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General Information

The manufacturer accepts no liability for any consequences resulting from inappropriate, negligent or incorrect
installation or adjustment of the optional operating parameters of the equipment or from mismatching the variable speed
drive with the motor.

The contents of this guide are believed to be correct at the time of printing. In the interests of a commitment to a policy
of continuous development and improvement, the manufacturer reserves the right to change the specification of the
product or its performance, or the contents of the guide, without notice.

All rights reserved. No parts of this guide may be reproduced or transmitted in any form or by any means, electrical or
mechanical including photocopying, recording or by an information storage or retrieval system, without permission in
writing from the publisher.

Drive software version

This product is supplied with the latest version of software. If this product is to be used in a new or existing system with
other drives, there may be some differences between their software and the software in this product. These differences
may cause this product to function differently. This may also apply to drives returned from a Control Techniques Service
Centre.

The software version of the drive can be checked by looking at Pr 11.29 (or Pr 0.50) and Pr 11.34. The software version
takes the form of zz.yy.xx, where Pr 11.29 displays zz.yy and Pr 11.34 displays xx, i.e. for software version 01.01.00, Pr
11.29 would display 1.01 and Pr 11.34 would display 0.

If there is any doubt, contact a Control Techniques Drive Centre.

Environmental statement

Control Techniques is committed to minimising the environmental impacts of its manufacturing operations and of its
products throughout their life cycle. To this end, we operate an Environmental Management System (EMS) which is
certified to the International Standard ISO 14001. Further information on the EMS, our Environmental Policy and other
relevant information is available on request, or can be found at www.greendrives.com.

The electronic variable-speed drives manufactured by Control Techniques have the potential to save energy and
(through increased machine/process efficiency) reduce raw material consumption and scrap throughout their long
working lifetime. In typical applications, these positive environmental effects far outweigh the negative impacts of product
manufacture and end-of-life disposal.

Nevertheless, when the products eventually reach the end of their useful life, they can very easily be dismantled into their
major component parts for efficient recycling. Many parts snap together and can be separated without the use of tools,
while other parts are secured with conventional screws. Virtually all parts of the product are suitable for recycling.

Product packaging is of good quality and can be re-used. Large products are packed in wooden crates, while smaller
products come in strong cardboard cartons which themselves have a high recycled fibre content. If not re-used, these
containers can be recycled. Polyethylene, used on the protective film and bags for wrapping product, can be recycled in
the same way. Control Techniques' packaging strategy favours easily-recyclable materials of low environmental impact,
and regular reviews identify opportunities for improvement.

When preparing to recycle or dispose of any product or packaging, please observe local legislation and best practice.

Copyright © July 2004 Control Techniques Drives Limited
Issue Number: 7
Software: 01.06.02 onwards
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Parameter Keypad and
structure display

1 Parameter structure

The drive parameter structure consists of menus and parameters.

The drive initially powers up so that only menu 0 can be viewed. The up
and down arrow buttons are used to navigate between parameters and
once level 2 access (L2) has been enabled in Pr 0.49, and the left and
right buttons are used to navigate between menus. For further
information, see section 2.7 Parameter access level and security on
page 11.

Figure 1-1 Parameter navigation

]

* can only be used to move between menus if L2 access has
been enabled (Pr 0.49).

The menus and parameters roll over in both directions; i.e. if the last
parameter is displayed, a further press will cause the display to rollover
and show the first parameter.

When changing between menus the drive remembers which parameter
was last viewed in a particular menu and thus displays that parameter.

Figure 1-2 Menu structure
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Parameter Advanced parameter Serial comms Electronic Feature look-
Parameter x.00 e o Macros Performance
description format descriptions protocol nameplate up table
11 Menu0

Menu 0 has up to 31 fixed parameters and 20 programmable parameters
that are defined in menu 11. Menu 0 parameters are copies of advanced
menu parameters, and although these parameters are accessible via
drive 485 comms, they are not accessible to any Solutions Modules. All
menu 0 read/write parameters are saved on exiting the edit mode. Table
1-1 gives the default structure for each drive type setting. Where
alternative parameters are selected with motor map 2 from menu 21
these are shown below the motor map 1 parameters.

Figure 1-3 Menu 0 cloning
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Table 1-1 Menu 0 parameters

Range Default(=
Parameter ge(?) ) Type
oL VT | sV oL | VT [ sv
0.00 |xx.00 {x.00} 0 to 32,767 0 RW [Uni
0.01 | Minimum reference clamp {1.07} £3,000.0Hz +Speed_limit_max rpm 0.0 RW | Bi PT|US
) o EUR>50.0 [EUR> 1,500.0 ) us
0.02 |Maximum reference clamp {1.06} ]O to 3,000.0Hz Speed_limit_max rpm USA> 60.0 | USA> 1800.0 3,000.0 RW | Uni
. {2.11} ]0.0t0 3,200.0 0.000 to 3,200.000 . us
0.03 |Acceleration rate s/100Hz s/1,000rpm 5.0 2.000 0.0200 RW | Uni
} 0.0 to 3,200.0 0.000 to 3,200.000 .
0.04 |Deceleration rate {2.21} s/100Hz s/1,000rpm 10.0 2.000 0.0200 RW | Uni us
0.05 |Reference select (1.14) | A1A2(0) ALPr(1 )’p’?fg)r (2), Pr (3), Pad (4), A1.A2 (0) RW|Txt| [Nc| |us
0.06 |Current limit {4.07} 0 to Current_limit_max % 165.0 175.0 RW | Uni RA us
Ur_S (0),
Ur (1), Fd (2),
OL> Voltage mode select {5.14} | Ur_Auto (3), Ur_I (4) RW | Txt us
0.07 Ur_I (4),
SrE (5)
CL> Speed controller P gain |{3.10} 0.0000 to 6.5535 1/rad s 0.0100 RW | Uni us
0.0 to 25.0%
OL> Voltage boost {5.15} | of motor rated 3.0 RW | Uni us
0.08 voltage
CL> Speed controller | gain  [{3.11} 0.00 to 655.35 1/rad 1.00 RW | Uni us
) OFF (0) or On )
0.09 OL> Dynamic V/F {5.13} ) 0 RW | Bit us
CL> Speed controller D gain [{3.12} 0.00000 to 0.65535 (s) 0.00000 RW | Uni us
0.10 OL> Estimated motor speed |[{5.04} | +180,000 rpm RO | Bi | FI [NC|PT
’ CL> Motor speed {3.02} +Speed_max rpm RO | Bi | FI [NC|PT
OL & VT> Drive output .
frequency {5.01} +Speed_freq_max Hz RO | Bi | FI [NC|PT
0.1 0 to 65,535
SV> Drive encoder position  [{3.29} 1/2'6ths of a RO |Uni| FI [NC|PT
revolution
0.12 | Total motor current {4.01} 0 to Drive_current_max A RO |Uni| FI [NC|PT
OL & VT> Motor active {4.02) +Drive_current_max A RO | Bi | FI |[NC|PT
0.13 |current
SV> Analog input 1 offset trim | {7.07} +10.000 % | 0.000 RW | Bi us
0.14 | Torque mode selector {4.11} Oto1 Oto4 Speed control mode (0) RW | Uni us
FASt (0) FASI (0)
0.15 |Ramp mode select {2.04} Std (1) Std (1) Std (1) RW | Txt us
Std.hV (2)
OL> T28 and T29 auto- OFF (0) or On )
0.16 |selection disable {8.39} (1) 0 RW | Bit us
CL> Ramp enable {2.02} OFF (0) or On (1) On (1) RW | Bit us
OL> T29 digital input Pr 0.00 to )
otr destination {8.26} Pr 21.51 Pr 6.31 RW | Uni|DE PT|US
CL> Current demand filter |4 45 0.0t0 25.0 ms 0.0 RW | Uni us
time constant
0.18 |Positive logic select {8.29} OFF (0) or On (1) On (1) RW | Bit PT|US
. 0-20 (0), 20-0 (1), 4-20tr (2), 20-4tr (3),
0.19 |Analog input 2 mode {7.11} 4-20 (4), 20-4 (5), VOLt (6) VOLt (6) RW | Txt us
0.20 |Analog input 2 destination {7.14} Pr 0.00 to Pr 21.51 Pr1.37 RW |Uni| DE PT|US
0-20 (0), 20-0 (1), 4-20tr (2), 20-4tr (3),
0.21 |Analog input 3 mode {7.15} 4-20 (4), 20-4 (5), VOLt (6), th.SC (7), VOLt (6) RW | Txt PT|US
th (8), th.diSp (9)
0.22 |Bipolar reference select {1.10} OFF (0) or On (1) OFF (0) RW | Bit us
0.23 | Jog reference {1.05} ] 01to0400.0 Hz | 0 to 4000.0 rpm 0.0 RW | Uni us
0.24 |Pre-set reference 1 {1.21} +Speed_limit_max rpm 0.0 RW | Bi us
0.25 |Pre-set reference 2 {1.22} +Speed_limit_max rpm 0.0 RW | Bi us
+Speed_freq_ )
0.26 OL> Pre-set reference 3 {1.23} max Hz/rom 0.0 RW | Bi us
CL> Overspeed threshold {3.08} 0 to 40,000 rpm 0 RW | Uni us
OL> Pre-set reference 4 (1.24) |#Speed_freq_ 0.0 RW | Bi us
0.27 max Hz/rpm
CL> Drive encoder lines per |3 341 0 to 50,000 1024 4096 |Rw|uni us
revolution
0.28 |Keypad fwd/rev key enable  [{6.13} OFF (0) or On (1) OFF (0) RW | Bit us
0.29 |SMARTCARD parameter |44 35) 0 to 999 0 RO |uni| [Nc|PT|US
0.30 |Parameter cloning {11.42} [ nonE (0), rEAd (1), Prog (2), AutO (3), boot (4) nonE (0) RW | Txt NC *
0.31 |Drive rated voltage {11.33} 200 (0), 400 (1), 575 (2), 690 (3) V RO | Txt NC |PT
6 Unidrive SP Advanced User Guide
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Range Default(=
Parameter ge(2) ) Type
oL VT sV oL | VT | sv
0.32 |Drive rated current {11.32} 0.00 to 9999.99A RO |Uni NC |PT
0.33 OL> Catch a spinning motor |{6.09} O0to3 0 RW [Uni us
’ VT> Rated rpm autotune {5.16} Oto2 0 | RW [Uni us
0.34 |User security code {11.30} 0to 999 0 RW | Uni NC PS
0.35 |Serial comms mode (11.24) Ar't‘f'( 1(?) U (1) RW | Txt us
300 (0), 600 (1), 1200 (2), 2400 (3), 4800 (4),
i 9600 (5), 19200 (6), 38400 (7),
0.36 |Serial comms baud rate {11.25} 57600 (8) Modbus RTU only, 19200 (6) RW | Txt us
115200 (9) Modbus RTU only
0.37 |Serial comms address {11.23} 0 to 247 1 RW [Uni us
200V drive: 75
. All voltage 400V drive: 150 .
0.38 |Current loop P gain {4.13} 0 to 30,000 ratings: 20 575V drive: 180 RW | Uni us
690V drive: 215
200V drive: 1000
. All voltage 400V drive: 2000 )
0.39 |Current loop | gain {4.14} 0 to 30,000 ratings 40 575V drive: 2400 RW [Uni us
690V drive: 3000
0.40 [Autotune {5.12} Oto2 | Oto3 0 RW [Uni
Maximum switching
0.41 frequency {5.18} 3(0),4(1),6(2),8(3), 12 (4), 16 (5) kHz 3(0) 6(2) RW | Txt RA us
0.42 |No. of motor poles {5.11} 0 to 60 (Auto to 120 pole) 0 (Auto) 6 POLE (3) |RW | Txt us
OL & VT> Motor rated power |5 40, 0.000 to 1.000 0.850 RW |Uni us
0.43 |factor
SV> Encoder phase angle {3.25} 0.0 to 359.9° 0.0 RW [Uni NC|PT
200V drive: 230
400V drive: EUR> 400, USA> 460 )
0.44 |Motor rated voltage {5.09} 0 to AC_voltage_set_max V 575V drive: 575 RW | Uni RA us
690V drive: 690
EUR>
OL & VT> Motor rated full 0 to 180,000 0.00 to EUR> 1,500 1,450.00 .
load speed (rpm) {5.09} rpm 40,000.00 rpm USA> 1,800 USA> RW | Uni us
045 1,770.00
SV> Motor thermal time {4.15) 0.0 to 400.0 200  |Rw |uni us
constant
0.46 |Motor rated current {5.07} 0 to Rated_current_max A Drive rated current [11.32] RW | Uni RA us
0to0 3,000.0 | 0to 1,250.0 EUR> 50.0 .
0.47 |Rated frequency {5.06} Hz Hz USA> 60.0 RW [Uni us
: OPEN LP (1), CL VECt (2),
0.48 |Operating mode selector {11.31} SEVO (3), rEGEN (4) OPENn LP (1)| CL VECt (2) | SErVO (3) JRW | Txt NC |PT
0.49 |Security status {11.44} L1 (0), L2 (1), Loc (2) RW | Txt PT|US
0.50 |Software version {11.29} 1.00 to 99.99 RO |Uni NC |PT
* Modes 1 and 2 are not user saved, Modes 0, 3 and 4 are user saved
Key:
Coding Attribute Coding Attribute
oL Open loop NG Not cloned: not transferred to or from SMARTCARDs
VT | Closed loop vector during cloning.
SV Servo PT Protected: cannot be used as a destination.
{XXX} | Cloned advanced parameter Us User save: saved in drive EEPROM when the user initiates
RW Read/write: can be written by the user a parameter save. i I
RO Read only: can only be read by the user PS Ptower-do;vn save: automatically saved in drive EEPROM
at power-down.
Bit 1 bit parameter: ‘On’ or ‘OFF’ on the display s
Bi Bipolar parameter
Uni Unipolar parameter
Txt Text: the parameter uses text strings instead of numbers.
Filtered: some parameters which can have rapidly changing
Fl values are filtered when displayed on the drive keypad for
easy viewing.
DE Destination: indicates that this parameter can be a
destination parameter.
Rating dependant: this parameter is likely to have different
values and ranges with drives of different voltage and
RA current ratings. This parameters is not transferred by
SMARTCARDs when the rating of the destination drive is
different from the source drive.
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1.2 Advanced menus

The advanced menus consist of groups or parameters appropriate to a
specific function or feature of the drive. These are accessible via the
keypad, drive 485 comms and Solutions Modules. All advanced menu
parameters are only saved by setting Pr x.00 to 1000 and applying a
reset (except parameters shown as power-down saved which are saved
automatically at power-down). The advanced menus are accessible
when the user selects L2 in Pr 11.44 (Pr 0.49 in menu 0). This can be
done even if security is programmed. Pr 11.44 can be saved in
EEPROM so that either Menu 0 only, or Menu 0 and the advanced
menus are accessible at power-up.

Menu Function
1 Speed reference selection, limits and filters
2 Ramps
3 Speed sensing thresholds
4 Current control
5 Motor control
6 Sequencer and clock
7 Analog I/O
8 Digital I/0
9 Programmable logic and motorised pot
10 Drive status and trip information
11 Miscellaneous
12 Programmable threshold, variable selector and brake control
function
13 Position control
14 User PID controller
15 Slot 1 Solutions Module menu
16 Slot 2 Solutions Module menu
17 Slot 3 Solutions Module menu
18 User application menu 1 (saved in drive EEPROM)
19 User application menu 2 (saved in drive EEPROM)
20 User application menu 3 (not saved in drive EEPROM)
21 Second motor map

1.3 Solutions Modules

Any Solutions Module type is recognised with all drive types in any slots.
The relevant template is used to define menu 15 for the module type
fitted in slot 1, menu 16 for slot 2, and menu 17 for slot 3.

8 Unidrive SP Advanced User Guide
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2 Keypad and display

21 Understanding the display

There are two keypads available for the Unidrive SP. The SM-Keypad has an LED display and the SM-Keypad Plus has an LCD display. Both
keypads can be fitted to the drive but the SM-Keypad Plus can also be remotely mounted on an enclosure door.

211 SM-Keypad

The display consists of two horizontal rows of 7 segment LED displays.

The upper display shows the drive status or the current menu and
parameter number being viewed.

21.2 SM-Keypad Plus

The display consists of three lines of text.

The top line shows the drive status or the current menu and parameter
number being viewed on the left, and the parameter value or the specific

The lower display shows the parameter value or the specific trip type. trip type on the right.

The lower two lines show the parameter name or the help text.

Features :

* Parameter names displayed

*  Units displayed (Hz, A, rpm, %)

» Parameter help text

« Diagnostics help text

» 5language support: (English, French, German, Spanish and Italian)

+ Displays SM-Applications virtual parameters: Menus 70 to 91

* Hardware key using the SM-Keypad Plus as a key to modify the
drive set-up

» User defined parameter set

*  Browsing filter

* Adjustable contrast

Figure 2-1 SM-Keypad Figure 2-2 SM-Keypad Plus

Upper display

gaag | |
5588688
©)

Lower display
Mode (black) button Mode (black) button

Help button

Control buttons

u Control buttons u
Fwd / Rev (blue) button —4 Joypad Fwd / Rev (blue) button _H Joypad
Stop/reset (red) button f’ Stop/reset (red) button i
Start (green) button Start (green) button
The red stop @ button is also used to reset the drive.
2.2 Keypad operation
2.21 Control buttons

The keypad consists of:

1. Joypad - used to navigate the parameter structure and change parameter values.

2. Mode button - used to change between the display modes — parameter view, parameter edit, status.

3. Three control buttons - used to control the drive if keypad mode is selected.

4. Help button (SM-Keypad Plus only) - displays text briefly describing the selected parameter.

The Help button toggles between other display modes and parameter help mode. The up and down functions on the joypad scroll the help text to
allow the whole string to be viewed. The right and left functions on the joypad have no function when help text is being viewed.

The display examples in this section show the SM-Keypad 7 segment LED display. The examples are the same for the SM-Keypad Plus except that
the information displayed on the lower row on the SM-Keypad is displayed on the right hand side of the top row on the SM-Keypad Plus.

The drive parameters are accessed as shown in Figure 2-3.

Unidrive SP Advanced User Guide 9
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Parameter View Mode
(Upper display —0i0—
flashing) | o

to select parameter for editing

— N —
oo

/|Q

To enter Edit Mode,
press key

Edit Mode

Parameter Keypad and Parameter Advanced parameter Serial comms Electronic Feature look-
K Parameter x.00 e o Macros Performance
structure display description format descriptions protocol nameplate up table
Figure 2-3 Display modes
Status Mode
(Display not flashing) d94 W
4 | I
l Timeout™ Timeout™* Timeout™
To enter Parameter
Mode, press ) key or To return to
Status Mode,
press ) key

When returning

<4———— toParameter <— [uudiilil]
Mode use the

keys to select
another parameter
to change, if
required

g |

(Character to be edited in lower line of display flashing)
Change parameter values using 0 keys.

Temporary Parameter
Mode
(Upper display flashing)

nmm

/|,':,'

To exit Edit Mode,
press ) key

2.3 Status mode

In status mode the 1st row shows a four letter mnemonic indicating the
status of the drive. The second row show the parameter last viewed or
edited.

State Upper
row
. Auto
Auto tune in progress tune
Inhibited: enable input is inactive inh
Ready: enable closed, but inverter not active rdY
Stopped: inverter active, but holding zero speed/frequency StoP
Running: inverter active and motor running run
Scanning: trying to synchronise in regen mode SCAN
Mains loss: decelerating to zero in mains loss ride-through or
stop modes ACUU
Decelerating: speed/frequency is ramping to zero after a dEC
stop
DC injection: DC injection stop is active dc
Position: position control active during orientation stop POS
Tripped: drive is tripped triP
Active: regen unit is synchronised and the inverter is active act

24

In this mode the 1st row shows the menu.parameter number and the 2nd
row the parameter value. The 2nd row gives a parameter value range of
-999,999 to 9,999,999 with or without decimal points. (32 bit parameters
can have values outside this range if written by an application module. If
the value is outside this range “------- “is shown and the parameter value
cannot be changed from the keypad.) The Up and Down keys are used
to select the parameter and the Left and Right keys are used to select
the menu. In this mode the Up and Down keys are used to select the
parameter within the selected menu. Holding the Up key will cause the
parameter number to increment until the top of the menu is reached. A
single Up key action when the last parameter in a menu is being
displayed will cause the parameter number to roll over to Pr x.00.

Parameter view mode

Similarly holding the Down key will cause the parameter number to
decrement until Pr x.00 is reached and a single Down key action will
cause the parameter number to roll under to the top of the menu.
Pressing the Up and Down keys simultaneously will select Pr x.00 in the
currently selected menu.

The Left and Right keys are used to select the required menu (provided
the security has been unlocked to allow access to menus other than 0).
Holding the Right key will cause the menu number to increment until the
Menu 21 is reached. A single Right key action when Menu 21 is being
displayed will cause the menu number to roll over to 0. Similarly holding
the Left key will cause the menu number to decrement to 0 and a single
key action will cause the menu number to roll under to Menu 21.
Pressing the Left and Right keys simultaneously will select Menu 0.

The drive remembers the parameter last accessed in each menu such
that when a new menu is entered the last parameter viewed in that menu
will re-appear.

2.5 Edit mode

Up and Down keys are used to increase and decrease parameter values
respectively. If the maximum value of a parameter is greater than 9 and it
is not represented by strings, then the Left and Right keys can be used
to select a digit to adjust. The number of digits which can be
independently selected for adjustment depends on the maximum value
of the parameter. Pressing the Right key when the least significant digit
is selected will cause the most significant digit to be selected, and vice-
versa if the Left key is pressed when the most significant digit is
selected. When a digit value is not being changed by the Up or Down
keys the selected digit flashes to indicate which one is currently
selected. For string type parameters the whole string flashes when
adjustment is not occurring because there is no digit selection.

During adjustment of a parameter value with the Up or Down keys the
display does not flash, providing the parameter value is in range, such
that the user can see the value being edited without interruption.
Adjustment of a numerical value can be done in one of two ways; firstly
by using the Up and Down keys only, the selected digit remaining the
least significant digit; and secondly by selecting each digit in turn and
adjusting them to the required value. Holding the Up or Down key in the
first method will cause the parameters value to change more rapidly the
longer the key is held, until such time that the parameters maximum or

10
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minimum is reached. However with the second method an increasing
rate of change does not take place when adjusting any other digit other
than the least significant digit since a digit can only have one of 10
different values. Holding the Up or Down will cause an auto repeat and
roll over to more significant digits but the rate of change is unaltered. If
the maximum or minimum is exceeded when adjusting any other digit
than the least significant one, the maximum value will flash on the
display to warn the user that the maximum or minimum has been
reached. If the user releases the Up or Down key before the flashing
stops the last in range value will re-appear on the display. If the Up or
Down key is held the display will stop flashing after 3 seconds and the
maximum value will be written to the parameter.

Parameters can be set to 0 by pressing the Up and Down keys
simultaneously.

2.6 SM-Keypad Plus advanced operation

All keypads built after data code N10 have software version 4.02.00
programmed and will support 5 languages (English, French, German,
Spanish and Italian) in addition to the original capability of a user defined
parameter set. This software also gives the user access to two new
menus for SM-Keypad Plus. Menu 40 is for SM-Keypad Plus set up,
menu 41 selects commonly used parameters for quick browsing.

Keypads built prior to N10 will support one user defined extra parameter
set only.

2.6.1 Browsingfilter

Pr 40.06 Browsing Filter

The user is able to define their own browsing filter using menu 41. This
allows the user to chose up to 20 parameters for quick browsing in one
vertical menu. (Menu 41 is saved using Pr 40.03).

When in browsing filter mode the first routed parameter will be Pr 41.00,
which will be called 'FO0'. The next parameters are the user routed filter
parameters called 'FO1' etc.

When the browsing filter has been activated the only parameters
accessible to the user are those specified in the filter. The user scrolls
through the parameters using the up and down joy pad buttons; the left
and right buttons are not used.

NOTE

Pr 71.02 for the SM-Applications in slot 2 is expressed as Pr271.02.

2.6.2 'Hardware key' feature

This feature can be used to prevent unauthorised modification of the
drive parameters via the user interfaces (display or serial comms) on the
front of the drive unless the user has the mating SM-Keypad with the
correct code programmed.

Pr 40.07 Keypad security code

» Tolock LCD Keypad internal menus (menus 40 and 41)
Enter code into Pr 40.07.
Exit edit mode - this saves the menu and code.

» To unlock LCD Keypad internal menus:
Enter keypad security code in Pr x.00 (e.g. Pr 40.00).
Press mode (Pr 40.00 and Pr 40.07 will return to zero).

Pr 40.09 Hardware key code
Procedure for setting through LCD keypad on RJ45(RS485) port.

»  Set up drive security code in Pr 0.34 / Pr 11.30

+ Set hardware key code in Pr 40.09 to the same value as the security
code (Pr 0.34 / Pr 11.30 becomes value hidden)

+ Save the SM-Keypad Plus internal menu by setting Pr 40.03 to save
(Pr 40.03 will return to idle once save is complete)

» Set SM-Keypad Plus internal menu security by writing a code to
Pr 40.07 (Pr 40.09 becomes value hidden)

* Lock the drive by setting Pr 0.49 / Pr 11.44 to LOC and pressing
STOP/RESET (will return to L1)

The user will have read/write access to the drive parameters but not the
LCD keypad internal menus (Menu 40 and 41) with the specific keypad still
fitted. Any other keypad (SM-Keypad Plus or SM-Keypad without the
correct code programmed ) will provide read only access to all parameters.

Procedure for preventing user access via the RJ45(RS485) port on

the drive.

» Connect PC to RJ45 port and change Pr 11.24 to LCD (this will now
prevent access via a PC), (Timeout error will show on CTsoft, this is
normal)

»  Without powering the drive off place the SM-Keypad Plus with
correct hardware key into the RJ45 port and carry out a drive
parameter save.

The user will have read/write access to the drive parameters but not the
SM-Keypad Plus internal menus (menu 40 and 41), and the comms port
will be disabled.

Procedure for resetting hardware key and comms access.

*  Unlock the SM-Keypad Plus internal menu security to make Pr 40.09
visible. (See Pr 40.07)

» Zero Pr40.09

» Unlock drive security by entering the correct code in Pr 0.34 /
Pr 11.30.

* Save the internal SM-Keypad Plus menu (see Pr 40.03 above)

* If the comms port lock is on (i.e.Pr 11.24 set to LCD) put an SM-
Keypad onto the front of the drive and turn Pr 11.24 to RTU mode
and carry out a drive save.

The user will now have read/write access to the drive parameters and
the SM-Keypad Plus internal menus (menu 40 and 41).

2.7 Parameter access level and security

The parameter access level determines whether the user has access to
menu 0 only or to all the advanced menus (menus 1 to 21) in addition to
menu 0.

The User Security determines whether the access to the user is read
only or read write.

Both the User Security and Parameter Access Level can operate
independently of each other as shown in the table below:

Parameter User Security Menu 0 Advanced
Access Level status menus status
L1 Open RW Not visible
L1 Closed RO Not visible
L2 Open RwW RwW
L2 Closed RO RO

RW = Read / write access RO = Read only access

The default settings of the drive are Parameter Access Level L1 and
user Security Open, i.e. read / write access to Menu 0 with the advanced
menus not visible.

Unidrive SP Advanced User Guide
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Access Level
The access level is set in Pr 0.49 and allows or prevents access to the

advanced menu parameters.
L1 access selected - Menu 0 only visible

Pr 0.00

Pr 0.01
Pr 0.02
Pr0.03

Pr 0.49
Pr 0.50

L2 access selected - All parameters visible

2.7.3 User Security
The User Security, when set, prevents write access to any of the
parameters (other than Pr. 0.49 Access Level) in any menu.

User security open - All parameters: Read / Write access

/ // Al

Pr 0.00 Pr1.00 | ... Pr20.00 | Pr21.00
Pr 0.01 Pr1.01 | ... Pr 20.01 Pr 21.01
Pr 0.02 Pr1.02 | ... Pr20.02 | Pr21.02
Pr 0.03 Pr1.03 | ... Pr20.03 | Pr21.03
Pr 0.49 Pr149 | ... Pr20.49 | Pr21.49
Pr 0.50 Pr150 | ... Pr20.50 | Pr21.50

User security closed

- All parameters: Read Only access

Pr 0.00 Pr1.00 | .coooeee. Pr 20.00 Pr 21.00

Pr 0.01 Pr1.01 | ... A Pr 20.01 Pr 21.01

Pr 0.02/ Pr1.02 | ...../.. Pr 20.02 Pr 21.02

Pr 0.03 Pr1.03 | .../[.. Pr 20.03 Py 21.03
Sd e

Pr 0.49 Pr1.49 | ../.... Pr 20.49 /Pr 21.49

Pr 0.50 Pr150 | oo, Pr 20.50 Pr21.50 || ¥

Setting User Security

Feature look-

Pr0.00 | Pr1.00 Pr20.00 | Pr21.00

Pr0.01 | Pr1.01 Pr20.01 | Pr21.01

Pr0.02 | Pr1.02 Pr20.02 | Pr21.02

Pr0.03 | Pr1.03 Pr20.03 | Pr21.03

Pro.49 | Pr1.49 Pr20.49 | Pr21.49

Pro.50 | Pr1.50 Pr20.50 | Pr21.50
2.7.2 Changing the Access Level

The Access Level is determined by the setting of Pr 0.49 as follows:

String Value Effect
L1 0 Access to menu 0 only
L2 1 Access to all menus (menu 0 to menu 21)

The Access Level can be changed through the keypad even if the User
Security has been set.

Enter a value between 1 and 999 in Pr 0.34 and press the @) button;
the security code has now been set to this value. In order to activate the
security, the Access level must be set to Loc in Pr 0.49. When the drive
is reset, the security code will have been activated and the drive returns
to Access Level L1. The value of Pr 0.34 will return to O in order to hide
the security code. At this point, the only parameter that can be changed
by the user is the Access Level Pr 0.49.

Unlocking User Security

Select a read write parameter to be edited and press the @ button, the
upper display will now show CodE. Use the arrow buttons to set the
security code and press the ) button.

With the correct security code entered, the display will revert to the
parameter selected in edit mode.

If an incorrect security code is entered the display will revert to
parameter view mode.

To lock the User Security again, set Pr 0.49 to Loc and press the @
reset button.

Disabling User Security.

Unlock the previously set security code as detailed above. Set Pr 0.34 to
0 and press the @ button. The User Security has now been disabled,
and will not have to be unlocked each time the drive is powered up to
allow read / write access to the parameters.
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2.8 Alarm and trip display 210 Drive reset

In any mode an alarm flashes alternately with the data displayed on the
2nd row when one of the following conditions occur. If action is not taken
to eliminate the all alarms except “Auto tune” the drive may eventually
trip. Warnings are not displayed when a parameter is being edited.

Alarm string | Alarm condition
Braking resistor (Pr 10.37 > 75.0% and the braking
br.rS . )
IGBT is active)
Motor overload (Pr 4.17 > 75% and the drive output
OvLd
current > Pr 5.07)
hot Heatsink or control board alarms are active

When a trip occurs the drive switches to status mode and “trip” is shown
on the 1st row and the trip string flashes on the 2nd row. The read only
parameters listed below are frozen until the trip is cleared. For a list of
the possible trip strings see Pr 10.20. Pressing any of the parameter
keys changes the mode to the parameter view mode. If the trip is HFO1
to HF19 then no key action is recognised.

Parameter | Description

1.01 Frequency/speed reference
1.02 Frequency/speed reference
1.03 Pre-ramp reference
2.01 Post-ramp reference
3.01 Frequency slaving demand/Final speed ref
3.02 Speed feedback
3.03 Speed error
3.04 Speed controller output
4.01 Current magnitude
4.02 Active current
4.17 Magnetising current
5.01 Output frequency
5.02 Output voltage
5.03 Power
5.04 DC bus voltage
7.01 Analog input 1
7.02 Analog input 2
7.03 Analog input 3

2.9 Keypad control mode

The drive can be controlled from the keypad if Pr 1.14 is set to 4. The
Stop and Run keys automatically become active (the Reverse key may

A drive reset is required to: reset the drive from a trip (except some
“Hfxx” trips which cannot be reset); and other functions as defined in
Section 3. A reset can be performed in four ways:

1. Stop key: If the drive has been set up such that the stop key is not
operative then the key has a drive reset function only. When the stop
function of the stop key is enabled, a reset is initiated while the drive
is running by holding the Run key and then pressing the Stop key.
When the drive is not running the Stop key will always reset the
drive.

2. Thedrive resets after a 0 to 1 transition of the Drive Reset parameter
(Pr 10.33). A digital input can be programmed to change this
parameter.

3. Serial comms, fieldbus or applications Solutions Module: Drive reset
is triggered by a value of 100 being written to the User trip parameter
(Pr 10.38).

If the drive trips EEF (internal EEPROM error) then it is not possible to

reset the drive using the normal reset methods described above. 1233 or

1244 must be entered into Pr x.00 before the drive can be reset. Default

parameters are loaded after an EEF trip, and so the parameters should

be reprogrammed as required and saved in EEPROM.

If the drive is reset after a trip from any source other than the Stop key,
the drive restarts immediately, if:

1. A non-latching sequencer is used with the enable active and one of
run forward, run reverse or run active

2. A latching sequencer is used if the enable and stop\ are active and
one of run forward, run reverse or run is active.

If the drive is reset with the Stop key the drive does not restart until a not

active to active edge occurs on run forward, run reverse or run.

2.1 Second motor parameters

An alternative set of motor parameters are held in menu 21 which can be
selected by Pr 11.45. When the alternative parameter set is being used
by the drive the decimal point after the right hand digit in the 1st row is
on.

212 Special display functions

The following special display functions are used.

1. If the second motor map is being used the decimal point second
from the right of the first row is on.

2. When parameters are saved to a SMARTCARD the right-most
decimal point on the first row flashes for 2 seconds.

During power up one or more of the following actions may be required.

Each action may take several seconds, and so special display strings

are shown.

be optionally enabled with Pr 6.13). The frequency/speed reference is Display | \ tion
defined by Pr 1.17. This is a read only parameter that can only be string
adjusted in status mode by pressing the Up or Down keys. If keypad If a SMARTCARD is present with Pr 11.42 set to boot the
control mode is selected, then pressing the Up or Down keys in status boot | parameters from the card must be transferred to the drive
mode will cause the drive to automatically display the keypad reference EEPROM.
and adjust it in the relevant direction. This can be done whether the drive [fthe drive is in auto or boot mode (Pr 11.42 set to 3 or 4) the
is disabled or running. If the Up or Down keys are held the rate of card | drive ensures that the data on the card is consistent with the
change of keypad reference increases with time. The units used for to drive by writing to the card.
display the keypad reference for different modes are given below. [tmay be necessary for a Solutions Module to ransfer
Mode Unit parameter information from the drive. This is only carried out
Open loop Ty loading | if the parameter information held by the Solutions Module is
for a different drive software version. The drive allows up to 5
Closed loop rpom seconds for this process.
Servo rpm

Unidrive SP Advanced User Guide
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213 SM-Keypad Plus: Menus 41 and 42 During filtered browsing, only the UP and DOWN arrows on the joypad

are used, the LEFT and RIGHT arrows are ignored.

2.131 Keypad conflguratlon menu Any parameter on the Unidrive SP, the Keypad Plus or its attached

option modules can be specified in the filtered browsing list in Menu 41.

40.00 Zero parameter I Any invalid filter parameter specifications, such as a parameter on an
option module that is not fitted, will be ignored.

The local keypad Zero Parameter works like every other Pr xx.00 in the
Unidrive SP. Entry of a 4-digit number followed by a RESET will allow

change of drive operation mode, save drive parameters, etc. 40.07 Keypad security code I

Three digit numbers are used to unlock keypad security (menus 40 and
41 only). If a keypad security code has been previously entered in

Pr 40.07, then the security code must be entered into Pr xx.00 to unlock
the security. When keypad security is enabled, Pr 40.00 and Pr 41.00
are the only parameters, which can be modified.

A three-digit code (1 - 999) that, once entered, renders all parameters in
local menus 40 and 41 READ-ONLY. Once keypad security has been
enabled, this parameter is also read-only and its value is displayed as
zero to prevent unauthorized persons from seeing the code.

The only way to remove keypad security once it has been enabled is to
enter the keypad security code into parameter zero of menu 40 or 41.

This parameter allows a change the language (English, custom, French, 40.08 Enable string DB upload I

German, Spanish or Italian). If the SM-Keypad Plus has a date code - -

prior top N10, it will only display English and custom. This parameter is Dlsable.: Normal Keypad Plus operation

not automatically saved. Enable: Kelypad Plus devoted to custom string database upload
only.

- Allows upload of the "custom" language from a PC into the SM-Keypad
Software version I Plus FLASH memory. When string database upload is enabled, all

The software revision of the SM-Keypad Plus firmware is shown here. ?ormal SM-KeypadfPIus l:pe;ztlobns arg stoppedfand tr‘? keypad walt.s
Revision 04.01.02 would be displayed as 40102. nOJtC;eTnTi:‘tgf)a“O” rom the PC (browsing away from this parameter is

A "Keypad String Editor" PC tool is available for use with this feature.
40.03 Save configuration to flash I The hardware set-up is shown below. The CT comms cable is used to
connect the PC tool to the drive.

Permits storage and retrieval of local menus 40 and 41 to/from FLASH

memory. Figure 2-4
Idle: do nothing
Save: copies menu 40 and 41 to FLASH memory SM-Keypad Plus

Restore: restores menu 40 and 41 from FLASH memory

Defaults: sets menu 40 and 41 to factory default values Drive
After completion of a save, restore or default operation, local parameter Keypad string 485 port

Pr 40.03 will revert to "Idle" to give a visual indication that the operation editor tool

completed successfully.

Avoid reading or writing to FLASH memory whilst the drive is running.

40.04 LCD contrast |

Changes the contrast of the LCD Display

0: Minimum contrast (5 x 8 character backgrounds are quite
visible)

32: Maximum contrast (5 x 8 character backgrounds are barely
visible)

The drive should be set to "inhibit" operational mode before commencing
SMARTCARD save/restore I a upload. This upload operation takes about 15 minutes. When
completed, return local parameter Pr 40.08 to "disable" to resume
normal SM-Keypad Plus operation.

40.06 Browsing filter I 40.09 Hardware key security code I

Selects between normal browsing (all parameters) and filtered browsing. A four-digit code (1 to 9999) that, if equal to the current Unidrive SP

This parameter is reserved for future software versions.

Normal:Access to all parameters in the drive and installed option security code, bypasses drive security and allows read / write access to
modules all drive parameters. Once a hardware key security code has been
Filter: Access to only those parameters specified in Menu 41 (20 entered, this parameter Pr 40.09 becomes read-only and its value is
maximum) displayed as zero to prevent unauthorised persons from seeing the
When filter browsing is chosen, the SM-Keypad Plus immediately jumps code.
to the first parameter FOO in the list provided by local menu 41. The hardware security code is automatically saved to FLASH memory.

Parameter FOO is a standard parameter zero and is fixed. Parameters
FO1 through F20 are user-specified. Parameter F21 is a copy of this
parameter (Pr 40.06) and provides an escape from filtered browsing.

This feature allows an SM-Keypad Plus to be programmed with a
hardware key security code which matches the drive security. The drive
parameters cannot be modified by any other method once the hardware
key security code has been set.
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www.controltechniques.com Issue Number: 7



Parameter Keypad and

structure display Parameter x.00

Parameter
description format

Advanced parameter
descriptions

Macros

Serial comms Electronic
protocol nameplate

Performance

Feature look-
up table

This permits service personnel to have exclusive access to drive settings
preventing any possibility of tampering by untrained or unauthorised

Some typical filter parameter specifications might be:

Skip this filter specification

Drive Pr 1.23 (Preset speed 3)

Drive Pr 13.02 (Position error)

Keypad Pr 40.01 (Language select)

SM-Apps in first SM-Application Module installed slot Pr 72.05

(PLC Register 6)

SM-Apps in slot 1 Pr 72.05 (PLC register 6)

personnel. 0.00
The only way to remove a hardware key security code is to successfully 1.23
disable drive security first by entering the proper security code. 13.02
40.01
m Keypad serial address I 72.05
The serial address is by default set to 01. This parameter allows it to be 172.05
changed. This only matters when the SM-Keypad Plus is fitted through 386.04

the RS-485 port. When the SM-Keypad Plus is plugged directly into the

drive the serial address is forced to 01 in any case.

Making this change is a bit touchy. Plug the SM-Keypad Plus into the

SM-Apps in slot 3 Pr 86.04 (Digital output 1)

Any illegal specifications are ignored during browsing. This includes
non-existent parameters or parameters associated with a Solutions

RS-485 port and plug a standard LED Keypad directly into the drive.

Browse to local parameter Pr 40.10 on the SM-Keypad Plus and browse
to Pr 00.37 on the SM-Keypad. Place both parameters into "modify"

mode.

Increment the serial address from 1 to 2 on the SM-Keypad Plus and

then immediately increment the serial address on the SM-Keypad. You
should see both values change. Keep doing this in sequence until the

desired serial address is attained.

Module that is not fitted.

When filtered browsing is enabled, the menu and parameter display
mmpp is replaced by F00 to F21 (filter parameter numbers). This is a
reminder that filtered browsing is selected.

m Browsing filter

This is a duplicate of Pr 40.06. It is fixed and read-only within Menu 41.
This is to ensure that the filtered browsing list will include an escape

m Keypad memory size

Displays the FLASH memory size.

The SM-Keypad Plus has been manufactured with 4 Mbit and 8 Mbit
FLASH memory devices. Keypads fitted with 8 Mbit FLASH devices can
support all six languages (English, custom, French, German, Spanish
and ltalian). SM-Keypad Plus units fitted with the smaller 4 Mbit FLASH
devices can only support two languages (English, custom).

Owners of SM-Keypad Plus units built prior to date code N10 should
note that the SM-Keypad Plus String Editor tool can be used to copy any
of the other languages into the "custom" language, giving a bi-lingual
keypad (English and Spanish, for example).

2.13.2 Browsing filter menu

The local keypad zero parameter works like every other Pr xx.00 in the
Unidrive SP. Entry of a 4-digit number followed by a RESET will allow
change of drive operation mode, save drive parameters, etc.

Three digit numbers are used to unlock keypad security (menus 40 and
41 only). If a keypad security code has been previously entered in

Pr 40.07, then the security code must be entered into Pr xx.00 to unlock
the security. When keypad security is enabled, Pr 40.00 and Pr 41.00
are the only parameters, which can be modified.

EANARCR:Y W Bl Browsing filter Fnn source

Up to twenty parameters can be selected for the filter-browsing list.
These parameters may be anywhere on the Unidrive SP or on any of the
application modules fitted. Any local SM-Keypad Plus parameter can
also be chosen. Any parameter specification set to zero will be skipped.

Filter parameters are entered in the following format:

S: Slot number (1, 2, 3 or blank)
M M: Menu number
P P: Parameter number

SMM.PP

If a slot number is not specified, the SM-Keypad Plus will search for the
first installed SM-Applications module and assign that slot to the

specification.

parameter to allow resumption of normal browsing.
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3 Parameter x.00

Parameter x.00 is available in all menus and has the following functions.

operate correctly causing parameters to be save to a SMARTCARD
each time a parameter save is performed.

The following differences from standard defaults are available:

*These functions do not require a drive reset to become active. All other
functions require a drive reset.

Saving parameters

When parameters are saved all user save (US) parameters are saved to
EEPROM within the drive. Normally Pr x.00 is set to 1000 to save
parameters. When the parameter save is complete Pr x.00 is reset to
zero by the drive. The drive must not be in the under voltage condition
(Pr10.16 = 0) and must not be using the 48V supply (Pr 6.44 = 0) for this
action to occur. Saving parameters can take between 400ms and
several seconds depending on the number of parameter values that are
different from the values already saved in EEPROM within the drive. If
the power is removed from the drive during a parameter save it is
possible for the EEPROM data to be corrupted giving an EEF failure
when the drive is next powered up. If the drive is operating from the 24V
supply (under voltage condition is active) or from the 48V supply (Pr 6.44
= 1) the power down time is very short. Therefore using Pr x.00 = 1000
to save parameters is a safe method that minimises the risk of corrupting
the data in EEPROM. However, if it is necessary to save parameters
when the drive is in the under voltage condition or when operating from
the 48V supply, Pr x.00 should be set to 1001 to initiate the parameter
save.

Loading defaults
When defaults are loaded the new parameters are automatically saved
to the drive EEPROM in all modes.

SMARTCARD

It should be noted that there could be some conflict between the actions
of Prx.00 and Pr 11.42 (Parameter cloning) when the drive is reset. If Pr
11.42 has a value of 1 or 2 and a valid action is required from the value
of Pr x.00 then only the action required by Pr x.00 is performed. Pr x.00
and Pr 11.42 are then reset to zero. If Pr 11.42 has a value of 3 or 4 it will

Value Action
1000 Save parameters when under voltage is not active (Pr 3.1 US default differences (1 244)
10.16 = 0) and 48V supply is not active (Pr 6.44 = 0). o
1001 Save parameters under all conditions Pr Description Default Modes r(;ttierlngge
1070 Reset all Solutions Modules AT
X
1233 Load standard defaults 1.06 damp 60.0Hz Open-loop All
1244 Load US defaults
Max reference
1253 Change drive mode with standard defaults 1.06 clamp 1800rpm | Closed-loop vector | Al
1254 Change drive mode with US defaults N B
g - - - 2.08 | Standard ramp volts | 775V Open-loop, Closed 400V
1255 Change drive mode with standard defaults (excluding loop vector, Servo
menus 15 to 20) 5.06 | Rated frequency 60.0Hz Open-loop Al
1256 Change drive mode with US defaults (excluding menus 5.08 | Rated load rpm 1800rpm Open-loop All
15 t0 20) 5.08 | Rated load rpm 1770rpm | Closed-loop vector All
Transfer drive EEPROM data to a SMARTCARD block
3yyy Open-loop, Closed-
number yyy 5.09 | Rated voltage 460V loop vector, Servo 400V
Transfer drive data as difference from defaults to
M2 Max reference
4yyy SMARTCARD block number yyy 21.01 clamp 60.0Hz Open-loop All
Transfer drive ladder program to SMARTCARD block
Syyy number yyy 21.01 Zliml\/rljax reference 1800rpm | Closed-loop vector | All
Byyy Transfer SMARTCARD data block yyy to the drive M2 Rated
21.06 60.0Hz Open-loop All
7yyy Erase SMARTCARD data block yyy frequency
8yyy Compare drive parameters with block yyy Open-loop, Closed-
9999 Erase SMARTCARD 21.09 | M2 Rated voltage 460v loop vector, Servo 4oov
9888 Set SMARTCARD read-only flag
9777 Clear SMARTCARD read-only flag 3.2 SMARTCARD transfers
Transfer electronic nameplate parameters to/from drive . .
110zy from/to encoder Drive parameters, set-up macros and internal ladder programs can be
- transferred to/from SMARTCARDs. See Pr 11.36 to Pr 11.40.
*12000 Display non-default values only
*12001 | Display destination parameters only 3.3 Electronic nameplate transfers

Some encoders using Stegmann 485 or EnDat comms can hold motor
data. The data can be transferred to/from the encoder by writing 110zy
to parameter x.00 and resetting the drive where z is O for the drive or 1, 2
or 3 for Solutions Module slots 1, 2 or 3 respectively. See Chapter

8 Electronic nameplate on page 368 for details.

3.4 Display non-default values or

destination parameters

If a value of 12000 is written to Pr x.00, then only parameters that are
different from the last defaults loaded and Pr x.00 are displayed. If a
value of 12001 is written to Pr x.00, then only destination parameters are
displayed. This function is provided to aid locating destination clashes if
a dESt trip occurs.
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4 Parameter description
format

In the following sections descriptions are given for the advanced
parameter set. With each parameter the following information block is
given.

“ Number of motor poles

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 60 (Auto to 120 POLE)
Open-loop 0 (Auto)
Default Closed-loop vector 0 (Auto)
Servo 3 (6 POLE)
Second motor | Open-loop Pr21.18
parameter Closed-loop vector, Servo
Update rate Background read

The top row gives the menu.parameter number and the parameter
name. The other rows give the following information.

Drive modes

The drive modes are the modes in which this parameter is accessible. If
the parameter is not present the parameter is skipped when accessing
from the keypad. The following types are possible.

Open-loop - with the Unidrive SP hardware and open loop drive mode
selected. The control strategy is V/F mode with fixed boost or open-loop
vector.

Closed-loop vector - with the Unidrive hardware and closed-loop vector
mode selected. The control strategy is rotor flux oriented vector control

with closed-loop current operation for induction motors. The drive can be
operated with or without position feedback.

Servo - with the Unidrive hardware and servo mode selected. The
control strategy is rotor flux oriented vector control with closed-loop
current operation for permanent magnet synchronous motors. The drive
must be operated with position feedback.

Regen - with the Unidrive hardware and regen mode selected. The drive
operates as a PWM rectifier.

Coding
The coding defines the attributes of the parameter as follows:

Coding | Attribute

Bit 1 bit parameter

SP Spare: not used

Filtered: some parameters which can have rapidly changing

Fl values are filtered when displayed on the drive keypad for
easy viewing.
DE Destination: indicates that this parameter can be a

destination parameter.

TE Text: the parameter uses text strings instead of numbers.

VM | Variable maximum: the maximum of this parameter can vary.

Decimal place: indicates the number of decimal places used

bP by this parameter.

No default: when defaults are loaded (except when the drive
ND is manufactured or on EEPROM failure) this parameter is not
modified.

Rating dependant: this parameter is likely to have different
values and ranges with drives of different voltage and current
RA |ratings. This parameters is not transferred by SMARTCARDs
when the rating of the destination drive is different from the
source drive.

Not cloned: not transferred to or from SMARTCARDs during

NC .
cloning.

NV | Not visible: not visible on the keypad.

PT Protected: cannot be used as a destination.

User save: saved in drive EEPROM when the user initiates a

us
parameter save.

RW | Read/write: can be written by the user.

Bit default one/unsigned: Bit parameters with this flag set to
one have a default of one (all other bit parameters have a

BU default of zero. Non-bit parameters are unipolar if this flag is
one.
PS Power-down save: automatically saved in drive EEPROM at

power-down.

NOTE

This guide will show all bit parameters (with the Bit coding), as having a
parameter range of "0 to 1", and a default value of either "0" or "1". This
reflects the value seen through serial communications. The bit
parameters will be displayed on the SM-Keypad (if used) as being "OFF"
or"On" ("OFF"=0, "On" = 1).

Unidrive SP Advanced User Guide
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4.1 Parameter ranges and variable

maximums:

The two values provided define the minimum and maximum values for
the given parameter. In some cases the parameter range is variable and
dependant on either:

» other parameters,

+ the drive rating,

+ drive mode

+ or a combination of these.

The values given in Table 4-1 are the variable maximums used in the
drive.

Table 4-1 Definition of parameter ranges & variable maximums

Maximum Definition
SPEED_FREQ_MAX Maximum speed (closed-loop mode) reference or frequency (open-loop mode) reference
[Open-loop 3000.0Hz, If Pr1.08 = 0: SPEED_FREQ_MAX = Pr 1.06
Closed-loop vector and Servo If Pr1.08 = 1: SPEED_FREQ_MAX is Pr 1.06 or — Pr 1.07 whichever is the largest
40000.0rpm] (If the second motor map is selected Pr 21.01 is used instead of Pr 1.06 and Pr 21.02 instead of Pr 1.07)

Maximum applied to speed reference limits
A maximum limit may be applied to the speed reference to prevent the nominal encoder frequency from
exceeding 400kHz. The maximum is defined by

SPEED_LIMIT_MAX (in rpm) = 400kHz x 60 / ELPR = 2.4x10” / ELPR subject to an absolute maximum of

40,000 rpm.

ELPR is equivalent encoder lines per revolution and is the number of lines that would be produced by a
SPEED_LIMIT_MAX quadrature encoder.
[40000.0rpm] Quadrature encoder ELPR = number of lines per revolution

F and D encoder ELPR = number of lines per revolution / 2

Resolver ELPR = resolution / 4

SINCOS encoder ELPR = number of sine waves per revolution

Serial comms encoder ELPR = resolution / 4

This maximum is defined by the device selected with the speed feedback selector (Pr 3.26) and the ELPR set
for the position feedback device.

Maximum speed

SPEED_MAX This maximum is used for some speed related parameters in menu 3. To allow headroom for overshoot etc.
[40000.0rpm] the maximum speed is twice the maximum speed reference.

SPEED_MAX =2 x SPEED_FREQ_MAX

Maximum motor rated current

RATED_CURRENT_MAX RATED_CURRENT_MAX < 1.36 x Maximum Heavy Duty current rating (Pr 11.32)

[9999.99A] The rated current can be increased above the rated drive current up to a level not exceeding 1.36 x Maximum
Heavy Duty current rating (Pr 11.32). The actual level varies from one drive size to another, refer to Table 4-2.

Maximum drive current
The maximum drive current is the current at the over current trip level and is given by:
DRIVE_CURRENT_MAX = Maximum Heavy Duty current rating (Pr 11.32) / 0.45

DRIVE_CURRENT_MAX
[9999.99A]
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Maximum Definition

MOTOR1_CURRENT_LIMIT_MAX
[1000.0%]

Maximum current limit settings for motor map 1
This maximum current limit setting is the maximum applied to the current limit parameters in motor map 1.

Open Loop
_ _\/[[ Maximum current ] 2 ) ]
Maximum — _ Motor rated current 4 P71 1 x 100%
current limit
PF
Where:

The Maximum current is either (1.5 x Heavy Duty rating) when the rated current set in Pr 5.07 is less than or
equal to the maximum Heavy Duty current rating given by Pr 11.32, otherwise it is (1.1 x Normal Duty rating).

Motor rated current is given by Pr 5.07
PF is motor rated power factor given by Pr 5.10
Closed Loop Vector

N

Maximum current

2
] *+ cos(p1)° - 1 ] x 100%

Mammum . Motor rated current
current limit
cos($1)
Where:

The Maximum current is either (1.75 x Heavy Duty rating) when the rated current set in Pr 5.07 is less than or
equal to the maximum Heavy Duty current rating given by Pr 11.32, otherwise it is (1.1 x Normal Duty rating).

Motor rated current is given by Pr 5.07

$1 = cos-1(PF) - $2. This is measured by the drive during an autotune. See section Closed-loop vector on
page 82 for more information regarding $2.

PF is motor rated power factor given by Pr 5.10

Servo
i Maximum current
Maximum — _ [—] x 100%
current limit Motor rated current
Where:

Maximum current is drive rated current (Pr 11.32) x 1.75
Motor rated current is given by Pr 5.07

MOTOR2_CURRENT_LIMIT_MAX
[1000.0%)]

Maximum current limit settings for motor map 2

This maximum current limit setting is the maximum applied to the current limit parameters in motor map 2.
The formulae for MOTOR2_CURRENT_LIMIT_MAX are the same for MOTOR1_CURRENT_LIMIT_MAX
except that Pr 5.07 is replaced with Pr 21.07 and Pr 5.10 is replaced with Pr 21.10.

TORQUE_PROD_CURRENT_MAX
[1000.0%]

Maximum torque producing current

This is used as a maximum for torque and torque producing current parameters. It is
MOTOR1_CURRENT_LIMIT_MAX or MOTOR2_CURRENT_LIMIT_MAX depending on which motor map is
currently active.

USER_CURRENT_MAX
[1000.0%)]

Current parameter limit selected by the user

The user can select a maximum for Pr 4.08 (torque reference) and Pr 4.20 (percentage load) to give suitable
scaling for analog I/O with Pr 4.24. This maximum is subject to a limit of MOTOR1_CURRENT_LIMIT_MAX.
or MOTOR2_CURRENT_LIMIT_MAX depending on which motor map is currently active.
USER_CURRENT_MAX = Pr 4.24

REGEN_REACTIVE_MAX

Reactive current limit in regen mode
The drive applies a limit to the reactive current reference in regen mode to limit the total current to
DRIVE_CURRENT_MAX.

Rated drive current x 1.75)2 2 o
Regen unit rated current) ~Pra.7 ) x100%

REGEN_REACTIVE_MAX - J[(

Where:
Rated drive current is given in Table 5-3 on page 78.
Regen unit rated current is given by Pr 5.07

AC_VOLTAGE_SET_MAX
[690V]

Maximum output voltage set-point

Defines the maximum motor voltage that can be selected.
200V drives: 240V, 400V drives: 480V

575V drives: 575V, 690V drives: 690V

Unidrive SP Advanced User Guide
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Maximum Definition

Maximum AC output voltage

AC_VOLTAGE_MAX
[930V]

This maximum has been chosen to allow for maximum AC voltage that can be produced by the drive including
quasi-square wave operation as follows:

AC_VOLTAGE_MAX =0.78 x DC_VOLTAGE_MAX

200V drives: 325V, 400V drives: 650V

575V drives: 780V, 690V drives: 930V

DC_VOLTAGE_SET_MAX
[1150V]

Maximum DC voltage set-point
200V rating drive: 0 to 400V, 400V rating drive: 0 to 800V
575V rating drive: 0 to 950V, 690V rating drive: 0 to 1150V

Maximum DC bus voltage
DC_VOLTAGE_MAX

The maximum measurable DC bus voltage.

[1190V] 200V drives: 415V, 400V drives: 830V

575V drives: 995V, 690V drives: 1190V

Maximum power in kW
POWER_MAX The maximum power has been chosen to allow for the maximum power that can be output by the drive with
[9999.99kW] maximum AC output voltage, maximum controlled current and unity power factor. Therefore

POWER_MAX = v3 x AC_VOLTAGE_MAX x RATED_CURRENT_MAX x 1.75

Table 4-2 Maximum motor rated current

Maximum Heavy Duty .
Model current rating (Pr Maximum Normal
11.32) Duty current rating
SP1201 23 =
SP1202 58 68
SP1203 75 96
SP1204 106 T
SP2201 12.6 15.5
SP2202 17 25
SP2203 25 28
SP3201 31 )
SP3202 42 54
SP1401 2.1 2.8
SP1402 3 38
SP1403 42 50
SP1404 58 6.9
SP1405 76 88
SP1406 95 T
SP2401 13 TE 3
SP2402 165 21
SP2403 25 29
SP3401 32 3E
SP3402 40 23
SP3403 46 56
SP3501 2.0 =7
SP3502 5.4 61
SP3503 6.1 84
SP3504 95 T
SP3505 12 16
SP3506 18 o
SP3507 22 27
Default

The default values given are the standard drive defaults which are
loaded after a drive reset with 1233 in Pr x.00.

Second motor parameter

Some parameters have an equivalent second motor value that can be
used as an alternative when the second motor is selected with Pr 11.45.
Menu 21 contains all the second motor parameters. In this menu the

The values given in square brackets indicate the absolute maximum value allowed for the variable maximum.

parameter specifications include the location of the normal motor
parameter which is being duplicated.

Update rate

Defines the rate at which the parameter data is written by the drive
(write) or read and acted upon by the drive (read). Where background
update rate is specified, the update time depends on the drive processor
load. Generally the update time is between 2ms and 30ms, however, the
update time is significantly extended when loading defaults, changing
drive mode, transferring data to/from a SMARTCARD, or transferring
blocks of parameters or large CMP data blocks to/from the drive (not a
Solutions Module) via the drive serial comms port.

4.2 Sources and destinations

Sources
Some functions have source parameters, i.e. drive outputs, PID
controller etc. The source parameter range is Pr 0.00 to Pr 21.51.

1. If the source parameter does not exist the input is taken as zero.
2. The inputis given by (source value x 100%) / source parameter
maximum.

Destinations
Some functions have destination parameters, i.e. drive inputs, etc. The
destination parameter range is Pr 0.00 to Pr 21.51.

1. If the destination parameter does not exist then the output value has
no effect.

2. If the destination parameter is protected then the output value has
no effect.

3. Ifthe function output is a bit value (i.e. a digital input) the destination
value is either 0 or 1 depending on the state of the function output. If
the function output is not a bit value (i.e. analog input) the
destination value is given by (function output x destination
parameter maximum) / 100%. Pr 1.36 and Pr 1.37 are a special
case. The scaling shown in the description of Pr 1.08 is used when
any non-bit type quantity is routed to these parameters.

4. If more than one destination selector is routed to the same
destination, the value of the destination parameter is undefined. The
drive checks for this condition where the destinations are defined in
any menu except menus 15 to 17. If a conflict occurs a dESt trip
occurs that cannot be reset until the conflict is resolved.

Sources and destinations

1. Bit and non-bit parameters may be connected to each other as
sources or destinations. The maximum for bit parameters is taken as
one.

2. All new source and destination routing only changes to new set-up
locations when the drive is reset.
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When a destination is changes the old destination is written to zero,
unless the destination change is the result of loading defaults or
transferring parameters from a SMARTCARD. When defaults are
loaded the old destination is set to its default value. When
parameters are loaded from a SMARTCARD the old destination
retains its old value unless a SMARTCARD value is written to it.

Update rates

Update rates are given for every parameter in the hearder table as
shown below.

Drive modes

3.03 Speed error

Closed-loop vector, Servo

Coding

Bit [SP | FI |DE | Txt|VM | DP |ND | RA | NC

NV | PT | US |RW|BU | PS

1 1 1 1 1

Range

Closed-loop vector, Servo

+SPEED_MAX rpm

Update rate

4ms write

Some parameters have an increased update in special circumstances.

4.3.1

Speed reference update rate

The normal update rate for the speed references (via menu 1) is 4ms,
however it is possible to reduce the sample time to 250us by selecting
the reference from particular sources. The fast update rate is only
possible provided the conditions given below are met. (Note: high speed
updating is not provided for frequency references - i.e. Open-loop
mode.)

Analog input references (not including I/O expansion Solutions
Module)

1.
2.
3.
4.

5.

The reference must be derived via Pr 1.36 or Pr 1.37

The analog inputs must be in voltage mode with zero offset

Bipolar mode must be used or unipolar mode with the minimum
speed (Pr 1.07) set to zero

No skip bands are enabled, i.e. Pr1.29, Pr 1.31 and Pr 1.33 must be
zero.

The jog and velocity feed-forward references must not be enabled.

Applications and fieldbus Solutions Modules

Pr 91.02 must be used to define the speed reference (this parameter is
only visible from the Solutions Modules). Any value written to Pr 91.02
should be automatically mapped into preset Pr 1.21 by the Solutions
Module.

In fast update mode the references are sampled every 250ps. A sliding
window filter may be applied to analog input 1 (see Pr 7.26) in normal or
high speed updating modes. The default value for this filter is 4ms,
therefore Pr 7.26 must be set to zero to obtain the fastest possible
update rate.

When fast updating is used the scaling is performed by a simple
multiplication. This minimises software execution time, but also ensures
that there is no loss of resolution from the v to f converter used to
implement analog input 1. Therefore the speed of the motor may be
controlled with infinite resolution from analog input 1 except for
deadband effects around zero reference. The scale factor used for the
multiplication cannot exactly duplicate the scaling for the two stage
conversion (i.e. conversion in menu 7 to a percentage of full scale, and
conversion to 0.1rpm units) used when high speed updating is not in
operation. Therefore the absolute scaling of the analog inputs varies
slightly between normal and high speed updating. The amount of
difference depends on the maximum speed, user scaling in menu 7, and
the analog input 1 the filter time. The worst case difference for analog
input 1 is 0.12% of full scale, and for analog inputs 2 and 3 the difference
is less than 0.12% with a maximum speed of 50rpm or more. Typical
differences (1500rpm maximum speed, menu 7 scaling of 1.000, analog
input 1 filter of 4ms) are 0.015% for analog input 1 and 0.004% for
analog inputs 2 and 3.

4.3.2 Hard speed reference update rate

The normal update rate for the hard speed reference is 4ms, however it
is possible to reduce the sample time to 250us by selecting the
reference from particular sources. The fast update rate is only possible
provided the conditions given below are met.

Analog inputs (not including I/O expansion Solutions Module)
The analog inputs must be in voltage mode with zero offset

Limitations are the same as for the references via menu 1 described
above.

Applications and fieldbus Solutions Modules

For faster update rate Pr 91.03 must be used (this parameter is only
visible from the Solutions Modules). Any value written to Pr 91.03 is
automatically mapped into the hard speed reference Pr 3.22.

Encoder reference

It is possible to use the drive encoder as the source for the hard speed
reference. To do this the drive encoder reference destination (Pr 3.46)
should be routed to the hard speed reference parameter. If, and only if,
the maximum drive encoder reference (Pr 3.43) is set to the same value
as the maximum reference value (SPEED_FREQ_MAX), and the
scaling (Pr 3.44) is 1.000, the drive takes the encoder pulses directly.
This gives a form of reference slaving where the integral term in the
speed controller accumulates all pulses from the reference and tries to
match them to the feedback from the motor encoder. Pulses are lost if
the reference reaches a minimum or maximum limit including zero speed
in unipolar mode. The reference is sampled every 250us. When a
position feedback Solutions Module writes to the hard speed reference,
although the module can write every 250us, the data is only acted on
every 4ms. When the reference comes from a Solutions Module there is
no guarantee that all pulses are counted. The encoder reference can be
scaled in high speed update mode by modifying the number of encoder
lines per revolution.

4.3.3 Torque reference update rate

The normal update rate for the torque reference (Pr 4.08) is 4ms,
however it is possible to reduce the sample time to 250us by selecting
the reference from particular sources, but only in closed-loop vector or
servo modes. The fast update rate is only possible provided the
conditions given below are met.

Analog inputs 2 or 3 on the drive
The analog inputs must be in voltage mode with zero offset.
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5 Advanced parameter descriptions

5.1 Overview
Table 5-1 Menu descriptions

Menu no. Description
1 Frequency / speed reference
2 Ramps
3 Slave frequency, speed feedback and speed control
4 Torque and current control
5 Motor control
6 Sequencer and clock
7 Analog I/0
8 Digital I/O
9 Programmable logic, motorised pot and binary sum
10 Status and trips
11 General drive set-up
12 Threshold detectors and variable selectors
13 Position control
14 User PID controller
15, 16, 17 | Solutions Module slots
18 Application menu 1
19 Application menu 2
20 Application menu 3
21 Second motor parameters

Table 5-2 gives a full key of the coding which appears in the following parameter tables.

Table 5-2 Key to parameter coding

Coding Attribute
Bit 1 bit parameter

SP Spare: not used

Filtered: some parameters which can have rapidly changing
Fl values are filtered when displayed on the drive keypad for
easy viewing.

Destination: indicates that this parameter can be a
destination parameter.

Txt Text: the parameter uses text strings instead of numbers.

DE

VM Variable maximum: the maximum of this parameter can vary.

Decimal place: indicates the number of decimal places used
by this parameter.

No default: when defaults are loaded (except when the drive
ND is manufactured or on EEPROM failure) this parameter is not
modified.

DP

Rating dependant: this parameter is likely to have different
values and ranges with drives of different voltage and current
RA ratings. These parameters are not transferred by
SMARTCARDs when the rating of the destination drive is
different from the source drive.

Not cloned: not transferred to or from SMARTCARDs during
cloning.

NV Not visible: not visible on the keypad.

PT Protected: cannot be used as a destination.

User save: saved in drive EEPROM when the user initiates a
parameter save.

RW | Read/write: can be written by the user.

Bit default one/unsigned: Bit parameters with this flag set to
one have a default of one (all other bit parameters have a

NC

us

BU default of zero. Non-bit parameters are unipolar if this flag is
one.
PS Power-down save: automatically saved in drive EEPROM at
power-down.
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Menu 1: Frequency/speed reference

Menu 1 controls the main reference selection. When the drive operates in open-loop mode a frequency reference is produced, and when Unidrive SP
operates in closed-loop vector or servo modes a speed reference is produced.

Figure 5-1

Menu 1 logic diagram
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offset mode

select

Key

Input
terminals

.
»

@
2]

PN
g Output
@ terminals

Read-write (RW)
parameter

Read-only (RO)
parameter

The parameters are all shown in their default settings

*Refer to Pr 1.14 on page 29.
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“ Frequency/speed reference selected
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE| Txt{VM |DP |ND |RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Update rate 4ms write
“ Pre-skip filter reference
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE| Txt{VM |DP |ND |RA|[NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Update rate 4ms write
Pre-ramp reference
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI | DE|Txt [VM | DP |ND | RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Update rate 4ms write
“ Reference offset
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt [VM | DP |ND | RA|NC|NV | PT |US|RW|BU/|PS
Coding
1 1 1
Range Open-loop +3,000.0 Hz
9 Closed-loop vector, Servo +40,000.0 rpm
Default Open-loop, Closed-loop vector, Servo 0
Update rate Backgrgund read.when precision reference is active
4ms write otherwise
See Pr 1.09 on page 28.
Jog reference
Drive modes Open-loop, Closed-loop vector, Servo
] Bit | SP| FI |DE|Txt [VM | DP |ND | RA|NC|NV | PT |US|RW|BU/|PS
Coding
1 1 1 1
Open-loop 0 to 400.0 Hz
Range
Closed-loop vector, Servo 0 to 4,000.0 rpm
Default Open-loop, Closed-loop vector, Servo 0.0
Update rate 4ms read

Reference used for jogging. See section 5.7 Menu 6: Sequencer and clock on page 122 for details on when the jog mode can be activated. The jog
reference can be used for relative jogging in digital lock mode (see section 5.14 Menu 13: Position control on page 206).
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“ Maximum reference clamp
Drive modes Open-loop, Closed-loop vector, Servo
Bit |SP| FI |DE|Txt{VM | DP |ND |RA|NC|NV | PT |US|RW|BU|PS
Coding 1 1 1 1
Closed-loop vector and servo: VM =1
Rande Open-loop 0 to 3,000.0 Hz
9 Closed-loop vector and Servo +SPEED_LIMIT_MAX rpm
Open-loop EUR: 50.0, USA: 60.0
Default Closed-loop vector EUR: 1,500.0, USA: 1,800.0
Servo 3,000.0
Second motor Open-loop, Closed-loop vector, Servo Pr 21.01
parameter
Update rate Background read
See below.
1.07 Minimum reference clamp
Drive modes Open-loop, Closed-loop vector, Servo
Bit |SP| FI |DE|Txt{VM | DP |ND |RA|NC|NV | PT |US|RW|BU|PS
Coding 1 1 1 1
Closed-loop vector and Servo: VM = 1
Rande Open-loop +3,000.0 Hz
9 Closed-loop vector and Servo +SPEED_LIMIT_MAX rpm
Default Open-loop, Closed-loop vector, Servo 0.0
Second motor Open-loop, Closed-loop vector, Servo Pr 21.02
parameter
Update rate Background read

(Neg mlrr: ::;inable) (BipolarPr;l.(;:enable) Open-loop Closed-loop vector and Servo
0 0 0to Pr1.06 0 to Pr1.06
0 1 0 0
1 0 -3,000 to OHz -SPEED_LIMIT_MAX to 0 rpm
1 1 -3,000 to OHz -SPEED_LIMIT_MAX to 0 rpm

The same limits are applied to Pr 21.02, but based on the value of Pr 21.01.
(If the second motor map is selected Pr 21.01 is used instead of Pr 1.06 and Pr 21.02 instead of Pr 1.07)

Drive modes

Negative minimum reference clamp enable

Open-loop, Closed-loop vector, Servo

Coding

Bit | SP | FI | DE | Txt | VM | DP

ND |RA|NC|NV|PT|US |RW|BU|PS

1

Default

Open-loop, Closed-loop vector, Servo

‘ 0

Update rate

Background read

The range shown for Pr 1.07 shows the range used for scaling purposes (i.e. for routing to an analog output etc.). Further range restrictions are
applied as given below.

The effects of the reference clamps (Pr 1.06 and 1.07), the negative minimum clamp enable (Pr 1.08) and the bipolar reference enable parameters
are defined below.

The variable maximum limit for reference parameters, SPEED_FREQ_MAX, is defined as:

If Pr1.08 = 0: SPEED_FREQ_MAX = Pr 1.06
If Pr 1.08=1: SPEED_FREQ_MAX is Pr 1.06 or -Pr 1.07 whichever is the largest

(If the second motor map is selected Pr 21.01 is used instead of Pr 1.06 and Pr 21.02 instead of Pr 1.07)
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Analog input scaling
The following diagrams show the scaling applied when analog inputs are used to define the reference and are routed via Pr 1.36 or Pr 1.37.

SPEED_FREQ_MAX d SPEED_FREQ_MAX
]
]
]
|
Pr1.07 1
i
T
-100% 100% -100%, 100%
}
}
|
|
|
|
|
temm e e -SPEED_FREQ_MAX
Pr 1.10=0 (unipolar mode) Pr 1.10=1 (bipolar mode)
Pr 1.08=0 (neg min ref disabled) Pr 1.08=0 (neg min ref disabled)

SPEED_FREQ_MAX SPEED_FREQ_MAX

T
-100% 100% -100%| 100%

|

1

I

I

|

ittty -SPEED_FREQ_MAX
Pr 1.10=0 (unipolar mode) Pr 1.10=1 (bipolar mode)
Pr 1.08=1 (neg min ref enabled) Pr 1.08=1 (neg min ref enabled)

Reference limits

With reference to the block diagram for Menu 1 (Figure 5-1 on page 24) the following table shows the limits applied to the reference by variaous
blocks in the reference system. It should be noted that the minimum limit in the main reference limits block changes when either the jog reference or
velocity feedforward references are active. When one of these is active: if Pr 1.08 = 0 the minimum = -Pr 1.06 [-Pr 21.01 for motor map2], if Pr 1.08
=1 the minimum = -Pr 1.07 [-Pr 21.02 for motor map 2].

Minimum Maximum
Unipolar mode: Pr 1.07, or 0 if Pr1.07 <0
Bipolar mode: -SPEED_FREQ_MAX

Unipolar mode: Pr 1.07, or 0 if Pr 1.07 < 0
Bipolar mode: no limit applied

Neg minimum ref disabled: -Pr 1.06
Neg minimum ref enabled: Pr 1.07

Keypad control reference (Pr 1.17) SPEED_FREQ_MAX

Bipolar/unipolar selector No maximum limit applied

Main reference limits Pr 1.06

Reference offset select

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|/|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Background read when precision reference is active

Update rate 4ms read otherwise

When this parameter is 0 the reference is given by
Pr 1.01 = selected reference x (100 + Pr 1.38) / 100

and when this parameter is 1 the reference is given by
Pr 1.01 = selected reference + Pr 1.04

28 Unidrive SP Advanced User Guide
www.controltechniques.com Issue Number: 7



Parameter
structure

Keypad and
display

Parameter Parameter

x.00

Drive modes

Advanced parameter
S R Macros
description format descriptions

Serial comms
protocol

Electronic
nameplate

Performance

Feature look-|
up table

Bipolar reference enable

Open-loop, Closed-loop vector, Servo

Coding Bit | SP| FI [ DE|Txt| VM |DP |ND|RA|[NC|NV|PT|US|RW|BU|PS
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read
See Pr 1.08 on page 27.
Reference enabled indicator
Reverse selected indicator
Jog selected indicator
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |DE| Txt | VM |DP |ND | RA|NC|NV |PT |US|RW|BU|PS

Coding

1

Update rate

4ms read

These parameters are controlled by the drive sequencer as defined in Menu 6. They select the appropriate reference as commanded by the drive

logic.

Drive modes

Reference selector

Open-loop, Closed-loop vector, Servo

parameter

. Bit | SP| FI |[DE|Txt |VM |[DP |ND|RA|[NC|NV | PT |US |RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo Oto5
Default Open-loop, Closed-loop vector, Servo 0 (A1.A2)
Second motor Open-loop, Closed-loop vector, Servo Pr21.03

Update rate 4ms read

Pr 1.14 defines how the value of Pr 1.49 is derived as follows:

Value of Pr 1.14 Display String Pr 1.49
0 A1.A2 (Analog ref 1. Analog ref 2) | *Selected by terminal input
1 A1.Pr (Analog ref 1. Preset speeds) 1
2 A2.Pr (Analog ref 2. Preset speeds) 2
3 Pr (Preset speeds) 3
4 Pad (Keypad reference) 4
5 Prc (Precision reference) 5

*Pr 1.41 to Pr 1.44 can be controlled by digital inputs to force the value of Pr 1.49:
all bits equal to zero gives 1,

Pr1.41=1thenPr1.49=2
Pr1.42=1thenPr1.49=3
Pr1.43=1thenPr1.49=4
Pr1.44=1thenPr1.49=5
The bit parameters with lower numbers have priority over those with higher numbers.

Pr 1.49 and Pr 1.50 then define the reference as follows:

Pr1.49 Pr 1.50 Reference
1 1 Analog reference 1 (Pr 1.36)
1 >1 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
2 1 Analog reference 2 (Pr 1.37)
2 >1 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
3 x** Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
4 x** Keypad reference (Pr 1.17)
5 xX** Precision reference (Pr 1.18 and Pr 1.19)

** x = any value
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If Keypad reference is selected the drive sequencer is controlled directly by the keypad keys and the keypad reference parameter (Pr 1.17) is
selected. The sequencing bits, Pr 6.30 to Pr 6.34, have no effect and jog is disabled.

Preset selector
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo Oto9
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read
Pr 1.15 defines how the value of Pr 1.50 is derived as follows:
Value of Pr 1.15 Pr 1.50
0 Selected by terminal input*
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 Selected by timer**
*Pr 1.45 to Pr 1.47 can be controlled by digital inputs to define the value of Pr 1.50 as follows:
**The presets are selected automatically in turn. Pr 1.16 defines the time between each change.
Pr1.47 Pr 1.46 Pr1.45 Pr1.50
0 0 0 1
0 0 1 2
0 1 0 3
0 1 1 4
1 0 0 5
1 0 1 6
1 1 0 7
1 1 1 8
Pr 1.49 and Pr 1.50 then define the reference as follows:
Pr1.49 Pr 1.50 Reference
1 1 Analog reference 1 (Pr 1.36)
1 >1 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
2 1 Analog reference 2 (Pr 1.37)
2 >1 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
3 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
4 Keypad reference (Pr 1.17)
5 Precision reference (Pr 1.18 and Pr 1.19)
Preset reference selector timer
Drive modes Open-loop, Closed-loop vector, Servo
. Bit |SP| FI |DE|Txt|VM | DP |ND|RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0t0400.0s
Default Open-loop, Closed-loop vector, Servo 10.0

Update rate

Background read

This parameter defines the time between preset reference changes when Pr 1.15 is set to 9. If Pr 1.48 is set to 1 then the preset counter and timer are

reset and preset 1 will be

selected.
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Keypad control mode reference

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Default Open-loop, Closed-loop vector, Servo 0.0
Update rate 4ms read

The drive can be controlled from the keypad if Pr 1.14 is set to 4. The Stop and Run keys automatically become active (the Reverse key may be
optionally enabled with Pr 6.13). The frequency/speed reference is defined by Pr 1.17. This is a read only parameter that can only be adjusted in
status mode by pressing the Up or Down keys. If keypad control mode is selected, then pressing the Up or Down keys in status mode will cause the
drive to automatically display the keypad reference and adjust it in the relevant direction. This can be done whether the drive is disabled or running. If
the Up or Down keys are held the rate of change of keypad reference increases with time. The units used for to display the keypad reference for
different modes are given below.

Mode Unit
Open loop Hz
Closed loop rpm
Servo rpm

See also Pr 1.51 on page 35 (Power-up keypad control mode reference).

Precision reference coarse

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI [DE|Txt|VM |DP [ND | RA|NC | NV | PT [US |RW|BU | PS
Coding

1 1 1 1

Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Default Open-loop, Closed-loop vector, Servo 0.0
Update rate Background read
See below.

Precision reference fine

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV |PT|US|RW|BU|PS
Coding

3 1 1 1

Range Open-loop 0.000 to 0.099 Hz

9 Closed-loop vector, Servo 0.000 to 0.099 rpm
Default Open-loop, Closed-loop vector, Servo 0.000
Update rate Background read
Open loop

The frequency reference resolution is restricted to 0.1Hz from normal parameters, but the resolution can be improved by using the precision
reference. Pr 1.18 defines the coarse part of reference (either positive or negative) with a resolution of 0.1Hz and Pr 1.19 defines the fine part of the
reference (always positive) with a resolution of 0.001Hz. The final reference is given by Pr 1.18 + Pr 1.19. Therefore Pr 1.19 increases positive
references away from zero, and decreases negative references towards zero.

Closed loop
As with open-loop a higher resolution speed reference can be programmed by selecting these parameters. In this case the speed will have a
resolution of 0.001 rpm.

Precision reference update disable
Drive modes Open-loop, Closed-loop vector, Servo
. Bit |SP| FI |DE|Txt|VM | DP |ND|RA|NC|NV | PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate Background read

When this bit is at 0 the precision reference parameters are read and stored in internal memory. Because the precision reference has to be set in two
parameters, this bit is provided to prevent the drive reading the parameters while the reference is being updated. Instead, the drive uses the value
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stored in memory preventing the possibility of data skew.

Preset reference 1

Preset reference 2

Preset reference 3

Preset reference 4

Preset reference 5

Preset reference 6

Preset reference 7

Preset reference 8

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM | DP |ND | RA|NC | NV |PT | US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Default Open-loop, Closed-loop vector, Servo 0.0
Update rate 4ms read

Skip reference 1

Skip reference 2

Skip reference 3

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV | PT | US|RW|BU|PS
Coding
1 1 1 1
Closed-loop vector and servo DP =0
Range Open-loop 0.0 to 3,000.0 Hz
g Closed-loop vector, Servo 0 to 40,000 rpm
Open-loop 0.0
Default Closed-loop vector, Servo 0
Update rate Background read
See below.

Skip reference band 1

Skip reference band 2

Skip reference band 3

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA |NC | NV |PT|US|RW|BU|PS
Coding
1 1 1 1
Closed-loop vector and servo DP =0
Range Open-loop 0.0t0 25.0 Hz
9 Closed-loop vector, Servo 0 to 250 rpm
Open-loop 0.5
Default Closed-loop vector, Servo 5
Update rate Background read

Three skip references are available to prevent continuous operation at a speed that would cause mechanical resonance. When a skip reference
parameter is set to O that filter is disabled. The skip reference band parameters define the frequency or speed range either side of the programmed
skip reference, over which references are rejected. The actual reject band is therefore twice that programmed in these parameters, the skip reference
parameters defining the centre of the band. When the selected reference is within a band the lower limit of the band is passed through to the ramps
such that reference is always less than demanded.
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1.35 Reference in rejection zone
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1 1
Update rate 4ms write

This parameter indicates that the selected reference is within one of the skip reference zones such that the motor speed is not as demanded.

1.36 Analog reference 1

1.37 Analog reference 2

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt|VM |DP |ND | RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms write

Although most parameters can be controlled from analog inputs, these two parameters are a special case in that if an analog input is directed to one
of these parameters, the scan rate of that analog input is increased to 250us as long as:

The reference must be derived via Pr 1.36 or Pr 1.37

The analog inputs must be in voltage mode with zero offset

Bipolar mode must be used or unipolar mode with the minimum speed (Pr 1.07) set to zero

No skip bands are enabled, i.e. Pr 1.29, Pr 1.31 and Pr 1.33 must be zero.

5. The jog and velocity feed-forward references must not be enabled.

rPON =

These are special parameters when a non-bit type quantity uses these parameters as a destination (not just from analog inputs). The scaling and
limiting applied is as described with Pr 1.08 on page 27.

Percentage trim
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV|PT|US|RW|BU|PS
Coding
2 1 1
Range Open-loop Closed-loop vector, Servo +100.00 %
Default Open-loop Closed-loop vector, Servo 0
Update rate 4ms read

See Pr 1.09 on page 28.

Velocity feed forward

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC |NV |PT|US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop +3,000.0 Hz
9 Closed-loop vector, Servo +40,000.0 rpm
Update rate 4ms read

This parameter indicates the velocity feed forward reference when position control is used (see section 5.14 Menu 13: Position control on page 197).

Velocity feed forward select

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1 1
Update rate 4ms write

This bit indicates that the position controller has selected the velocity feed forward as a reference for the drive
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Analog reference 2 select

Preset reference select

Keypad reference select

Precision reference select

Preset reference 1 select

Preset reference 2 select

Preset reference 3 select

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM | DP |ND | RA|NC | NV |PT | US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

Pr 1.41 to Pr 1.44 control Pr 1.49. The priority order is Pr 1.44 (highest), Pr 1.43, Pr 1.42, Pr 1.41 (lowest). If more than one parameter is active, the
highest priority takes precedence.

Pr1.41 = 1 forces Pr 1.49 = 2 (see table in Pr 1.14 on page 29 and Pr 1.15 on page 30)
Pr1.42 = 1 forces Pr 1.49 = 3 (always selects preset references)
Pr1.43 = 1 forces Pr 1.49 = 4 (always selects keypad control mode)
Pr 1.44 = 1 forces Pr 1.49 = 5 (always selects precision reference)
Pr 1.45 to Pr 1.47 control Pr 1.50.

Pr 1.45 controls Pr 1.50 bit 0*
Pr 1.46 controls Pr 1.50 bit 1*
Pr 1.47 controls Pr 1.50 bit 2*

*See the description with Pr 1.14 and Pr 1.15 on page 30 for more information.

Reference timer reset flag
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |[DP |ND | RA|NC | NV | PT | US |RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate Background read

When this flag is set the preset timer for auto preset timer mode (Pr 01.15 = 9) is reset and preset 1 is selected. This can be used to start a new
sequence of reference selection by a programmable input terminal or function. When this bit is zero the preset selection will follow the timer even
when the drive is disabled.

Reference selected indicator

Drive modes Open-loop, Closed-loop vector, Servo
. Bit |SP| FI |DE|Txt|VM | DP |ND|RA|NC|NV | PT|US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo 1to5
Update rate 4ms write

Indicates the reference currently selected

Preset reference selected indicator

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |[DP |ND | RA|NC | NV |PT | US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo 1t0 8
Update rate 4ms write

Indicates the preset reference currently being selected

34 Unidrive SP Advanced User Guide
www.controltechniques.com Issue Number: 7



Selects the value of the keypad control mode (Pr 1.17) at power-up as follows:

0 rESEt zero
1 LASt last value used before power-down
2 PrS1  Preset 1, Pr 1.21, before power-down

Parameter | Keypad and | Parameter Parameter  JAGIERTLGEETET T Serialcomms| Electronic Feature look-|
; - RN Macros Performance
structure display x.00 description format descriptions protocol nameplate up table

“ Power-up keypad control mode reference

Drive modes Open-loop, Closed-loop vector, Servo

) Bit |SP| FI [DE|Txt|VM |DP [ND | RA|NC | NV |PT |[US |RW|BU|PS
Coding
1 1 1 1

Range Open-loop, Closed-loop vector, Servo Oto2

Default Open-loop, Closed-loop vector, Servo 0

Update rate N/A
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5.3 Menu 2: Ramps
The pre-ramp frequency or speed reference passes through the ramp block controlled by menu 2 before being used by the drive to produce the basic
output frequency (Open-loop modes), or as an input to the speed controller (Closed-loop vector or Servo modes). The ramp block includes: linear

ramps, an S ramp function for ramped acceleration and deceleration, deceleration ramp control to prevent rises in the DC bus voltage within the drive
that would cause an over-voltage trip if no braking resistor is fitted.

Figure 5-2 Menu 2 logic diagram
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Post ramp reference

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV | PT | US|RW|BU|PS
Coding

1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Update rate 4ms write
Ramp enable

Drive modes Closed-loop vector, Servo

. Bit | SP| FI |DE|Txt|VM | DP |ND|RA|NC|NV|PT|US|RW|BU|PS
Coding

1 1 1 1
Coding RW, Bit, US
Default Closed-loop vector and Servo 1
Update rate 4ms read
2.03 Ramp hold

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV |PT | US|RW|BU|PS
Coding

1 1 1

Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

If this bit is set the ramp will be held. If S ramp is enabled the acceleration will ramp towards zero causing the ramp output to curve towards a constant
speed. If a drive stop is demanded the ramp hold function is disabled.

Ramp mode select
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV |PT | US|RW|BU|PS
Coding
1 1 1 1
Open-loop Oto2
Range Closed-loop vector, Servo Oto1
Default Open-loop, Closed-loop vector, Servo 1
Update rate 4ms read

This parameter does not affect the acceleration ramp, and the ramp output always rises at the programmed acceleration rate subject to the current
limits. It is possible in under some unusual circumstances in open-loop mode (i.e. highly inductive supply) for the motor to reach a low speed in
standard ramp mode, but not completely stop. It is also possible if the drive attempts to stop the motor with an overhauling load in any mode that the
motor will not stop when standard ramp mode or fast ramp mode is used. If the drive is in the deceleration state the rate of fall of the frequency or
speed is monitored. If this does not fall for 10 seconds the drive forces the frequency or the speed reference to zero. This only applies when the drive
is in the deceleration state and not when the reference is simply set to zero.

0: Fast ramp
Fast ramp is used where the deceleration follows the programmed deceleration rate subject to current limits.

1: Standard ramp

Standard ramp is used during deceleration if the voltage rises to the standard ramp level (Pr 2.08). It causes a controller to operate, the output of
which changes the demanded load current in the motor. As the controller regulates the DC bus voltage, the motor deceleration increases as the
speed approaches zero speed. When the motor deceleration rate reaches the programmed deceleration rate the controller ceases to operate and the
drive continues to decelerate at the programmed rate. If the standard ramp voltage (Pr 2.08) is set lower than the nominal DC bus level the drive will
not decelerate the motor, but it will coast to rest. The output of the ramp controller (when active) is a current demand that is fed to the frequency
changing current controller (Open-loop mode) or the torque producing current controller (Closed-loop vector or Servo modes). The gain of these
controllers can be modified with Pr 4.13 and Pr 4.14.
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Controller
operational

DC Bus voltage

Motor Speed

Programmed
deceleration
rate

2: Standard ramp with motor voltage boost
This mode is the same as normal standard ramp mode except that the motor voltage is boosted by 20%. This increases the losses in the motor giving
faster deceleration.

S ramp enable
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

Setting this parameter enables the S ramp function. S ramp is disabled during deceleration when the standard ramp voltage controller is active. When
the motor is accelerated again after decelerating in standard ramp the acceleration ramp used by the S ramp function is reset to zero.

S ramp acceleration limit
Drive modes Open-loop, Closed-loop vector, Servo
Bit [ SP| FI [DE|Txt|VM|DP |ND |[RA|[NC [NV |PT |US|RW]|BU|PS
Coding 1 1 1 1
Closed-loop vector and Servo DP =3
Open-loop 0.0 to 300.0 s%/100Hz
Range
Closed-loop vector and servo 0.000 to 100.000 s%/1,000rpm
Open-loop 3.1
Default Closed-loop vector 1.500
Servo 0.030
Update rate Background read

This parameter defines the maximum rate of change of acceleration/deceleration. The default values have been chosen such that for the default
ramps and maximum speed, the curved parts of the S will be 25% of the original ramp if S ramp is enabled.

— —— Demanded Speed
-.--- Acceleration
— Actual Speed

Programmed
ramp rate —

S ramp
acceleration
ramp

Since the ramp rate is defined in s/100Hz or s/1000rpm and the S ramp parameter is defined in $2/100Hz or s2/1 000rpm, the time T for the 'curved'
part of the S can be determined from:

T = S ramp rate of change / Ramp rate
Enabling S ramp increases the total ramp time by the period T since an additional T/2 is added to each end of the ramp in producing the S.
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Standard ramp voltage
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV | PT | US|RW|BU|PS
Coding
1 1 1 1 1

Range Open-loop, Closed-loop vector, Servo 0to DC_VOLTAGE_SET_MAXV

200V rating drive: 375

400V rating drive: EUR: 750 / USA: 775
Default Open-loop, Closed-loop vector, Servo 575V rating drive: 895

690V rating drive: 1,075
Update rate Background read

This voltage is used as the control level for standard ramp mode. If this parameter is set too low the machine will coast to rest, and if it is set too high
and no braking resistor is used the drive may give an OU trip. The minimum level should be greater than the voltage produced on the DC bus by the
highest supply voltage. Normally the DC bus voltage will be approximately the rms supply line voltage x v2.

“ Acceleration rate selector
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA |NC | NV |PT |US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0to9
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

The acceleration rate is selected as follows.

0 Ramp rate selection by terminal input
1-8 Ramp rate defined by parameter number, i.e. 1 = Pr2.11, 2 = Pr 2.12, etc.
9 Ramp rate selection by Pr 1.50

When Pr 2.10 is set to 0 the acceleration ramp rate selected depends on the state of bit Pr 2.32 to Pr 2.34. These bits are for control by digital inputs
such that ramp rates can be selected by external control. The ramp rate selected depends on the binary code generated by these bits as follows:

Pr2.34 Pr2.33 Pr2.32 Ramp defined by
0 0 0 Pr2.11
0 0 1 Pr2.12
0 1 0 Pr2.13
0 1 1 Pr2.14
1 0 0 Pr2.15
1 0 1 Pr2.16
1 1 0 Pr2.17
1 1 1 Pr2.18

When Pr 2.10 is set to 9 the appropriate acceleration rate is automatically selected depending on the value of Pr 1.50, and so an acceleration rate can
be programmed to operate with each reference. Since the new ramp rate is selected with the new reference, the acceleration applies towards the
selected preset if the motor needs to accelerate to reach the preset.
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Acceleration rate 1
Acceleration rate 2
Acceleration rate 3
4 Acceleration rate 4
Acceleration rate 5
6 Acceleration rate 6
Acceleration rate 7
Acceleration rate 8
Drive modes Open-loop, Closed-loop vector, Servo
Bit |SP| FI [DE|Txt|VM |DP [ ND | RA|NC | NV | PT [US |RW|BU | PS
Coding 1 1 1 1
Closed-loop vector and Servo DP = 3
Range Open-loop 0.0 to 3,200.0 s/100Hz
9 Closed-loop vector, Servo 0.000 to 3,200.000 s/1000rpm
Open-loop 5.0
Default Closed-loop vector 2.000
Servo 0.200
Second motor Open-loop, Closed-loop vector, Servo Pr 21.04 for Pr 2.11 only
parameter
Update rate 4ms read
Jog acceleration rate
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV |PT |US|RW|BU|PS
Coding 1 1 1 1
Closed-loop vector and Servo DP = 3
Range Open-loop 0.0 to 3200.0 s/100Hz
9 Closed-loop vector and Servo 0.000 to 3200.000 s/1000rpm
Open-loop 0.2
Default Closed-loop vector, Servo 0.000

Update rate

Background read

The jog acceleration rate is only used when accelerating towards the jog reference and when changing the jog reference.

Drive modes

“ Deceleration rate selector

Open-loop, Closed-loop vector, Servo

. Bit |[SP| FI |DE|Txt|VM | DP |ND|RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0to9
Default Open-loop, Closed-loop vector, Servo 0

Update rate

4ms read

The acceleration rate is selected as follows:

0 Ramp rate selection by terminal input

1-8

9 Ramp rate selection by Pr 1.50

Ramp rate defined by parameter number, i.e. 1 = Pr 2.21, 2 = Pr 2.22, etc.
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When Pr 2.20 is set to 0 the deceleration ramp rate selected depends on the state of bit Pr 2.35 to Pr 2.37. These bits are for control by digital inputs
such that ramp rates can be selected by external control. The ramp rate selected depends on the binary code generated by these bits as follows:

02.37 02.36 02.35 Ramp defined by
0 0 0 02.21
0 0 1 02.22
0 1 0 02.23
0 1 1 02.24
1 0 0 02.25
1 0 1 02.26
1 1 0 02.27
1 1 1 02.28

When Pr 2.20 is set to 9 the appropriate deceleration rate is automatically selected depending on the value of Pr 1.50, and so a deceleration rate can
be programmed to operate with each reference. Since the new ramp rate is selected with the new reference, the deceleration applies towards the
selected preset if the motor needs to decelerate to reach the preset.

Deceleration rate 1

Deceleration rate 2

Deceleration rate 3

Deceleration rate 4

Deceleration rate 5

Deceleration rate 6

Deceleration rate 7

Deceleration rate 8

Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |DE | Txt|VM | DP |ND | RA|NC | NV |PT | US|RW|BU|PS
Coding 1 1 1 1
Closed-loop vector and Servo DP = 3
Range Open-loop 0.0 to 3,200.0 s/100Hz
Closed-loop vector, Servo 0.000 to 3,200.000 s/1000rpm
Open-loop 10.0
Default Closed-loop vector 2.000
Servo 0.200
Second motor Open-loop, Closed-loop vector, Servo Pr 21.05 for Pr 2.21 only
parameter
Update rate 4ms read
Jog deceleration rate
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |DE | Txt|VM |DP |ND | RA |NC | NV | PT | US|RW|BU|PS
Coding 1 1 1 1
Closed-loop vector and Servo DP = 3
Range Open-loop 0.0 to 3,200.0 s/100Hz
Closed-loop vector and servo 0.000 to 3,200.000 s/1000rpm
Open-loo 0.2
Default CIF())sed-lozp vector, Servo 0.000
Update rate Background read

The jog deceleration rate is only used when the drive is changing speed because the jog reference has changed or to stop from the jog reference. It
is not used to go from the jog to the run state. This prevents the fast ramps normally used with jog from being used when changing between running
and jogging.
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Acceleration select bit 0

Acceleration select bit 1

Acceleration select bit 2

Deceleration select bit 0

Deceleration select bit 1

Deceleration select bit 2

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1
Update rate 4ms read

These bits are provided for control by logic input terminals for external ramp selection (see Pr 2.22 to Pr 2.25 on page 42).

“ Inertia compensation torque

Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV |PT|US|RW|BU|PS
Coding
1 1 1 1
Range Closed-loop vector, Servo +1,000.0 %
Update rate 4ms write

The motor and load inertia (Pr 3.18), motor torque per amp (Pr 5.32) and the rate of change of the ramp output (Pr 2.01) are used to produce a torque
feed forward value that should accelerate or decelerate the load at the required rate. This value can be used as a feed forward term that is added to
the speed controller output if Pr 4.22 is set to one. Pr 2.38 shows the torque value as a percentage of rated active current.
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5.4 Menu 3: Slave frequency, speed feedback, speed control and regen operation

Menu 3 relates to different functions depending on the drive mode selected as shown in the table below. The menus for some drive modes are
significantly different and therefore the complete menu is covered in different sections. Open-loop is different from Closed-loop vector and Servo
except that it shares a common block of parameters for the drive encoder. The drive encoder parameters are only described in the Closed-loop vector
and Servo section.

Drive mode section Menu 3 functions

Open-loop Frequency slaving
“Zero speed” and “at speed” detectors

Speed feedback, speed controller
“Zero speed”, “at speed” and overspeed
detectors, drive encoder

Regen Regen control and monitoring functions

Closed-loop vector and servo

Frequency/Speed accuracy and resolution
Digital reference resolution

When a preset frequency/speed is used the reference resolution is 0.1Hz or 0.1rpm. Improved resolution can be obtained by using the precision
reference (0.001Hz or 0.001rpm).

Analog reference resolution

In Open-loop modes the frequency reference controlled by an analog input has a maximum resolution of 12bits plus sign, but this is reduced if the

window filter time for this input controller by Pr 7.26 is reduced below the default value of 4.0ms. The resolution of the frequency reference from
analog inputs 2 or 3 is 10bits plus sign.

In Closed-loop vector or Servo mode the resolution from analog input 1 is better than 16bits plus sign provided the speed reference is routed via
Pr 1.36, Pr 1.37 or Pr 3.22 in high speed update mode. The resolution from analog inputs 2 or 3 is 10bits plus sign.

Accuracy

The absolute frequency and speed accuracy depends on the accuracy of the crystal used with the drive microprocessor. The accuracy of the crystal
is 100ppm, and so the absolute frequency/speed accuracy is 100ppm (0.01%) of the reference, when a preset speed is used. If an analog input is
used the absolute accuracy is further limited by the absolute accuracy and non-linearity of the analog input.
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Parameter descriptions: Open-loop
Figure 5-3 Menu 3 Open-loop logic diagram
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3.01 Frequency slaving demand
Drive modes Open-loop
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA |NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop +1000.0 Hz
Update rate 4ms write

The slave frequency demand is only relevant if the drive is operating in frequency slaving mode, in other modes this parameter reads as 0.0. The
value shown in slaving mode is the fundamental drive output frequency. Frequency slaving mode is used to lock the fundamental frequency produced
by the drive with an external frequency applied to the main drive encoder input. This could be used for example to keep the shafts of two synchronous
machines in lock, by feeding the frequency slaving output from the master drive into the encoder input of the slave drive. Alternatively the two
machines could be operated so that the shafts rotate with an exact ratio, i.e. as though the shafts were connected by gears (see Pr 3.14 and Pr 3.15
on page 47).

The source for frequency slaving mode may be quadrature A/B encoder signals or Frequency and Direction. With the latter care must be taken to
ensure that the D set-up time (10us) is observed or pulses may be lost. The frequency slaving input must be selected as F and D or quadrature to
match the source mode. The input mode is selected by Pr 3.38 which defines the encoder type. The default for source and destination drives is
quadrature A/B mode, unlike previous products which used F and D only.

The drive will not count pulses while it is disabled (this parameter will show 0.0), but will maintain lock once enabled even if the direction of rotation
reverses. In frequency slaving mode the drive current limits are not active, however, the drive peak limit is active and will try and limit the drive current
to the magnitude limit by modifying the output voltage away from the defined V to F (Voltage to Frequency) characteristic. If synchronous machines
are used and the current required exceeds the drive magnitude limit the slave machine will pole slip.

Zero speed threshold
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV |PT | US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop 0.0t0 20.0 Hz
Default Open-loop 1.0
Update rate Background read

If the post ramp reference (Pr 2.01) is at or below the level defined by this parameter in either direction the Zero speed flag (Pr 10.03) is 1, otherwise
the flag is 0.

At speed lower limit
Drive modes Open-loop, Closed-loop vector, Servo
Coding Bit | SP| FI |[DE| Txt VM |DP |[ND | RA|NC|NV | PT |US |RW|BU|PS
1 1 1 1
Range Open-loop 0.0 to 3,000.0 Hz
Default Open-loop 1.0
Update rate Background read
At speed upper limit
Drive modes Open-loop, Closed-loop vector, Servo
Coding Bit | SP| FI |[DE| Txt VM |DP |[ND | RA|NC|NV | PT |US |RW|BU|PS
1 1 1 1
Range Open-loop 0.0 to 3,000.0 Hz
Default Open-loop 1.0
Update rate Background read
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structure

Absolute “at speed” select

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1
Default Open-loop 0
Update rate Background read

"At speed" flag (Pr 10.06) is set if the post-ramp reference (Pr 2.01) is on the boundaries or within the at speed window. Flags Pr 10.07 and Pr 10.05
are set if the reference is above or below the window respectively.
If Pr 3.09 = 0 reference window mode is used and the "at speed" condition is true if
(|Pr1.03| - Pr 3.06) < |Pr 2.01| < (|Pr 1.03| + Pr 3.07)
(If the lower limit is less than zero then zero is used as the lower limit.)
If Pr 3.09 = 1 absolute window mode is used and the "at speed" condition is true if

Pr 3.06 < |Pr 2.01| < Pr 3.07
The speed detector system also includes an overspeed trip in open-loop mode. The level cannot be set by the user, but the drive produces an

overspeed trip if the final frequency (Pr 5.01) exceeds 1.2 x SPEED_FREQ_MAX.

3.13 Enable frequency slaving
Drive modes Open-loop
. Bit | SP| FI |DE|Txt|VM |DP |ND|RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop 0
Update rate 4ms read

Frequency slaving as described in Pr 3.01 is enabled by this parameter. Frequency slaving can be enabled or disabled even when the drive is
enabled. The change from slaving to normal operation will result in the frequency ramping from the slaving frequency to the demanded frequency
using whichever ramp rate that is applicable to normal operation. The change from normal operation to slaving will result in an instantaneous change
to the slaving frequency. Therefore the slaving frequency should be similar to the demanded frequency before the change is made.

3.14 Slaving ratio numerator
3.15 Slaving ratio denominator
Drive modes Open-loop
Coding Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
3 1 1 1
Range Open-loop 0.000 to 1.000
Default Open-loop 1.000
Update rate 4ms read

The slave frequency input can be scaled before it defines the slave frequency demand (Pr 3.01) using Pr 3.14 and Pr 3.15. The numerator and
denominator can be adjusted while the drive is running without causing jumps in angle. However if the change in ratio causes a large change in
frequency the transient current could activate the peak limit or trip the drive. Although Pr 3.15 can be set to zero the drive uses a value of 0.001 if this

parameter is zero.

“ Enable frequency slaving output
Drive modes Open-loop
. Bit |SP| FI [DE|Txt|VM |DP [ ND | RA|NC | NV | PT [ US |[RW|BU | PS
Coding
1 1 1
Default Open-loop 0
Update rate Background read
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3.17 Select x2048 output
Drive modes Open-loop
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV | PT | US|RW|BU|PS
Coding
1 1 1
Default Open-loop 1
Update rate Background read
F and D frequency slaving output
Drive modes Open-loop
. Bit | SP| FI [DE | Txt|VM | DP [ND | RA|NC | NV | PT |US |RW|BU | PS
Coding
1 1 1
Default Open-loop 0
Update rate Background read

The frequency slaving output is in the form of F and D or quadrature A/B signals (Pr 3.18 = 0 gives quadrature, Pr 3.18 = 1 gives F and D). When F
and D is used the output frequency is either 1 or 2048 times the drive fundamental output frequency (selected by Pr 3.17). When quadrature A/B
signals are used, the slaving output frequency is effectively divided by 2 giving either 0.5 or 1024 times the drive fundamental output frequency. When
the drive output frequency changes direction there is always a period of 250us where no pulses are produced. This ensures that with an F and D
output there is a set-up time of 250ps for the direction signal before an edge occurs on the frequency signal. The frequency slaving output operates
up to 1000Hz, above this frequency the outputs could be undefined.

For further Menu 3 Open-loop parameters, refer to Pr 3.27 on page 61.
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Figure 5-4 Menu 3 Closed-loop logic diagram
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3.01 Final speed reference
Drive modes Closed-loop vector, Servo
i Bit |SP| FI [DE|Txt|VM |DP [ND | RA|NC | NV | PT |US |RW|BU | PS
Coding
1 1 1 1 1 1
Range Closed-loop vector, Servo +SPEED_MAX rpm
Update rate 4ms write

This is the final speed demand at the input to the speed regulator formed by the sum of the ramp output and the hard speed reference (if the hard
speed reference is enabled). If the drive is disabled this parameter will show 0.0.

3.02 Speed Feedback
Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA |NC | NV |PT | US|RW|BU|PS
Coding
1 1 1 1 1 1
Range Closed-loop vector, Servo +SPEED_MAX rpm

Update rate

4ms write

The speed feedback can be taken from the drive encoder port or a position feedback module fitted in any slot as selected with Pr 3.26. Parameter
03.02 shows the speed feedback used by the speed controller. The FI attribute is set for this parameter, so display filtering is active when this
parameter is viewed with one of the drive keypads. The value held in the drive (accessible via comms or an option module) does not include this filter,
but is a value that is obtained over a sliding 16ms period. The speed feedback value includes encoder quantisation ripple given by the following

equation:

Ripple in parameter 03.02 = 60 / 16ms / (ELPR x 4)
where ELPR is the equivalent encoder lines per revolution as defined below.

Position feedback device

ELPR

Ab, Ab.Servo

number of lines per revolution

Fd, Fr, Fd.Servo, Fr.Servo

number of lines per revolution / 2

SC.Hiper, SC.EnDat, SC, SC.SSI

number of sine waves per revolution

For example a 4096 line Ab type encoder gives a ripple level of 0.23rpm.

The 16ms sliding window is not normally applied to the speed feedback used by the speed controller, but a filter may be applied as defined by Pr 3.42.
The encoder ripple seen by the speed controller is given by:

Encoder speed ripple = 60 / Filter time / (ELPR x 4)
It is not advisable to use the speed feedback filter unless it is specifically required for high inertia applications with high controller gains because the
filter has a non-linear transfer function. It is preferable to use the current demand filters (see Pr 4.12 or 4.23) as these are linear first order filters that
provide filtering on noise generated from both the speed reference and the speed feedback. It should be noted that any filtering included within the
speed controller feedback loop, either on the speed feedback or the current demand, introduces a delay and limits the maximum bandwidth of the
controller for stable operation. If Pr 3.42 is set to zero (no filter) the ripple seen by the speed controller is given by:

Encoder speed ripple = 60 / 250us / (ELPR x 4)
The speed ripple can be quite high, for example with a 4096 line encoder the speed ripple is 14.6rpm, but this does not define the resolution of the
speed feedback which is normally much better and depends on the length of the measuring period used to obtain the feedback. This is shown in the
improved resolution of the value accessible in Pr 3.02 which is measured over 16ms, i.e. a resolution of 0.23rpm with a 4096 line encoder. The speed
controller itself accumulates all pulses from the encoder, and so the speed controller resolution is not limited by the feedback, but by the resolution of

the speed reference. If a SINCOS encoder is used the encoder speed ripple is reduced by a factor of 2 (2- INTERPOLATION BITS) £ example with the
nominal 10 bits of interpolation information, the speed ripple is reduced by a factor of 256. This shows how a SINCOS encoder can reduce noise
caused by encoder quantisation without any filtering in the speed feedback or the current demand, so that high gains may be used to give high
dynamic performance and a very stiff system.

3.03 Speed error
Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt|VM |DP |ND | RA |NC|NV |PT|US|RW|BU|PS
Coding
1 1 1 1 1 1
Range Closed-loop vector, Servo +SPEED_MAX rpm

Update rate 4ms write

The speed error is the difference between the final speed demand and the speed feedback in rpm. This does not include the effect of the D term in the
speed controller feedback branch.
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Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1 1 1 1
Range Closed-loop vector, Servo +TORQUE_PROD_CURRENT_MAX %
Update rate 4ms write

The output of the speed regulator is a torque demand given as a percentage of rated motor torque. This is then modified to account for changes in
motor flux if field weakening is active, and then used as the torque producing current reference.

3.05 Zero speed threshold
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0 to 200 rpm
Default Closed-loop vector, Servo 5
Update rate Background read

If the speed feedback (Pr 3.02) is at or below the level defined by this parameter in either direction the Zero speed flag (Pr 10.03) is 1, otherwise the
flag is 0.

At speed lower limit
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt|VM |DP |ND|RA|NC|NV | PT|US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0 to 40,000 rpm
Default Closed-loop vector, Servo 5
Update rate Background read
At speed upper limit
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt|VM |DP |ND | RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0 to 40,000 rpm
Default Closed-loop vector, Servo 5
Update rate Background read

"At speed" flag (Pr 10.06) is set if the speed feedback (Pr 3.02) is on the boundaries or within the at speed window. Flags Pr 10.07 and Pr 10.05 are
set if the reference is above or below the window respectively.

If Pr 3.09 = 0 reference window mode is used and the "at speed" condition is true if
(IPr1.03| - Pr 3.06) < |Pr 3.02| < (|Pr 1.03| + Pr 3.07)

(If the lower limit is less than zero then zero is used as the lower limit.)

If Pr 3.09 = 1 absolute window mode is used and the "at speed" condition is true if
Pr 3.06 < |Pr 3.02| < Pr 3.07
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3.08 Overspeed threshold
Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA |NC | NV |PT | US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0 to 40,0000 rpm
Default Closed-loop vector, Servo 0
Update rate Background read

If the speed feedback (Pr 3.02) exceeds this level in either direction an overspeed trip is produced. If this parameter is set to zero the overspeed
threshold is automatically set to 1.2 x SPEED_FREQ_MAX.

In servo mode the motor speed and the motor voltage can be monitored to detect that the motor is accelerating in an uncontrolled way because the
motor phasing angle has not been set up correctly in Pr 3.25 (Pr 21.20 if motor map 2 is selected). If the overspeed threshold is set to zero phasing
angle error monitoring is enabled. If the overspeed threshold is set to any other value this feature is disabled.

Absolute “at speed” detect

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA |NC | NV |PT |US|RW|BU|PS
Coding
1 1 1
Default Closed-loop vector, Servo 0
Update rate Background read

See Pr 3.06 and Pr 3.07 on page 53.

3.10 Speed controller proportional gain (Kp1)

3.13 Speed controller proportional gain (Kp2)
Drive modes Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding
4 1 1 1

Range Closed-loop vector, Servo 0.0000 to 6.5335 (1/ rad 5‘1)
Default Closed-loop vector, Servo 0.0100
Second motor Closed-loop vector, Servo Pr21.17
parameter
Update rate Background read

3.1 Speed controller integral gain (Ki1)

3.14 Speed controller integral gain (Ki2)
Drive modes Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|PS
Coding
2 1 1 1

Range Closed-loop vector, Servo 0.00 to 653.35 s/rad s
Default Closed-loop vector, Servo 1.00
Second motor Closed-loop vector, Servo Pr21.18
parameter
Update rate Background read
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3.12 Speed controller differential feedback gain (Kd1)

3.15 Speed controller differential feedback gain (Kd2)

Drive modes Closed-loop vector, Servo

. Bit | SP| FI |DE|Txt [VM | DP |ND | RA [NC|NV | PT |US|RW|BU|PS
Coding
5 1 1 1
Range Closed-loop vector, Servo 0.00000 to 0.65335 s™'/rad s
Default Closed-loop vector, Servo 0.00000
Second motor Closed-loop vector, Servo Pr21.19
parameter

Update rate Background read

3.16 Speed controller gain select
Drive modes Closed-loop vector, Servo
. Bit |SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|/|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0
Update rate 4ms read

The following diagram shows a generalised representation of the speed controller. The controller includes proportional (Kp) and integral (Ki) feed-
forward terms, and a differential (Kd) feedback term. The drive holds two sets of these gains and either set may be selected for use by the speed
controller with Pr 3.16. If Pr 3.16 = 0, gains Kp1, Ki1 and Kd1 are used, if Pr 3.16 = 1, gains Kp2, Ki2 and Kd2 are used. Pr 3.16 may be changed
when the drive is enabled or disabled.

Speed Torque
reference + refeience
(wr) + (Te®)

Speed
feedback
(wr)

Proportional gain (Kp)

If Kp has a value and Ki is set to zero the controller will only have a proportional term, and there must be a speed error to produce a torque reference.
Therefore as the motor load increases there will be a difference between the reference and actual speeds. This effect, called regulation, depends on
the level of the proportional gain, the higher the gain the smaller the speed error for a given load. If the proportional gain is too high either the acoustic
noise produced by speed feedback quantisation (using digital encoders, resolvers, etc.) becomes unacceptable, or the closed-loop stability limit is
reached (using SINCOS encoders).

Integral gain (Ki)

The integral gain is provided to prevent speed regulation. The error is accumulated over a period of time and used to produce the necessary torque
demand without any speed error. Increasing the integral gain reduces the time taken for the speed to reach the correct level and increases the
stiffness of the system, i.e. it reduces the positional displacement produced by applying a load torque to the motor. Unfortunately increasing the
integral gain also reduces the system damping giving overshoot after a transient. For a given integral gain the damping can be improved by
increasing the proportional gain. A compromise must be reached where the system response, stiffness and damping are all adequate for the
application. The integral term is implemented in the form of >(Ki x error), and so the integral gain can be changed when the controller is active without
causing large torque demand transients.

Differential gain (Kd)

The differential gain is provided in the feedback of the speed controller to give additional damping. The differential term is implemented in a way that
does not introduce excessive noise normally associated with this type of function. Increasing the differential term reduces the overshoot produced by
under-damping, however, for most applications the proportional and integral gains alone are sufficient. It should be noted that the differential term is
limited internally so that it is ineffective if speed in rpm x Kd x Ki is greater than 170.
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To analyse the performance of the speed controller it may be represented as an s-domain model as shown below.

w(s)
rads”

Kc |—>| Kt |->| L(s) l—o—»

Speed controller

Rt s ikt

Where:

Kc is the conversion between the speed controller output and torque producing current. A value of unity at the input to this block gives a torque
producing current equivalent to the rated current of the drive. The drive automatically compensates the torque producing current for flux variations in
field weakening, and so Kc can be assumed to have a constant value. Kc is equal to the rated drive current (see Menu 4 for value of Rated drive
current for each drive size).

Kt is the torque constant of the motor (i.e. torque in Nm per amp of torque producing current). This value is normally available for a servo motor from
the manufacturer, however for induction motors the value must be calculated from

Kt = Motor rated torque / Motor rated torque producing current
= Motor rated torque / v(Motor rated current? - No load currentz)
L(s) is the transfer function of the load.
The s-domain system above may be used to determine the performance of systems with a relatively low bandwidth. However, the real drive system

also includes non-ideal delays due to the torque controller response, and speed measurement and control delays. These delays, which can be
approximated with a simple unity gain transport delay (Tdelay) as shown below, should be taken into account for more accurate results.

w(s) + :
Kp+Ki/s

Toetay

The table below shows the delays that should be used with different switching frequencies assuming that the current controllers have been set up
correctly.

Switching Sample period for Speed controller Current/torque Total delay (us)
frequency (kHz) speed feedback (us) delay (us) controller delay (ps)
3 125 167 1160 1452
4 125 125 875 1125
6 125 83 581 789
8 125 125 625 875
12 125 83 415 623
16 125 125 625 875

The speed controller gains used in previous Unidrive products were in internal drive units. Conversion between the previous internal units and the Sl
units used in this product are given in the table below.

Gain Conversion from previous internal units to new Sl units
Kp Kp_old /17103
Ki Ki_old / 94.41
Kd Kd_old / 46376
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Speed controller set-up method

Drive modes Closed-loop vector, Servo

. Bit |SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0Oto3
Default Closed-loop vector, Servo 0

Update rate Background (1s) read

The user may enter the required speed controller gains into Pr 3.10 to Pr 3.15. However, if the load is predominantly a constant inertia and constant
torque, the drive can calculate the required Kp and Ki gains, provided a value of motor plus load inertia (Pr 3.18) and the motor torque per amp for
Servo mode (Pr 5.32) are set-up correctly. The gain values are calculated to give a required compliance angle or bandwidth. The calculated values for
Kp and Ki are written to Pr 3.10 and Pr 3.11 once per second when one of these set-up methods is selected (i.e. Pr 3.17 = 1 or 2). The values are
calculated from a linear model assuming a pure inertia load, not including the speed and current controller delays. The Kd gain is not affected. If

Pr 3.17 is set to 3 automatic gain set up is not active, but Kp is boosted by a factor of 16.

0: user set-up
With the default value the user should enter the required speed controller gains.
1: Bandwidth set-up

If bandwidth based set-up is required the following parameters must be set correctly: Pr 3.20 = required bandwidth, Pr 3.21 = required damping factor,
Pr 3.18 = motor + load inertia (it is possible to measure the load inertia as part of the auto-tuning process, see Pr 5.12 on page 109), Pr 5.32 = motor
torque per amp.

Ki=J/ (Kc x Kt) x (2rtx Bandwidth / wa)2 = Pr 3.18 / (Rated drive current x Pr 5.32) x (2rtx Pr 3.20 / wa)2
Where: Kbw = V[ (282 + 1) +V((282 + 1)2 + 1) ]
Kp=2&V[(KixJ)/(KcxKt)]=2E&V[(Pr3.11 x Pr 3.18) / (Rated drive current x Pr 5.32)]

2: Compliance angle set-up

If compliance angle based set-up is required the following parameters must be set correctly: Pr 3.19 = required compliance angle, Pr 3.21 = required
damping factor, Pr 3.18 = motor + load inertia (it is possible to measure the load inertia as part of the auto-tuning process, see Pr 5.12 on page 109),
Pr 5.24 = motor torque per amp.

Ki =1/ Compliance angle (rad 3'1)

Kp=2&V[(KixJ)/(KcxKt)]=2E&V[Pr3.11 x Pr3.18) / (Rated drive current x Pr 5.32)]
3: Kp gain times 16
If this parameter is set to 3 the Kp gain (from whichever source) is multiplied by 16. This is intended to boost the range of Kp for applications with very
high inertia. It should be noted that if high values of Kp are used it is likely that the speed controller output will need to be filtered (see Pr 4.12) or the
speed feedback will need to be filtered (see Pr 3.42). If the feedback is not filtered it is possible the output of the speed controller will be a square
wave that changes between the current limits causing the integral term saturation system to malfunction.

Motor and load inertia

Drive modes Closed-loop vector, Servo

. Bit |SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|/|PS
Coding
5 1 1
Range Closed-loop vector, Servo 0.00010 to 90.00000 kg m?2
Default Closed-loop vector, Servo 0.00000

Update rate Background (1s) read

The motor and load inertia represents the total inertia driven by the motor. This is used to set the speed controller gains (see Pr 3.13 on page 54) and
to provide torque feed-forwards during acceleration when required. (see Pr 4.11 on page 92) (It is possible to measure the inertia as part of the auto-
tune process, see Pr 5.12 on page 109.

Compliance angle

Drive modes Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Range Closed-loop vector, Servo 0.0t0359.9°
Default Closed-loop vector, Servo 4.0

Update rate Background (1s) read

The compliance angle is the required angular displacement when the drive delivers a torque producing current equivalent to the motor rated current
(Pr 5.07) with no field weakening. This parameter is used to define the compliance angle used for setting up the speed loop gain parameters
automatically when Pr 3.17 = 2.
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3.20 Bandwidth
Drive modes Closed-loop vector, Servo
., Bit | SP| FI |DE|Txt{VM |DP |ND|RA|[NC|NV |PT |US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0to 255 Hz
Default Closed-loop vector, Servo 10 Hz

Update rate Background (1s) read

The bandwidth is defined as the theoretical 3dB point on the closed-loop gain characteristic of the speed controller as a second order system. At this
point the phase shift is approximately 60°. This parameter is used to define the bandwidth used for setting up the speed loop gain parameters

automatically when Pr 3.17 = 1.

Damping factor

Drive modes Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Range Closed-loop vector, Servo 0.0t0 10.0
Default Closed-loop vector, Servo 1.0

Update rate Background (1s) read

This is the damping factor related to the response of the system to a torque transient, and so if the damping factor is unity the response to a load
torque transient is critically damped. The step response of the speed controller gives approximately 10% overshoot with unity damping factor.
This parameter is used to define the damping factor used for setting up the speed loop gain parameters automatically when Pr 3.17 =1 or 2

Hard speed reference
Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt{VM |DP |ND|RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1 1 1
Range Closed-loop vector, Servo +SPEED_FREQ_MAX rpm
Default Closed-loop vector, Servo 0.0
Update rate 4ms read
Hard speed reference selector
Drive modes Closed-loop vector, Servo
] Bit | SP| FI |DE|Txt [VM |DP |ND | RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Default Closed-loop vector, Servo 1
Update rate 4ms read

The hard speed reference is a reference value which does not pass through the ramp system (Menu 2). It is added to the normal post ramp speed
reference. Its value may be written from the keypad, via serial comms, from an analog input or from an encoder input. This parameter can also be
used by the position controller (Menu 13) as the speed reference input. The hard speed reference is selected when Pr 3.23 = 1.

3.24 Closed-loop vector mode

Drive modes Closed-loop vector

. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector Oto3
Default Closed-loop vector 0

Update rate Background read

0: Closed-loop vector mode with position feedback
The drive uses the closed-loop vector algorithm

with the selected position feedback.

1: Closed-loop vector mode without position feedback

The drive uses the closed-loop vector algorithm

and derives the position feedback internally.

2: Closed-loop vector mode with no maximum speed limit
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3: Closed-loop vector mode without position feedback with no maximum speed limit

Menu 3
Closed-loop

In some applications using closed-loop vector control the maximum speed of the system is above the speed at which the encoder feedback

frequency is too high to be used by the drive. For these type of applications Pr 3.24 should be set to 2 for low speed operation and 3 for high
speed operation. It should be noted that the drive no longer checks that the maximum encoder frequency cannot be exceeded in closed-loop
vector control, and so the user must ensure that Pr 3.24 is set to 3 before the encoder frequency limit is reached.
If the drive encoder lines per rev (Pr 3.34) is set to a value that is not a power of 2 and the drive encoder type (Pr 3.38) is used to select any type
of SINCOS encoder this parameter is forced to zero. This is because the extra processing time required to support the feedback device would not
allow enough time for the closed- loop vector algorithm without position feedback to be executed. It should be noted that if the algorithm without
position feedback is active that the sample rate for 6 and 12kHz operation is reduced from 12kHz to 6kHz (see Pr 5.37).

Encoder phase angle

Drive modes Servo
. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|/|PS
Coding
1 1 1 1 1
Range Servo 0.0 to 359.9 ° electrical

Second motor
parameter

Servo

Pr21.20

Update rate

Background read

The phase angle between the rotor flux in a servo motor and the encoder position is required for the motor to operated correctly. If the phase angle is
known it can be set in this parameter by the user. Alternatively the drive can automatically measure the phase angle by performing a phasing test (see
Pr 5.12 on page 109). When the test is complete the new value is written to this parameter. The encoder phase angle can be modified at any time and
becomes effective immediately. This parameter has a factory default value of 0.0, but is not affected when defaults are loaded by the user.

The alignment required for zero encoder phase angle (i.e. Pr 3.25 = 0.0) is given below for different feedback devices. Forward rotation of the motor
is produced when Vu leads Vv leads Vw. Although it is not essential, forward rotation of a motor is normally defined as clockwise when looking at the
motor shaft end. When the motor is rotating forwards the motor speed is shown as positive and the position increases.

Encoder with commutation signals (Ab.Servo, Fd.Servo, Fr.Servo)

The alignment required between the no-load motor voltages and the commutation signals for Pr 3.25 = 0 is shown in the following diagram below:

7

Vu Vv Vw
No load phase
- voltages
T — —
Vuv Vvw /%
No load line
voltages

XL

180° 240° 3000 ©O°
32768 43691 54613 O

60° 120° 180° Encoder angle
10923 21845 32768

U Encoder commutation

signals (high = U > U)

\

W

Encoder alignment for zero encoder phase angle

Unidrive SP Advanced User Guide
Issue Number: 7

www.controltechniques.com



Menu 3 Parameter | Keypad and | Parameter Parameter  LXVERILT R ETETL Y Serialcomms| Electronic Feature look-
! - N Macros Performance
Closed-loop structure display x.00 description format descriptions protocol nameplate up table

The encoder can be aligned statically by connecting the motor to a DC power supply as shown:

+

The motor will move to one of a number of positions defined by the number of motor pole pairs (i.e. 3 positions for a six pole motor, etc.). The encoder
should be adjusted so that the U commutation signal is high, W is low and V is toggling in one of these positions.

Any other feedback device

The alignment required between the no-load motor voltages and the commutation signals for Pr 3.25 = 0 is shown in the diagram below for a 2 or 4
pole motor. For higher numbers of poles 0o should still be aligned as shown, but one electrical cycle shown corresponds to 3600 / (Number of poles /
2). The encoder can be aligned statically by connecting the motor to a DC power supply as already shown. The motor will move to one of a number of
positions defined by the number of motor pole pairs (i.e. 3 positions for a six pole motor, etc.). The encoder should be adjusted so that the position
displayed by the drive is n x 65536 / (Number of poles / 2), where n =0, 1, ... (Number of poles / 2)

3.26 Speed feedback selector

Drive modes Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|PS

Coding
1 1 1 1

Range Closed-loop vector, Servo Oto3
Default Closed-loop vector, Servo 0
Second motor Closed-loop vector, Servo Pr21.21
parameter
Update rate Background read (Only has any effect when the drive is disabled)

0, drv: Drive encoder

The position feedback from the encoder connected to the drive itself is used to derive the speed feedback for the speed controller and to calculate
the motor rotor flux position.

1, Slot1: Solutions Module in slot 1
The position feedback from the Solutions Module in Solutions Module slot 1 is used to derive the speed feedback for the speed controller and to
calculate the motor rotor flux position. If a position feedback category Solutions Module is not fitted in slot 1 the drive produces an EnC9 trip.

2, Slot2: Solutions Module in slot 2

3, Slot3: Solutions Module in slot 3
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Parameters common to open-loop and closed-loop modes

3.27 Drive encoder speed feedback
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI | DE|Txt [VM |DP |ND | RA [NC|NV | PT |US|RW|BU |PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +40,000.0 rpm
Update rate 4ms write

Provided the set-up parameters for the drive encoder are correct this parameter shows the encoder speed in rpm.

Drive encoder revolution counter

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|/|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 65,535 revolutions
Update rate 4ms write

Drive encoder position

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt [VM |DP |ND | RA [NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo | 0 to 65,535 (1/2"ths of a revolution)
Update rate 4ms write
3.30 Drive encoder fine position
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt [VM |DP |ND | RA [NC|NV | PT |US|RW|BU |PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 65,535 (1/2%2ths of a revolution)
Update rate 4ms write

These parameters effectively give the encoder position with a resolution of 1/2%2ths of a revolution as a 48 bit number as shown below.

47 32 31 16 15 0
Revolutions Position Fine position

Provided the encoder set-up parameters are correct, the position is always converted to units of 1/2%2ths of a revolution, but some parts of the value
may not be relevant depending on the resolution of the feedback device. For example a 1024 line digital encoder produces 4096 counts per
revolution, and so the position is represented by the bits in the shaded area only.

47 32 3 20 19 16 15 0
Revolutions Position | Fine position |

When the encoder rotates by more than one revolution, the revolutions in Pr 3.28 increment or decrement in the form of a sixteen bit roll-over counter.
If an absolute position feedback device (except an encoder with commutation signals) is used the position is initialised at power-up with the absolute
position. If a multi-turn absolute encoder is used the revolution counter is also initialised with the absolute revolutions at power-up.

If a linear encoder is used the turns information is used to represent movement by the number of poles defined by Pr 5.11 (or 21.11 for motor map 2).
Therefore if the number of poles is set to two, one revolution is the movement by one pole pitch.

Drive encoder marker position reset disable

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI | DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Update rate Background read
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3.32 Drive encoder marker flag

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Update rate 250us write

An incremental digital encoder may have a marker channel. When this channel becomes active it may be used to reset the encoder position and set
the marker flag (Pr 3.31 = 0), or just to set the marker flag (Pr 3.31 = 1). When the position is reset by the marker, Pr 3.29 and Pr 3.30 are reset to
zero. The marker flag is set each time the marker input becomes active, but it is not reset by the drive, and so this flag must be cleared by the user.
The marker function only operates when Ab, Fd, Fr, Ab.Servo, Fd.Servo, Fr.Servo type encoders are selected with Pr 3.38.

3.33 Drive encoder turns bits / Linear encoder comms to sine wave ratio
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE| Txt{VM |DP |ND |RA|[NC | NV |PT |US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 255
Default Open-loop, Closed-loop vector, Servo 16
Update rate Background read (Only has any effect when the drive is disabled)

This parameter has a different function depending on the type of encoder selected with Pr 3.38 and Pr 3.39.

Ab, Fd, Fr, Ab.Servo, Fd.Servo, Fr.Servo, SC

It is sometimes desirable to mask off the most significant bits of the revolution counter with these types of encoders. This does not have to be done for
the drive to function correctly. If Pr 3.33 is zero the revolution counter (Pr 3.28) is held at zero. If Pr 3.33 has any other value it defines the maximum
number of the revolution counter before it is reset to zero. For example, if Pr 3.33 = 5, then Pr 3.28 counts up to 31 before being reset. If Pr 3.33 is
greater than 16, the number of turns bits is 16 and the Pr 3.28 counts up to 65535 before being reset.

SC.Hiper, SC.EnDat, SC.SSI and 03.39 =1 or 2 (Rotary encoder)

Pr 3.33 must contain the number of bits in the comms message used to give the multi-turn information. For a single turn comms encoder, Pr 3.33
must be set to zero. As well as setting the number of comms turns bits this parameter also sets up a mask on the turns displayed in Pr 3.28 as
described above. With SC.Hiper or SC.EnDat encoders it is possible for this parameter to be obtained automatically from the encoder (see Pr 3.41).
If Pr 3.33 is greater than 16 the number of turns bits is 16.

SC.Hiper, SC.EnDat, SC.SSI and 03.39 = 0 (Linear encoder)

When a linear encoder is selected no mask is placed on the turns information displayed in Pr 3.28, and so this parameter always displays the turns
information as a full 16 bit value with a maximum of 65535. Linear SINCOS encoders with comms are normally specified with a length for each sine
wave period and the length for the least significant bit of the position in the comms message. Pr 3.33 should be set up with the ratio between these
two lengths so that the drive can determine the drive encoder position during initialisation. The Linear encoder comms to sine wave ratio is defined as
follows:

Length for a sine wave period

Linear encoder comms to sine wave ratio = Length of the LS bit of the position in the comms message

With SC.Hiper or SC.EnDat encoders it is possible for this parameter to be obtained automatically from the encoder (see Pr 3.41).

EnDat, SSI

Pr 3.33 must contain the number of bits in the comms message used to give the multi-turn information. For a single turn comms encoder, Pr 3.33
must be set to zero. As well as setting the number of comms turns bits this parameter also sets up a mask on the turns displayed in Pr 3.28 as
described above. It is possible for this parameter to be obtained automatically from the encoder (see Pr 3.41). If Pr 3.33 is greater than 16 the number
of turns bit is 16.

Drive encoder lines per revolution

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1

Range Open-loop, Closed-loop vector, Servo 2 t0 50,000

Open-loop, Closed-loop vector 1,024
Default Servo 4,096
Update rate Background read (Only has any effect when the drive is disabled)

Support for non power of 2 encoders was added as follows :

From software version 1.06.00 onwards - SC and SC.Endat type encoders
From software version 01.06.01 onwards - SC.Hiper, SC.SSI, Ab.servo, Fr.servo and Fd.servo type encoders.

For example - a Unidrive SP with software prior to 1.06.01 in servo mode does not store the phase offset if used with a 2000PPR quadrature encoder
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When Ab, Fd, Fr, AbServo, Fd.Servo, Fr.Servo, SC, SC.Hiper, SC.EnDat or SC.SSI encoder are used the equivalent number of encoder lines per
revolution must be set-up correctly in Pr 3.34 to give the correct speed and position feedback. This is particularly important if the encoder is selected
for speed feedback with Pr 3.26. The equivalent number of encoder lines per revolution (ELPR) is defined as follows.

Position feedback device ELPR
Ab, Ab.Servo number of lines per revolution
Fd, Fr, Fd.Servo, Fr.Servo number of lines per revolution / 2
SC.Hiper, SC.EnDat, SC, SC.SSI | number of sine wave periods per revolution

For any type of linear encoder one revolution is the motor pole pitch multiplied by the number of poles set up in Pr 5.11 or Pr 21.11.

Ab.Servo, Fd.Servo, Fr.Servo
The incremental (A/B) signal frequency should not exceed 500kHz.

SC.Hiper, SC.EnDat, SC, SC.SSI

The sine wave signal frequency can be up to 500kHz, but the resolution is reduced at higher frequencies. The table below shows the number of bits
of interpolated information at different frequencies and with different voltage levels at the drive encoder port. The total resolution in bits per revolution
is the ELPR plus the number of bits of interpolated information. Although it is possible to obtain 11 bits of interpolation information, the nominal design
value is 10 bits.

Volt/Freq 1kHz 5kHz 50kHz 100kHz 200kHz 500kHz
1.2 11 11 10 10 9 8
1.0 11 11 10 9 9 7
0.8 10 10 10 9 8 7
0.6 10 10 9 9 8 7
0.4 9 9 9 8 7 6

If the position feedback device is a rotary SINCOS encoder with comms the position supplied via comms gives a number of counts per revolution that
is a power of two and the resolution is defined by the single turns comms bit (Pr 3.35). It is assumed therefore that the number of periods per
revolution is also a power of two, and so if a SC.Hiper, SC.EnDat or SC.SSI type devices is selected and Pr 3.39 is 1 or 2 to select a rotary encoder =
1 or 2, Pr3.34 is forced to be a power of two between 2 and 32768.

When Pr 3.34 is adjusted an Enc7 trip is produced, because the encoder requires re-initialisation. If this parameter is set to a value that is not a power
of two and the encoder is set up as a linear encoder (Pr 3.39 = 0) the sample rate for the current controllers is reduced to 6kHz for 6 or 12kHz
switching frequency. All other switching frequencies are unaffected. See Pr 5.37 on page 121.

If the position feedback device is SC.Hiper or SC.EnDat it is possible for the drive to set up this parameter automatically from information obtained
from the encoder (see Pr 3.41 on page 69).

EnDat, SSI
Where encoder comms alone is used as position feedback, the equivalent lines per revolution (Pr 3.34) is not used in setting up the encoder interface.
It is possible for the drive to set up this parameter automatically from information obtained from an EnDat encoder (see Pr 3.41 on page 69).

Linear motors
The value entered in this parameter for a linear motor should be calculated as follows:

Motor pole pitch

Pr 3.34 PPR setting = (Encoder pitch x 4)

If this value is not an integer then an SM-Universal Encoder Plus is required.

3.35 Drive encoder single turn comms bits / Linear encoder comms bits
Drive modes Open-loop, Closed-loop vector, Servo
. Bit |[SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 32 bits
Default Open-loop, Closed-loop vector, Servo 0
Update rate Background read (Only has any effect when the drive is disabled)

Ab, Fd, Fr, Ab.Servo, Fd.Servo, Fr.Servo, SC

Pr 3.35 has no effect.

SC.Hiper, SC.EnDat, SC.SSI and 03.39 = 1 or 2 (Rotary encoder)

Pr 3.35 must be set to the number of comms bits used to represent one revolution of the encoder. The single turn comms resolution may be higher
than the resolution of the sine waves per revolution.

SC.Hiper, SC.EnDat, SC.SSI and 03.39 = 0 (Linear encoder)

Pr 3.35 must be set up to the total number of bits representing the whole encoder position in the comms message. This parameter is not used with
linear SC.Hiper encoders as the number of bits used to represent the whole position is always 32.

EnDat, SSI

Pr 3.35 must be set to the number of bits used to represent one revolution of the encoder.

Although Pr 3.35 can be set to any value from 0 to 32, if the value is less than 1, the resolution is 1 bit. Some SSI encoders (SC.SSI or SSI) include a
power supply monitor alarm using the least significant bit of the position. It is possible for the drive to monitor this bit and produce an Encé trip if the
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power supply is too low (see Pr 3.40). If the encoder gives this information the comms resolution should be set up to include this bit whether it is being
monitored by the drive or not.

It is possible for the drive to set up this parameter automatically from information obtained from the encoder via Hiperface or EnDat interfaces (see
Pr 3.41).

3.36 Drive encoder supply voltage
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI | DE|Txt [VM | DP |ND | RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo Oto2
Default Open-loop, Closed-loop vector, Servo 0

Update rate Background read

Drive encoder comms baud rate

Drive modes Open-loop, Closed-loop vector, Servo

] Bit | SP| FI |DE|Txt [VM |DP |ND | RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo Oto7
Default Open-loop, Closed-loop vector, Servo 2
Update rate Background read (Only has any effect when the drive is disabled)

This parameter defines the baud rate for the encoder comms when using SSI or EnDat encoders. However, a fixed baud rate of 9600 baud is used
with HIPERFACE encoders and this parameter has no effect.

Parameter value Parameter string Baud rate

0 100 100k
1 200 200k
2 300 300k
3 400 400k
4 500 500k
5 1000 1™

6 1500 1.5M
7 2000 2M

Any baud rate can be used when encoder comms is used with a SINCOS encoder to obtain the absolute position during initialisation. When encoder
comms is used alone(EnDat or SSI selected with Pr 3.38) the time taken to obtain the comms position must be 160us or less, otherwise the drive
initiates an Enc4 trip.

There is a delay obtaining the position from an encoder using comms alone. The length of this delay affects the sample rate and timing of the position
used by the drive for control and the position passed to Solutions Modules. If for an EnDat encoder the position within one turn can be obtained in
30ps and the whole comms message including CRC can be obtained in 60ps then fast sampling is used, otherwise slow sampling is used as shown
below. If for an SSI encoder the whole position can be obtained in 30us fast sampling is used. In each case the position is sampled within the encoder
at the start of the comms message from the drive.

Start of comms messages and encoder position sampling point
'
A\ A\ A\
Fast 4 t [ 20y
Sampling [« - <
v
Slow N 190u >
Sampling
< 2504 P>
Datum Datum
Point Point

In the example the current/torque sampling rate is 4kHz, but this will change if a different switching frequency is selected. If fast sampling is used the
control position used to define the drive reference frame is obtained every current/torque control sample and the position passed to Solutions
Modules is obtained 20us before the datum point where other types of encoders are sampled. If slow sampling is used both the control position and
the position passed to Solutions Modules is obtained 150us before the datum. When fast sampling is used the delay introduced into the control
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system by the encoder is less, and so a higher control system bandwidth will be possible. So that the position values from the encoder can be used in
a position control system compensation is provided for the delay in obtaining the position before it is made available to Solutions Modules or in the
drive position parameters so that it appears to have been sampled at the datum. This compensation is based on the delay (i.e. 20us or 150us) and
the change of position over the previous sample.

EnDat comms

The following equations are used by the drive to determine the time taken to obtain the position information from an EnDat encoder. These are based
on t., < 5us, where t, is the time from the first clock edge of the position command message from the drive to the first clock edge when the encoder
responds as defined in the EnDat specification. This limit of 5us may exclude a small number of EnDat encoders from being used by the drive as a
comms only feedback device. It is also assumed that tp < 1.25us where tp is the data delay from the encoder as defined by the EnDat specification for
105m of cable. Although with higher clock rates shorter cables must be used, and tp will be less than 1.25us, the calculation performed by the drive
always assumes tp=1.25ps. It should be noted that all values are rounded up to the nearest microsecond.

Command message time = t;ommang = 10T or tg whichever is the longest
Where: T = 1/Baud Rate, t., = 5us

Time for single turn position = t;ommang * to + (2 + Single turn resolution) x T
= tcommand * tp * (2 + Pr3.35)x T

Where: tp = 1.25pus

Time for whole message including CRC = Time for single turn position + (Number of turns bits + 5) x T
= Time for single turn position + (Pr3.33 +5) x T

For example an encoder with 12 turns bits, 13 bit single turn resolution and a baud rate of 2M would give the following times:

Time for single turn position = 14pus (13.75us rounded up)

Time for the whole message including CRC = 23us (22.25us rounded up)
A recovery time (tm) is specified for EnDat encoders, that is the time required between the end of one data transfer and the beginning of the next one.
If this time is not allowed between messages that transfer the position from the encoder, the encoder operates in continuous mode and the data from
the encoder will be incorrect and cause CRC errors. tm is nominally 20us, but may vary from 10pus to 30us (EnDat 2.1 specification). If tm is greater
than 23us and 6 or 12kHz switching is used, which have a fast sample rate of 83us, it is possible for the time allowed for tm to be too short. Therefore
if 6 or 12kHz switching are used the total message transfer time should not exceed 53us unless tm can be guaranteed to be less than 30us by a
suitable margin.

SSIl comms
The whole position must be obtained from an SSI encoder before it can be used by the drive, therefore the time for the single turn position and the
time for the whole message are the same.

Time to obtain the position= (Number of turns bits + Single turn resolution + 1) x T

=tp+(Pr3.33+Pr335+1)xT

For example an encoder with 12 turns bits, 13 bit single turn resolution and a baud rate of 1M would give the following time:
Time to obtain the position data = 28us (27.25us rounded up)
The drive does not include the recovery time of the encoder in these calculations, therefore the user must ensure that there is sufficient time after the

data transfer before the next transfer begins. If the encoder does not recover in time its output will be low just before the new transfer beings and will
cause an Enc5 trip.

3.38 Drive encoder type

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE|Txt [VM | DP |ND | RA |[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo OtoM
Default Open-loop, Closed-loop vector 0
Servo 3

Update rate Background read (Only has any effect when the drive is disabled)

The following encoders can be connected to the drive encoder port.

0, Ab: Quadrature incremental encoder, with or without marker pulse

1, Fd: Incremental encoder with frequency and direction outputs, with or without marker pulse
2, Fr: Incremental encoder with forward and reverse outputs, with or without marker pulse

This type of encoder can be used for motor control in closed-loop vector mode or servo mode. In servo mode a phasing test must be performed after
every drive power-up or encoder trip.

3, Ab.Servo: Quadrature incremental encoder with commutation outputs, with or without marker pulse
4, Fd.Servo: Incremental encoder with frequency, direction and commutation outputs, with or without marker pulse
5, Fr.Servo: Incremental encoder with forward, reverse and commutation outputs, with or without marker pulse

This type of encoder is normally only used in servo mode. If it is used in closed-loop vector mode the UVW signals are ignored. The UVW
commutation signals are used to define the motor position during the first 120deg electrical rotation after the drive is powered-up or the encoder
is initialised
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6, SC: SinCos: Encoder with no serial communications

This type of encoder can be used for motor control in closed-loop vector mode or servo mode. In servo mode a phasing test must be performed
after every drive power-up or encoder trip.

7, SC.Hiper: Absolute SinCos encoder using Stegmann 485 comms protocol (HiperFace).

This type of encoder gives absolute position and can be used for motor control in closed-loop vector or servo modes. The drive can check the
position from the sine and cosine waveforms against the internal encoder position using serial communications and if an error occurs the drive
initiates a trip. An applications or fieldbus option module can communicate with the encoder via parameters that are not visible from the keypad or
drive 485 comms.

8, EnDAt: Absolute EnDat only encoder

This type of encoder gives absolute position and can be used for motor control in closed-loop vector or servo modes. Additional communications
with the encoder from an applications or fieldbus module is not possible
9, SC.Endat: Absolute SinCos encoder using EnDat comms protocol

This type of encoder gives absolute position and can be used for motor control in closed-loop vector or servo modes. The drive can check the
position from the sine and cosine waveforms against the internal encoder position using serial communications and if an error occurs the drive
initiates a trip. An applications or fieldbus option module can communicate with the encoder via parameters that are not visible from the keypad or
drive 485 comms

10, SSI: Absolute SSI only encoder

This type of encoder gives absolute position and can be used for motor control in closed-loop vector or servo modes. Additional communications
with the encoder from an applications or fieldbus module is not possible. SSI encoders use either gray code or binary format which can be
selected with Pr 3.41.

11, SC.SSI: SinCos encoder using SSI comms protocol

This type of encoder gives absolute position and can be used for motor control in closed-loop vector or servo modes. The drive can check the
position from the sine and cosine waveforms against the internal encoder position using serial communications and if an error occurs the drive
initiates a trip.

All SINCOS encoders and encoders using communications must be initialised before their position data can be used. The encoder is automatically
initialised at power-up, after trips Enc1 to Enc8 or Enc11 to Enc17 are reset, and when the initialisation (Pr 3.47) is set to 1. If the encoder is not
initialised or the initialisation is invalid the drive initiates trip Enc7.

3.39 Drive encoder termination select / Rotary encoder select / Comms only encoder mode

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI | DE | Txt | VM | DP | ND | RA|NC | NV | PT | US |RW | BU | PS
Coding

1 1

Range Open-loop, Closed-loop vector, Servo Oto2
Default Open-loop, Closed-loop vector, Servo 1
Update rate Background read

Ab, Fd, Fr, Ab Servo, Fd Servo, Fr Servo - Drive encoder termination select
The terminations may be enabled/disabled by this parameter as follows:

Encoder input Pr 3.39=0 Pr 3.39=1 Pr 3.39=2
A-A\ Disabled Enabled Enabled
B-B\ Disabled Enabled Enabled
Z-2\ Disabled Disabled Enabled
U-U\, V-V\; W-W\ Enabled Enabled Enabled
SC- Not used

Pr 3.39 has no effect.

SC.Hiper, SC.EnDat, SC.SSI - Rotary encoder select
If Pr 3.39 is set to 1 or 2 the encoder is a rotary encoder and the following apply:

1. Pr 3.33 defines the number of turns bits in the comms message from the encoder and a mask is applied to Pr 3.28 to remove turns bits in excess
of those provided in the encoder comms position.

2. The number of encoder lines per revolution defined by Pr 3.34 is forced to a power of two between 2 and 32768.

3. Pr 3.35 defines the number of comms bits used to define a single turn.

If Pr 3.39 is set to 0 the encoder is a linear encoder and the following apply:

1. Pr 3.33 defines the ratio between the length of a sine wave period and the length of the least significant comms bit.
2. No mask is applied to the turns displayed in Pr 3.28.
3. Pr 3.35 defines the number of comms bits used to give the whole position value.
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If the position feedback device is SC.Hiper or SC.EnDat it is possible for the drive to set up this parameter automatically from information obtained
from the encoder (see Pr 3.41).

EnDat, SSI - Comms only encoder mode

If this parameter is set to 1 or 2 the drive always takes the complete absolute position for these comms only type encoders. The turns (Pr 3.28),
position (Pr 3.29) and fine position (Pr 3.30) will be an exact representation of the position from the encoder. If the encoder does not provide 16bits of
turns information, the internal representation of the turns used by the position controller in Menu 13 and functions within the SM-Applications Module
such as the Advanced Position Controller, rolls over at the maximum position value from the encoder. This jump in position is likely to cause unwanted
effects. As the SSI format does not include any error checking it is not possible for the drive to detect if the position data has been corrupted. The
benefit of using the absolute position directly from an SSI encoder is that even if the encoder communications are disturbed by noise and position
errors occur, the position will always recover the correct position after the disturbance has ceased. The EnDat format includes a CRC that is used by
the drive to detect corrupted data, and so if the position data has been corrupted the drive uses the previous correct data until new uncorrupted data
is received.

If this parameter is set to 0 the drive only takes the absolute position directly from the encoder during initialisation. The change of position over each
sample is then used to determine the current position. This method always gives 16 bits of turns information that can be used without jumps in
position by the position controller in Menu13 and SM-applications modules etc. This method will only operate correctly if the change of position over
any 250us period is less than 0.5 of a turn, or else the turns information will be incorrect. The turns can then only be corrected by re-initialising the
encoder. Under normal operating conditions and at a maximum speed of 40,000rpm the maximum change of position is less than 0.5 turns, however,
if noise corrupts the data from an SSI encoder it is possible to have apparent large change of position, and this can result in the turns information
becoming and remaining corrupted until the encoder is re-initialised. This problem should not occur with EnDat encoders because three consecutive
corrupted messages at the slowest sample rate (i.e. 25us) would be required even at the maximum speed of 40,000rpm before the change of position
would be the required 0.5 turns to give possible corruption of the turns information. If three consecutive messages with CRC errors occur this will
cause the drive to produce an Enc5 trip. The drive can only be re-enabled after the trip is reset which will re-initialise the encoder and correct the
absolute turns.

If an SSI encoder is used, but is not powered from the drive, and the encoder is powered up after the drive, it is possible that the first change of
position detected could be large enough to cause the problem described above. This can be avoided if the encoder interface is initialised via Pr 3.47
after the encoder has powered up. If the encoder includes a bit that indicates the status of the power supply the power supply monitor should be
enabled (see Pr 3.40). This will ensure that the drive remains tripped until the encoder is powered up and the action of resetting the trip will reinitialise
the encoder interface.

Drive encoder error detection level

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE|Txt [VM | DP |ND | RA [NC|NV | PT |US|RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo Oto7
Open-loop 0
Default Closed-loop vector, Servo 1

Update rate Background read

Trips can be enabled/disabled using Pr 3.40 as follows.

Bit Function

0 Wire break detect

1 Phase error detect

2 SSI power supply bit monitor

Encoder trips
The following table shows trips that can be initiated that are related to the drive encoder feedback and whether they can be enabled and disabled by
Pr 3.40.

Encoders Reason for error Drive trip

All Power supply short circuit Enc1

Ab, Fd, Fr, Ab.Servo, Fd.Servo, . ) )

Fr.Servo +Hardware wire-break detect on A, B and Z inputs Enc2

sC, SC.I,-liper, SC.EnDat, SC.SSI Software wire break detection on sine wave signals

Ab.Servo, Fd.Servo, Fr.Servo +Phase error® Enc3

SC.Hiper, SC.EnDat, SC.SSI +Sine/cosine phase error®)

SC.Hiper, SC.EnDat, SC.SSI Comms failure (timeout)(®)

EnDat Enc4

SSI Comms transfer time is too long

SC.Hiper, SC.EnDat, EnDat Checksurp/CRC grror or SSI not ready at start of position Encs
transfer (i.e. data input not one)

SC.Hiper, SC.EnDat, EnDat The encoder has indicated an error Encé

SSI, SC.SSI +Power supply failure
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Encoders Reason for error Drive trip

SC, SC.Hiper, SC.EnDat,
SC.SSI, EnDat, SSI

Initialisation has failed due to a comms error. Enc7

Auto-configuration has been requested by changing Pr 3.41, but

SCHiper, SC.EnDat, EnDat an initialisation has not occurred to perform auto-configuration. Enc8
Speed feedback selected from an option slot that does not have

All " . ) Enc9
a position feedback category option module fitted

All (Servo mode only) Incorrect encoder phasing® Enc10

SC, SC.Hiper, SC.EnDat, SC.SSI | Failure of Analog position alignment during encoder initialisation Enc11
The encoder type could not be identified during auto-

SC.Hiper ) ) Enc12
configuration

SC.EnDat, EnDat The numper ofgngoder turns read from the encoder during Enci3
auto-configuration is not a power of 2

SC.EnDat, EnDat The number of bits deflnlng the encoder pOSI'Flon.WIthIn aturn Encla
read from the encoder during auto-configuration is too large.
The number of periods per revolution is either less than 2 or

SC.Hiper, SC.EnDat, EnDat greater than 50000 when read or calculated from the encoder Enc15
data during auto-configuration.

SC.EnDat, EnDat The number of comms bits per period are larger than 255. Enc 16

SC.Hiper, SC.EnDat, EnDat This is a rotary encoder (Pr 3.39=1 or 2) and the lines per Enc 17

revolution read from this encoder are not a power of two.
+These trips can be enabled/disabled by Pr 3.40

1. If the terminations are not enabled on the A, B or Z inputs the wire break system will not operate. (Note that as default the Z input terminations
are disabled to disable wire break detection on this input.)

2. Phase error for a servo type encoder is to detect that the incremental pulses have been counted incorrectly. The error is detected if the
incremental position moves by 10° with respect to the position defined by the UVW commutation signals. The trip is initiated if the error is
detected for 10 consecutive samples.

3. Phase error for SinCos encoders with comms is detected by interrogating the encoder every second via comms to compare the incremental
position determined from the sine waves with the incremental position via comms. If the error is greater than 10° for 10 consecutive samples the
trip is initiated.

4. Incorrect encoder phasing is detected if the motor reaches half of the speed defined by SPEED_FREQ_MAX and the phasing error is larger
enough for the motor to accelerate uncontrollably. It can be disabled by setting Pr 3.08 to any value greater than zero.

5. This trip can also be caused when data is transferred between the encoder and an option module, such as an SM-Applications module, and an
error other than those covered by Encb or Enc6 occurs.

Wire-break detection
It may be important to detect a break in the connections between the drive and the position feedback device. This feature is provided for most
encoder types either directly or indirectly as listed below.

Device Detection method Drive Trip

Ab, Fd, Fr, Ab.Servo, Hardware detectors on the A(F), B(D,R) and Z signal detect a wire

Enc2
Fd.Servo, Fr.Servo break.
sc The differential levels of the sine and cosine waveforms are
SC‘Hiper available to the drive. The drive detects wire break if Sine2+Cosine?
SC.EnDa‘ta is less than the value produced by two valid waveforms with a Enc2
SC.SSI ' differential peak to peak magnitude of 0.25V (1/4 of the nominal

level). This detects wire break in the sine and cosine connections.
SC.Hiper, SC.EnDat, EnDat | Wire break in the comms link is detected by a CRC or timeout error. | Enc4, Enc5
Wire break detection is difficult with these devices. However, if
power supply monitoring is enabled the drive will be looking for a
one at the start of the message and a zero to indicate that the power
supply is okay. If the clock stops or the data line is disconnected the
data input to the drive may stay in one state or the other and cause a
trip.

SSi Enc5, Enc6

Encoder initialisation

Encoder initialisation will occur as follows: at drive power-up, when requested by the user via Pr 3.47, when trips PS.24V or Enc1 to Enc8 or Enc11 to
Enc17 are reset. Initialisation causes an encoder with comms to be re-initialised and auto-configuration to be performed if selected. After initialisation
Ab.Servo, Fd.Servo and Fr.Servo encoders will use the UVW commutations signals to give position feedback for the first 120deg (electrical) of
rotation when the motor is restarted.

A delay is provided during intialisation for some encoders to allow the encoder to be ready to provide position information after it has powered up. The
delay is provided during initialisation because this occurs during drive power-up and after encoder power supply trips are reset. The delays are as
follows:
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Encoder type Initialisation delay
Ab, Fd, Fr, Ab.Servo, None
Fd.Servo, Fr.Servo
SC.Hiper 150ms
SC.EnDat, EnDat 1.0s
All other types 1.2s

Encoder power supply trips

The encoder power supply from the drive can be switched off by the drive either because the encoder power supply is overloaded (Enc1 trip) or
because the internal 24V supply within the drive is overloaded (PS.24V trip). The internal 24V supply provides power for the encoder power supply,
user 24V output, digital I/O, option modules etc. To ensure that an Enc1 trip is not initiated when the internal 24V is overloaded, and subsequently
switched off by the drive, there is a delay of 40ms in the detection of Enc1 trip. It is possible for other encoder trips such as wire break detection
(Enc2) to occur when the power supply is removed from the encoder. Therefore overloading the internal 24V supply or the encoder supply could
result in an immediate Enc2 trip. To ensure that the correct reason for the trip is given PS.24V and Enc1 trips override an existing Enc2 to Enc8or
Enc11 trip. This means that both the original trip (Enc2 to Enc8 or Enc11) and then the new trip (PS.24V or Enc1) are stored in the trip log.

Drive encoder auto configuration enable / SSI binary format select

Drive modes Open-loop, Closed-loop vector, Servo

Bit | SP| FI | DE|Txt [VM |DP |ND | RA [NC|NV | PT |US|RW|BU |PS
1 1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Coding

Update rate Background read

SC.Hiper, SC.EnDat, EnDat

When a SC.Hiper, SC.EnDat or EnDat encoder is being used, the drive will interrogate the encoder on power-up. If Pr 3.41 is set to one and the
encoder type is recognised based on the information provided by the encoder, the drive will set the encoder turns / linear encoder comms to sine
wave ratio (Pr 3.33), the equivalent lines per revolution (Pr 3.34) and the encoder comms resolution / linear encoder comms bits (Pr 3.35). For
SC.Hiper or SC.EnDat encoders the rotary encoder select (Pr 3.39) is also set up. If the encoder is not recognised, there is a comms error or the
resulting parameter values are out of range the drive initiates an Enc7 or Enc12 to Enc17 trip to prompt the user to enter the information. The drive
can auto-configure with any of the following devices.

Rotary EnDat encoders
The encoder turns, comms resolution and equivalent lines per rev are set up directly using the data read from the encoder.
Linear EnDat encoders

The comms resolution is set to the number of bits required for the whole position within the position data messages from the encoder. The linear
encoder comms to sine wave ratio is calculated from the sine wave period and LS comms bit length. The encoder does not give the equivalent lines
per rev directly, but gives the length of a sinewave period in nm. Therefore the drive uses the pole pitch (Pr 5.36 or 21.31) and the number of motor
poles (Pr 5.11 or 21.11) for the current active motor (defined by Pr 11.45) to calculate the equivalent lines per revolution.

ELPR = Pole pitch x Number of motor pole pairs / Length of a sinewave
Normally the Number of motor poles will be set to 2, and so
ELPR = Pole pitch / Length of a sinewave

It should be noted that the equivalent lines per rev parameter is only updated when auto-configuration occurs, i.e. when the encoder is initialised, and
that it uses the pole pitch for the currently active motor. The value for Pole pitch x Number of motor pole pairs is limited to 655.35mm by the drive. If
the pole pitch is left at its default value of zero which would give ELPR = 0, or the result of the calculation is over 50000, the drive will initiate an
EnC15 trip.

Hiperface encoders

The drive can recognise any of the following devices: SCS 60/70, SCM 60/70, SRS 50/60, SRM 50/60, SHS 170, LINCODER, SCS-KIT 101, SKS36,
SKM36. If the drive cannot recognise the encoder type it will initiate EnC12 trip.

SSI, SC.SSI
SSI encoders normally use gray code data format. However, some encoders use binary format which may be selected by setting this parameter to
one.

Drive encoder filter

Drive modes Open-loop, Closed-loop vector, Servo

. Bit |SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0to 5 (0to16 ms)
Default Open-loop, Closed-loop vector, Servo 0

Update rate Background read

0=0ms, 1=1ms, 2 =2ms, 3=4ms, 4 =8ms, 5= 16ms
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A sliding window filter may be applied to the feedback taken from the drive encoder. This is particularly useful in applications where the drive encoder
is used to give speed feedback for the speed controller and where the load includes a high inertia, and so the speed controller gains are very high.
Under these conditions, without a filter on the feedback, it is possible for the speed loop output to change constantly from one current limit to the other
and lock the integral term of the speed controller.

It should be noted that if this filter is used where the speed feedback is provided by an EnDat or SSI encoder connected directly to the drive, it may be
necessary for the encoder to provide at least 6 bits of turns information. This is not a problem when the position is defined by the absolute position
from the encoder at initialisation and then accumulated delta positions (Pr 3.39=0), however, if the absolute position is taken directly from the encoder
(Pr 3.39 > 0) the encoder must provide at least 6 bits of turns information. If this filter is not used (i.e. Pr 3.42=0) turns information from the encoder is
not required.

3.43 Maximum drive encoder reference

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1

Range Open-loop, Closed-loop vector, Servo 0 to 40,000 rpm

Open-loop, Closed-loop vector 1,500
Default Servo 3,000
Update rate Background read

3.44 Drive encoder reference scaling

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE|Txt [VM | DP |ND | RA|NC|NV | PT |US|RW|BU|PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo 0.000 to 4.000
Default Open-loop, Closed-loop vector, Servo 1.000
Update rate Background read

Drive encoder reference

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE|Txt{VM | DP |ND|RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo +100.0%
Update rate 4ms write
3.46 Drive encoder reference destination

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE|Txt [VM | DP |ND | RA|NC|NV | PT |US|RW|BU|PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo Pr 0.00 to Pr 21.50
Default Open-loop, Closed-loop vector, Servo Pr 0.00
Update rate Read on reset

The drive encoder input can be used as a reference to control a drive parameter. The drive encoder reference parameter (Pr 3.45) gives the speed of
the encoder input as a percentage of the maximum drive encoder reference provided that the number of encoder lines per revolution (Pr 3.34) has
been set up correctly. This may then be scaled and routed to any non-protected drive parameter.

3.47 Re-initialise position feedback
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI | DE|Txt [VM | DP |ND | RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Update rate Background read
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Position feedback initialised

Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |DE|Txt VM |DP |ND | RA [NC|NV | PT |US|RW|BU |PS
1 1 1 1

Update rate Background write

Coding

At power-up Pr 3.48 is initially zero, but is set to one when the drive encoder and any encoders connected to position category modules have been
initialised. The drive cannot be enabled until this parameter is one.

If an encoder trip occurs (Enc1 to Enc17) and the encoder requires re-initialisation this parameter is set to zero and the drive cannot be enabled.
When the trip is reset the encoder is initialised and this parameter is automatically set to one.

Full motor object electronic nameplate transfer

Drive modes Open-loop, Closed-loop vector, Servo
. Bit [ SP| FI |DE|Txt |[VM|DP |ND|RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate Read on reset

When this parameter is set to one, additional information for the motor object can be transferred from Pr 18.11 to Pr 18.17 as shown below.

User parameter Motor object parameter
Pr18.11 Motor object version number
Pr18.12 Motor type (MSW)
Pr18.13 Motor type (LSW)
Pr18.14 Motor manufacturer
Pr18.15 Motor serial number (MSW)
Pr18.16 Motor serial number
Pr18.17 Motor serial number (LSW)

Position feedback lock

Drive modes Open-loop, Closed-loop vector, Servo
. Bit [ SP| FI |DE|Txt |[VM | DP |ND|RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

If Pr 3.50 is set to one Pr 3.28, Pr 3.29 and Pr 3.30 are not updated. If this parameter is set to zero these parameters are updated normally.
Communication with Hiperface and EnDat encoders

It is possible to use the communications channel between the drive and a Hiperface or EnDat encoder. This allows access to the encoder functions
including reading the encoder position and, reading and writing to encoder memory. The system can be used to communicate with SC.Hiper and
SC.EnDat type encoders provided that the position checking system has been disabled, by setting Pr 90.21 to one.

To send a message to the encoder the required message must be written to the transmit register (Pr 90.22). To read the response from the encoder
the data is read from the receive register (Pr 90.23).

Bits 13-15 of the registers are used to indicate the following:

Register Bit Function
Transmit 15 | Must be set for the drive to transfer the LS byte to the comms buffer.
. The LS byte is the last byte of the message and this byte should be put in the comms buffer and be
Transmit 14
transferred to the encoder.
. The LS byte is the first byte of the message. (If this is used the buffer pointer is reset to the start of
Transmit 13
the buffer.)
Receive 15 | Indicates data from the last transfer can be read from the receive buffer.
Receive 14 | The byte in the LS byte is the last byte of the receive message
There is no data in the receive buffer and the LS byte is the comms system status. If there was an
Receive 13 | error in the received message this will always be set and one of the status error bits will be set until
the comms is used again by this system or by the drive.
Unidrive SP Advanced User Guide 71

Issue Number: 7 www.controltechniques.com



Menu 3 Parameter | Keypad and | Parameter Parameter  LCERILT N ETETL Y Serialcomms | Electronic Feature look-|
! . N Macros Performance
All modes structure display x.00 description format descriptions protocol nameplate up table

Data should be written to the transmit register (Pr 90.22) when the register has been reset to zero by the drive. The data will be transferred to the
comms buffer and the transmit register will be cleared.

Data can be read from the receive register (Pr 90.23) at any time. If there is receive data in the buffer bit 15 will be set. Once the data has been read
the register should be cleared and the drive will then transfer more data.

The actual encoder comms buffer is 16 bytes long and any messages that exceed this length (including the checksum added for Hiperface) will cause
an error. The status flags are defined as follows:

Bit Meaning

The number of bytes put into the transmit buffer is not consistent with the expected message length.
(Hiperface only)

The number of bytes written to the transmit buffer, or the expected length of the store data transmit message, or the
1 expected length of a read data message have exceed the length of the buffer.
(Hiperface only)

0

The command code is not supported.

The encoder has signalled an error.

There was an error in the checksum/CRC of the received message.
A timeout occurred.

ol M WIDN

SC.Hiper type encoders

The Stegmann Hiperface comms protocol is an asynchronous byte based system. Up to 15 bytes of data can be written to the buffer. The first byte
should be the encoder address. The checksum will be calculated by the drive and added to the end of the message before the message is transmitted
to the encoder. The drive checks the checksum of the received message. If successfully received, the receive message can be read via the receive
register (Pr 90.23) including the address and the checksum received from the encoder. It should be noted that the encoder must be set up for 9600
baud, 1 start bit, 1 stop bit and even parity (default set-up) for the encoder comms to operate with the drive. Also the data block security should not be
enabled in the encoder if the drive encoder nameplate system is to operate correctly.

The following commands are supported:

Code Command

0x42 Read position

0x43 Set position

0x44 Read analogue value

0x46 Read counter

0x47 Increment counter

0x49 | Clear counter

Ox4a | Read data (maximum of 10 bytes)
0x4b | Store data (maximum of 9 bytes)
Ox4c Data field status

0x4d Create a data field

Ox4e | Available memory

0x50 Read encoder status

0x52 Read type

0x53 Reset encoder

Example of a Hiperface transfer: read position

Disable drive encoder position check by setting Pr 90.21 to one. This should be set back to zero at the end of the transfer if encoder position checking
is required.

Transfer the "read position" message to the encoder comms buffer by writing the sequence of words shown in the table below to Pr 90.22. A check
should be carried out before each word is written to ensure that the parameter is zero (i.e. the drive has taken any previous data).

Bit 15 Bit 14 Bit 13 Data

0xaOff 1 0 1 Oxff Broadcast message so address = 0xff
0xc042 1 1 0 0x42 | Read position command

As bit 14 of the second word is set to one the drive will add the checksum and transfer this message to the encoder. When the encoder response has
been received by the drive the first byte of the message will be placed in the least significant byte of Pr 90.23 and bit 15 will be set to one. This data
should be read and the parameter cleared so that the drive will put the next byte into this parameter. The sequence of data that should appear in

Pr 90.23 for an encoder with an address of 0x40 and a position of 0x03, 0x59, 0x63, 0x97 is shown in the table below.
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Bit 15 Bit 14 Bit 13 Data

0x8040 1 0 0 0x40 | Encoder address

0x8042 1 0 0 0x42 | Read position command

0x8003 1 0 0 0x03 | Position byte 0 (MS byte)

0x8059 1 0 0 0x59 Position byte 1

0x8063 1 0 0 0x63 | Position byte 2

0x8097 1 0 0 0x97 | Position byte 3 (LS byte)

OxcOac 1 1 0 Oxac | Checksum

Menu 3
All modes

Transfer the "delete data field" message to the encoder comms buffer by writing the sequence of words shown in the table below to Pr 90.22. A check
should be carried out before each word is written to ensure that the parameter is zero (i.e. the drive has taken any previous data).

Bit 15 Bit 14 Bit 13 Data
0xaOff 1 0 1 Oxff Broadcast message so address = Oxff
0x804d 1 0 0 0x4d | Create data field command
0x8002 1 0 0 0x02 | Data field 2
0x8065 1 0 0 0x65 Status of data existing data field 2 with bit 7
set to zero
0x8055 1 1 0 0x55 | Code for data field at default of 0x55
The response from the encoder is a follows.
Bit 15 Bit 14 Bit 13 Data
0x8040 1 0 0 0x40 | Encoder address
0x8042 1 0 0 0x4d | Create data field command
0x8003 1 0 0 0x02 | Data field 2
0x8059 1 0 0 0x65 | Status of the data field before delete
0x8063 1 1 0 0x78 | Checksum
SC.EnDat

The Heidenhain EnDat protocol is a synchronous protocol using the following command message format (drive to encoder).

Command 15t byte
Address

Data (LSB)

Data (MSB) 41 byte

The following commands are supported:

Code Command Address Data
0x00 Encoder to send position Don'’t care Don'’t care
0x01 Selection of memory area MRS code Don’t care
0x03 Encoder to receive parameter Address Data
0x04 Encoder to send parameter Address Don'’t care
0x05 Encoder to receive reset Don’t care Don’t care

LS byte

MS byte

15t byte

8t byte

Bit 7-0 =0
Bit7-0=0
Bit7-0=0
Bit7-0=0

Bits 5-0 =0

Bit 6 = Alarm bit

Bit 7 = Bit 0 of position

Bits 7-0 = Bits 8-1 of position
Bits 3-0 = Bits 12-9 of position
Bits 7-4 = Bits 3-0 of turns
Bits 7-0 = Bits 11-4 of turns

The following is an example of the response when the Encoder to send position command is used (encoder to drive).

The example shown above is for an encoder with 12 bits representing the turns and 13 bits representing the position within a turn. The position
command only requires one byte to be sent to the encoder. Bits 14 and 13 can both be set in the transmit register if required to indicate that this is
both the first and last byte of the message.

Unidrive SP Advanced User Guide
Issue Number: 7

www.controltechniques.com

73



Menu 3 Parameter
All modes structure

If any other command is used then the response is as follows (encoder to drive).

Keypad and
display

Parameter
x.00

Parameter Advanced parameter
-, N Macros
description format descriptions

Address 15t byte
Data (LSB)
Data (MSB) 3 byte

Example of EnDat transfer: Read position

Serialcomms
protocol

Electronic
nameplate

Feature look-|

Performance up table

Disable drive encoder position check by setting Pr 90.21 to one. This should be set back to zero at the end of the transfer if encoder position checking

is required.

Transfer the "read position" message to the encoder comms buffer by writing the sequence of words shown in the table below to Pr 90.22. A check
should be carried out before each word is written to ensure that the parameter is zero (i.e. the drive has taken any previous data).

Bit 15 Bit 14 Bit 13 Data
0xa000 1 0 1 0x00 | Read position command
0xc000 1 1 0 0x00 |Address

The second word contains the address which is not required for the command, but has been passed to the drive so that a word with bit 14 set to one
is received by the drive to initiate the data transfer to the encoder. When the encoder response has been received by the drive the first byte of the
message Will be placed in the least significant byte of Pr 90.23 and bit 15 will be set to one. This data should be read and the parameter cleared so
that the drive will put the next byte into this parameter. The sequence of data that could appear in Pr 90.23 for an encoder with 12 turns bits and 13
position bits is shown in the table below.

Bit 15 Bit 14 Bit 13 Data
0x8000 1 0 0 0x00
0x8000 1 0 0 0x00
0x8000 1 0 0 0x00
0x8000 1 0 0 0x00
0x8000 1 0 0 0x00 | Bit7 = bit 0 of position, Bit6 = alarm bit
0x809f 1 0 0 0x9f | Bits 8-1 of position
0x804e 1 0 0 Ox4e | Bits 3-0 of turns and 12-9 of position
0xc074 1 1 0 0x74 | Bits 11-4 of turns

Turns = 0111 0100 0100 = 0x744
Position =1 1101 0011 1110 = 0x1d3e
Alarm bit =0

Example of EnDat transfer: Encoder send parameter
Data written to Pr 90.22

Bit 15 Bit 14 Bit 13 Data
0xa003 1 0 1 0x03 | Encoder to send parameter command
0x8000 1 0 0 0x00 | Address zero
0x8000 1 0 0 0x00 | Data (not required)
0xc000 1 1 0 0x00 | Data (not required)
Data read from Pr 90.23
Bit 15 Bit 14 Bit 13 Data
0x8000 1 0 0 0x00 |Address
0x8012 1 0 0 0x12 |Data
0x8034 1 1 0 0x34 |Data

The data is the parameter at address zero is 0x1234.
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The parameters are all shown at their default settings

In Regen mode the drive assumes the mains is lost and does cannot close the input and does not attempt synchronisation if the DC bus voltage is
below the levels given in the table below. If the unit is synchronised and the DC bus voltage falls below this level the unit is disabled and the input
contactor is opened. The Regen unit also monitors the voltage at its AC terminals for mains loss and if this falls below the levels given in the table the
unit is disabled and the input contactor is opened.

Voltage DC voltage mains AC voltage mains
rating loss detection level | loss detection level
200V 205Vdc 75Vac
400V 410Vdc 150Vac
575V 540Vdc 225Vac
690V 540Vdc 225Vac
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3.01 Reactive power
Drive modes Regen
Coding Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|PS
1 1 2 1 1 1
Range Regen +POWER_MAX kVAR’s
Update rate Background write

The power (Pr 5.03) and the reactive power (this parameter) are the power or VAR's respectively that flow from the supply to the drive. Therefore
when this parameter is positive the phase current flowing from the supply to the drive contains a component that lags the respective phase voltage,
and when this parameter is negative the phase current contains a component which leads the respective phase voltage at the drive terminals.

“ Input inductance

Drive modes Regen

Coding Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|PS
3 1 1 1 1

Range Regen 0.000 to 500.000mH

Update rate Background write

At power-up this parameter is zero. Each time the regen unit is enabled the supply inductance is measured and displayed by this parameter. The
value given is only approximate, but will give an indication as whether the input inductance is correct for the sinusoidal rectifier unit size. The
sinusoidal filter capacitance masks the effect of the supply inductance, therefore the value measured is usually the regen unit input inductor value.

3.03 Regen status
Drive modes Regen
Coding Bit | SP| FI | DE | Txt |VM |DP | ND | RA|NC [NV | PT | US|RW|BU | PS
1 1 1 1
Range Regen 0to 15
Update rate 4ms write

If an L.Sync trip occurs Pr 3.03 indicates the reason. At power-up and on trip reset this parameter is set to zero. Once an L.Sync trip has occurred this
parameter shows when the trip occurred and the reason for the last L.Sync trip as indicated by the bits in the table below. The reasons for the trip are
either because the supply frequency is out of range or the PLL (phase lock loop) within the drive cannot synchronise to the supply waveforms.

Bit Status

0 Tripped during synchronisation

1 Tripped while running

2 Reason for trip was supply frequency <30.0Hz

3 Reason for trip was supply frequency >100.0Hz

4 Reason for trip was PLL could not be synchronised

3.04 Regen restart mode
Drive modes Regen
Coding Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC [NV | PT | US|RW|BU | PS
1 1 1 1 1

Range Regen Oto2
Default Regen 1
Update rate Background read

Pr 3.04 defines the action taken after enable and when a synchronisation failure occurs.
0, rESYnC: Continuously attempt to re-synchronise
1, del.triP: delayed trip

Attempt to synchronise for 30s. If unsuccessful after this time then give a L1.SYnC trip. After a failure during running attempt to re-synchronise for 30s
before tripping.

2, triP: immediate trip
Attempt to synchronise for 30s. If unsuccessful after this time then give a L1.SYnC trip. After a failure during running, trip immediately.
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Drive modes Regen

Coding Bit |SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
1 1 1 1 1
Range Regen 0 to DC_VOLTAGE_SET_MAXYV

200V rating drive: 350
400V rating drive: 700
575V rating drive: 835
690V rating drive: 1005

Default Regen

Update rate Background read

The sinusoidal rectifier unit will attempt to hold the DC bus at the level specified by this parameter. The bus voltage must always be higher than the
peak of the line to line supply voltage if the unit is to operate correctly. The default values can be used with most supplies giving a reasonable level of
control headroom. However, with higher voltage supplies the set-point must be raised.

Voltage controller Kp gain

Drive modes Regen

Coding Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|PS
1 1 1

Range Regen 0 to 65,535

Default Regen 4,000

Update rate Background read

When the drive is operated as a regen unit it uses a DC bus voltage controller with inner current controllers as shown below.

Pr3.05 DC
bus voltage Voltage Current
set point controller controllers
DC bus Current
voltage feedback
feedback

The gains of the voltage and current controllers affect the stability of the regen unit control system and incorrect gain settings can result in over-
voltage or over-current trips. In many applications the default gains given for the current controllers (Pr 4.13 and Pr 4.14) will be suitable, however, it
may be necessary for the user to change these if the inductance or resistance of the supply plus the regen inductors varies significantly from the
expected values.

Setting the current controller gains

The most critical parameter for stability is the current controller proportional gain (Pr 4.13). The required value for this is dependent on the regen unit
input inductance. If the inductance of the supply is a significant proportion of the recommended regen inductor (i.e. 60/IDR mH per phase, where IDR
is the drive rated current), then the proportional gain may need to be increased. The supply inductance is likely to be negligible compared to the regen
inductor value with small drives, but is likely to be significant with larger drives. The proportional gain should be adjusted as described for Pr 4.13
(closed-loop modes) using the total inductance per phase. The current controller integral gain is not so critical, and in a majority of cases the default
value is suitable. However, if it is necessary to adjust this parameter it should be set up as described for Pr 4.14 (closed-loop modes) using the supply
resistance for one phase.

Setting the voltage controller gain

Even when the gains are set correctly there will be a transient change of DC bus voltage when there is a change in the load on any drive connected
to the regen unit. This can be reduced substantially by using an analog input for power feed forward compensation (see Pr 3.10). The following
discussion relates to a system without power feed-forward compensation.

If the power flow from the supply is increased (i.e. more power is taken from the supply or less power is fed back into the supply) the d.c. bus voltage
will fall, but the minimum level will be limited to just below the peak rectified level of the supply provided the maximum rating of the unit is not
exceeded. If the power flow from the supply is reduced (i.e. less power is taken from the supply or more power is fed back into the supply) the d.c. bus
voltage will rise. During a rapid transient the bus will rise and then fall as shown below.
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The example shown is for a very rapid load change where the torque reference of the motor drive has been changed instantly from one value to
another. The proportional gain of the voltage controller defines the voltage transient because the integral term is too slow to have an effect. (In
applications where the motor drive is operating under speed control, the speed controller may only require a limited rate of change of torque demand,
and so the transient voltage may be less than covered in the discussion below.) If the set point voltage (Pr 3.05) plus the transient rise exceed the
over-voltage trip level the regen unit will trip.

When a 400V motor is operated above base speed from a drive in vector mode, fed from the regen unit with the same rating supplying a DC voltage
of 700V, and an instantaneous change of torque is demanded (i.e. -100% to +100%) the peak of the voltage transient (AV) is approximately 80V if the
current controllers are set up correctly and the voltage controller uses the default gain. (Operating with maximum voltage on the motor, i.e. above
base speed, gives the biggest transient of power and hence the biggest value of AV.)

If the load change, drive voltage rating, motor voltage or DC bus set-point are different then AV is calculated from:

AV =80V x KL X KRAT X KMV X KSP
Where:

K| = load change / 200%

Krat = Drive voltage rating / 400

Kmyv = Motor voltage / 400

Ksp = 700 / DC bus voltage set point
In some applications, particularly with a high DC bus voltage set point and low switching frequency it may be necessary to limit the rate of change of
power flow to prevent over voltage trips. A first order filter on the torque reference of the motor drive (i.e. using Pr 4.12) is the most effective method
to reduce the transient further. (A fixed limit of the rate of change of torque demand is less effective.) The following table gives an approximate

indication of the reduction in AV for different time constants. (As already mentioned the value of AV given if for an instantaneous change of torque
representing the worst case. In applications where a speed controller is used in the motor drive the transient will already include an inherent filter.)

Time constant Change in AV
20ms x 0.75
40ms x 0.5

The transient produced is approximately proportional to the voltage controller gain. The default voltage controller gain is set to give a value that is
suitable for most applications. The gain may need to be increased if the DC bus capacitance is high compared to two drives of similar rating coupled
together. However, care must be taken to ensure that the gain is not too high as this can cause excessive ripple in the DC bus voltage.

3.07 Close soft-start contactor
Drive modes Regen
Coding Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|PS
1 1 1
Update rate 4ms write

When the regen unit has powered-up through the soft-start resistor and the DC bus voltage has stabilised this bit changes from 0 to 1. When regen
mode is selected this bit is routed to the relay on terminals 41 (T41) and 42 (T42) as default. This output, or an alternative output, should be used to
control the soft-start contactor.
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Soft-start contactor closed

Drive modes Regen

Coding Bit |SP| FI |DE| Txt{VM | DP |ND |RA|NC|NV | PT |US|RW|BU|PS

1 1 1
Default Regen 0
Update rate 4ms read

When regen mode is selected Pr 3.08 is the destination for the digital input on terminal 25 (T25) as default. This input, or an alternative input, should
be connected to an auxiliary contact on the soft-start contactor so that it follows the state of the contactor. The regen unit will only attempt to

synchronise to the supply when this parameter is one. This parameter is also used to monitor the contactor when the regen unit running. If at any time
this parameter is zero the regen unit is immediately disabled.

Enable motor drive
Drive modes Regen
Coding Bit |SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|PS
1 1 1
Update rate 4ms write

When the unit has been enabled and successfully synchronised this bit will become active. If the regen unit attempts to re-synchronise or trips, this bit
becomes inactive. When regen mode is selected this bit is routed to a the digital output on terminal 24 (T24) as default. The output, or an alternative
output, should be used to enable the motor drive(s) connected to the DC bus of the regen unit.

3.10 Power feed-forward compensation
Drive modes Regen
Coding Bit |SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|PS
1 2 1 1
Range Regen +100 %
Default Regen 0.00
Update rate 4ms read

Power feed-forward compensation can be used to reduce the transient DC bus voltage produced when a fast load transient occurs on drives
connected to the Regen unit. 100.0% power feed-forward is equivalent to an active current of Rated drive current / 0.45 (i.e. over current trip level)
and an AC terminal peak phase voltage equal to DC_VOLTAGE_MAX/ 2. This scaling is the same as the power output from Pr 5.03 when high speed
output mode is used (see section 5.8 Menu 7: Analog I/O ). Therefore an analog output of the drive supplying the load and analog input 2 or 3 of the
drive acting as the supply Regen unit can be connected together to give power feed-forward compensation without further scaling if the two drives are
of equal rating. If the ratings are different the analog input scaling must be used to give the correct power feed-forwards, where the scaling is given by:

Load drive Rated drive current / Regen unit rated drive current
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5.5 Menu 4: Torque and current control

The scaling of the current feedback is based on the rating of the drive as follows:

Level x Rated drive current

Over-current trip 1/0.45 = 2.22
Open-loop peak limit 1.75
Closed-loop vector, Servo and Regen maximum standard operating 1.75
Open-loop maximum standard operating current 1.5

Rated drive current 1.0
Maximum Normal Duty current rating <1.36*
Maximum motor rated current <1.36*

Rated drive current is 1 per unit current and is related to the scaling of the drive current feedback. For most drive sizes the Rated drive current is the
same as the Maximum heavy duty current rating defined by Pr 11.32. The Maximum heavy duty current rating is the maximum value of rated motor
current (defined by Pr 05.07 or 21.07) that can be set for operation with the force vented motor protection characteristic - Pr4.25=0 (see Pr 04.16 for
more details). If the Rated drive current and Maximum heavy duty current rating are the same then the drive uses 1.75 x Maximum heavy duty current
rating for the open-loop peak limit and the maximum standard operating current for closed-loop modes. This is the limit up to which the drive can
control current normally. The current range above this is allowed for current controller overshoot and for additional current feedback pulses
associated with long cable operation. For some of the larger drive sizes the Maximum heavy duty current rating is higher than the Rated drive current,
therefore the potential overload at 1.75 x Rated drive current is reduced.

The motor rated current (defined by Pr 5.07 or Pr 21.07) may be increased above the maximum Heavy Duty current rating up to the maximum Normal
Duty rated current (except for Servo and Regen modes). When the motor rated current is above the maximum Heavy Duty current rating the drive
always provides motor protection scheme that is intended for variable torque applications (see Pr 4.16 on page 97 for more details). The maximum
rated current is the maximum rated current allowed for Normal Duty operation.

Table 5-3 gives the Rated drive current, maximum Heavy Duty current rating and maximum Normal Duty rated current for all drive sizes and voltage
ratings.

Table 5-3
200V 400V 575V 690V
Max Max Max Max Max Max Max Max
Rated | Heavy | Normal Rated | Heavy | Normal Rated | Heavy | Normal Rated | Heavy | Normal
Model | drive Duty Duty | Model | drive Duty Duty | Model | drive Duty Duty | Model | drive Duty Duty
current | current | rated current | current | rated current | current | rated current | current | rated
rating | current rating | current rating | current rating | current
1201 4.3 4.3 5.2 1401 21 2.1 2.8 3501 41 41 5.4 4601 18 18 22
1202 5.8 5.8 6.8 1402 3.0 3.0 3.8 3502 5.4 5.4 6.1 4602 22 22 27
1203 7.5 7.5 9.6 1403 4.2 4.2 5.0 3503 6.1 6.1 8.4 4603 27 27 36
1204 10.6 10.6 1 1404 5.8 5.8 6.9 3504 9.5 9.5 11 4604 36 36 43
2201 12.6 12.6 15.5 1405 7.6 7.6 8.8 3505 12 12 16 4605 43 43 52
2202 17 17 22 1406 9.5 9.5 1 3506 18 18 22 4606 52 52 62
2203 25 25 28 2401 13 13 15.3 3507 22 22 27 5601 62 62 84
3201 31 31 42 2402 16.5 16.5 21 5602 84 84 99
3202 42 42 54 2403 23 25 29 6601 85.7 100 125
4201 56 56 68 2404 26 26 29 6602 | 107.1 125 144
4202 68 68 80 3401 32 32 35 7601 85.7 100 125
4203 80 80 104 3402 40 40 43 7602 | 107.1 125 144
3403 46 46 56 7603 | 164.5 192 230
4401 60 60 68 7604 | 188.5 220 260
4402 74 74 83
4403 96 96 104
5401 124 124 138
5402 156 156 168
6401 154.2 180 202
6402 180 210 236
7401 154.2 180 202
7402 180 210 236
7403 | 205.7 240 290
7404 | 2485 290 350

UNISP6xxx and UNISP7xxx drive modules can be connected in parallel to make a larger drive. The currents are then defined as follows:

Rated drive current
Rated drive current is the sum of the module currents.
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Maximum heavy duty current rating
Maximum heavy duty current rating = Ratio * Module Rated drive current / Total Rated drive current

Where Ratio is the smallest ratio between the Maximum heavy duty current rating and Rated drive current for any of the modules connected in
parallel. The modules share current in proportion to their Rated drive current, and so this ensures that the module with the smallest ratio is at its
Maximum heavy duty current rating when the whole drive is at its Maximum heavy duty current rating.

Maximum rated current
Maximum rated current = Ratio * Module Rated drive current / Total Rated drive current

Where Ratio is the smallest ratio between the Maximum rated current and Rated drive current for any of the modules connected in parallel. The
modules share current in proportion to their Rated drive current, and so this ensures that the module with the smallest ratio is at its Maximum rated
current when the whole drive is at its Maximum rated current.

Open-loop

In open-loop mode the drive operates in the stator flux reference frame under steady state conditions. The absolute maximum motor current is
defined by the peak limit system as 1.75 x rated drive current. However, the drive does not normally operate at this level, but uses the peak limit
system as protection against over-current trips. Under normal operation the motor current is limited to 1.50 x rated drive current, allowing a safety
margin between the maximum normal operating current and the peak limit level. Therefore a motor with the same current rating as the drive can
produce at least 150% torque when the drive operates in current limit.

DRIVE_CURRENT_MAX is full scale current feedback, i.e. rated drive current / 0.45.

The relationship between the voltage and current for open-loop operation is shown in the following vector diagram.

R, Open-loop
mode
V*
iy
¢ = cos”(PF)
Stator flux
(in steady state)
Definitions:

Vs = motor terminal voltage vector
ig = motor current vector

isy =y axis component of current
isx = X axis component of current
v* =no load y axis voltage reference

MOTOR1_CURRENT_LIMIT_MAX is used as the maximum for some parameters such as the user current limits. This is defined in the vector
diagram as follows (with a maximum of 1000%):

J[[M tor rated t
MOTOR1_CURRENT_LIMIT_MAX = ofor rate °:r;e" x 100%

i 2
Maximum current } + (PF)2 N 1}

Where

Motor rated current is given by Pr 5.07

PF is motor rated power factor given by Pr 5.10

(MOTOR2_CURRENT_LIMIT_MAX is calculated from the motor map 2 parameters)

The Maximum current is either (1.5 x Rated drive current) when the rated current set by Pr 5.07 (or Pr 21.07 if motor map 2 is selected) is less
than or equal to the Maximum Heavy Duty current rating, otherwise it is (1.1 x Maximum motor rated current).

For example, with a motor of the same rating as the drive and a power factor of 0.85, the maximum current limit is 165.2% for Heavy Duty operation.

The above calculation is based on the assumption that the flux producing current (Pr 4.17) in the stator flux reference frame does not vary with load
and remains at the level for rated load. This is not the case and the flux producing current will vary as the load is increased. Therefore the maximum
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current limit may not be reached before the drive reduces the current limit to prevent the peak limit from becoming active.

The rated active and rated magnetising currents are calculated from the power factor (Pr 5.10) and motor rated current (Pr 5.07) as:

rated active current = power factor x motor rated current

rated magnetising current = V(1 - power factorz) x motor rated current
In this mode of operation the drive only requires the motor rated current and the power factor at rated load to set up the maximum current limits, scale
the current limits correctly and calculate the rated active and magnetising currents. The user may enter the nameplate values in Pr 5.07 and Pr 5.10

respectively and the drive will operate satisfactorily. Alternatively the drive can perform an auto-tune test on the motor to measure the power factor at
rated load by measuring Rs (stationary test), oL ¢ (stationary test), and Lg (rotating test). See Pr 5.12 on page 109 for details.

Closed-loop vector

In this mode the drive operates in the rotor flux reference frame. The maximum normal operating current is controlled by the current limits.
DRIVE_CURRENT_MAX is full scale current feedback, i.e. rated drive current / 0.45.

The relationship between the voltage and current for Closed-loop vector operation is shown in the following vector diagram.

W, oL,

sy

Closed-loop
vector mode

6 =cos™(PF)

Rotor flux

Definitions:
Vs = motor terminal voltage vector
is = motor current vector
isy =Y axis component of current
isx = X axis component of current
MOTOR1_CURRENT_LIMIT_MAX is used as the maximum for some parameters such as the user current limits. The magnetising current (isx)

remains constant except in field weakening where it is reduced to control the motor voltage. The maximum current limit is defined as follows (with a
maximum of 1000%):

[[ Maximum current T +cos(91)? - 1}

Motor rated current

MOTOR1_CURRENT_LIMIT_MAX = x 100%
cos($1)

Where:

Motor rated current is given by Pr 5.07

b4 = cos™(PF) - b,

PF is motor rated power factor given by Pr 5.10

(MOTOR2_CURRENT_LIMIT_MAX is calculated from the motor map 2 parameters)

The Maximum current is either (1.75 x Rated drive current) when the rated current set by Pr 5.07 (or Pr 21.07 if motor map 2 is selected) is less

than or equal to the maximum Heavy Duty current rating, otherwise it is (1.1 x Normal Duty current rating).
4 can be derived directly by the drive auto-tune. However, if the auto-tune is not carried out ¢ is derived from ¢, and the power factor. It should be
noted that the drive autotune would make the total y axis voltage under rated load conditions equal to the rated voltage (VR), therefore ¢, is given by
the following equation.
-tan1 |:Rs|sxR - szUlesyR}

Vr

¢2:
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Where:

Rs is the motor stator resistance (Pr 5.17)

fr is the rated frequency (Pr 5.06)

Ol is the transient inductance (H) (Fr 5'24/1000)
VR is the rated voltage (Pr 5.09)

Isxr @nd lsyr are the currents in the x and y axes of the rotor flux reference frame under rated load

Isxr @nd lgyg are derived as lg,r = Pr 5.07 x V(1 - Pr 5.10%) and Isyr = Pr 5.07 x Pr 5.10 for the purposes of calculating ®,. This calculation gives a

result that is reasonably accurate for most purposes.

rated active current = cos(()4) x motor rated current

rated magnetising current = V(1 - cos(¢1)2) x motor rated current
In this mode of operation the drive requires the following parameters to set the maximum current limits, scale the current limits correctly and calculate

the rated active and magnetising currents.

Parameters

Current limit accuracy

Motor rated current, power factor at rated load
(Rs and oL are zero)

Moderate accuracy

Motor rated current, power factor at rated load,
measured values of Rg and olg

Good accuracy

Motor rated current, power factor at rated load,
measured values of Rg, oLgand Lg

Exact current limits based on all measured values

Servo

In this mode the drive operates in the rotor flux reference frame. The maximum normal operating current is controlled by the current limits.
DRIVE_CURRENT_MAX is full scale current feedback, i.e. rated drive current / 0.45.

The relationship between the voltage and current for Servo operation is shown in the following vector diagram.

RSiSX
“—b Servo mode
Rslsy
A A
Vo
A
is
Rotor flux
Definitions:

Vg = motor terminal voltage vector
is = motor current vector

V@ = voltage produced by the rotor magnets

MOTOR1_CURRENT_LIMIT_MAX is used as the maximum for some parameters such as the user current limits. The current maximum current limit

is defined as follows (with a maximum of 1000%):

Maximum current
Motor rated current

CURRENT_LIMIT_MAX = [

Where:
Motor rated current is given by Pr 5.07

}x100%

(MOTOR2_CURRENT_LIMIT_MAX is calculated from the motor map 2 parameters)

The Maximum current is either (1.75 x Rated drive current) when the rated current set by Pr 5.07 (or Pr 21.07 if motor map 2 is selected) is less
than or equal to the maximum Heavy Duty current rating, otherwise it is (1.1 x Maximum rated current).
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The rated active and rated magnetising currents are calculated from motor rated current (Pr 5.07) as:

rated active current = motor rated current
rated magnetising current = 0

In this mode the drive only requires the motor rated current to set the maximum current limit correctly and scale the current limits, and so no auto-
tuning is required to set these accurately.

Regen
In this mode the drive operates in a reference frame that is aligned to the voltage at the drive terminals. Because the phase shift across the input

inductors is small, the reference frame is approximately aligned with the supply voltage. The maximum normal operating current is controlled by the
current limits.

DRIVE_CURRENT_MAX is used in calculating the maximum of some parameters and is fixed at 1.75 x rated drive current. The drive can operate up
to this level under normal conditions.

The relationship between the voltage and current for Regen mode operation is shown in the following vector diagram.

Regen mode
WLigy

4 vs = Regen unit
terminal voltage

Supply
voltage r i

Definitions:

is = regen drive terminal voltage vector

vs = regen drive current vector
CURRENT_LIMIT_MAX is used as the maximum for some parameters such as the user current limits. The maximum current limit is defined as
follows (with a maximum of 1000%):

Maximum current
Motor rated current

CURRENT_LIMIT_MAX = [ }x 100%

Where:
Regen unit rated current is given by Pr 5.07
The Maximum current is either (1.75 x Rated drive current) when the rated current set by Pr 5.07 (or Pr 21.07 if motor map 2 is selected) is less
than or equal to the maximum Heavy Duty current rating, otherwise it is (1.1 x Maximum rated current).

The rated active and rated magnetising currents are calculated from regen mode rated current (Pr 5.07) as:

rated active current = regen mode rated current

rated magnetising current = 0
In this mode the drive only requires the regen mode rated current to set the maximum current limit correctly and scale the current limits, and so no
auto-tuning is required to set these accurately.

It is possible to set a level of reactive current with Pr 4.08 in regen mode. This parameter has a limit defined as REGEN_REACTIVE_MAX that is
provided to limit the total current to DRIVE_CURRENT_MAX.

Rated drive current x 1.75
Regen unit rated current

2
REGEN_REACTIVE_MAX = J[ } —Pr4.072 x100%
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Parameter descriptions: Closed-loop vector
Figure 5-7 Menu 4 Closed-loop logic diagram
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Parameter descriptions: Servo
Figure 5-8 Menu 4 Servo logic diagram
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Figure 5-9 Menu 4 Regen logic diagram
Current
Reactive m controller
current - kp gain
reference
+ Current
4.08 > controller >
ki gain Modulator
dCurren:j _ A and power
Real current Aeman + Current circuit
demand — 4.04 » » 4.13 | controller »
from Menu 3 4 V - kp gain
-4
Current
controller
ki gain
Overriding
current
limit 418
v A
Current Overload detection
magnitude Current limits
Thermal
tlmet t > Symmetrical |—
_CI_(:]';T::;I 4.07 | current
limit
rotection |——
Reactive pmode
current
»{ 4.17
Current .
measurement Active
current A 4
»< 4.02
Percentage
load 419 Overload
N accumulator
Key
hd
by nput Read-write (RW
Y X . X ead-write (RW)
I terminals 0.XX parameter
S
bl Output Read-only (RO)
X P
‘ terminals parameter
The parameters are all shown at their default settings

88

www.controltechniques.com

Unidrive SP Advanced User Guide

Issue Number: 7



Parameter | Keypad and | Parameter Parameter Advanced parameter Serialcomms| Electronic Feature look-

! - RPN Macros Performance
structure display x.00 description format descriptions protocol nameplate up table
“ Current magnitUde

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI [DE|Txt|VM|DP |ND | RA|NC|NV |PT|US|RW|BU/|PS
Coding
1 1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to DRIVE_CURRENT MAX A
Regen
Update rate 4ms write

This parameter is the r.m.s. current from each output phase of the drive. The phase currents consist of an active component and a reactive
component. The three phase currents can be combined to form a resultant current vector as shown below:

y 4 Resultant
output current
Pr4.02 Pr 4.01
Pr4.17
X

The resultant current magnitude is displayed by this parameter. The active current is the torque producing current for a motor drive and the real
current for a regen unit. The reactive current is the magnetising or flux producing current for a motor drive.

Active current

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt [VM | DP | ND | RA | NC | NV | PT | US |RW| BU | PS
Coding
1 1 2 1 1 1
Range Open-loop, Closed-loop vector, Servo, +DRIVE_CURRENT MAX A
Regen
Update rate 4ms write

Open-loop, Closed-loop vector and Servo
The active current is the torque producing current in a motor drive.

Direction of active current | Direction of rotation Torque direction
+ + Forward (accelerating)
- + Reverse (decelerating)
+ - Forward (decelerating)
- - Reverse (accelerating)

The active current is aligned with the y axis of the reference frame. In open-loop mode the x axis of the reference frame is aligned with the stator flux
vector. In Closed-loop vector and Servo modes the x axis of the reference frame is aligned with the rotor flux vector. The motor torque is proportional
to the torque producing current when field weakening is not active. Once field weakening is active the torque producing current is boosted to
compensate for the reduction in motor flux.

Regen
The active current is the real current in a regen unit.
Direction of active current Power flow
+ From supply
- Into supply

The active current is aligned with the y axis of the reference frame. The y axis of the reference frame is aligned with the regen unit terminal voltage
vector.
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4.03 Torque demand
Drive modes | Open-loop, Closed-loop vector, Servo
. Bit | SP| FI | DE|Txt|VM |DP [ ND | RA[NC | NV | PT | US |RW|BU | PS
Coding
1 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +TORQUE_PROD_CURRENT_MAX %
Update rate 4ms write

Open-loop

The torque demand is the sum of the torque reference (Pr 4.08) and the torque offset (Pr 4.09), if enabled. The units of the torque demand are % of
rated torque. 100% rated torque is defined as the torque produced by 100% rated active current.

Closed-loop vector
The torque demand can be derived from the speed controller and/or the torque reference and offset. The units of the torque demand are % of rated
torque. 100% rated torque is defined as the torque produced by 100% rated active current.

Drive modes

Current demand

Open-loop, Closed-loop vector, Servo, Regen

Regen

, Bit |[SP | FI |[DE | Txt |[VM |DP [ND |RA [NC [NV | PT |US [RW | BU | PS
Coding

1 T 11 1 1 1
Range Open-loop, Closed-loop vector, Sevo, |, rapraUE PROD_CURRENT _MAX %

Update rate

4ms write

Open-loop

The current demand is derived from the torque demand. Provided the motor is not field weakened the torque and current demands are the same. In
field weakening the current demand is increased with reduced flux:

Pr 4.04 = Pr 4.03 x frequency / rated frequency

The current demand is subject to the current limits.

Closed-loop vector and Servo
The current demand is derived from the torque demand. Provided the motor is not field weakened the torque and current demands are the same. In
the field weakening range the current demand is increased with reduced flux unless Pr 5.28 = 1. The level of flux is derived from the motor model

within the drive controllers.

Pr 4.04 = Pr 4.03 x flux / rated flux

Regen

The current demand is the output of the voltage controller in Menu 3 subject to the current limits.

Drive modes

Motoring current limit

Open-loop, Closed-loop vector, Servo

. Bit | SP| FI | DE | Txt|VM |DP | ND | RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to MOTOR1_CURRENT_LIMIT_MAX %
Open-loop 165.0
Default Closed-loop vector, Servo 175.0
Second motor Open-loop, Closed-loop vector, Servo Pr 21.27
parameter
Update rate Background read
“ Regen current limit
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI | DE | Txt|VM | DP | ND | RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to MOTOR1_CURRENT_LIMIT_MAX %
Open-loop 165.0
Default Closed-loop vector, Servo 175.0
Second motor Open-loop, Closed-loop vector, Servo Pr 21.28
parameter

Update rate

Background read
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Symmetrical current limit

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt VM | DP [ND | RA | NC [NV | PT | US |RW | BU | PS
Coding
1 1 1 1 1 1
Range Sggg:mp' Closed-loop vector, Servo, | 4 \MOTOR1_CURRENT_LIMIT_MAX %
Open-loop 165.0
Default Closed-loop vector, Servo, Regen 175.0

Second motor

parameter Open-loop, Closed-loop vector, Servo Pr21.29

Update rate Background read

Open-loop

The motoring current limit applies in either direction of rotation when the machine is producing motoring torque. Similarly the regen current limit
applies in either direction when the machine is producing regenerating torque. The symmetrical current limit can override either motoring or
regenerating current limit if it is set at a lower value than either limit.

Ramp Post ramp
—Hg )—— > reference
Current limit {
active 1 io
?
current +
limit Kp Pr4.13
A Ki Pr4.14
Active
current

The current limits are compared with the active current and if the current exceeds a limit the error value passes through the PI controller to give a
frequency component which is used to modify the ramp output. The direction of the modification is always to reduce the frequency to zero if the active
current is over the motoring limit, or to increase the frequency towards the maximum if the current is over the regenerating limit. Even when the
current limit is active the ramp still operates, therefore the proportional and integral gains (Pr 4.13 and Pr 4.14) must be high enough to counter the
effects of the ramp. See Pr 4.13 and Pr 4.14 on page 95 for gain setting.

Closed-loop vector and Servo

The motoring current limit applies in either direction of rotation when the machine is producing motoring torque. Similarly the regen current limit
applies in either direction when the machine is producing regenerating torque. The symmetrical current limit can override either motoring or
regenerating current limit if it is set at a lower value than either limit.

Regen

Current limits are provided in regen mode, however, if the current limits are active the DC bus voltage can no longer be controlled.

4.08 Torque reference
Drive modes Open-loop, Closed-loop vector, Servo
Coding Bit | SP| FI | DE | Txt|VM | DP | ND | RA | NC | NV | PT | US |RW | BU | PS
1 2 1 1
Range Open-loop, Closed-loop vector, Servo +USER_CURRENT_MAX %
Default Open-loop, Closed-loop vector, Servo 0.00
Update rate 4ms read
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4.08 Reactive current reference
Drive modes Regen
Coding Bit | SP| FI |DE|Txt |[VM | DP |ND|RA|NC|NV|PT |US|RW|BU|PS
1 1 1 1
Range Regen +REGEN_REACTIVE_MAX %
Default Regen 0.0
Update rate 4ms read

In regen mode it is possible to produce some current in the x axis of the reference frame so that the regen unit can be made to produce or consume
reactive power. This parameter defines the level of reactive current as a percentage of the regen mode rated current (Pr 5.07). Positive reactive
current produces a component of current flowing from the supply to the drive at the regen unit terminals that lags the respective phase voltage, and
negative reactive current produces a component of current that leads the respective voltage. It should be noted that the maximum current in regen
mode is limited to DRIVE_CURRENT_MAX, and so the drive applies a limit to this parameter (REGEN_REACTIVE_MAX) to limit the current
magnitude. Therefore the symmetrical current limit (Pr 4.07) must be reduced below its maximum value before this parameter can be increased from
zero.

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt |VM | DP [ ND | RA|NC | NV | PT |US |RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo +USER_CURRENT_MAX %
Default Open-loop, Closed-loop vector, Servo 0.0
Update rate 4ms read

“ Torque offset select

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI | DE | Txt |VM | DP |ND | RA|NC | NV | PT |US|RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

The torque offset is added to the torque reference when Pr 4.10 is one. The torque offset is updated every 4ms when connected to an analog input,
and so Pr 4.08 should be used for fast updating if required.

Torque mode selector
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI [DE|Txt VM |DP |ND |RA|NC|NV|PT|US|RW|BU/|PS
Coding
1 1 1
Open-loop Oto1
Range Closed-loop vector and Servo Oto4
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read
Open loop

If this parameter is 0 normal frequency control is used. If this parameter is set to 1 the current demand is connected to the current Pl controller giving
closed loop torque/current demand as shown below. The current error is passed through proportional and integral terms to give a frequency reference
which is limited to the range +SPEED_FREQ_MAX .

Current
Frequency
demand PPr413 reference
L

| Pr4.14

Active
current

Closed loop vector and Servo
When this parameter is set to 1, 2 or 3 the ramps are not active whilst the drive is in the run state. When the drive is taken out of the run state, but not
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disabled, the appropriate stopping mode is used. It is recommended that coast stopping or stopping without ramps are used. However, if ramp stop

mode is used the ramp output is pre-loaded with the actual speed at the changeover point to avoid unwanted jumps in the speed reference.

0: Speed control mode
The torque demand is equal to the speed loop output.

1: Torque control
The torque demand is given by the sum of the torque reference and the torque offset, if enabled. The speed is not limited in any way, however, the
drive will trip at the overspeed threshold if runaway occurs.

2: Torque control with speed override
The output of the speed loop defines the torque demand, but is limited between 0 and the resultant torque reference (Pr 4.08 + Pr 4.09 (if
enabled)). The effect is to produce an operating area as shown below if the final speed demand and the resultant torque reference are both
positive. The speed controller will try and accelerate the machine to the final speed demand level with a torque demand defined by the resultant

torque reference. However, the speed cannot exceed the reference because the required torque would be negative, and so it would be clamped
to zero.

Current

~ Pra.08 +
Pr 4.09 (if enabled)

>

Speed
Pr 3.01

Depending on the sign of the final speed demand and the resultant torque the four areas of operation shown below are possible.

+ final speed demand - final speed demand
+ resultant torque + resultant torque

_ 1

+ final speed demand - final speed demand
-resultant torque - resultant torque

This mode of operation can be used where torque control is required, but the maximum speed must be limited by the drive.

3: Coiler/uncoiler mode
Positive final speed demand: a positive resultant torque will give torque control with a positive speed limit defined by the final speed demand. A
negative resultant torque will give torque control with a negative speed limit of -5rpm.

Negative final speed demand: a negative resultant torque will give torque control with a negative speed limit defined by the final speed demand. A
positive resultant torque will give torque control with a positive speed limit of +5rpm.

Example of coiler operation:

This is an example of a coiler operating in the positive direction. The final speed demand is set to a positive value just above the coiler reference
speed. If the resultant torque demand is positive the coiler operates with a limited speed, so that if the material breaks the speed does not exceed a
level just above the reference. It is also possible to decelerate the coiler with a negative resultant torque demand. The coiler will decelerate down to -
5rpm until a stop is applied. The operating area is shown in the following diagram:

Area for coiler operation, speed
limited to ref and positve torque

Final speed

Torque
\ / demand
v

| :

Speed

-5rpm /

Area for decelerating the coiler, reverse
speed limited and negative torque

Example of uncoiler operation:
This is an example for an uncoiler operating in the positive direction. The final speed demand should be set to a level just above the maximum normal
speed. When the resultant torque demand is negative the uncoiler will apply tension and try and rotate at 5rpm in reverse, and so take up any slack.
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The uncoiler can operate at any positive speed applying tension. If it is necessary to accelerate the uncoiler a positive resultant torque demand is
used. The speed will be limited to the final speed demand. The operating area is the same as that for the coiler and is shown below:

Area for accelerating
uncoiler: positive torque,
limited speed

Torque 4 / Speed reference

» Speed

-5rpm Area for normal uncoiler

operation: negative torque,
limited to low speed in reverse

4: Speed control with torque feed-forward

The drive operates under speed control, but a torque value may be added to the output of the speed controller. This can be used to improve the
regulation of systems where the speed loop gains need to be low for stability.

Current demand filter 1

Drive modes | Closed-loop vector, Servo

. Bit [ SP| FI |[DE | Txt |VM |DP |ND | RA|NC | NV | PT [ US |RW|BU | PS
Coding
1 1 1 1
Range Closed-loop vector, Servo 0.0 to 25.0 ms
Default Closed-loop vector, Servo 0.0

Update rate Background read

A first order filter, with a time constant defined by this parameter, is provided on the current demand to reduce acoustic noise and vibration produced
as a result of position feedback quantisation noise. The filter introduces a lag in the speed loop, and so the speed loop gains may need to be reduced
to maintain stability as the filter time constant is increased. Alternative time constants can be selected depending on the value of the speed controller
gain selector (Pr 3.16). If Pr 3.16 = 0 Pr 4.12 is used, if Pr 3.16 = 1 Pr 4.23 is used.

“ Current controller Kp gain
Drive modes Open-loop, Closed-loop vector, Servo, Regen
] Bit | SP| FI |DE | Txt [VM |DP | ND [ RA|[NC [NV | PT |US |[RW|BU | PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 30,000
Regen
Drive voltage rating: 200V 400V 575V 690V
Open-loop, 20 20 20 20
Default Closed-loop vector, Servo 75 150 180 215
Regen 45 90 110 130
Closed-loop vector, Servo Pr 21.22
Update rate Background read
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Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI | DE|Txt|VM |DP |ND | RA|NC | NV | PT |US|RW|BU | PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 30,000
Regen
Drive voltage rating: 200V 400V 575V 690V
Default Open-loop, 40 40 40 40
Closed-loop vector, Servo, Regen 1,000 2,000 2,400 3,000
Second motor Closed-loop vector, Servo Pr21.23
parameter
Update rate Background read

Open-loop

These parameters control the proportional and integral gains of the current controller used in the open loop drive. As already mentioned the current
controller either provides current limits or closed loop torque control by modifying the drive output frequency. The control loop is also used in its torque
mode during mains loss, or when the controlled mode standard ramp is active and the drive is decelerating, to regulate the flow of current into the
drive. Although the default settings have been chosen to give suitable gains for less demanding applications it may be necessary for the user to adjust
the performance of the controller. The following is a guide to setting the gains for different applications.

Current limit operation

The current limits will normally operate with an integral term only, particularly below the point where field weakening begins. The proportional term is
inherent in the loop. The integral term must be increased enough to counter the effect of the ramp which is still active even in current limit. For
example, if the drive is operating at constant frequency and is overloaded the current limit system will try to reduce the output frequency to reduce the
load. At the same time the ramp will try to increase the frequency back up to the demand level. If the integral gain is increased too far the first signs of
instability will occur when operating around the point where field weakening begins. These oscillations can be reduced by increasing the proportional
gain. A system has been included to prevent regulation because of the opposite actions of the ramps and the current limit. This can reduce the actual
level that the current limit becomes active by 12.5%. This still allows the current to increase up to the current limit set by the user. However the current
limit flag (Pr 10.09) could become active up to 12.5% below the current limit depending on the ramp rate used.

Torque control

Again the controller will normally operate with an integral term only, particularly below the point where field weakening begins. The first signs of
instability will appear around base speed, and can be reduced by increasing the proportional gain. The controller can be less stable in torque control
mode rather than when it is used for current limiting. This is because load helps to stabilise the controller, and under torque control the drive may
operate with light load. Under current limit the drive is often under heavy load unless the current limits are set at a low level.

Mains loss and controlled standard ramp

The DC bus voltage controller becomes active if mains loss detection is enabled and the drive supply is lost or controlled standard ramp is being used
and the machine is regenerating. The DC bus controller attempts to hold the DC bus voltage at a fixed level by controlling the flow of current from the
drive inverter into its DC bus capacitors. The output of the DC bus controller is a current demand which is fed into the current PI controller as shown
in the following diagram.

Current
DC Bus demand o rats
voltage retsL
controller | Pra.14
Frequency
reference
DC Bus
capacitor

Active current

Although it is not usually necessary the DC bus voltage controller can be adjusted with Pr 5.31. However, it may often be necessary to adjust the
current controller gains to obtain the required performance. If the gains are not suitable it is best to set up the drive in torque control first. Set the gains
to a value that does not cause instability around the point at which field weakening occurs. Then revert back to open loop speed control in standard
ramp mode. To test the controller the supply should be removed while the motor is running. It is likely that the gains can be increased further if
required because the DC bus voltage controller has a stabilising effect, provided that the drive is not required to operate in torque control mode.
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Closed-loop vector and Servo
The Kp and Ki gains are used in the voltage based current controller. The default values give satisfactory operation with most motors. However it may
be necessary to change the gains to improve the performance. The proportional gain (Pr 4.13) is the most critical value in controlling the
performance. Either the value can be set by auto-tuning (see Pr 5.12 on page 109) or it can be set by the user so that

Pr4.13=Kp=(L/T)x(lfs/ Vi) x (256 / 5)
Where:

T is the sample time of the current controllers. The drive compensates for any change of sample time, and so it should be assumed that the
sample time is equivalent to the lowest sample rate of 167ps.

L is the motor inductance. For a servo motor this is half the phase to phase inductance that is normally specified by the manufacturer. For an
induction motor this is the per phase transient inductance (oLs). This is the inductance value stored in Pr 5.24 after the auto-tune test is carried
out. If oLs cannot be measured it can be calculated (see Pr 5.24 on page 117).

Its is the peak full scale current feedback = Rated drive current x V2 /0.45. Where rated drive current is given by Pr 11.32.

Vs, is the maximum DC bus voltage.

Therefore:

Pr 4.13 = Kp= (L / 167ps) x (Rated drive current x V27/0.45/ Vis) x (256 / 5)
= K x L x Rated drive current

Where:
K=v2/(0.45x Vis X 167us) x (256 / 5)
Drlvrea t\;ggage Vi K
200V 415V 2,322
400V 830V 1,161
575V 990V 973
690V 1,190V 951

his set-up will give a step response with minimum overshoot after a step change of current reference. The approximate performance of the current
controllers will be as given below. The proportional gain can be increased by a factor of 1.5 giving a similar increase in bandwidth, however, this gives
a step response with approximately 12.5% overshoot.

Switching frequency Current control Gain bandwidth Delay
(kHz) sample time (ps) (Hz) (us)
3 167 TBA 1,160
4 125 TBA 875
6 83 TBA 581
8 125 TBA 625
12 83 TBA 415
16 125 TBA 625

The integral gain (Pr 4.14) is less critical and should be set so that

Pr4.14=Ki=Kpx256 x T/ Ty,
Where:

T, is the motor time constant (L / R).
R is the per phase stator resistance of the motor (i.e. half the resistance measured between two phases).

Therefore

Pr 4.14 = Ki = (K x L x Rated drive current) x 256 x 167us x R/ L
=0.0427 x K x R x Rated drive current

The previous equation gives a conservative value of integral gain. In some applications where it is necessary for the reference frame used by the
drive to dynamically follow the flux very closely (i.e. high speed closed-loop induction motor applications) the integral gain may need to have a
significantly higher value.

As already stated, the drive compensates for changes of switching frequency to give similar performance as the switching frequency changes. The
following table gives the relationship between the user gain values and the values actually used by the drive for Unidrive and Unidrive SP. Although
other scaling values are included in the current controller these values can be used to make a relative comparison between switching frequencies and
a relative comparison between Unidrive and Unidrive SP. For example: the amount of acoustic noise produced in the motor from encoder speed ripple
is generally related to the product of the speed controller and current controller proportional gains. The values in this table can be used in conjunction
with the speed loop proportional gain to assess the amount of acoustic noise that is likely to be produced from the encoder speed ripple for each
product and with different switching frequencies.
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Unidrive Unidrive SP
Switching freq Proportional gain Integral gain Switching freq Proportional gain Integral gain
3kHz Pr4.13x0.5 Pr4.14 3kHz Pr4.13 Pr4.14
4.5kHz Pr4.13 x0.75 Pr4.14 4kHz Pr4.13x1.5 Pr4.14
6kHz Pr4.13 Pr4.14 6kHz Pr4.13 x 2 Pr4.14
9kHz Pr4.13 x0.75 Pr4.14 8kHz Pr4.13x 2 Pr4.14x1.3
12kHz Pr4.13 Pr4.14 12kHz Pr4.13 x 2.6 Pr4.14x1.3
16kHz Pr4.13 x 2 Pr4.14x1.3

Regen

The defaults Kp and Ki gains should be suitable for the standard regen inductors. If the input inductance is significantly higher the gains should be
adjusted as described for the Closed-loop vector and Servo modes. See Pr 3.06 on page 77 for guidelines on setting the regen unit current controller
gains.

Thermal time constant

Drive modes | Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI | DE | Txt |VM [DP | ND | RA|NC |NV | PT |US |RW|BU | PS
Coding
1 1 1

Range Open-loop, Closed-loop vector, Servo, 0.0 to 400.0

Regen
Default Open-loop, Closed-loop vector, Regen 89.0

Servo 20.0
Second motor | Open-loop, Closed-loop vector, Servo,

Pr21.16

parameter Regen
Update rate Background read

“ Thermal protection mode

Drive modes | Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI | DE| Txt|VM | DP | ND | RA|NC|NV |PT |US |RW|BU|PS
Coding
1 1 1 1

Range Open-loop, Closed-loop vector, Servo, 0to 1

Regen
Default Open-loop, Closed-loop vector, Servo, 0

Regen
Update rate Background read

The motor is modelled thermally in a way that is equivalent to the electrical circuit shown as follows.

_@ % t=RC

—
(*/(K*Motor Rated Current)?

c R Temp

The temperature of the motor as a percentage of maximum temperature, with a constant current magnitude of |, constant value of K and constant
value of motor rated current (set by Pr 5.07 or Pr 21.07) after time t is given by

Temp = [I2 / (K x Motor rated current)z] (1- e'V‘) x 100%

This assumes that the maximum allowed motor temperature is produced by K x Motor rated current and that t is the thermal time constant of the point
in the motor that reaches its maximum allowed temperature first. T is defined by Pr 4.15. The estimated motor temperature is given by Pr 4.19 as a
percentage of maximum temperature. If Pr 4.15 has a value between 0.0 and 1.0 the thermal time constant is taken as 1.0.

If the rated current (defined by Pr 5.07 or Pr 21.07 depending on which motor is selected) is less or equal to the maximum Heavy Duty rating then
Pr 4.25 can be used to select 2 alternative protection characteristics (see diagram below). If Pr 4.25 is 0 the characteristic is for a motor which can
operate at rated current over the whole speed range. Induction motors with this type of characteristic normally have forced cooling. If Pr 4.25 is 1 the
characteristic is intended for motors where the cooling effect of motor fan reduces with reduced motor speed below half of rated speed. The maximum
value for K is 1.05, so that above the knee of the characteristics the motor can operate continuously up to 1.05% current. (In Regen mode K = 1.05
over the whole operating frequency range.)
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A
Motor total
current (Pr 4.01)
as a percentage

of motor rated It protection operates in this reglon

current
100% -
70% |-~

Max. permissible
continuous
current

— Pr4.25=0

————— Pr4.25=1

50% 100% Motor spe;d as a

percentage of base speed
Open loop: Proportion of rated frequency Pr 5.06.

Closed loop: Proportion of rated speed Pr 5.08.

Rated current (Pr 5.07 or Pr 21.07) < maximum Heavy Duty rating.

If the rated current is above the maximum Heavy Duty rating then Pr 4.25 can also be used to select 2 alternative protection characteristics. Both
characteristics are intended for motors where the cooling effect of the motor fan reduces with reduced motor speed, but with different speeds below
which the cooling effect is reduced. The maximum value for K is 1.01, so that above the knee of the characteristics the motor can operate
continuously up to 1.01% current. (In Regen mode K = 1.01 over the whole operating frequency range.)

Motor total *
current (Pr 4.01)
as a percentage

of motor rated I’t protection operates in this reglon

current
100% -
70% [~

Max. permissible
continuous
current

— Pr4.25=0

----- Pr4.25 =1

15% 50% 100% Motor spe:zd as a

percentage of base speed
Open loop: Proportion of rated frequency Pr 5.06.

Closed loop: Proportion of rated speed Pr 5.08.
Rated current (Pr 5.07 or Pr 21.07) > maximum Heavy Duty rating.

When the estimated temperature reaches 100% the drive takes some action depending on the setting of Pr 4.16. If Pr 4.16 is O, the drive trips when
the threshold is reached. If Pr 4.16 is 1, the current limit is reduced to (K - 0.05) x 100% when the temperature is 100%. The current limit is set back
to the user defined level when the temperature falls below 95%. In servo and regen modes the current magnitude and the active current controlled by
the current limits should be similar, and so this system should ensure that the motor operates just below its thermal limit.

The time for some action to be taken by the drive from cold with constant motor current is given by:
Tyip = (Pr4.15) xIn(1 - (Kx Pr 5.07 / Pr 4,01

Alternatively the thermal time constant can be calculated from the trip time with a given current from:
Pr4.15 = -Ty;, / In(1 - (K / Overload)?)

For example, if the drive should trip after supplying 150% overload for 60 seconds with K = 1.05 then
Pra.15=-60/In(1 - (1.05/ 1.50)%) = 89
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The thermal protection system can be used in regen mode to protect the input inductors. The rated current (Pr 5.07) should be set to the rated current
for the inductors. The thermal model temperature accumulator is reset to zero at power-up and accumulates the temperature of the motor whilst the
drive remains powered-up. Each time Pr 11.45 is changed to select a new motor, or the rated current defined by Pr 5.07 or Pr 21.07 (depending on
the motor selected) is altered, the accumulator is reset to zero.

4.17 Reactive current
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt|VM |DP | ND |RA|NC|NV | PT |US |RW|BU|PS
Coding
1 1 2 1 1 1
Range Open-loop, Closed-loop vector, Servo, +DRIVE_CURRENT_MAX A
Regen
Update rate 4ms write

The drive reactive current is shown in this parameter for all modes.

Overriding current limit

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [ SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1 1 1 1
Range gzgg:“p’ Closed-loop vector, Servo, | 4 ToRQUE_PROD_CURRENT MAX %
Update rate Background write

The current limit applied at any time depends on whether the drive is motoring or regenerating and also on the level of the symmetrical current limit.
Pr 4.18 gives the limit level that applies at any instant.

Overload accumulator

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP | FI |DE | Txt VM | DP | ND | RA|NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 010 100.0 %
Regen
Update rate Background write

See Pr 4.16 on page 97.

Percentage load

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP | FI |DE | Txt|VM [DP | ND [ RA|NC [NV | PT | US |RW | BU | PS
Coding
1 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +USER_CURRENT_MAX %
Regen
Update rate Background write

Open-loop, Closed-loop vector, Servo

This parameter displays the actual torque producing current (Pr 4.02) as a percentage of rated active current. Positive values indicate motoring and
negative values indicate regenerating.

Regen

This parameter displays the active current (Pr 4.02) as a percentage of the rated current (Pr 5.07 or Pr 21.07). Positive values indicate power flow
from the supply and negative values indicate power into the supply

Inertia compensation enable

Drive modes Closed-loop vector, Servo
! Bit | SP| FI |DE|Txt |[VM |DP |ND | RA|[NC NV | PT |US |RW|BU | PS
Coding
1 1 1
Default Closed-loop vector, Servo 0
Update rate Background read

If this parameter is set to one, the drive calculates a torque reference from the motor and load inertia (Pr 3.18) and the rate of change of speed
reference. The torque reference is added to the speed controller output to provide inertia compensation. This can be used in speed or torque control
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applications to produce the torque required to accelerate or decelerate the load inertia.
4.23 Current demand filter 2
Drive modes Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM | DP | ND | RA|NC |NV | PT |US |RW|BU | PS
Coding
1 1 1 1
Range Closed-loop vector, Servo 0.0to 25.0 ms
Default Closed-loop vector, Servo 0.0

Update rate

Background read

The current demand filter time constant is defined by this parameter if the speed gain select (Pr 3.16) is one.

“ User current maximum scaling

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI | DE|Txt|{VM | DP | ND | RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1 1 1
Range ggge;‘:"o‘" Closed-loop vector, Servo, | 1 1, TORQUE_PROD_CURRENT _MAX %
Open-loop, 165.0
Default Closed-loop vector, Servo, Regen 175.0

Update rate

Background read

The maximum for Pr 4.08 and Pr 4.20 is defined by this parameter

Drive modes

Low speed thermal protection mode

Open-loop, Closed-loop, Servo

. Bit | SP | FI | DE | Txt |VM | DP | ND | RA|NC | NV | PT |US |RW|BU | PS

Coding
1 1 1
Default Open-loop, Closed-loop, Servo 0
Update rate Background read
See Pr 4.16 on page 97.
Percentage torque

Drive modes Open-loop

. Bit | SP | FI | DE | Txt |VM | DP | ND | RA|NC | NV | PT | US |RW | BU | PS
Coding

1 1 1 1 1 1

Default Open-loop +*USER_CURRENT_MAX %

Update rate

Background read

Pr 4.26 shows the torque producing current (Pr 4.02) as a percentage of the active torque producing current, but with an additional adjustment above
base speed so that this parameter shows percentage torque. Below base speed Pr 4.26 is equal to Pr 4.20. Above base speed the percentage torque
producing current (shown in Pr 4.20) is adjusted as follows:

Pr 4.26 = Pr 4.20 x rated frequency / frequency
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5.6 Menu 5: Motor control
Open loop
Figure 510 Menu 5 Open-loop logic diagram
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E ;;leczuenctyd resistance 1
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: I_l Transient /\
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* switching
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Key
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The parameters are all shown at their default settings
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Output frequency
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit [ SP| FI |DE | Txt |[VM | DP | ND | RA|NC | NV | PT |US|RW|BU |PS
Coding 1 1 1 1 1 1
Closed-loop vector, Servo,Regen: VM =0
Open-loop +SPEED_FREQ_MAX Hz
Range Closed-loop vector, Servo +1250.0 Hz
Regen +100.0 Hz
Update rate 250us write

Open-loop

Although the range for scaling purposes is +£SPEED_FREQ_MAX, the actual parameter value can be increased beyond this range by slip
compensation. This parameter gives the output frequency of the drive, i.e. the sum of the post ramp reference and the slip compensation.
Closed-loop vector and Servo

In these modes the output frequency is not controlled directly, and so the output frequency displayed in this parameter is calculated by measuring the
frequency of the controller reference frame.

Regen

In Regen mode the supply frequency is shown. Negative values indicate negative phase rotation of the supply.

Output voltage

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP | FI |DE | Txt |VM | DP | ND | RA|[NC|NV | PT|US|RW|BU |PS
Coding
1 1 1 1 1

Range Open-loop, Closed-loop vector, Servo, 0 to AC_VOLTAGE_MAX V

Regen
Update rate Background write

This is the modulus of the r.m.s. fundamental line to line voltage at the inverter output.

5.03 Output power
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [ SP| FI |DE|Txt|VM |DP |ND | RA|NC |NV |PT |US|RW|BU |PS
Coding
1 1 2 1 1 1
Range Open-loop, Closed-loop vector, Servo, +POWER_MAX kKW
Regen
Update rate Background write

Open-loop, Closed-loop vector and Servo modes

The output power is the dot product of the output voltage and current vectors. Positive power indicates power flowing from the drive to the motor
(motoring) and negative power indicates power flowing from the motor to the drive (regen).

Regen mode

The output power is the dot product of the output voltage and current vectors. Positive power indicates power flowing from the supply to the drive, and
negative power indicates power flowing from the drive to the supply.

Motor rpm
Drive modes Open-loop
. Bit |SP| FI |[DE|Txt |VM |DP | ND |RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop ‘ +180,000 rpm
Update rate Background write

The motor rpm is calculated from the post ramp reference (Pr 2.01) for normal operation, or the slave frequency demand (Pr 3.01) if frequency slaving
is being used. The speed of rotation is calculated as follows:

rpm = 60 x frequency / no. of pole pairs

This calculation relies on the number of motor poles being set up correctly in Pr 5.11, or if auto mode is selected (Pr 5.11 = 0) then it relies on a
reasonably accurate value of motor rated speed being set in Pr 5.08 to allow correct calculation of the motor poles. If frequency slaving is being used
there will be an error due to the slip frequency. However, in normal operation the result will be reasonably accurate provided that the slip
compensation has been set up correctly in the rated full load rpm parameter (Pr 5.08).
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DC bus voltage
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt |[VM |DP | ND | RA|NC|NV | PT |US |RW|BU | PS
Coding
1 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to +DC_VOLTAGE_MAX V
Regen
Update rate Background write
Voltage across the internal DC bus of the drive.
Rated frequency
Drive modes Open-loop, Closed-loop vector
. Bit | SP| FI |DE | Txt |[VM |DP |ND | RA|NC [NV | PT |US |RW|BU | PS
Coding
1 1 1 1
Range Open-loop 0 to 3000.0 Hz
9 Closed-loop vector 0to 1250.0 Hz
Default Open-loop, Closed-loop vector EUR: 50.0 Hz, USA: 60.0 Hz

Second motor
parameter

Open-loop, Closed-loop vector

Pr 21.06

Update rate

Background read

Open loop

The motor rated frequency and the motor rated voltage (Pr 5.09) are used to define the voltage to frequency characteristic applied to the motor (see
Pr 5.09 on page 107). The motor rated frequency is also used in conjunction with the motor full load rpm to calculate the rated slip for slip
compensation (see Pr 5.08 on page 107).

Closed loop vector
The motor rated frequency is used in conjunction with the motor full load rpm to calculate the rated slip of the machine for the vector control algorithm

(see Pr 5.08 on page 107). The test frequency used for the rotating auto-tune test is 2/3 x Pr 5.06.

Motor rated current (Regen mode: Regen unit rated current)

Open-loop, Closed-loop vector, Servo, Regen

Drive modes

Regen

. Bit | SP | FI |DE | Txt|VM |[DP | ND | RA|NC | NV | PT | US |[RW|BU | PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to RATED_CURRENT_MAX A
Default Open-loop, Closed-loop vector, Servo, Drive rated current (Pr 11.32)

Second motor
parameter

Open-loop, Closed-loop vector, Servo,
Regen

Pr21.07

Update rate

Background read

Open-loop

Current limits
Motor thermal protection

Slip compensation
Dynamic V to F control

Vector mode voltage control

Closed-loop vector

Current limits
Motor thermal protection
Vector control algorithm

Current limits

The rated current should be set at the motor nameplate value for rated current. The value of this parameter is used as follows:

Servo Motor thermal protection
Regen Thermal protection
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Rated load rpm / Rated speed
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP | FI |DE | Txt|VM | DP | ND | RA|NC [NV | PT |US |RW|BU | PS
Coding 1 1 1
Closed-loop vector DP=2
Open-loop, 0 to 180,000 rpm
Range Closed-loop 0.00 to 40,000.00 rpm
Open-loop, EUR: 1,500, USA: 1,800
Default Closed-loop vector EUR: 1450.00, USA: 1,770.00
Servo 3,000.00
Second motor Open-loop, Closed-loop vector, Servo Pr21.08
parameter
Update rate Background read
Open loop

The rated load rpm is used with the motor rated frequency and No. of poles to calculate the rated slip of induction machines in Hz.

rated slip (Hz) = rated motor frequency - (no. of pole pairs x motor full load rpm / 60)
=Pr5.06 - ((Pr5.11/2) x Pr5.08 / 60)

If Pr 5.08 is set to 0 or to synchronous speed slip compensation is disabled. If slip compensation is required this parameter should be set to the
nameplate value, which should give the correct rpm for a hot machine. Sometimes it will be necessary to adjust this when the drive is commissioned
because the nameplate value may be inaccurate. Slip compensation will operate correctly both below base speed and within the field weakening
region. Slip compensation is normally used to correct for the motor speed to prevent speed droop as load is applied. The rated load rpm can be set
higher than synchronous speed to deliberately introduce speed droop. This can be useful to aid load sharing with mechanically coupled motors.

Closed loop vector
Rated load rpm is used with motor rated frequency to determine the full load slip of the motor which is used by the vector control algorithm. Incorrect
setting of this parameter has the following effects:

* Reduced efficiency of motor operation

* Reduction of maximum torque available from the motor

* Reduced transient performance

» Inaccurate control of absolute torque in torque control modes

The nameplate value is normally the value for a hot machine, however, some adjustment may be required when the drive is commissioned if the
nameplate value is inaccurate. Either a fixed value can be entered in this parameter or the drive rated speed optimisation system may be used to
automatically adjust this parameter (see Pr 5.16 on page 115). It should be noted that the optimisation system does not operate when closed-loop
vector mode is used with no position feedback (see Pr 3.24 on page 58).

Servo
The Rated load rpm defines the rated speed of the motor and is only used in the motor thermal protection scheme (see Pr 5.12 on page 109.) and to
determine the speed used in the auto tuning inertia test (see Pr 5.12 on page 109).

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE | Txt|VM | DP | ND | RA|NC | NV | PT |US |RW|BU | PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop, Servo 0to AC_VOLTAGE_SET_MAX YV
200V rating drive: 230V
Default Open-loop, Closed-loop vector, Servo 400V'rating drive: EUR: 400V, USA: 480V

600V rating drive: 575V
690V rating drive: 690V

Second motor

Open-loop, Closed-loop vector, Servo Pr21.09
parameter

Update rate Level 4 read

Open loop
The rated voltage is used in conjunction with the motor rated frequency (Pr 5.06) to define the voltage to frequency characteristic applied to the motor.
The following operating methods selected by Pr 5.14 are used to define the drive frequency to voltage characteristic.

Open-loop vector mode: Ur_S, Ur or Ur_|

A linear characteristic is used from OHz to rated frequency, and then a constant voltage above rated frequency. When the drive operates between
rated frequency/50 and rated frequency/4, full vector based stator resistance (Rs) compensation is applied. However there is a delay of 0.5s when the
drive is enabled during which only partial vector based compensation is applied to allow the machine flux to build up. When the drive operates
between rated frequency/4 and rated frequency/2 the Rs compensation is gradually reduced to zero as the frequency increases. For the vector
modes to operate correctly the stator resistance (Pr 5.17), motor rated power factor (Pr 5.10) and voltage offset (Pr 5.23) are all required to be set up
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accurately.

Fixed boost mode: Fd
A linear characteristic is used from OHz to rated frequency, and then constant voltage above rated frequency. Low frequency voltage boost as defined
by Pr 5.15 is applied as shown below.

Output Output voltage characteristic

voltage A

Pr 5.09

Pr5.09/2
Voltage
boost Pr 5.15 ; >
Pr5.06/2 Pr5.06 Output
frequency

Square law mode: SrE
A square law characteristic is used from OHz to rated frequency, and then constant voltage above rated frequency. Low frequency voltage boost
raises the start point of the square law characteristic as shown below.

1

Pr 5.15 + [(freq/Pr 5.06)’ x (Pr 5.09 - Pr 5.15)]

ool

Pr 5.06

Closed loop vector

The rated voltage is used by the field controller to limit the voltage applied to the motor. Normally this is set to the nameplate value. So that current
control can be maintained it is necessary for the drive to leave some 'headroom' between the machine terminal voltage and the maximum available
drive output voltage. The drive allows over-modulation of the PWM inverter which can produce a fundamental voltage that is higher than the drive
input voltage, but would cause substantial odd harmonic distortion if used in steady state operation. Therefore the drive uses a headroom limit which
allows the inverter to give a steady state output voltage equivalent to the input voltage minus voltage drops inside the drive. This gives enough
headroom for the current controllers to operate satisfactorily. However, for good transient performance at high speed the rated voltage should be set
below 95% of the minimum supply voltage to the drive.

The rated voltage is also used in conjunction with the motor rated frequency (Pr 5.06) during the rotating auto-tune test (see Pr 5.12 on page 109) and
in the calculations required for automatic optimisation of the rated motor slip. It is important, therefore that the correct rated voltage for the motor is
used. In some applications it may be necessary to restrict the voltage applied to the motor to a level lower than the nameplate rated voltage of the
motor. In this case the rated frequency (Pr 5.06) must be adjusted to maintain the ratio of rated voltage and frequency given on the motor nameplate.
The rated frequency will then be different to the nameplate value, and so the rated speed must be changed from the nameplate value to give the
correct rated slip.

Servo

The rated voltage is used by the field controller to limit the voltage applied to the motor if field weakening operation is required. As in closed-loop
vector mode some headroom must be left for the current controllers to operate, and so the drive will use the voltage level set by this parameter or the
headroom limit whichever is the lower.
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Rated power factor
Drive modes Open-loop, Closed-loop vector
. Bit | SP | FI |DE | Txt [VM | DP | ND | RA|NC [NV | PT | US |RW|BU | PS
Coding
3 1 1 1

Range Open-loop, Closed-loop 0.000 to 1.000

Default Open-loop, Closed-loop vector 0.850

Second motor Open-loop, Closed-loop vector Pr21.10

parameter

Update rate Background read
Open loop

The power factor is the true power factor of the motor, i.e. the angle between the motor voltage and current. The power factor is used in conjunction
with the motor rated current (Pr 5.07) to calculate the rated active current and magnetising current of the motor. The rated active current is used
extensively to control the drive, and the magnetising current is used in vector mode Rs compensation. It is important that this parameter is set up
correctly.

Closed loop vector

The power factor is the true power factor of the motor, i.e. the angle between the motor voltage and current. If the stator inductance is set to zero (Pr
5.25) then the power factor is used in conjunction with the motor rated current and other motor parameters to calculate the rated active and
magnetising currents which are used in the vector control algorithm. If the stator inductance has a non-zero value this parameter is not used by the
drive, but is continuously written with a calculated value of power factor

Number of motor poles

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt |VM |DP |ND | RA[NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 60 (Auto to 120 POLE)
Open-loop, Closed-loop vector 0 (Auto)
Default Servo 3 (6 POLE)

Second motor

parameter Open-loop, Closed-loop vector, Servo | Pr 21.11

Update rate Background read

Open-loop

This parameter is used in the calculation of motor speed and in applying the correct slip compensation. When auto is selected the number of motor
poles is automatically calculated from the rated frequency (Pr 5.06) and the rated load rpm (Pr 5.08). The number of poles = 120 * rated frequency /
rpm rounded to the nearest even number.

Closed-loop vector

This parameter must be set correctly for the vector control algorithms to operate correctly. When auto is selected the number of motor poles is
automatically calculated from the rated frequency (Pr 5.06) and the rated load rpm (Pr 5.08). The number of poles = 120 * rated frequency / rpm
rounded to the nearest even number.

Servo

This parameter must be set correctly for the vector control algorithms to operate correctly. When auto is selected the number of poles is set to 6.

Autotune
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt |VM |DP |[ND | RA|NC|NV | PT [US|RW|BU | PS
Coding
1 1
Open-loop, Oto2
Range Closed-loop vector, Oto4
Servo Oto6
Default Open-loop, Closed-loop vector, Servo 0
Update rate Background read

If this parameter is set to a non-zero value, the drive is enabled and a run command is applied in either direction the drive performs an auto-tune test
for the drive modes listed below. All tests that rotate the motor are carried out in the forward direction if Pr 1.12 = 0 or the reverse direction if Pr 1.12
= 1. For example, if the test is initiated by applying run reverse (Pr 6.32 = 1) the test is performed in the reverse direction. It should be noted however
that the motor may jump in either direction by up to half an electrical revolution at the start of the phasing test and then move in the required direction
for the remainder of the test. The test will not start unless the drive is disabled before the test is initiated by applying the enable or run, i.e. it will not

start if the drive is in the stop state. In closed-loop modes it is not possible to go into the stop state if Pr 5.12 has a non-zero value. (If Pr 5.12 is set to
4 in closed-loop vector mode or 6 in servo mode then no test is carried out, but the current loop gains are re-calculated. For these actions the drive
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does not need to be enabled.)

It is important that the motor is at standstill before the auto-tune test is performed if the correct results are to be obtained. The parameters modified by
the auto-tune tests are defined below when the second motor parameters are not selected (i.e. Pr 11.45 = 0). If the second motor is selected for the
duration of the tests (i.e. Pr 11.45 = 1), the second motor parameters in menu 21 are modified instead and not the parameters described below. When
the test is completed successfully the drive is disabled. The motor can only be restarted if the drive is first in a state where the run command is not
applied (i.e. the run or enable command must be removed, or the drive must be tripped etc.) As the tests progress the calculated parameters are
saved to EEPROM as indicated. If for any reason the test fails, and the drive trips, no further parameters are calculated or stored in EEPROM. (If the
drive is in Auto or Boot cloning modes (Pr 11.42 = 3 or 4) the parameters are also saved to the SMARTCARD where it is indicated that parameters are
saved to EEPROM.)

Open-loop
In this mode the following parameters are used in the vector control algorithm.
Parameter Basic algorithm Slip compensation
Rated frequency Pr 5.06 v v
Rated current Pr 5.07 v v
Rated load rpm Pr 5.08 v
Rated voltage Pr 5.09 v
Power factor Pr 5.10 v
No. of poles Pr 5.1 v
Stator resistance (Rg) Pr5.17 v
Transient inductance (oLg) Pr5.24

All these parameters can be set by the user. The auto-tune test can be used to overwrite the user or default settings as described below. Accurate
values of stator resistance and voltage offset are required even for moderate performance in vector mode (an accurate value of power factor is less
critical).

1: Stationary test

» A stationary test is performed to measure the stator resistance (Pr 5.17) and voltage offset (Pr 5.23). The power factor (Pr 5.10) is not affected.
Pr 5.17 and Pr 5.23 are saved to EEPROM.

: Rotating test
» The stationary test is performed and the parameters saved to EEPROM as described above.

N

+ A stationary test is performed to measure the transient inductance (Pr 5.24). The transient inductance is not used directly by the drive, but is an
intermediate value in determining the power factor after the rotating test.

*  Pr5.24 is saved to EEPROM.

» Arotating test is performed in which the motor is accelerated with the currently selected ramps to 2/3 of rated speed and held at this speed for
several seconds. Once the test is complete the power factor (Pr 5.10) is updated and the motor coasts to a stop. The motor should be unloaded
for this test to produce correct results.

*  Pr5.10 is saved to EEPROM.

Closed-loop vector
In this mode the following parameters are used in the vector control algorithm.

Parameter If L is zero | If Ly is not zero Required for good Required for excellent
performance performance

Rated frequency Pr 5.06 4 v v v
Rated current Pr 5.07 v v v v
Rated load rpm Pr 5.08 v 4 v v
Rated Voltage Pr 5.09 v v v v
Power factor Pr 5.10 4 v

No. of poles Pr5.11 v v v v
Stator resistance (Rg) Pr5.17 4 v v v
Transient inductance (oLg) Pr5.24 v v v v
Stator inductance (Lg) Pr5.25 v v
Motor saturation breakpoint 1 Pr 5.29 v 4 v
Motor saturation breakpoint 2 Pr 5.30 v v v

All these parameters can be set by the user. The motor set-up is constantly recalculated in the background task, therefore modifying these
parameters even after auto-tune will affect the performance of the drive. The auto-tune test can be used to overwrite the user or default settings as
described below. It should be noted that the current loop gains (Pr 4.13 and 4.14) are not updated as part of any test if either the stator resistance or
the transient inductance for the active motor map are zero.

1. Stationary test
» A stationary test is performed to measure the stator resistance (Pr 5.17)

*  Pr5.17 is saved to EEPROM.
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« A stationary test is performed to measure the transient inductance (Pr 5.24). When this test is complete the current loop gains (Pr 4.13 and Pr
4.14) are over-written with the correct values based on the calculations given in Menu 4. A moderately accurate value of ¢4 as described in menu

4 can be obtained from the measured stator resistance and transient inductance to set the correct current limits and flux level in the motor.
* Pr4.13, Pr4.14 and Pr 5.24 are saved to EEPROM.

2. Rotating test
» The stationary tests are performed and the parameters saved to EEPROM as described above.

» Arotating test is performed in which the motor is accelerated using the ramp rate defined by Pr 2.11 (or Pr 21.04 if motor 2 is selected) to 2/3 of
rated frequency and held at this frequency for up to 36 seconds. During the rotating test the stator inductance (Pr 5.25), and the motor saturation
breakpoints (Pr 5.29 and Pr 5.30) are calculated. The power factor is also modified for user information only, and is not used after this point
because the stator inductance will have a non-zero value. When the test is complete the motor coasts to a stop. The motor should be unloaded
for this test to produce correct results.

*  Pr5.25, Pr5.29 and Pr 5.30 are saved to EEPROM.

3. Inertia measurement

* The drive attempts to accelerate the motor in the forward direction up to 3/4 x rated load rpm and then back to standstill. Several attempts may be

made, starting with rated torque/16, and then increasing the torque progressively to x1/8, x1/4, x1/2 and x1 rated torque if the motor cannot be
accelerated to the required speed. 5s acceleration time is allowed during the first four attempts and 60s on the final attempt. If the required speed
is not achieved on the final attempt the test is aborted and a tuNE1 trip is initiated. If the test is successful the acceleration and deceleration times
are used to calculate the motor and load inertia which is written to Pr 3.18.

* Pr3.18 is saved to EEPROM.

The calculated value of inertia is dependant on the value of the motor torque per amp parameter (Pr 5.32) which is calculated by the drive using an
efficiency of 0.9. Therefore the inertia may be inaccurate if the motor efficiency is substantially different from 0.9. However, if the inertia is used for
automatic speed loop gain set up the calculated gains will not be affected because Kt is also used in these calculations and any inaccuracy cancels
out.

The test algorithm attempts to remove the effect of any load on the motor other than the torque required to accelerate and decelerate the motor, i.e.
friction and windage losses, static torque load etc. Provided the average torque during acceleration and the average torque during deceleration are
the same the effect of the additional torque is removed and the inertia value is calculated correctly.

4. Current controller gain calculation only
* No current is applied to the motor.

« The current loop gains are calculated based on the value of the motor inductance (Pr 5.24) and resistance (Pr 5.17) and written to Pr 4.13 and
Pr4.14.
*  Pr4.13 and Pr 4.14 are saved to EEPROM.

This is intended to be used as a method of setting up the current loop gains from user defined values of motor inductance and resistance. The drive
should not be enabled to perform these calculations. If the parameter is set to 4 it is automatically cleared by the drive once the calculation is
complete. It should be noted that the value changes back to zero within a few hundred milliseconds of being set to 4 by the user.

Servo
In this mode the following parameters are used in the vector control algorithm.

Required for good Required for excellent
Parameter
performance performance
Encoder phase angle Pr3.25 v 4
No. of poles Pr5.11 v 4
Transient inductance (oLg) Pr5.24 v
Stator resistance (Rs) Pr5.17 4

All these parameters can be set by the user. The motor set-up is constantly recalculated in the background task, therefore modifying these

parameters even after auto-tune will affect the performance of the drive. The auto-tune test can be used to overwrite the user or default settings as

described below. It should be noted that the current loop gains (Pr 4.13 and Pr 4.14) are not updated as part of any test if either the stator resistance

or the transient inductance for the active motor map are zero.

1: Short low speed test

* The motor is rotated by 2 electrical revolutions (i.e. up to 2 mechanical revolutions) in the forward direction. The drive applies rated current to the
motor during the test and measures the encoder phase angle (Pr 3.25) only. The phase angle measurement is taken when the motor has stopped
at the end of the test, therefore there must be no load on the motor when it is at rest for the correct angle to be measured. This test takes
approximately 2 seconds to complete and can only be used where the rotor settles to a stable position in a short time.

*+ Pr3.25is saved to EEPROM.

2. Normal low speed test

* The motor is rotated by 2 electrical revolutions (i.e. up to 2 mechanical revolutions) in the forward direction. The drive applies rated current to the
motor during the test and measures the encoder phase angle (Pr 3.25). The phase angle measurement is taken when the motor has stopped at
the end of the test, therefore there must be no load on the motor when it is at rest for the correct angle to be measured.

+ Pr3.25is saved to EEPROM.
« A stationary test is performed to measure the motor resistance (Pr 5.17).
* Pr5.17 is saved to EEPROM.
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+ A stationary test is performed to measure the motor inductance (Pr 5.24). When this test is complete the current loop gains (Pr 4.13 and Pr 4.14)
are over-written with the correct values based on the calculations given in Menu 4. It should be noted that the inductance measured is the
inductance in the flux axis. For many motors this will be 20 to 30% less that the inductance in the other axis. The inductance for the other axis
could be used to calculate the current controller proportional gain if required because there are no transient changes of current reference flux
axis. Therefore the gain can be increased by the user if required. The inductance for the other axis should be used to obtain optimal cross
coupling cancellation (see Pr 5.26 on page 118), and so the inductance parameter (Pr 5.24) could also be increased by the user if required.

* Pr4.13,Pr4.14 and Pr 5.24 are saved to EEPROM.
The whole test takes approximately 20 seconds and can be used with motors that take time to settle after the rotor has moved. During the motor
inductance measurement the drive applies current pulses to the motor that produces flux that opposes the flux produced by the magnets. The

maximum current applied is a quarter of rated current (Pr 5.07 or Pr 21.07). This current is unlikely to affect the motor magnets, however, if this level
of current could permanently de-magnetise the magnets the rated current should be set to a lower level for the tests to avoid this.

Either the short or normal low speed tests could be used with a servo motor that does not have an absolute encoder (i.e. incremental without UVW
commutation signals, SINCOS without comms etc.) to control a servo motor. A phasing test would need to be performed after each power-up, or loss
of encoder power supply if the motor rotates while the supply is not present before the motor could be controlled by the drive. If this method of control
is used the drive cannot do any error checking to ensure that the absolute position has not been lost due to unwanted encoder counts due to noise.

3: Inertia measurement

See inertia test for closed-loop vector mode. The calculated inertia depends on the value of motor torque per amp entered in Pr 5.32. If this parameter
is incorrect the inertia value will be incorrect. However, as explained in the inertia test description for closed-loop vector mode, this will not affect the
accuracy of automatic speed loop gain set up.

4. Stationary test to set up current controller gains only
« A stationary test is performed to measure the motor resistance (Pr 5.17).

*  Pr5.17 is saved to EEPROM.

+ A stationary test is performed to measure the the motor inductance (Pr 5.24). When this test is complete the current loop gains (Pr 4.13 and
Pr 4.14) are overwritten with the correct values based on the calculations given in Menu 4.

* Pr4.13,Pr4.14 and Pr 5.24 are saved to EEPROM.

This test can only be used with a motor when the correct phasing angle has been set in parameter 03.25, because rated current is applied in the flux
axis during the resistance measurement. If the phasing angle is not correct the motor may move and the results may be incorrect.

5. Minimal movement phasing test

Short current pulses are applied to the motor to produce a small movement and then to move the motor back to the original position. The size and
length of the pulses are gradually increased until the movement is approximately 5° electrical. The resulting movements are used to estimate the
phase angle. The test is carried out as follows:

»  Current pulses are applied to determine the phasing angle

* An additional test is performed to ensure that the phasing angle is correct. If the test fails there is a delay and then test recommences. This is
repeated twice after which a tunE2 trip is initiated. The delay before recommencing the test is 200ms and then 400ms. These delays allow the
motor to stop moving if the test has initiated movement due to cogging torque.

* Atestis performed to ensure that the feedback device direction is correct
» Parameter 03.25 (phasing angle) is updated and saved to EEPROM.

This test will operate correctly when the load is an inertia, and although a small amount of cogging and stiction is acceptable, this test cannot be used
for a loaded motor. The test can only be used where the total inertia is less than 0.1 x Trated kgm2, assuming no additional stictional load, where
Trated is the torque produced by rated current as defined by Pr 5.07 or Pr 21.07. In most cases the motor only moves by 5° electrical, however, it is
possible for the test to initiate additional movement due to cogging torque. The amount of movement depends on the design of the motor and is
similar to the movement produced by cogging torque when the drive is disabled. If the motor is moving at a speed that is higher than the zero speed
threshold (Pr 3.05) when the test is initiated a tunE3 trip is initiated.

This test can be used with any type of encoder, however, it is not recommended with Ab.Servo, Fd.Servo or Fr.Servo encoders because the absolute
position is not defined until two valid changes of the commutation signals have occurred after power-up or an encoder trip. Therefore if the test is
carried out before two valid changes have occurred, the movement produced during the test may be quite large and the result may be slightly
inaccurate. Once two valid changes have occurred the test operates in the same way as for other encoder types.

The current controllers are used to perform this test, however, the default gains may be too high. It is not possible to carry out the necessary test to
set up the current controllers before the phasing angle is known. If the gains are too high the minimal movement phasing test may cause an Ol.AC
trip. If this happens the current controller gains should be reduced progressively until the test is successful. Once the phasing angle is known, the
stationary test to set up the current controller gains only (Pr 5.12=4) may be used to obtain the correct gain values for the current controllers.

6. Current controller gain calculation only
* No current is applied to the motor.

* The current loop gains are calculated based on the value of the motor inductance (Pr 5.24) and resistance (Pr 5.17) and written to Pr 4.13 and
Pr4.14.
* Pr4.13 and Pr 4.14 are saved to EEPROM.

This is intended to be used as a method of setting up the current loop gains from user defined values of motor inductance and resistance. The drive
should not be enabled to perform these calculations. If the parameter is set to 6 it is automatically cleared by the drive once the calculation is
complete. It should be noted that the value changes back to zero within a few hundred milliseconds of being set to 6 by the user.
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The auto-tune tests may be aborted by removing the run command or the enable or if a trip occurs. During the auto-tune tests the following trips can
occur in addition to the other drive trips.

Trip code Reason Test which can cause trip
The position feedback did not change Closed-loop vector 2
{unEA (i.e. motor did not turn or feedback failed) Servo 1,2,5
The motor did not reach the required speed Closed-loop vector 3
Servo 3
Position feedback direction incorrect Closed-loop vector 2
Servo 1,2
Closed-loop vector 3
tunE2 The motor could not be stopped Servo 3
Minimal movement phasing test failed Servo 5
Drive encoder commutation signals connected
. . . .. Servo 1,2
incorrectly, i.e. direction incorrect.
(Drive encoder only.)
tunE3 The motor was moving when the minimal movement
. o Servo 5
phasing test was initiated
The calculated inertia is out of range Closed-loop vector 3
Servo 3
tunE4 Drlye encoder U commutation signal fail Servo 1.2
(Drive encoder only.)
tunE5 Drlye encoder V commutation signal fail Servo 1.2
(Drive encoder only.)
tunE6 Dr|Ye encoder W commutation signal fail Servo 1.2
(Drive encoder only.)
Motor poles set-up incorrectly
This trip may also occur if the encoder lines parameter | Closed-loop vector 2
tunE7 o RO .
is incorrect. This trip will not occur if the motor poles Servo 1,2
are more than 12.
tunE Auto-tune stopped before completion All
Open-loop 1, 2
rS* Stator resistance too high Closed-loop vector 1
Servo 2

*The rS trip is produced if the drive cannot achieve the necessary current levels to measure the stator resistance during the test (i.e. there is no motor
connected to the drive), or if the necessary current level can be achieved, but the calculated resistance exceeds the maximum values for the
particular drive size or it exceeds 30.000Q. The maximum measurable value for a particular drive size can be calculated from the following formula.

RSmax = DC_VOLTAGE_MAX / Drive rated current / 0.45 / V2

If a tuneX or tune trip occurs in servo mode, the trip cannot be reset unless the drive is disabled either via the hardware enable input of the user
enable (Pr 06.15) or the control word (Pr 6.42, Pr 6.43).

513 Dynamic V to F / flux optimise select
Drive modes Open-loop, Closed-loop vector
. Bit [ SP| FI |DE | Txt |VM | DP [ ND | RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1
Default Open-loop, Closed-loop vector 0

Update rate

Background read

Open-loop

Setting this bit enables dynamic V to f mode which is intended for applications where power loss should be kept to a minimum under low load
conditions. The rated frequency used to derive the voltage to frequency characteristic of the drive is varied with load:

if |active current| < 0.7 x rated active current
motor rated frequency = Pr 5.06 x (2 - (active current / (0.7 x rated active current)))

else if |active current| = 0.7 x rated active current
motor rated frequency = Pr 5.06

Although the rated frequency varies the value shown as Pr 5.06 does not vary from that set by the user.

Closed-loop vector

At light load the losses in the motor can be reduced by reducing the motor flux. When flux optimisation is selected the flux producing current in the
motor is reduced under light load conditions so that it is equal to the torque producing current with a minimum limit of half the rated flux producing
current. This optimises the copper losses in the motor and reduces the iron losses.
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Voltage mode select

Drive modes Open-loop

. Bit | SP| FI |DE|Txt|VM | DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1 1
Range Open-loop 0tob
Default Open-loop 4

Update rate Background read

0: Ur_S, Stator resistance and voltage offset measured at each start

The stator resistance (Pr 5.17) and the voltage offset (Pr 5.23) are measured and the parameters over-written each time the drive is started. This test
can only be done with a stationary machine where the flux has decayed to zero. Therefore this mode should only be used if the machine is
guaranteed to be stationary each time the drive is enabled. To prevent the test from being done before the flux has decayed there is a period of 1
second after the drive has been in the ready state during which the test is not done if the drive is re-started. In this case, previously measured values
are used. The new values of stator resistance and voltage offset are not automatically saved to EEPROM or the SMARTCARD.

1: Ur, No measurements

The stator resistance and voltage offset are not measured. The user can enter the motor and cabling resistance into the stator resistance parameter.
However this will not include resistance effects within the drive inverter. Therefore if this mode is to be used, it is best to use the auto-tuning stationary
test initially to measure the stator resistance.

2: Fd, Fixed boost mode.
Neither the stator resistance nor the voltage offset are used, instead a fixed characteristic with boost applied as defined by Pr 5.15 is used.

3: Ur_Auto, Stator resistance and voltage offset measured at first drive enable

The stator resistance and voltage offset are measured once, the first time the drive is enabled. After the test has been completed successfully the
mode is changed to Ur mode. The stator resistance and voltage offset are written to the parameters for the currently selected motor map and these
parameters along with this parameter are saved in the EEPROM (and the SMARTCARD if Pr 11.42 = 3 or 4). If the test fails the stator resistance and
voltage offset are not updated, the mode is changed to Ur, but no parameters are saved.

4: Ur_|, Stator resistance and voltage offset measured at each power-up

The stator resistance and voltage offset are measured when the drive is first enabled and at each subsequent power-up. The new values of stator
resistance and voltage offset are not automatically saved to EEPROM or the SMARTCARD.

5 E: Square law characteristic

Neither the stator resistance nor the voltage offset are used, instead a fixed square law characteristic with boost applied as defined by Pr 5.15 is used.

Drive modes Servo

. Bit | SP| FI |DE|TE |VM |DP |ND |RA|NC|NV | PT|US |RW|BU|PS
Coding
1 1 1 1
Range Servo Oto2
Default Servo 0

Update rate Background read

This parameter defines the action taken on enable as follows:
0: nonE
No action.

1. PhEnl

A minimal movement phasing test is performed each time the drive is enabled (i.e. changes from the inhibit state to either the stop or run state). The
test can be used to determine the phasing angle for an absolute or non-absolute type encoder. If the test is completed successfully the drive changes
to the stop or run state as appropriate. The phasing angle parameter is updated to the correct value, but it is not saved to EEPROM or the SMART
card.

2. Phnit

A minimal movement phasing test is performed the first time the drive is enabled after power-up. The test will only be performed again on enable if the
position feedback device(s) have been re-initialised. Re-initialisation occurs for example after a trip specifically related to an encoder where position
information may have been lost. Initialisation occurs when parameter 03.48 changes from zero to one. The phasing angle parameter is updated to the
correct value, but it is not saved to EEPROM or the SMART card.

114 Unidrive SP Advanced User Guide
www.controltechniques.com Issue Number: 7



Parameter | Keypad and | Parameter Parameter  [AGIERIZIC N ETETG Y Serialcomms | Electronic Feature look-
! - N Macros Performance
structure display x.00 description format descriptions protocol nameplate up table

Low frequency voltage boost
Drive modes Open-loop, Closed-loop vector
. Bit | SP | FI |DE | Txt|VM | DP | ND | RA[NC | NV | PT |US |RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector 0.0 to 25.0 % of motor rated voltage
Open-loop 3.0
Default Closed-loop vector 1.0
Update rate Background read

The voltage boost is used in fixed boost mode and square law mode for Open-loop mode, and during the rotating auto-tune test in Closed-loop vector
mode.

Rated rpm auto-tune
Drive modes Closed-loop vector
. Bit [ SP | FI |DE | Txt|VM |[DP | ND | RA[NC | NV | PT |US |RW|BU | PS
Coding
1 1
Range Closed-loop vector 0to2
Default Closed-loop vector 0
Update rate Background read

The motor rated full load rpm parameter (Pr 5.08) in conjunction with the motor rated frequency parameter (Pr 5.06) defines the full load slip of the
motor. The slip is used in the motor model for closed-loop vector control. The full load slip of the motor varies with rotor resistance which can vary
significantly with motor temperature. When this parameter is set to 1 or 2 the drive can automatically sense if the value of slip defined by Pr 5.06 and
Pr 5.08 has been set incorrectly or has varied with motor temperature. If the value is incorrect Pr 5.08 is automatically adjusted. Pr 5.08 is not saved
at power-down, and so when the drive is powered-down and up again it will return to the last value saved by the user. If the new value is required at
the next power-up it must be saved by the user. Automatic optimisation is only enabled when the frequency is above rated frequency/8, and when the

load on the motor load rises above 5/8 rated load. Optimisation is disabled again if the load falls below half rated load. For best optimisation results the

correct values of stator resistance (Pr 5.17), transient inductance (Pr 5.24), stator inductance (Pr 5.25) and saturation breakpoints (Pr 5.29 and Pr
5.30) should be stored in the relevant parameters. Rated rpm auto-tune is not available if the drive is not using external position/speed feedback.

The gain of the optimiser, and hence the speed with which it converges, can be set at a normal low level when Pr 5.16 is set to 1. If this parameter is
set to 2 the gain is increased by a factor of 16 to give faster convergence.

Stator resistance

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP | ND |RA|[NC|NV|PT|US|RW|BU]|PS
Coding
3 1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0.0 to 65.000 Q
Default Open-loop, Closed-loop vector, Servo 0.0

Second motor

Open-loop, Closed-loop vector, Servo Pr21.12
parameter

Update rate Background read

From software version 1.07.00 onwards the maximum value of this parameter increased from 30 to 65 ohms to allow use of the autotune with very
small motors. rS trips will be seen with small motors with a higher resistance than 30 ohms per phase with earlier software versions.

“ Maximum switching frequency

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [ SP| FI |DE |Txt|VM |DP | ND |RA|[NC|NV |PT|US|RW|BU|PS
Coding
1 1 1 1 1

Range Open-loop, Closed-loop vector, Servo, 0105 (3,4, 6, 8, 12, 16 kHz)

Regen

Open-loop, Closed-loop vector, Regen 0 (3 kHz)
Default , 2 (6 kHz)

Servo
Update rate Background read

his parameter defines the required switching frequency. I'he drive may automatically reduce the actual swiiching frequency (without changing this
parameter) if the power stage becomes too hot. The switching frequency can reduce from 12kHz to 6kHz to 3kHz, or 16kHz to 8kHz to 4kHz. An
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estimate of the IGBT junction temperature is made based on the heatsink temperature and an instantaneous temperature drop using the drive output
current and switching frequency. The estimated IGBT junction temperature is displayed in Pr 7.34. If the temperature exceeds 135°C the switching
frequency is reduced if this is possible (i.e >4kHz) and this mode is enabled (see Pr 5.35 on page 121). Reducing the switching frequency reduces the
drive losses and the junction temperature displayed in Pr 7.34 also reduces. If the load condition persists the junction temperature may continue to
rise. If the temperature exceeds 145°C and the switching frequency cannot be reduced the drive will initiate an O.ht1 trip. Every 20ms the drive will
attempt to restore the switching frequency if the higher switching frequency will not take the IGBT temperature above 135°C. The following table gives
the sampling rate for different sections of the control system for different switching frequencies.

3,6,12kHz | 4, 8, 16kHz | Open-oop | C'0Sed-loop Servo Regen
vector
3 =167us
Level 1 6 = 83us 125us Peak limit Current controllers
12 = 83ps
Level 2 250us 250us Current limit Speed controller and ramps Voltage
and ramps controller
Level 3 1ms 1ms Voltage controller
Level 4 4ms 4ms Time critical user interface
Background N/A N/A Non-time critical user interface

High stability space vector modulation

Drive modes Open-loop
Bit | SP| FI |DE | Txt{VM |DP |ND |RA|[NC|NV | PT|US|RW|BU|PS
1 1 1

Default Open-loop, 0

Coding

Update rate Background read

Normally the drive will use space vector modulation to produce the IGBT control signals. High stability space vector modulation offers three
advantages in an open loop drive, but the acoustic noise produced by the motor may increase slightly.

» ltis possible for instability to occur around motor rated frequency/2 on light load. The drive uses dead-time compensation to reduce this effect,
however, it is still possible that some machines will be unstable. To prevent this, high stability space vector modulation should be enabled by
setting this parameter.

* As the output voltage approaches the maximum available from the drive pulse deletion occurs. This can cause unstable operation with a lightly or
fully loaded machine. High stability space vector modulation will reduce this effect.

+ High stability space vector modulation also gives a small reduction in drive heat loss.

“ Quasi-square enable

Drive modes Open-loop
. Bit | SP| FI |DE | Txt|VM | DP [ ND | RA|NC | NV |PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop 0
Update rate Background read
Open loop

The maximum modulation level of the drive is normally limited to unity giving an output voltage equivalent to the drive input voltage minus voltage
drops within the drive. If the motor rated voltage is set at the same level as the supply voltage some pulse deletion will occur as the drive output
voltage approaches the rated voltage level. If Pr 5.20 is set to 1 the modulator will allow over modulation, so that as the output frequency increases
beyond the rated frequency the voltage continues to increase above the rated voltage. The modulation depth will increase beyond unity; first
producing trapezoidal and then quasi-square waveforms. This can be used for example to obtain high output frequencies with a low switching
frequency which would not be possible with space vector modulation limited to unity modulation depth. The disadvantage is that the machine current
will be distorted as the modulation depth increases above unity, and will contain a significant amount of low order odd harmonics of the fundamental
output frequency.

Field gain reduction

Drive modes Closed-loop vector, Servo
Bit | SP| FI |DE|Txt | VM |DP [ ND | RA|NC| NV | PT |US |RW|BU | PS
1 1 1

Default Closed-loop vector, Servo 0

Coding

Update rate Background read

A suitable field controller gain is automatically set by the drive from the motor parameters. However it is possible by setting this parameter to a 1 to
reduce this gain by a factor of 2 if instability problems occur above base speed.
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“ Enable high speed servo mode

Drive modes Servo

Bit | SP | FI | DE | Txt|VM | DP | ND | RA|NC | NV | PT |US |RW|BU | PS
1 1 1
Default Servo 0

Coding

Update rate Background read

High speed servo mode is not enabled as default. Care must be taken when using this mode with servo motors to avoid damaging the drive. The
voltage produced by the servo motor magnets is proportional to speed. For high speed operation the drive must apply currents to the motor to
counter-act the flux produced by the magnets. It is possible to operate the motor at very high speeds that would give a very high motor terminal
voltage, but this voltage is prevented by the action of the drive. If however, the drive is disabled (or tripped) when the motor voltages would be higher
than the rating of the drive without the currents to counter-act the flux from the magnets, it is possible to damage the drive. If high speed mode is
enabled the motor speed must be limited to the levels given in the table below unless an additional hardware protection system is used to limit the
voltages applied to the drive output terminals to a safe level.

. Maximum motor . . .
Drive voltage Maximum safe line to line voltage
. speed .
rating at the motor terminals (V rms)
(rpm)
200 400/ (Ke x v2) 400/v2
400 800/ (Ke x v2) 800/v2
575 955 / (Ke x v2) 955/ v2
690 1145 / (Ke x v2) 1145/ V2

Ke is the ratio between r.m.s. line to line voltage produced by the motor and the speed in V/rpm. Care must also be taken not to de-magnetise the
motor. The motor manufacturer should always be consulted before using this mode.

Drive modes Open-loop

. Bit | SP| FI | DE | Txt |[VM |DP | ND | RA|NC | NV | PT [US |RW|BU | PS
Coding
1 1 1 1 1
Range Open-loop 0.0to25.0V
Default Open-loop 0.0
Second motor Open-loop Pr21.13
parameter

Update rate Background read

Due to various effects in the drive inverter a voltage offset must be produced before any current flows. To obtain good performance at low frequencies
where the machine terminal voltage is small this offset must be taken into account. The value shown in Pr 5.23 is this offset given in line to line rms
volts. It is not possible for the user to measure this voltage easily, and so the automatic measurement procedure should be used (see Pr 5.14 on page
114).

Transient inductance (oLg)

Drive modes Open-loop, Closed-loop vector, Servo

Coding Bit | SP| FI |[DE|Txt | VM |[DP | ND | RA|NC|NV | PT |US|RW|BU|PS
3 1 1 1 1

Range Open-loop, Closed-loop vector, Servo 0.000 to 500.000 mH

Default Open-loop, Closed-loop vector, Servo 0.000

Second motor

parameter Open-loop, Closed-loop vector, Servo Pr21.14

Update rate Background read

Open-loop, Closed-loop vector
With reference to the diagram overleaf, the transient inductance is defined as

ols =Ly + (Lol / (L *+ L))
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4 Ri }—{ L iz

jwlm Ro/s

Steady state per phase equivalent circuit
of an induction motor

Based on the parameters normally used for the motor equivalent circuit for transient analysis, i.e. Lg = L4 + Ly, L, = L, + L, the transient inductance
is given by

ols=Ls- (Lm® / Ly)
The transient inductance is used as an intermediate variable to calculate the power factor in open-loop mode. It is used in the vector algorithm, for

cross-coupling compensation and to set the current controller gains in closed-loop vector mode.

Servo
The transient inductance is the phase inductance for a servo motor. This is half the inductance measured from phase to phase. This value is used for
cross-coupling compensation and to set the current controller gains.

Stator inductance (L)

Drive modes Closed-loop vector

. Bit | SP| FI |[DE | Txt|VM |DP | ND | RA|[NC|NV |PT|US|RW|BU|PS
Coding
2 1 1 1 1
Range Closed-loop vector 0.00 to 5000.00 mH
Default Closed-loop vector 0.00
Second motor Closed-loop vector Pr 21.24
parameter

Update rate Background read

This parameter holds the stator inductance of the motor with rated flux. If the motor flux is reduced the value of stator inductance used by the vector
control algorithm is modified using the motor saturation breakpoints (Pr 5.29 and Pr 5.30). Stator inductance (Lg) = L4 + L, from the steady state
equivalent circuit. It should be noted that if this parameter is changed from a non-zero value to zero the power factor (Pr 5.10) is automatically set to
0.850. The same applies to the motor map 2 stator inductance (Pr 21.24) and motor map 2 power factor (Pr 21.10).

High dynamic performance enable

Drive modes Closed-loop vector, Servo

Bit | SP| FI |[DE | Txt |VM | DP |ND | RA|NC | NV | PT | US |[RW|BU | PS
1 1 1
Default Closed-loop vector, Servo 0

Coding

Update rate Background read

When this bit is set the drive provides a cross-coupling feed forward voltage as produced by the transient inductance and a frequency based voltage
feed forward term. These voltages improve the transient performance of the current controllers

Enable slip compensation

Drive modes Open-loop
Bit | SP | FI |[DE|Txt|VM | DP | ND [ RA|NC|NV | PT |US |RW|BU|PS
1 1 1 1

Default Open-loop 1

Coding

Update rate Background read

The level of slip compensation is set by the rated frequency and rated speed parameters. Slip compensation is only enabled when this parameter is
set to 1 and Pr 5.08 is set to a value other than zero or synchronous speed.
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Field weakening compensation disable
Drive modes Closed-loop vector
. Bit | SP| FI | DE| Txt [VM | DP | ND [ RA|NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1
Default Closed-loop vector 0
Update rate Background read

When the flux in the motor is reduced below its rated level the level of torque producing current required for a given amount of shaft torque is higher
than the rated level. In speed control the compensation prevents gain reduction at higher speeds. In torque control the compensation maintains the

torque at the correct level for a given torque demand. In some applications using speed control it may be desirable to have a reduction of gain as the
motor flux is reduced to maintain stability. If this is required Pr 5.28 should be set to one. It should be noted that although field weakening is possible

in servo mode, gain compensation is not applied in this mode.

m Motor saturation breakpoint 1
Drive modes Closed-loop vector
. Bit | SP| FI | DE | Txt |[VM |DP | ND | RA|NC | NV | PT [US |RW|BU | PS
Coding
1 1 1
Range Closed-loop vector 0 to 100 % of rated flux
Default Closed-loop vector 50
Second motor Closed-loop vector Pr 21.25
parameter
Update rate Background read
5.30 Motor saturation breakpoint 2
Drive modes Closed-loop vector
. Bit | SP| FI |DE | Txt |[VM |DP | ND | RA|NC | NV | PT [US |RW|BU | PS
Coding
1 1 1
Range Closed-loop vector 0 to 100 % of rated flux
Default Closed-loop vector 75
Second motor Closed-loop vector Pr 21.26
parameter
Update rate Background read

The rated level of flux in most induction motors causes saturation. Therefore the flux against flux producing current characteristic is non-linear. The
effects of saturation are to cause a step increase in torque when operating in torque mode as the speed increases into the field weakening region.
The drive can include the effects of saturation by representing the flux producing current to flux characteristic as a series of three lines as shown
below:

flux (%)

A

100%
Pr5.30

Pr 5.29

>
»

50 75 100 i_mag (%)

If Pr 5.29 and Pr 5.30 have their default values of 50 and 75, the characteristic becomes one line and there will be a linear relationship between the
drive estimate of flux and the flux producing current. If Pr 5.29 and Pr 5.30 are increased above 50 and 75 the drive estimate of flux can include the
effect of saturation. It is unlikely that information will be available to set up these parameters, and so the values are determined during the rotating
auto-tune test.
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5.31 Voltage controller gain

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE | Txt|VM |DP |[ND|RA |[NC | NV | PT |US |RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0to 30
Default Open-loop, Closed-loop vector, Servo 1

Update rate Background read

This parameter controls the gain of the voltage controller used for mains loss and standard ramp control. If the parameter is set to 1 the gain used is
suitable for applications where the drive is used alone. Higher values are intended for applications where the DC bus of each drive is connected in
parallel and the drive is used as a master for mains loss control. This is intended for use in applications where each drive is locked together using
open-loop frequency slaving. (If motors are locked together using digital-locking, using a master for mains loss control, it is unlikely that the system
will be stable during mains loss unless the power rating of the master is much higher than the combined rating of the slaves. This is due to the lag
created by the master motor inertia.)

5.32 Motor torque per amp (Kt)
Drive modes Closed-loop vector, Servo
Coding Bit | SP| FI |[DE|TE|VM|DP [ND|RA|[NC|NV|PT|US|RW|BU|PS
CcLv 2 1 1
SV 2 1 1 1
Range Closed-loop vector, Servo 0.00 to 500.00 NmA™*
Default Servo 1.60
Update rate Background (1s) read

This parameter shows the motor torque per amp of active (torque producing) current used to calculate the speed controller gains when the automatic
set-up methods are active (i.e. Pr 3.17 = 1 or 2).

Closed-loop vector
The drive calculates the motor torque per amp of active current using the motor parameters as shown below assuming a motor efficiency of 90%.

V3 x Vrated x Irated x Rated power factor x Efficiency

Rated speed (rad s'1) x Rated active current

_ V3xPr5.09xPr5.07 xPr5.10 x 0.9
(2rtx Pr 5.08 / 60) x Rated active current

Rated active current is the active current when the motor current is equal to the rated motor current and is defined at the start of the description of
menu 4.

Servo
The motor torque per amp (Kt) must be entered in this parameter by the user for the automatic gain calculation system to operate correctly.

5.33 Motor volts per 1000rpm (Ke)
Drive modes Servo
. Bit | SP| FI |DE | Txt|VM |DP | ND | RA|NC | NV | PT |US |RW|BU | PS
Coding
1 1 1
Range Servo 0 to 10,000
Default Servo 98
Second motor |\, Pr 21.30
parameter
Update rate Background read

This parameter is used to set up the current controller integral terms when the drive is disabled to prevent current transients when the drive is enabled
with a spinning motor. It is also used to provide a voltage feed forward term if high dynamic performance is selected with Pr 5.26.
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Disable auto-switching frequency change
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [ SP| FI |DE|Txt|VM | DP | ND [ RA|NC |NV | PT|US |RW|BU |PS
Coding
1 1 1
-l | -
Default Open-loop, Closed-loop vector, Servo, 0

The drive thermal protection scheme (see Pr 5.18 on page 115) reduces the switching frequency automatically when necessary to prevent the drive
from overheating. It is possible to disable this feature by setting this bit parameter to one. If the feature is disabled the drive trips immediately when
the IGBT temperature is too high.

Motor pole pitch

Drive modes

Open-loop, Closed-loop vector, Servo

parameter

. Bit | SP| FI |DE|TE|VM|DP | ND [RA|NC|NV|PT|US|RW|BU]|PS
Coding
2 1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 655.35mm
Default Open-loop, Closed-loop vector, Servo 0.00mm
Second motor Open-loop, Closed-loop vector, Servo Pr21.31

Update rate

Background read

This parameter should be set up to give the pole pitch of a linear motor, i.e. the movement of the motor for one cycle of the drive power output

waveforms, if auto-configuration with a linear EnDat encoder is required.

5.37 Actual switching frequency
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|TE|VM|DP | ND [RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo Oto7

Update rate

Background write

Pr 5.37 shows the actual switching frequency used by the inverter. The maximum switching frequency is set with parameter 05.18, but this may be
reduced by the drive if automatic switching frequency changes are allowed (Pr 5.35=1). Pr 5.37 also indicates if the sample time for the current

controllers have been reduced to allow for SINCOS encoders with lines per revolution that are not a power of two, or closed-loop vector mode

operation without an encoder.

Value String Switching frequency (kHz) Current c:?{:gﬁ:':; Sample
0 3 3 167
1 4 4 125
2 6 6 83
3 8 8 125
4 12 12 83
5 16 16 125
6 6 red 6 167
7 12 rEd 12 167
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Menu 6: Sequencer and clock
Figure 5-13 Menu 6 logic diagram
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The parameters are all shown at their default settings
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Drive modes | Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE| TE |VM |DP | ND [ RA|[NC | NV |PT |US |RW|BU|PS
Coding
1 1 1 1
Open-loop Oto4
Range Closed-loop vector, Servo Oto2
Default Open-loop, Closed-loop vector 1
Servo 2
Update rate Background read
Open-loop
Stopping is in two distinct phases: decelerating to stop, and stopped.
Stopping Mode Phase 1 Phase 2 Comments

0: Coast

Inverter disabled

Drive cannot be re-enabled for 1s

Delay in phase 2 allows rotor flux to decay.

1: Ramp

Ramp down to zero frequency

Wait for 1s with inverter enabled

2: Ramp followed by DC

Ramp down to zero frequency

Inject DC at level specified by Pr

injection 6.06 for time defined by Pr 6.07

The drive automatically senses low speed and
therefore it adjusts the injection time to suit the
application. If the injection current level is too
small the drive will not sense low speed
(normally a minimum of 50-60% is required).

Low frequency current
injection with detection of low
speed before next phase.

3: DC injection with zero
speed detection

Inject DC at level specified by Pr
6.06 for time defined by Pr 6.07

Inject DC at level specified by
Pr 6.06 for time specified by Pr
6.07.

4: Timed DC injection braking

stop No phase 2.

Once modes 3 or 4 have begun the drive must go through the ready state before being restarted either by stopping, tripping or being disabled.
Closed-loop vector and Servo
Only one stopping phase exists and the ready state is entered as soon as the single stopping action is complete.

Stopping Mode Action
0: Coast Inhibits the inverter
1: Ramp Stop with ramp
2: No ramp Stop with no ramp

The motor can be stopped with position orientation after stopping. This mode is selected with the position controller mode (Pr 13.10). When this mode
is selected Pr 6.01 has no effect.

Mains loss mode

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE|TE |[VM | DP | ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo Oto2
Default Open-loop, Closed-loop vector, Servo 0

Update rate

0: dis

There is no mains loss detection and the drive operates normally only as long as the DC bus voltage remains within specification (i.e. >Vuu). Once
the voltage falls below Vuu a UU trip occurs and this will reset itself if the voltage rises again above VuuRestart shown in the table below.

1: Stop

Open-loop

The action taken by the drive is the same as for ride through mode, except the ramp down rate is at least as fast as the deceleration ramp setting and
the drive will continue to decelerate and stop even if the mains is re-applied. If normal or timed injection braking is selected the drive will use ramp
mode to stop on loss of the supply. If ramp stop followed by injection braking is selected, the drive will ramp to a stop and then attempt to apply DC
injection. At this point, unless the mains has been restored, the drive is likely to initiate a UU trip.

Background read

Closed-loop vector or Servo

The speed reference is set to zero and the ramps are disabled allowing the drive to decelerate the motor to a stop under current limit. If the mains is
re-applied while the motor is stopping any run signal is ignored until the motor has stopped. If the current limit value is set at a very low level the drive
may trip UU before the motor has stopped.

2: ride.th

The drive detects mains loss when the DC bus voltage falls below Vml4. The drive then enters a mode where a closed-loop controller attempts to hold
the DC bus level at Vml,. This causes the motor to decelerate at a rate that increases as the speed falls. If the mains is re-applied it will force the DC
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bus voltage above the detection threshold Vml3 and the drive will continue to operate normally. The output of the mains loss controller is a current

demand that is fed into the current control system and therefore the gain parameters Pr 4.13 and Pr 4.14 must be set up for optimum control. See
Pr 4.13 and Pr 4.14 on page 95 for set-up details.

The following table shows the voltage levels used by drives with each voltage rating.

Voltage level 200V drive 400V drive 575V drive 690V drive
Vuu 175 330 435 435
Vml, 205* 410* 540* 540*
Vml, Vmly - 10V Vml, - 20V Vml, - 25V Vml, - 25V
Vmiy Vml; +10 Vml; + 15 Vml; + 50 Vmly + 50
Vuu Restart 215 425 590 590
*Vml4 is defined by Pr 6.48. The values given in the table are the default values.
“ Start/stop logic select
Drive modes Open-loop, Closed-loop vector, Servo
Coding Bit | SP| FI |DE| TE VM | DP |ND |RA|NC|NV | PT|US |RW|BU|PS
1 1 1
Range Open-loop, Closed-loop vector, Servo Oto4
Default Open-loop, Closed-loop vector, Servo 4

Update rate

Background read

This parameter is provided to allow the user to select several predefined digital input routing macros to control the sequencer. When a value between
0 and 3 is selected the drive processor continuously updates the destination parameters for digital I/O T25, T26 and T27, and the enable sequencer
latching bit (Pr 6.40). When a value of 4 is selected the destination parameters for these digital I/O and Pr 6.40 can be modified by the user. (Note any
changes made to the destination parameters only become active after a drive reset.)

Pr 6.04 T25 T26 T27 Pr 6.40
0 Pr 6.29 Pr 6.30 Run Forward Pr 6.32 Run Reverse 0 (non latching)
1 Pr 6.39 Not stop Pr 6.30 Run Forward Pr 6.32 Run Reverse 1 (latching)
2 Pr 6.29 Pr 6.34 Run Pr 6.33 Fwd /Rev 0 (non latching)
3 Pr 6.39 Not stop Pr 6.34 Run Pr 6.33 Fwd/Rev 1 (latching)
4 User prog User prog User prog User prog
Injection braking level
Drive modes Open-loop
. Bit | SP| FI |DE|TE |[VM |[DP [ND | RA|[NC |NV | PT |US|RW|BU | PS
Coding
1 1 1 1 1
Range Open-loop 0 to 150.0 %
Default Open-loop 100.0 %
Update rate Background read

Defines the current level used during DC injection braking as a percentage of motor rated current as defined by Pr 5.07.

Injection braking time

Drive modes Open-loop
. Bit | SP| FI |DE|TE |[VM | DP |ND |RA|NC|NV | PT |US |RW|BU|PS
Coding
1 1 1 1
Range Open-loop 0.0t0o25.0s
Default Open-loop 1.0
Update rate Background read

Defines the time of injection braking during phase 1 with stopping modes 3 and 4 (see Pr 6.01 on page 123) for injection braking stop.
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HOId zere speed

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|TE|VM|DP | ND [RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector 0
Servo 1
Update rate 4ms read

When this bit is set the drive remains active even when the run command has been removed and the motor has reached standstill. The drive goes to
the 'StoP' state instead of the 'rdy" state.

Catch a spinning motor

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE| TE |VM |DP |[ND|RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1
Open-loop 3
Range Closed-loop vector, Servo 1
Open-loop 0
Default Closed-loop vector, Servo 1

Update rate Background read

Open-loop

When the drive is enabled with this parameter at zero, the output frequency starts at zero and ramps to the required reference. When the drive is
enabled with this parameter at a non-zero value, the drive performs a start-up test to determine the motor speed and then sets the initial output
frequency to the synchronous frequency of the motor. The test is not carried out, and the motor frequency starts at zero, if the run command is given
when the drive is in the stop state, or when the drive is first enabled after power-up with Ur_| voltage mode, or when the run command is given with
Ur_S voltage mode. With default parameters the length of the test is approximately 250ms, however, if the motor has a long rotor time constant
(usually large motors) it may be necessary to extend the test time. The drive will do this automatically if the motor parameters including the rated load
rpm are set up correctly for the motor.

For the test to operate correctly it is important that the stator resistance (Pr 5.17, Pr 21.12) is set up correctly. This applies even if fixed boost (Fd) or
square law (SrE) voltage mode is being used. The test uses the rated magnetising current of the motor during the test, therefore the rated current (Pr
5.07, Pr 21.07 and Pr 5.10, Pr 21.10) and power factor should be set to values close to those of the motor, although these parameters are not as
critical as the stator resistance.

It should be noted that a stationary lightly loaded motor with low inertia may move slightly during the test. The direction of the movement is undefined.
Restrictions may be placed on the direction of this movement and on the frequencies detected by the drive as follows:

Pr 6.09 Function
0 Disabled
1 Detect all frequencies
2 Detect positive frequencies only
3 Detect negative frequencies only

Closed-loop vector and Servo
When the drive is enabled with this bit at zero, the post ramp reference (Pr 2.01) starts at zero and ramps to the required reference. When the drive is
enabled with this parameter at one, the post ramp reference is set to the motor speed.

Enable stop key

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE|TE|VM|DP |[ND|RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Update rate Background read

This parameter permanently enables the Stop key on the drive such that the drive will always stop when the Stop key is pressed. If keypad mode is
selected this has no effect because the Stop key is automatically enabled.

The sequencer logic has been designed so that pressing the Stop key, whether the Stop key is enabled or not, does not make the drive change from
a stopped to a running condition. As the Stop key is also used to reset trips this means that if the Stop key is pressed when the drive is tripped, the trip
will be reset, but the drive does not start. This is done as follows.
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Sequencer latching not enabled (Pr 6.40 = 0)
If the Stop key is pressed when the Stop key is enabled (Pr 6.12 = 1) or when the drive is tripped the sequencer run is removed, and so the drive
stops or remains stopped respectively. The sequencer run can only then be reapplied after at least one of the following conditions occurs.

1. Run forward, Run reverse and Run sequencing bits all zero
2. OR the drive is disabled via Pr 6.15 or Pr 6.29
3. OR Run forward and Run reverse are both active and have been for 60ms.

The drive can then be restarted by activating the necessary bits to give a normal start.
Sequencer latching enabled (06.40 = 1)

If the Stop key is pressed when the stop key is enabled (Pr 6.12 = 1) or when the drive is tripped the sequencer run is removed, and so the drive stops
or remains stopped respectively. The sequencer run can only then be reapplied after at least one of the following conditions occurs.

1. Run forward, Run reverse and Run sequencing bits all zero after the latches
2. OR Not stop sequencing bit is zero

3. ORthe drive is disabled via Pr 6.15 or Pr 6.29

4. OR Run forward and Run reverse are both active and have been for 60ms.

The drive can then be restarted by activating the necessary bits to give a normal start. Note that Run forward and Run reverse together will reset the
stop key condition, but the latches associated with Run forward and Run reverse must then be reset before the drive can be restarted. It should be
noted holding the Run key and pressing the Stop key to reset the drive without stopping does not apply unless keypad reference mode is selected.

Enable forward/reverse key

Drive modes Open-loop, Closed-loop vector, Servo

Bit | SP| FI |DE| TE |VM | DP |ND |RA|NC |NV | PT |US |RW|BU|PS
1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Coding

Update rate Background read

This parameter enables the Fwd/Rev key on the drive in keypad mode.

Drive enable

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|TE |[VM | DP | ND |RA|NC | NV | PT |US |RW|BU | PS
Coding
1 1 1 1
Default Open-loop, Closed-loop vector, Servo, 1
Regen
Update rate 4ms read

Setting this parameter to 0 will disable the drive. It must be at 1 for the drive to run.

Electricity cost per kWh

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|TE |VM|DP [ND|RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1 1

Range Open-loop, Closed-loop vector, Servo, | 4 500 0 currency units per kWh

Regen
Default Open-loop, Closed-loop vector, Servo, 0

Regen
Update rate Background read

When this parameter is set up correctly for the local currency, Pr 6.26 will give an instantaneous read out of running cost.

6.17 Reset energy meter
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|TE |VM|DP [ND |RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Background read

If this parameter is one the energy meter (Pr 6.24 and Pr 6.25) is reset and held at zero.
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“ Time between filter changes
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE| TE (VM |DP | ND|RA|[NC|NV |PT |US |RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 30,000 hrs
Regen
Default (R?pen-loop, Closed-loop vector, Servo, 0
egen
Update rate Background read
Filter change required / change done
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|TE|VM |DP | ND [ RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0

To enable the feature that indicates to the user when a filter change is due Pr 6.18 should be set to the time between filter changes. When the drive is
running, Pr 6.27 is reduced each time the runtime timer hour increments (Pr 6.23) until Pr 6.27 reaches 0, at which point Pr 6.19 is set to 1 to inform
the user that a filter change is required. When the user has changed the filter, resetting Pr 6.19 to 0 will indicate to the drive that the change has been
done and Pr 6.27 will be reloaded with the value of Pr 6.18. Pr 6.27 can be updated with the value of Pr 6.18 at any time by setting and clearing this
parameter manually.

Drive modes

Powered-up time: years.days

Open-loop, Closed-loop vector, Servo, Regen

Regen

. Bit | SP| FI |DE| TE [VM |DP [ ND | RA|[NC |NV | PT |US|RW|BU | PS
Coding
3 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 9.364 Years.Days
Regen
Update rate Background write
Powered-up time: hours.minutes
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|TE |[VM | DP | ND |RA|NC | NV | PT [US |RW|BU | PS
Coding
2 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 t0 23.59 Hours Minutes

Update rate

Background write

The powered-up clock always starts at zero each time the drive is powered-up. The time can be changed by the user from the keypad, serial comms
or an application module. If the data is not written with the various parts in the correct range (i.e. minutes are greater than 59, etc.) the clock is set to

zero on the next minute. This clock may be used for time stamping the trip log if Pr 6.28 = 0.

“ Run time: years.days

Open-loop, Closed-loop vector, Servo, Regen

Drive modes

Regen

. Bit | SP| FI |DE|TE |[VM | DP |ND |RA|NC|NV | PT |US|RW|BU|PS
Coding
3 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 9.364 Years.Days

Update rate

Background write
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6.23 Run time: hours.minutes
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|TE |[VM | DP | ND |RA|NC | NV | PT |US|RW|BU|PS
Coding
2 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 23.59 Hours.Minutes
Regen
Update rate Background write

The run time clock increments when the drive inverter is active to indicate the number of minutes that the drive has been running since leaving the
Control Techniques factory. This clock may be used for time stamping the trip log if Pr 6.28 = 1.

Energy meter: MWh

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE| TE |VM | DP |ND |RA|[NC|NV | PT |US |RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, +999.9 MWh
Regen
Update rate Background write

Energy meter: kWh

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE| TE VM | DP |ND |RA|NC|NV | PT|US |RW|BU|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, +99.99 kWh
Regen
Update rate Background write

Pr 6.24 and Pr 6.25 form the energy meter that indicates energy supplied to/from the drive in kWh. For motor control modes a positive value indicates
net transfer of energy from the drive to the motor. For Regen mode a positive value indicates a net transfer of energy from the supply to the drive. The
energy meter is reset and held at zero when Pr 6.17 is one.

Running cost

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|TE |[VM |[DP [ND | RA|[NC |NV | PT |US|RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, £32,000
Regen
Update rate Background write

Instantaneous read out of the cost/hour of running the drive. This requires Pr 6.16 to be set up correctly.

6.27 Time before filter change due

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE|TE |VM | DP |[ND|RA|NC|NV | PT|US|RW|BU|PS
Coding
1 1 1 1 1
Range gggeg:oop, Closed-loop vector, Servo, 0 to 30,000 hrs

Update rate Background read

See Pr 6.18 on page 127.
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m Select clock for trip log time stamping
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|TE|VM |DP |ND|RA|NC |NV | PT |US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate Background read

stamping. If Pr 6.28 is one, the run time clock is used for time stamping. It should be noted that changing this parameter clears the trip and trip time

H |
Q
®

Hardware enable

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE| TE [VM |DP [ ND [ RA|NC | NV | PT |US |RW|BU | PS
Coding
1 1 1
Update rate 4ms write
This bit is a duplicate of Pr 8.09 and reflects the state of the enable input.
“ Sequencing bit: Run forward
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE| TE |VM |DP |[ND|RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read
“ Sequencing bit: Jog
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE| TE |[VM | DP |ND |RA|NC|NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read
“ Sequencing bit: Run reverse
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|TE|VM|DP | ND [RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read
Sequencing bit: Forward/reverse
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|TE |[VM | DP | ND |RA|NC | NV | PT [US |RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Update rate

4ms read
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6.34 Sequencing bit: Run
Drive modes Open-loop, Closed-loop vector, Servo
. Bit |[SP| FI |DE|TE|VM |DP | ND [RA|NC|NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

In normal operation the sequencer has been designed to operate with Run forward / Run reverse controls, or with a Run control and a forward
reverse selector. If Run forwards / Run reverse control is required then bits Pr 6.30 and Pr 6.32 should be used to control the drive (digital inputs
should not be routed to bits Pr 6.33 and Pr 6.34). If Run control with a forward reverse selector is required then bits Pr 6.33 and Pr 6.34 should be
used to control the drive (digital inputs should not be routed to bits Pr 6.30 and Pr 6.32).

The Run forward and Run reverse, or Run sequencing bits can be made latching by setting bit Pr 6.40. The Not stop bit (Pr 6.39) should be one to
allow the sequencing bit to be latched. If the Not stop bit is zero all latches are cleared and held at zero. The jog or jog reverse sequencing bits can
also cause the drive to run provided the motor is stopped when these bits are activated and the normal run sequencing bits are not providing a run
signal.

Forward limit switch
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE| TE|VM|DP | ND [RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 250us read
Reverse limit switch
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|TE [VM |[DP [ND | RA|[NC |NV | PT |US |RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo ‘0
Update rate 250us read

Digital inputs connected to limit switches should be routed to these parameters if fast stopping is required at a limit. In Open-loop mode the drive will
respond in 4.5ms (500us digital input filter delay + 4ms software delay) and stop the motor using the currently selected ramp rate. In Closed-loop
vector and Servo modes the drive will respond in 750us (500ps digital input filter delay + 250us software delay) and stop the motor with zero ramp
rate (i.e. in current limit). The limit switches are direction dependant so that the motor can rotate in a direction that allows the system to move away
from the limit switch. (In open-loop frequency slaving mode both limit switches are active.)

Open-loop
Pre-ramp reference > OHz Forward limit switch active

Pre-ramp reference < OHz Reverse limit switch active
Pre-ramp reference = OHz Both limit switches active

Closed-loop and Servo
Pre-ramp reference+hard speed reference > Orpm Forward limit switch active

Pre-ramp reference+hard speed reference < Orpm Reverse limit switch active
Pre-ramp reference+hard speed reference = Orpm Both limit switches active

6.37 Sequencing bit: Jog reverse
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|TE |VM |DP |[ND|RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Update rate 4ms read
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Update rate

Background write

The drive event flags indicate certain actions have occurred within the drive as described below.

Defaults loaded (Bit 0)
The drive sets bit 0 when defaults have been loaded and the associated parameter save has been completed. The drive does not reset this flag
except at power-up. This flag is intended to be used by SM-Applications option module programs to determine when the default loading process is
complete. For example an application may require defaults that are different from the standard drive defaults. These may be loaded and another
parameter save initiated by the SM-Applications module when this flag is set. The flag should then be cleared so that the next event can be detected.

Drive mode changed (Bit 1)
The drive sets bit 1 when the drive mode has changed and the associated parameter save has been completed. The drive does not reset this flag
except at power-up. This flag is intended to be used in a similar way as bit 0.

Control word

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

Regen

. Bit | SP| FI |DE|TE [VM | DP |ND | RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 32,767
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Bits 0 —7: 4ms read, Bits 8-15: Background read
Control word enable
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|TE |[VM | DP |ND|RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0

Update rate

Related to bits 0-7: 4ms read, related to bits 8-15: Background read

Parameter | Keypad and | Parameter Parameter M Serialcomms | Electronic Feature look-|
! -t N acros Performance
structure display x.00 description format descriptions protocol nameplate up table
Sequencing bit: Not stop
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI [DE| TE|VM|DP |[ND|RA|NC |NV|PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read
Enable sequencer latching
Drive modes Open-loop, Closed-loop vector, Servo
. Bit [ SP| FI |[DE| TE [VM | DP |ND | RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read
Drive event flags
Drive modes Open-loop, Closed-loop vector, Servo
. Bit [ SP| FI |[DE| TE [VM | DP |ND | RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 65535
Default Open-loop, Closed-loop vector, Servo 0

Pr 6.42 and Pr 6.43 provide a method of controlling the sequencer inputs and other functions directly from a single control word. If Pr 6.43 = 0 the
control word has no effect, if Pr 6.43 = 1 the control word is enabled. Each bit of the control word corresponds to a sequencing bit or function as

shown below.
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Bits marked with * have no effect in Regen mode.

Bit Function Equivalent parameter
0 Drive enable Pr6.15
1* Run forward Pr 6.30
2* Jog Pr 6.31
3* Run reverse Pr 6.32
4* Forward/reverse Pr6.33
5* Run Pr 6.34
6* Not stop Pr 6.39
7 Auto/manual

8* Analogue/Preset reference Pr1.42
9* Jog reverse Pr 6.37
10 Reserved

11 Reserved

12 Trip drive

13 Reset drive Pr10.33
14 Keypad watchdog

Bits 0-7 and bit 9: sequencing control

When the control word is enabled (Pr 6.43 = 1), and the Auto/manual bit (bit7) are both one, bits 0 to 6 and bit 9 of the control word become active.
The equivalent parameters are not modified by these bits, but become inactive when the equivalent bits in the control word are active. When the bits
are active they replace the functions of the equivalent parameters. For example, if Pr 6.43 = 1 and bit 7 of Pr 6.42 = 1 the drive enable is no longer
controlled by Pr 6.15, but by bit 0 of the control word. If either Pr 6.43 = 0, or bit 7 of Pr 6.42 = 0, the drive enable is controlled by Pr 6.15.

Bit 8: Analog/preset reference

When the control word is enabled (Pr 6.43) bit 8 of the control word becomes active. (Bit 7 of the control word has no effect on this function.) The state
of bit 8 is written to Pr 1.42. With default drive settings this selects analogue reference 1 (bit8 = 0) or preset reference 1 (bit8 = 1). If any other drive
parameters are routed to Pr 1.42 the value of Pr 1.42 is undefined.

Bit12: Trip drive
When the control word is enabled (Pr 6.43) bit 12 of the control word becomes active. (Bit 7 of the control word has no effect on this function.) When
bit 12 is set to one a CL.bit trip is initiated. The trip cannot be cleared until the bit is set to zero

Bit 13: Reset drive
When the control word is enabled (Pr 6.43) bit 13 of the control word becomes active. (Bit 7 of the control word has no effect on this function.) When
bit 13 is changed from 0 to 1 the drive is reset. This bit does not modify the equivalent parameter (Pr 10.33).

Bit 14: Keypad watchdog

When the control word is enabled (Pr 6.43) bit 14 of the control word becomes active. (Bit 7 of the control word has no effect on this function.) A
watchdog is provided for an external keypad or other device where a break in the communication link must be detected. The watchdog system can be
enabled and/or serviced if bit 14 of the control word is changed from zero to one with the control word enabled. Once the watchdog is enabled it must
be serviced at least once every second or an “SCL” trip occurs. The watchdog is disabled when an “SCL” trip occurs, and so it must be re-enabled
when the trip is reset.

Active supply

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Bit | SP| FI |DE|TE |[VM [DP [ND | RA|NC | NV | PT |US |RW|BU | PS
1 1 1 1
Update rate Background write

Coding

The drive can operate from either a high voltage supply or a low voltage supply, usually from a battery. Different methods are used to connect the low
voltage battery supply depending on the frame size of the drive. This parameter, which indicates which supply is active, is set up to the correct value
just as the UU trip is reset. A low voltage battery supply should not be used without first consulting the appropriate documentation on the power and
control connections required for this mode.

0: Normal high voltage supply
The drive is operating in normal high voltage supply mode.
UNISP1xxx, UNISP2xxx, UNISP3xxx:

The drive is using the main power terminals to derive its control supplies. The drive will operate normally. Parameters that are saved at power-down
are saved when the supply is removed and a UU trip occurs.

UNISP4xxx, UNISP5xxx, UNISP6xxx, UNISP7xxx:

The drive is using the main power terminals to derive its control supplies and the battery mode enable power supply input has no supply connected.
The drive will operate normally. Parameters that are saved at power-down are saved when the supply is removed and a UU trip occurs.

1: Low voltage battery supply
The drive is operating in low voltage battery supply mode.
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UNISP1xxx, UNISP2xxx, UNISP3xxx:

The drive is using the low voltage auxiliary power input to derive the power circuit supplies (i.e. gate drives, fans, etc.). The main power terminals can
be connected to a different supply of any voltage up to the maximum normal supply level. All parameters voltage based parameters are calculated
from the auxiliary supply level and not the supply from the main power terminals. If the auxiliary supply and the main supply are different then these
parameters will not be correct. Parameters that are saved at power-down are not saved when the power is removed in this mode.

Frame sizes 4, 5,6 and 7:

The drive is using the battery mode enable input to derive the power circuit supplies (i.e. gate drives, fans, etc.) A low voltage d.c. supply is connected
to the d.c. power terminals. All parameters that are calculated based on voltage are derived from the voltage connected to the power terminals.
Parameters that are saved at power-down are not saved when the power is removed in this mode.

For all sizes of drive in low voltage battery mode, 24V must also be supplied via the 24V control board power supply input. The drive will operate
normally except that mains loss detection is disabled, the braking IGBT will only operate when the drive is enabled, and the voltage levels contained
in the following table are used instead of the normal high voltage levels whatever the voltage rating of the drive.

Voltage level
DC_VOLTAGE_MAX Pr 6.46 x 1.45
Braking IGBT threshold voltage Pr 6.46 x 1.325
Under voltage trip level 36V
Restart voltage level after UU trip 40V

Full scale voltage measurement and the over voltage trip level are defined by DC_VOLTAGE_MAX. However, the maximum level of the low voltage
battery supply voltage should not normally exceed 90% of this value to avoid spurious over voltage trips.

Force cooling fan to run at full speed

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Bit | SP| FI |DE| TE [VM |DP [ND [RA|[NC | NV | PT |US|RW|BU | PS
1 1 1
Update rate Background read

Coding

The drive thermal model system normally controls the fan speed, however the fan can be forced to operate at full speed if this parameter is set to 1.
When this is set to 1 the fan remains at full speed until 10s after this parameter is set to zero.

Nominal low voltage battery supply

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP Fl DE | TE | VM | DP | ND |[RA|NC|NV|PT |US|RW |BU|PS
Coding
1 1 1 1
48 to 48 for UNISP1xxx drives
Range 48 to 72 for UNISP2xxx and UNISP3xxx drives
9 48 to 72 for all other 200V drives
48 to 96 for all other 400V and 690V drives
Default Open-loop, Closed-loop vector, Servo, Regen |48
Update rate Background read

This parameter defines the nominal supply voltage when operating in low voltage mode. The parameter is used to define the braking IGBT switching
threshold and the over voltage trip level for low voltage battery mode (see Pr 6.44).

6.47 Disable mains/phase loss detection from input rectifier
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP | FI | DE | TE | VM | DP | ND |[RA|NC|NV|PT |US|RW |BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Update rate Background read

When the drive is used in any of the motor control modes (not regen mode), phase loss, supply imbalance or complete supply loss are detected by
monitoring the d.c. link voltage. When power modules are connected in parallel (i.e. a multi-module drive) mains loss or phase loss is also detected by
the input rectifier within each of the power modules. If all input stages detect mains loss then the d.c. link voltage level can be used to initiate the
appropriate action, i.e. main loss ride through. If mains loss is detected by some, but not all the input stages the drive will initiate an ACUU.P trip
because the remaining active input stages could be overloaded. If all input stages detect phase loss then the d.c. link voltage ripple can be used to
detect the phase loss / imbalance condition at which the drive should stop the motor and produce a PH trip. If phase loss is detected by some, but not
all the input stages the drive will initiate a PH.P trip because the input stages with a missing phase or excessive phase imbalance could be running in
a condition that would cause their power devices to overheat.

If a drive is operating in regen mode or from a low voltage battery supply detection of mains or phase loss from the input power stages is automatically
disabled because the a.c. input system is not active. If the drive is operating from a high voltage d.c. supply and is a multi-module drive mains loss
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and phase loss are detected from the input stage and can cause an ACUU.P or PH.P trip. It is possible to disable these trips by setting this parameter
to one. In most applications even where the drive is supplied via its d.c. power terminals this is not necessary as all the modules in a multi-module
system will indicate mains loss and hence no trip is initiated.

UNISP4xxx, UNISP5xxx, UNISP6xxx and UNISP7xxx drives, which all have an active input rectifier circuit, use the mains loss indication from this unit
to determine when the ACUU condition should end. If these drives are not supplied via the a.c. power terminals this feature can be disabled by setting
this parameter to one.

6.48 Mains loss ride through detection level

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP Fl DE | TE | VM | DP | ND |[RA|NC|[NV|PT |US|RW |BU|PS
Coding
1 1 1 1 1

Range Open-loop,Closed-loop vector, Servo 0 to DC_VOLTAGE_SET_MAXV

200V rated drive 205

400V rated drive 410
Default Open-loop,Closed-loop vector, Servo 575V rated drive 540

690V rated drive 540

Update rate Background read

The mains loss detection level can be adjusted using this parameter. If the value is reduced below the default value the default value is used by the
drive. If the level is set too high so that mains loss detection becomes active under normal operating conditions the motor will coast to a stop.

Disable multi-module drive module number storing on trip

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Bit | SP Fl DE | TE | VM | DP | ND |[RA|NC|NV|PT |US|RW |BU|PS
1 1 1
Default Open-loop, Closed-loop vector, Servo, Regen |0

Coding

Update rate Background read

When power modules are connected in parallel various trips can be initiated from the power modules themselves. To aid identification of the source of
the trip the module number of the source can be stored in the module number and trip time log (Pr 10.41 to Pr 10.51). If the drive is a single module
drive the module number that is stored is normally zero. However, a UNISP6xxx or UNISP7xxx drive can be fitted with the interface circuits normally
intended for parallel operation, but it is a single module drive. In this case a module number of 1 is stored.

If Pr 6.49 is zero the module number is stored in the module number and trip time log. If this parameter is one, either the powered-up clock or run time
clock is stored in the module number and trip time log as defined by Pr 6.28. It should be noted that changing this parameter clears the trip, and
module number and trip time logs.

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI | DE | TE | VM | DP | ND |[RA|NC|NV|PT |US|RW |BU|PS
Coding
1 1 1 1 1
Default , Open-loop,Closed-loop vector, Servo, Regen |0to 3
Update rate Background write

The drive comms system 128 bytes buffer used with ANSI or Modbus rtu protocols via the 485 connector can be controlled by an option module
under certain circumstances. This parameter shows which node has control of the buffer (0 (drv) = drive, 1 (Slot1) = option module in slot 1, etc. If an
option module has control of the buffer the drive will use an alternative buffer for 485 comms and the following restrictions will apply:

1. Comms messages via the 485 port are limited to a maximum of 32 bytes

2. The 6 pin keypad port will operate correctly with an LED keypad, but it will no longer operate with an LCD keypad

3. Modbus messages using the CMP protocol can only route messages to nodes within the drive. It will not be possible for these to be routed further,
i.e. via CT Net on an SM Applications module.
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5.8 Menu 7: Analog I/O

Hardware

The drive has three analog inputs (Al1 to Al3) and two analog outputs (AO1 and AO2). Each input has a similar parameter structure and each output
has a similar parameter structure. The nominal full scale level for inputs in voltage mode is 9.8V. This ensures that when the input is driven from a
voltage produced from the drive's own 10V supply, the input can reach full scale.

Terminal Input Input modes Resolution
12 bit plus sign
5/6 AN Voltage only (16 bit plus sign as a speed reference)
7 Al2 Oto6 10 bit plus sign
8 AI3 Oto9 10 bit plus sign
Terminal Output Output modes Resolution
9 AO1 0Oto3 10 bit plus sign
10 AO2 0to3 10 bit plus sign

Update rate

The analog inputs are sampled every 4ms except where the destinations shown in the table below are chosen, the input is in voltage mode and other
conditions necessary for short cutting are met.

Pr 4.08 - Torque reference

Input destination Closed-loop vector or Servo mode sample rate Regen mode sample rate
Pr 1.36 - Analog reference ?:Igussubject to window filter. See Pr 7.26 on page 142)
Pr1.37 - Analog reference f:ﬂu:ubject to window filter. See Pr 7.26 on page 142)
Pr 3.14 - Power ff comp 2:; ;??ims
Pr3.19 - Hard speed ref ?:Igussubject to window filter. See Pr 7.26 on page 142)
Al1 —4ms

Al2 or 3 — 250us

It should be noted that the analog inputs are always sampled every 4ms in Open-loop mode. However, the window filter applied to analog input 1 (see
Pr 7.26) can be set to a time that is shorter than 4ms. There is no advantage in doing this, as it simply reduces the resolution of the input data, which
is still only sampled and routed to its destination parameter every 4ms.

Analog outputs are updated every 4ms except when one of the following is the source and high speed update mode is selected. In high speed mode
the output operates in voltage mode, is updated every 250us, special scaling is used as described in the table and the user scaling is ignored.

Output source

Scaling

Pr 3.02 — speed

(Closed-loop vector and servo modes only)
10.0V = SPEED_MAX

Pr 4.02 - torque prod current

10.0V = Rated drive current / 0.45

Pr 4.17 - magnetising current

10.0V = Rated drive current / 0.45

Pr 5.03 - output power

(Closed-loop vector and servo modes only)
The output is the product of the active current and the voltage component in phase
with the active current (vsy x isy).
10V would be produced when:
Active current = Rated drive current / 0.45
Peak phase voltage in phase with the active current = DC_VOLTAGE_MAX/ 2
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Figure 5-14 Menu 7 logic diagram
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7.01 T5/6 analog input 1 level

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI | DE | Txt |[VM |DP | ND | RA|NC | NV | PT [US |RW|BU | PS
Coding
2 1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.00 %
Regen

Update rate 4ms write

7.02 T7 analog input 2 level

7.03 T8 analog input 3 level
Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI | DE | Txt |[VM |DP | ND | RA|NC | NV | PT [US |RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.0 %
Regen

Update rate 4ms write

When analog input 3 is in thermistor mode the display indicates the resistance of the thermistor as a percentage of 10KQ

7.04 Stack temperature 1
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt [VM | DP [ ND | RA|[NC [NV | PT |US|RW|BU | PS
Coding
1 1 1
Open-loop, Closed-loop vector, Servo, o
Range Regen -128 to 127°C
Update rate Background write
Stack temperature 2
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt [VM | DP [ ND | RA [ NC [NV | PT | US |RW|BU | PS
Coding
1 1 1
Open-loop, Closed-loop vector, Servo, o
Range Regen -128 to 127°C
Update rate Background write
7.06 Control board temperature
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI | DE | Txt |[VM |DP | ND | RA|NC | NV | PT [US |RW|BU | PS
Coding
1 1 1 1
Open-loop, Closed-loop vector, Servo,
Range P P P 128 to 127°C

Regen

Update rate

Background write

These parameters display the temperature of various parts of the drive in degrees Celsius. The power stage is monitored at two points (Pr 7.04 and
Pr 7.05) and the control board is also monitored (Pr 7.06). The following trips and alarms can are produced from the values in these parameters.

Parameter Trip Alarm
Stack temserr;.tg‘r‘e 1 (IGBT) (g;wtzb:r:sr;.ﬂl‘; ;%i t<h ?ﬁg ct)r|1c|i'eshold -5°C) *hot” if Pr 7.04 > Alarm threshold
Stack temperaPtLZé025 (power PCB) (8z.3r;\tzbelfr:sre7t'g‘5Pj ;-TJF; t<h r%slg ?Ilflj'eshold -5°C) *hot”if Pr7.05 > Alarm threshold
Control b;arrg .?esmperature (gécr;\ﬂbencrzrs;(i)f6 P>r 30(;;: < 85°C) *hot"if Pr7.06 > 85°C

The threshold levels for the stack temperature trips and alarm vary between drive sizes.

The values displayed in the parameter are normally between -20 and +127°C. If the value measured from the thermistor exceeds the range from -20

to +150°C it is assumed that the device is either open-circuit or short-circuit.
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If this occurs the following hardware fault trips are initiated: Stack temperature 1 - HF27, Stack temperature 2 - HF28, Control board temperature -
HF29.

The drive cooling fan is controlled as follows:

1. If Pr 6.45 = 1 the fan is at full speed for at least 10s.

2. If a Solutions Module indicates that it is too hot the fan is at full speed for at least 10s.

3. If the highest of the two stack temperatures is above the alarm level (i.e. hot alarm is being displayed) the fan is at full speed.

4. If the drive is enabled and the highest of the two stack temperatures is above a level defined for each drive size (lower than the alarm level) the
fan is at full speed.

5. Otherwise the fan is set to its low speed with 5° hysteresis (drive sizes 1 and 2) or variable speed controlled between its low and high speed (drive

sizes 3 to 6).
7.07 T5/6 analog input 1 offset trim
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |VM | DP |ND | RA|NC|NV | PT |US |RW|BU|PS
Coding
3 1 1
Range Open-loop, Closed-loop vector, Servo, +10.000 %
Regen
Default Open-loop, Closed-loop vector, Servo, 0.000
Regen

Update rate Background read

This value can be used to trim out any offset from the user input signal

T5/6 analog input 1 scaling

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt |VM |DP | ND | RA|NC | NV | PT |US |RW|BU | PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen

Update rate Background read

7.09 T5/6 analog input 1 invert
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI | DE | Txt |VM | DP | ND | RA|NC | NV | PT [US |RW|BU | PS
1 1 1

Open-loop, Closed-loop vector, Servo,
Regen

Coding

Default

Update rate Background read

7.10 T5/6 analog input 1 destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt|VM |DP | ND | RA|NC | NV | PT |US |RW|BU | PS
Coding
1 2 1 1 1 1

Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51

Regen

Open-loop, Closed-loop vector, Servo Pr1.36
Default Regen Pr 0.00
Update rate Read on drive reset
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7.1 T7 analog input 2 mode
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI | DE| Txt [VM | DP | ND [ RA|NC | NV | PT | US |[RW | BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to06
Regen
Default Open-loop, Closed-loop vector, Servo, 6
Regen
Update rate Background read

The following modes are available for the analog input 2. A current loop loss trip is generated if the input current falls below 3mA. In modes 4 and 5
the analog input level goes to 0.0% if the input current falls below 3mA.

Parameter value Parameter string Mode Comments
0 0-20 0-20mA
1 20-0 20 - OmA
2 4-20.tr 4 -20mA with trip on loss Trip if | < 3mA
3 20-4.tr 20 - 4mA with trip on loss Trip if | <3mA
4 4-20 4 - 20mA with no trip on loss
5 20-4 20 - 4mA with no trip on loss 0.0% if | <4mA
6 VOLt Voltage mode
712 T7 analog input 2 scaling
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt |[VM |DP | ND | RA|NC [NV | PT |US |[RW|BU | PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen
Update rate Background read
713 T7 analog input 2 invert
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt |[VM |DP | ND | RA|NC |NV | PT |US |RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Background read
T7 analog input 2 destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI | DE | Txt|VM |DP |[ND | RA|NC |NV | PT | US |[RW|BU | PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Open-loop, Closed-loop vector, Servo Pr1.37
Default Regen Pr3.10
Update rate Read on drive reset
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715 T8 analog input 3 mode
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt|VM |[DP | ND [ RA|NC |NV | PT |US |RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to9
Regen
Open-loop, 8
Default Closed-loop vector, Servo, Regen 6

Update rate

Background read

The following modes are available for the analog input 3. A current loop loss trip is generated if the input current falls below 3mA. In modes 4 and 5
the analog input level goes to 0.0% if the input current falls below 3mA.

Parameter value Parameter string Mode Comments
0 0-20 0-20mA
1 20-0 20 - OmA
2 4-20.tr 4 -20mA with trip on loss Trip if | < 3mA
3 20-4.tr 20 - 4mA with trip on loss Trip if | < 3mA
4 4-20 4 - 20mA with no trip on loss
5 20-4 20 - 4mA with no trip on loss 0.0% if | <4mA
6 VOLt Voltage mode
TH trip if R > 3k3
7 th.SC Thermistor with short circuit detection THreset if R < 1k8
THS trip if R < 50R
. . N . TH trip if R > 3k3
8 th Thermistor without short circuit detection ™ respet ifR < 1Kk8
9 th.diSp Thermistor display only with no trip

T8 analog input 3 scaling
Drive modes Open-loop, Closed-loop vector, Servo, Regen
] Bit | SP| FI | DE | Txt|VM |DP |[ND|RA |NC | NV | PT|US |RW|BU|PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen
Update rate Background read
717 T8 analog input 3 invert
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt [VM [DP [ ND | RA [NC | NV | PT |US |RW | BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Background read
718 T8 analog input 3 destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |VM | DP | ND | RA|NC | NV | PT [US |RW|BU | PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Read on drive reset
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AL T9 analog output 1 source
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [ SP| FI |DE|Txt|VM | DP | ND [ RA|NC |NV | PT|US |RW|BU |PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Open-loop Pr 5.01
Default Closed-loop vector, Servo Pr 3.02
Regen Pr 4.01

Update rate

Background read

7.20 T9 analog output 1 scaling
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt [VM | DP |ND | RA|NC |NV | PT | US |RW|BU | PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen
Update rate Background read
7.21 T9 analog output 1 mode
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt |[VM |DP | ND | RA|NC [NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to3
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Background read
The following modes are available for the analog outputs.
Parameter value Parameter string Mode
0 VOLt Voltage mode
1 0-20 0-20mA
2 4-20 4 - 20mA
3 H.Spd High speed up date mode

If high speed update mode is selected and the source for the output is one of the parameters designated for high speed analog output operation (see
start of this section) the output is updated at a higher rate with special scaling. If the parameter selected is not designated for this mode the output is
updated at the normal rate. If speed feedback or power is selected for high speed mode for both analog output 1 and analog output 2 the setting is

ignored for analog output 2. If the high speed mode is selected the output is always a voltage signal.

T10 analog output 2 source

Open-loop, Closed-loop vector, Servo, Regen

Drive modes

. Bit | SP| FI |DE|Txt |VM [DP | ND [ RA|[NC | NV | PT |US |RW|BU | PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Open-loop, Closed-loop vector, Servo Pr 4.02
Default Regen Pr 5.05

Update rate

Read on drive reset
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7.23 T10 analog output 2 scaling
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [ SP| FI [DE|Txt |VM |DP |[ND | RA|[NC | NV | PT |[US|RW|BU |PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen
Update rate Background read
7.24 T10 analog output 2 mode
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP | FI | DE | Txt VM |DP | ND | RA|[NC | NV | PT |US |RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Oto3
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Background read
The following modes are available for the analog outputs.
Parameter value Parameter string Mode
0 VOLt Voltage mode
1 0-20 0-20mA
2 4-20 4 - 20mA
3 H.Spd High speed up date mode

If high speed update mode is selected and the source for the output is one of the parameters designated for high speed analog output operation (see
start of this section) the output is updated at a higher rate with special scaling. If the parameter selected is not designated for this mode the output is
updated at the normal rate. If speed feedback or power is selected for high speed mode for both analog output 1 and analog output 2 the setting is

ignored for analog output 2. If the high speed mode is selected the output is always a voltage signal.

7.25 Calibrate T5/6 analog input 1 full scale
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP | FI | DE|Txt|VM | DP |ND|RA |NC | NV | PT | US |[RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0

Regen

Update rate

Background read

Setting this bit will cause the drive to re-calibrate the full scale level of analog input 1 provided the input voltage is below +1.5V or above +2.5V. This
parameter is cleared by the software automatically when the calibration is complete. If the input voltage is above +2.5V the input voltage itself is used
for calibration, and so after calibration this level will be full scale for the input. If the input voltage is below +1.5V the internal reference is used for

calibration, and so the full scale will be nominally 9.8V after calibration. The calibration level is automatically stored on power-down. It should be noted
that the Analog input 1 offset trim is included in the input voltage when the input voltage itself is used for calibration, but this trim is not included when
the internal reference is used for calibration.

7.26 T5/6 analog input 1 sample time
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI | DE | Txt|VM |DP | ND [RA|NC|NV | PT |US |[RW|BU | PS
Coding
1 1 1 1

Range Open-loop, Closed-loop vector, Servo, 010 8.0 ms

Regen
Default Open-loop, Closed-loop vector, Servo, 4.0

Regen

Update rate

Background read

Analog input 1 is filtered using a window filter to remove quantisation noise and adjust the resolution of this input. The length of the window can be
adjusted with this parameter. The shortest possible window is 250us. It should be noted that if this input is not used as a speed reference (Pr 1.36, Pr
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1.37) or as a hard speed reference (Pr 3.22) the sample time affects the resolution. The nominal resolution is given by Pr 7.26 x -500 x 103, therefore
the default setting gives approximately 12 bit resolution.

7.28 T5/6 analog input 1 current loop loss

7.29 T7 analog input 2 current loop loss

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |DE | Txt [VM |DP [ ND [ RA|NC | NV | PT |US|RW|BU | PS
1 1 1 1

Update rate Background write

Coding

If an analog input is used with 4-20mA or 20-4mA current loop modes the respective bit (Pr 7.28 - analog input 2 and Pr 7.29 -3) is set to one if the
current falls below 3mA. If the current is above 3mA with these modes or another mode is selected the respective bit is set to zero.

T5/6 analog input 1 offset

Drive modes Open-loop, Closed-loop vector, Servo, Regen

; Bit | SP | FI | DE | Txt | VM| DP |ND | RA | NC|NV|PT|US|RW|BU]|PS
Coding
2 T 1
Range Open-loop, Closed-loop vector, Servo, £100.00 %
Regen
Default Open-loop, Closed-loop vector, Servo, [
Regen

Update rate Background read

7.31 T7 analog input 2 offset

7.32 T8 analog input 3 offset

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit |SP |FI |DE [Txt |VM |DP [ND |RA |[NC |NV [PT |US |RW |BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.0 %
Regen
Default Open-loop, Closed-loop vector, Servo, 0.0
Regen

Update rate Background read

An offset can be added to each analog input with a range from -100% to 100%. If the sum of the input and the offset exceeds +100% the results is
limited to +100%.

7.33 T9 analog output 1 control

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 2
Regen
Default Open-loop, Closed-loop vector, Servo, 2
Regen

Update rate Background read

This offers a simple control of Pr 7.19 to change the source for the analog output for use from Menu 0. When this parameter is set to 0 or 1 the drive
constantly writes Pr 5.01 or Pr 4.02 to Pr 7.19 respectively.

Parameter value Parameter string Action
0 Fr Write Pr 7.19 = Pr 5.01
1 Ld Write Pr 7.19 = Pr 4.02
2 AdV No action
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7.34 IGBT junction temperature
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
n-l I -l Y r, Serv
Range Open-loop, Closed-loop vector, Servo, £200 °C

Regen

Update rate

Background write

The IGBT junction temperature is calculated using Stack 1 temperature (Pr 7.04) and a thermal model of the drive power stage. The resulting
temperature is displayed in this parameter. The calculated IGBT junction temperature is used to modify the drive switching frequency to reduce losses
if the devices become too hot (see Pr 5.18 on page 115).

7.35 Drive thermal protection accumulator
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP | ND |RA|NC [NV | PT |US |RW|BU | PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 010 100 %

Regen

Update rate

Background write

In addition to monitoring the IGBT junction temperatures the drive includes a thermal protection system to protect the other components within the
drive. This includes the effects of drive output current and DC bus ripple. The estimated temperature is displayed as a percentage of the trip level in
this parameter. If the parameter value reaches 100% an Oht3 trip is initiated.
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5.9 Menu 8: Digital I/O

The drive has eight digital /0 terminals (T22, T24 to T29 and the relay) and an enable input. Each input has the same parameter structure. The digital
1/0 is sampled every 4ms, except when inputs are routed to the limit switches Pr 6.35 and Pr 6.36 when the sample time is reduced to 250us. Any
changes to the source/destination parameters only become effect after drive reset is activated.

Electronic
nameplate

Performance

Feature look-
up table

110 Sample rate Function
T24 to T26 4ms Digital input or output
T27 to T29 4ms Digital input
Relay Background
T22 Background 24V output
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Figure 5-15 Menu 8 logic diagram
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Open-loop, closed-loop vector and servo

Table 5-4

1/0 state Invert Source / destination Output select

Terminal + type
Pr Pr Default Pr Default Pr Default

T24 input / output 1 Pr 8.01 Pr 8.11 0 Pr 8.21 Pr 10.03 - Zero speed Pr 8.31 1
T25 input / output 2 Pr 8.02 Pr8.12 0 Pr 8.22 Pr 10.33 - Drive reset Pr 8.32
T26 input / output 3 Pr 8.03 Pr8.13 0 Pr 8.23 Pr 6.30 - Run forward Pr 8.33
T27 input 4 Pr 8.04 Pr8.14 0 Pr 8.24 Pr 6.32 - Run reverse
T28 input 5 Pr 8.05 Pr8.15 0 Pr 8.25 Pr 1.41 — Local/remote
T29 input 6 Pr 8.06 Pr8.16 0 Pr 8.26 Pr 6.31 — Jog
T41 /42 Relay Pr 8.07 Pr8.17 0 Pr 8.27 Pr 10.01 — Drive healthy
T22 24V output Pr 8.08 Pr8.18 1 Pr 8.28 Pr 0.00
T31 Enable Pr 8.09
Regen
Table 5-5

1/0 state Invert Source / destination Output select

Terminal + type
Pr Pr Default Pr Default Pr Default

T24 input / output 1 Pr 8.01 Pr 8.11 0 Pr 8.21 Pr 3.09 - Enble motor drive Pr 8.31 1
T25 input / output 2 Pr 8.02 Pr8.12 0 Pr 8.22 Pr 3.08 - Contactor closed Pr 8.32 0
T26 input / output 3 Pr 8.03 Pr8.13 0 Pr 8.23 Pr 10.01 — Drive healthy Pr 8.33 1
T27 input 4 Pr 8.04 Pr 8.14 0 Pr 8.24 Pr 0.00 - Not used
T28 input 5 Pr 8.05 Pr8.15 0 Pr 8.25 Pr 0.00 - Not used
T29 input 6 Pr 8.06 Pr 8.16 0 Pr 8.26 Pr 0.00 - Not used
T41 /42 Relay Pr 8.07 Pr8.17 0 Pr 8.27 Pr 3.07 — Close contactor
T22 24V output Pr 8.08 Pr8.18 1 Pr 8.28 Pr 0.00 - Not used
T31 Enable Pr 8.09

T24 digital 1/O 1 state
T25 digital I/O 2 state
T26 digital I/O 3 state
T27 digital input 4 state

T28 digital input 5 state

T29 digital input 6 state

Relay status

T22 24V output state

Drive enable indicator

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
1 1 1 1
Update rate 4ms write

Coding

Drive enable mode select

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt|VM |DP | ND |RA|NC | NV | PT |US |RW|BU|PS
1 1 1

Open-loop, Closed-loop vector, Servo,
Regen

Default OFF (0)

Update rate Background read

Unidrive SP has a dedicated hardware enable input which always controls Pr 6.29. If the enable is inactive the IGBT firing signals are turned off
without software intervention. As default (Pr 8.10 = 0) the drive is in the inhibit mode when the enable is inactive. Setting this parameter to one causes
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the enable to behave as an Et trip input. When the input becomes inactive an Et trip is initiated. This does not affect Pr 10.32 (Et trip parameter),
therefore an Et trip can be initiated in this mode either by making the enable inactive or setting Pr 10.32 to one.

T24 digital 1/0 1 invert
T25 digital I/0 2 invert
T26 digital I/0 3 invert
T27 digital input 4 invert
T28 digital input 5 invert
T29 digital input 6 invert

Relay source invert

T22 24V output source invert

Drive modes Open-loop, Closed-loop vector, Servo, Regen

_ Bit [SP | FI |[DE | Txt|VM|DP| ND |RA|NC|NV|PT|US]|RW]|BU]|PS
Coding
1 T 1
Default Open-loop, Closed-loop vector, Servo | b g 44 1, pr 8 17 = OFF (0), Pr 8.18 = On (1)
Regen
Update rate 4ms read

Digital I/0O read word

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 511
Regen
Update rate Background write

This word is used to determine the status of the digital /0 by reading one parameter. The bits in this word reflect the state of Pr 8.01 to Pr 8.09.

Digital /0
T24 input / output 1
T25 input / output 2
T26 input / output 3
T27 input 4
T28 input 5
T29 input 6
Relay
T22 24V output
Enable

o
-

O Nl O] O | W| N = O

T24 digital 1/0O 1 source/destination
T25 digital I/O 2 source/destination
T26 digital 1/O 3 source/destination

T27 digital input 4 destination

T28 digital input 5 destination

T29 digital input 6 destination

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
1 2 1 1 1 1

Default Open-loop, Closed-loop vector, Servo See Table 5-4 on page 148

Regen See Table 5-5 on page 148
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51

Regen
Update rate Read on drive reset
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8.27 Relay source
8.28 T22 24V output source
Drive modes Open-loop, Closed-loop vector, Servo, Regen
] Bit | SP| FI |[DE|Txt|VM |DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
2 1 1 1 1
Default Open-loop, Closed-loop vector, Servo See Table 5-4 on page 148
Regen See Table 5-5 on page 148
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Update rate Read on drive reset

Positive logic select

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |DE|Txt [VM|DP | ND |RA|NC|NV |PT |US|RW|BU|PS
1 1 1 1 1

Open-loop, Closed-loop vector, Servo,
Regen

Coding

Default On (1)

Update rate Background read

This parameter changes the logic polarity for digital inputs and digital outputs, but not the enable input, the relay output or the 24V output.

Pr 8.29 = 0 (negative logic) Pr 8.29 = 1 (positive logic)
Inputs <5V =1,>15V =0 <5V =0,>15V =1
Non-relay Outputs On (1) = <5V, OFF (0) = >15V OFF (0) =<5V, On (1) = >15V

Relay outputs OFF (0) = open, On (1) = closed | OFF (0) = open, On (1) = closed
24V output (T22) OFF (0) =0V, On (1) = 24V OFF (0) =0V, On (1) = 24V

m Open collector output

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC |NV | PT |US |RW|BU |PS
1 1 1

Open-loop, Closed-loop vector, Servo,
Regen

Coding

Default OFF (0)

Update rate Background read

When this parameter is zero digital outputs are in push-pull mode. When this parameter is one either the high-side drive (negative logic polarity) or the
low-side driver (positive logic polarity) is disabled. This allows outputs to be connected in a wire-ORed configuration.

8.31 T24 digital /0 1 output select
8.32 T25 digital /0 2 output select
8.33 T26 digital /0 3 output select
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |DE|Txt|VM|DP| ND [RA|NC|NV|PT |US |RW|BU]|PS

1 1 1

Open-loop, Closed-loop vector, Servo, Pr 8.31 =0n (1),
Regen Pr 8.32 and Pr 8.33 = OFF (0)

Update rate Background read

Coding

Default

o
(=]
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T28 & T29 digital input auto-selection disable
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt|VM | DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo OFF (0)

Update rate

Background read

Reference select Pr 1.14

Pr 8.25 set to:

Pr 8.26 set to:

0, A1.A2 | Reference selection by terminal input

Pr 1.41 - Analog ref 2 select

Pr 6.31 - jog

1, A1.Pr | Analog reference 1 or presets selected by terminal input

Pr 1.45 - preset select bit 0

Pr 1.46 - preset select bit 1

2, A2.Pr | Analog reference 2 or presets selected by terminal input

Pr 1.45 - preset select bit 0

Pr 1.46 - preset select bit 1

3, Pr Preset reference selected by terminal input Pr 1.45 - preset select bit 0 | Pr 1.46 - preset select bit 1
4, Pad Keypad reference selected Pr1.41 - Analog ref 2 select | Pr 6.31 - jog
5, Prc Precision reference selected Pr1.41 - Analog ref 2 select | Pr 6.31 - jog

When this parameter is 0, Pr 8.25 and Pr 8.26 are set up automatically according to the setting of the reference select Pr 1.14. Setting this parameter
to 1 disables this function.
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5.10 Menu 9: Programmable logic, motorised pot and binary sum
Figure 516 Menu 9 logic diagram
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Menu 9 contains 2 logic block functions (which can be used to produce any type of 2 input logic gate, with or without a delay), a motorised pot function

and a binary sum block. One menu 9 or one menu 12 function is executed every 4ms. Therefore the sample time of these functions is 4ms x number

of menu 9 and 12 functions active. The logic functions are active if one or both the sources are routed to a valid parameter. The other functions are
active if the output destination is routed to a valid unprotected parameter.

9.01 Logic function 1 output

9.02 Logic function 2 output

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU | PS
Coding
1 1 1 1
Update rate 4ms x number of menu 9 or 12 functions active write
9.03 Motorised pot output

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.00 %
Regen
Update rate 4ms x number of menu 9 or 12 functions active write

Indicates the level of the motorised pot prior to scaling. If Pr 9.21 is set to 0 or 2 this parameter is set to 0 at power-up, otherwise it retains its value at
the last power-down.

9.04 Logic function 1 source 1
9.14 Logic function 2 source 1
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |[DP | ND |RA|NC [NV | PT |US |RW|BU | PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Read on reset

Logic function 1 source 1 invert

Logic function 2 source 1 invert

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt [VM |DP | ND |RA|NC |NV |PT |US|RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read
9.06 Logic function 1 source 2
9.16 Logic function 2 source 2
Drive modes Open-loop, Closed-loop vector, Servo, Regen
) Bit | SP| FI |DE | Txt [VM|DP | ND |RA|NC |NV |PT |US|RW|BU|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Read on reset
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9.07 Logic function 1 source 2 invert
9.17 Logic function 2 source 2 invert
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read
9.08 Logic function 1 output invert
9.18 Logic function 2 output invert
Drive modes Open-loop, Closed-loop vector, Servo, Regen
) Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
1 1 1
Coding RW, Bit, US
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read

9.09 Logic function 1 delay
9.19 Logic function 2 delay
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, +250's
Regen
Default Open-loop, Closed-loop vector, Servo, 0.0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read

If the delay parameter is positive, the delay ensures that the output does not become active until an active condition has been present at the input for
the delay time as shown below.

Input

+—>
Delay

Output

If the delay parameter is negative, the delay holds the output active for the delay period after the active condition has been removed as shown below.
Therefore an active input that lasts for 4ms or more will produce an output that lasts at least as long as the delay time.

Input
Delay Output
L e 2
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9.10 Logic function 1 destination
9.20 Logic function 2 destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt [VM |DP | ND |RA|NC |NV |PT |US|RW|BU |PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr0.00
Regen
Update rate Read on reset
Motorised pot mode
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP | ND |RA|NC [NV | PT |US |RW|BU | PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to3
Regen
Default Open-loop, Closed-loop vector, Servo, 2
Regen
Update rate Background read
The motorised pot modes are given in the following table.
Pr9.21 Mode Comments
0 Zer0 at power-u Reset to zero at each power-up.
P P Up, down and reset are active at all times.
Set to value at power-down when drive powered-up.
1 Last value at power-up . .
Up, down and reset are active at all times.
Zero at power-up and onlv change Reset to zero at each power-up.
2 p p Y 9 Up and down are only active when the drive is running (i.e. inverter active).
when drive running ) . .
Reset is active at all times.
Set to value at power-down when drive powered-up.
Last value at power-up and only . L L .
3 . ) Up and down are only active when the drive is running (i.e. inverter active).
change when drive running . . .
Reset is active at all times.

Drive modes

Motorised pot bipolar select

Open-loop, Closed-loop vector, Servo, Regen

Coding

Bit | SP | FI | DE | Txt | VM | DP

ND

RA

NC

NV

PT

US |RW|BU | PS

1

Default

Open-loop, Closed-loop vector, Servo,
Regen

0

Update rate

4ms x number of menu 9 or 12 functions active read

When this bit is set to 0 the motorised pot output is limited to positive values only (i.e. 0 to 100.0%). Setting it to 1 allows negative outputs (i.e. +100.0

%).

Motorised pot rate

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

] Bit | SP| FI |DE | Txt |[VM|DP | ND |RA|NC |NV |PT |US|RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 010250 s
Regen
Default Open-loop, Closed-loop vector, Servo, 20
Regen

Update rate

Background read

This parameter defines the time taken for the motorised pot function to ramp from 0 to 100.0%. Twice this time will be taken to adjust the output from
-100.0 % to +100.0 %.
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“ Motorised pot scale factor
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Codi
oding 3 BREEE
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen
Update rate 4ms x number of menu 9 or 12 functions active read
This parameter can be used to restrict the output of the motorised pot to operate over a reduced range so that it can be used as a trim, for example.
Motorised pot destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM | DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Read on reset
Motorised pot up
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt|VM | DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read
Motorised pot down
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read
Motorised pot reset
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read

These three bits control the motorised pot. The up and down inputs increase and decrease the output at the programmed rate respectively. If both up
and down are active together the up function dominates and the output increases. If the reset input is one, the motorised pot output is reset and held
at 0.0%.
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Binary sum ones input
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read
Binary sum twos input
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [ SP| FI |[DE|Txt|VM |DP | ND [RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read
9.31 Binary sum fours input
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read
Binary sum output
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt|VM|DP | ND |RA|[NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 255
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active write
9.33 Binary sum destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
] Bit [ SP| FI |DE|Txt [VM|DP | ND |RA|NC|NV|PT|US|RW|BU|PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr0.00
Regen

o
00|
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Update rate

4ms x number of menu 9 or 12 functions active write

The binary sum output is given by:

Offset + ones input + (2 x twos input) + (4 x fours input)

The value written to the destination parameter is defined as follows:

If destination parameter maximum < (7 + Offset):
Destination parameter = Binary sum output

If destination parameter maximum > (7 + Offset):
Destination parameter = Destination parameter maximum x Binary sum output / (7 + Offset)

Parameter | Keypad and | Parameter Parameter M Serialcomms | Electronic Feature look-
! o R acros Performance
structure display x.00 description format descriptions protocol nameplate up table
Binary sum offset
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt VM |DP | ND |RA|[NC|NV |PT|US|RW|BU|PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 248
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
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5.11  Menu 10: Status and trips

Drive healthy
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [ SP| FI |DE|Txt|VM|DP |ND|RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1 1
Update rate Background write

Indicates the drive is not in the trip state. If Pr 10.36 is one and auto-reset is being used, this bit is not cleared until all auto-resets have been
attempted and the next trip occurs. The control board LED reflects the state of this parameter: LED on continuously = 1, LED flashing = 0.

Drive active

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt|VM |DP |ND |[RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Update rate 4ms write

Indicates that the drive inverter is active.

Zero speed
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|{VM |DP |[ND | RA|[NC [NV | PT |US |RW|BU | PS
Coding
1 1 1 1
Update rate Background write

Open-loop

Indicates that the absolute value of the ramp output (|Pr 2.01]) is at or below the zero speed threshold defined by Pr 3.05.
Closed-loop and Servo

Indicates that the absolute value of speed feedback (|Pr 3.02|) is at or below the zero speed threshold defined by Pr 3.05.

Running at or below min speed
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE | Txt |VM |DP |ND |RA|NC NV | PT |US |RW|BU | PS
Coding
1 1 1 1
Update rate Background write

In bipolar mode (Pr 1.10 = 1) this parameter is the same as zero speed (Pr 10.03). In unipolar mode this parameter is set if the absolute value of the

ramp output (Pr 2.01) or speed feedback (Pr 3.02) is at or below (minimum speed + 0.5Hz), or (minimum speed + 5rpm). Minimum speed is defined
by Pr 1.07. The parameter is only set if the drive is running.

Below set speed
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|{VM |DP |[ND | RA|[NC [NV | PT |US |RW|BU | PS
Coding
1 1 1 1
Update rate Background write
At speed
Drive modes Open-loop, Closed-loop vector, Servo
. Bit [ SP| FI |DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1 1
Update rate Background write
160
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10.07 Above set speed
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt |VM |DP | ND | RA[NC |NV | PT | US |[RW|BU | PS
Coding
1 1 1 1
Update rate Background write
These flags are set by the speed detector in menu 3. These flags are only set if the drive is running.
See Pr 3.06, Pr 3.07 on page 53 and Pr 3.09 on page 54.
10.08 Load reached
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt |VM |DP | ND | RA[NC |NV | PT | US |[RW|BU | PS
Coding 1 1 1 3

Update rate Background write

Indicates that the modulus of the active current is greater or equal to the rated active current as defined in m

enu 4.

Drive output is at current limit

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC|NV |PT |US|RW|BU/|PS
Coding
1 1 1 1
Update rate 4ms write
Indicates that the current limits are active.
Regenerating
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC|NV |PT |US|RW|BU/|PS
Coding
1 1 1 1
Update rate 4ms write
Open-loop, Closed-loop vector, Servo
Indicates that power is being transferred from the motor to the drive.
Regen
Indicates that power is being transferred from the drive to the supply.
Braking IGBT active
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt | VM |DP [ND |RA|NC | NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Update rate 4ms write

Indicates that the Braking IGBT is active. If the IGBT becomes active this parameter is held on for at least 0.5s so that it can be seen on the display.

Braking resistor alarm

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI | DE|Txt|VM | DP [ ND | RA|NC | NV | PT | US
Coding

RwW

BU | PS

1 1

Update rate Background write

This parameter is set when the braking IGBT is active and the braking energy accumulator is greater than 75%. This parameter is held on for at least

0.5s so that it can be seen on the display.

Unidrive SP Advanced User Guide

Issue Number: 7 www.controltechniques.com

161



Parameter | Keypad and | Parameter Parameter Advanced parameter Serialcomms | Electronic Feature look-|
! e RPN Macros Performance
structure display x.00 description format descriptions protocol nameplate up table

10.13 Direction commanded

Drive modes Open-loop, Closed-loop vector, Servo

. Bit [SP| FI |[DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Update rate Background write

This parameter is one if the pre-ramp reference (Pr 1.03) is negative, and zero if the pre-ramp reference is zero or positive.

Direction running

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Update rate Background write
Open-loop

This parameter is one if the post-ramp reference (Pr 2.01) is negative, or one if the post-ramp reference is zero or positive.

Closed-loop vector and Servo
This parameter is one if the speed feedback (Pr 3.02) is negative, or one if the speed feedback is zero or positive.

Mains loss

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit |[SP| FI |DE | Txt |VM |DP |ND |RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Update rate 4ms write

Open-loop, Closed-loop vector and Servo
Indicates that the drive has detected mains loss from the level of the DC bus voltage. This parameter can only become active if mains loss ride
through or mains loss stop modes are selected (see Pr 6.03 on page 123).

Regen
This parameter is the inverse of Pr 3.07.

Under voltage active

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit [SP| FI |[DE | Txt|VM |DP |[ND | RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Update rate Background write

This parameter indicates that the under voltage condition is active. Normally this condition exists when the UU trip is also active. However, when the
drive first powers up it remains in the under voltage state (i.e. this parameter is active) until the DC bus voltage exceeds the under voltage restart level
(see Pr 6.03 on page 123). As the UU trip voltage level is lower than the under voltage restart level this parameter is active, but a UU trip is not active
at power up until the DC bus voltage exceeds the under voltage restart level.

10.17 Overload alarm

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit [SP | FI |[DE | Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Update rate Background write

This parameter is set if the drive output current is larger than 105% of rated current (Pr 5.07) and the overload accumulator is greater than 75% to
warn that if the motor current is not reduced the drive will trip on an Ixt overload. (If the rated current (Pr 5.07) is set to a level above the rated drive
current (Pr 11.32) the overload alarm is given when the current is higher than 100% of rated current.)

Drive over temperature alarm

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU]|PS
Coding
1 1 1 1
Update rate Background write

Indicates that any of the heat sink temperatures (Pr 7.04 or Pr 7.05) or the control board temperature (Pr 7.06) are above their alarm level.
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Drive warning

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC|NV |PT |US|RW|BU/|PS
Coding
1 1 1 1
Update rate Background write

Indicates that one of the drive alarms is active, i.e. Pr10.19 = Pr 10.12 OR Pr 10.17 OR Pr 10.18.

Trip 0

Trip 1

Trip 2

Trip 3

Trip 4

Trip 5

Trip 6

Trip 7

Trip 8

Trip 9

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI [DE|Txt| VM |DP | ND |RA|NC|NV|PT |US |RW|BU|PS

1 1 1 1 1 1

Open-loop, Closed-loop vector, Servo,
Regen

Coding

Range 0to 230

Update rate Background write

Contains the last 10 drive trips. Pr 10.20 is the most recent trip and Pr 10.29 the oldest. When a new trip occurs all the parameters move down one,
the current trip is put in Pr 10.20 and the oldest trip is lost off the bottom of the log. Descriptions of the trips are given in the table below. A time stamp
can be stored for each trip (see Pr 10.41 to Pr 10.51). All trips are stored, including HF trips numbered from 18 to 32. (HF trips with numbers from 1 to
17 are not stored in the trip log.) UU trips are not stored unless the drive is running when the trip occurs. Any trip can be initiated by the actions
described or by writing the relevant trip number to Pr 10.38. If any trips shown as user trips are initiated the trip string is "txxx", where xxx is the trip
number.

For drives UNISP4xxx and larger some trips are detected and initiated by the power module hardware (trips 101 -109). These are indicated by ".P" at
the end of the trip string. If the drive is a multi-module drive the number of the module that has caused the trip can be stored (see Pr 10.41 to
Pr10.51).

Table 5-6 Trip indications

Diagnosis

Power module mains loss detection

Check AC supply level
SMARTCARD trip: SMARTCARD Read / Write fail

Check SMARTCARD is fitted / located correctly
Replace SMARTCARD

SMARTCARD trip: Data location already contains data

Erase data in data location
Write data to an alternative data location

SMARTCARD trip: The values stored in the drive and the values in the data block on the SMARTCARD are different

Press the red (&) reset button
SMARTCARD trip: Data location specified does not contain any data

Ensure data block number is correct
SMARTCARD trip: SMARTCARD data is corrupted

Ensure the card is located correctly
182 Erase data and retry
Replace SMARTCARD
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Trip Diagnosis

SMARTCARD trip: SMARTCARD full

Delete a data block or use different SMARTCARD

Analog input 2 current loss (current mode)

Check analog input 2 (terminal 7) current signal is present (0-20mA, 4-20mA etc.)

Analog input 3 current loss (current mode)

Check analog input 3 (terminal 8) current signal is present (0-20mA, 4-20mA etc.)

Trip initiated from the control word (Pr 6.42)

Disable the control word by setting Pr 6.43 to 0 or check setting of Pr 6.42

SMARTCARD trip: Solutions Modules fitted are different between source drive and destination drive

Ensure correct Solutions Modules are fitted
180 Ensure Solutions Modules are in the same Solutions Module slot

Press the red () reset button
SMARTCARD trip: SMARTCARD has the Read Only bit set

Enter 9777 in Pr xx.00 to allow SMARTCARD Read / Write access
Ensure card is not writing to data locations 500 to 999

SMARTCARD trip: SMARTCARD attempting to change the destination drive ratings
No drive rating parameters have been transferred

181

Press the red () reset button
Drive rating parameters are:

Parameter Function

2.08 Standard ramp voltage
4.05/6/7, 21.27/8/9 Current limits

5.07, 21.07 Motor rated current
5.09, 21.09 Motor rated voltage
5.17, 21.12 Stator resistance

5.18 Switching frequency
5.23,21.13 Voltage offset
5.24,21.14 Transient inductance
5.25,21.24 Stator inductance

6.06 DC injection braking current

186

The above parameters will be set to their default values.
SMARTCARD trip: SMARTCARD parameter set not compatible with drive

Press the reset button
Ensure destination drive type is the same as the source parameter file drive type

Two or more parameters are writing to the same destination parameter

Set Pr xx.00 = 12001 check all visible parameters in the menus for duplication

EEPROM data corrupted - Drive mode becomes open loop and serial comms will timeout with remote keypad on the drive
RS485 comms port.

This trip can only be cleared by loading default parameters and saving parameters
EEPROM data corrupted

Indicates the power was removed when parameters were being saved.
The drive will revert back to the parameters set that was last saved successfully.

m Drive encoder trip: Encoder power supply overload

189 Check encoder power supply wiring and encoder current requirement
Maximum current = 200mA @ 15V, or 300mA @ 8V and 5V

m Drive encoder trip: Wire break

Check cable continuity

Check wiring of feedback signals is correct

190 Check encoder power is set correctly

Replace feedback device

If wire break detection on the main drive encoder input is not required, set Pr 3.40 = 0 to disable the Enc2 trip
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Trip Diagnosis
Drive encoder trip: UVW phase offset incorrect whilst running

Check the encoder signal for noise

Check encoder shielding

Check the integrity of the encoder mechanical mounting
Repeat the offset measurement test

m Drive encoder trip: Feedback device comms failure

191

Ensure encoder power supply is correct
Ensure baud rate is correct

Check encoder wiring

Replace feedback device

m Drive encoder trip: Checksum or CRC error

Check the encoder signal for noise
193 Check the encoder cable shielding
With EnDat encoders, check the comms resolution and/or carry out the auto-configuration Pr 3.41

m Drive encoder trip: Encoder has indicated an error

192

Replace feedback device
With SSI encoders, check the wiring and encoder supply setting

Drive encoder trip: Initialisation failed

Re-set the drive

Check the correct encoder type is entered into Pr 3.38
Check encoder wiring

Check encoder power supply is set correctly

Carry out the auto-configuration Pr 3.41

Replace feedback device

m Drive encoder trip: Auto configuration on power up has been requested and failed

195

Change the setting of Pr 3.41 to 0 and manually enter the drive encoder turns (Pr 3.33) and the equivalent number of lines per
196 revolution (Pr 3.34)
Check the comms resolution

Drive encoder trip: Position feedback selected is selected from a Solutions Module slot which does not have a speed /
position feedback Solutions Module fitted

Check setting of Pr 3.26 (or Pr 21.21 if the second motor parameters have been enabled)

Drive encoder trip: Servo mode phasing failure because encoder phase angle (Pr 3.25 or Pr 21.20) is incorrect

Check the encoder wiring.

Perform an autotune to measure the encoder phase angle or manually enter the correct phase angle into Pr 3.25 (or Pr 21.20).
Spurious Enc10 trips can be seen in very dynamic applications. This trip can be disabled by setting the speed threshold in Pr 3.08 to
a value greater than zero. Caution should be used in setting the over speed threshold level as a value which is too large may mean
that an encoder fault will not be detected.

Drive encoder trip: A failure has occurred during the alignment of the analog signals of a SINCOS encoder with the digital
count derived from the sine and cosine waveforms and the comms position (if applicable). This fault is usually due to noise
on the sine and cosine signals.

Check encoder cable shield.
Examine sine and cosine signals for noise.

Drive encoder trip: Hiperface encoder - The encoder type could not be identified during auto-configuration

Check encoder type can be auto-configured.
Check encoder wiring.
Enter parameters manually.

Drive encoder trip: EnDat encoder - The number of encoder turns read from the encoder during auto-configuration is not a
power of 2

Select a different type of encoder.

Drive encoder trip: EnDat encoder - The number of comms bits defining the encoder position within a turn read from the
encoder during auto-configuration is too large.

Select a different type of encoder.
Faulty encoder.

Drive encoder trip: The number of periods per revolution calculated from encoder data during auto-configuration is either
less than 2 or greater than 50,000.

Linear motor pole pitch / encoder ppr set up is incorrect or out of parameter range
165 i.e. Pr5.36=0o0rPr21.31=0.
Faulty encoder.
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Diagnosis

Drive encoder trip: EnDat encoder - The number of comms bits per period for a linear encoder exceeds 255.

Select a different type of encoder.
Faulty encoder.

Drive encoder trip: The periods per revolution obtained during auto-configuration for a rotary SINCOS encoder is not a
power of two.

Select a different type of encoder.
Faulty encoder.

Data error from electronic nameplate stored in selected position feedback device

Replace feedback device

External trip from input on terminal 31

Check terminal 31 signal

Check value of Pr 10.32

Enter 12001 in Pr xx.00 and check for parameter controlling Pr 10.32
Ensure Pr 10.32 or Pr 10.38 (=6) are not being controlled by serial comms

Data processing error: CPU address error

Hardware fault - return drive to supplier

Data processing error: DMAC address error

Hardware fault - return drive to supplier

Data processing error: lllegal instruction

Hardware fault - return drive to supplier

Data processing error: lllegal slot instruction

Hardware fault - return drive to supplier

Data processing error: Undefined exception

Hardware fault - return drive to supplier

Data processing error: Reserved exception

Hardware fault - return drive to supplier

Data processing error: Watchdog failure

Hardware fault - return drive to supplier

Data processing error: Level 4 crash

Hardware fault - return drive to supplier

Data processing error: Heap overflow

Hardware fault - return drive to supplier

Data processing error: Router error

Hardware fault - return drive to supplier

Data processing error: Access to EEPROM failed

Hardware fault - return drive to supplier

Power stage recognition: serial code error

Hardware fault - return drive to supplier

Power stage recognition: unrecognised frame size

Hardware fault - return drive to supplier

Power stage recognition: multi module frame size mismatch

Hardware fault - return drive to supplier

Power stage recognition: multi module voltage rating mismatch

Hardware fault - return drive to supplier

Power stage recognition: unrecognised drive size

Hardware fault - return drive to supplier

Current feedback offset error

Hardware fault - return drive to supplier
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Trip Diagnosis

Soft start relay failed to close, soft start monitor failed or braking IGBT short circuit at power up

Hardware fault - return drive to supplier

Power stage thermistor 1 fault

Hardware fault - return drive to supplier

Power stage thermistor 2 fault or internal fan fault (size 3 only)

Hardware fault - return drive to supplier

Control board thermistor fault

Hardware fault - return drive to supplier

DCCT wire break trip from power module

Hardware fault - return drive to supplier

Aux fan failure from power module

Replace auxiliary fan

Power stage - a module has not powered up in a multi-module parallel drive

Check AC power supply

Output current overload timed out (I2t) - accumulator value can be seen in Pr 4.19

Ensure the load is not jammed / sticking

Check the load on the motor has not changed

Tune the rated speed parameter (closed loop vector only)
Check feedback device signal for noise

Check the feedback device mechanical coupling

Braking resistor overload timed out (Izt) — accumulator value can be seen in Pr 10.39

Ensure the values entered in Pr 10.30 and Pr 10.31 are correct

Increase the power rating of the braking resistor and change Pr 10.30 and Pr 10.31

If an external thermal protection device is being used and the braking resistor software overload is not required, set Pr 10.30 or
Pr 10.31 to O to disable the trip

Drive control board over temperature

Check cubicle / drive fans are still functioning correctly
Check cubicle ventilation paths

Check cubicle door filters

Check ambient temperature

Reduce drive switching frequency

Power device over temperature based on thermal model

21

Reduce drive switching frequency

Reduce duty cycle

Decrease acceleration / deceleration rates
Reduce motor load

Heatsink over temperature

22

Check cubicle / drive fans are still functioning correctly
Check cubicle ventilation paths

Check cubicle door filters

Increase ventilation

Decrease acceleration / deceleration rates

Reduce drive switching frequency

Reduce duty cycle

Reduce motor load

Power module heatsink over temperature

105

Check cubicle / drive fans are still functioning correctly
Check cubicle ventilation paths

Check cubicle door filters

Increase ventilation

Decrease acceleration / deceleration rates

Reduce drive switching frequency

Reduce duty cycle

Reduce motor load
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Trip Diagnosis

Drive over-temperature based on thermal model

The drive will attempt to stop the motor before tripping. If the motor does not stop in 10s the drive trips immediately.
Check cubicle / drive fans are still functioning correctly

Check cubicle ventilation paths

Check cubicle door filters

Increase ventilation

Decrease acceleration / deceleration rates

Reduce duty cycle

Reduce motor load

| - B

Power module rectifier over temperature

Check for supply imbalance

Check cubicle / drive fans are still functioning correctly
Check cubicle ventilation paths

Check cubicle door filters

102 Increase ventilation

Decrease acceleration / deceleration rates

Reduce drive switching frequency

Reduce duty cycle

Reduce motor load

OlL.AC Instantaneous output over current detected: peak output current greater than 225%

Acceleration /deceleration rate is too short.
If seen during autotune reduce voltage boost Pr 5.15
Check for short circuit on output cabling
Check integrity of motor insulation
Check feedback device wiring
Check feedback device mechanical coupling
Check feedback signals are free from noise
Is motor cable length within limits for that frame size?
Reduce the values in speed loop gain parameters — Pr 3.10, Pr 3.11 and Pr 3.12 (closed loop vector and servo modes only)
Has offset measurement test been completed? (servo mode only)
Reduce the values in current loop gain parameters - Pr 4.13 and Pr 4.14 (closed loop vector and servo modes only)

OIAC.P Power module over current detected from the module output currents

I ] I

Acceleration /deceleration rate is too short.
If seen during autotune reduce voltage boost Pr 5.15
Check for short circuit on output cabling
Check integrity of motor insulation
Check feedback device wiring
104 Check feedback device mechanical coupling
Check feedback signals are free from noise
Is motor cable length within limits for that frame size?
Reduce the values in speed loop gain parameters — Pr 3.10, Pr 3.11 and Pr 3.12 (closed loop vector and servo modes only)
Has offset measurement test been completed? (servo mode only)
Reduce the values in current loop gain parameters - Pr 4.13 and Pr 4.14 (closed loop vector and servo modes only)

Braking transistor over-current detected: short circuit protection for the braking transistor activated

Check braking resistor wiring
Check braking resistor value is greater than or equal to the minimum resistance value
Check braking resistor insulation

Power module braking IGBT over current

E AH

Check braking resistor wiring
103 Check braking resistor value is greater than or equal to the minimum resistance value
Check braking resistor insulation

109

OldC.P Power module over current detected from IGBT on state voltage monitoring

Vce IGBT protection activated.
Check motor and cable insulation.

Digital output overload: total current drawn from 24V supply and digital outputs exceeds 200mA
Check total load on digital outputs (terminals 24,25,26)and +24V rail (terminal 22)

Motor speed has exceeded the over speed threshold

Increase the over speed trip threshold in Pr 3.08 (closed loop modes only)
7 Speed has exceeded 1.2 x Pr 1.06 or Pr 1.07 (open loop mode)
Reduce the speed loop P gain (Pr 3.10) to reduce the speed overshoot (closed loop modes only)

168 Unidrive SP Advanced User Guide
www.controltechniques.com Issue Number: 7



Parameter | Keypad and | Parameter Parameter  JAGIERILRETET =T Serialcomms| Electronic Feature look-|
! - N Macros Performance
structure display x.00 description format descriptions protocol nameplate up table

Trip Diagnosis

DC bus voltage has exceeded the peak level or the maximum continuous level for 30 seconds

[

Increase deceleration ramp (Pr 0.04)

Decrease braking resistor value (staying above the minimum value)

Check nominal AC supply level

Check for supply disturbances which could cause the DC bus to rise — voltage overshoot after supply recovery from a notch induced

by DC drives.
2 Check motor insulation
Drive voltage rating Peak voltage Maximum continuous voltage level
200 415 405
400 830 810
575 990 960
690 1190 1160
If the drive is operating in low voltage battery mode the overvoltage trip level is 1.45 x Pr 6.46.
OoVv.P Power module over voltage
Increase deceleration ramp (Pr 0.04)
Decrease braking resistor value (staying above the minimum value)
Check nominal AC supply level
Check for supply disturbances which could cause the DC bus to rise — voltage overshoot after supply recovery from a notch induced
by DC drives.
106 Check motor insulation
Drive voltage rating Peak voltage Maximum continuous voltage level
200 415 405
400 830 810
575 990 960
690 1190 1160

If the drive is operating in low voltage battery mode the overvoltage trip level is 1.45 x Pr 6.46.

Keypad has been removed when the drive is receiving the speed reference from the keypad

Fit keypad and reset
Change speed reference selector to select speed reference from another source

AC voltage input phase loss or large supply imbalance detected

Ensure all three phases are present and balanced
Check input voltage levels are correct (at full load)

NOTE

Load level must be between 50 and 100% for the drive to trip under phase loss conditions. The drive will attempt to stop the motor
before this trip is initiated.

Power module phase loss detection

w w

Ensure all three phases are present and balanced

107 Check input voltage levels are correct (at full load)

Internal power supply fault

Remove any Solutions Modules and reset
Check integrity of interface ribbon cables and connections (size 4,5,6 only)
Hardware fault - return drive to supplier

PS.10V 10V user power supply current greater than 10mA

Check wiring to terminal 4
Reduce load on terminal 4

PS.24V 24V internal power supply overload

The total user load of the drive and Solutions Modules has exceeded the internal 24V power supply limit.

The user load consists of the drive’s digital outputs plus the SM-1/O Plus digital outputs, or the drive’s main encoder supply plus the
SM-Universal Encoder Plus and SM-Encoder Plus encoder supply.

* Reduce load and reset

* Provide an external 24V >50W power supply

* Remove any Solutions Modules and reset

Power module power supply fail

Remove any Solutions Modules and reset
108 Check integrity of interface ribbon cables and connections (size 4,5,6 only)
Hardware fault - return drive to supplier

Failure to measure resistance during autotune or when starting in open loop vector mode 0 or 3

33 Check motor power connection continuity
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SLX.Er

Diagnosis

Drive RS485 serial comms loss to remote keypad

Refit the cable between the drive and keypad

Check ca

ble for damage

Replace cable
Replace keypad

Solutions Module slot X trip: Solutions Module type fitted in slot X changed

204,209,214 | Save parameters and reset

Solutions Module slot X trip: Solutions Module in slot X has detected a fault

Feedback module category
Check value in Pr 15/16/17.50. The following table lists the possible error codes for the SM-Universal Encoder Plus, SM-Encoder

Plus and SM-Resolver.
Error Trip Description Diagnostic
code
0 No trip No fault detected
1 Encoder trip: Encoder power Check encoder power supply wiring and encoder current requirement
supply overload Maximum current = 200mA @ 15V, or 300mA @ 8V and 5V
Check cable continuity
2 Encoder trip: Wire break Check wiring of feedback signals is correct
Check supply voltage level
Replace feedback device
Check the encoder signal for noise
3 Encoder trip: UVW phase offset | Check encoder shielding
incorrect whilst running Check the integrity of the encoder mechanical mounting
Repeat the offset measurement test
Ensure encoder power supply is correct
4 Encoder_trip_: Feedt_)ack device |Ensure baud rate_i_s correct
202,207,212 communications failure Check encoder wiring
Replace feedback device
5 Encoder trip: Checksum or CRC | Check the encoder signal for noise
error Check the encoder cable shielding
6 !Engoder trip: Encoder has Replace encoder
indicated an error
Check the correct encoder type is entered into Pr 15/16/17.15
7 Encoder trip: Initialisation failed Check encoder wiring
Check supply voltage level
Replace feedback device
8 E:(;%d;;rt:% :austc:)gc;:flguratlon Change the setting of Pr 15/16/17.18 anq manually enter the number of turns (Pr 15/
. 16/17.09) and the equivalent number of lines per revolution (Pr 15/16/17.10)
requested and failed
9 All Thermistor trip
10 | Al Thermistor short circuit
11 Rgsolver: Poles not compatible Check that the correct number of resolver poles has been set in Pr 15/16/17.15.
with motor
74 | Al The Solutions Module has over-heated
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| Trip

202,207,212

Diagnosis

Solutions Module slot X trip: Solutions Module in slot X has detected a fault

Automation module category

Error code Reason for fault
39 User stack overflow
40 Unknown error
41 Parameter does not exist
42 Parameter read only
43 Parameter write only
44 Parameter value over range
45 Invalid synchronisation modes
46 Not Used
47 Sync lost with Virtual Master
48 RS485 not in user mode
49 Invalid RS485 configuration
50 Math fault
51 Array index out of range
52 Control word user trip
53 DPL program not compatible with this target
54 Processor overload/ Task Overrun
55 Invalid encoder configuration
56 Invalid timer unit configuration
57 Function block not supported by system
58 Corrupted Non-volatile flash
59 Drive rejected application module as Sync master
60 CTNet hardware error
61 Invalid CTNet configuration
62 CTNet baud rate does not match network
63 CTNet node ID already in use
64 Digital Output Overload
65 Invalid Function Block parameters
66 User Heap Requirement too large
67 File Does Not Exist
68 File Not Associated
69 Flash Access Failed during DB upload from drive
70 User Program download while drive enabled
7 Failed to change drive mode
72 Invalid CTNet Buffer Operation
73 Fast Parameter Initialisation Failure
74 Solutions Module over temperature

Check value in Pr

15/16/17.50. The following table lists the possible error codes for the 1/0O module.

Error code Reason for fault

0

No errors

1

Digital output short circuit

74

Module over temperature

Check value in Pr 15/16/17.50. The following table lists the possible error codes for the SM-Applications and SM-Applications Lite.
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Trip

Diagnosis

[l

Solutions Module slot X trip: Solutions Module in slot X has detected a fault

202,207,212

Fieldbus module category
Check value in Pr 15/16/17.50. The following table lists the possible error codes for the Fieldbus modules.

Error code Fieldbus Option Reason for fault
52 All except DPLCAN Control word user trip
61 All Invalid configuration parameters.
65 All except DPLCAN Network loss
66 DeviceNet, CANopen and "Bus-Off” Node sees an excessive number of transmission errors.
DPLCAN
67 CANopen Node has not received a SYNC telegram within a specified time - to be defined.
68 CANopen Node has not received the guarding telegram within the time period specified.

Node sends a data frame and no other node acknowledges

receipt of the frame message.

No valid Fieldbus Menu data available in the module to download to the drive —
70 All The user may not have saved any data, or the data save may not have been
completed successfully.

The External power supply has been lost. This trip will only occur if the module

69 DPLCAN

71 DeviceNet was on line with a master when the loss occurs. i.e. will not occur if the power
supply is not present during module initialisation.

74 All The Solutions Module has overheated.

98 All The Solutions Module background task has not been completed.

99 All Software Fault.

SLX.HF

Solutions Module slot X trip: Solutions Module X hardware fault

200,205,210

Ensure Solutions Module is fitted correctly
Return Solutions Module to supplier

SLX.nF

Solutions Module slot X trip: Solutions Module has been removed

203,208,213

Ensure Solutions Module is fitted correctly
Re-fit Solutions Module
Save parameters and reset drive

SL.rtd

Solutions Module trip: Drive mode has changed and Solutions Module parameter routing is now incorrect

215

Press reset.
If the trip persists, contact the supplier of the drive.

SLX.tO

Solutions Module slot X trip: Solutions Module watchdog timeout

203,208,211

Press reset.
If the trip persists, contact the supplier of the drive.

t010

User trip defined in 2nd processor Solutions Module code

SM-Applications program must be interrogated to find the cause of this trip

t036 to t038

User trip defined in 2nd processor Solutions Module code

36 to 38

SM-Applications program must be interrogated to find the cause of this trip

t040 to t089

User trip defined in 2nd processor Solutions Module code

40 to 89

SM-Applications program must be interrogated to find the cause of this trip

t099

User trip defined in 2nd processor Solutions Module code

SM-Applications program must be interrogated to find the cause of this trip

t111 to t160

User trip defined in 2nd processor Solutions Module code

SM-Applications program must be interrogated to find the cause of this trip

t168 to t175

User trip defined in 2nd processor Solutions Module code

168 to 175

SM-Applications program must be interrogated to find the cause of this trip

t177 to t178

User trip defined in 2nd processor Solutions Module code

177 to 178

SM-Applications program must be interrogated to find the cause of this trip

t216 to t217

User trip defined in 2nd processor Solutions Module code

216 to 217

SM-Applications program must be interrogated to find the cause of this trip

|
N
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Trip Diagnosis

[

Motor thermistor trip

24

Check motor temperature
Check thermistor continuity
Set Pr 7.15 = VOLt and reset the drive to disable this function

Motor thermistor short circuit

N
(3]

Check motor thermistor wiring
Replace motor / motor thermistor
Set Pr 7.15 = VOLt and reset the drive to disable this function

Autotune stopped before completion

The drive has tripped out during the autotune
The red stop key has been pressed during the autotune
The secure disable signal (terminal 31) was active during the autotune procedure

-
=]

The position feedback did not change or required speed could not be reached during the inertia test (see Pr 5.12)

-
-

Ensure the motor is free to turn i.e. brake was released
Check encoder coupling to motor

Position feedback direction incorrect or motor could not be stopped during the inertia test (see Pr 5.12)

Check motor cable wiring is correct
Check feedback device wiring is correct
Swap any two motor phases (closed loop vector only)

tunE3

Drive encoder commutation signals connected incorrectly or measured inertia out of range (see Pr 5.12)

Check motor cable wiring is correct
Check feedback device U,V and W commutation signal wiring is correct

Drive encoder U commutation signal fail during an autotune

Check feedback device U phase commutation wires continuity
Replace encoder

Drive encoder V commutation signal fail during an autotune

Check feedback device V phase commutation wires continuity
Replace encoder

Drive encoder W commutation signal fail during an autotune

Check feedback device W phase commutation wires continuity
Replace encoder

tunE7

Motor number of poles set incorrectly

Check lines per revolution for feedback device
Check the number of poles in Pr 5.11 is set correctly

- - - - - -
~ (=] (3] £ (2] N

Power module unidentified trip

110

Check all interconnecting cables between power modules
Ensure cables are routed away from electrical noise sources

UP ACC

Onboard PLC program: cannot access Onboard PLC program file on drive

98

Disable drive - write access is not allowed when the drive is enabled
Another source is already accessing Onboard PLC program - retry once other action is complete

UP div0

Onboard PLC program attempted divide by zero

Check program

UP OFL

Onboard PLC program variables and function block calls using more than the allowed RAM space (stack overflow)

Check program

Onboard PLC program attempted out of range parameter write

Check program

Onboard PLC program attempted access to a non-existent parameter

Check program

Onboard PLC program attempted write to a read-only parameter

Check program

Onboard PLC program attempted read of a write-only parameter

Check program
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Diagnosis

Onboard PLC program un-defined trip

Check program

Onboard PLC program requested a trip

Check program

DC bus under voltage threshold reached

Check AC supply voltage level
Drive voltage rating (Vac) Under voltage threshold (Vdc)
1 200 175
400 350
575 435
Table 5-7 Serial communications look-up table
No. Trip No. Trip No. Trip
1 39 L.SYNC 182 C.Err
2 40 to 89 t040 to t089 183 C.dat
3 90 UP div0 184 C.FULL
4 91 UP PAr 185 C.Acc
5 92 UP ro 186 C.rtg
6 93 UP So 187 C.Typ
7 94 UP ovr 188 C.cpr
8 95 UP OFL 189 EnC1
9 96 UP uSEr 190 EnC2
10 97 UP udf 191 EnC3
1" 98 UP ACC 192 EnC4
12 99 t099 193 EnC5
13 100 194 EnC6
14 101 ACUU.P 195 EnC7
15 102 Oht4.P 196 EnC8
16 103 Olbr.P 197 EnC9
17 104 OIAC.P 198 EnC10
18 105 Oht2.P 199 DESt
19 106 OVv.P 200 SL1.HF
20 107 PH.P 201 SL1.tO
21 108 PS.P 202 SL1.Er
22 109 OldC.P 203 SL1.nF
23 110 Unid.P 204 SL1.dF
24 111 to 160 t111 to t160 205 SL2.HF
25 161 Enc11 206 SL2.tO
26 162 Enc12 207 SL2.Er
27 163 Enc13 208 SL2.nF
28 164 Enc14 209 SL2.dF
29 165 Enc15 210 SL3.HF
30 166 Enc16 211 SL3.tO
31 167 Enc17 212 SL3.Er
32 PH 168 to 175 t168 to t175 213 SL3.nF
33 RS 176 EnP.Er 214 SL3.dF
34 Pad 177 to 178 t177 to t178 215 SL.rtd
35 CL.bit 179 C.Chg 216 to 217 t216 to 217
36 EEF1 180 C.Optn 220 to 232 HF20 to HF32
37to 38 t037 to t038 181 C.RdO

|
N
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Trips can be grouped into the following categories:

Category Trips Comments
Hardware faults HFO1 to HF17 These |r.1d|cate fatal problems and cannot be reset. The drive is inactive after one of
these trips and the display shows HFxx.
Self resetting trips UU Under voltage trip cannot be reset by the user, but is automatically reset by the

drive when the supply voltage is with specification.*
Non-resettable trips | HF18 to HF32, SL1.HF, SL2.HF, SL3.HF | Cannot be reset.
EEF trip EEF Cannot be reset unless a code to load defaults is first entered in Pr x.00 or Pr 11.43.

Autotune initiated
trips in servo mode

tune1 - tune?, tune Can be reset after 1.0s, but only if the drive is not enabled

Normal trips with

OI.AC, OL.Br, OIAC.P, OIBr.P, OidC.P | Can be reset after 10.0s
extended reset

Low priority trips Old1, cL2, cL3, SCL If Pr10.37 is 1 or 3 the drive will stop before tripping.
Phase loss PH The drive attempts to stop before tripping.

Drive over-heat . - s - .
based on thermal O.ht3 The drive at’Fempts .to stop before tripping, but if it does not stop within 10s the drive
will automatically trip.

model
Normal trips All other trips Can be reset after 1.0s

*Under voltage trip and restart levels are as follows:

Drive voltage rating UU trip level UU restart level
200 175 215
400 330 425
575 435 590
690 435 590

Trips 101 to 110 are power module trips that are initiated by the drive power electronics module, or modules for a multi-module parallel drive. The trip
identifier for each of these trips is in the form "xxxx.P". If the drive is a single module drive, and does not use the power interface intended for parallel
operation, only OIdC.P, Oht4.P and Unid.P power module trip are possible. When the trip string is displayed the trip source module number is not
displayed and the module number stored in the "module number and trip time log" is zero. If the drive is a multi-module parallel drive or a single
module drive using the power interface intended for parallel operation all the power module trips are possible, the trip source module is displayed with
the trip string and the module number is stored in the log. An ACUU.P trip is initiated if some, but not all parallel modules detect mains loss via their
input stage to ensure that the input stages of the remaining modules are not overloaded. If mains loss is detected by all modules then the normal
mains loss system based on d.c. link monitoring is used. A PH.P trip is initiated if some, but not all parallel modules detect phase loss via their input
stage. If phase loss is detected by all modules then the normal phase loss system based on monitoring the d.c. link voltage ripple is used. ACUU.P
and PH.P trips can be disabled by setting Pr 6.47 to one.

The braking IGBT continues to operate even when the drive is not enabled (except if the active supply is a low voltage supply, see Pr 6.44), but is only
disabled if any of the following trips occurs or would occur if another trip had not already become active: Ol.Br, PS, 1t.Br or OV.

It should be noted that although the UU trip operates in a similar way to all other trips, all drive functions can still operate, but the drive cannot be
enabled. Parameter values are only loaded from EEPROM if the supply voltage is low enough for the switch mode power supply in the drive to shut
down and then it is increased to restart the drive power supplies. The differences between UU and other trips are as follows:

1. Power down save user parameters are saved when UU trip is activated except when the low voltage supply is active (Pr 6.44 = 1).

2. The UU trip is self-resetting when the DC bus voltage rises above the drive restart voltage level.

3. The drive can change between using the main high voltage supply and low voltage battery supply only when the UU trip is active.

4. When the drive is first powered up a UU trip is initiated if the supply voltage is below the restart voltage level. This does not save power down
save parameters. If another trip occurs during power-up it is the active trip in preference to the UU trip. If this trip is cleared and the supply voltage
is still below the restart voltage threshold a UU trip is then initiated.

Full power braking time

Drive modes Open-loop, Closed-loop vector, Servo, Regen
i Bit [SP| FI |DE|Txt |[VM|[DP | ND |RA[NC|NV|PT |US |RW|BU|PS
Coding
2 1 1 1

Range Open-loop, Closed-loop vector, Servo, 0.00 to 400.00 s

Regen
Default Open-loop, Closed-loop vector, Servo, See below

Regen
Update rate Background read

The default value is a suitable value for standard braking resistors that can be mounted within the drive heatsink as given in the table below.

o
(34
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Drive voltage rating Parameter default
200V 0.09s
400V 0.02s
575V and 690V 0.01s

This parameter defines the time period that the braking resistor fitted can stand full braking volts without damage. The setting of this parameter is
used in determining the braking overload time.

Drive voltage rating Full braking volts
200V 390V
400V 780V
575V 930V
690V 1120V

Full power braking period

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt [VM |DP | ND |RA|NC |NV |PT |US|RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 001t015000 s
Regen
Default Open-loop, Closed-loop vector, Servo, 20s
Regen

Update rate Background read

This parameter defines the time period which must elapse between consecutive braking periods of maximum braking power as defined by Pr 10.30.
The setting of this parameter is used in determining the thermal time constant of the resistor fitted. It is assumed that the temperature will fall by 99%
in this time, and so the time constant is Pr 10.30 / 5. If either Pr 10.30 or Pr 10.31 are set to 0 then no braking resistor protection is implemented.

The braking resistor temperature is modelled by the drive as shown below. The temperature rises in proportion to the power flowing into the resistor
and falls in proportion to the difference between the resistor temperature and ambient.

Overload
accumulator %
Pr10.39
100
0
30 Pr10.31 t

Assuming that the full power braking time is much shorter than the full power braking period (which is normally the case) the values for Pr 10.30 and
Pr 10.31 can be calculated as follows:

Power flowing into the resistor when the braking IGBT is on, P, = Full braking volts? / R

Where:
Full braking volts is defined in the table and R is the resistance of the braking resistor.

Full power braking time (Pr 10.30), T, = E/ Py,

Where:
E is the total energy that can be absorbed by the resistor when its initial temperature is ambient temperature.

Therefore full power braking time (Pr 10.30), T,, = E x R/ Full braking volts?

If the cycle shown in the diagram above is repeated, where the resistor is heated to its maximum temperature and then cools to ambient.
The average power in the resistor, P,, = Py, x T, / Tp

Where:
Tp is the full power braking period
Pon =E/ Ton
176 Unidrive SP Advanced User Guide

www.controltechniques.com Issue Number: 7



Parameter | Keypad and | Parameter Parameter  JAGIERILRETET =T Serialcomms| Electronic Feature look-|
! - N Macros Performance

structure display x.00 description format descriptions protocol nameplate up table

Therefore P,, =E/Tp

Therefore full power braking period (Pr 10.31), Tp = E/ Py,

The resistance and the braking resistor R, the total energy E and the average power P,, can normally be obtained for the resistor and used to
calculate Pr 10.30 and Pr 10.31.

The temperature of the resistor is monitored by the braking energy accumulator (Pr 10.39). When this parameter reaches 100% the drive will trip if
Pr10.37 is 0 or 1, or will disable the braking IGBT until the accumulator falls below 95% if Pr 10.37 is 2 or 3. The second option is intended for
applications with parallel connected DC buses where there are several braking resistors, each of which cannot withstand full DC bus voltage
continuously. The braking load will probably not be shared equally between the resistors because of voltage measurement tolerances within the
individual drives. However, once a resistor reaches its maximum temperature its load will be reduced, and be taken up by another resistor.

10.32 External trip

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

If this flag is set to one then the drive will trip (Et). If an external trip function is required, a digital input should be programmed to control this bit.

10.33 Drive reset

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE|Txt|VM|DP | ND |RA|NC|NV|PT |US|RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

A zero to one change in this parameter will cause a drive reset. If a drive reset terminal is required on the drive the required terminal must be
programmed to control this bit.

10.34 No. of auto-reset attempts

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to5
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

10.35 Auto-reset delay

Drive modes Open-loop, Closed-loop vector, Servo, Regen

; Bit | SP| FI |DE|Txt|VM|DP | ND |RA|NC|NV|PT|US|RW|BU|PS
Coding
! NERE
Range Open-loop, Closed-loop vector, Servo, 0.0t025.0 s
Regen
Default Open-loop, Closed-loop vector, Servo, [,
Regen

Update rate Background read

If Pr 10.34 is set to zero then no auto reset attempts are made. Any other value will cause the drive to automatically reset following a trip for the
number of times programmed. Pr 10.35 defines the time between the trip and the auto reset (this time is always at least 10s for OI.AC, Ol.br trips,
etc.). The reset count is only incremented when the trip is the same as the previous trip, otherwise it is reset to 0. When the reset count reaches the
programmed value, any further trip of the same value will not cause an auto-reset. If there has been no trip for 5 minutes then the reset count is
cleared. Auto reset will not occur on a UU, Et, EEF or HFxx trips. When a manual reset occurs the auto reset counter is reset to zero.

N
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10.36 Hold drive healthy until last attempt
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0

Regen

Update rate

Background read

If this parameter is 0 then Pr 10.01 (Drive healthy) is cleared every time the drive trips regardless of any auto-reset that may occur. When this
parameter is set the 'Drive healthy' indication is not cleared on a trip if an auto-reset is going to occur.

10.37 Action on trip detection
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |[DP | ND |RA|NC [NV | PT |US |RW|BU | PS
Coding
1 1 1

Range Open-loop, Closed-loop vector, Servo, 0to3

Regen
Default Open-loop, Closed-loop vector, Servo, 0

Regen

Update rate

Background read

Braking IGBT trip mode Stop on low priority trips
0 Trip No
1 Trip Yes
2 Disable No
3 Disable Yes

For details of braking IGBT trip mode see Pr 10.31 on page 176.

If stop on low priority trips is selected the drive will stop before tripping except in Regen mode where the drive trips immediately. Low priority trips are:
th, ths, OId1, cL2, cL3, SCL.

x|
o]
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Update rate

Background read

Value written to

Pr10.38 Action
1 No action
210 30 Trip with same number as value written
31 No action
32 to 99 Trip with same number as value written
100 Drive reset
101 to 199 Trip with same number as value written
200 No action
201 to 204 Trip with same number as value written
205 No action
206 to 209 Trip with same number as value written
210 No action
211 to 219 Trip with same number as value written
220 to 254 No action
255 Clear trip and trip time logs

Drive modes

10.39 Braking energy overload accumulator

Open-loop, Closed-loop vector, Servo, Regen

Coding

Bit | SP | FI | DE | Txt | VM | DP

ND | RA|NC

NV

PT | US

RwW

BU

PS

1

1 1

Range

Open-loop, Closed-loop vector, Servo,
Regen

0.0 to 100.0 %

Update rate

Background read

This parameter gives an indication of braking resistor temperature based on a simple thermal model, see Pr 10.30 and Pr 10.31 on page 176. Zero
indicates the resistor is close to ambient and 100% is the maximum temperature (trip level). An OVLd warning is given if this parameter is above 75%

and the braking IGBT active.

Status word

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding

1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 32,767
Regen

Update rate Background write
The bits in this parameter correspond to the status bits in menu 10 as follows.

15 14 13 12 11 10 9 8
Notused | Pr10.15 | Pr10.14 | Pr10.13 | Pr10.12 | Pr10.11 | Pr10.10 | Pr10.09

7 6 5 4 3 2 1 0
Pr10.08 | Pr10.07 | Pr10.06 | Pr10.05 | Pr10.04 | Pr10.03 | Pr10.02 | Pr10.01

Parameter | Keypad and | Parameter Parameter M Serialcomms| Electronic Feature look-|
! o o acros Performance
structure display x.00 description format descriptions protocol nameplate up table
10.38 User trip
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 255
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen

When a value other than zero is written to the user trip parameter the actions described in the following table are performed. The drive immediately
writes the value back to zero.
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Trip 0 time: years.days

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
3 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 9.365 Years.Days
Regen
Update rate Background write

Module number for trip 0, or Trip 0 time: hours.minutes

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt [VM |DP | ND |RA|NC |NV |PT |US|RW|BU |PS
Coding
1 2 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, | 1 1 14 23 59 Hours. Minutes
Regen
Update rate Background write

Module number for trip 1, or Trip 1 time

Module number for trip 2, or Trip 2 time

Module number for trip 3, or Trip 3 time

Module number for trip 4, or Trip 4 time

Module number for trip 5, or Trip 5 time

Module number for trip 6, or Trip 6 time

Module number for trip 7, or Trip 7 time

Module number for trip 8, or Trip 8 time

Module number for trip 9, or Trip 9 time

Drive modes Open-loop, Closed-loop vector, Servo, Regen
] Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC |NV | PT |US |RW|BU |PS
Coding
2 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, | 4, 54 00 Hours. Minutes
Regen
Update rate Background write
Pr6.49=0

These parameters are used to store the module number if the trip has been initiated by the power module hardware (trips numbers 101 to 110, HF30
and HF31). Pr 10.42 is used to store the module number related to the latest trip stored in parameter 10.20, and parameters 10.43 to 10.51 store the
module numbers related to the trips stored in Pr 10.21 to Pr 10.29. If the drive has only one power module and this module is not using the power
interface intended for parallel operation then Pr 10.42 to Pr 10.51 are always zero. If the drive has more than one parallel power module or is a single
module drive using the power interface intended for parallel operation then the values in Pr 10.42 to Pr 10.51 can be used to identify the power
module that initiated the trip. As these parameters are also used to show Hours.Minutes the module number is shown with 2 decimal places, i.e.
module 1 is shown as 0.01, etc.. Pr 10.41 is always zero.

Pr6.49 =1

When a trip occurs the reason for the trip is put into the top location in the trip log (Pr 10.20). At the same time either the time from the powered-up
clock (if Pr 6.28 = 0) or from the run time clock (if Pr 6.28 = 1) is put into Trip O time (Pr 10.41 and Pr 10.42). The times for earlier trips (Trip 1 to 9) are
moved to the next parameter in the same way that trips move down the trip log. The time for Trips 1 to 9 are stored as the time difference between
when Trip 0 occurred and the relevant trip in hours and minutes. The maximum time difference that can be stored is 600 hours. If this time is
exceeded the value stored is 600.00.

If the powered-up clock is used as the source for this function all the times in the log are reset to zero at power-up because they were related to the
time since the drive was powered-up last time. If the runtime clock is used the times are saved at power-down and then retained when the drive
powers up again. If Pr 6.28, which defines the clock source, is changed by the user the whole trip and trip time logs are cleared. It should be noted
that the powered-up time can be modified by the user at any time. If this is done the values in the trip time log remain unchanged until a trip occurs.
The new values put in the log for earlier trips (Trip 1 to 9) will become the time difference between the value of the power-up clock when the trip
occurred and the value of the powered-up clock when the latest trip occurred. It is possible that this time difference may be negative, in which case
the value will be zero.
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5.12 Menu 11: General drive set-up

Parameter 0.11 set-up

Parameter 0.12 set-up

Parameter 0.13 set-up

Parameter 0.14 set-up

Parameter 0.15 set-up

Parameter 0.16 set-up

Parameter 0.17 set-up

Parameter 0.18 set-up

Parameter 0.19 set-up

Parameter 0.20 set-up

Parameter 0.21 set-up

Parameter 0.22 set-up

Parameter 0.23 set-up

Parameter 0.24 set-up

Parameter 0.25 set-up

Parameter 0.26 set-up

Parameter 0.27 set-up

Parameter 0.28 set-up

Parameter 0.29 set-up

Parameter 0.30 set-up

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr1.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, See Table 5-8
Regen

Update rate Background read

These parameters define the parameters that reside in the programmable area in menu 0.
Table 5-8 Default settings:

Parameter Menu 0 Open-loop Closed-loop vector Servo Regen
Pr11.01 Pr0.11 Pr 5.01 Pr 5.01 Pr 3.29 Pr 5.01
Pr11.02 Pro0.12 Pr 4.01 Pr 4.01 Pr 4.01 Pr 4.01
Pr11.03 Pro0.13 Pr 4.02 Pr 4.02 Pr7.07 Pr5.03
Pr11.04 Pro0.14 Pr4.11 Pr4.11 Pr4.11 Pr 0.00
Pr11.05 Pro0.15 Pr2.04 Pr2.04 Pr2.04 Pr 0.00
Pr 11.06 Pro0.16 Pr 8.39 Pr 2.02 Pr2.02 Pr 0.00
Pr11.07 Pro0.17 Pr 8.26 Pr4.12 Pr4.12 Pr 0.00
Pr11.08 Pro0.18 Pr 8.29 Pr 8.29 Pr 8.29 Pr 0.00
Pr11.09 Pro0.19 Pr7.11 Pr7.11 Pr7.11 Pr 0.00
Pr11.10 Pr0.20 Pr7.14 Pr7.14 Pr7.14 Pr 0.00
Pr11.11 Pro0.21 Pr7.15 Pr7.15 Pr7.15 Pr0.00
Pr11.12 Pr 0.22 Pr1.10 Pr1.10 Pr1.10 Pr0.00
Pr11.13 Pr0.23 Pr1.05 Pr1.05 Pr1.05 Pr0.00
Pr11.14 Pro0.24 Pr1.21 Pr1.21 Pr1.21 Pr0.00
Pr11.15 Pr 0.25 Pr1.22 Pr1.22 Pr1.22 Pr0.00
Pr11.16 Pr 0.26 Pr1.23 Pr 3.08 Pr 3.08 Pr0.00
Pr11.17 Pr0.27 Pr1.24 Pr3.34 Pr3.34 Pr 0.00
Pr11.18 Pr0.28 Pr6.13 Pr6.13 Pr6.13 Pr 0.00
Pr11.19 Pr0.29 Pr11.36 Pr11.36 Pr11.36 Pr11.36
Pr11.20 Pr0.30 Pr11.42 Pr11.42 Pr11.42 Pr11.42
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Parameter scaling

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM |[DP | ND |RA|NC [NV | PT |US |RW|BU |PS

Coding 3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 9.999

Regen
Default Open-loop, Closed-loop vector, Servo, 1.000

Regen

Update rate Background read

This parameter may be used to scale the value of Pr 0.30 seen via the LED keypad (not via serial comms). Any parameter routed to Pr 0.30 may be
scaled. Scaling is only applied in the status and view modes. If the parameter is edited via the keypad it reverts to its un-scaled value during editing.

Parameter displayed at power-up

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE|Txt|VM|DP | ND [RA|NC|NV|PT |US |RW|BU]|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 0.50
Regen
Default Open-loop, Closed-loop vector, Servo Pr0.10
Regen Pr 0.1

Update rate Background read

This parameter defines which menu 0 parameter is displayed on power-up.

11.23 Serial address

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt [VM |DP | ND |RA|NC | NV |PT |US |RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 00 to 247
Regen
Default Open-loop, Closed-loop vector, Servo, 1
Regen

Update rate Background read

Used to define the unique address for the drive for the serial interface. The drive is always a slave.

ANSI

When the ANSI protocol is used the first digit is the group and the second digit is the address within a group. The maximum permitted group number
is 9 and the maximum permitted address within a group is 9. Therefore, Pr 11.23 is limited to 99 in this mode. The value 00 is used to globally address
all slaves on the system, and x0 is used to address all slaves of group x, therefore these addresses should not be set in this parameter.

Modbus RTU
When the Modbus RTU protocol is used addresses between 0 and 247 are permitted. Address 0 is used to globally address all slaves, and so this
address should not be set in this parameter.

Serial mode

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE|Txt |[VM|DP | ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 2
Regen
Default Open-loop, Closed-loop vector, Servo, 1
Regen

Update rate Background read

This parameter defines the communications protocol used by the 485 comms port on the drive. This parameter can be changed via the drive keypad,
via a Solutions Module or via the comms interface itself. If it is changed via the comms interface, the response to the command uses the original
protocol. The master should wait at least 20ms before sending a new message using the new protocol. (Note: ANSI uses 7 data bits, 1 stop bit and
even parity; Modbus RTU uses 8 data bits, 2 stops bits and no parity.)
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Parameter value String Comms mode
0 AnSI ANSIx3.28 protocol
1 rtU Modbus RTU protocol
2 Lcd Modbus RTU protocol, but only with an LCD keypad

ANSIx3.28 protocol
Full details of the CT implementation of ANSIx3.28 are given in Chapter 7 Serial communications protocol on page 360.

Modbus RTU protocol
Full details of the CT implementation of Modbus RTU are given in Chapter 7 Serial communications protocol on page 360.

The protocol provides the following facilities:

» Drive parameter access with basic Modbus RTU

* Drive parameter access via CMP extensions

»  Option module internal parameter access via CMP extensions

* Access via an option module onto a network via CMP extensions (see specific Solutions Module User Guides for details)
*  Drive parameter database upload via CMP extensions

»  Drive Onboard PLC program upload/download via CMP extensions

* The protocol supports access to 32 bit floating point parameters

The following product specific limitations apply:

* Maximum slave response time when accessing the drive is 100ms

* Maximum slave response time when accessing option module internal parameters or via an option module to a network may be longer than
100ms (see specific Solutions Module specifications for details)

* Maximum number of 16 bit registers that can be written to, or read from, the drive itself is limited to 16

* Maximum number of 16 bit registers that can be written to, or read from, a Solutions Module or via a Solutions Module - see Solutions Module
User Guide

*  The communications buffer can hold a maximum of 128bytes

Modbus RTU protocol, but with SM-Keypad Plus only

This setting is used for disabling comms access when the SM-Keypad Plus is used as a hardware key. See section 2.6.2 'Hardware key' feature on
page 11 for more information.

Baud rate

Drive modes Open-loop, Closed-loop vector, Servo, Regen
i Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1 1

Range Open-loop, Closed-loop vector, Servo, 0to9

Regen
Default Open-loop, Closed-loop vector, Servo, 6

Regen
Update rate Background read

Used in all comms modes to define the baud rate.

Parameter value String/baud rate
0 300
1 600
2 1200
3 2400
4 4800
5 9600
6 19200
7 38400
8* 57600
9* 115200

*Modbus RTU only

This parameter can be changed via the drive keypad, via a Solutions Module or via the comms interface itself. If it is changed via the comms
interface, the response to the command uses the original baud rate. The master should wait at least 20ms before sending a new message using the
new baud rate.
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Minimum comms transmit delay

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 250 ms
Regen
Default Open-loop, Closed-loop vector, Servo, 2
Regen

Update rate Background read

There will always be a finite delay between the end of a message from the host (master) and the time at which the host is ready to receive the
response from the drive (slave). The drive does not respond until at least 1ms after the message has been received from the host allowing 1ms for the
host to change from transmit to receive mode. This delay can be extended using Pr 11.26 if required for both ANSI and Modbus RTU protocols.

Pr 11.26 Action
0 The transmit buffers are turned on and data transmission begins immediately.
1 The transmit buffers are turned on and data transmission begins after 1ms.

The transmit buffers are turned on after an additional delay of (Pr 11.26 — 1)ms and data

2 or more transmission begins after a further 1ms delay.

Note that the drive holds its own transmit buffers active for up to 1ms after it has transmitted data before switching to the receive mode, and so the
host should not send any data during this time.

Modbus RTU uses a silent period detection system to detect the end of a message. This silent period is either the length of time for 3.5 characters at
the present baud rate or the length of time set in Pr 11.26, whichever is the longest.

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
1 1 1 1

Coding

Open-loop, Closed-loop vector, Servo,

Regen 0to 16

Range

Update rate Write at power-up

If this parameter is zero the drive is a standard Unidrive SP product. If this parameter is non-zero then the product is a derivative product. Derivatives
can have different defaults from the standard product and restrictions on the values allowed for some parameters.

Software version

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Bit | SP| FI |DE | Txt |[VM|DP | ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 1.00 to 99.99

Regen

Update rate Write at power-up

The drive software version consists of three numbers xx.yy.zz. Pr 11.29 displays xx.yy and zz is displayed in Pr 11.34. Where xx specifies a change
that affects hardware compatibility, yy specifies a change that affects product documentation, and zz specifies a change that does not affect the
product documentation.

11.30 User security code

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
1 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 999
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

If any number other than 0 is programmed into this parameter user security is applied so that no parameters except Pr 11.44 can be adjusted with the
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LED keypad. When this parameter is read via an LED keypad and security is locked it appears as zero. The security code can be modified via serial
comms etc. by setting this parameter to the required value, setting Pr 11.44 to 2 and initiating a reset by setting Pr 10.38 to 100. However security can

only be cleared via the LED keypad.

11.31 User drive mode
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Oto4
Regen
Open-loop 1
Default Closed-loop vector 2
Servo 3
Regen 4
Update rate Background read

This parameter defines the drive mode. If this parameter is changed from the current drive mode, Pr x.00 is set to 1253, 1254, 1255 or 1256, and then
the drive is reset the drive mode is changed to the mode defined by this parameter. After the mode change the default settings of all parameters will
be set according to drive mode. The drive mode will not be changed if the drive is running. If the parameter value is changed and a reset is initiated,
but Pr x.00 is not equal to 1253, 1254, 1255 or 1256, or the drive is running, this parameter is set back to the value for the current drive mode and the

drive mode is not changed.

Parameter value String Drive mode
1 OPEn LP Open-loop
2 CL VECt Closed-loop vector
3 SErvO Servo
4 rEgEn Regen

11.32 Maximum Heavy Duty current rating
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.00 t0 9999.99 A
Regen

Update rate Write at power-up

This parameter indicates the continuous current rating of the drive for Heavy Duty operation. See section 5.5 Menu 4: Torque and current control on

page 80 for more details.

Drive voltage rating

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Coding Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 (200) to 3 (690)
Regen

Update rate Write at power-up

This parameter has four possible values (200, 400, 575, 690) and indicates the voltage rating of the drive.

m Software sub-version

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE|Txt |[VM|DP| ND |RA|NC|NV |PT|US|RW|BU |PS
Coding
1 1 1 1
Range gggg;]loop, Closed-loop vector, Servo, 010 99

Update rate Write at power-up

The drive software version consists of three numbers xx.yy.zz. Pr 11.29 displays xx.yy and zz is displayed in Pr 11.34. Where xx specifies a change
that affects hardware compatibility, yy specifies a change that affects product documentation, and zz specifies a change that does not affect the

product documentation.
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Number of modules

Drive modes Open-loop, Closed-loop, Servo, Regen

. Bit | SP| FI |DE|Txt [VM|DP | ND |RA|NC|NV |PT |US|RW|BU |PS
Coding
1 1 1 1
Range gggg;]loop, Closed-loop vector, Servo, 1108

Update rate Write at power-up

Indicates the number of modules fitted in a system. If the drive cannot be used in a multi-module system the value is always 1.

SMARTCARD parameter data previously loaded

Drive modes Open-loop, Closed-loop, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC [NV | PT |US |RW|BU | PS
Coding
1 1 1 1

Range Open-loop, Closed-loop vector, Servo, 0 to 999

Regen
Default Open-loop, Closed-loop vector, Servo, 0

Regen
Update rate Background write

This parameter shows the number of the data block last transferred from a SMARTCARD to the drive.

11.37 SMARTCARD data number

Drive modes Open-loop, Closed-loop, Servo, Regen

. Bit | SP| FI |DE | Txt [VM |DP | ND |RA|NC |NV |PT |US|RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0'to 1,000
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

Data blocks are stored on a SMARTCARD with header information which includes a number which identifies the block. The header information also
includes the type of data stored in the block, the drive mode if the data is parameter data, the version number and a checksum. This data can be
viewed through Pr 11.38 to Pr 11.40 by increasing or decreasing Pr 11.37. This parameter jumps between the data numbers of the data blocks
present on the card inserted into the drive. If this parameter is set to 1000 the checksum parameter shows the number of bytes left on the card. If
there is no data on the card Pr 11.37 can only have values of 0 or 1000.

The actions of erasing a card, erasing a file, changing a menu 0 parameter, or inserting a new card will effectively set Pr 11.37 to O or the lowest data
block number in the card.

Data transfer and erasing can be performed by entering a code in Pr x.00 and then resetting the drive as shown in the table below.

Code Action

3yyy Transfer drive EEPROM data to a SMARTCARD block number yyy

4yyy Transfer drive data as difference from defaults to SMARTCARD block number yyy
Syyy Transfer drive ladder program to SMARTCARD block number yyy

6yyy Transfer SMARTCARD data block yyy to the drive

Tyyy Erase SMARTCARD data block yyy

8yyy Compare drive parameters with block yyy

9999 Erase SMARTCARD

9888 Set SMARTCARD read-only flag

9777 Clear SMARTCARD read-only flag

Data blocks with numbers from 1 to 499 can be created or erased by the user. Data block with numbers 500 and above are read only and cannot be
created or erased by the user. The whole card may be protected from writing or erasing by setting the read-only flag (i.e if the flag is set then only
codes 6yyy or 9777 are effective).

If the destination drive has a different drive mode to the parameters on the card, the drive mode will be changed by the action of transferring
parameters from the card to the drive.

After an attempt to read, write or erase a trip may occur, see Pr 10.20 on page 163 for details. If the card is removed during data transfer from the card
for a data block that was saved with code 3yyy, the drive EEPROM checksum will be set up to be incorrect and an EEF trip will be initiated. If the card
is removed during data transfer from the card for a data block that was saved with code 4yyy then no data will be saved to EEPROM and a C.Acc trip

186 Unidrive SP Advanced User Guide
www.controltechniques.com Issue Number: 7



Parameter | Keypad and | Parameter Parameter  [aGVERIT N ETETL T Serialcomms| Electronic Feature look-
b - N Macros Performance
structure display x.00 description format descriptions protocol nameplate up table

will be initiated. It should be noted that in both cases the parameters held in drive parameter RAM are likely to be incorrect.

During SMARTCARD or EEPROM data transfer the user will not be able to exit keypad edit mode when the current parameter is in menu 0.

Parameter data block when 3yyy is used to transfer data to a card
The data blocks contain the complete data from the drive EEPROM, i.e. all user save (US) except the parameters with the NC coding bit set. Power-
down save (PS) are not saved to the SMARTCARD. A SMARTCARD can hold up to 4 data blocks of this type.

When the data is transferred back to a drive, using 6yyy in Pr x.00, it is transferred to the drive RAM and drive EEPROM. A parameter save is not
required to retain the data after power-down. (When parameters are copied to the drive RAM this action is performed twice to prevent interdependent
parameters from being copied incorrectly.) Before the data is taken from the card, defaults are loaded in the destination drive using the same default
code as was last used in the source drive.

The categories of modules fitted to the card data source drive are stored on the card. If these are different from the destination drive, the menus for
the slots where the Solutions Module categories are different, are not modified and so they will contain their default values, and the drive will produce
a C.Optn trip. If the data is transferred to a drive of a different voltage, or current rating from the source drive, all parameters with the RA coding bit set
(as given in the table below) are not modified and a C.rtg trip occurs.

Parameter number Function
Pr2.08 Standard ramp voltage
Pr 3.05 Regen unit voltage setpoint

Pr 4.05 to Pr 4.07,
Pr 21.27 to Pr 21.29

Pr 5.07, Pr 21.07 Motor rated current

Pr 5.09, Pr 21.09 Motor rated voltage

Pr5.17, Pr21.12 Stator resistance

Pr5.18 Switching frequency

Pr 5.23, Pr21.13 Voltage offset

Pr 5.24, Pr21.14 Transient inductance

Pr 5.25, Pr 21.24 Stator inductance

Pr 6.06 DC injection braking current

A compare action on this data block type, setting 8yyy in Pr x.00, will compare the SMARTCARD data block with the data in the EEPROM. If the
compare is successful Pr x.00 is simply set to 0. If the compare fails a C.cpr trip is initiated.

Current limits

Parameter data block when 4yyy is used to transfer data to a card

The only parameter data stored on the SMARTCARD is the number for the last set of defaults loaded and the differences from the last defaults
loaded. This requires six bytes for each parameter difference. The data density is not as high as when using the data format described in the previous
section, but in most cases the number of differences from default is small and the data blocks are therefore smaller. This method can be used for
creating drive macros. Parameters that are not transferred when using 3yyy are also not transferred with this method. Also parameters that do not
have a default value (attribute ND is set) cannot be transferred with this method (i.e. Pr 3.25 or Pr 21.20 which are the servo mode phasing angle
have no default value). Parameter RAM is used as the source of this information.

When the data is transferred back to a drive, using 6yyy in Pr x.00, it is transferred to the drive RAM and the drive EEPROM. A parameter save is not
required to retain the data after power-down. (When parameters are copied to the drive RAM this action is performed twice to prevent interdependent
parameters from not being set correctly.) The categories of modules fitted to the card data source drive are stored on the card. If these are different

from the destination drive, the menus for the slots where the Solutions Module categories are different are not modified and will contain their default
values, and the drive will produce a C.Optn trip if any of the parameters from the card are in the option menus. If the data is transferred to a drive of a
different voltage or current rating from the source drive then parameters with the RA coding bit set (see table above) will not be written to the drive and
these parameters will contain their default values. The drive will produce a C.rtg trip whether any of the parameters from the card are parameters with
the RA coding bit set or not if the current or voltage rating are different.

A compare action on this data block type, setting 8yyy in Pr x.00, will compare the SMARTCARD data block with the data in the drive RAM. If the
compare is successful Pr x.00 is simply set to 0. If the compare fails a C.cpr trip is initiated.

Drive Onboard PLC program data blocks

The Onboard PLC program from a drive may be transferred to/from internal flash memory from/to a SMARTCARD. If the ladder program is
transferred from a drive with no ladder program loaded the block is still created on the card, but contains no data. If this is then transferred to a drive,
the drive will then have no ladder program. A SMARTCARD has a capacity of 4K bytes and each block of this type can take up to 4K bytes.
SMARTCARD compare function

If 8yyy is entered in Pr x.00 and the drive is reset, data block yyy on the SMARTCARD is compared with the relevant parameters in the drive. If the
compare is successful Pr x.00 is simply set to 0. If the compare fails a C.cpr trip is initiated. This function can be used with all data block types except
type 18. If a compare is requested with data block type 18 the result will always be a C.cpr trip.
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11.38 SMARTCARD data type/mode
Drive modes Open-loop, Closed-loop, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0to 18
Update rate Background write

Indicates the type/mode of the data block selected with Pr 11.37 as shown in the following table.

Pr 11.38

String

Type/mode Data stored

0 FrEE

Value when Pr11.37 =0

2 30pEn.LP

Open-loop mode parameters Data from EEPROM

3 3CL.VECt

Closed-loop vector mode parameters Data from EEPROM

4 3SErvO Servo mode parameters Data from EEPROM
5 3rEgEn Regen mode parameters Data from EEPROM
6t08 |3Un Unused

10 40pEn.LP

Open-loop mode parameters Defaults last loaded and differences

1 4CL.VECt

Closed-loop vector mode parameters Defaults last loaded and differences

12 4SErvO Servo mode parameters Defaults last loaded and differences
13 4rEgEn Regen mode parameters Defaults last loaded and differences
14 to 16 |4Un Unused
17 LAddEr Drive Onboard PLC program Drive Onboard PLC program
A file containing user defined data
18 Option (normally created by an SM-Applications | User defined
option module)
11.39 SMARTCARD data version
Drive modes Open-loop, Closed-loop, Servo, Regen
. Bit | SP| FI |DE|Txt |[VM|DP | ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 9,999
Default Open-loop, Closed-loop, Servo, Regen |0

Update rate

Background read/write

Indicates the version number of the data block. This is intended to be used when data blocks are used as drive macros. If a version number is to be
stored with a data block this parameter should be set to the required version number before the data is transferred. Each time Pr 11.37 is changed by
the user the drive puts the version number of the currently viewed data block in this parameter.

Drive modes

SMARTCARD data checksum

Open-loop, Closed-loop, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC |NV | PT |US |RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 65,335
Update rate Background write
Gives the checksum of the data block or the bytes left on the card if Pr 11.37 = 1000.
m Status mode time-out
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC |NV | PT |US |RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 010250 s
Regen
Default Open-loop, Closed-loop vector, Servo, 240
Regen

Update rate

Background read

Sets the timeout for the drive display to revert to status mode from edit mode following no key presses. Although this parameter can be set to less
than 2s, the minimum timeout is 2s.
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Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 * 1 1
Range Open-loop, Closed-loop vector, Servo, Oto4
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

* Modes 1 and 2 are not US (i.e. not saved when drive parameters are saved), mode 3 and 4 are US.
Therefore this parameter can only be saved to EEPROM if it has a value of 0, 3 or 4.

Reading (1)

Setting Pr 11.42 to 1 and resetting the drive will load the parameters from the card into the drive parameter set and the drive EEPROM. All
SMARTCARD trips apply. When the action is complete this parameter is automatically reset to zero. Parameters are saved to drive EEPROM after
this action is complete.

NOTE

This operation is only performed if block 1 on the card is a complete copy of the EEPROM (i.e. types 1 to 5) and not a difference from default file. If
block 1 does not exist or the type is incorrect a C.typ trip occurs.

Programming (2)

Setting Pr 11.42 to 2 and resetting the drive will save the parameters in the drive EEPROM to a card, i.e. equivalent to writing 3001 to Pr x.00. All
SMARTCARD trips apply except C.Chg. If the data block already exists it is automatically over-written. When the action is complete this parameter is
automatically reset to zero.

Auto (3)
Changing Pr 11.42 to 3 and resetting the drive will save the complete parameter set from the EEPROM to the card. All SMARTCARD trips apply,
except C.Chg. If the data block already exists it is automatically overwritten.

If the card is removed when Pr 11.42 is set to 3 Pr 11.42 will be set to 0. If a card with a file 1 is inserted into a drive the drive must overwrite the file to
ensure that the data is correct. The action of setting Pr 11.42 to 0 when a card is removed will force the user to change Pr 11.42 if auto mode is still

required. Therefore the user will need to set Pr 11.42 to 3 and press reset to write the complete parameter set to the new card. (When a parameter in
menu zero is changed, and a card is fitted, a save to EEPROM, is initiated. Only the new value of the modified parameter is written to the EEPROM
and card. If Pr 11.42 were not cleared automatically when a card is removed, then when a new card is inserted that contains data block 1 the modified
parameter would be written to the existing data block 1 on the new card. The rest of the parameters in this data block may not be the same as those
in the drive.)

When Pr 11.42 is equal to 3 and the parameters in the drive are saved, the card is also updated, therefore the card becomes a copy of the drives
stored configuration.

At power up, if Pr 11.42 is set to 3, the drive will save the complete parameter set to the card. This is done to ensure that if a card is inserted whilst the
drive is powered down the new card will have the correct data after the drive is powered up again.

Boot (4)

When Pr 11.42 is set 4 the drive operates in the same way as for Auto mode except when the drive is powered-up. At power up provided a card is
inserted in the drive and parameter data block 1 exists, it is type 1 to 5, with Pr 11.42 on the card set to 4, the parameters are automatically transferred
to the drive. If the drive mode is different from that on the card the drive gives a C.Typ trip and the data is not transferred. If the 'boot' mode is stored
in the cloning card this makes the cloning the master device This provides a very fast and efficient way of re-programming a number of drives. This
parameter is reset to 0 after the parameters have been transferred.

NOTE

This parameter has the NC (not clonable attribute) set, and so its value is not stored on a SMART card. Therefore the value of this parameter taken
from a card is always zero. However, when data is transferred to a card from the source drive the value of this parameter is held in the data block
header so that the destination drive can detect when boot transfer is required on power-up (i.e. the source drive had this parameter set to 4).

Load defaults

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 2
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

Setting this parameter to a non-zero value and resetting the drive loads defaults as follows. This parameter is automatically reset to zero when the
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action is complete.

Parameter value Equivalent Pr x.00 value Defaults loaded
1 (Eur) 1233 Normal defaults
2 (USA) 1244 US defaults

Security status

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC [NV | PT |US|RW|BU|PS
Coding
1 1 1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 2
Default Open-loop, Closed-loop, Servo, Regen |0

Update rate Background read

This parameter controls access via the drive LED keypad as follows:

Value String Action
0 L1 Only menu 0 can be accessed
1 L2 All menus can be accessed
9 Loc Loc_:k user securﬁty when drive is reset.
(This parameter is set to L1 after reset.)

The LED keypad can adjust this parameter even when user security is set.

Motor 2 parameters select

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC [NV | PT |US |RW|BU |PS
1 1 1

Open-loop, Closed-loop vector, Servo,
Regen

Coding

Default

Update rate Background read

When this bit is set to one the motor 2 parameters in menu 21 become active instead of the equivalent parameters in other menus. Changes will only
be implemented when the drive is disabled. When the motor 2 parameters are active the decimal point that is second from the right on the 1st row of
the display is lit. If this parameter is one when an auto-tune is carried out (Pr 5.12 = 1), the results of the auto-tune are written to the equivalent
second motor parameters instead of the normal parameters. Each time this parameter is changed the accumulator for motor thermal protection is
reset to zero.

Defaults previously loaded

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt [VM |DP | ND |RA|NC |NV |PT |US|RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 2,000
Regen
Default Open-loop, Closed-loop vector, Servo, |\, or of defaults loaded, i.e. 1,233 etc.
Regen
Update rate Background write

Displays the number of the last set of defaults loaded, i.e. 1233, 1244, etc.

11.47 Drive Onboard PLC program enable

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 2
Regen
Default Open-loop, Closed-loop vector, Servo, 2
Regen

Update rate Background read

This parameter is used to start and stop the drive Onboard PLC program.
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Value Description
0 Halt the drive Onboard PLC program.

Run the drive Onboard PLC program (if fitted). Any out-of-range parameter writes attempted will be clipped to the
maximum / minimum values valid for that parameter before being written.

2 Run the drive Onboard PLC program (if fitted). Any out-of-range parameter writes attempted will cause a drive trip.

1

Drive Onboard PLC program status

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 128 to +127
Regen
Update rate Background write

The drive Onboard PLC program status parameter indicates to the user the actual state of the drive Onboard PLC program. (not fitted / running /
stopped / tripped.)

Value Description

Onboard PLC program caused a drive trip due to an error condition while running rung n. Note that the rung
number is shown on the display as a negative number.

0 Onboard PLC program is not fitted.
1 Onboard PLC program is fitted but stopped.
2 Onboard PLC program is fitted and running.

-n

Drive Onboard PLC programming events

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 65,535
Regen
Update rate Background write

The drive Onboard PLC programming events parameter holds the number of times a Onboard PLC program download has taken place and is 0 on
dispatch from the factory. If the drive Onboard PLC programming events is greater than the maximum value which may be represented by this
parameter the value will be clipped to the maximum value. This parameter is not altered when defaults are loaded.

Drive Onboard PLC program maximum scan time

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 010 65,535 ms
Regen
Update rate Onboard PLC program execution period

The Onboard PLC program maximum scan time parameter gives the longest scan time within the last ten scans of the drive Onboard PLC program.
If the scan time is greater than the maximum value which may be represented by this parameter the value will be clipped to the maximum value.

Drive Onboard PLC program first run

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0or1
Regen
Update rate Onboard PLC program execution period

The drive Onboard PLC program first run parameter is set for the duration of the first ladder diagram scan from the ladder diagram stopped state. This
enables the user to perform any required initialisation every time the ladder diagram is run. This parameter is set every time the ladder is stopped.
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Menu 12: Threshold detectors, variable selectors and brake control function

Menu 12 includes two threshold detectors which produce logic signals depending on the level of a variable value with respect to a threshold, and two
variable selectors which allow two input parameters to be selected or combined to produce a variable output. One menu 9 or one menu 12 function is
executed every 4ms. Therefore the sample time of these functions is 4ms x number of menu 9 and 12 functions active. A function is active if one or

more sources are routed to a valid parameter.

Figure 5-17 Menu 12 logic diagram
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Figure 518 Menu 12 Logic diagram (continued)
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Threshold detector 1 output

Threshold detector 2 output

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Update rate 4ms x number of menu 9 or 12 functions active write

Threshold detector 1 source

Threshold detector 2 source

Drive modes Open-loop, Closed-loop vector, Servo, Regen
] Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
2 1 1 1 1

Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51

Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00

Regen
Update rate Read on reset

Threshold detector 1 level

Threshold detector 2 level

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC [NV | PT |US |RW|BU | PS
Coding
2 1 1 1

Range Open-loop, Closed-loop vector, Servo, 0.00 to 100.00 %

Regen
Default Open-loop, Closed-loop vector, Servo, 0.00

Regen
Update rate 4ms x number of menu 9 or 12 functions active read

Threshold detector 1 hysteresis

Threshold detector 2 hysteresis

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
2 1 1 1

Range Open-loop, Closed-loop vector, Servo, 0.00 to 25.00 %

Regen
Default Open-loop, Closed-loop vector, Servo, 0.00

Regen
Update rate 4ms x number of menu 9 or 12 functions active read

Threshold detector 1 output invert

Threshold detector 2 output invert

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |[VM |DP | ND |RA|NC |NV |PT |US|RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read
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12.07 Threshold detector 1 destination

12.27 Threshold detector 2 destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU|PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen

Default Open-loop, Closed-loop vector, Servo, Pr 0.00

Regen

Update rate

Read on reset

The threshold detector compares the modulus of the source input value (defined by Pr 12.03, Pr 12.23), converted to a percentage of its maximum
value, with the threshold level (Pr 12.04, Pr 12.24). If the value is greater or equal to the threshold plus half the hysteresis band (Pr 12.05, Pr 12.25)
the output becomes active, or if the value is less than the threshold minus half the hysteresis band the output becomes inactive. The output may be

inverted if required by setting the invert flag (Pr 12.06, Pr 12.26). The result is routed to the destination (defined by Pr 12.07, Pr 12.27).

12.08 Variable selector 1 source 1
12.28 Variable selector 2 source 1
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt|VM | DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Read on reset
Variable selector 1 source 2
Variable selector 2 source 2
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Read on reset
Variable selector 1 mode
Variable selector 2 mode
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0t0 10
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms x number of menu 9 or 12 functions active read

Unidrive SP Advanced User Guide

Issue Number: 7

www.controltechniques.com

195



Parameter | Keypad and | Parameter EETEINCICIAN Advanced parameter M Serialcomms | Electronic Perf Feature look-|
structure display x.00 description format descriptions acros protocol nameplate erformance up table
12.11 Variable selector 1 destination
12.31 Variable selector 2 destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Read on reset
12.12 Variable selector 1 output
12.32 Variable selector 2 output
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
2 1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.00 %
Regen
Update rate 4ms x number of menu 9 or 12 functions active write
Variable selector 1 source 1 scaling
Variable selector 2 source 1 scaling
Drive modes Open-loop, Closed-loop vector, Servo, Regen
] Bit | SP| FI |[DE|Txt|VM |[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
3 1 1
Range Open-loop, Closed-loop vector, Servo, +4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen
Update rate 4ms x number of menu 9 or 12 functions active read
12.14 Variable selector 1 source 2 scaling
12.34 Variable selector 2 source 2 scaling
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
3 1 1
Range Open-loop, Closed-loop vector, Servo, +4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen
Update rate 4ms x number of menu 9 or 12 functions active read

196

www.controltechniques.com

Unidrive SP Advanced User Guide
Issue Number: 7



Parameter | Keypad and | Parameter Parameter M Serialcomms| Electronic Feature look- m
! - N acros Performance
structure display x.00 description format descriptions protocol nameplate up table
12.15 Variable selector 1 control
12.35 Variable selector 2 control
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt|VM | DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
2 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.00 to 100.00
Regen
Default Open-loop, Closed-loop vector, Servo, 0.00
Regen
Update rate Background

The variable selectors allow two source values (defined by Pr 12.08, Pr 12.28 and Pr 12.09, Pr 12.29) to be combined as defined by the mode (Pr
12.10, Pr 12.30) to produce an output (Pr 12.12, Pr 12.32) which can be routed to the destination parameter (defined by Pr 12.11, Pr 12.31). The
actions of the variable selector are defined by the mode parameter as given below. If the mode parameter is changed or the variable selector is
disabled because neither source is routed to a valid parameter all the internal state variables (i.e. time constant accumulator, etc.) within the selector
are reset. When the Sectional control mode is selected the function is also reset, and the output is held at zero, when the control (Pr 12.15 or Pr

12.35) is zero. It is active when the control has a non-zero value.

Mode value Action Result

0 Select input 1 | output = input1

1 Select input 2 | output = input2

2 Add output = input1 + input2

3 Subtract output = input1 - input 2

4 Multiply output = (input1 x input2) / 100.0

5 Divide output = (input1 x 100.0) / input2

6 Time constant | output = input1 / ((control param)s + 1)

. output = input1 via a ramp with a ramp time of (control

7 Linear ramp paer) sec?onds from 0 th)J 100% P (

8 Modulus output = | input1 |
control = 0.02: output = input12/ 100.0

9 Powers control = 0.03: output = input13 / 100.02
control has any other value: output = input1

10 Sectional control control = 0.00: disabled, accumulat.or reset and output
zero control <> 0.00: output as defined below

A loss of resolution can be seen when routing paraneter values through the variable selectors due to the maximum available resolution being two
decimal places. The variable select output is scaled to ensure a 100.00% output gives full scale output to the destination parameter. This results in
the destination parameter jumping in steps equivalent to 0.01% resolution if the destination parameter has a greater resolution than two decimal
places.

Sectional control

The sectional control function is intended to apply scaling and a speed offset to a 16 bit position value to generate a new 16 bit position value. The
output can be used as an input to the position controller (menu 13) or to generate an encoder simulation output via the SM-Universal encoder plus
module. This function can be selected for either variable selector, but the description below relates to variable selector 1.

Position 4.000 + 12.13
input —> d/dt 4.000 ]
—> Position
Z output
—>
Accumulator
Speed
input » 12.14

The position input can be derived from any parameter, however it is intended to be used with a position value that has a range from 0 to 65535. The
input is scaled so that so that as Pr 12.13 is varied between -4.000 and 4.000 the proportion of the input position change added to the accumulator
varies from 0.000 to 2.000 (i.e. the change of position input value is added without scaling if Pr 12.13 is 0.000). The remainder from the scaling
division is stored and then added at the next sample to maintain an exact ratio between the position input and the position output, provided the speed
input is zero. The controller only takes the change of position from the input source parameter, and not the absolute value, so that when the controller
is first made active the output does not jump to the source position, but only moves with any changes of source position after that point in time.
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The range of the output of the accumulator is 0.00% and 100.00%. Unlike other functions the value is not simply limited, but rolls under or over
respectively. Although the output destination can be any parameter it is intended to be used with a position value that has a range from 0 to 65535.

The speed input defines a speed offset with a resolution of 0.1rpm. Full scale of the source parameter corresponds to 1000.0rpm. Scaling may be
applied using Pr 12.14 to give a full scale value of 4000.0rpm. The speed input is added to the accumulator to move the output position forwards or
backwards with respect to the position input.

This sample time for this function is 4ms x number of menu 9 and 12 functions active. Extending the sample time does not cause any overflow errors
within the function, however, care must be taken to ensure that the input or output positions do not change by more than half a revolution within the
sample time, i.e for a sample time of 4ms the input or output speed should not exceed 7500rpm, for a sample time of 8ms the speed should not
exceed 3750rpm, etc. If the output of this function is to supply a reference to the position controller in menu 13 it must be the only user function in
menu 9 or 12 enabled. If another function is enabled the input to the position controller will only change every 8ms (i.e. every 2 samples of
the position controller) and the speed reference applied to the drive could be very noisy.
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5.13.1 Brake control function

The brake control function can be used to control an electro-mechanical brake via the drive digital I/0. A brake control function is provided for open-
loop operation of induction motors (Open-loop mode) and an alternative brake control function is provided for closed-loop operation of induction
motors or servo motors (Closed-loop vector and Servo modes). The parameters that are common to both brake control functions (Pr 12.40 and Pr
12.41) are described below. The other parameters used by each of the brake control functions are then described in the section for the appropriate
function.

Brake release

Drive modes Open-loop, Closed-loop vector, Servo

Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU|PS
1 1 1 1
Update rate Background read

Coding

This parameter should be used as a source for a digital output to control an electro-mechanical brake. This parameter is one to release the brake and
zero to apply the brake. Digital I/O can be automatically configured to use this parameter as a source (see Pr 12.41).

Brake controller enable
Drive modes Open-loop, Closed-loop vector, Servo
Coding Bit | SP| FI |DE | Txt|VM |DP | ND | RA|NC [NV | PT | US|RW|BU | PS
1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0to3
Default Open-loop, Closed-loop vector, Servo 0
Update rate Read on drive reset
0 =dis

The brake controller is disabled and no other drive parameters are affected by the brake controller. When this parameter is changed from a non-zero
value to zero the following parameters are set to zero: Pr 2.03 (all modes), Pr 6.08 (Closed-loop vector and Servo modes), Pr 13.04 and Pr 13.10
(Closed-loop vector and Servo modes if Pr 12.49 = 1).

1=rel

The brake controller is enabled with 1/0O set up to control the brake via the relay output T41/42. Drive healthy is re-routed to digital I/0O 2 (T25).
2=dlIO

The brake controller is enabled with 1/O set up to control the brake via digital I/O 2 (T25).

3 = User

The brake controller is enabled, but no parameters are set to select the brake output.

The following tables show the automatic parameter changes that occur to set up digital I/02 (T25) and the relay output (T41/42) after drive reset when
Pr 12.41 has been changed. The changes are done in two stages: the first stage restores the I/O used as defined by the initial setting of Pr 12.41 and
the second stage sets up the 1/O as defined by the new setting of Pr 12.41.

Stage 1: Restore 1/O

'"'t':'rjezt_t‘;:g N prg.A2 (Invert) Pr:éifiﬁzz’n‘;e I Pr Séif;:t‘)p”t/ Pr8.17 (Invert) | Pr8.27 (Source)
0 No action
1 0 Pr10.33 0 0 [ Priood
2 0 Pr10.33 0 No action
3 No action

Stage 2: Set-up 1/O

'"'t':'rjezt_t‘;:g ™ Pr8.12 (Invert) Pr:éifiﬁ:’iz’nc)e I pr st;if;::)p“t/ Pr8.17 (Invert) | Pr8.27 (Source)
0 No action
1 0 Pr10.01 1 0 | Pr12.40
2 0 Pr12.40 1 No action
3 No action
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Open-loop
Figure 519 Open-loop brake function
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Figure 5-20 Open-loop brake sequence
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m Upper current threShOId

Drive modes Open-loop

Coding Bit |SP| FI |DE| Txt{VM |DP |ND |RA|NC|NV | PT |US|RW|BU | PS
1 1 1

Range Open-loop 0 to 200 %

Default Open-loop 50

Update rate Background read

12.43 Lower current threshold

Drive modes Open-loop

Coding Bit | SP| FI |DE|Txt [VM | DP |ND | RA [NC|NV | PT |US|RW|BU|PS
1 1 1

Range Open-loop 0 to 200 %

Default Open-loop 10

Update rate Background read

The current magnitude is compared to an upper and lower threshold by a comparator with hysteresis to give torque present and drive output open
detection functions respectively. The upper and lower threshold currents are given as a percentage of motor current defined by Pr 5.07 (or Pr 21.07 if
motor map 2 is selected). The upper threshold should be set to the current level that indicates that there is magnetising current and sufficient torque
producing current in the motor to deliver the required amount of torque when the brake is released. The output of the comparator remains active after
this level has been reached unless the current subsequently falls below the lower threshold which should be set to the required level to detect the
condition where the motor has been disconnected from the drive. If the lower threshold is set greater or equal to the upper threshold, the upper
threshold applies with a hysteresis band of zero. If Pr 12.42 and Pr 12.43 are both set to zero then the output of the comparator is always one.

Brake release frequency

Drive modes Open-loop

Coding Bit | SP| FI |DE | Txt |VM |DP | ND | RA|NC [NV | PT | US|RW|BU | PS
1 1 1 1

Range Open-loop 0.0t020.0 Hz

Default Open-loop 1.0

Update rate Background read

The frequency comparator can be used to detect when the motor frequency has reached a level where the motor can produce the required amount of
torque to ensure that the motor rotates in the demanded direction when the brake is released. This parameter should be set to a level slightly above
the motor slip frequency that is likely to occur under the highest expected load that is applied to the motor when the brake is released.

Brake apply frequency

Drive modes Open-loop, Closed-loop vector, Servo

Coding Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|/|PS
1 1 1 1

Range Open-loop 0.0 t0 20.0 Hz

Default Open-loop 2.0

Update rate Background read

The brake apply frequency threshold is used to ensure that the brake is applied before the motor frequency reaches zero and to prevent the motor
rotating (in the reverse direction due to an overhauling load for example) during the brake apply time. If the frequency falls below this threshold, but
the motor is not required to stop (i.e. reversing direction without stopping), provided the Reference on parameter (Pr 1.11) remains at one, the brake
is not applied. This prevents the brake from activating and de-activating as the motor passes through zero speed.
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Pre-brake release delay
Drive modes Open-loop
Coding Bit | SP| FI |DE|Txt VM |DP |ND | RA|NC|NV | PT |US|RW|BU/|PS
1 1 1 1
Range Open-loop 0.0t025.0s
Default Open-loop 1.0
Update rate Background read

The pre-brake release delay is used to allow time for the motor torque to reach the required level before the brake is released. This time should allow
for the motor flux to reach a significant proportion of the rated level (2 or 3 times the rotor time constant of the motor), and the time for slip
compensation to become fully active (at least 0.5s). During the Pre-brake delay period the frequency reference is held constant (Pr 2.03 = 1).

12.47 Post-brake release delay
Drive modes Open-loop
Coding Bit | SP| FI | DE | Txt |VM |DP | ND | RA|NC [NV | PT | US|RW|BU | PS
1 1 1 1
Range Open-loop 0.0t025.0s
Default Open-loop 1.0
Update rate Background read

The post-brake release delay is used to allow for the brake release time. During this period the frequency reference is held constant (Pr 2.03 = 1), so
that there is no sudden increase in motor speed when the brake actually releases.
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Closed loop vector and Servo

Figure 5-21 Closed-loop vector and Servo brake function
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Figure 5-22 Closed-loop vector and Servo brake sequence
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12.43 Low current threshold
Drive modes Open-loop, Closed-loop vector, Servo
Coding Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT |US|RW|BU|/|PS
1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 200 %
Default Open-loop, Closed-loop vector, Servo 10

Update rate Background read

If the current magnitude falls below the lower current threshold the brake is applied immediately. The lower threshold should be set to the required
level to detect the condition where the motor has been disconnected from the drive.

Brake apply speed

Drive modes Closed-loop vector, Servo

Coding Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|PS
1 1 1

Range Closed-loop vector, Servo 0 to 200 rpm

Default Closed-loop vector, Servo 5

Update rate Background read

When stopping, the drive reference can be removed (i.e. Pr 1.11 = 0), but the brake will remain energised (open) until the motor has remained at a
speed below the brake apply speed for the delay defined by Pr 12.46. The delay prevents rapid activation and de-activation of the brake when fine
control of a motor is required close to zero speed.

Brake apply speed delay

Drive modes Closed-loop vector, Servo

Coding Bit | SP| FI | DE | Txt |VM |DP | ND | RA|NC [NV | PT | US|RW|BU | PS
1 1 1 1

Range Closed-loop vector, Servo 0.0t025.0s

Default Closed-loop vector, Servo 1.0

Update rate Background read

See Pr 12.45.

12.47 Post-brake release delay

Drive modes Closed-loop vector, Servo

Coding Bit | SP| FI [DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|PS
1 1 1 1

Range Closed-loop vector, Servo 0.0t025.0s

Default Closed-loop vector, Servo 1.0

Update rate Background read

The post-brake release time is used to allow for the brake release time. From the time that the drive is enabled and then during this period the speed
reference is held constant at zero, so that there is no sudden increase in motor speed when the brake actually releases.

Brake-apply delay
Drive modes Closed-loop vector, Servo
Coding Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|PS
1 1 1
Range Closed-loop vector, Servo 0.0t025.0s
Default Closed-loop vector, Servo 1.0
Update rate Background read

The brake apply delay is used to allow for the brake application time. During this period the Hold zero speed parameter (Pr 6.08) is one, and so the
drive is enabled with zero speed reference. This ensures that the motor remains stationary while the brake is being applied.
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structure display x.00 description format

m Enable position controller during brake release

Drive modes Closed-loop vector, Servo
Coding Bit |SP| FI |DE| Txt{VM |DP |ND |RA|NC|NV | PT |US|RW|BU | PS

1
Default Closed-loop vector, Servo 0

Update rate Background read
If this parameter is zero then ramp hold only is applied when the drive is not active and until the end of the post-brake release delay to ensure that the
speed reference remains at zero until the brake has released. If this parameter is set to one the position controller (see menu 13) is also enabled (Pr
13.10 = 1) and the local position reference source is selected (Pr 13.04 = 4(LocAL)) during the period when ramp hold is active. Provided the default,
non-absolute mode, is selected the position controller can help to limit the movement of the motor when the brake is released. When Pr 12.49 is

changed from one to zero Pr 13.04 and Pr 13.10 are automatically set to zero.
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5.14 Menu 13: Position control

Menu 13 provides a position control system for the drive in open-loop mode and closed-loop modes (closed-loop vector and servo). The position
reference can be taken from the drive encoder, from a position feedback module or from a local reference defined in this menu. The reference
includes a relative jog function that can be used to advance or retard the position reference at a defined speed and a ratio that can scale the
reference. The feedback position can be taken from the drive encoder or from a position feedback module. As well as giving position control the
controller can provide shaft orientation within one revolution in conjunction with the drive sequencer (see section 5.7 Menu 6: Sequencer and clock on
page 122). The sample time for the position controller is 4ms and the output is supplied to the speed or frequency reference every 4ms.

Open-loop mode

The position controller outputs are a velocity feed forward and a speed reference (both in 0.1rpm units). When the position controller is selected (i.e.
Pr 13.10 is non-zero) these values are converted to 0.1Hz units and combined as shown below, before being written to the velocity feed forward
parameter (Pr 1.39). The velocity feed forward select (Pr 1.40) is always one when the position controller is selected. When the position controller is
de-selected (i.e. Pr 13.10 is changed to zero) Pr 1.39 and Pr 1.40 are set to zero. In open-loop mode the motor control must pass through the drive
ramp system, and so for stable operation short ramp times are normally required.

Closed-loop modes

The position controller outputs are a velocity feed forward and a speed reference (both in 0.1rpm units). When the position controller is selected (i.e.
Pr 13.10 is non-zero) these values are written directly to the velocity feed forward (Pr 1.39) and hard speed reference (Pr 3.22) respectively. Also the
hard speed reference select (Pr 3.23) is forced to a one and the velocity feed forward select (Pr 1.40) is set to one when a controller mode giving
velocity feed forward is selected. When the position controller is de-selected (i.e. Pr 13.10 is changed to zero) Pr 1.39, Pr 1.40, Pr 3.22 and Pr 3.23
are set to zero.
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Figure 5-23 Menu 13 Open-loop logic diagram
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13.01 Revolutions error
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo -32,768 to 32,767
Update rate 4ms write
13.02 Position error
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo -32,768 to 32,767
Update rate 4ms write
13.03 Fine position error
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM |DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo -32,768 to 32,767
Update rate 4ms write

For normal position control the position changes from the reference and the feedback are accumulated in an integrator during each sample. The
integrator is large enough to guarantee that the position controller will operate with a position error within the range -32,768 revolutions to +32,767
revolutions before rolling over. The position error is displayed in Pr 13.01, Pr 13.02 and Pr 13.03. Pr 13.01 shows the turns error, Pr 13.02 shows the

error within a revolution in 1/2' counts per revolution units and Pr 13.03 shows the fine position error in 1/2%2 counts per revolution units. These

values are both positive and negative and so they can be used to show the following error with different levels of resolution.

For orientation mode the error between the orientation position and the position feedback source is shown in Pr 13.02.

13.04 Position controller reference source
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM |[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo Oto4
Default Open-loop, Closed-loop vector, Servo 0
Update rate Background read
13.05 Position controller feedback source
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0to3
Default Open-loop, Closed-loop vector, Servo 0

Update rate

Background read

Source parameter

Source

0 (drv) Drive encoder
1 (slot1) Slot 1
2 (slot2) Slot 2
3 (slot3) Slot 3
4 (locAl) Local reference

The reference and feedback positions can be taken from the drive encoder or a position feedback Solutions Module in one of the Solutions Module
slots. The reference can also be taken from the local reference parameters. If the reference and feedback sources are the same the position
controller cannot be enabled. If a Solutions Module slot is selected as a source, but the module is not a position feedback category Solutions Module
the position controller cannot be enabled. Orientation mode can always be enabled in closed-loop modes.
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13.06 Position reference invert

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding

1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate Background read
13.07 Ratio numerator

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding

3 1 1 1
Range Open-loop, Closed-loop vector, Servo 0.000 to 4.000
Default Open-loop, Closed-loop vector, Servo 1.000
Update rate Background read
Ratio denominator

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding

3 1 1 1

Range Open-loop, Closed-loop vector, Servo 0.000 to 1.000
Default Open-loop, Closed-loop vector, Servo 1.000
Update rate Background read

An exact ratio can be applied to the position reference with these two parameters. The ratio cannot be changed when the drive is enabled without
causing abrupt changes of position. Although it is possible to set up ratios with a high gain or even with a denominator of zero, the drive limits the
resultant gain of the ratio block to 4.000.

m Position controller P gain

Drive modes

Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
2 1 1 1
Range Open-loop, Closed-loop vector, Servo 0.00 to 100.00 rads ~'/rad
Default Open-loop, Closed-loop vector, Servo 25.00

Update rate

Background read

The gain of the position controller is controlled with this parameter. The standard units within the drive for position are in 232 counts per revolution and
the standard units for speed are 0.1rpm, however the position controller gain is given in rads™'/rad. These units are consistent with units such as
mms™!/mm or ms™'/m often used for linear control applications. An error of 1 radian (10430 counts in the position error (Pr 13.02)) gives a speed
reference of 1rads™ (9.5rpm) when this gain is 1.00.

13.10 Position controller mode
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI | DE | Txt|VM | DP [ND|RA|NC | NV |PT |US|RW|BU]|PS
Coding
1 1 1
Open-loop Oto2
Range Closed-loop vector, Servo Oto6
Default Open-loop, Closed-loop vector, Servo 0

Update rate

Background read

This parameter is used to set the position controller mode as shown in the following table.
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Parameter Feed forward
Mode i
value active

0 Position controller disabled
1 Rigid position control 4
2 Rigid position control
3 Non-rigid position control 4
4 Non-rigid position control
5 Orientation on stop
6 Orientation on stop and when drive enabled

Rigid position control
In rigid position control the position error is always accumulated. This means that, if for example, the slave shaft is slowed down due to excessive
load, the target position will eventually be recovered by running at a higher speed when the load is removed.

Speed
Actual
Reference

s | S
s |

e Equal Areas

Non-rigid position control
In non-rigid position control the position loop is only active when the 'At Speed' condition is met (see Pr 3.06 on page 46). This allows slippage to
occur while the speed error is high.

Speed

Reference 7

Velocity feed forward

The position controller can generate a velocity feed forward value from the speed of the reference encoder. The feed-forward value is passed to menu
1, and so ramps may be included if required. Because the position controller only has a proportional gain, it is necessary to use velocity feed-forward
to prevent a constant position error that would be proportional to the speed of the reference position.

If for any reason the user wishes to provide the velocity feed forward from a source other than the reference position, the feed forward system can be
made inactive, i.e. Pr 13.10 = 2 or 4. The external feed forward can be provided via Menu 1 from any of the frequency/speed references. However, if
the feed forward level is not correct a constant position error will exist.

Relative jogging

If relative jogging is enabled the feedback position can be made to move relative to the reference position at the speed defined by Pr 13.17.
Orientation

If Pr 13.10 is 5 the drive orientates the motor following a stop command. If hold zero speed is enabled (Pr 6.08 = 1) the drive remains in position
control when orientation is complete and holds the orientation position. If hold zero speed is not enabled the drive is disabled when orientation is
complete.

If Pr 13.10 is 6 the drive orientates the motor following a stop command and whenever the drive is enabled provided that hold zero speed is enabled
(Pr 6.08 = 1). This ensures that the spindle is always held in the same position following the drive being enabled.
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When orientating from a stop command the drive goes through the following sequence:

1. The motor is decelerated or accelerated to the speed limit programmed in Pr 13.12, using ramps if these are enabled, in the direction the motor
was previously running.

2.  When the ramp output reaches the speed set in Pr 13.12, ramps are disabled and the motor continues to rotate until the position is found to be
close to the target position (i.e. within 1/32 of a revolution). At this point the speed demand is set to 0 and the position loop is closed.

3. When the position is within the window defined by Pr 13.14, the orientation complete indication is given in Pr 13.15.

The stop mode selected by Pr 6.01 has no effect if orientation is enabled

13.11 Absolute mode enable

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Update rate Background read

When this parameter is set to one and the position controller mode (Pr 13.10) is 1 or 2, the position error integrator is loaded with the absolute
position error defined by the position sources when the position controller is disabled. (The position controller is disabled under the following
conditions: when the drive is in the inhibit, ready or tripped states; either the reference or feedback position sources from Solutions Modules are
invalid; the position feedback is not correctly initialised (Pr 3.48 = 0); the position control mode (Pr 13.10) is changed; this parameter (Pr 13.11) is
changed; or the position error reset (Pr 13.16) is set to one.) Therefore when this parameter is one the position controller operates on the absolute
position from the reference and feedback. If the feedback device is not absolute then the absolute position is the change of position since the drive
was powered-up.

When this parameter is zero or the position control mode is not 1 or 2 the error integrator is loaded with zero when the position controller is disabled
therefore the position controller operates on the relative position changes of the reference and feedback from the point when the position controller is
re-enabled.

It should be noted that the value of this parameter does not affect the operation of the marker reset for any position source. If the marker position reset
disable (Pr 3.31 for the drive encoder, or similar for Solutions Modules) is zero, the position controller takes the position source including the effect of
the marker. When a marker event occurs the position and fine position are reset to zero, but the turns are not affected. If the marker position reset
disable is one then the marker events have no effect on the position source used by the position controller.

13.12 Position controller speed clamp

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 250
Default Open-loop, Closed-loop vector, Servo 150

Update rate Background read

This parameter limits the velocity correction applied by the position controller. In closed-loop modes this value is also used as the reference during
orientation.

13.13 Orientation position reference

Drive modes Closed-loop vector, Servo

. Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0 to 65,535
Default Closed-loop vector, Servo 0

Update rate Background read

4 Orientation acceptance window

Drive modes Closed-loop vector, Servo

Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0 to 4,096
Default Closed-loop vector, Servo 256
Update rate Background read
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13.15 Orientation position complete

Drive modes Closed-loop vector, Servo

. Bit [SP| FI |[DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Update rate 4ms write

Pr 13.13 defines the position as a 1/28 of a revolution for orientation. Pr 13.14 defines the position acceptance window either side of the position

reference for orientation in 1/2'6 of a revolution. When the position is within the window defined by Pr 13.14, Pr 13.15 indicates orientation is
complete.

Position error reset

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC [NV | PT |US |RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

The position error integrator is preset to the absolute error (Pr 13.10 is 1 or 2, and Pr 13.11 is one) otherwise it is set to zero when this parameter is
set to one.

The position controller is disabled and the error integrator is also reset under the following conditions:

If the drive is disabled (i.e. inhibited, ready or tripped)

If the position controller mode (Pr 13.10) is changed. The position controller is disabled transiently to reset the error integrator.
The absolute mode (Pr 13.11) is changed. The position controller is disabled transiently to reset the error integrator.

One of the position sources is invalid.

The position feedback initialised (Pr 3.48) is zero.

o=

13.17 Relative jog reference

Drive modes Open-loop, Closed-loop vector, Servo

Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0.0 to 4,000.0rpm
Default Open-loop, Closed-loop vector, Servo 0.0

Update rate Background read

13.18 Relative jog enable

Drive modes Open-loop, Closed-loop vector, Servo

Bit | SP| FI |DE|Txt [VM|DP | ND |RA|NC|NV |PT |US|RW|BU|PS
Coding

1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

9 Relative jog reverse

Drive modes Open-loop, Closed-loop vector, Servo

Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding

1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Update rate Background read

Relative jog can be used to move the feedback position relative to the reference position at a speed defined by Pr 13.17.
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13.20 Local reference turns
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 65,535
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read
13.21 Local reference position
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |DE|Txt|VM | DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 65,535
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read
m Local reference fine position
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 65,535
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read
Local reference disable
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Update rate

4ms read

The local reference can be used to control the position of the motor shatft. If the local reference disable parameter is one the previously written value
is used. This allows all three parts of the local reference position to be changed without data skew problems. The local reference position is sampled
within 250ps of the level 2 task beginning that initiates the level 4 (4ms) task that operates the position controller. Therefore the reference may be

written synchronously from an application category module provided it is not written within 250us of a level 2 task RMINT transition that will initiate a

level 4 task.

13.24 Ignore local reference turns

Drive modes Open-loop, Closed-loop vector, Servo

Bit | SP| FI |DE | Txt|VM|DP | ND [ RA|NC|NV|PT|US|RW
1 1 1

BU | PS

Coding

Default Open-loop, Closed-loop vector, Servo 0

Update rate 4ms read

The local reference consists of a turns, a position and a fine position value. When Pr 13.24 is zero the reference is a 48bit position made from these
three values.

If Pr 13.24 is set to one the local reference is a 32bit position made from the position and fine position values. The position delta, used as the input to
the position controller, is calculated correctly even when the turns are ignored as the 32bit position is treated as a roll-over/roll-under counter. This
feature can be used, for example, with the local reference when only the position (and not the turns or fine position) is available. This feature is not
available when absolute mode is selected (Pr 13.11 = 1).
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5.15 Menu 14: User PID controller

This menu contains a PID controller which has programmable reference and feedback inputs, programmable enable bit, reference slew rate limiting,
variable clamp levels and programmable destination. The sample rate of the PID controller is 4ms.

Figure 5-25 Menu 14 logic digram
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PID output

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP |FI |DE |Txt |[VM |[DP |ND |[RA |[NC |NV [PT |US |RW |BU |PS
Coding
2 1 1 1
Range Open-loop, Closed-loop vector, Servo, £100.00 %
Regen
Update rate 4ms write

Subject to the limits the PID controller output is given by

output = error x [P + I/s + Ds/(0.064s + 1)]
Where:

error = reference - feedback

P = proportional gain = Pr 14.10

| = integral gain = Pr 14.11

D = differential gain = Pr 14.12
Therefore with an error of 100% and P = 1.000 the output produced by the proportional term is 100%. With an error of 100% and | = 1.000 the output
produced by the integral term will increase linearly by 100% every second. With an error that is increasing by 100% per second and D = 1.000 the
output produced by the D term will be 100%.

PID main reference source

PID reference source

PID feedback source

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt [VM |DP | ND |RA|NC |NV |PT |US|RW|BU |PS
Coding
2 1 1 1 1

Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51

Regen
Default Open-loop, Closed-loop vector, Servo, Pr0.00

Regen
Update rate Read on reset

PID reference source invert

PID feedback source invert

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI [DE | Txt|VM | DP |[ND|RA|NC [NV |PT |US|RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms read
14.07 PID reference slew rate limit

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt [VM |DP | ND |RA|NC |NV |PT |US|RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.0103,200.0 s
Regen
Default Open-loop, Closed-loop vector, Servo, 0.0
Regen

Update rate Background read

This parameter defines the time taken for the reference input to ramp from 0 to 100.0% following a 0 to 100% step change in input.
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14.08 PID enable
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms read
PID optional enable source
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt|VM | DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Read on reset

To enable the PID controller the drive must be healthy (Pr 10.01 = 1) and the PID enable (Pr 14.08) must be one. If the option enable source (Pr

14.09) is 00.00 or routed to a non-existent parameter the PID controller is still enabled provided Pr10.01 = 1 and Pr 14.08 = 1. If the optional enable
source (Pr 14.09) is routed to an existing parameter the source parameter must be one before the PID controller can be enabled. If the PID controller
is disabled the output is zero and the integrator is set to zero.

PID P gain
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen
Update rate Background read
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 0.500
Regen
Update rate Background read
PID D gain
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 0.000
Regen
Update rate Background read
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14.13 PID upper limit
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |[DP | ND |RA|NC [NV | PT |US |RW|BU | PS
Coding
2 1 1 1

Range Open-loop, Closed-loop vector, Servo, 0.00 to 100.00 %

Regen
Default Open-loop, Closed-loop vector, Servo, 100.00

Regen
Update rate Background read

PID lower limit
Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
2 1 1

Range Open-loop, Closed-loop vector, Servo, +100.00 %

Regen
Default Open-loop, Closed-loop vector, Servo, -100.00

Regen
Update rate Background read

If Pr 14.18 = 0, the upper limit (Pr 14.13) defines the maximum positive output for the PID controller and the lower limit (Pr 14.14) defines the
minimum positive or maximum negative output. If Pr 14.18 = 1, the upper limit defines the maximum positive or negative magnitude for the PID
controller output. When any of the limits are active the integrator is held.

PID scaling
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt [VM |DP | ND |RA|NC |NV |PT |US|RW|BU |PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen
Update rate 4ms read
PID destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Read on reset
The value written to the destination parameter is (PID controller output x scaling) + PID main reference.
14.17 PID hold integrator
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |[DP | ND |RA|NC [NV | PT |US |RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms read

When this parameter is set to 0 the integrator operates normally. Setting this parameter to 1 will cause the integrator value to be held. Setting this

parameter does not prevent the integrator from being reset to zero if the PID controller is disabled.
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PID symmetrical limit enable
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt|VM | DP | ND |RA|NC | NV | PT |US |RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Background read
See Pr 14.13 and Pr 14.14.
PID main reference
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV|PT |US |RW|BU|PS
2 1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.00 %
Regen
Update rate 4ms write
PID reference
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC | NV | PT |US |RW|BU|PS
2 1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.00 %
Regen
Update rate 4ms write
PID feedback
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
2 1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.00 %
Regen
Update rate 4ms write
PID error
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US|RW|BU |PS
2 1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.00 %
Regen
Update rate 4ms write
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Menus 15, 16 and 17: Solutions Module slots

Pr x.00 and Pr x.01 are always present in menus 15, 16 and 17. Pr x.01 indicates which type of module is present (0 = no module fitted). When a
module is fitted the drive provides the relevant menu (menu 15 for slot 1, 16 for slot 2 and 17 for slot 3) depending on the Solutions Module fitted. The
possible categories are shown below.

Category

Modules

Feedback

SM-Universal Encoder Plus

SM-Encoder Plus

SM-Resolver

Fieldbus

SM-PROFIBUS-DP

SM-DeviceNet

SM-INTERBUS

SM-CAN

SM-CANopen

SM-SERCOS

SM-Ethernet

Automation

SM-1/O Plus

SM-EZMotion

SM-Applications

SM-Applications Lite

Most modules include a processor and parameters are updated by the processor in the option module. However, dumb modules do not contain a
processor and all parameters are updated by the drive processor.

Dumb option module parameters are read/written by the drive background task or at the combined update time for time critical parameters. The
combined update time depends on the number and type of dumb option modules fitted to the drive. For each option module the update rate of these
parameters is specified as 4ms, 8ms, etc. The combined update time is the total of the update times for all dumb option modules fitted.

For example, if a module with 4ms update time and a module with 8ms are fitted to the drive, then the combined update time for the time critical
parameters of each module is 12ms.

In the parameter tables the update time added by the type of module is given, for example 4ms for the SM-Encoder Plus or 8ms for the SM-1/O Plus.
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5.16.1 SM-Universal Encoder Plus

Solutions Module error status values
The Solutions Module checks for various errors as shown below.

Error code Encoders Reason for error
0 All No fault detected
1 All Power supply short circuit
Ab, Fd, Fr, Ab.Servo, Fd.Servo,
2 Fr.Servo, SC, SC.Hiper, +#Wire-break detect
SC.EnDat, SC.SSI
s | Asena Fasevo Fisano | PISR SOS e e G-
SC.Hiper, SC.EnDat, SC.SSI |0 P y
+*Sine/cosine phase error.
SC.Hiper, SC.EnDat, EnDat . .
4 Ssl. SC.Ssl +Commis failure (time-out)
5 SC.Hiper, SC.EnDat, EnDat Checksum or CRC error
SC.Hiper, SC.EnDat, EnDat The encoder has indicated an e.r.ror. .
6 Data was not at one before position was transmitted.
SSI, SC.SSI )
Power supply bit error.
SC, SC.Hiper, SC.EnDat, L .
7 EnDat, SSI. SC.SSI Initialisation failed
8 SC.Hiper, SC.EnDat, EnDat Auto configuration failed
9 All Thermistor trip
10 All Thermistor short circuit
74 All The Solutions Module has overheated

* Phase errors are detected when the error is greater than 10° electrical over ten consecutive one second samples.

+ These trips can be enabled/disabled by Pr x.17.

Menus 15 to 17
SM-Uni Enc PI

# If the terminations are not enabled on the A, B or Z inputs the wire break system will not operate. (Note that as default the Z input terminations are
disabled to disable wire break detection on this input.)

Encoder initialisation will occur when trips 1 to 8 are reset. This causes an encoder with comms to be re-initialised and auto-configuration to be
performed if selected. Ab.Servo, Fd.Servo and Fr.Servo encoders will use the UVW commutations signals for the first 120° electrical when the motor

is restarted.

It is important that a break in the connections between the drive and the position feedback device can be detected. This feature is provided either
directly or indirectly as listed below.

Device Detection method Error
produced
Ab, Fd, Fr, Ab.Servo, Fd.Servo, | Hardware detectors on the A(F), B(D,R) and Z signal detect a wire 2
Fr.Servo break.
The differential levels of the sine and cosine waveforms are available to
SC. SC.HIiPEr the drive. The drive detects wire break if SineZ+Cosine? is less than the
S'C Er;Data ' value produced by two valid waveforms with a differential peak to peak 2
' magnitude of 0.25V (1/4 of the nominal level). This detects wire break in
the sine and cosine connections.
SC.HIiPEr, SC.EnDat, EnDat Wire preak in the comms link is detecteq by a CRC or time-out error. 4.5
Data line (Z) checked. Comms transfer time too long.
SC.HiPEr, SC.EnDat, EnDat | The encoder has failed to initialise. 7
Auto parameter configuration on power-up has been requested Pr
SC.HiPEr, SC.EnDat, EnDat | x.17>1 but the encoder type has not been recognised. The user must 8
supply Pr x.09 and Pr x.11 and possibly Pr x.10.
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Figure 5-26 SM-Universal Encoder Plus logic diagram

Reference / feedback encoder input
Non marker position information
Encoder setup X N
= Position Revolution F||_':_e
5. /2. |8 <5 feedback counter  Position ~ position
; deteoton 58582823 initialised
Solutions Parameter EZESZE8as =
Module x.17 SelEsesg~
23 %e®En
15-way = [0 | [5@
D-type x.09 Encoder turn bits v ox]vx]vx
X. Equivalent lines per rev v vX|vX
SK1 x.11_Single turn comms resolution vX | vX]|vX Marker position information
X. Encoder supply voltage v iviv]v -
x.14 Encoder comms baud rate v v Revolution Flh_e
x.15 _Encoder type v v]iv]v counter  Position  position
x.18 Encoder auto-configuaration vivilv
x.16 x.44 Disable encoder position check # # o] _E'L
- x.45 Position feedback initialised X X| X | X —» e p—
Ter_mlnatlon x.46 _Lines per revolution divider # # # 1
disable
A 4 Key:
v - Information required from user A
X - Parameter set be drive at default
or through auto configuration @
# - Configuration dependant Marker Encoder type Marker
flag | x.08 Prx.15 =0 to 12 position
disable
L > Marker -
i g input i
Solutions
Module
15-way Encoder
D-type SK1
Term Ab Fd Fr Ab.SErVO| Fd.SErVO|Fr.SErVO | SC |SC.HIPEr|EndAt | SC.EndAt| SSI |SC.SSI|SC.UVW
) (1) @ @3) @) (5) 6) ) ®) © o] an | (12
SKA1 1 A F F A F F Cos Cos Cos
2 A\ F\ F\ A\ F\ F\ Cosref Cosref Cosref
3 B D R B D R Sin Sin Sin
4 B\ D\ R\ B\ D\ R\ Sinref Sinref Sinref
5 z Encoder input - Data (input/output) z
6 2\ Encoder input - Data\ (input/output) 2\
— 7 | Aout, Fout, Data SSI (output) u Simulated encoder: Aout, Fout, Data SSI (output) u
—— 8 |Aout\, Fout\, Data\ SSI (output) U\ Simulated encoder: Aout\, Fout\, Data\ SSI (output) w K8 ]
——— 9 | Bout, Dout,Clock\ SSI (input) \Y% Simulated encoder: Bout, Dout,Clock\ SSI (input) v o]
10 | Bout\, Dout\, Clock SSI (input) W\ Simulated encoder: Bout\, Dout\, Clock SSI (input) W\
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13 +V
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15 th
@ Hard wired connections inside the module
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Freeze RS485 | Freeze +24V
block ianut irﬁput Ab output | Fd output | SSI output ‘ Marker output
H2 1 Freeze | 1>
| @ 2 0V common
| [@ —H 3 A F Data
— A F! D
PL2 H2 4 \ \ até\
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| @ 6 B\ D\ |Clock (input)
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| @) 9 Freeze\ 2\ o]
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Speed feedback
selector
Speed feedback
selector
Motor map 2 Feedback
reference
destinati
Maximum Feedback Feedback
Feedback Speed feedback reference reference
. filter reference (rpm) scaling
x19 @

é Lock position
feedback
Revolution Fil_w_e
counter  Position  position

Positional information

et

Ab, Fd, SSI.Gray, SSI.Bin, Ab.L, Fd.L

Marker output
24V Freeze input
RS485 Freeze input
24V | RS485 Freeze inputs [}

Simulated encoder

Simulated
encoder
output mode SSI output
H SS| output
i comms
H resolution
H Simulated
encoder
resolution
Ab, Fd
only

Freeze
input
selection

Pass freeze

to drive and

other slots

Simulation
encoder
source

Numerator

;a

é

[x2s ]

Denominator

Freeze input

SM-Applications
SM-Encoder Plus
Main drive

Freeze
flag

x.35 Freeze revolution counter

Freeze

x.39 x.36 Freeze position

x.37 Freeze fine position
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Option ID code
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE | Txt |VM |DP |ND | RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 0 to 499
Update rate Write on power-up

When no Solutions Module is fitted in the relevant slot this parameter is zero. When a module is fitted this parameter displays the identification code

of the module as shown below.

Dumb
Code Module Category module
0 No module fitted
101 SM-Resolver Position feedback v
102 SM-Universal Encoder Plus Position feedback
104 SM-Encoder Plus Position feedback v
201 SM-I/O Plus I/0 expansion module v

301 SM-Applications

Applications module

302 SM-Applications Lite

Applications module

303 SM-EZMotion

401 reserved Fieldbus
402 reserved Fieldbus
403 SM-PROFIBUS-DP Fieldbus
404 SM-INTERBUS Fieldbus
405 reserved Fieldbus
406 SM-CAN Fieldbus
407 SM-DeviceNet Fieldbus
408 SM-CANopen Fieldbus

501 SM-SLM

Position feedback

When parameters are saved by the user in the drive EEPROM the option code of the currently fitted module is saved in EEPROM. If the drive is

subsequently powered-up with a different module fitted, or no module fitted where a module was previously fitted, the drive gives a Slot.dF trip. The
menu for the relevant slot appears for the new module category with the default parameter values for the new category. The new parameters values
are not stored in EEPROM until the user performs a parameter save.

Option software version

Drive modes Open-loop, Closed-loop vector, Servo, Regen

] Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 00.00 to 99.99
Update rate Write on power-up
Speed
Drive modes Open-loop, Closed-loop vector, Servo, Regen
i Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, +40,000.0 rpm
Regen
Update rate 4ms write

Provided the set-up parameters for the position feedback are correct this parameter shows the speed in rpm.
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Revolution counter

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1 1 1

Range Open-loop, Closed-loop vector, Servo, 0 to 65,535 revolutions

Regen
Update rate 4ms write

Position

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1 1
Open-loop, Closed-loop vector, Servo, .
Range R 0oP P 0 to 65,535 (1/2'Bths of a revolution)
gen
Update rate 4ms write

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1 1 1
Open-loop, Closed-loop vector, Servo, 32 .
Range Re 0 to 65535 (1/2°“ths of a revolution)
gen
Update rate 4ms write

These parameters effectively give the position with a resolution of 1/2%2ths of a revolution as a 48 bit number as shown below.
47 32 3 16 15 0
Revolutions Position Fine position

Provided the set-up parameters are correct, the position is always converted to units of 1/232ths of a revolution, but some parts of the value may not
be relevant depending on the resolution of the feedback device. For example a 1024 line digital encoder produces 4096 counts per revolution, and so
the position is represented by the bits in the shaded area only.

47 32 31 20 19 16 15 0

Revolutions Position | Fine position

When the feedback device rotates by more than one revolution, the revolutions in Pr x.04 increment or decrement in the form of a sixteen bit roll-over
counter. If an absolute position feedback is used the position is initialised at power-up with the absolute position. If a multi-turn absolute encoder is
used the revolution counter is also initialised with the absolute revolutions at power-up.

x.07 Marker position reset disable

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit |[SP| FI |DE|Txt|VM |DP |[ND |RA|NC|NV|PT |US|RW|BU|PS
1 1 1

Open-loop, Closed-loop vector, Servo,
Regen

Coding

Default

Update rate Background read

Marker flag

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|{VM |DP [ND |RA|NC |NV |PT |US|RW|BU/|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate 4ms write

An incremental digital encoder may have a marker channel and when this channel becomes active (rising edge in the forward direction and falling
edge in reverse) it may be used to reset the encoder position and set the marker flag (Pr x.07 = 0), or just to set the marker flag (Pr x.07 = 1). When
the position is reset by the marker, Pr x.05 and Pr x.06 are reset to zero.
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The marker flag is set each time the marker input becomes active, but it is not reset by the drive, and so this must be done by the user. The marker
function only operates when Ab, Fd, Fr, Ab.Servo, Fd.Servo, Fr.Servo type encoders are selected with Pr x.15.

Encoder turns

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit |[SP| FI |DE|Txt |VM |DP |[ND | RA|[NC|NV|PT|US |RW|BU]|PS
Coding ] ] ]
Open-loop, Closed-loop vector, Servo,
Range Rzgen P PV 2 0<x<16
Open-loop, Closed-loop vector, Servo,
Default Rggen P P 216 (65,536)

Update rate Background read

When an encoder without comms is used it is sometimes desirable to mask off the most significant bits of the revolution counter. Normally this would
be required with an absolute multi-turn encoder where the number of turns measured is less than 65,536. If Pr x.09 is zero the revolution counter (Pr
x.04) is held at zero. If Pr x.09 has any other value it defines the maximum number of the revolution counter before it is reset to zero. For example, if
Pr x.09 = 5, then Pr x.04 counts up to 31 before being reset.

When an encoder with comms is used, Pr x.09 must contain the number of bits in the comms message used to give the multi-turn information. For a
single turn comms encoder, Pr x.09 must be set to zero. It is possible for the drive to set up this parameter automatically from information obtained
from the encoder via HIPERFACE or EnDat interfaces (see Pr x.18 on page 234).

Equivalent lines per revolution

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU | PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 t0 50,000
Regen
Default Open-loop, Closed-loop vector, Servo, 4,096
Regen

Update rate Background read

When Ab, Fd, Fr, Ab.Servo, Fd.Servo, Fr.Servo or SINCOS signals are used the equivalent number of encoder lines per revolution must be set-up
correctly in Pr x.10 to give the correct speed and position feedback. This is particularly important if the encoder is selected for speed feedback with Pr
3.26. The equivalent number of encoder lines per revolution (ELPR) is defined as follows:

Position feedback device ELPR
Ab, Ab.Servo number of lines per revolution
Fd, Fr, Fd.Servo, Fr.Servo number of lines per revolution / 2
SC.Hiper, SC.EnDat, SC number of sine waves per revolution

For Ab, Fd, Fr, Ab.Servo, Fd.Servo and Fr.Servo encoders the incremental (A/B) signal frequency should not exceed 500kHz.

For SC.Hiper, SC.EnDat, SC and SC.SSI encoders the sine wave signal frequency can be up to 166kHz, but the resolution is reduced at higher
frequencies. The table below shows the number of bits of interpolated information at different frequencies and with different voltage levels at the drive
encoder port. The total resolution in bits per revolution is the ELPR plus the number of bits of interpolated information.

Volt/Freq 1,000 5,000 50,000 100,000 150,000
1.2 1 1 1 10 10
1.0 1 1 10 10 9
0.8 10 10 10 10 9
0.6 10 10 10 9 9
0.4 9 9 9 9 8

Where encoder comms alone is used as position feedback, the equivalent lines per revolution (Pr x.10) is not used in setting up the encoder interface.
It is possible for the drive to set up this parameter automatically from information obtained from the encoder via HIPERFACE or EnDat interfaces (see
Pr x.18 on page 234).
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“ Encoder single turn comms resolution

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 32 bits
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

Where encoder comms is used for initial setting of absolute position (SC.Hiper or SC.EnDat), the comms resolution in bits must be set correctly, either
by the user or the drive (see Pr x.17 on page 234), in Pr x.11. The comms resolution may be higher than the resolution of the sine waves per
revolution.

Where encoder comms alone is used the encoder single turn comms resolution (Pr x.11) and the encoder turns bits (Pr x.09) must be set correctly.
Although Pr x.11 can be set to any value from 0 to 32, if the value is less than 1, the resolution is 1 bit. Some SSI encoders include a power supply
monitor alarm using the least significant bit of the position. It is possible for the drive to monitor this bit and produce an EnC&6 trip if the power supply
is too low (see Pr x.17 on page 234). If the encoder gives this information the comms resolution should be set up to include this bit whether or not it is
being monitored by the drive.

It is possible for the drive to set up this parameter automatically from information obtained from the encoder via HIPERFACE or EnDat interfaces (see
Pr x.18 on page 234).

Motor thermistor check enable

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC |NV |PT |US|RW|BU|PS
1 1 1

Open-loop, Closed-loop vector, Servo,
Regen

Coding

Default

Update rate Background read

This bit should be set if the Solutions Module is connected to a motor thermistor and the user wants the temperature to be checked. The Solutions
Module will trip for over temperature and thermistor short circuit.

x.13 Encoder supply voltage

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 2
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

The encoder supply voltage present on the SM-Universal Encoder Plus is defined by this parameter as 0 (5V), 1 (8V) or 2 (15V)

“ Encoder comms baud rate

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit |[SP| FI |DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US |RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 7
Regen
Default Open-loop, Closed-loop vector, Servo, 2
Regen

Update rate Background read

This parameter defines the baud rate for the encoder comms when using SSI or EnDat encoders. However, a fixed baud rate of 9,600 baud is used
with HIPERFACE encoders and this parameter has no effect.
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Parameter value Parameter string Baud rate

0 100 100k
1 200 200k
2 300 300k
3 400 400k
4 500 500k
5 1,000 ™M

6 1,500 1.5M
7 2,000 M

Any baud rate can be used when encoder comms is used with a SINCOS encoder to obtain the absolute position during initialisation. When encoder
comms is used alone the time taken to obtain the comms position must be 160us or less.

There is a delay associated with obtaining the position from an encoder using comms alone to transmit the position. The length of this delay affects
the sample rate and timing of the position used by the drive for control. If the position within one turn can be obtained in 30us and the whole comms
message including CRC (if appropriate) can be obtained in 60ps then fast sampling is used, otherwise slow sampling is used as shown below. In
each case the encoder position is sampled by the encoder at the start of the comms message.

Start of comms messages and encoder position sampling point
v
\j v \j
Fast r zous>r
Sampling
v
Slow < 200} >
Sampling
< 250 >
Datum Datpm
Point Point

In the example the current/torque sampling rate is 4kHz, but this will change if a different switching frequency is selected. If fast sampling is used the
control position used to define the drive reference frame is obtained every current/torque control sample. If slow sampling is used the control position
is obtained 200us before the datum. When fast sampling is used the delay introduced into the control system by the encoder is less, and so a higher
control system bandwidth will be possible. So that the position values from the encoder can be used in a position control system, compensation is
provided for the delay in obtaining the position so that it appears to have been sampled at the datum. This compensation is based on the delay (i.e.
20ps or 200ps) and the change of position over the previous sample (between the last two datum points).

EnDat comms

The following equations are used by the Solutions Module to determine the time taken to obtain the position information from an EnDat encoder.
These are based on t., < 5ps, where t., is the time from the first clock edge of the position command message from the drive to the first clock edge

when the encoder responds as defined in the EnDat specification. This limit of 5pus may exclude a small number of EnDat encoders from being used
by the drive as a comms only feedback device. It is also assumed that tp < 1.25us where tp is the data delay from the encoder as defined by the

EnDat specification for 105m of cable. This value would be significantly less for shorter cable distances. It should be noted that all values are rounded
up to the nearest microsecond.

Command message time = t;omang = 10T or t;5 whichever is the longest

Where: T = 1/Baud Rate, t;, = 5us
Time for single turn position = t.gmand + to + (2 + Single turn resolution) x T

=teommand ¥ b + (2 +Prx.11)x T

Where: tp = 1.25us

Time for whole message including CRC = Time for single turn position + (Number of turns bits + 5) x T
= Time for single turn position + (Prx.09 + 5) x T
For example an encoder with 12 turns bits, 13 bit single turn resolution and a baud rate of 2M would give the following times:

Time for single turn position = 14ps (13.75us rounded up)
Time for the whole message including CRC = 23us (22.25us rounded up)

SSl comms
The whole position must be obtained from an SSI encoder before it can be used by the Solutions Module, therefore the time for the single turn
position and the time for the whole message are the same. It is also assumed that tp < 1.25us where tp is the data delay from the encoder for 105m

of cable. This value would be significantly less for shorter cable distances. It should be noted that all values are rounded up to the nearest
microsecond.

Time to obtain the position = (Number of turns bits + Single turn resolution + 1) x T) + tp
=((Prx.09+Prx11+1)xT)+1p
For example an encoder with 12 turns bits, 13 bit single turn resolution and a baud rate of 1M would give the following time:
Time to obtain the position data = 28us (27.25us rounded up)
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Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 11
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

The following encoders can be connected to the SM-Universal Encoder Plus.

0, Ab: Quadrature incremental encoder, with or without marker pulse

1, Fd: Incremental encoder with frequency and direction outputs, with or without marker pulse
2, Fr: Incremental encoder with forward and reverse outputs, with or without marker pulse

3, Ab.Servo: Quadrature incremental encoder with commutation outputs, with or without marker pulse
4, Fd.Servo: Incremental encoder with frequency, direction and commutation outputs, with or without marker pulse

5, Fr.Servo: Incremental encoder with forward, reverse and commutation outputs, with or without marker pulse
U, V, W commutation signals are required with an incremental type encoder when used with a servo motor.

The UVW commutation signals are used to define the motor position during the first 120° electrical rotation after the drive is powered-up or the
encoder is initialised.

6, SC: SinCos encoder with no serial communications
This type of encoder gives incremental position and can only be used for control in Closed-loop vector mode.

7, SC.Hiper: Absolute SinCos encoder using Stegmann 485 comms protocol (HIPERFACE).

This type of encoder gives absolute position and can be used for motor control in closed-loop vector or servo modes. The Solutions Module can
check the position from the sine and cosine waveforms against the internal encoder position using serial communications and if an error occurs the
Solutions Module trips the drive. Additional communications with the encoder is possible.

8, EnDAt: Absolute EnDat only encoder
This type of encoder gives absolute position and can be used for motor control in closed-loop vector or servo modes. Additional communications with
the encoder is not possible.

9, SC.Endat:Absolute SinCos encoder using EnDat comms protocol

This type of encoder gives absolute position and can be used for motor control in closed-loop vector or servo modes. The Solutions Module can
check the position from the sine and cosine waveforms against the internal encoder position using serial communications and if an error occurs the
drive trips. Additional communications with the encoder is possible.

10, SSI: Absolute SSI only encoder

This type of encoder gives absolute position and can be used for motor control in closed-loop vector or servo modes. Additional communications with
the encoder is not possible. SSI encoders use either gray code or binary format which can be selected with Pr x.18. Most SSI encoders use 13 bit
single turn position information, and so Pr x.11 should normally be set to 13. If the single turn resolution of the encoder is lower then the least
significant bits of the data are always zero. Some SSI encoders use the least significant bit to show the status of the encoder power supply. In this
case the single turn position resolution should be set to include this bit, and the Solutions Module can be set up to monitor it via Pr x.17. Some SSI
encoders use a right shifted format where the unused single turn position bits are removed instead of being set to zero. For these encoders the single
turn position resolution should be set to the number of bits used for the single turn position.

11, SC.SSI SinCos encoder using SSI comms protocol
This type of encoder gives absolute position and can be used for motor control in Closed-loop vector or Servo modes. The drive can check the
position from the sine and cosine waveforms against the internal encoder position using serial communications and if an error occurs the drive trips.

The following should be noted:
It should be noted that all SINCOS encoders and encoders using communications must be initialised before their position data can be used. The
encoder is automatically initialised at power-up or when the initialisation parameter (Pr 3.47) is set to 1.

In addition to using all the above encoders types as position feedback from a motor, they may be used as a position reference for the drive position
controller or a position controller application in an option module etc. When a comms only encoder interface is used, it is possible to instantly change
the position by a large number of turns. This can cause a position error in the drive if the change over a 250us period appears to produce a speed of
greater than 40,000rpm. Therefore if the EnDat or SSl interface is used to provide a reference the change over each 250us sample must not exceed
0.16 turns. If the position is incorrect because the change is too large this can be corrected by re-initialising the encoder interface (see Pr 3.47 on
page 70).

If an SSI encoder is used, but is not powered from the drive, and the encoder is powered up after the drive it is possible that the first change of
position detected could be big enough to cause the problem described above. This can be avoided if the encoder interface is initialised via Pr 3.47
after the encoder has powered up. If the encoder includes a bit that indicates the status of the power supply the power supply monitor should be
enabled (see Pr 3.40 on page 67). This will ensure that the drive remains tripped until the encoder is powered up and the action of resetting the trip
will reinitialise the encoder interface.
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Encoder termination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Coding Bit |[SP| FI |DE | Txt |VM |DP |ND | RA[NC | NV | PT |US |[RW|BU | PS
1 1 1
Default Open-loop, Closed-loop vector, Servo, 1
Regen
Update rate Background read
The terminations may be enabled/disabled by this parameter as follows:
Encoder input Pr x.16=0 Pr x.16=1 Pr x.16=2
A-A\ Disabled Enabled Enabled
B-B\ Disabled Enabled Enabled
Z-2\ Disabled Disabled Enabled
U-U\ V-V\ W-W\ Enabled Enabled Enabled

A-A\ and B-B\ terminations cannot be disabled when encoders with SinCos waveforms are selected.

Z-Z\ terminations cannot be disabled except when Ab, Fd, Fr, Ab.Servo, Fd.Servo, Fr.Servo encoders are selected.

x.17 Error detection level
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo Oto7
Default Open-loop, Closed-loop vector, Servo 0
Update rate Background read
Trips can be enabled/disabled using Pr x.17 as follows:
Bit Function
0 Wire break detect
1 Phase error detect
2 SSI power supply bit monitor
The binary sum defines the level of error detection as below:
Bit 2 Bit 1 Bit 0 Error detection level Value in Pr x.17
0 0 0 Error detection disabled 0
0 0 1 Wire break detect 1
0 1 0 Phase error detect 2
0 1 1 Wire break + phase error detect 3
1 0 0 SSI power supply bit monitor 4
1 0 1 Wire break + SSI power supply bit monitor 5
1 1 0 Phase error detect + SSI power supply bit monitor 6
1 1 1 Wire break detect + phase error detect + SSI power supply bit monitor 7
Auto configuration enable / SSI binary format select
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1 1
Default Open-loop. Closed-loop vector, Servo 0

Update rate

Background read

SC.Hiper, SC.EnDat, EnDat
When a SC.Hiper, SC.EnDat or EnDat encoder is being used, the Solutions Module will interrogate the encoder on power-up. If Pr x.18 is set and the
encoder type is recognised based on the information provided by the encoder, the Solutions Module will set the encoder turns (Pr x.09), the
equivalent lines per revolution (Pr x.10) and the encoder comms resolution (Pr x.11) for the encoder. If the encoder is recognised these parameters
will all become read only. If the encoder is not recognised, the Solutions Module initiates an SLx.Er trip (Pr x.50 = 7) to prompt the user to enter the
information. The Solutions Module should be able to auto-configure with any EnDat encoder where the number of turns and lines per revolution are a
power of 2, and the following HIPERFACE encoders: SCS 60/70, SCM 60/70, SRS 50/60, SRM 50/60, SHS 170, LINCODER, SCS-KIT 101, SKS36,

SKM36.
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SSI encoders normally use gray code data format. However, some encoders use binary format which may be selected by setting this parameter to

one.

Feedback filter

Drive modes

Closed-loop vector, Servo

. Bit |SP| FI |DE | Txt|VM |DP |[ND | RA|NC | NV |PT |US |RW|BU|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0to5(0to 16 ms)
Default Closed-loop vector, Servo 0

Update rate

Background read

0=0ms, 1=1ms,

2=2ms, 3=4ms, 4 =8ms, 5=16ms

A sliding window filter may be applied to the feedback. This is particularly useful in applications where the feedback is used to give speed feedback
for the speed controller and where the load includes a high inertia, and so the speed controller gains are very high. Under these conditions, without a
filter on the feedback, it is possible for the speed loop output to change constantly from one current limit to the other and lock the integral term of the

speed controller.

Maximum feedback reference

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

Regen

. Bit | SP| FI |DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US |RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.0 to 40,000.0 rpm
Regen
Default Open-loop, Closed-loop vector, Servo, 1,500
Regen
Update rate Background read
“ Feedback reference
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.0 %
Regen
Update rate 4ms write
Feedback reference scaling
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000

Update rate

Background read
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x.23 Feedback reference destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE | Txt |VM |DP |ND |RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 2 1 1 1 1

Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51

Regen
Default Open-loop, Closed-loop vector, Servo, Pr0.00

Regen
Update rate Read on reset

The position feedback can be used as a reference for any unprotected parameter. The percentage of the maximum position feedback reference
(Pr x.20) is calculated and displayed via the feedback reference (Pr x.21). The value written to the destination parameter is a percentage of the full-

scale value of the destination defined by Pr x.23.

To enable a faster update rate, if the destination for the feedback is the hard speed reference (Pr 3.22), a shortcut facility is provided in the drive. In
order to invoke this facility, the maximum feedback reference (Pr x.20) must be set to the maximum currently used for the hard speed reference.

Encoder simulation source

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT|US|RW|BU]|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Read on reset
Encoder simulation ratio numerator
Drive modes Open-loop, Closed-loop vector, Servo, Regen
] Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV |PT |US|RW|BU]|PS
Coding
4 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.0000 to 3.0000
Regen
Default Open-loop, Closed-loop vector, Servo, 0.2500
Regen
Update rate Background read
Encoder simulation ratio denominator
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding
4 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.0001 to 3.0000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.0000
Regen
Update rate Background read
Encoder simulation resolution select
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM | DP [ND | RA|NC | NV |PT |US|RW|BU]|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Background read
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“ Encoder simulation mode

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to3
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

This parameter defines the output mode for encoder simulation as follows.

Pr x.28 String Mode
0 AB Quadrature
1 Fd Frequency and direction
2 SSI.Gray SSI output in Gray code
3 SSl.bin SSI output in binary code

AB or FD modes

An encoder simulation output can be generated from any parameter as a source as defined by Pr x.24 (00.00 disables encoder simulation). Although
any parameter can be used, the source parameter is assumed to be a 16 bit position value in the form of a roll-over counter. Therefore only
parameters with a range of -32,768 to 32,767 or 0 to 65,535 are normally used. The marker is simulated when the source rolls over or under.

When the Solutions Module is connected to a high precision encoder (i.e. SinCos or Comms only) and the source has been selected as the internal
position (Pr x.05), the resolution can be increased to a 24 bit position value by setting Pr x.27 to a one.

Software simulation: high resolution encoder

This situation occurs when the source parameter is the position parameter of the same module (Pr x.05), the source device is a high precision
encoder (i.e. Comms only), the output is AB or FD and Pr x.27 is set.

The position and fine position parameters are read every 250us and the output generated during the next period under software control. This gives
encoder simulation of the encoder with higher resolution (used as a 24 bit counter). The output position is defined as follows.

Output position = Counted input position x (Pr x.25) / (Pr x.26)

For example: in order to simulate one to one with a 13 bit (8192 count) Resolution Comms only encoder. (The current position is taken in 16,777,216
of a revolution (24 bit)).
The ratio down to 8192 pulses requires 1/2048, or 0.0001/0.2048. So Pr x.25 = 0.0001 and Pr x.26 = 0.2048.

It should be noted that the output is limited to 500kHz. Pulses are lost if the required output frequency exceeds this level.

Software simulation: any other condition
If the source parameter is not as described above the parameter will be read every 250us and the output generated during the next period under
software control within the Solutions Module. The output position is defined as follows.

Output position = Parameter value x (Pr x.25) / (Pr x.26)
For example: in order to simulate one to one with a 1024 line (4096 counts) encoder. (The current position is taken from the source parameter as a

65536 of a revolution (16 bit)).
The ratio down to 4096 counts requires 1/16, or 0.01/0.16. So Pr x.25 = 0.01 and Pr x.26 = 0.16.

It should be noted that the output is limited to 500kHz. Pulses are lost if the required output frequency exceeds this level.

SSI output

The SSl is an absolute encoder so if possible the position will be synchronised to the source's full position. If the source is the drive position (Pr 3.29)
or any SM-Universal Encoder Plus (Pr x.05), and source's marker reset is enabled (Pr 3.31 = 0, or Pr x.07 = 0), the source will become synchronised
to the marker reset position.

If the position source is the drive or a SM-Universal Encoder Plus, Pr x.47 (the SSI output turns) and Pr x.48 (the SSI output resolution) are used to
construct the SSI output position which is updated every 250pus. The position is in binary (or Gray) SSI with the start bit high and the power supply
alarm bit (the last bit) low.

If the source is a 32 bit parameter, the 32 bits will be used as the SSI output string. Therefore the master controls the size of the transfer and decides
how many bits are in the turns information and how many bits are in the position information. The same applies for a 16 bit source. The master can
transfer up to the full 49 bits as the source parameter data will be the most significant part and the rest of the data will be packed with zeros. The
position is in binary (or Gray) SSI with the start bit high and the power supply alarm bit (the last bit) low.

It must be remembered that the Solutions Module acts as a slave and is clocked by the master device. As the position is updated synchronised to the
drive, this position will not be synchronised to the master.

The Solutions Module detects the end of a transfer when the master pauses the clock for more than 90us. During this time the SSI interface resets
and prepares for the next transfer. The baud rate is set in the master device, but the Solutions Module can output up to 500kHz. The pause time of
90us must never be reduced.
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The SM-Universal Encoder Plus simulator requires a longer time to initialise than the encoder input port on the both the SM-Universal Encoder Plus
and the drive. The power failure bit will not be set by the simulating SM-Universal Encoder Plus until it is ready. If the simulating SM-Universal
Encoder Plus and the receiver connected to it are powered-up simultaneously, the receiver will fail to initialise due to the power failure bit. The user
must then request a re-initialisation using Pr 3.47 now that the simulating SM-Universal Encoder Plus is ready.

A typical drive source example is given below:

The SSI output turns (Pr x.47) is set to its maximum (16) and the SSI output resolution (Pr x.48) is set to its maximum (32) to produce the full 48 bit
multi-turn position (the start/latching bit is added to this to give 49 bits that will be transferred). The master is set up for this also, and its clock rate is
set at 400kHz. The master transfers a position value every 250ps.

At 400kHz, the transfer takes 122.5us. As the next transfer will be 127.5us later the pause condition is satisfied. If the clock were to be reduced to
300kHz, the pause time would be less than 90us so the communication channel could not be guaranteed.
A typical 32 bit source parameter example is given below:
The master controls the number of bits transferred and how many of the bits are the turns information. For example a 32 bit parameter could contain
8 bits of turn information as the most significant part, and 10 bits of positional information as the next significant part. The bit string is shown below:
31 24 23 14 13 0
Turns information Position | Do not care |

The master is set to transfer 18 bits (plus one for the start/latch). The least significant bit sent will be forced low to indicate that the power supply is
fine. The master is also set to take the most significant 8 bits as the turns information. The user is responsible for preparing the source parameter.

Marker output

The marker pulse is simulated if the marker output port is not being used for RS485 freeze input. The marker is synchronised with the zero count and
the duration is calculated from the current position (taken every 250us) and the change in position. If the source is the drive position (Pr 3.29) or any
SM-Universal Encoder Plus (Pr x.05), and the source's marker reset is enabled (Pr 3.31 = 0, or Pr x.07 = 0), the source will become synchronised to
the marker reset position. The marker is output when both the A and B channels are high.

Non-marker reset revolution counter

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Default Open-loop, Closed-loop vector, Servo, |, 65,535 revolutions
Regen
Update rate 4ms write

Non-marker reset position

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU]|PS
Coding
1 1 1 1
Open-loop, Closed-loop vector, Servo, 16 .
Range R 0 to 65,535 (1/2"ths of a revolution)
egen
Update rate 4ms write

Non-marker reset fine position

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1 1
Open-loop, Closed-loop vector, Servo, 32 .
Range R 0 to 65,535 (1/2°4ths of a revolution)
egen
Update rate 4ms write

This position is taken from the position feedback device and is not affected by the marker or the freeze inputs.
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Update rate

4ms write

Marker fine position

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1 1
Open-loop, Closed-loop vector, Servo, 22 .
Range 0 to 65,535 (1/2°4ths of a revolution)

Update rate

4ms write

Parameter | Keypad and | Parameter Parameter  [RGIERILT N ETETG Y M Serialcomms | Electronic Perf Feature look-|
structure display x.00 description format descriptions acros protocol nameplate erformance up table
Marker revolution counter
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |VM |DP |ND | RA|[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 65,535 revolutions
Regen
Update rate 4ms write
Marker position
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE | Txt |VM |DP |ND | RA|[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Open-loop, Closed-loop vector, Servo, .
Range Rden P P 0t065,535(1/216thsofa revolution)

Menus 15 to 17
SM-Uni Enc PI

Each time the marker becomes active the non-marker position values (Pr x.29 to Pr x.31) are sampled and stored in Pr x.32 to Pr x.34.

Freeze revolution counter

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC |NV |PT |US|RW|BU/|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 65,535 revolutions
Regen
Update rate Level 2 write
Freeze position
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU | PS
Coding
1 1 1 1
Open-loop, Closed-loop vector, Servo, 16 .
Range R 0 to 65,535 (1/2'°ths of a revolution)
egen
Update rate Level 2 write
x.37 Freeze fine position
Drive modes Open-loop, Closed-loop vector, Servo, Regen
) Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC|NV |PT |US|RW|BU/|PS
Coding
1 1 1
Open-loop, Closed-loop vector, Servo, )
Range P P P 0 to 65535 (1/2%2ths of a revolution)

Regen

Update rate

Level 2 write
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x.38 Freeze input mode selection

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU]|PS

Coding

Open-loop, Closed-loop vector, Servo,

Default Regen

Update rate Background read

The freeze input can take the form of either a 485 signal through the encoder marker simulation output pins or a 24V signal on the freeze 24V input.
The selection of which mode is used is dependent on the value of Pr x.38. The values correspond to the modes as described in the following table.
The default is 1 that corresponds to only the 24V input.

Value in Pr x.38 24V input 485 input
0 No No
1 Yes No
2 No Yes
3 Yes Yes
Freeze flag
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU | PS
1 1 1
Default gggg;]loop, Closed-loop vector, Servo, 0
Update rate Level 2 write

Each time the freeze input on the Solutions Module becomes active the non-marker position (Pr x.29 to Pr x.31) is stored in Pr x.35 to Pr x.37 and the
freeze flag (Pr x.39) is set. The freeze flag is not reset by the module and must be reset by the user. No other freeze conditions will be trapped if the
flag is set.

If a freeze source (24V or RS485) is to be used to freeze more than one SM-Universal Encoder Plus, the freeze must be connected to all the SM-
Universal Encoder Plus in which the freeze is to be latched.

Freeze main drive position

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

When a freeze occurs on the Solutions Module the main drive position can also be stored if this parameter is set to one. Whenever a SM-Applications
and a SM-Universal Encoder Plus are used, the freeze should be connected to the SM-Universal Encoder Plus and Pr x.40 should be set to allow the
drive and SM-Applications to see the freeze.

Freeze falling edge select

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen

Update rate Background read

When Pr x.40 = 0 freeze occurs on the rising edge of the freeze input. When Pr x.41 = 1 freeze occurs on the falling edge of the freeze input.
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“ Encoder comms transmit register
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE|Txt|VM |DP |ND | RA|[NC | NV | PT | US |[RW|BU | PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 65,535
Regen
Update rate Background read
x.43 Encoder comms receive register
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE|Txt |VM |DP |ND | RA|[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 65,535
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Background write
“ Disable encoder position check
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [SP| FI |DE|Txt |VM |DP |ND | RA|[NC | NV | PT | US |[RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0

Regen

Update rate

Background read

Menus 15 to 17
SM-Uni Enc PI

If Pr x.44 is zero the drive can check the position derived with the sine and cosine waveforms from a SinCos encoder via serial communications. If Pr
x.44 is set to one the checking is disabled and encoder comms is available via the transmit and receive registers. The transmission system can be
used to communicate with encoders provided the mode is SC.Hiper or SC.Endat as follows:

For both comms protocols more than one byte of data must be written to the transmit register or read from the receive register during the transfer of
one message. Bit 13-15 are used to indicate the following:

Register Bit Function

Transmit 15 Must be set for the Solutions Module to transfer the LS byte to the comms buffer.

Transmit 14 The LS byte is the last byte of the message and this byte should be put in the comms buffer and be transferred
to the encoder.

Transmit 13 The LS byte is the first byte of the message. (If this is used the buffer pointer is reset to the start of the buffer.)

Receive 15 Indicates data from the last transfer can be read from the receive buffer.

Receive 14 The byte in the LS byte is the last byte of the receive message
There is no data in the receive buffer and the LS byte is the comms system status. If there was an error in the

Receive 13 received message this will always be set and one of the status error bits will be set until the comms is used again
by this system.

Data should be written to the transmit buffer when the buffer has been reset to zero by the module. The data will be transferred to the comms buffer
and the transmit register will be cleared. Data can be read from the receive buffer at any time. If there is receive data in the buffer bit 15 will be set.

Once the data has been read the buffer should be cleared and the module will then transfer more data. The buffer is 16 bytes long and any messages
that exceed this length (including the checksum added for HIPERFACE) will cause an error. The status flags are defined as follows:

Bit

Meaning

0 The number of bytes put into the transmit buffer is not consistent with the expected message length.

1

The number of bytes written to the transmit buffer, or the expected length of the store data transmit message, or the expected
length of a read data message have exceed the length of the buffer.

The command code is not supported.

The encoder has signalled an error.

There was an error in the checksum/CRC of the received message.

A time-out occurred.

The last message was to auto-configure the drive encoder and the encoder was identified successfully.

N (O Of B WD

The last message was initiated through the Solutions Module interface or from the drive electronic nameplate system and the
last message was successful.
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SC.Hiper

The Stegmann HIPERFACE comms protocol is an asynchronous byte based system. Up to 15 bytes of data can be written to the buffer. The first byte
should be the encoder address. The checksum will be calculated by the module and added to the end of the message before the message is
transmitted to the encoder. The module checks the checksum of the received message. If successfully received, the receive message can be read via
the receive register including the address and the checksum received from the encoder. It should be noted that the encoder must be set up for 9600
baud, 1 start bit, 1 stop bit and even parity (default set-up) for the encoder comms to operate with the module. Also the data block security should not
be enabled if the Solutions Module encoder nameplate system is to operate correctly.

The following commands are supported:

Code Command

0x42 Read position
0x43 Set position

0x44 Read analog value

0x46 Read counter

0x47 Increment counter

0x49 Clear counter

Ox4a Read data (maximum of 10 bytes)

0x4b Store data (maximum of 9 bytes)
Ox4c Data field status

0x4d Create a data field

Ox4e Available memory

0x50 Read encoder status

0x52 Read type

Example of a HIPERFACE transfer

Requesting the position from a 12/14 HIPERFACE encoder.

Pr x.44 set to one to open the parameter channel. For position, only two bytes need to be sent from the Solutions Module — the address and the
command 0x42 (hex). For simplicity the address is chosen as the broadcast address OxFF, which can be seen by encoders of any address.

The first message:

The 16 bit word to be placed through drive comms, or a SM-Applications, is made up of a transfer command byte (the highest byte) and the data to be
transferred (the least significant byte). To alert the Solutions Module to the fact that there is new data in Pr x.42, the most significant bit of the transfer
command byte (bit 15 of the full word) must be set. To alert the Solutions Module that this is the first byte to be transferred, bit 13 of the full word
should be high. The first byte to be sent is the address, so the full word to be placed in Pr x.42 is below in binary:

Most significant end
1010 0000 : 1111 1111
Transfer command :  Data to transfer
0xa0 : Oxff
Gives the decimal number 41215
Once placed into Pr x.42, the parameter will be read by the Solutions Module and its value returned to zero to signify that the next word can be
entered. This is the last byte required to send (as the Solutions Module will add the checksum) so bit 15 and bit 14 of the full word must be set. The

data byte to be sent is the read position command 0x42. The last byte to be sent is the HIPERFACE command, so the full word to be placed in Pr x.42
is below in binary:

Most significant end
1100 0000 : 0100 0010
Transfer command :  Data to transfer
0xc0 : 0x42
Gives the decimal number 49218

Once placed into Pr x.42, the parameter will be read by the Solutions Module and its value returned to zero to signify that the data has been sent.
Next the receive parameter (Pr x.43) should be read. If the most significant bit is high (if the value is higher equal or higher than 32,768) new data has
been placed there by the Solutions Module. This data should be read by the user and then the parameter should be set to zero by the user to alert the
Solutions Module that the next word should be placed into this parameter.

In this particular example the position with SinCos interpolation according to Pr x.04 and Pr x.05 was turn 3,429 and position 36,446. The position
requires dividing by 8 to produce a 14 bit position as will be given from the read position data transfer, this gives a position of 9,112. The returned data
from the encoder and read through Pr x.43 is given below:
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Word number | Returned value Returned value in hex. Data in decimal Data in hex. Data in binary

1 32,832 0x8040 64 0x40 0100 0000

2 32,834 0x8042 66 0x42 0100 0010

3 32,771 0x8003 03 0x03 0000 0011

4 32,857 0x8059 89 0x59 0101 1001

5 32,867 0x8063 99 0x63 0110 0011

6 32,919 0x8097 151 0x97 1001 0111

7 49,324 Oxc0ac 172 Oxac 1010 1100

All the returned values have been offset by 32,768 which is the most significant bit. The last byte has an addition offset of 16,384 to denote that it is

the last byte.

First check the CRC (which is also checked by the Solutions Module), this is the XOR of all the data bytes before bit position by bit position, for
example the least significant bit of the CRC is zero as the XOR(001111) is zero.

Words 3 to 6 are the position with the least significant bit as the least significant bit of word 6 so any unused bits being placed in the more significant
part of word 3. Below are the numbers laid out in the correct order:

Word 3 Word 4 Word 5 Word 6
3 89 99 151
0000 0011 0101 1001 0110 0011 1001 0111

Shifted to turns and position (which is 12 bits then 14 bits):
1101 0110 0101 (end of turns and start of the position) 10 0011 1001 0111

3429

9111
So the absolute position is 3429/9111 which should be compared to the displayed interpolated position of 3429/9112.

SC.EnDat
The Heidenhain EnDat protocol is a synchronous protocol using the following message format.
Command 15t byte

Address

Data (LSB)

Data (MSB) 4" pyte

The following commands are supported:

Code Command Address Data
0x00 Encoder to send position Don’t care Don’t care
0x01 Selection of memory area MRS code Don’t care
0x03 Encoder to receive parameter Address Data
0x04 Encoder to send parameter Address Don’t care
0x05 Encoder to receive reset Don’t care Don’t care

The following is an example of the response when the encoder to send position command is used.

LS byte 15t byte Bit7-0=0
Bit7-0=0
Bit7-0=0
Bit7-0=0
Bits 5-0 =0
Bit 6 = Alarm bit
Bit 7 = Bit O of position
Bits 7-0 = Bits 8-1 of position
Bits 3-0 = Bits 12-9 of position
Bits 7-4 = Bits 3-0 of turns
MS byte 8! byte Bits 7-0 = Bits 11-4 of turns

The example shown above is for an encoder with 12 bits representing the turns and 13 bits representing the position within a turn. The position
command only requires one byte to be sent to the encoder. Bits 14 and 13 can both be set in the transmit register to indicate that this is both the first
and last byte of the message.

If any other command is used then the response is as follows:

Address 18t byte
Data (LSB)
Data (MSB) 3 byte
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Example of a EnDat transfer
Requesting the position from a 12/13 Endat encoder.

To request the position the following data output must be sent:

Command = 0x00 15t byte
Address = not needed = 0x00

Data (LSB) = not needed = 0x00
Data (MSB) = not needed = 0x00 | 4! pyte

The 16 bit word to be placed through drive comms, or a SM-Applications, is made up of a transfer command byte (the highest byte) and the data to be
transferred (the least significant byte). To alert the Solutions Module to the fact that there is new data in Pr x.42, the most significant bit of the transfer
command byte (bit 15 of the full word) must be set. To alert the Solutions Module that this is the first byte to be transferred, bit 13 of the full word
should be high. The first byte to be sent is the command, so the full word to be placed in Pr x.42 is below in binary:

Most significant end
1010 0000 : 000 0000
Transfer command Data to transfer
0xa0 : 0x00
Gives the decimal number 40960
Once placed into Pr x.42, the parameter will be read by the Solutions Module and its value returned to zero to signify that the next word can be
entered.
The next two words only require the most significant bit to be high:
32768
32768
Once placed into Pr x.42, the parameter will be read by the Solutions Module and its value returned to zero to signify that the next word can be

entered. This is the last byte required to send so bit 15 and bit 14 of the full word must be set. The data byte to be sent is the read position command
0x42. The last byte to be sent is the most significant byte of data, so the full word to be placed in Pr x.42 is below in binary:

Most significant end
1100 0000 : 0000 0000
Transfer command : Data to transfer
0xc0 : 0x00

Gives the decimal number 49152
Once placed into Pr x.42, the parameter will be read by the Solutions Module and its value returned to zero to signify that the data has been sent.
Next the receive parameter (Pr x.43) should be read. If the most significant bit is high (if the value is higher equal of higher than 32,768) new data has
been place there by the Solutions Module. This data should be read by the user and then the parameter should be set to zero by the user to alert the
Solutions Module that the next word should be placed into this parameter.
In this particular example the position with SinCos interpolation according to Pr x.04 and Pr x.05 was turn 1,860 and position 59,887. The position
requires dividing by 16 to produce a 13 bit position as will be given from the read position data transfer, this gives a position of 7,485. The returned
data from the encoder and read through Pr x.43 is given below:

n‘ll.lvr:;;c:er Returned value Data in decimal Data in binary
1 32,832 00 0000 0000
2 32,832 00 0000 0000
3 32,832 00 0000 0000
4 32,832 00 0000 0000
5 32,832 00 0000 0000
6 32,927 159 1001 1111
7 32,846 78 0100 1110
8 49,268 116 0111 0100

All the returned values have been offset by 32,768 which is the most significant bit. The last byte has an additional offset of 16,384 to denote that it is
the last byte.

Words 5 to 8 are the position with the least significant bit in word 5. Below are the numbers laid out in the correct order:

Word 8 Word 7 Word 6 Word 5
116 78 159 00
0111 0100 0100 1110 1001 1111 0000 0000

Shifted to turns and position (which is 12 bits then 13 bits):

0111 0100 0100 (end of turns and start of the position) 1 1101 0011 1110
1860 7486
So the absolute position is 1860/7486 which should be compared to the displayed interpolated position of 1860/7485.
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“ Position feedback initialised

Drive modes Open-loop, Closed-loop vector, Servo, Regen

i Bit |SP| FI |DE | Txt |[VM | DP [ ND | RA|NC [NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Update rate Background write

Menus 15 to 17
SM-Uni Enc PI

At power-up Pr x.45 is initially zero, but is set to one when the encoder connected to position module has been initialised. The drive cannot be

enabled until this parameter is one.

If the encoder power-supply is lost, or the encoder type parameter is changed for an encoder connected to a Solutions Module, and the encoder type
is SC, SC.Hiper, SC.EnDat or EnDat the encoder will no longer be initialised. When an encoder is no longer initialised Pr x.45 is reset to zero and the
drive cannot be enabled. The encoder may be re-initialised, provided the drive is not active, by setting Pr 3.47 to one. Pr 3.47 is automatically reset to

zero when the initialisation is complete.

“ Line per revolution divider

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding ] ] ]
Range gzgg:oop, Closed-loop vector, Servo, 0to 1,024
Default CR)sgg:oop. Closed-loop vector, Servo, 1

Update rate Background read

The equivalent line per revolution (Pr x.10) is divided by the value in Pr x.46. This can be used when an encoder is used with a linear motor where the

number of counts or sine waves per pole is not an integer.

For example, 128.123 lines per revolution would be set as 128123 in Pr x.10 and 1000 in Pr x.46 giving:

128123 /1000 = 128.123.
If the value is less than 1, the value used will be 1.

x.47 SSI output turns
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1

Range Open-loop, Closed-loop vector, Servo, 010 16

Regen
Default Open-loop, Closed-loop vector, Servo, 16

Regen
Update rate Background read
Used by the simulation module.

“ SSI output comms resolution
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [SP| FI |DE | Txt|VM |DP |[ND | RA|NC | NV |PT |US |RW|BU|PS
Coding
1 1 1

Range Open-loop, Closed-loop vector, Servo, 0 o 32 bits

Regen
Default Open-loop, Closed-loop vector, Servo, 0

Regen

Update rate Background read

Used by the simulation module.
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Lock position feedback

Drive modes Open-loop, Closed-loop vector, Servo

. Bit [SP| FI |[DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1
Update rate Background write

If Pr x.49 is set to one, Pr x.04, Pr x.05 and Pr x.06 are not updated. If this parameter is zero, Pr x.04, Pr x.05 and Pr x.06 are updated normally.

Solutions Module error status

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 255
Update rate Background write

The error status is provided so that only one Solutions Module error trip is required for each Solutions Module slot. If an error occurs the reason for
the error is written to this parameter and the drive may produce a SLotx.Er trip, where x is the slot number. A value of zero indicates that the module
has not detected an error, a non-zero value indicates that an error has been detected. (See descriptions for each category for the meaning of the
values in this parameter.) When the drive is reset this parameter is cleared for all Solutions Modules.

All modules include a temperature monitoring circuit. If the PCB temperature exceeds 90°C the drive fan is forced to operate at full speed (for a
minimum of 10s). If the temperature falls below 90°C the fan can operate normally again. If the PCB temperature exceeds 100°C the drive is tripped
and the error status is set to 74.

“ Option software sub-version

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 99
Update rate Write on power-up

Most Solutions Modules include a processor with software. The software version is displayed in these parameters in the form Pr x.02 = xx.yy and Pr
x.50 = zz. Where xx specifies a change that affects hardware compatibility, yy specifies a change that affects product documentation, and zz specifies
a change that does not affect the product documentation. When a module is fitted that does not contain software both these parameters appear as
zero.
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5.16.2 SM-Resolver
Solutions Module error status values
The Solutions Module checks for various errors as shown below.
Error code Reason for error
0 No fault detected
1 Excitation supply short circuit
2 +Wire-break detect
11 Resolver poles are not compatible with the motor
74 The Solutions Module has overheated.
+ This trip can be enabled/disabled by Pr x.17.
Figure 5-27 SM-Resolver logic diagram
Resolver
selected as
drive feedback
(Pr 3.26)
Term | Resolver connections - :
Equivalent H
9 SIN LOW i :
10 SIN HIGH 'r'gf;fftlegn i
11 COS LOW = Vv
@ 12 COS HIGH > E Resolyer __n(
2] 13 REF HIGH (excitation) excitation
14 REF LOW (excitation) Resolver
o |1 ov (15 ] pores
17 ov

Freeze input

SM-Applications

SM-Universal
Encoder Plus

D

x.17

Error detection
level

Freeze positional

Freeze information
flag
- Freeze
m x.36 position
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The parameters are all shown at their default settings
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When an SM-Resolver is fitted the user parameter menu for the module contains all the parameters for a position feedback category Solutions
Module. However, all parameters are not used by this Solutions Module. In the descriptions below only the parameters used by the module are
described.

The update time for some functions are affected by the number of dumb option modules fitted to the drive. The update time for these functions is the
sum of the update times for all dumb option modules fitted to the drive, called the combined update time. The update time for the SM-Encoder plus
and SM-resolver modules is 4ms, and the update time for the SM-1/O plus is 8ms.

For example, if a module with 4ms update time and a module with 8ms are fitted to the drive, then the combined update time for the time critical
parameters of each module is 12ms.

If the module is selected for motor control the position feedback can be used as the reference or feedback source for the position controller within the
drive or with any application within a SM-Applications module. However, if the module is not selected for motor control the speed (Pr x.03 is always
zero), and the maximum speed must be limited depending on the option module combined update time so that the resolver position does not change
by more than half an electrical revolution within the sample period. Therefore

Maximum speed (rpm) <0.5 x 60 / Combined update time / (Resolver poles / 2)

e.g with a combined update time of 4ms and a 2 pole resolver the maximum speed is 7500rpm. If this maximum speed is exceeded the resolver
position and freeze position will be incorrect.

Position/speed feedback update rate
If the module is selected for motor control position feedback then the position and speed parameters are updated as defined with each parameter, but
are available within the drive at a faster rate as shown below.

Control position Current controller sample rate
Control speed 250us

Position controller position (menu 13) 4ms

Position for SM-Applications module, etc. 250us

If the module is not selected for motor control position feedback the position and speed are updated as defined with the appropriate parameters.

Option ID code

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 499
Update rate Write on power-up

When no Solutions Module is fitted in the relevant slot this parameter is zero. When a module is fitted this parameter displays the identification code
of the module as shown below.

Dumb
Code Module Category module
0 No module fitted

101 SM-Resolver Position feedback v
102 SM-Universal Encoder Plus Position feedback

104 SM-Encoder Plus Position feedback v
201 SM-1/O Plus I/O expansion module v
301 SM-Applications Applications module

302 SM-Applications Lite Applications module

303 SM-EZMotion

401 reserved Fieldbus

402 reserved Fieldbus

403 SM-PROFIBUS-DP Fieldbus

404 SM-INTERBUS Fieldbus

405 reserved Fieldbus

406 SM-CAN Fieldbus

407 SM-DeviceNet Fieldbus

408 SM-CANopen Fieldbus

501 SM-SLM Position feedback

When parameters are saved by the user in the drive EEPROM the option code of the currently fitted module is saved in EEPROM. If the drive is
subsequently powered-up with a different module fitted, or no module fitted where a module was previously fitted, the drive gives a Slot.dF trip. The
menu for the relevant slot appears for the new module category with the default parameter values for the new category. The new parameters values
are not stored in EEPROM until the user performs a parameter save.

50 Unidrive SP Advanced User Guide
www.controltechniques.com Issue Number: 7




Provided the set-up parameters for the position feedback are correct this parameter shows the speed feedback in rpm.

Drive modes

Revolution counter

Open-loop, Closed-loop vector, Servo, Regen

Regen

. Bit |SP| FI |[DE | Txt|VM | DP |ND |RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 65,535 revolutions
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.
Position
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |[DE|Txt|VM | DP |ND |RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1 1 1
Open-loop, Closed-loop vector, Servo, 16 .
Range 0 to 65,535 (1/2"ths of a revolution)

Update rate

Combined update time. This module adds 4ms to the combined update time.
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Option software version
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 00.00 to 99.99
Update rate Write on power-up
Speed
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |[VM | DP [ ND [ RA|NC [NV | PT |US |[RW|BU | PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, +40,000.0 rpm
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.

These parameters effectively give the position with a resolution of 1/2'8ths of a revolution as a 32 bit number as shown below.
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Menus 15 to 17
SM-Resolver

Provided the set-up parameters are correct, the position is always converted to units of 1/2"ths of a revolution, but some parts of the value may not
be relevant depending on the resolution of the feedback device. For example if 10 bit resolution is selected the resolver produces 4,096 counts per
revolution, and so the position is represented by the bits in the shaded area only.

31

16 15 43 0

Revolutions

Position | |

When the feedback device rotates by more than one revolution, the revolutions in Pr x. 04 increment or decrement in the form of a sixteen bit roll-over

counter.

Drive modes

Equivalent lines per revolution

Open-loop, Closed-loop vector, Servo, Regen

. Bit |[SP| FI |[DE | Txt|VM | DP |ND |RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 50,000
Regen
Default Open-loop. Closed-loop vector, Servo, 4,096
Regen

Update rate

Background read
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This parameter should only be set to 256 (10 bit resolution), 1,024 (12 bit resolution) or 4,096 (14 bit resolution). If the parameter is set to any other
value the drive assumes the following: 32 to 256 = 256; 257 to 1,024 = 1,024; 1,025 to 50,000 = 4,096. If the drive is operating in Closed-loop vector
or Servo modes and the resolver is selected to provide speed feedback for the drive (see Pr 3.23) then variable maximum SPEED_LIMIT_MAX is
defined as shown below.

Resolver poles Resolution SPEED_LIMIT_MAX
2 14 3,300.0
2 12 13,200.0
2 10 40,000.0
4 14 1,650.0
4 12 6,600.0
4 10 26,400.0
6 14 1,100.0
6 12 4,400.0
6 10 17,600.0
8 14 825.0
8 12 3,300.0
8 10 13,200.0

It should be noted that for a 2 pole resolver that this parameter defines the resolution over one mechanical revolution, but for a resolver with 4, 6 or 8
poles the resolution defines the resolution over an electrical revolution of the motor. For example with a 6 pole resolver (and 6 pole motor) the

resolution is over '/ of a mechanical revolution.

x.13 Resolver excitation
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1

Range Open-loop, Closed-loop vector, Servo, 0to 2

Regen
Default Open-loop. Closed-loop vector, Servo, 0

Regen
Update rate Background read

The excitation level can be controlled for use with 3:1 ratio resolvers (Pr x.13 = 0), or 2:1 ratio resolvers (Pr x.13 = 1 or 2).

Drive modes

Resolver

poles

Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT | US|RW|BU | PS
Coding
1 1 1

Range Open-loop, Closed-loop vector, Servo, 0to 11

Regen
Default Open-loop. Closed-loop vector, Servo, 0

Regen
Update rate Background read

Resolvers with the following numbers of poles can be used with the Solutions Module.

0: 2POLE
1: 4POLE
2: 6POLE

3-11: 8POLE

A 2 pole resolver can be selected as drive speed feedback with a motor with any number of poles. A resolver with a number of poles greater than 2
can only be used with a motor with the same number of poles. If the number of resolver poles is set up incorrectly and the resolver is selected as the
drive speed feedback for motor control Solutions Module error 11 is produced.
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Update rate

Background read

Parameter | Keypad and | Parameter Parameter M Serialcomms| Electronic Feature look-|
! - N acros Performance
structure display x.00 description format descriptions protocol nameplate up table
Error detection level
Drive modes Open-loop, Closed-loop vector, Servo
. Bit |SP| FI |DE | Txt |[VM | DP [ ND | RA|NC [NV | PT |US |[RW|BU | PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo Oto7
Default Open-loop. Closed-loop vector, Servo 0
Update rate Background read
Trips can be enabled/disabled using Pr x.17 as follows:
Bit Function
0 Wire break detect
1 Not used
2 Not used
Feedback filter
Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt |VM |[DP | ND | RA[NC | NV | PT | US [RW | BU
Coding
1 1 1
Range Closed-loop vector, Servo 0to 5 (0 to 16ms)
Default Closed-loop vector, Servo 0

Menus 15 to 17
SM-Resolver

A sliding window filter may be applied to the feedback. This is particularly useful in applications where the feedback is used to give speed feedback
for the speed controller and where the load includes a high inertia, and so the speed controller gains are very high. Under these conditions, without a
filter on the feedback, it is possible for the speed loop output to change constantly from one current limit to the other and lock the integral term of the
speed controller. The filter is not active if the parameter value is 0ms(0) or 1ms(1), but operates over the defined window for parameter values of
2ms(2), 4ms(3), 8ms(4) and 16ms(5).

“ Encoder simulation source

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

Regen

. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop. Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Background read
Encoder simulation ratio numerator
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
4 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.0000 to 3.0000
Regen
Default Open-loop. Closed-loop vector, Servo, 1.0000

Update rate

Background read

Pr x.24 = Pr x.05

Encoder simulation output is derived from the resolver input via hardware. The resolution multiplier can be set up using Pr x.25 as shown in the table
below. The marker output is active when the resolver position is zero, therefore the marker pulse width is equivalent to one encoder count if the ratio
is 1, but is reduced if the ratio is less than 1. Some ratios are not possible when the resolver resolution is reduced below 14 bits as shown in the

following table.
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Prx.25 Ratio (14 bit.resolver Ratio (12 bit.resolver Ratio (10 bit_resolver

resolution) resolution) resolution)
0.0000 to 0.0312 1/32 1/8 1/2
0.0313 to 0.0625 116 1/8 1/2
0.0626 to 0.1250 1/8 1/8 1/2
0.1251 to 0.2500 1/4 1/4 1/2
0.2501 to 0.5000 1/2 1/2 1/2
0.5001 to 3.0000 1 1 1

Pr x.24 = Pr 3.29
Encoder simulation output is derived from the drive encoder port via hardware from the A, B and Z inputs. The drive encoder signals must be digital
and not SINCOS. No ratio is possible, therefore Pr x.25 has no effect.

If Pr x.24 has any value than those above the encoder simulation outputs are not active.

Non-marker reset revolution counter

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT | US|RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 65,535 revolutions
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.

Non-marker reset position

Drive modes Open-loop, Closed-loop vector, Servo, Regen

] Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1 1
Open-loop, Closed-loop vector, Servo, .
Range R ooP P 0 to 65,535 (1/2'Cths of a revolution)
gen
Update rate Combined update time. This module adds 4ms to the combined update time.

Pr x.29 and Pr x.30 are duplicates of Pr x.04 and Pr x.05 respectively.

Freeze revolution counter

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT | US|RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 65535 revolutions
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.

“ Freeze pOSition

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt |[VM | DP [ND |[RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1 1
Open-loop, Closed-loop vector, Servo, .
Range R ooP P 0 to 65,535 (1/2'Cths of a revolution)
gen

Update rate Combined update time. This module adds 4ms to the combined update time.
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Freeze flag

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.

This option module does not have its own freeze input, so the freeze input must come from another option module that is set up to freeze the drive
position. The freeze data is processed every 4ms x number of dumb modules fitted. If a freeze event occurs when the freeze flag (Pr x.39) is zero, the
turns and position (Pr x.29 and Prx.30) are sampled at the freeze event point and subsequently stored in Pr x.35 and Prx.36 and the freeze flag is
set. The freeze flag must be reset by the user before the next freeze event is stored. This function is only active with 2 pole resolvers.

Position feedback initialised

Drive modes Open-loop, Closed-loop vector, Servo

. Bit |[SP| FI |[DE|Txt|VM | DP |ND |RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1 1
Update rate Background write

At power-up Pr x.45 is initially zero, but is set to one when the resolver module can provide position feedback. Pr x.45 then remains at one while the
drive is powered-up.

Lock position feedback

Drive modes Open-loop, Closed-loop vector, Servo

Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC |NV |PT |US|RW|BU/|PS
1 1 1
Update rate Background write

Coding

If Pr x.49 is set to one, Pr x.04, Pr x.05 and Pr x.06 are not updated. If this parameter is zero, Pr x.04 and Prx.05 are updated normally.

Solutions Module error status

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 0 to 255
Update rate Background write

The error status is provided so that only one Solutions Module error trip is required for each Solutions Module slot. If an error occurs the reason for
the error is written to this parameter and the drive may produce a SLotx.Er trip, where x is the slot number. A value of zero indicates that the module
has not detected an error, a non-zero value indicates that an error has been detected. (See descriptions for each category for the meaning of the
values in this parameter.) When the drive is reset this parameter is cleared for all Solutions Modules.

All modules include a temperature monitoring circuit. If the PCB temperature exceeds 90°C the drive fan is forced to operate at full speed (for a
minimum of 10s). If the temperature falls below 90°C the fan can operate normally again. If the PCB temperature exceeds 100°C the drive is tripped
and the error status is set to 74.

Option software sub-version

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 99
Update rate Write on power-up

Most Solutions Modules include a processor with software. The software version is displayed in these parameters in the form Pr x.02 = xx.yy and Pr
x.50 = zz. Where xx specifies a change that affects hardware compatibility, yy specifies a change that affects product documentation, and zz specifies
a change that does not affect the product documentation. When a module is fitted that does not contain software both these parameters appear as
zero.
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5.16.3 SM-Encoder Plus

Solutions Module error status values
The Solutions Module checks for various errors as shown below.

Error code

Reason for error

0

No fault detected

Figure 5-28 SM-Encoder Plus logic diagram
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Feedback Speed
filter
> > x.19 I > x.03
Y
é Lock position
feedback

Revolution
counter  Position

Positional information

Key

hd
g Input Read-write (RW

parameter

rS
W4 Output Read-only (RO)
X
‘ terminals parameter

The parameters are all shown at their default settings

When an SM-Encoder Plus is fitted the user parameter menu for the module contains all the parameters for a position feedback category option
module. However, not all parameters are used by this Solutions Module, but only those covered in the descriptions below.

The update time for some functions are affected by the number of dumb option modules fitted to the drive. The update time for these functions is the
sum of the update times for all dumb option modules fitted to the drive, called the combined update time. The update time for the SM-Encoder Plus
and SM-Resolver modules is 4ms, and the update time for the SM-1/O Plus is 8ms.

For example, if a module with 4ms update time and a module with 8ms are fitted to the drive, then the combined update time for the time critical
parameters of each module is 12ms.

Some functions with the SM-Encoder plus module do not function correctly if the update time is too long. The input frequency should not exceed
500kHz, but in addition the number of encoder counts seen over one sample period should not exceed 32768. Provided the frequency is within the
500kHz limit, the maximum count cannot be exceeded with Fd and Fr encoders with any sample time, or with Ab encoders if the sample time is 16ms
or less. If the sample time is 20ms then the maximum allowed frequency with Ab encoders is 409.6kHz.

Position/speed feedback update rate

If the module is selected for motor control position feedback then the position and speed parameters are updated as defined with each parameter, but
are available within the drive at a faster rate as shown below.
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Control position

Current controller sample rate

Control speed 250ps
Position controller position (menu 13) 4ms
Position for SM-Applications module, etc. 250us

If the module is not selected for motor control position feedback the position and speed are updated as defined with the appropriate parameters.

Drive modes

Option ID code

Open-loop, Closed-loop vector, Servo, Regen

Coding

Bit | SP | FI | DE | Txt

VM | DP | ND | RA

NC

NV | PT

US |RW | BU | PS

1

Range

Open-loop, Closed-loop, Servo, Regen

0to 499

Update rate

Write on power-up

When no Solutions Module is fitted in the relevant slot this parameter is zero. When a module is fitted this parameter displays the identification code

of the module

as shown below.

Dumb
Code Module Category module
0 No module fitted

101 SM-Resolver Position feedback v
102 SM-Universal Encoder Plus Position feedback

103 SM-SLM Position feedback

104 SM-Encoder Plus Position feedback v
201 SM-1/O Plus I/O expansion module v
301 SM-Applications Applications module

302 SM-Applications Lite Applications module

303 SM-EZMotion

401 reserved Fieldbus

402 reserved Fieldbus

403 SM-PROFIBUS-DP Fieldbus

404 SM-INTERBUS Fieldbus

405 reserved Fieldbus

406 SM-CAN Fieldbus

407 SM-DeviceNet Fieldbus

408 SM-CANopen Fieldbus

When parameters are saved by the user in the drive EEPROM the option code of the currently fitted module is saved in EEPROM. If the drive is

subsequently powered-up with a different module fitted, or no module fitted where a module was previously fitted, the drive gives a Slot.dF trip. The
menu for the relevant slot appears for the new module category with the default parameter values for the new category. The new parameters values
are not stored in EEPROM until the user performs a parameter save.

Drive modes

Option software version

Open-loop, Closed-loop vector, Servo, Regen

. Bit |SP| FI |[DE|Txt|{VM |DP [ND | RA|NC | NV |PT|US|RW|BU]|PS

Coding
2 1 1 1 1

Range Open-loop, Closed-loop, Servo, Regen | 00.00 to 99.99
Update rate Write on power-up

x.03 Speed
Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|[VM |DP |ND |RA|[NC|NV | PT |US|RW|BU|PS
Coding

1 1 1 1 1

Range Open-loop, Closed-loop vector, Servo, +40,000.0 rpm

Regen

Update rate

Combined update time. This module adds 4ms to the combined update time.

Provided the set-up parameters for the position feedback are correct this parameter shows the speed feedback in rpm.
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Regen

Update rate

Combined update time. This module adds 4ms to the combined update time.

Parameter | Keypad and | Parameter Parameter Advanced parameter M Serialcomms| Electronic Perf Feature look-
structure display x.00 description format descriptions acros protocol nameplate eriormance up table
“ Revolution counter
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP| FI |DE | Txt |[VM | DP [ ND | RA|NC [NV | PT |US |[RW|BU | PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 65,535 revolutions
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.
Position
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |[VM | DP [ ND | RA|NC [NV | PT |US |[RW|BU | PS
Coding
1 1 1 1 1
Open-loop, Closed-loop vector, Servo, )
Range P P P 0 to 65,535 (1/2"6ths of a revolution)

These parameters effectively give the position with a resolution of 1/2'8ths of a revolution as a 32 bit number as shown below.
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Provided the set-up parameters are correct, the position is always converted to units of 1/2'8ths of a revolution, but some parts of the value may not
be relevant depending on the resolution of the feedback device. For example if 1,024 line digital encoder produces 4,096 counts per revolution, and
so the position is represented by the bits in the shaded area only.

31
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When the feedback device rotates by more than one revolution, the revolutions in Pr x.04 increment or decrement in the form of a sixteen bit roll-over

counter.

Marker position reset disable

Open-loop, Closed-loop vector, Servo, Regen

Drive modes

Regen

. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Default Open-loop. Closed-loop vector, Servo, 0
Regen
Update rate Background read
Marker flag
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Default Open-loop. Closed-loop vector, Servo, 0

Update rate

Combined update time. This module adds 4ms to the combined update time.

An incremental digital encoder may have a marker channel and when this channel becomes active (rising edge in the forward direction and falling

edge in reverse) it may be used to reset the encoder position and set the marker flag (Pr x.07 = 0), or just to set the marker flag (Pr x.07 = 1). When
the position is reset by the marker, Pr x.05 is reset to zero. The marker flag is set each time the marker input becomes active, but it is not reset by the
drive, and so this must be done by the user.
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Equivalent lines per revolution

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 50,000
Regen
Default Open-loop. Closed-loop vector, Servo, 4,096
Regen

Update rate Background read (Only has effect when the drive is disabled)

Although Pr x.10 can be set to any value from 0 to 50,000 there are restrictions on the values actually used as follows: if Pr x.10 < 2, ELPR = 2, if Pr
x.10 > 16,384, ELPR = 16,384, otherwise, Pr x.10 rounded down to the nearest value that is a power of 2.

Encoder type

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 11
Regen
Default Open-loop. Closed-loop vector, Servo, 0
Regen

Update rate Background read (Only has effect when the drive is disabled)

The following encoders can be connected to the SM-Encoder Plus:

0, Ab: Quadrature incremental encoder, with or without marker pulse
1, Fd: Incremental encoder with frequency and direction outputs, with or without marker pulse
2, Fr: Incremental encoder with forward and reverse outputs, with or without marker pulse

Encoder termination

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt |[VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 1
Regen

Update rate Background read

The terminations may be enabled/disabled by this parameter as follows:

Encoder input | Prx.16 =0 Prx.16=1 Prx.16 =2
A-A\ Disabled Enabled Enabled
B-B\ Disabled Enabled Enabled
Z-2\ Disabled Disabled Enabled

“ Feedback filter

Drive modes Closed-loop vector, Servo

. Bit | SP| FI |[DE | Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU
Coding
1 1 1 1
Range Closed-loop vector, Servo 0.0 to 5.0 (0 to 16ms)
Default Closed-loop vector, Servo 0

Update rate Background read

A sliding window filter may be applied to the feedback. This is particularly useful in applications where the feedback is used to give speed feedback
for the speed controller and where the load includes a high inertia, and so the speed controller gains are very high. Under these conditions, without a
filter on the feedback, it is possible for the speed loop output to change constantly from one current limit to the other and lock the integral term of the
speed controller. The filter is not active if the parameter value is 0ms(0) or 1ms(1), but operates over the defined window for parameter values of
2ms(2), 4ms(3), 8ms(4) and 16ms(5).
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“ Non-marker reset revolution counter

Open-loop, Closed-loop vector, Servo, Regen

Regen

. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 65,535 revolutions
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.
Non-marker reset position
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Open-loop, Closed-loop vector, Servo, )
Range P P P 0 to 65,535 (1/2"6ths of a revolution)

Update rate

Combined update time. This module adds 4ms to the combined update time.

This position is taken from the position feedback device and is not affected by the marker or the freeze inputs.

Drive modes

Marker revolution counter

Open-loop, Closed-loop vector, Servo, Regen

Regen

. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 65,535 revolutions
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.
x.33 Marker position
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1 1
Open-loop, Closed-loop vector, Servo, 16 .
Range 0 to 65,535 (1/2"ths of a revolution)

Update rate

Combined update time. This module adds 4ms to the combined update time.

Menus 15t0 17
SM-Encoder PI

Each time the marker becomes active the non-marker position values (Pr x.29 and Pr x.30) are sampled and stored in Pr x.32 and Pr x.33.

Drive modes

Freeze revolution counter

Open-loop, Closed-loop vector, Servo, Regen

Regen

. Bit | SP| FI |[DE | Txt|VM | DP |ND |RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to 65,535 revolutions
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.
x.36 Freeze position
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1 1
Open-loop, Closed-loop vector, Servo, 16 .
Range 0 to 65,535 (1/2%ths of a revolution)

Update rate

Combined update time. This module adds 4ms to the combined update time.
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x.39 Freeze flag
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS

Coding

1 1 1
Default Open-loop, Closed-loop vector, Servo, 0

Regen

Update rate Combined update time. This module adds 4ms to the combined update time.

This Solutions Module does not have its own freeze input, so the freeze input must come from another Solutions Module that is set up to freeze the
drive position. The freeze data is processed every 4ms x number of dumb modules fitted. If a freeze event occurs when the freeze flag (Pr x.39) is

zero, the non-marker reset position values (Pr x.29 and Pr x.30) are sampled at freeze event point and then subsequently stored in Pr x.35 and Pr
x.36 and the freeze flag is set. The freeze flag must be reset by the user before the next freeze event is stored.

Position feedback initialised

Drive modes Open-loop, Closed-loop vector, Servo

. Bit [SP| FI |[DE | Txt|{VM | DP |ND |RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1 1
Update rate Background write

At power-up Pr x.45 is initially zero, but is set to one when the resolver module can provide position feedback. Pr x.45 then remains at one while the
drive is powered-up.

Lock position feedback

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU]|PS
Coding
1 1 1
Update rate Background write

If Pr x.49 is set to one, Pr x.04, Pr x.05 and Pr x.06 are not updated. If this parameter is zero, Pr x.04, Pr x.05 and Pr x.06 are updated normally.

Solutions Module error status

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [SP| FI |[DE|Txt|VM |DP |[ND | RA |NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 0 to 255
Update rate Background write

The error status is provided so that only one Solutions Module error trip is required for each Solutions Module slot. If an error occurs the reason for
the error is written to this parameter and the drive may produce a SLotx.Er trip, where x is the slot number. A value of zero indicates that the module
has not detected an error, a non-zero value indicates that an error has been detected. (See descriptions for each category for the meaning of the
values in this parameter.) When the drive is reset this parameter is cleared for all Solutions Modules.

All modules include a temperature monitoring circuit. If the PCB temperature exceeds 90°C the drive fan is forced to operate at full speed (for a
minimum of 10s). If the temperature falls below 90°C the fan can operate normally again. If the PCB temperature exceeds 100°C the drive is tripped
and the error status is set to 74.

Option software sub-version

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [SP| FI |[DE|Txt|VM |DP |[ND | RA |NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 99
Update rate Write on power-up

Most Solutions Modules include a processor with software. The software version is displayed in these parameters in the form Pr x.02 = xx.yy and Pr
x.50 = zz. Where xx specifies a change that affects hardware compatibility, yy specifies a change that affects product documentation, and zz specifies
a change that does not affect the product documentation. When a module is fitted that does not contain software both these parameters appear as
zero.
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5.16.4 SMI/O Plus

Possible Solutions Module error status values

Error code Reason for fault
0 No errors
1 Digital output short circuit
74 Module over-temperature

Figure 5-29 SM I/O Plus Digital Input/Output logic diagram 1

Menus 15 to 17
SM-I/O Plus
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The parameters are all shown at their default setting
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Figure 5-30 SM I/O Plus Digital Input/Output logic diagram 2
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The parameters are all shown

at

their default setting

The module has three digital input/outputs (DI1/O1 to DI/O3), three digital inputs (DI/O4 to DI/O6) and two relays outputs (DI/07 and DI/O8). The inputs
can operate with positive or negative logic, but the outputs operate with positive logic with high side drivers only. All digital outputs are disabled when

the drive is in the UU condition.
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Table 5-9
. 1/0 state Invert So.u rcc:,\l Output select
Terminal and Type destination
Parameter | Parameter Default Parameter Default Parameter Default
T2 input / output 1 Pr x.09 Pr x.11 0 Pr x.21 00.00 Pr x.31 0
T3 input / output 2 Prx.10 Prx.12 0 Pr x.22 00.00 Pr x.32 0
T4 input / output 3 Pr x.03 Prx.13 0 Pr x.23 00.00 Prx.33 0
T6 input 4 Pr x.04 Prx.14 0 Pr x.24 00.00
T7 Input 5 Pr x.05 Pr x.15 0 Pr x.25 00.00
T8 Input 6 Pr x.06 Pr x.16 0 Pr x.26 00.00
T21 Relay 7 Pr x.07 Prx.17 0 Pr x.27 00.00
T23 Relay 8 Pr x.08 Prx.18 0 Pr x.28 00.00
Figure 5-31 SM-/O Plus Analog Input/Output logic diagram
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The parameters are all shown at their default settings

The module has two analog inputs (Al1 and Al2) and one analog output (AO1). The inputs operate in voltage mode only and the nominal full scale
level in voltage mode is 9.8V. This ensures that when the input is driven from a voltage produced from the drive’s own 10V supply, the input can reach

full scale. The output operates in voltage mode only.
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The update time for some functions are affected by the number of dumb option modules fitted to the drive. The update time for these functions is the
sum of the update times for all dumb option modules fitted to the drive, called the combined update time. The update time for the SM-Encoder Plus
and SM-Resolver modules is 4ms, and the update time for the SM-I/O Plus is 8ms.

For example, if a Solutions Module with 4ms update time and a Solutions Module with 8ms are fitted to the drive, then the combined update time for
the time critical parameters of each Solutions Module is 12ms.

Drive modes

Option ID code

Open-loop, Closed-loop vector, Servo, Regen

Coding

Bit | SP | FI | DE | Txt

VM | DP | ND | RA | NC

NV

PT

us

RwW

BU | PS

1

Range

Open-loop, Closed-loop, Servo, Regen

0to 499

Update rate

Write on power-up

When no Solutions Module is fitted in the relevant slot this parameter is zero. When a module is fitted this parameter displays the identification code
of the module as shown below.

Dumb
Code Module Category module
0 No module fitted

101 SM-Resolver Position feedback v
102 SM-Universal Encoder Plus Position feedback

104 SM-Encoder Plus Position feedback 4
201 SM-1/O Plus I/O expansion module v
301 SM-Applications Applications module

302 SM-Applications Lite Applications module

303 SM-EZMotion

401 reserved Fieldbus

402 reserved Fieldbus

403 SM-PROFIBUS-DP Fieldbus

404 SM-INTERBUS Fieldbus

405 reserved Fieldbus

406 SM-CAN Fieldbus

407 SM-DeviceNet Fieldbus

408 SM-CANopen Fieldbus

501 SM-SLM Position feedback

When parameters are saved by the user in the drive EEPROM the option code of the currently fitted module is saved in EEPROM. If the drive is

subsequently powered-up with a different module fitted, or no module fitted where a module was previously fitted, the drive gives a Slot.dF trip. The
menu for the relevant slot appears for the new module category with the default parameter values for the new category. The new parameters values
are not stored in EEPROM until the user performs a parameter save.

Drive modes

Option software version

Open-loop, Closed-loop vector, Servo, Regen

. Bit [SP| FI |[DE|Txt|VM |DP |[ND | RA|NC|NV|PT |US|RW|BU|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 00.00 to 99.99

Update rate

Write on power-up
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T4 digital 1/0 3 state

T6 digital input 4 state
T7 digital input 5 state
T8 digital input 6 state

Relay 1 state

Relay 2 state
T2 digital I/0O 1 state
T3 digital 1/0 2 state

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt |VM |DP | ND | RA[NC |NV | PT | US |[RW|BU | PS
Coding
1 1 1 1
Update rate Combined update time. This module adds 4ms to the combined update time.

T2 digital I/O 1 invert
T3 digital /0 2 invert
T4 digital I/O 3 invert

T6 digital input 4 invert

T7 digital input 5 invert

T8 digital input 6 invert

Relay 1 invert

Relay 2 invert

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.

Digital 1/0O read word

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Coding Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU|PS
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0to 511
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.

This word is used to determine the status of the digital I/0 by reading one parameter. The bits in this word reflect the state of Pr x.03 to Pr x.10.

Digital 1/0

T2 Input / output 1
T3 Input / output 2
T4 Input / output 3
T6 Input 4

T7 Input 5

T8 Input 6

T21 Relay 7

T23 Relay 8

o
-

~N| O g A W N 2| O
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T2 digital /0 1 source/destination

T3 digital 1/0 2 source/destination

T4 digital 1/0 3 source/destination

T6 digital input 4 destination

T7 digital input 5 destination

T8 digital input 6 destination

Relay 1 source

Relay 2 source

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC [NV | PT |US |RW|BU|PS
Coding
1 2 1 1 1 1

Default Open-loop, Closed-loop vector, Servo, Pr 0.00

Regen
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51

Regen
Update rate Read on drive reset

“ Input polarity select

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM |DP | ND |RA|NC | NV | PT |US |RW|BU|PS
1 1 1 1

Open-loop, Closed-loop vector, Servo,
Regen

Coding

Default

Update rate Background read

This parameter changes the logic polarity for digital inputs, but not digital outputs or relay outputs.

Pr x.29=0 (negative logic) | Pr x.29=1 (positive logic)

Inputs <6V =1,>15V=0 <6V =0,>15V =1
Non-relay outputs 1 .=>1§V . ! .=>1§V .

(high side drivers only) (high side drivers only)
Relay outputs 0 = open, 1 = closed 0 = open, 1 = closed

T2 digital /0 1 output select

T3 digital /0 2 output select

T4 digital /0 3 output select

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Bit | SP| FI |DE|Txt|VM|DP| ND [RA|NC|NV|PT |US |RW|BU]|PS

1 1 1

Open-loop, Closed-loop vector, Servo,
Regen

Coding

Default

Update rate Background read

Analog input 1

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt |[VM|DP | ND |RA|NC |NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.0 %
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.
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Analog input 1 scaling

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

Regen

. Bit | SP| FI |DE|Txt|VM | DP | ND |RA|NC|NV|PT |[US |RW|BU |PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0t0 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen
Update rate Background read
Analog input 1 invert
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM | DP | ND |RA|NC|NV|PT |[US |RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate Background read
Analog input 1 destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV|PT |US |RW|BU|PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51
Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00
Regen
Update rate Read on reset
Analog input 2
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo, +100.0 %
Regen
Update rate Combined update time. This module adds 4ms to the combined update time.
Analog input 2 scaling
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 t0 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen
Update rate Background read
“ Analog input 2 invert
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0

Update rate

Background read

Menus 15 to 17
SM-I/O Plus
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x.47 Analog input 2 destination
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP | ND |RA|NC [NV | PT |US |RW|BU | PS
Coding
1 2 1 1 1 1

Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51

Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00

Regen
Update rate Read on reset

“ Analog output 1 source

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
2 1 1 1 1

Range Open-loop, Closed-loop vector, Servo, Pr 0.00 to Pr 21.51

Regen
Default Open-loop, Closed-loop vector, Servo, Pr 0.00

Regen
Update rate Read on reset

Analog output 1 scaling

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE|Txt |[VM|DP | ND |RA|NC|NV |PT |US|RW|BU|PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.000 to 4.000
Regen
Default Open-loop, Closed-loop vector, Servo, 1.000
Regen

Update rate Background read

Solutions Module error status

Drive modes Open-loop, Closed-loop vector, Servo, Regen

] Bit [SP| FI |[DE|Txt|VM |DP |[ND | RA |NC|NV|PT |US|RW]|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 255
Update rate Background write

The error status is provided so that only one Solutions Module error trip is required for each Solutions Module slot. If an error occurs the reason for
the error is written to this parameter and the drive may produce a SLotx.Er trip, where x is the slot number. A value of zero indicates that the module
has not detected an error, a non-zero value indicates that an error has been detected. (See descriptions for each category for the meaning of the
values in this parameter.) When the drive is reset this parameter is cleared for all Solutions Modules.

All modules include a temperature monitoring circuit. If the PCB temperature exceeds 90°C the drive fan is forced to operate at full speed (for a
minimum of 10s). If the temperature falls below 90°C the fan can operate normally again. If the PCB temperature exceeds 100°C the drive is tripped
and the error status is set to 74.

Option software sub-version

Drive modes Open-loop, Closed-loop vector, Servo, Regen
] Bit [SP| FI |[DE|Txt|VM |DP |[ND | RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 99
Update rate Write on power-up

Most Solutions Modules include a processor with software. The software version is displayed in these parameters in the form Pr x.02 = xx.yy and Pr
x.50 = zz. Where xx specifies a change that affects hardware compatibility, yy specifies a change that affects product documentation, and zz specifies
a change that does not affect the product documentation. When a module is fitted that does not contain software both these parameters appear as
zero.
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Menus 15 to 17
SM-EZMotion

Error

Code CTz:ius?e Error Possible Reason Possible Solution
(Prx.50) | '"'P*
The SP Menu Parameter that you are
SP Parameter Access Error - . .
41 Y o trying to read from or write to does not | Please double check the parameter number
Parameter Doesn't Exist exist
The SP Menu Parameter that you are Av.0|d writing to Reac_i Or?Iy parameters. Use
42 v SP Parameter Access Error - trving to write to is a Read Onl Drive Menu Watch view in PowerTools Pro,
Parameter is Read Only ying y or Unidrive SP User Guide to verify
parameter -
parameter accessibility
Avoid reading from Write Only parameters.
43 v SP Parameter Access Error - The SP Menu Parameter that you are | Use Drive Menu Watch view in PowerTools
Parameter is Write Only trying to read from is Write Only Pro, or Unidrive SP User Guide to verify
parameter accessibility
Modify value that you are trying to write so
a4 v SP Parameter Access Error - Written | The value you are trying to write to the | that it is within valid range of the parameter.
Value Out of Range SP Menu Parameter is out of range. Use the Unidrive SP User Guide to verify the
range of the parameter and try again
73 Y SP Database Setup Error
Select lower switching frequency in
SM-EZMotion module temperature has PowerTooIs Pro conflguratlon, or reduce
74 Y Module Overheat Error . motion performance (i.e. lower accel/decel,
exceeded 83 degrees Farenheit -
lengthen dwells). If problem persists, please
contact factory
101 Y Invalid Configuration Error
102 Y NVM Invalid Error
103 v Power Up Test Failure Error SM-EZMotlon module Power Up Test Cycl_e power to the system. If problem
failed persists, please contact factory
Increase Following Error Limit in PowerTools
Pro configuration. Increase Velocity Loop
) Bandwidth and/or Position Loop Bandwidth
Amount of following error exceeded . . .
. . o . in PowerTools Pro configuration. Lower
104 Y Following Error following error limit set in PowerTools ) )
Acceleration/Deceleration ramp values.
Pro software. e
Make sure that programmed velocity is within
maximum operating speed of the given
motor.
Hardware Travel Limit Plus switch has | Verify motion profiles/programs to make sure
105 N Travel Limit Plus activated, or Software Travel Limit Plus | that motion is not configured to exceed
position has been exceeded desired travel positions
Hardware Travel Limit Minus switch Verify motion profiles/programs to make sure
106 N Travel Limit Minus has activated, or Software Travel Limit | that motion is not configured to exceed
Minus position has been exceeded desired travel positions
. Download a configuration to the SM-
107 Y No Program Error SM_I.EZMO.UOH modul(.e has no EZMotion module using PowerTools Pro
configuration loaded in it
software
If using the "Using Capture.#" instruction
Maximum allowable position change after an Index.#.Initiate instruction in your
108 Y Motion Trajectory Error within one control loop update has user program, make sure that the captured
been exceeded data is recent enough so that the motor can
actually achieve the necessary acceleration
Select a longer Trajectory Update Rate in the
L PowerTools Pro configuration. A longer
Control Loop processing time has Trajectory Update Rate gives the control loo
109 Y Trajectory Update Overrun Error taken longer than the user selected ) . e 9 P
Trajectory Update Rate more time to process. Be sure not to enable
any PLS's, Captures, or Queues that are not
being used.
120 Y File Corruption Error - Consult Factory
121 Y File Corruption Error - Consult Factory
122 Y File Corruption Error - Consult Factory
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Error Cause
Code Trio? Error Possible Reason Possible Solution
(Prx.50) | '"P¢
123 Y Program Error - Buffer Overrun
Do not nest more than four "Call Program"
" " . operations. To avoid this, return to the
Too many "Call Program instructions original calling programs before callin
124 Y Program Error - Call Stack Overflow have been processed without returning 9 9 prog 9
e another program. (See Call Program
to original "calling" program . . SO
instruction explanation in this manual for
more information).
125 Y File Corruption Error - Consult Factory
126 Y File Corruption Error - Consult Factory
Re-download original PowerTools Pro
127 Y Flash Error Loading from Flash Memory has failed | configuration file. If problem persists, please
contact factory.
128 Y File Corruption Error - Consult Factory
. Re-download original PowerTools Pro
User Program has processed an illegal ) L .
129 Y Program Error - lllegal Command configuration file. If problem persists, please
command
contact factory.
130 Y File Corruption Error - Consult Factory
131 Y File Corruption Error - Consult Factory
132 Y File Corruption Error - Consult Factory
133 Y File Corruption Error - Consult Factory
134 Y File Corruption Error - Consult Factory
. o Verify that the sum of all the operands in
] y | Program Error - Math Addition Math addrl]non opelranqn in userrﬂ | addition formulas will not result in a value in
35 Overflow program has resulted in an overflow o the following range:
the resultant parameter 31 31
-2°'<SUM < 2°'1
136 v Program Error - Math Divide By Zero Fprmula in user program causes a Make surfe that the denominator in all division
divide by zero formulas is not equal to zero.
Program Error - Math Divide Operand
137 Y
Too Large
Program Error - Math Multiplication Normalization of multiplication
138 Y o . . .
Normalization Failed parameters in user program has failed
139 v Program Error - Math Multiplication
Operand Too Large
140 Y Program Error - Overflow
Program Error - Math Subtraction
141 Y
Overflow
142 Y Program Error - Math Stack Overflow User Program math process stack has
overflown
143 Y File Corruption Error - Consult Factory
144 Y File Corruption Error - Consult Factory
145 Y File Corruption Error - Consult Factory
146 Y File Corruption Error - Consult Factory
Program Error - Flash Memory Size User configuration exceeds available Eliminate any unused Indexes or Programs
147 Y . and re-download the PowerTools Pro
Exceeded flash memory size ) .
configuration
Program Error - RAM Memory Size User configuration exceeds available Eliminate any unused Indexes or Programs
148 Y . and re-download the PowerTools Pro
Exceeded RAM memory size ) .
configuration
153 Y File Corruption Error - Consult Factory
154 Y File Corruption Error - Consult Factory
155 Y File Corruption Error - Consult Factory
156 v Program Error - Too Many Wait For No more than nine arguments in Wait Limit # of arguments and redownloads
Instructions for Instruction
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Error Cause
Code Trio? Error Possible Reason Possible Solution
(Prx.50) | '"'P*
157 Y File Corruption Error - Consult Factory
158 Y File Corruption Error - Consult Factory
159 Y File Corruption Error - Consult Factory
160 Y File Corruption Error - Consult Factory
161 Y File Corruption Error - Consult Factory
162 Y File Corruption Error - Consult Factory
163 Y File Corruption Error - Consult Factory
164 Y File Corruption Error - Consult Factory
165 Y File Corruption Error - Consult Factory
166 v Program Error - EZMotion Parameter V::,:;Ztrg:‘?: ZZ:'M;EZg;tIiosnout of
Write Out of Range P prog
range
Switch module located in Slot 1 to match
171 Y Invalid Slot 1 Selection PowerTools Pro file does not match ) >y, up
actual module tvpe fitted configuration to match the module type
P actually fitted, and then re-download the
configuration.
Switch module located in Slot 2 to match
172 Y Invalid Slot 2 Selection PowerTools Pro file does not match ) Y, P
actual module tvpe fitted configuration to match the module type
P actually fitted, and then re-download the
configuration.
Switch module located in Slot 3 to match
173 Y Invalid Slot 3 Selection PowerTools Pro file does not match ) >, up
actual module type fitted configuration to match the module type
actually fitted, and then re-download the
configuration.
174 Y File Corruption Error - Consult Factory
SM-EZMotoin module can only supply
20mA maximum total output current. If | Modify circuitry of devices connected to the
175 Y Module Output Overload this fault occurs, the digital output SM-EZMotion module digital outputs so that
device attached to the module outputs | they draw no more than 20maA total.
is drawing too much current.
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Option ID code
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE | Txt |VM |DP |ND | RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 0 to 499

Update rate

Write on power-up

When no Solutions Module is fitted in the relevant slot this parameter is zero. When a module is fitted this parameter displays the identification code
of the module as shown below.

Dumb
Code Module Category module
0 No module fitted

101 SM-Resolver Position feedback 4
102 SM-Universal Encoder Plus Position feedback

104 SM-Encoder Plus Position feedback 4
201 SM-I/O Plus I/0 expansion module v
301 SM-Applications Applications module

302 SM-Applications Lite Applications module

303 SM-EZMotion

401 reserved Fieldbus

402 reserved Fieldbus

403 SM-PROFIBUS-DP Fieldbus

404 SM-INTERBUS Fieldbus

405 reserved Fieldbus

406 SM-CAN Fieldbus

407 SM-DeviceNet Fieldbus

408 SM-CANopen Fieldbus

501 SM-SLM Position feedback

When parameters are saved by the user in the drive EEPROM the option code of the currently fitted module is saved in EEPROM. If the drive is

subsequently powered-up with a different module fitted, or no module fitted where a module was previously fitted, the drive gives a Slot.dF trip. The
menu for the relevant slot appears for the new module category with the default parameter values for the new category. The new parameters values
are not stored in EEPROM until the user performs a parameter save.

Option software version
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU]|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 00.00 to 99.99
Update rate Write on power-up
EZOutput.1.Status
Drive modes Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|VM|[DP | ND |RA|NC [NV | PT |US |RW|BU |PS
Coding
1 1 1 1
Update rate Trajectory update rate (user configured)

This parameter shows the status of digital Output #1 on the SM-EZMotion module. A value of 1 indicates that the Output is active. A value of 0
indicates that the Output is inactive. This equates Pin # 6 on the EZMotion I/O Connector.

“ EZOutput.2.Status

Drive modes

Closed-loop vector, Servo

Coding

Bit | SP | FI | DE | Txt

VM |[DP | ND |RA|NC|NV | PT |US |RW

BU | PS

1

1 1 1

Update rate

Trajectory update rate (user configured)

This parameter shows the status of digital Output #2 on the SM-EZMotion module. A value of 1 indicates that the Output is active. A value of 0

74
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indicates that the Output is inactive. This equates Pin # 7 on the EZMotion 1/0O Connector.

EZInput.1.Status

Drive modes Closed-loop vector, Servo

Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
1 1 1 1
Update rate Trajectory update rate (user configured)

Coding

This parameter shows the status of digital Input #1 on the SM-EZMotion module. A value of 1 indicates that the Input is active. A value of 0 indicates
that the Input is inactive. This equates Pin # 2 on the EZMotion 1/0 Connector.

EZInput.2.Status
Drive modes Closed-loop vector, Servo
Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU |PS
1 1 1 1
Update rate Trajectory update rate (user configured)

Coding

This parameter shows the status of digital Input #2 on the SM-EZMotion module. A value of 1 indicates that the Input is active. A value of 0 indicates
that the Input is inactive. This equates Pin # 3 on the EZMotion 1/0O Connector.

EZInput.3.Status

Drive modes Closed-loop vector, Servo

Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU |PS
1 1 1 1
Update rate Trajectory update rate (user configured)

Coding

This parameter shows the status of digital Input #3 on the SM-EZMotion module. A value of 1 indicates that the Input is active. A value of 0 indicates
that the Input is inactive. This equates Pin # 4 on the EZMotion I/O Connector.

EZInput.4.Status
Drive modes Closed-loop vector, Servo
Bit | SP| FI |[DE|Txt|VM|DP | ND |RA|NC|NV | PT |US |RW|BU |PS
1 1 1 1
Update rate Trajectory update rate (user configured)

Coding

This parameter shows the status of digital Input #4 on the SM-EZMotion module. A value of 1 indicates that the Input is active. A value of 0 indicates
that the Input is inactive. This equates Pin # 5 on the EZMotion 1/0 Connector.

Drive modes Closed-loop vector, Servo

Bit | SP| FI |DE | Txt |[VM|DP| ND |RA|NC|NV |PT |US|RW|BU |PS
1 1 1 1
Update rate Trajectory update rate (user configured)

Coding

The system status parameter is used to indicate the status of each of the user program tasks and motion profiles. This parameter can give the user
some idea of what the SM-EZMotion module is commanding without being online using PowerTools Pro EZ.

There are six individual digits that indicate the status of different processes. This parameter will display a six digit number that can be used in
conjunction with the graphic below to determine the status of each process. Leading zeros in the value are not displayed.

o
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Task 3 Status Profile 0 Status

0 = Not Active 0 = Not Active
1 = Active 1 = Stop Active
2 = Processing Home 2 = Index Active
3 = Jog Active
4 = Gear Active
Task 2 Status 5 = Dwell Active
0 = Not Active 6 = Home Active
1 =Active .
2 = Processing Home Profile 1 Status
0 = Not Active
Task 1 Status 1 = Stop Active
_ . 2 = Index Active
0 = Not' Active 3 = Jog Active
1=Active 4 = Gear Active
2 = Processing Home 5 = Dwell Active

6 = Home Active

Task 0 Status

0 = Not Active
1 =Active
2 = Processing Home

Examples:
Pr x.48 = 11023 would signify that user programs are currently running on Task 2 and Task 1, and that a Index is running on Profile 1 while a Jog is
running on Profile 0.

Pr x.48 = 104 would signify that a user program is running on Task 0 and Gearing motion is running on Profile 0.

Solutions Module error status

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 255
Update rate Background write

The error status is provided so that only one Solutions Module error trip is required for each Solutions Module slot. If an error occurs the reason for
the error is written to this parameter and the drive may produce a SLotx.Er trip, where x is the slot number. A value of zero indicates that the module
has not detected an error, a non-zero value indicates that an error has been detected. (See descriptions for each category for the meaning of the
values in this parameter.) When the drive is reset this parameter is cleared for all Solutions Modules.

All modules include a temperature monitoring circuit. If the PCB temperature exceeds 90°C the drive fan is forced to operate at full speed (for a
minimum of 10s). If the temperature falls below 90°C the fan can operate normally again. If the PCB temperature exceeds 100°C the drive is tripped
and the error status is set to 74.

Option software sub-version

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 99
Update rate Write on power-up

Most Solutions Modules include a processor with software. The software version is displayed in these parameters in the form Pr x.02 = xx.yy and Pr
x.50 = zz. Where xx specifies a change that affects hardware compatibility, yy specifies a change that affects product documentation, and zz specifies
a change that does not affect the product documentation. When a module is fitted that does not contain software both these parameters appear as
zero.

N
N
o
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5.16.6 Fieldbus module category parameters

Possible Solutions Module error status values

Fieldbus
Error code Solutions Reason for fault
Module
52 g:ﬁgzﬁt Control word user trip
61 All Invalid configuration parameters.
64 SM-DeviceNet | No Polled data has been received for a length of time defined by the EPR x0 004.
65 /-g:vle_)g;Aeﬁt Network loss
SM-DeviceNet,
66 SM-CANopen, | "Bus-Off’ Node sees an excessive number of transmission errors.
SM-CAN
67 SM-CANopen | Node has not received a SYNC telegram within a specified time - to be defined.
68 SM-CANopen | Node has not received the guarding telegram within the time period specified.
69 SM-CAN Node sends a data frame and no other node acknowledges receipt of the frame message.
70 Al No valid Fieldbus Menu data available in the module to download to the drive — The user may not have saved any
data, or the data save may not have been completed successfully.
74 All The Solutions Module has overheated.
75 All The drive is not responding
80 All Inter-option communication failure
81 All Inter-option communication to slot 1 timeout.
82 All Inter-option communication to slot 2 timeout.
83 All Inter-option communication to slot 3 timeout.
98 All The Solutions Module background task has not been completed.
99 All Software Fault.

Drive modes

Option ID code

Open-loop, Closed-loop vector, Servo, Regen

Coding

Bit | SP

Fl

DE | Txt |VM | DP | ND | RA [NC | NV | PT | US |RW | BU | PS

1

Range

Open-loop, Closed-loop, Servo, Regen

0to 499

Update rate

Write on power-up

When no Solutions Module is fitted in the relevant slot this parameter is zero. When a module is fitted this parameter displays the identification code

of the module as shown below.

Dumb
Code Module Category module
0 No module fitted

101 SM-Resolver Position feedback 4
102 SM-Universal Encoder Plus Position feedback

104 SM-Encoder Plus Position feedback 4
201 SM-I/O Plus 1/0 expansion module v
301 SM-Applications Applications module

302 SM-Applications Lite Applications module

303 SM-EZMotion

401 reserved Fieldbus

402 reserved Fieldbus

403 SM-PROFIBUS-DP Fieldbus

404 SM-INTERBUS Fieldbus

405 reserved Fieldbus

406 SM-CAN Fieldbus

407 SM-DeviceNet Fieldbus

408 SM-CANopen Fieldbus

501 SM-SLM Position feedback

When parameters are saved by the user in the drive EEPROM the option code of the currently fitted module is saved in EEPROM. If the drive is
subsequently powered-up with a different module fitted, or no module fitted where a module was previously fitted, the drive gives a Slot.dF trip. The
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menu for the relevant slot appears for the new module category with the default parameter values for the new category. The new parameters values
are not stored in EEPROM until the user performs a parameter save.

Option software version

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 00.00 to 99.99

Update rate

Write on power-up

x.03

Fieldbus Node Address

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1
Default All drives 65,535
Range All drives 65,535

Fieldbus Baud Rate

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1
Default All drives 127
Range All drives -128 to 127

Drive types Open-loop, Closed-loop vector, Servo, Regen
] Bit |[SP| FI |DE | Txt |VM |DP |ND |RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1
Default All drives 4
Range All drives 65,535

This parameter has different behaviour depending on the fieldbus type:

Fieldbus

Mode function

SM-PROFIBUS-DP

Sets the number of cyclic words and the format of the non-cyclic channel as follows:

Value = (X X 100) + Y

X = Non-Cyclic Mode (0 = disabled, 1 = CTNC, 2 = Siemens compatible)

Y = Number of cyclic words (0 = none, 1-28 words)

If Pr x.05 is zero the input and output data lengths, and PPO types can be selected explicitly
— See SM-PROFIBUS-DP documentation for further details.

SM-INTERBUS

Sets the number of cyclic words and the number of words used by PCP
Value = (X X 100) + Y

X = Non-Cyclic Mode (0 = disabled, 1 = PCP, 2 = CTNC)

Y = Number of cyclic words (0 = none, 1-10 words)

Note: X+Y must be 10 or less

SM-DeviceNet

Sets the number of cyclic words and the format of the non-cyclic channel as follows:-

Value = (X X 100) + Y

X = Non-Cyclic Mode (0 = disabled, 1 = CTNC, 2 = Siemens compatible)

Y = Number of cyclic words (0 = none, 1-28 words)

If Pr x.05 is zero assembly objects should be explicitly set in Pr x.39 and Pr x.40 — See SM-
DeviceNet documentation for further details.

The maximum amount of polled data that can be transferred is 28 words.

SM-CANopen, SM-CAN

To be defined

If Pr x.05 = 0 then the input and output cyclic data lengths will be configured independently by Pr x.38, Pr x.39 and Pr x.40.

Nl
N
oo
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Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1
Default All drives 200
Range All drives 0 to 3,000

Parameter Keylpad and | Parameter Pgra_meter Macros Serialcomms| Electronic Performance Feature look-|

structure display x.00 description format descriptions protocol nameplate up table

Fieldbus diagnostic
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1

Default All drives 0
Range All drives 19,999
<-10 | Fieldbus specific state.

-4 | Software error

-3 | Invalid configuration parameters.

-2 | Fieldbus initialisation failure.

-1 Initialisation complete but no network running.

0 Network running but no network cycles per second detected.

Network cycles per second detected. See Fieldbus specific documentation for further details.

Menus 15 to 17
Fieldbus

The trip is primed when cyclic data transfer begins. If there are no cyclic data transfers for a time that is greater than or equal to Pr x.07 a "network
loss" trip will occur. The trip delay time can be entered into Pr x.07 in ms (zero is disabled). A network loss trip will not effect the internal state of the
module, it is only a user indication. The fieldbus specific network management schemes are used to influence the master, and control the state of the

module.

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP| FI |[DE|Txt|VM | DP |ND |RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1
Default All drive types 0

Selects the order of 16 and 32bit data (transferred in the cyclic channels (and non-cyclic channels if fieldbus permits).

NOTE

Not all fieldbuses support both endian types — See the fieldbus specific documentation for further details.

OFF

Big Endianism - MSByte first.

ON

Little Endianism - LSByte first.

Pr x.09 through Pr x.29 control how network data is handled depending on the fieldbus type.

Register control

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP| FI |[DE|Txt|{VM|DP |ND|RA|NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1
Default All drive types 0

Fieldbus

Pr x.09 set to zero

Pr x.09 set to 1

SM-INTERBUS

SM-DeviceNet
SM-CANopen

SM-PROFIBUS-DP

| registers (Pr x.10 to Pr x.19) map drive
parameters to PLC IN data registers.

O registers (Pr x.20 to Pr x.29) map PLC
OUT data registers to drive parameters

The values in the | registers (Pr x.10 to Pr x.19) will be
sent to the PLC IN data registers.

Values received from the PLC OUT registers will be
placed directly into the O registers (Pr x.20 to Pr x.29).

SM-CAN

I and O registers are reserved and must
not be used

| and O registers are reserved and must not be used

Defines how the 'I' and 'O’ data registers are handled. If Pr x.05 > 0 then Pr x.09 being set to 1 will result in Pr x.06 showing -3 (Invalid configuration
parameters) and detailed mapping status information will be shown in Pr x.49.
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If Pr x.09 is changed form 0 to 1, prior to the drive being re-initialised then the re-initialisation will cause all | and O registers (Pr x.10 to Pr x.29) to be
cleared, assuming that all configuration parameters are valid. Any other drive re-initialisation or cycling of the drive's power will leave the registers

unaffected.

‘I data register 0

‘I data register 1

‘I data register 2

‘r data register 3

‘I data register 4

‘r data register 5

‘I data register 6

‘r data register 7

‘I data registers 8

‘r data registers 9

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1
Default All drive types Fieldbus specific
Range All drives -32,768 to 32,767

Defines parameters that are input to the PLC.

If Prx.09 = 0 then Pr x.10 to Pr x.19 will be used for configuring the input cyclic data mappings.

Pr x.10 to Pr x.19 will only be read following a reset. Any invalid entry will result in a trip 61 (Invalid configuration parameter(s)). Cyclic communication
will not commence unless all configuration parameter(s) are found to be correct, following a reset. Pr x.06 will remain at -2 therefore indicating an

unsuccessful initialisation.

‘O’ data register 0

‘O’ data register 1

‘O’ data register 2

‘O’ data register 3

‘O’ data register 4

‘O’ data register 5

‘O’ data register 6

‘O’ data register 7

‘O’ data register 8

‘O’ data register 9

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU | PS
Coding
1 1
Default All drive types Fieldbus specific
Range All drives -32,768 to 32,767

Defines parameters that are output from the PLC.

If Pr x.09 = 0 then Pr x.20 to Pr x.29 will be used for configuring the output cyclic data mappings.

Pr x.20 to Pr x.29 will only be read following a reset. Any invalid entry will result in the status being set to -3 and mapping error information being
placed in Pr x.49. Cyclic communication will not commence unless all configuration parameter(s) are found to be correct, following a reset. Pr x.06
will remain at -3 therefore indicating an unsuccessful initialisation.

If after a drive mode change the mappings parameters become invalid, the drive will trip ‘invalid configuration parameters’.

Effect of register control on mapping parameters
If Pr x.09 = 1 then the input cyclic data will be mapped directly from Pr x.10 to Pr x.19 and the output cyclic data will be mapped directly into Pr x.20
to Pr x.29. For this reason if a length of more than 10 is selected for either the input or output cyclic data only the first 10 words can be used. A cyclic
data mode of greater length than 10 will result in an over-length error.
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Effects of non-cyclic data modes on mapping parameters
If Pr x.05 has been set to enable a non-cyclic data type then during the module's initialisation the first 'I' and 'O' parameters will be checked. If either
of these parameters is already mapped to non-cyclic virtual parameter then it will be over written to make sure that it is of the correct format (1 word
CTNC or 4 word PPONC). If either of the parameters are found not to be non-cyclic virtual parameters then the first 9 parameters in the relevant

group will be shuffled up a place and the first parameter will be set for the non-cyclic channel. This means that if Pr x.19 or Pr x.29 has been set and
a non-cyclic data type has been selected this mapping could be lost.
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If Pr x.05 has been set to not enable any form of non-cyclic data the first 'l' and 'O’ parameters are checked. If either is set to a non-cyclic virtual
parameter then the last 9 parameters in the relevant group will be shuffled down to remove the non-cyclic channel and the last mapping parameter will
be set to 0. Non-cyclic virtual parameters placed anywhere else in the mappings won't be removed.

If Pr x.05 = 0 and Pr x.09 = 0 any non-cyclic virtual parameters in the first 'I' or 'O' parameter will be left.

A maximum of 1 non-cyclic channel can be placed in both the ‘I and ‘O’ parameters for each non-cyclic type. If multiple non-cyclic channels of the
same type are defined then a mapping error will be produced.

Fieldbus setup menu access
Setting an ‘I’ or ‘O’ parameter to a UT7x fieldbus setup menu must specify the slot in which the fieldbus Solutions Module is placed by using menus
15 -> 17 for slots 1 -> 3 respectively. Mapping into another fieldbus modules setup menu parameters Pr x.10 to Pr x.29 will only be allowed if that
module is in register control (Pr x.09 = 1) to prevent corruption of mapping configurations. Mapping into a Solutions Modules own setup menu by
either direct mapping or by use of the virtual fieldbus setup menu (menu 60) is not allowed. Any invalid mapping into a fieldbus setup menu will show
as a read-write mismatch error.

SM-Applications parameter access
Setting an 'I' or 'O' parameter to a SM-Applications database parameter without a slot specified will cause the fieldbus module to select the SM-
Applications fitted in the lowest numbered slot. If access to two SM-Applications is required, then the slots must be addressed specifically by using
menus 100 -> 181 (See Table 5-10). These values have been chosen to allow complete access to the SM-Applications menus and yet still keep an 8
bit menu identifier, which is needed for CT non-cyclic compatibility.

Table 5-10 Solutions Module slot equivalent menus

Menu

Slot 1

Slot 2

Slot 3

70 -> 91 — SM-Applications PLC Menus

100 -> 127

130 -> 157

160 -> 187

Advanced SM-Applications parameter mapping
Should adjacent parameters within Pr x.10 to Pr x.19 and/or Pr x.20 to Pr x.29 represent mappings to different parameters within the same SM-
Applications PLC menu (70 -> 75), or the drives application menus (18 -> 20), then the mappings will be interpreted to indicate a range.

Ranges will only be generated if the first parameter value of the adjacent pair is lower than the second parameter value.

Table 5-11 illustrates a possible (although not expected) mapping configuration for a drive with a SM-PROFIBUS-DP in slot 1 and SM-Applications in
slots 2 and 3 respectively.

Table 5-11 Example 'I' and 'O’ Mappings
pl\:f:nr::;gr param:feﬁ'"s‘gtting Data Width (Ru::it:;[':'ztt?ilvivr:dé;tes) Comment

Pr15.10 Pr 10.40 1*16 bit 2 Default - Status (not fixed)
Pr15.11 Pr2.01 1*32 bit 6 Default - Post ramp speed reference (not fixed)
Pr15.12 Pr 4.20 1*16 bit 8 Default - % of rated load (not fixed)
Pr15.13 Pr130.11 532 bit 28 A range of 5, slot 2, SM-Applications PLC registers will be the source of
Pr15.14 Pr130.15 cyclic data
Pr15.15 Pr71.03 1*32 bit 32 A slot 2 SM-Applications parameter will source cyclic data
Pr15.16 Pr 160.11 532 bit 59 A range of 5, slot 3, SM-Applications PLC registers will be the source of
Pr15.17 Pr160.15 cyclic data
Pr15.18 0 0 52 Channel disabled
Pr15.19 0 0 52 Channel disabled
Pr 15.20 Pr 6.42 1*16 bit 2 Default — Control word (not fixed)
Pr15.21 Pr1.21 1*32 bit 6 Default — Pre-set speed reference (not fixed)
Pr 15.22 Pr 4.08 1*32 bit 10 Default — Torque reference (not fixed)
Pr15.23 Pr 130.01 532 bit 30 A range of 5, slot 2, SM-Applications PLC registers will receive cyclic
Pr15.24 Pr 130.05 data
Pr 15.25 Pr131.03 1*32 bit 34 A slot 2 SM-Applications parameter will receive cyclic data
Pr 15.26 Pr 160.01 532 bit 54 A range of 5, slot 3, SM-Applications PLC registers will receive cyclic
Pr15.27 Pr 160.05 data
Pr 15.28 0 0 54 Channel disabled
Pr 15.29 0 0 54 Channel disabled

Table 5-12 illustrates what the resulting message would look like.
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Table 5-12 Resulting Data Structure

In Data Out Data

Word 0 Pr10.40 Word 0 Pr 6.42
Word 1 Pr2.01 Word 1 Pr1.21
Word 2 Pr2.01 Word 2 Pr1.21
Word 3 Pr4.20 Word 3 Pr 4.08
Word 4 Pr130.11 Word 4 Pr 4.08
Word 5 Pr130.11 Word 5 Pr 130.01
Word 6 Pr130.12 Word 6 Pr 130.01
Word 7 Pr130.12 Word 7 Pr 130.02
Word 8 Pr130.13 Word 8 Pr 130.02
Word 9 Pr130.13 Word 9 Pr130.03
Word 10 Pr130.14 Word 10 Pr130.03
Word 11 Pr130.14 Word 11 Pr 130.04
Word 12 Pr130.15 Word 12 Pr 130.04
Word 13 Pr130.15 Word 13 Pr 130.05
Word 14 Pr71.03 Word 14 Pr 130.05
Word 15 Pr71.03 Word 15 Pr131.03
Word 16 Pr160.11 Word 16 Pr131.03
Word 17 Pr160.11 Word 17 Pr 160.01
Word 18 Pr 160.12 Word 18 Pr 160.01
Word 19 Pr160.12 Word 19 Pr 160.02
Word 20 Pr160.13 Word 20 Pr 160.02
Word 21 Pr160.13 Word 21 Pr 160.03
Word 22 Pr160.14 Word 22 Pr160.03
Word 23 Pr160.14 Word 23 Pr 160.04
Word 24 Pr 160.15 Word 24 Pr 160.04
Word 25 Pr160.15 Word 25 Pr 160.05
Word 26 - Word 26 Pr 160.05
Word 27 - Word 27 -

Inter-option communication handling

When SM-Applications parameters are mapped (except direct access to set-up menu 15,16 or 17) the data transfer takes place through the inter-
option communications channel. This channel gives complete access to all SM-Applications parameters but due to the nature of the transfer method
transferring multiple parameters this way can be slow. The server (SM-Applications) polls the client (fieldbus module) every 1ms looking for a new
request. Only one request can be carried out on each poll, therefore to transfer 10 parameters individually will take approximately 10ms.

To reduce the speed problem data can be transferred in blocks. A block consists of up 10 words of data from consecutive parameters from in a single
SM-Applications PLC menu (all PLC menus parameters are treated as 32bit, so up to 5 parameters per block). To reduce overhead in block transfers
mapping information for a block is sent to the SM-Applications during initialisation, once cyclic data transfer starts block data is sent or received
without the need for mapping information. There are 8 input, and 8 output, blocks available to provide up to 80 words in each direction (more than is
currently required).

Blocks are only set up for ranges of 2 or more SM-Applications PLC mappings. A single parameter is always transferred using the standard transfer
method, as there is no speed advantage in using up a block. Large ranges will span across multiple blocks, however if after creating a block only a
single parameter remains it will be mapped using the single transfer method. For example a range of 7 PLC parameters will use a full block of 5 and
a block containing 2 parameters whereas a range of 11 PLC parameters will use up 2 full blocks and a single transfer. Fewer but larger ranges are
therefore more efficient that multiple smaller ranges.

With only 10 mapping parameters (once expanded up to 32 words can be mapped) available to the user it is only possible to create up to 5 ranges.
For this reason the maximum number of blocks that can currently be used is 6 (4 ranges of 2 parameters and 1 range of 8), although 8 blocks are
available.

Timeout Trips:

If inter-option communication is in use and the server (e.g. SM-Applications) is reset but no reset request has been made to the client then a client
timeout trip will occur.

If both the client and server are reset (e.g. by 1070 being set in Pr x.00) no trip will occur, both will reset and communication will restart.

If the client is reset (e.g. by Pr x.31 in a fieldbus setup menu being set to 1) the client will restart, no trip will occur and the server will continue normal
operation.
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Load option defaults
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Default All drive types 0

The value set in Pr x.30 will affect the drive 'parameter default’ sequence and will be cleared once defaults are loaded.

If Pr x.30 = 0 and a Unidrive SP default is requested then step 4 will be bypassed.
If Pr x.30 = 1 and a Unidrive SP default is requested then step 4 will be included.

Fieldbus communication will be stopped.

. The drive will load its default parameter values and automatically save them to its EEPROM.

3. Solutions Module will over-write any general drive default values with fieldbus specific ones. e.g. if a SM-DeviceNet is fitted and it sees that 65535
(general drive default) is present in the node address parameter the module will over-write this with 63.

NOTE

The module also monitors for "general drive default" values in the background task and over-writes as necessary.

N =

4. Default Solutions Module parameter settings will be saved within the Solutions Modules Flash memory.
5. The module will reset itself.
6. The Solutions Module will perform its standard start-up procedure using the default values.

Save option parameters
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1
Default All drive types 0

The value set in Pr x.31 will affect the drive 'parameter save' sequence and will be cleared once parameters are saved as follows:
If Pr x.31 = 0 and a Unidrive SP save is requested:

1. The Unidrive SP will save its parameters.
If Prx.31 = 1 and a Unidrive SP save is requested:

The Unidrive SP will save its parameters.

Fieldbus communication will be halted immediately.

Fieldbus menu parameters will be saved within the Solutions Module Flash.

The module will reset itself.

The Solutions Module will perform its standard start-up procedure using the saved values.

ahrwN =

The ability to save the Fieldbus specific parameters within the Solutions Module enables the user to place a pre-programmed module into a
replacement drive and retain its settings, see Pr x.33.

NOTE

In most cases the user can simply perform a Unidrive SP parameter save - this is enough to ensure that the system will recover from a power supply
cycle and does not result in an interruption to Fieldbus communication.

Request to reinitialise
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1
Default All drive types 0

The parameter will be continuously polled and cleared once 'Request to reinitialise' is performed. When set, the following will occur:

1. Fieldbus communication will be stopped.
2. Prx.32 will be cleared.
3. Standard start-up procedure will be performed using current fieldbus configuration values

Setting the value 1,070 in any parameter 0 and pressing the drive reset button will cause any modules fitted in the drive to be reset.
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x.33 Download from Fieldbus Solutions Module
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1
Default All drive types 0

Pr x.33 is used to configure the Solutions Module set-up menu with values stored within the Fieldbus Solutions Modules flash memory and is cleared
once 'download' performed.

The parameter will be continuously polled. When set, the following will occur:

1. Fieldbus communication will be stopped.

2. Fieldbus menu parameter values will be downloaded to the Unidrive SP from the Solutions Modules flash memory - if a valid parameter set has
not been saved then a trip 70 will occur.

Pr x.33 will be cleared.

The module will reset itself.

5. The Solutions Module will perform its standard start-up procedure using the downloaded values.

> w

Compression
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP |ND |RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Default All drive types 0
Range All drives Oto1

If this parameter is set to 'OFF' then all mapped parameters (except PPONC which is 64 bit) will be treated as 32 bit. This provides the user with a
simpler method of configuring the cyclic data. The negative aspect is that network bandwidth can be wasted. If the parameter is set to 'ON' then all
mapped parameters that are 16 bits or less, will only require 16bits of data to be transmitted.

m Serial Number
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|{VM |DP [ND | RA|NC | NV |PT |US|RW|BU]|PS
Coding
1 1 1
Default All drives 0
Range All drives -2,147,483,648 to 2,147,483,647

The serial number is programmed into the product during manufacture. This enables the hardware and software compatibility to be checked, and
provide each module with a unique identifier that is accessible via software.

Fieldbus specific
Fieldbus specific
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT | US|RW|BU | PS
Coding
1 1 1
Default All drive types 0
“ Fieldbus specific defined mode
Drive types Open-loop, Closed-loop vector, Servo, Regen
] Bit [SP| FI |[DE|Txt|VM |DP |[ND | RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1
Default All drives 0
Range All drives 0to 255

Used to enable cyclic data configurations that have been pre-defined in the fieldbus specifications. See fieldbus specific documentation for more
details.
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Cyclic input configuration
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE|Txt|VM |DP |ND | RA|[NC | NV | PT | US |[RW|BU | PS
Coding
1 1 1
Default All drives 0
Range All drives 0 to 255
Cyclic output configuration
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE|Txt |VM |DP |ND | RA|[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1
Default All drives 0
Range All drives 0 to 255

Used to configure or display the input cyclic data length or object type, actual implementation is fieldbus dependent.

Fieldbus Configuration details shown in Pr x.39 / Pr x.40
SM-PROFIBUS-DP,
SM-CANopen, Length of Input/Output cyclic data in words
SM-INTERBUS
SM-DeviceNet Input/Output assembly object selected
SM-CAN To be defined
Fieldbus specific
Fieldbus specific
Fieldbus specific
Drive types Open-loop, Closed-loop vector, Servo, Regen
Coding Bit [SP| FI |DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
1 1 1
Default All drives 0
Range All drives 0 to 255
Fieldbus specific
Fieldbus specific
Fieldbus specific
Fieldbus specific
Fieldbus specific
Drive types Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |DE | Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
1 1 1
Default All drives 0
Range All drives 0 to 255
“ Mapping error status
Drive types Open-loop, Closed-loop vector, Servo, Regen
Coding Bit |[SP| FI |DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US |RW|BU|PS
1 1 1
Default All drives 0
Range All drives 0 to 255

The mapping error status indicates more detailed information regarding any problems with the current mapping parameters (See Table 5-13). If there
are multiple errors in the mapping information only the first error that is found will be shown. Once this error has been rectified the module will have to
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be re-initialised in order to show any other errors.

Table 5-13 Mapping error status meanings

General In Out Cause of error
Mappings OK 0
Fieldbus specific 1 101 201 | Fieldbus specific error has occurred.
. . Register mode Pr x.09 and Non-cyclic data mode Pr x.05 have been selected

Register + Non-cyclic 2
together.

Unsupported non-cyclic 3 A non-cyclic mode has been selected that is not supported.

Multiple non-cyclic 104 204 ‘The’same pon-cycllc type has been mapped multiple times in either the ‘In’ or
Out’ mappings.

Unsupported mode 5 The value in Pr x.05 is not valid.

Error reading mappings 110 210 | An error has occurred reading the mapping parameters from the drive.

Mapping value represents a parameter that is outside the drives range. Either

Parameter not possible i 21 parameter is less than Pr 0.00 or greater than Pr 199.99.
A read-only parameter has been mapped to an ‘Out’ mapping or a parameter that

Read/write mismatch. 112 212 cannqt be re:a\d h’as been mappeq to an ‘In’ mapping (parameter.mlght.not exist).
Mapping an ‘Out’ parameter to a fieldbus set-up menu that is not in register mode
also produces this error.

Hole in mapping 113 213 | Mapping parameters are not contiguous.

Duplicate mapping 214 | 2 ‘Out’ mappings are identical. In mappings can be duplicated.

Inter-option 15 215 A request to set up an inter-option communications block failed. Either the server

communications error () does not support block transfer or parameters were not legal.

Too many mapped objects 120 220 | After expanding ranges more than 32 ‘In’ or ‘Out’ mappings exist.

Mapping over length 121 291 Iﬁga;:;zle of complete ‘In” or ‘Out’ mappings exceed the length of the cyclic data

Too many for register

mode 122 222 | A cyclic data size of greater than 10 has been selected for register mode.

(*) Currently this error should not occur as all parameters are verified before an attempt is made to set up a block.
Other error codes can occur but are fieldbus specific errors and defined in the fieldbus specific documentation.
These fieldbus errors will be in the range 30 to 39 for general errors and 130 to 139/ 230 to 239 for ‘I’ and ‘O’ specific errors.

The mappings are checked during initialisation and due to the order that the checks take place error codes will be effectively prioritised. The order in
which checks are carried out is as follows.

1. Generate initial mappings (Error codes: 2, 3, 5, 22, 110, 111, 210, 211, Fieldbus specific)
Mapping configuration parameters from drive and checks that the requested mode and Solutions Modules are valid.
2. Convert IN mappings (Error codes - None)
Converts all menu short-cut values for IN mappings.
e.g. Menu 60 will be converted to Menu 15, 16 or 17.
3. Convert OUT mappings (Error codes - None)
Converts all menu short-cut values for OUT mappings.
e.g. Menu 60 will be converted to Menu 15, 16 or 17.
4. Expand IN mappings (Error codes — 113, 120)
Expand all ranges declared in IN mappings. Check that the resulting mappings don’t consist of more than the maximum allowed objects.
5. Expand OUT mappings (Error codes — 213, 220)
Expand all ranges declared in OUT mappings. Check that the resulting mappings don’t consist of more than the maximum allowed objects.
6. Check read mismatch (Error codes — 104, 112)
Check that all IN parameters can be successfully read.
7. Check write mismatch (Error codes — 204, 212, 214)
Check that all OUT parameters have write permissions. Also check that 2 mappings are not attempting to write to the same place.
8. Check IN data size (Error codes - 121)
Check that the total size of all IN mapped data is ok for the set mode.
9. Check OUT data size (Error codes - 221)
Check that the total size of all OUT mapped data is ok for the set mode.
10. Update IN inter-option comms blocks (Error codes - 115)
Set up cyclic blocks for IN mappings in inter-option comms channel.
11. Update OUT inter-option comms blocks (Error codes - 215)
Set up cyclic blocks for OUT mappings in inter-option comms channel.
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“ Solutions Module error status
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE|Txt|VM |DP |ND | RA|[NC | NV | PT | US |[RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 255

Menus 15 to 17
Fieldbus

The error status is provided so that only one Solutions Module error trip is required for each Solutions Module slot. If an error occurs the reason for
the error is written to this parameter and the drive may produce a SLotx.Er trip, where x is the slot number. A value of zero indicates that the module
has not detected an error, a non-zero value indicates that an error has been detected. (See descriptions for each category for the meaning of the
values in this parameter.) When the drive is reset this parameter is cleared for all Solutions Modules.

All modules include a temperature monitoring circuit. If the PCB temperature exceeds 90°C the drive fan is forced to operate at full speed (for a
minimum of 10s). If the temperature falls below 90°C the fan can operate normally again. If the PCB temperature exceeds 100°C the drive is tripped
and the error status is set to 74.

Drive modes

Option software sub-version

Open-loop, Closed-loop vector, Servo, Regen

Coding

Bit

SP

Fl

DE

Txt

VM

DP

ND | RA

NC

NV

PT | US |RW

BU | PS

1

Range

Open-loop, Closed-loop, Servo, Regen

0to 99

Update rate

Write on power-up

Most Solutions Modules include a processor with software. The software version is displayed in these parameters in the form Pr x.02 = xx.yy and Pr
x.50 = zz. Where xx specifies a change that affects hardware compatibility, yy specifies a change that affects product documentation, and zz specifies
a change that does not affect the product documentation. When a module is fitted that does not contain software both these parameters appear as

zero.
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5.16.7 SM-Applications

Product Variants

Different product variants within the SM-Applications range have different functionality and therefore some variants do not use all of the applications
module parameters. Modules that do not support all of the features have had hardware support for the unsupported features removed.

A comprehensive list of differences between the modules can be found in the relevant user guide for the SM-Applications module being used.

As some variants do not support all features of the SM-Applications range (for example SM-Applications Lite does not support CTNet) some error
codes and parameters are unused in these variants.

Throughout this document the # symbol is used to denote that a feature is not available or not supported on SM-Applications Lite.
If a parameter is unsupported it will contain a value of zero during execution.

Possible Solutions Module error status value.

Error code Reason for fault
39 User stack overflow
40 Unknown error
41 Parameter does not exist
42 Parameter read only
43 Parameter write only
44 Parameter value over range
45 Invalid synchronisation modes &
46 Not Used
47 Sync lost with Virtual Master &
48 RS485 not in user mode &
49 Invalid RS485 configuration &
50 Math fault
51 Array index out of range
52 Control word user trip
53 DPL program not compatible with this target
54 Processor overload/ Task Overrun
55 Invalid encoder configuration
56 Invalid timer unit configuration
57 Function block not supported by system
58 Corrupted Nonvolatile flash
59 Drive rejected application module as Sync master &
60 CTNet hardware error &
61 Invalid CTNet configuration &
62 CTNet baud rate does not match network &
63 CTNet node ID already in use &
64 Digital Output Overload &
65 Invalid Function Block Parameters
66 User Heap Requirement too large
67 File Does Not Exist
68 File Not Associated
69 Flash Access Failed during DB up-load from drive
70 User Program download while drive enabled
71 Failed to change drive mode
72 Invalid CTNet Buffer Operation &
73 Fast Parameter Initialisation Failure
74 Solutions Module over temperature
75 Hardware unavailable for requested operation on this module
76 lllegal module type
77 lllegal virtual mode operation attempted
78 Slot 1 module timed out during inter-option communications transaction
79 Slot 2 module timed out during inter-option communications transaction
80 Slot 3 module timed out during inter-option communications transaction
81 Unknown error during inter-option communications transaction

The Applications Module will only detect a change in parameter values after start-up or on restart after being reset.
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Drive modes Open-loop, Closed-loop vector, Servo, Regen
i Bit |[SP| FI |DE|Txt|VM |DP |ND | RA|[NC | NV | PT | US |[RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 0 to 499
Update rate Write on power-up

Menus 15 to 17
SM-Applicat’ns

When no Solutions Module is fitted in the relevant slot this parameter is zero. When a module is fitted this parameter displays the identification code
of the module as shown below.

Dumb
Code Module Category module
0 No module fitted

101 SM-Resolver Position feedback 4
102 SM-Universal Encoder Plus Position feedback

104 SM-Encoder Plus Position feedback 4
201 SM-I/O Plus 1/0 expansion module v
301 SM-Applications Applications module

302 SM-Applications Lite Applications module

303 SM-EZMotion

401 reserved Fieldbus

402 reserved Fieldbus

403 SM-PROFIBUS-DP Fieldbus

404 SM-INTERBUS Fieldbus

405 reserved Fieldbus

406 SM-CAN Fieldbus

407 SM-DeviceNet Fieldbus

408 SM-CANopen Fieldbus

501 SM-SLM Position feedback

When parameters are saved by the user in the drive EEPROM the option code of the currently fitted module is saved in EEPROM. If the drive is

subsequently powered-up with a different module fitted, or no module fitted where a module was previously fitted, the drive gives a Slot.dF trip. The
menu for the relevant slot appears for the new module category with the default parameter values for the new category. The new parameters values
are not stored in EEPROM until the user performs a parameter save.

Drive modes

Option software version

Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC |NV |PT |US|RW|BU/|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 00.00 to 99.99
Update rate Write on power-up
x.03 DPL program status
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU | PS
Coding
1 1 1 1
Default All drives 0
Range All drives 0to3

Update Rate

Within 1ms of status change

The following strings are defined:

Display Value | Description
None 0 No DPL program present
StoP 1 DPL program is stopped
run 2 DPL program is running
triP 3 Run-time error, Error task running or DPL program stopped
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Available system resource
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU]|PS
Coding
1 1 1
Default All drives 0
Range All drives 0to 100
Update Rate Every 200ms
Displays free CPU resource as current background execution time / 200ms x 100%
“ RS485 address #
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|{VM |DP [ND | RA|NC | NV |PT |US|RW|BU]|PS
Coding
1 1 1
Default All drives 11
Range All drives 0to 255
Update Rate Not Applicable
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP| FI |[DE|Txt|{VM |DP [ND|RA|NC | NV |PT|US|RW|BU]|PS
Coding
1 1 1
Default All drives 1
Range All drives 0to 255
Update Rate Not Applicable
RS485 baud rate &
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP| FI |[DE|Txt|{VM |DP [ND|RA|NC | NV |PT|US|RW|BU]|PS
Coding
1 1 1 1
Default All drives 4
Range All drives Oto9
Update Rate Not Applicable

These parameters are the general setup parameters for the RS485 port. The following baud rate strings are defined:

Display Value Description
300 0 300 baud
600 1 600 baud
1200 2 1200 baud
2400 3 2400 baud
4800 4 4800 baud
9600 5 9600 baud

19200 6 19200 baud
38400 7 38400 baud
57600 8 57600 baud
115200 9 115200 baud
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“ RS485 turnaround delay
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |VM |DP | ND | RA[NC |NV | PT | US |[RW|BU | PS
Coding
1 1 1
Default All drives 2
Range All drives 0to 255 ms
Update Rate Not Applicable

Menus 15 to 17
SM-Applicat’ns

There will always be a finite delay between the end of a message from the host (master) and the time at which the host is ready to receive the
response from the application module (slave). The application module does not respond until at least 1ms after the message has been received from
the host allowing 1ms for the host to change from transmit to receive mode. This delay can be extended using Pr x.08 if required for both ANSI and

Modbus protocols.

RS485 Tx enable delay #

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|{VM |DP [ND |RA|NC |NV |PT |US|RW|BU/|PS
Coding
1 1 1
Default All drives 0
Range All drives Oto1ms
Update Rate Not Applicable

This parameter allows a delay to be configured between enabling the RS485 transmitter and commencing transmission of data.

DPL print routing #

Drive types Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
1 1 1 1
Default All drives 0
Update Rate Not Applicable
Control where the output of the DPL Print command is sent. The following strings are defined:
Display Value Description
SYPT 0 Print out sent to SYPT.
RS485 1 Print output sent to application module local RS485.
“ Clock tick time (ms)
Drive types Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
1 1 1
Default All drives 0
Range All drives 0 to 200

Update Rate

Not Applicable

The scheduling rate for the user program clock task in milliseconds. A value of zero disables the clock task.
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Motion engine sample rate
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |VM |DP |ND | RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Default All drives 0
Range All drives Oto6

Update Rate

Not Applicable

Value Description String
0 Disabled diSAbIEd
1 250us sample time 0.25
2 500us sample time 0.5
3 1ms sample time 1
4 2ms sample time 2
5 4ms sample time 4
6 8ms sample time 8
x.13 Enable autorun
Drive types Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt|[VM |DP |ND |RA|[NC|NV | PT |US|RW|BU|PS
1 1 1
Default All drives 1
Update Rate Not Applicable
Global run time trip enable
Drive types Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |[US|RW|BU | PS
1 1 1
Default All drives 0

Update Rate

Not Applicable

The internal motion engine can be scheduled at different sample rates to suit the application performance and the resource needed to run the user
DPL program. The following values are defined:

While debugging it is generally not convenient to trip the drive on run time errors (the error will be reported directly to SYPT). Once debug has
completed this parameter is generally set to allow drive trips.

“ Disable reset on trip cleared

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT | US|RW|BU | PS
Coding
1 1 1
Range All drives Oto1
Default All drives 0
Update Rate Not Applicable

When this parameter is 0 (default) the module will be reset when a drive trip is cleared.

This may be set to 1 which will enable the module to continue running unaffected by a drive trip reset.
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“ Encoder data update rate
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt |VM |DP | ND |[RA|[NC|NV | PT |US|RW|BU]|PS
Coding
1 1 1
Default All drives 0
Range All drives 0to3
Update Rate Not Applicable
When this parameter is 0 the APC data and menu 90 parameters are updated every 250us.
When this parameter is 1 the APC data and menu 90 parameters are updated every POS task
When this parameter is 2 the APC data and menu 90 parameters are updated every CLOCK.
When this parameter is 3 the APC data and menu 90 parameters are never updated.
x.17 Enable parameter over range trips
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP| FI |DE | Txt |VM | DP [ ND | RA|NC [NV | PT |US |[RW|BU | PS
Coding
1 1 1
Default All drives 0
Update Rate Not Applicable
Above parameters selectively enable/disable particular run time trips
Watchdog enable
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |[VM | DP [ ND | RA|NC [NV | PT |US |[RW|BU | PS
Coding
1 1 1
Default All drives 0
Update Rate Not Applicable

Menus 15 to 17
SM-Applicat’ns

Allows the DPL WDOG function block to be used to protect the user program. The drive will trip if the WDOG FB is not executed within 200ms.

Save request

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1
Default All drives 0
Update Rate Not Applicable

The PLC menus 70, 71, 74 and 75 will be saved to flash. Pr x.00 will be set to 1,070 followed by a reset (Pr 10.38 = 100) which will cause a Solutions
Module restart on other Solutions Modules in the drive.

Enable power down save

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1 1
Default All drives 0
Update Rate Not Applicable

This parameter is not cached i.e. the current value will be used at the next power down.
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Enable menu 20 save and restore
Drive types Open-loop, Closed-loop vector, Servo, Regen
., Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT | US|RW|BU | PS
Coding
1 1 1 1
Default All drives 0
Update Rate Not Applicable

These three bit parameters control the non-volatile save and restore features of the application module. The non-volatile PLC register sets and menu
20 parameter data can be saved in the application module flash memory (note: only one application module out of the possible maximum of three

slots should be used to save and restore menu 20 otherwise the behaviour is undefined). Data can be saved on request by setting the save request
bit (the module will clear this bit once the data has been saved).

NOTE

The DPL program is stopped during the save sequence and a warm restart generated once the save is over. If the power down enable bit is set then
data is saved automatically when a UU trip is detected.

This parameter is not cached i.e. the current value will be used at the next power down.

CTNet token ring ID #

Drive types Open-loop, Closed-loop vector, Servo, Regen
] Bit | SP| FI |DE | Txt |VM |DP |ND |RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1
Default All drives 0
Range All drives 0to 255
Update Rate Not Applicable

This parameter allows the user to specify the identity of the CTNet token ring to which a SM-Applications is connected. In a system incorporating a
single token ring this parameter can be left at its default value. In a system incorporating multiple token rings, separate IDs should be set for each ring
- the combination of CTNET Token Ring ID and CTNet node address should be unique.

CTNet node address #

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit [SP| FI |[DE|Txt|VM |DP |[ND | RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1
Default All drives 0
Range All drives 0to 255
Update Rate Not Applicable
CTNet baud rate #
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit [SP | FI |[DE|Txt|VM |DP |[ND | RA|NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Default All drives 1
Range All drives 0to3

Update Rate

Not Applicable

294

www.controltechniques.com

Unidrive SP Advanced User Guide

Issue Number: 7



Parameter | Keypad and | Parameter Parameter M Serialcomms| Electronic Feature look-|
! - N acros Performance
structure display x.00 description format descriptions protocol nameplate up table
“ CTNet sync setup
Drive types Open-loop, Closed-loop vector, Servo, Regen
i Bit | SP| FI |DE | Txt |VM |DP |ND | RA|[NC |NV | PT | US |[RW|BU | PS
Coding
1 1 1
Default All drives 0
Range All drives 0,000 to 9,999

Update Rate

Not Applicable

Display Value Description
5.000 0 5Mbit/s
2.500 1 2.5Mbit/s (default)
1.250 2 1.25Mbit/s
0.625 3 625kbit/s

“ CTNet easy mode - first cyclic parameter destination node #

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1
Default All drives 0
Range All drives 0 to 25,503
Update Rate Not Applicable
CTNet easy mode - first cyclic source parameter &
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP| FI |DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1
Default All drives 0
Range All drives 0 to 9,999
Update Rate Not Applicable
“ CTNet easy mode - second cyclic parameter destination node #
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1
Default All drives 0
Range All drives 0 to 25,503
Update Rate Not Applicable
“ CTNet easy mode - second cyclic source parameter
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1
Default All drives 0
Range All drives 0 to 9,999
Update Rate Not Applicable

These parameters are the general setup parameters for the CTNet port. The baud rate strings are defined as follows:

Menus 15 to 17
SM-Applicat’ns
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x.30 CTNet easy mode - third cyclic parameter destination node #
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
1 1 1
Default All drives 0
Range All drives 0 to 25,503
Update Rate Not Applicable
CTNet easy mode - third cyclic source parameter #
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |VM |DP |ND | RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1
Default All drives 0
Range All drives 0 to 9,999
Update Rate Not Applicable
x.32 CTNet easy mode set-up - transfer slot 1 destination parameter #
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1
Default All drives 0
Range All drives 0,000 to 9,999
Update Rate Not Applicable
x.33 CTNet easy mode set-up - transfer slot 2 destination parameter#
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1
Default All drives 0
Range All drives 0,000 to 9,999
Update Rate Not Applicable
“ CTNet easy mode set-up - transfer slot 3 destination parameter &
Drive types Open-loop, Closed-loop vector, Servo, Regen
] Bit |SP| FI |DE | Txt |VM |DP |ND | RA|[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1
Default All drives 0
Range All drives 0,000 to 9,999
Update Rate Not Applicable

The above parameters are the CTNet Easy Mode set-up parameters. Pr x.26 to Pr x.31 allow 3 parameters to be setup for cyclic transmission to
remote nodes via CTNet. Pr x.32 to Pr x.34 allow the user to specify which parameters should be updated from cyclic data received in slots 1 to 3 on

the local node.
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“ CTNet sync event task ID #
Drive types Open-loop, Closed-loop vector, Servo, Regen
i Bit | SP| FI |DE | Txt |VM |DP |ND | RA|[NC |NV | PT | US |[RW|BU | PS
Coding
1 1 1
Default All drives 0
Range All drives Oto4

Update Rate

Not Applicable

The identity of the

Menus 15 to 17
SM-Applicat’ns

DPL event task which is to be scheduled when a CTNet Sync (master or slave) occurs. The following strings are defined:

Display Value Description
Disabled 0 No event task scheduled.
Event 1 Event task scheduled.

Event1 2 Event1 task scheduled.

Event2 3 Event2 task scheduled.

Event3 4 Event3 task scheduled.

CTNet Diagnostic parameter &

Drive types Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding

1 1

Default All drives 0
Update Rate 1 second

The value displayed is in messages per second. If the network is not healthy e.g. a bad connection, then the parameter will display -1. Similarly, if the
network has an intermittent connection problem, the -1 indication will be displayed occasionally. The value of -2 indicates that the CTNet failed to
initialise e.g. two nodes have the same ID, etc. The value of -3 indicates that this node has caused a recon message.

Reject download if drive enabled

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP| FI |[DE|Txt|VM |DP | ND|RA|[NC|NV|PT|US|RW|BU]|PS
Coding
1 1 1 1
Default All drives 0
Update Rate Not Applicable

This parameter indicates whether the application module should reject a user program or OS download attempt if the drive is enabled. If clear a
download is not rejected.

Do not trip drive on APC run-time error

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt VM |DP | ND [ RA|NC |NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Default All drives 0
Update Rate Not Applicable

This parameter indicates whether the SM-Applications module should request a drive trip if a fatal error occurs in the APC kernel while running or
allow the drive to remain untripped.

» Avalue of 0 (default) causes the SM-Applications to trip the drive in the event of a non-recoverable error in the APC kernel.
* A value of 1 causes the SM-Applications to leave the drive untripped in the event of a non-recoverable error in the APC kernel.

An error which may occur while the APC kernel is running (i.e. not during attempted reconfiguration of the APC) can be detected in this way if
required, e.g. if the user enables the CAM function without initialising the CAM generator.

User operations which return a status code do not cause a drive trip even if this parameter is set.
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x.39 Inter-SM-Applications drive synchronisation status #
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP| FI |[DE|Txt{VM |[DP | ND [ RA|[NC|NV | PT |US |RW|BU]|PS
Coding
1 1
Default All drives 0
Range All drives 0to3
Update Rate Not Applicable

The drive controls bit 0 of the synchronisation status to indicate whether the particular Solutions Module is the synchronisation master. Once the

Solutions Module is the synchronisation master it remains the master unless another module requests to be the master and the request is granted or
the synchronisation mode request is set to zero. If the Solutions Module is synchronisation master and stops providing a synchronisation waveform
the synchronisation system continues to run, but the frequency remains constant. If the Solutions Module produces a synchronisation frequency that
is out of specification the synchronisation system runs at the limit of the tolerance until a signal is produced that is within the specification. The
synchronisation system status is monitored by a counter. The counter is set to zero at when the synchronisation system is not active and at power-up,

and can count up or down once every 4ms in the range between 0 and 32. If the synchronisation waveform is present and within specification the
counter counts up otherwise it counts down. When the counter has a value of 16 or more status bit 1 is cleared otherwise it is set.

Synchronisation status

Status

specification or not present

0 The synchronisation master request is zero or another Solutions Module is synchronisation master
1 The Solutions Module is synchronisation master
3 The Solutions Module is synchronisation master, but the synchronisation frequency is out of

“ Inter-SM-Applications master transfer mode &
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Default All drives 1
Range All drives 0to10
Update Rate Not Applicable

The user will be able to automatically transfer predefined data.
In master mode 0 the values of Pr 91.13 and Pr 91.14 can be loaded with user defined values. The delay will be the position loop rate plus 250us.
In master mode 1 the values of Pr 90.01 and Pr 90.02 will be placed in Pr 91.13 and Pr 91.14. This will ensure that the slave gets the position

reference of the master with the minimum delay (250us).
In master mode 2 the MSW of Pr 90.01 and Pr 90.02 will be placed in Pr 91.13 and the speed reference (Pr 3.22) in Pr 91.14. This will ensure that the

slave gets the position and speed references of the master with the minimum delay (250ps).

In master mode 3 the Pr 90.01 will be placed in Pr 91.13 and the speed reference (Pr 3.22) in Pr 91.14. This will ensure that the slave gets the
position and speed references of the master with the minimum delay (250ps).

Freeze main drive position &

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt VM |DP | ND | RA|NC|NV | PT |US |RW|BU|PS
Coding
1 1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update Rate Not Applicable

When a freeze occurs on the Solutions Module the main drive position can also be stored if this parameter is set to one.

x.43 Freeze invert &
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt [VM |DP | ND | RA|NC|NV | PT |US |RW|BU |PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update Rate Not Applicable

When Pr x.43 = 0 freeze occurs on the rising edge of the freeze input. When Pr x.43 = 1 freeze occurs on the falling edge of the freeze input.
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“ Task priority level
Drive types Open-loop, Closed-loop vector, Servo, Regen
i Bit |SP| FI |[DE|Txt{VM|DP | ND [RA|[NC|NV|PT |US |RW|BU]|PS
Coding
1 1 1

Default All drives 0
Range All drives 0 to 255
Update Rate Not Applicable

The priority levels of different tasks may be changed with this parameter. The parameter is accessed bit wise.

Bit 0

The value of 0 will give the same priority levels for tasks as UD70. Setting the value to 1 will reduce the priority of CTNet to below that of POS0 and
POS1. This will reduce the jitter of the POS tasks but could lead to the CTNet task being starved.

Bit 1

The value of 0 will mean that the inter option communication task priority is higher than the POS tasks. Setting the value to 1 will make the inter option
communication task priority lower than the POS tasks.

“ DPL line number in error
Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP| FI |[DE|Txt{VM |[DP | ND [ RA|[NC|NV | PT |US |RW|BU]|PS
Coding
1 1
Default All drives 0
Range All drives 0to 2,147,483,647
Update Rate Not Applicable

If a run-time error is logged, this parameter gives the line number (where available) of the DPL statement which caused the error to be raised. If a
value of 0 is shown then the line number is unavailable. If the error was caused by execution of code within a ladder or function block diagram, the line
number shown will be the first source line on which the diagram appears.

Drive types Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE | Txt|VM |DP |[ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1
Coding RW
Default All drives 0
Range All drives -32,768 to +32,767
General user parameter intended for displaying a user program ID.
“ Solutions Module error status
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |SP| FI |DE|Txt|VM |DP |[ND | RA|NC | NV |PT |US |RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 255
Update rate Background write

The error status is provided so that only one Solutions Module error trip is required for each Solutions Module slot. If an error occurs the reason for
the error is written to this parameter and the drive may produce a SLotx.Er trip, where x is the slot number. A value of zero indicates that the module
has not detected an error, a non-zero value indicates that an error has been detected. (See descriptions for each category for the meaning of the
values in this parameter.) When the drive is reset this parameter is cleared for all Solutions Modules.

All modules include a temperature monitoring circuit. If the PCB temperature exceeds 90°C the drive fan is forced to operate at full speed (for a
minimum of 10s). If the temperature falls below 90°C the fan can operate normally again. If the PCB temperature exceeds 100°C the drive is tripped
and the error status is set to 74.
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Option software sub-version
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE | Txt |VM |DP |ND |RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 99

Update rate

Write on power-up

Most Solutions Modules include a processor with software. The software version is displayed in these parameters in the form Pr x.02 = xx.yy and Pr
x.50 = zz. Where xx specifies a change that affects hardware compatibility, yy specifies a change that affects product documentation, and zz specifies
a change that does not affect the product documentation. When a module is fitted that does not contain software both these parameters appear as

zero.
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Solutions Module error status values
The Solution Module checks for various errors as shown below.

Read at parameter Pr x.50.

Error Modes Reason for error
0 Enc. only, Host | No fault detected
1 Enc. only, Host SLM 24V power supply over-load
2 Enc. only SLM version too low
3 Enc. only Drive-Link error
4 Enc. only, Host | Drive switching frequency incompatible (is not 4kHz, 8kHz or 16kHz)
5 Enc. only, Host Feedback selection (Pr 3.26) is not the current option module
6 Enc. only Encoder error
7 Enc. only EEPROM motor object number of instances error
8 Enc. only EEPROM motor object list version error
9 Enc. only EEPROM performance object number of instances error
10 Enc. only, Host Option to drive parameter channel error
11 Enc. only, Host | Drive operating mode incompatible (is not Closed loop or Servo)
12 Enc. only EEPROM writing error
13 Enc. only EEPROM motor type incorrect (Servo object with drive in Closed loop etc)
14 Enc. only EEPROM UniSP object error or does not exist.
15 Enc. only EEPROM encoder object CRC error
16 Enc. only EEPROM motor object CRC error
17 Enc. only EEPROM performance object CRC error
18 Enc. only EEPROM UniSP object CRC error
19 Enc. only Sequencer time-out
74 Enc. only, Host | Option module internal over temperature trip

Menus 15to 17
SM-SLM

Menu 81 may be used to address the current user slot menu parameters of the slot that is addressed through the DriveLink comms port.

The mode naming conventions are:

Host mode uses an external position controller host and an SLM module for the speed loop.

Enc. only mode uses the SLM module for speed feedback and nameplate data only.
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Figure 5-32 SM-SLM logic diagram
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Sequencer
state
0 Power-up
1 Normal comms mode set-up
2 Normal comms mode set-up wait
3 Axis initialisation
4 Axis initialisation wait
5 SP comms mode set-up
6 SP comms mode set-up wait
7 Wait for hardware enable
8 Auto flux angle
9 Auto flux angle wait
10 Complete autoflux angle
M Autol's Option module ~ SLM converted Axis Marker pulse
12 Auto L's wait . error status flux angle initialised received
13 Auto current loop gains
14 Auto current loop gains wait
15 Running
16 Trip
Speed
x.03
Action read from Lock position
SLM EEPROM
* (CT Coden) feedback
------ Lo -2
Autotune Revolution Fine
mode counter ~ Position  position
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Option ID code
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE | Txt |VM |DP |ND | RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 0 to 499

Update rate

Write on power-up

When no Solutions Module is fitted in the relevant slot this parameter is zero. When a module is fitted this parameter displays the identification code
of the module as shown below.

Dumb
Code Module Category module
0 No module fitted

101 SM-Resolver Position feedback 4
102 SM-Universal Encoder Plus Position feedback

104 SM-Encoder Plus Position feedback 4
201 SM-I/O Plus I/0 expansion module v
301 SM-Applications Applications module

302 SM-Applications Lite Applications module

303 SM-EZMotion

401 reserved Fieldbus

402 reserved Fieldbus

403 SM-PROFIBUS-DP Fieldbus

404 SM-INTERBUS Fieldbus

405 reserved Fieldbus

406 SM-CAN Fieldbus

407 SM-DeviceNet Fieldbus

408 SM-CANopen Fieldbus

501 SM-SLM Position feedback

When parameters are saved by the user in the drive EEPROM the option code of the currently fitted module is saved in the drive EEPROM. If the
drive is subsequently powered-up with a different module fitted, or no module fitted where a module was previously fitted, the drive gives a Slot.dF
trip. The menu for the relevant slot appears for the new module category with the default parameter values for the new category. The new parameters
values are not stored in EEPROM until the user performs a parameter save.

Option software version

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [SP| FI |[DE|Txt|VM |DP |[ND | RA |NC|NV|PT |US|RW|BU|PS
Coding
2 1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen | 00.00 to 99.99
Update rate Write on power-up
Speed
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
1 1 1 1 1 1
Operating mode | Host, Encoder only
Range Open-loop, Closed-loop, Servo, Regen | +40,000.0 rpm
Update rate 4ms write

Provided the set-up parameters for the position feedback are correct this parameter shows the speed feedback in rpm. This parameter is filtered to
increase readability.
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Parameter | Keypad and | Parameter Parameter Advanced parameter Serialcomms | Electronic Feature look-| IEUUERERC NI
! - N Macros Performance
structure display x.00 description format descriptions protocol nameplate up table SM-SLM

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
1 1 1 1 1
Operating mode | Host, Encoder only

Coding

Range Open-loop, Closed-loop, Servo, Regen | 0 to 65,535 revolutions
Update rate 4ms write
Position

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC|NV |PT |US|RW|BU/|PS
1 1 1 1 1

Operating mode | Host, Encoder only

Coding

Range Open-loop, Closed-loop, Servo, Regen | 0 to 65,535 (1/2"%ths of a revolutions)
Update rate 4ms write

Fine position

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
1 1 1 1 1
Operating mode | Host, Encoder only

Coding

Range Open-loop, Closed-loop, Servo, Regen | 0 to 65,535 (1/2%%ths of a revolutions)
Update rate 4ms write

These parameters effectively give the position with a resolution of 1/2%2ths of a revolution as a 48 bit number as shown below.

47 32 31 16 15 0
Revolutions Position Fine position

When the feedback device rotates by more than one revolution, the revolutions in Pr x.04 increment or decrement in the form of a sixteen bit roll-over
counter.

The marker offset corrects this position.

x.07 Operating mode

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit |[SP| FI |DE|Txt|VM |DP |[ND |RA |NC|NV |PT |US|RW|BU|PS
1 1 1 1

Coding

Operating mode | Host, Encoder only

Range Open-loop, Closed-loop, Servo, Regen | HoSt (0), Enc.Only (1)

Default Open-loop, Closed-loop, Servo, Regen | HoSt (0)

Update rate Backgroud

This parameter defines the mode of operation of the drive:

0 - HoSt: Host mode (Torque amplifier only)
1 - Enc.Only: Encoder only mode

Host mode uses an external position controller and an SM-SLM for the speed loop. The host controller will handle all SLM calculations for
initialisation. The UniSP acts as torque amplifier similar in operation as the MultiAx drive.

Enc. only mode uses the SLM module for speed feedback and nameplate data only.
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SM-SLM structure display x.00 description format descriptions protocol nameplate up table
Marker pulse received indicator
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit |[SP| FI |DE | Txt |VM |DP |ND | RA[NC | NV | PT |US |[RW|BU | PS

Coding

1 1

Operating mode | Host, Encoder only

Range Open-loop, Closed-loop, Servo, Regen | OFF (0) or On (1)

Default Open-loop, Closed-loop, Servo, Regen | OFF (0)

Update rate Backgroud

The encoder has a marker channel and this is used to correct the absolute position within a revolution after power-up. After passing through the
marker this bit is set and the zero offset parameter is updated with the difference between zero of the encoder position and the marker. This error is

due to the initial angle calculation using the single cycle SinCos. The power-up single cycle SinCos method has a maximum error of £3°.

SLM converted flux offset

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |DE | Txt |VM |DP |ND | RA[NC | NV | PT |US |[RW|BU | PS
Coding 1
Operating mode | Host, Encoder only
Range Open-loop, Closed-loop, Servo, Regen |0 to 65,535
Default Open-loop, Closed-loop, Servo, Regen |0

Update rate Backgroud

This parameter converts the drive phase angle (Pr 3.25) into an SLM EEPROM (CT Coder) nameplate flux offset value. The drive is the electrical
angle offset in degrees. The SLM flux offset is the mechanical offset in 65,535 places per revolution offset by 120°.

“ Encoder lines per revolution

Drive modes Open-loop, Closed-loop vector, Servo, Regen

Bit |[SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV | PT | US

RwW

BU | PS

Coding

Operating mode | Host, Encoder only

Range Open-loop, Closed-loop, Servo, Regen | 0 to 50,000

Default Open-loop, Closed-loop, Servo, Regen 1024

Update rate Backgroud

This parameter is used to set the mask used on the fine position sent from the SLM module to the Solutions Module. 1024 lines results in 6 extra bits
of fine position information being used. This takes the full position resolution to 22 bits. A 2046 line encoder uses 7 extra bits of fine position etc.

SLM software version

Drive modes Open-loop, Closed-loop vector, Servo, Regen

. Bit [SP | FI |DE | Txt|VM |DP |[ND | RA|NC|NV|PT |US|RW|BU|PS
Coding
3 1
Operating mode | Host, Encoder only
Range Open-loop, Closed-loop, Servo, Regen | 0.000 to 9.999
Default Open-loop, Closed-loop, Servo, Regen | 0.000

Update rate Backgroud

Indicates the software version of the SLM module fitted to the motor. This is SLM Pr 100 which needs to have been transferred if in HOST mode. The

format is p.vvv where p is the page and vvv is the software version of the page.
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Parameter | Keypad and | Parameter Parameter Advanced parameter Macros Serialcomms | Electronic Performance Feature look-| IEUUERERC NI
structure display x.00 description format descriptions protocol nameplate up table SM-SLM

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS

Coding 3 ]
Operating mode | Encoder only

Range Open-loop, Closed-loop, Servo, Regen | 0.000 to 9.999

Default Open-loop, Closed-loop, Servo, Regen | 0.000

Update rate Backgroud

This parameter specifies the time delay between the drive power-up and the SLM being available in 250ms units.

Sequencer status

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC|NV |PT |US|RW|BU/|PS

Codi

oding 3 0
Operating mode | Host, Encoder only
Range Open-loop, Closed-loop, Servo, Regen |0to 16

Update rate Backgroud

The sequencer status is used to determine in what state the start-up sequencer is. The states used depend on the option mode operating mode, the
auto-tuning set-up and the load/save requests. The state can be useful in fault finding and for waiting for an operation to complete.

If the sequencer state has not reached RUNNING or TRIP within 60 seconds from the first pass through power-up after the sequencer has been
restarted, then the Solutions Module will trip the drive with Pr x.50 equal to 19.
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ICLUERERGCRIA | Parameter | Keypad and | Parameter Parameter Advanced parameter Serialcomms | Electronic Feature look-|
Y|
. o PN Macros Performance
SM-SLM structure display x.00 description format descriptions protocol nameplate up table
| Sequencer Flow Diagram |
[ Encoder only mode |
“ Power up | —>“ Axis initialisation wait 3]
I I
Payload: Payload:
1 1
‘ Turn off torque short-cut ‘ ‘ Delay for 500ms ‘
I I
‘ Fixed location transfer of torque demand ‘ ‘ Write | scale update command to switch to normal ‘
I I
‘ Speed feedback is not vaild ‘ ‘ Test for encoder quadrant errors using SLM 28 ‘
I T
‘ Encoder not initialised ‘ Exit - Pass
I |
‘ Feedback not ready ‘ No errors ‘
I I
‘ Turn off drive stack ‘ ‘ Option module encoder is initialised ‘
I
‘ Set basic speed mode ‘ Exit - Fail
1
‘ Take time stamp for wait period ‘ ‘ Trip the drive on encoder error }—*
I I
Exit SP mode comms set-up |
1 I
Straight ‘ Payload:
1 1
Normal mode comms set-up |<7 — Dummy read of SLM EEPROM (€T Coder)
1 to clear buffers 9SLM Spec
Payload: I
1 ‘ Save parameters to SLM EEPROM  (CT Coder) ‘
‘ Delay ‘ I
I — ‘ Reset the flag ‘
‘ Clear and check Drivelink for SLM modules ‘ I
- ! [ Transfer data SLM EEPROM _ (TCo%0 to drive |
‘ Wait for a SLM module to be present ‘
T
Exit - Pass ‘ Set page 2 I ‘
1 - ‘ Store the current payload in SLM 62 ‘
‘ Store the current payload in SLM 62 ‘ I
I Call the required page
‘ Call the required page ‘ ‘ 9 |p 9 ‘
I - ‘ Issue call page commend then wait 100ms ‘
‘ Issue call page command and wait 100ms ‘ I
- I " - ‘ Time stamp for wait period ‘
Take time stamp for wait period T
T .
Exit - Fail E’j't
— 1 Straight |
Trip drive on link error }’ T
I = SP mode comms set-up wait |
Normal mode comms set-up wait | T
! Payload:
Payload: 1
1 Delay for 100ms
‘ Delay for 100ms ‘ ‘ Y I ‘
I Reset drive
‘ Reset the drive ‘ ‘ I ‘
Restore host flags value (for back-u|
‘ Restore host flags value (for back-up) ‘ ‘ gl ( P) ‘
I Check that page has changed
‘ Get current page from SLM 100 - 2xxx ‘ ‘ pag T 9 ‘
T .
Exit - Pass
Exit - Pass L
1 ‘ Get the current page from SLM 100 - 2xxx ‘
Start SP comms and go to run if page is =% =X I
2 - Axis Initialisation 5 5 ‘ Start SP comms and go to run if page is 2
T 2 2 I
Exit - Fail & & ‘ Set basic speed mode ‘
| L 2
Power up 8 8 ‘ Speed and position user parameters can be updated
I I
Axis initialisation | Exit - Fail
I 1
Payload: 4—{ Power up
1 1
‘ Reset tuning valid flags n Running }4
I |
‘ Identify the SLM module Payload:
I 1
Exit - Fail [ Check link error |
|
Trip the drive on SLM version too low — -
(T o shoon | s | |
‘ Return to powerlup state to try again ‘ Exit - Fail
o 1
Exit | Pass ‘ Go to trip ‘
Initialise single period sine absolute
position by writing to number of pole
pairs command
I
‘ Go to the wait state ‘
I
‘ Take time stamp for wait period ‘
[ »
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Parameter | Keypad and | Parameter Parameter Advanced parameter Macros Serialcomms | Electronic Performance Feature look-| IEUUERERC NI
structure display x.00 description format descriptions protocol nameplate up table SM-SLM
| Sequencer Flow Diagram |
| Host mode |

“ Power up | —>n Complete auto flux angle |

I I
Payload: Payload:

1 1
‘ Speed feedback is not vaild ‘ ‘ Store SP flux angle ‘
I

Encoder not initialised
Feedback not ready

‘ Disable the drive for one background cycle

Go to L’s auto tuning

Exit Exit
Straigl;ht | StraigI;ht |
Normal modeI comms set-up | Aulto L's |
Paylload: E>I<it
‘ SP comms chanlnel disabled ‘ ‘ L’s is known so ;Inass on auto tune ‘
‘ Set torque mode without speed over-riding etc ‘ Go to current galin auto tuning ‘
E>I<it E>I<it
Staigh |
Axis iniltialisation | ‘ Wait for the first auto tune to complete ‘
Pay:oad: ﬂ Wait folr auto L's |
‘ Reset tuning val:d flags Pay:oad:
E>I<it ‘ Force the axis tol be ready for auto tuning ‘
‘ Axis initiali:sationI ends with a SLM command - current scaling ‘ Enable the drivel(function of Pr6.15) ‘
E“ SP mode clomms set-up | Exit I Pass
Paylload: ‘ Auto tune is con':pleted so check if successful ‘
‘ Get the current ;I)age from SLM 100 - 2xxx ‘ 4{ Drive healthy soltest completed successfully ‘
E:(it Exit -I Fail
ﬁ‘ Start SP commsland go to run if page is 2 ‘ _ ‘ Drive has trippeld so wait for user reset in
--------- >- Wait for harldware enable | ‘ [7 - Wait flor hardware enable]
E:(it V+n AutoI | gains |
Start the drive atl.lto-tune functions if hardware enable ‘ Pay:oad:
and drive healthy ‘ Disable the drive for this function ‘
Auto fllux angle | ‘ Set-up the current gains ‘
E:(it ‘ Wait for the gains to be calculated ‘
‘ No motor paramleters know so start autotuning ‘ E>I<it
I

‘ Set-up the minimal movement test ‘

|
‘ Straight ‘
| I
Speed and position user parameters can be updated ‘ G Wait for | gains |

I T
Exit Payload:

1
Else go to L's auto tuning ‘ ‘ Auto tune is completed so check if successful ‘
I T
Wait for auto flux angle | Exit - Pass
T |
Payload: ‘ Drive healthy so test completed successfully ‘
1 I
‘ Force the axis to be ready for auto tuning ‘ 7‘ Option module encoder initialised ‘
T
‘ Enable the drive (function of Pr 6.15) ‘ Exit - Fail
I 1
Exit - Pass P ‘ Drive has tripped so wait for user reset in
1 ‘ [7 - Wait for hardware enable]
‘ Auto tune is completed so check if successful ‘ I

I A Runnin
‘ Drive healthy so test is completed successfully }—» ﬂ g I
I

T
. . Payload:
Exit - Fail

1
* Drive has tripped so wait for user reset in

1
‘ Set torque mode without speed over riding etc ‘

[7 - Wait for hardware enable] ‘ Enable the drive (function of Pr 6.15) ‘
T
Exit - Fail
Trip |
Unidrive SP Advanced User Guide 309

Issue Number: 7 www.controltechniques.com
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Feedback filter
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS

Coding 3 ] ] ]
Operating mode | Host, Encoder only

Range Open-loop, Closed-loop, Servo, Regen [0 (0), 1(1),2(2),3(4),4(8),5(16) ms
Default Open-loop, Closed-loop, Servo, Regen |0 (0)

Update rate Backgroud read

A sliding window filter may be applied to the feedback. This is particularly useful in applications where the feedback is used to give speed feedback
for the speed controller and where the load includes a high inertia, and so the speed controller gains are very high. Under these conditions, without a
filter on the feedback, it is possible for the speed loop output to change constantly from one current limit to the other and lock the integral term of the
speed controller.

Autotune mode

Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS

Coding

Operating mode | Host, Encoder only

Range Open-loop, Closed-loop, Servo, Regen [0to4

Default Open-loop, Closed-loop, Servo, Regen |0

Update rate Backgroud

Only read when Pr x.29 Action request is set high.
Host mode:
0 - Idle: No tuning or set-up

1 - Parameters are valid or will be set externally
* SERVO - Flux angle and all other parameter known - run only the current gains calculation.
*+ CLOSED LOORP - All parameters known - run only the current gains calculation.

2 - Pulse test tuning
* SERVO - Only flux angle known - run the pulse test to tune the current controller.
*+ CLOSED LOORP - Only field controller parameters known - run the pulse test to tune the current controller.

3 - Full tuning
+ SERVO - run the minimal movement test to find the flux angle and then run the pulse test to tune the current controller.
+ CLOSED LOORP - run the movement test (2/3 base speed) to tune the field controller and then run the pulse test to tune the current controller.

4 - RESET the whole initialisation system including trigger SLM command 245 and 246.

NOTE

4 will hold the sequencer in reset.

Encoder only mode:
0 - Idle: No tuning or set-up

1 - Read information from the SLM EEPROM (CT Coder) and update the UniSP parameters

NOTE

The parameter set to use is determined by the value of Parameters transferred (Pr x.28).
2 - |dle - no tuning or set-up

3 - Idle - no tuning or set-up

4 - RESET the whole initialisation system

NOTE

4 will hold the sequencer in reset.
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Update rate

Backgroud

Only read when Pr x.29 Action request is set high. Only effective in Encoder only mode.

0-IDLE

1 - Parameters updated in the SLM EEPROM (CT Coder) for normal performance

2 - Parameters updated in the SLM EEPROM (CT Coder) for high performance

Servo motors:
Prx.27 = 1:

«  Rated motor current Pr 5.07 (in 10" Amp units)
+ Rated motor base speed Pr 5.08 (in rpm)
*  Number of poles Pr 5.11
* Flux angle Pr 3.25

NOTE

Pr 3.25 is in electrical degrees. SLM EEPROM (CT Coder) data is in mechanical (65,536 per rev) offset by +120°.

Prx.27 = 2:

All for Pr x.27 =1 and -

» Rated motor voltage Pr 5.09
» Stator resistance Pr 5.17 (per phase in 0.000) (delta (4/3 times per phase) in 0.00)

+  Stator transient inductance Pr 5.24 (per phase in 0.000) (delta (4/3 times per phase) in 0.00)
»  Current controller Kp gain Pr 4.13
*  Current controller Ki gain Pr 4.14

Induction motors:

Prx.27 = 1:

» Rated motor current Pr 5.07 (in 10th Amp units)
» Rated motor base speed Pr 5.08 (in rpm)

* Rated motor frequency Pr 5.06
* Rated motor voltage Pr 5.09

» Stator resistance Pr 5.17 (per phase in 0.000) (delta (4/3 times per phase) in 0.00)

« Stator transient inductance Pr 5.24 (per phase in 0.000) (delta (4/3 times per phase) in 0.00)
»  Current controller Kp gain Pr 4.13
»  Current controller Ki gain Pr 4.14
» Power factor Pr 5.10

Pr x.27 = 2:

All for Pr x.27 = 1 (except Pr 5.10) and -
* Lgvalue Pr5.25 (per phase in 0.00) (limit 655.35mH) (per phase in 0.00)

*  Motor saturation point 1 Pr 5.29
*  Motor saturation point 2 Pr 5.30

Parameters transferred

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt | VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1
Operating mode | Host, Encoder only
Range Open-loop, Closed-loop, Servo, Regen |0 to 2
Default Open-loop, Closed-loop, Servo, Regen |0

Update rate

Backgroud

Host mode:

0 - NONE: No motor parameters have been sent to the UniSP
1 - MIN: Minimal parameters have been transferred so normal performance is possible

2 - FULL: All parameters have been transferred so high performance is possible

Parameter | Keypad and | Parameter Parameter M Serialcomms | Electronic Feature look-
! o N acros Performance
structure display x.00 description format descriptions protocol nameplate up table
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit |[SP| FI |DE|Txt|VM |DP |ND | RA|[NC | NV | PT | US |[RW|BU | PS
Coding
1 1 1
Operating mode | Host, Encoder only
Range Open-loop, Closed-loop, Servo, Regen [0 to 2
Default Open-loop, Closed-loop, Servo, Regen |0

Menus 15to 17
SM-SLM
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Menus 15 to 17
SM-SLM

Parameter
structure

Parameter
x.00

Keypad and
display

Parameter
description format

Encoder only mode:
If Auto-tune mode is equal to one:

0 - MIN: Minimal parameters to be transferred so normal performance is possible
1 - MIN: Minimal parameters to be transferred so normal performance is possible

2 - FULL: All parameters to be transferred so high performance is possible

Advanced parameter
N Macros
descriptions

Serialcomms
protocol

Electronic
nameplate

Performance

Feature look-|
up table

When loading using Pr x.26 = 1, the parameter set loaded on power-up or restart depends on Pr x.28.

The parameter set is the same as was controlled by Pr x.27 when saving was performed.

Drive modes

Action the tuning and saving parameters

Open-loop, Closed-loop vector, Servo, Regen

Coding

Bit | SP | FI | DE | Txt | VM | DP

ND | RA | NC | NV

PT

us

RwW

BU | PS

Operating mode

Host, Encoder only

Range

Open-loop, Closed-loop, Servo, Regen

OFF (0) or On (1)

Default

Open-loop, Closed-loop, Servo, Regen

OFF (0)

Update rate

Backgroud

Values of Pr x.26, Pr x.27 and Pr x.28 are read when Pr x.29 = 1. The sequencer is reset to POWER_UP. Pr x.29 is reset to 0 after the update - which

is very fast.
Automatic basic drive set-up request
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt|VM |DP |[ND | RA |NC|NV|PT |US|RW|BU|PS
1 1 1 1
Operating mode | Host, Encoder only
Range Open-loop, Closed-loop, Servo, Regen | OFF (0) or On (1)
Default Open-loop, Closed-loop, Servo, Regen | OFF (0)
Update rate Backgroud
Sets Pr 3.26 to the slot with the SM-SLM in it as primary feedback.
Pr 5.18 to 8kHz switching frequency.
These are the only drive parameters that require setting when the drive has been defaulted.
User must set Pr 3.40 appropriately.
This parameter is reset to zero by the Solutions Module on completion.
Axis initialised
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Coding Bit [ SP| FI | DE | Txt|VM |DP | ND | RA | NC | NV F;T US [RW | BU | PS
Operating mode | Host, Encoder only
Range Open-loop, Closed-loop, Servo, Regen | OFF (0) or On (1)
Default Open-loop, Closed-loop, Servo, Regen | OFF (0)
Update rate Backgroud
Indicates that the axis has been correctly initialised and is ready to run.
* Encoder only mode: Axis initialised active from sequencer status
» Host mode: Axis initialised active from sequencer plus external motion controller
Position lock
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit [SP| FI |DE|Txt|VM |DP |[ND | RA|NC|NV|PT |US|RW|BU|PS

Coding

1

Operating mode

Host, Encoder only

Update rate

Update rate: Combined update time. SM-SLM adds 4ms to the combined update time

If Pr x.49 is set to 1, Pr x.04, Pr x.05 and Pr x.06 are not updated. If this parameter is set to O Pr x.04, Pr x.05 and Pr x.06 are updated normally.
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Update rate

Background write

Parameter | Keypad and | Parameter Parameter Advanced parameter Serialcomms | Electronic Feature look-
! - N Macros Performance

structure display x.00 description format descriptions protocol nameplate up table
“ Solutions Module error status

Drive modes Open-loop, Closed-loop vector, Servo, Regen

i Bit |[SP| FI |DE|Txt|VM |DP |ND | RA|[NC | NV | PT | US |[RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop, Servo, Regen |0 to 255

Menus 15to 17
SM-SLM

The error status is provided so that only one Solutions Module error trip is required for each Solutions Module slot. If an error occurs the reason for

the error is written to this parameter and the drive may produce a SLX.Er trip, where X is the slot number. A value of zero indicates that the Solutions
Module has not detected an error, a non-zero value indicates that an error has been detected. (See section Solutions Module error status values on
page 301 for the meaning of the values in this parameter.) When the drive is reset this parameter is cleared for all Solutions Modules.

This Solutions Module includes a temperature monitoring circuit. If the PCB temperature exceeds 94°C, the drive fan is forced to operate at full speed
(for a minimum of 10s). If the temperature falls below 94°C, the fan can operate normally again. If the PCB temperature exceeds 100°C, the drive will

trip and the error status is set to 74.

Drive modes

Option software sub-version

Open-loop, Closed-loop vector, Servo, Regen

Coding

Bit

SP

Fl

DE

Txt | VM

DP

ND | RA

NC

NV

PT | US |RW

BU

PS

1

Range

Open-loop, Closed-loop, Servo, Regen

0to 99

Update rate

Write on power-up

Most Solutions Modules include a processor with software. The software version is displayed in these parameters in the form Pr x.02 = xx.yy and Pr
x.50 = zz. Where xx specifies a change that affects hardware compatibility, yy specifies a change that affects product documentation, and zz specifies
a change that does not affect the product documentation. When a module is fitted that does not contain software both these parameters appear as

zero.
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x.00

Keypad and
display

Parameter
description format

5.17

Menu 18: Application menu 1

Advanced parameter
N Macros
descriptions

Serialcomms
protocol

Feature look-
up table

Electronic

Performance
nameplate

Menu 18 contains parameters that do not affect the operation of the drive. These general purpose parameters are intended for use with fieldbus and

application Solutions Modules. The read write parameters in this menu can be saved in the drive.

Drive modes

Application menu 1 power-down saved integer

Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 132,768 t0 32,767
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate N/A
(KA CRE RV Application menu 1 read-only integer
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Coding Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
1
Range Open-loop, Closed-loop vector, Servo, 32,768 to 32,767
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate N/A
AERLRCREX{II Application menu 1 read-write integer
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1
Range Open-loop, Closed-loop vector, Servo, 132,768 to 32,767
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate N/A
(ERA R XV Application menu 1 read-write bit
Drive modes Open-loop, Closed-loop vector, Servo, Regen
] Bit | SP| FI |[DE|Txt |VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0

Regen

Update rate

N/A
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Menu 19 contains parameters that do not affect the operation of the drive. These general purpose parameters are intended for use with fieldbus and

application Solutions Modules. The read write parameters in this menu can be saved in the drive.

Drive modes

Application menu 2 power-down saved integer

Open-loop, Closed-loop vector, Servo, Regen

Regen

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 32,768 to 32,767
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate N/A
K7 CRENMVE Application menu 2 read-only integer
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC |NV |PT |US|RW|BU/|PS
Coding 1
Range Open-loop, Closed-loop vector, Servo, 32,768 to 32,767
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate N/A
LEAKRCRE IV Application menu 2 read-write integer
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1
Range Open-loop, Closed-loop vector, Servo, 32,768 to 32,767
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate N/A
(EEYRCNETM Application menu 2 read-write bit
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo, 0

Update rate

N/A
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POKR W/ Bl Application menu 3 read-write integer

Drive modes

Open-loop, Closed-loop vector, Servo, Regen

. Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
1 1
Range Open-loop, Closed-loop vector, Servo, 32,768 t0 32,767
Regen
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate N/A
IR IR VI Application menu 3 read-write long integer
Drive modes Open-loop, Closed-loop vector, Servo, Regen
Bit | SP| FI |DE | Txt |VM |DP |ND | RA[NC | NV | PT |US |[RW|BU | PS
Coding
1 1
Open-loop, Closed-loop vector, Servo, 31 31
Range Regen -2°t02°'1
Default Open-loop, Closed-loop vector, Servo, 0
Regen
Update rate N/A
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The following parameters are used instead of the normal motor set-up parameters when Pr 11.45 = 1.

When the alternative parameter set is being used by the drive the decimal point after the right hand digit in the 1st row is on.

Maximum reference clamp

Drive modes

Open-loop, Closed-loop vector, Servo

Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding 1 1 1 1
Closed-loop vector, Servo = VM
Range Open-loop 0 to 3,000.0Hz
9 Closed-loop vector, Servo SPEED_LIMIT_MAX rpm
Open-loop EUR: 50.0, USA: 60.0
Default Closed-loop vector EUR: 1,500.0, USA: 1,800.0
Servo 3,000.0
Normal Open-loop, Closed-loop vector, Servo Pr1.06
parameter
Update rate Background read
Minimum reference clamp
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU]|PS
Coding 1 1 1 1
Closed-loop vector and Servo = VM
Range Open-loop +3,000.0 Hz
9 Closed-loop vector and Servo +SPEED_LIMIT_MAX rpm
Default Open-loop, Closed-loop vector, Servo 0.0
Normal Open-loop, Closed-loop vector, Servo Pr1.07
parameter
Update rate Background read
Reference selector
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt |VM |DP |ND | RA|[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo Oto5
Default Open-loop, Closed-loop vector, Servo 0 (A1.A2)
Normal Open-loop, Closed-loop vector, Servo Pr1.14
parameter
Update rate 4ms read

Unlike the motor 1 (Pr 1.14) this parameter is not used for T28 and T29 digital input auto-selection (see Pr 8.
Pr 21.03 defines how the value of Pr 1.49 is derived as follows:

39 on page 151).

Value of Pr 21.03 Display String Pr1.49
0 A1.A2 *Selected by terminal input
1 A1.Pr 1
2 A2.Pr 2
3 Pr 3
4 Pad 4
5 Prc 5

*The bit Pr 1.41 to Pr 1.44 can be controlled to force the value of Pr 1.49:

all bits equal to zero gives 1,

Pr1.41=1thenPr1.49=2
Pr1.42=1thenPr1.49=3
Pr1.43=1then Pr1.49 =4
Pr1.44=1thenPr1.49=5
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The bit parameters with lower numbers have priority over those with higher numbers.

Pr 1.49 and Pr 1.50 then define the reference as follows:

Pr1.49 Pr 1.50 Reference
1 1 Analog reference 1
1 >1 Preset defined by Pr 1.50
2 1 Analog reference 2
2 >1 Preset defined by Pr 1.50
3 Preset defined by Pr 1.50
4 Keypad reference
5 Precision reference

Keypad reference
If Keypad reference is selected the drive sequencer is controlled directly by the keypad keys and the keypad reference parameter (Pr 1.17) is
selected. The sequencing bits, Pr 6.30 to Pr 6.34, have no effect and jog is disabled.

Reference selected by timer
The presets are selected automatically in turn. Pr 1.16 defines the time between each change.

Acceleration rate
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU]|PS
Coding 1 1 1 1
Closed-loop vector, Servo DP =3
Range Open-loop 0.0 to 3200.0 s/100Hz
9 Closed-loop vector, Servo 0.000 to 3200.000 s/1000rpm
Open-loop 5.0
Default Closed-loop vector 2.000
Servo 0.200
Normal Open-loop, Closed-loop vector, Servo Pr2.11
parameter
Update rate Background read
Deceleration rate
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding 1 1 1 1
Closed-loop vector, Servo DP =3
Range Open-loop 0.0 to 3200.0 s/100Hz
9 Closed-loop vector and Servo 0.000 to 3200.000 s/1000rpm
Open-loop 5.0
Default Closed-loop vector 2.000
Servo 0.200
Normal Open-loop, Closed-loop vector, Servo Pr2.21
parameter
Update rate Background read
Rated frequency
Drive modes Open-loop, Closed-loop vector
. Bit | SP| FI |[DE|Txt |VM |DP [ND | RA|NC | NV | PT |US|RW|BU |PS
Coding
1 1 1 1
Rande Open-loop 0 to 3000.0 Hz
9 Closed-loop vector 0to 1250.0 Hz
Default Open-loop, Closed-loop vector EUR: 50.0, USA: 60.0
Normal Open-loop, Closed-loop vector Pr 5.06
parameter
Update rate Background read
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21.07 Rated current
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit [SP| FI |DE|Txt|VM |DP | ND |RA|[NC|NV|PT |[US |RW|BU|PS
Coding
1 2 1 1 1 1
Range Open-loop, Closed-loop vector, Servo, 0 to RATED_CURRENT _MAX A
Regen
Default Open-loop, Closed-loop vector, Servo, | heavy duty current (Pr 11.32)
Regen
Normal Open-loop, Closed-loop vector, Servo Pr 5.07
parameter
Update rate Background read
Rated load rpm
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU | PS
Coding 1 1 1
Closed-loop vector DP=2
Range Open-loop, 0 to 180,000 rpm
9 Closed-loop vector, Servo 0.00 to 40,000.00 rpm
Default Open-loop, EUR: 1,500, USA: 1,800
Closed-loop vector EUR: 1,450.00, USA: 1,770.00
Normal Open-loop, Closed-loop vector, Servo Pr 5.08
parameter
Update rate Background read
Rated voltage
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt|{VM |DP [ND |RA|NC |NV |PT |US|RW|BU/|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0to AC_VOLTAGE_SET_MAXYV
200V rating drive: 230V
400V rating drive: EUR: 400V, USA: 460V
Default Open-loop, Closed-loop vector, Servo 575V rating drive: 575V
690V rating drive: 690V
Normal Open-loop, Closed-loop vector, Servo Pr 5.09
parameter
Update rate Level 4 read

Drive modes

Rated power factor

Open-loop, Closed-loop vector

. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
3 1 1 1
Range Open-loop, Closed-loop vector 0.000 to 1.000
Default Open-loop, Closed-loop vector 0.850
Normal Open-loop, Closed-loop vector Pr5.10
parameter

Update rate

Background read
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Number of motor poles

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt |VM |DP |ND | RA|[NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1 1

Range Open-loop, Closed-loop vector, Servo 0 to 60 (Auto to 120 POLE)

Open-loop, Closed-loop vector 0 (Auto)
Default Servo 3(6 POLE)
Normal Open-loop, Closed-loop vector, Servo Pr5.11
parameter
Update rate Background read

Stator resistance
Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE | Txt |VM |DP |ND | RA|[NC | NV | PT |US |[RW|BU | PS
Coding
3 1 1 1 1

Range Open-loop, Closed-loop vector, Servo 0.000 to 65.000 Q
Default Open-loop, Closed-loop vector, Servo 0.000
Normal Open-loop, Closed-loop vector, Servo Pr5.17
parameter
Update rate Background read

NOTE

From software version 1.07.00 onwards the maximum value of this parameter increased from 30 to 65 ohms to allow use of the autotune with very
small motors. rS trips will be seen with small motors with a higher resistance than 30 ohms per phase with earlier software versions.

21.13 Voltage offset
Drive modes Open-loop

. Bit | SP| FI |[DE|Txt |VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding

1 1 1 1 1
Range Open-loop 0.0to 25.0V
Default Open-loop 0.0
Normal Open-loop Pr 5.23
parameter
Update rate Background read
m Transient inductance (oLg)

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU | PS
Coding

3 1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0.000 to 500.000 mH
Default Open-loop, Closed-loop vector, Servo 0.000
Normal Open-loop, Closed-loop vector, Servo Pr 5.24
parameter
Update rate Background read
Motor 2 active

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE | Txt|VM | DP |ND |RA|NC|NV|PT|US|RW|BU]|PS
Coding

1 1 1 1

Default Open-loop, Closed-loop vector, Servo 1
Normal motor Open-loop, Closed-loop vector, Servo Pr21.15
parameter
Update rate Background write
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Pr 21.15 does not have an equivalent normal motor parameter, but shows when motor 2 is active.
m Thermal time constant
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |VM |DP |ND | RA|[NC |NV | PT | US |[RW|BU | PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo, 0.0 to 400.0
Regen
Default Open-loop, Closed-loop vector, Regen 89.0
Servo 20.0
Normal motor | Open-loop, Closed-loop vector, Servo,
Pr4.15
parameter Regen
Update rate Background read
21.17 Speed controller Kp gain
Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt |VM |DP |ND | RA[NC |NV | PT | US |[RW|BU | PS
Coding
2 1 1 1
Range Closed-loop vector, Servo 0.00 to 6.5335 (1/rad 3‘1)
Default Closed-loop vector, Servo 0.0100
Normal motor Closed-loop vector, Servo Pr3.10
parameter
Update rate Background read
Speed controller Ki gain
Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt|VM |DP [ND |RA|NC | NV | PT |US|RW|BU |PS
Coding
2 1 1 1
Range Closed-loop vector, Servo 0.00 to 653.35 s/rad s~
Default Closed-loop vector, Servo 1.00
Normal motor Closed-loop vector, Servo Pr3.11
parameter
Update rate Background read
Speed controller Kd gain
Drive modes Closed-loop vector, Servo
. Bit |[SP| FI |DE | Txt |VM |DP |ND | RA|[NC |NV | PT | US |[RW|BU | PS
Coding
5 1 1 1
Range Closed-loop vector, Servo 0.00000 to 0.65335 s /rad s™°
Default Closed-loop vector, Servo 0.00000

Normal motor
parameter

Closed-loop vector, Servo

Pr3.12

Update rate

Background read

When the second motor is selected the gains defined in Pr 21.17 to Pr 21.19 are used directly by the speed controller. The speed controller set-up

method defined by Pr 3.13 is ignored.
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Encoder phase angle

Servo

Bit | SP | FI | DE | Txt | VM | DP

ND | RA|NC|NV|PT |US|RW|BU|PS

Coding T 1 T 1 ] 1
Range Servo 0.0 to 359.9 ° electrical

Default Servo 0.0

Normal motor | Pr3.25

parameter

Update rate

Background read

m Speed feedback selector

Drive modes

Closed-loop vector, Servo

Bit | SP | FI | DE | Txt | VM | DP

ND | RA|NC|NV | PT |US|RW]|BU|PS

Codin
'ng 7 R
Range Closed-loop vector, Servo 0Oto3
Default Closed-loop vector, Servo 0
Normal motor Closed-loop vector, Servo Pr 3.26
parameter

Update rate

Background read

Drive modes

Current controller Kp gain

Open-loop, Closed-loop vector, Servo, Regen

Bit | SP | FI | DE | Txt | VM | DP

ND | RA|NC|NV|PT |US|RW]|BU|PS

Codin
g T 11
Range Open-loop, Closed-loop vector, Servo, 0 to 30,000
Regen
Drive voltage rating: 200V 400V 575V 690V
Open-loop, 20 20 20 20
Default Closed-loop vector, Servo 75 150 180 215
Regen 45 90 110 130
Normal Open-loop, Closed-loop vector, Servo,
Pr4.13
parameter Regen

Update rate

Background read

21.23

Drive modes

Current controller Ki gain

Open-loop, Closed-loop vector, Servo, Regen

Bit | SP | FI | DE | Txt | VM | DP

ND | RA|NC|NV|PT |US|RW]|BU|PS

Codin
'ng T 111
Range Open-loop, Closed-loop vector, Servo, 0 to 30,000
Regen
Drive voltage rating: 200V 400V 575V 690V
Default Open-loop, 40 40 40 40
Closed-loop vector, Servo, Regen 1,000 2,000 2,400 3,000
Normal Open-loop, Closed-loop vector, Servo,
Pr4.14
parameter Regen

Update rate

Background read
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Stator inductance (Lg)
Drive modes Closed-loop vector
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
2 1 1 1 1
Range Closed-loop vector 0.00 to 5,000.00 mH
Default Closed-loop vector 0.00
Normal Closed-loop vector Pr 5.25
parameter
Update rate Background read
m Motor saturation breakpoint 1
Drive modes Closed-loop vector
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector 0 to 100% of rated flux
Default Closed-loop vector 50
Normal Closed-loop vector Pr 5.29
parameter
Update rate Background read
Motor saturation breakpoint 2
Drive modes Closed-loop vector
. Bit | SP| FI |[DE|Txt [VM |DP |ND | RA|[NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector 0 to 100% of rated flux
Default Closed-loop vector 75
Normal Closed-loop vector Pr 5.30
parameter
Update rate Background read
21.27 Motoring current limit
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|{VM |DP [ND |RA|NC |NV |PT |US|RW|BU|PS
Coding
1 1 1 1 1 1
Range CR)ggeZ:OOD' Closed-loop vector, Servo, | ¢ 4, MOTOR2_ CURRENT_LIMIT_MAX %
Open-loop 165.0
Default Closed-loop vector, Servo, Regen 175.0
Normal Open-loop, Closed-loop vector, Servo,
Pr 4.05
parameter Regen
Update rate Background read
Regen current limit
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND |RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to MOTOR2_CURRENT_LIMIT_MAX %
Open-loop 165.0
Default Closed-loop vector, Servo, Regen 175.0
Normal Open-loop, Closed-loop vector, Servo,
Pr 4.06
parameter Regen
Update rate Background read
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Symmetrical current limit

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV | PT |US|RW|BU|PS
Coding
1 1 1 1 1 1

Range gzgg:oop, Closed-loop vector, Servo, | 4 \MOTOR2_CURRENT_LIMIT_MAX %

Open-loop 165.0
Default Closed-loop vector, Servo, Regen 175.0
Normal Open-loop, Closed-loop vector, Servo,

Pr4.07

parameter Regen
Update rate Background read

Motor volts per 1000rpm (Ke)

Drive modes Servo

] Bit | SP| FI |[DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU]|PS
Coding

1 1 1

Range Servo 0 to 10,000
Default Servo 98
Normal Servo Pr 5.33
parameter
Update rate Background read

21.31 Motor pole pitch
Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |VM |DP |ND | RA|[NC | NV | PT |US |[RW|BU | PS
Coding
2 1 1 1
Range Open-loop, Closed-loop vector, Servo 0 to 655.35mm
Default Open-loop, Closed-loop vector, Servo 0.00mm
Normal Open-loop, Closed-loop vector, Servo Pr 5.36
parameter
Update rate Background read
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5.21 Menu 22: Additional menu 0 set-up

Menu 22 contains parameters that are used to set up the source parameters for menu 0 in addition to those that are set up from within Menu 11.

22.01 to 22.07

22.10 to 22.11 Parameter 00.xy set-up

22.18
22.20 to 22.29

Drive modes Open-loop, Closed-loop vector, Servo, Regen
. Bit | SP| FI |DE | Txt |VM |DP |ND | RA|[NC |NV | PT | US |[RW|BU | PS
Coding
2 1 1 1 1
Range CR)sgg:oop, Closed-loop vector, Servo, Pr1.00 to Pr 21.51
Default CR)zggr-]Ioop, Closed-loop vector, Servo, See Table 5-14
Update rate Background read
These parameters define the parameters that reside in the programmable area in menu 0.
Table 5-14 Menu 22 default settings
Parameter Menu 0 Open-loop Closed-loop Servo Regen
parameter vector
Pr22.01 Pr 031 Pr11.33
Pr22.02 Pr0.32 Pr11.32
Pr22.03 Pr0.33 Pr 6.09 Pr5.16 Pr0.00
Pr22.04 Pr0.34 Pr11.30
Pr22.05 Pr0.35 Pr11.24
Pr22.06 Pr0.36 Pr11.25
Pr22.07 Pr0.37 Pr11.23
Pr22.10 Pr 0.40 Pr5.12 Pr 0.00
Pr22.11 Pr0.41 Pr5.18
Pr22.18 Pr0.48 Pr11.31
Pr22.20 Pr 0.50 Pr11.29
Pr22.21 Pr 0.51 Pr 0.00
Pr22.22 Pr0.52 Pr 0.00
Pr22.23 Pr0.53 Pr 0.00
Pr22.24 Pr 0.54 Pr 0.00
Pr22.25 Pr 0.55 Pr 0.00
Pr22.26 Pr 0.56 Pr 0.00
Pr22.27 Pr0.57 Pr 0.00
Pr22.28 Pr 0.58 Pr 0.00
Pr22.29 Pr 0.59 Pr 0.00

It should be noted that if the parameter values saved in the drive EEPROM or on a SMARTCARD are all zero for menu 22 the drive will automatically
load defaults for this menu when the drive is powered up or the parameters are transferred from the SMARTCARD. This ensures that defaults are
used for this menu if the saved parameters are from a software version which did not include this menu.
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6 Macros Macro 8 — Digital lock / shaft orientation
Only available in closed loop vector or servo operating modes.
6.1 Introduction Digital lock:

A macro is a simple and easy way of setting up the parameter routing in
a drive for a specific application. It brings specific parameters into the
programmable section of menu 0 for easy access and sets up internal
software routing to give the user 1/O terminals the functions required for
the application.

Unidrive classic had several predefined macros available for the
following types of set up. A SMARTCARD is available with these macros
pre-programmed for download into a Unidrive SP.

Table 6-1 Macros that are available
Macro Description
1 Easy mode
2 Motorised potentiometer
3 Preset frequencies / speeds
4 Torque control
5 PID (set-point control)
6 Axis-limit control
7 Brake control
8 Digital lock / shaft orientation

* Only available in closed loop vector or servo operating modes.

Macro 1 — Easy Mode

The Easy mode macro gives the simplest operation of the drive for basic
applications. It is identical to the default condition except that menu 0
has less parameters.

Macro 2 — Motorised potentiometer

The Motorised potentiometer macro enables the drive's own internal
motorised potentiometer to control the speed of the drive via digital
inputs. A digital input selects between an analog speed reference and
the motorised potentiometer reference.

Macro 3 — Preset frequencies / speeds

The Preset reference macro enables the use of preset references to
control the speed of the motor via digital inputs. A digital input selects
between an analog speed reference and the preset references.

Macro 4 — Torque control

The Torque control macro configures the drive for use in Torque control
mode, selectable via a digital input. Analog input 1 is configured for the
torque reference. When in speed control analog 2 is the speed
reference. When in torque control with the drive in closed loop mode
analog input 2 is the speed override reference. Enabling torque mode
with the drive in open loop mode will put the drive in to pure torque
control. In closed loop mode the drive will be put in to torque control with
speed override.

Macro 5 — PID (set-point control)

The PID control macro enables the drive's own internal PID controller to
control the speed of the motor. Analog input 1 is configured for the main
speed reference, analog input 2 is the PID reference and analog input 3
is the PID feedback. A digital input selects between an analog speed
reference and the PID control.

Macro 6 — Axis-limit control

The Axis limit control macro configures the drive for use with limit
switches so that the drive is stopped when a position limit has been
reached. The speed reference can be either unipolar or bipolar.

Macro 7 — Brake control

The brake control macro configures the drive to apply or release a
mechanical brake on a motor in a crane or hoist application. The drive
issues a brake release signal via a digital output when the relevant
conditions are met.

The drive operates as a slave in a closed loop master-slave system.
The slave motor is digitally locked to the master motor.

Shaft orientation:
The motor speed is controlled in the same way as for default operation,
but the motor shaft can be orientated to a specified angular position
before and/or after running the motor.
This section details how to replicate the Unidrive classic macros in a
Unidrive SP.

The programmable section of Menu 0 is from Pr 0.11 - Pr 0.30 inclusive.
The other menu 0 parameters have fixed functions used in every mode
as described below:
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Table 6-2 Parameters that are common to each macro:
Range Default(=
Parameter ge(8) =) Type
oL vT ] sV oL [ vi [ sv
0.00 |xx.00
0.01 |Minimum reference clamp {1.07} +3,000.0Hz +Speed_limit_max rpm 0.0 RW | Bi PT|US
. L EUR>50.0 [EUR> 1,500.0 ) us
0.02 |Maximum reference clamp {1.06} ]O to 3,000.0Hz Speed_limit_max rpm USA> 60.0 | USA> 1800.0 3,000.0 JRW |Uni
. {2.11} ]0.0t0 3,200.0 0.000 to 3,200.000 . us
0.03 |Acceleration rate s/100Hz /1,000rpm 5.0 2.000 0.0200 RW | Uni
) 0.0 to 3,200.0 0.000 to 3,200.000 )
0.04 |Deceleration rate {2.21} s/100Hz s/1,000rpm 5.0 2.000 0.0200 RW |Uni us
0.05 |Reference select (1.14) | A1A2(0) A1Pr(1 )ijffg)r (2), Pr (3), Pad (4), A1.A2 (0) RW | Txt NC us
0.06 |Current limit {4.07} 0 to Current_limit_max % 165.0 175.0 RW [Uni RA us
uUr_S (0), Ur
(1), Fd (2),
OL> Voltage mode select {5.14} | Ur_Auto (3), Ur_I (4) RW | Txt us
0.07 Ur_l (4),
SrE (5)
CL> Speed controller P gain  |{3.10} 0.0000 to 6.5335 1/rad s™" 0.0100 RW | Uni us
0.0 to 25.0%
0.08 OL> Voltage boost {5.15} [ of motor rated 3.0 RW | Uni us
. voltage
CL> Speed controller | gain  [{3.11} 0.00 to 653.35 1/rad 1.00 RW [Uni us
009 |OL> Dynamic VIF 5.13) |OFF (?1))” On 0 RW | Bit uUs
CL> Speed controller D gain |{3.12} 0.00000 to 0.65336 (s) 0.00000 RW [Uni us
0.10 OL> Estimated motor speed |{5.04} ] +180,000 rpm RO | Bi | FI [NC|PT
) CL> Motor speed {3.02} +Speed_max rpm RO | Bi | FI [NC|PT
0.31 |Drive rated voltage {11.33} 200 (0), 400 (1), 575(2), 690 (3) V RO [ Txt NC|[PT
0.32 |Drive rated current {11.32} 0.00 to 9999.99A RO | Uni NC|PT
0.33 OL> Catch a spinning motor |{6.09} 0Oto3 0 RW | Uni us
’ VT> Rated rpm autotune {5.16} Oto2 0 | RW | Uni us
0.34 |User security code {11.30} 0to 999 0 RW | Uni NC PS
0.35 |Serial comms mode {11.24} AnSI (0), rtu (1) rtU (1) RW | Txt us
300 (0), 600 (1), 1,200 (2), 2,400 (3), 4,800
. (4), 9,600 (5), 19,200 (6), 38,400 (7),
0.36 |Serial comms baud rate {11.25} 57,600 (8) Modbus RTU only, 19,200 (6) RW | Txt us
115,200 (9) Modbus RTU only
0.37 |Serial comms address {11.23} 0 to 247 1 RW | Uni us
200V drive: 75
. All voltage 400V drive: 150 .
0.38 |Current loop P gain {4.13} 0 to 30,000 ratings: 20 575V drive: 180 RW | Uni us
690V drive: 215
200V drive: 1000
. All voltage 400V drive: 2000 ’
0.39 |Current loop | gain {4.14} 0 to 30,000 ratings 40 575V drive: 2400 RW | Uni us
690V drive: 3000
0.40 |Autotune {5.12} Oto2 | Oto3 0 RW [Uni
Maximum switching
0.41 frequency {5.18} 3(0),4 (1), 6(2),8(3), 12 (4), 16 (5) kHz 3(0) 6 (2) RW | Txt RA us
0.42 |No. of motor poles {5.11} 0 to 60 (Auto to 120 pole) 0 (Auto) RW | Txt us
OL & VT> Motor rated power | 5 44 0.000 to 1.000 0.850 RW |Uni us
0.43 |factor
SV> Encoder phase angle {3.25} 0.0 to 359.9° RW | Uni NC | PT
200V drive: 200
400V drive: EUR> 400, USA> 480 .
0.44 |Motor rated voltage {5.09} 0 to AC_voltage_set_max V 575V drive: 575 RW | Uni RA us
690V drive: 690
EUR>
OL & VT> Motor rated full 0 to 180,000 0.00 to EUR> 1,500 1,450.00 )
load speed (rpm) {5.08} rpm 40,000.00 rpm USA> 1,800 USA> RW | Uni us
0.45 1,770.00
SV> Motor thermal time {4.15) 0.0 to 400.0 200 |RW|Uni uUs
constant
0.46 |Motor rated current {5.07} 0 to Rated_current_max A Drive rated current [11.32] RW | Uni RA us
0.47 |Rated frequency {5.06} O to 3,000.0 Hz | 0to 1,250.0 Hz| EUR> 50.0, USA> 60.0 RW | Uni us
. OPEnN LP (1), CL VECt (2),
0.48 |Operating mode selector {11.31} SENVO (3), rEgEn (4) OPEn LP (1)| CL VECt (2) | SErVO (3) |[RW | Txt NC|PT
0.49 |Security status {11.44} L1 (0), L2 (1), Loc (2) RW | Txt PT|US
0.50 |Software version {11.29} 1.00 to 99.99 RO |Uni NC |PT
RW [ Read / Write | RO | Read only Uni | Unipolar Bi | Bi-polar Bit |Bit parameter | Txt [ Text string
Fl | Filtered DE | Destination NC | Not cloned RA | Rating dependent | PT | Protected US | User save PS | Power down save
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6.1.1 Fundamental differences between Unidrive SP
and Unidrive Classic

The following Macros simulate the equivalent Macros in Unidrive classic.

The following are exceptions in functionality between the Macros in

Unidrive Classic and Unidrive SP:

* The Unidrive SP Macros run in positive logic, unlike Unidrive Classic
Macros which run in negative logic.

* You do not have access to change Analog Input 1 mode in any
Unidrive SP macro, as analog input 1 is now a dedicated high
precision voltage input, and cannot be turned into a current loop
input.

* The SECURE DISABLE input on Unidrive SP, which is an enhanced
equivalent of the enable input on Unidrive Classic, is now on
terminal 31, unlike Unidrive Classic which uses terminal 30. The
SECURE DISABLE input is also permanently positive logic, unlike
the enable input in Unidrive Classic, which can be changed to
negative logic.

* Macro 3 on Unidrive SP works in a slightly different way to Unidrive
Classic. In the Unidrive Classic Macro 3, the only way in which the
preset speeds can be enabled was to switch digital input F6 to logic
1. In Unidrive SP the software structure has changed, to be in line
with Commander SE. This means that if you switch on either, or both
of the preset selects, then regardless of the state of the preset
enable, the drive will automatically enable the preset speeds as the
speed reference.

» The order of the digital inputs has been changed to match those of
the Unidrive classic.

* The brake is now an additional feature in Menu 12, with enhanced
features over the Unidrive Classic.

* Analog input 3 is now defaulted to a voltage input. The input can be
configured via Pr 7.15.
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6.2 Macro 1 - Easy Mode
Macro 1 | Easy mode

less parameters.

The Easy mode macro gives the simplest operation of the drive for basic applications. It is identical to the default condition except that menu 0 has

Analog 1/0 Digital /0
Signal
Analog connector
fr(:CIuency{lspeed ——————— N0V 7 |« Status relay Sl Pinl
Be~e1r§3°e |J-| { \ { ‘ §?> Drive healthy gi
oV U Sen LT
3
Analog OV comman S AT ZERO SPEED
frequency/speed
reference 2
~ RESET —_
4 ~20mA »
JOG SELECT -
29|
RUN FORWARD S .
26(p
SPEED RUN REVERSE ®
ANALOG INPUT 1/ ~ ANALOG INPUT 2 ®>
INPUT 2 SELECT 1 \v—-
TORQUE ANALOG INPUT 1 >

DRIVE ENABLE

0V common -

— SH
SEL

+24V

Macro 1 specific parameters

There are no additional parameters present other than those described
in Table 6-2 on page 327, as this is Easy mode.

Pr 0.11 to Pr 0.30 are not configured to point to any other parameter in

this mode.

Table 6-3 Parameter set-up to reproduce Macro 1 on a Unidrive SP

Value
Parameter
oL CL

5.14 Voltage mode select Fd
7.1 T9 - Analog input 2 mode 4-20
11.01 Define Pr 0.11 Pr 0.00
11.02 Define Pr 0.12 Pr 0.00
11.03 | Define Pr0.13 Pr0.00
11.04 | Define Pr 0.14 Pr 0.00
11.05 Define Pr 0.15 Pr0.00
11.06 | Define Pr0.16 Pr 0.00
11.07 Define Pr 0.17 Pr 0.00
11.08 | Define Pr0.18 Pr 0.00
11.09 | Define Pr0.19 Pr 0.00
11.10 | Define Pr0.20 Pr0.00
1.1 Define Pr 0.21 Pr 0.00
11.12 | Define Pr 0.22 Pr 0.00
11.13 | Define Pr 0.23 Pr0.00
11.14 | Define Pr 0.24 Pr0.00
11.15 Define Pr 0.25 Pr 0.00
11.16 | Define Pr 0.26 Pr0.00
11.17 Define Pr 0.27 Pr 0.00
11.18 | Define Pr0.28 Pr0.00
11.19 | Define Pr 0.29 Pr0.00
11.20 | Define Pr 0.30 Pr0.00
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Figure 6-1 Macro 1 Easy Mode logic diagram

ANALOG INPUT 1/ JOG RUN RUN DRIVE
INPUT 2 SELECT FORWARD REVERSE RESET ENABLE
h 4 h 4 h 4 h 4 h 4 h 4
- .
2 (] 2 o
Reference selection E Reference i ! )
1 i selector i ! Maximum
! ! H frequency/speed
Frequency/speed ref. 1 ! ! H ! clamp
H H i Minimum !
1 1 1
H H 1 frequency/
o Slagut - H : H speed clamp E
- g 1 1 1 1
d 6 Slng : : : :
: i ;
; i :
1 1
1 ! 1
H ! H
N 7 N = 3 >
Frequency/speed ref. 2
Preset references | Jog
(use Macro 3) r reference
 §
L
Keypad control
mode reference
Precision reference
(not used with Menu 0) ‘
Key
hd
g Input Read-write (RW
X : ead-write (RW)
} terminals 0.XX parameter
o~
W4 Output Read-only (RO)
X
4 terminals parameter
Menu 0 changes from default configuration
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OL> FREQUENCY
CL> SPEED TORQUE AT ZERO SPEED
- S o~
10 24
A
Motor control i
Current
limit
Ramps OL> Catch a :
fo - 4OL>: ___________________ spinning motor
, L N\ VT> Rated rpm
—_ > " autotune

Acceleration
rate

Deceleration
rate

CL> Speed-loop PID gains

Speed-loop
proportional
gain

-mmEmmEEmE e .-

Speed-loop
integral gain

Speed-loop
derivative
gain

Motor speed

mEEEEEE s ==y

Current loop H
Current £
loop P gain

Current 1}
loop I gain ;

i Motor parameters

0.42 to 0.47

OL & VT>

No. of poles

Power factor

Rated voltage

Rated speed

Rated current

Rated frequency
Sv>

No. of poles

Encoder phase angle
Rated voltage
Thermal time constant
Rated current

Rated frequency

Estimated
motor
speed

OL> Motor-voltage control

Voltage mode
selector

Boost voltage

Dynamic V/f
select

T
.
Y /
\/
N/
Power stage

PWM switching
frequency
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6.3 Macro 2 - Motorised potentiometer

Serial comms

Feature look-
up table

Electronic

Performance
nameplate

protocol

Macro 2 |

Motorised potentiometer

The Motorised potentiometer macro enables the drive's own internal motorised potentiometer to control the speed of the drive via digital inputs. A
digital input selects between an analog speed reference and the motorised potentiometer reference.

Analog I/0 Digital 1/0
Signal
Analog connector
frequency/speed N~—————-- 10V ¢ ﬂ
reference 1 { \ [ SEN Status relay Ol41
0~10V L1 i NES Drive healthy Sz ﬁ_{
R NBEg UuP —_
SH — Ok
0V common RESET and
MOT. POT. RESET
= S
PR
SPEED DOWN s o
28(p
p é H {‘ RUN FORWARD ®
g — Q=
TORQUE \'I\D |/ \] Ol 9 |« RUN REVERSE SE
|V A— ®10< T ->
MOT. POT. ENABLE | = ANALOGIP
MOT. POT. - }
DRIVE ENABLE 0V common @
— Sl
22|4
+24V o .
Table 6-4 Macro 2 menu 0 programmable parameters
Range Default(=
Parameter ge(8) =) Type
oL | cL oL | vT [ sv
0.11 |Pre-ramp reference {1.03} +SPEED_FREQ_MAX Hz/rpm RO | Bi NC|PT
0.12 |Post ramp reference {2.01} +SPEED_FREQ_MAX Hz/rpm RO | Bi PT
0.13 |Active current {4.02} +DRIVE_CURRENT_MAX A RO | Bi | FI [NC|PT
0.14 | Jog reference {1.05} 0 to 400.0 Hz 0 to 4,000.0 rpm 0.0 RW | Uni us
FASt (0), Std (1), FASt (0)
0.15 |Ramp mode select {2.04} Std.hV (2) Std (1) Std (1) RW | Txt us
COASt (0), rP (1),
0.16 |Stop mode {6.01} rP.dcl (2), dcl (3), COASL(0), P (1), rP (1) no.rP (2) |RW | Txt us
no.rP (2)
td.dcl (4)
0.17 |Relay source invert {8.17} OFF (0) or On (1) OFF (0) RW | Bit us
0.18 |S ramp enable {2.06} OFF (0) or On (1) OFF (0) RW | Bit us
0.0 to 300.0 0.000 to 100.000
0.19 | S ramp acceleration limit {2.07} 52/1OOOHz 32/1800rpm 3.1 1.500 0.030 RW | Uni us
0.20 | Skip reference 1 {1.29} 0.0 to 3,000.0 Hz 0 to 40,000 rpm 0.0 0 RW | Uni us
0.21 | Skip reference band 1 {1.30} 0.0to 25.0 Hz 0 to 250 rpm 0.5 5 RW | Uni us
0.22 | Skip reference 2 {1.31} 0.0 to 3,000.0 Hz 0 to 40,000 rpm 0.0 0 RW [ Uni us
0.23 | Skip reference band 2 {1.32} 0.0to 25.0 Hz 0 to 250 rpm 0.5 5 RW | Uni us
0.24 |Not used
0.25 |Motorised pot reset {9.28} OFF (0) or On (1) OFF (0) RW | Bit NC
0.26 |Motorised pot output {9.03} +100.00 % RO | Bi NC|PT|PS
0.27 |Motorised pot mode {9.21} Oto3 2 RW | Uni us
0.28 |Motorised pot bipolar select  {9.22} OFF (0) or On (1) OFF (0) RW | Bit us
0.29 |Motorised pot rate {9.23} 0to250s 20 RW | Uni us
0.30 |Motorised pot scale factor {9.24} 0.000 to 4.000 1.000 RW | Uni us
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Table 6-5 Parameter set-up to reproduce Macro 2 on a Unidrive SP
Value
Parameter
oL CL
[~ 7.14 T7 analog input 2 destination Pr 0.00
8.21 T24 digital 1/0 1 source / destination Pr9.26
8.25 T28 digital input 5 destination Pr9.27
8.26 T26 digital input 6 destination Pr1.41
8.31 T24 digital 1/0 1 output select OFF (0)
8.39 T28 & T29 digital input auto selection disable On (1)
9.04 Logic function 1 source 1 Pr9.22
9.07 Logic function 1 source 2 On (1)
9.10 Logic function 1 destination Pr1.10
9.14 Logic function 2 source 1 Pr 8.02
9.17 Logic function 2 source 2 invert On (1)
9.20 Logic function 2 destination Pr9.28
9.25 Motorised pot destination Pr1.37
11.01 Define Pr 0.11 Pr1.03
11.02 | Define Pr 0.12 Pr2.01
11.03 | Define Pr0.13 Pr 4.02
11.04 | Define Pr 0.14 Pr1.05
11.05 | Define Pr 0.15 Pr 2.04
11.06 | Define Pr0.16 Pr 6.01
11.07 Define Pr 0.17 Pr 8.17
11.08 | Define Pr0.18 Pr 2.06
11.09 | Define Pr 0.19 Pr 2.07
11.10 | Define Pr 0.20 Pr1.29
1.1 Define Pr 0.21 Pr1.30
11.12 | Define Pr 0.22 Pr1.31
11.13 | Define Pr 0.23 Pr1.32
11.14 | Define Pr 0.24 Pr 0.00
11.15 | Define Pr 0.25 Pr9.28
11.16 | Define Pr 0.26 Pr9.03
11.17 | Define Pr 0.27 Pr9.21
11.18 | Define Pr 0.28 Pr9.22
11.19 | Define Pr 0.29 Pr9.23
11.20 | Define Pr0.30 Pr9.24
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Figure 6-2 Macro 2 Motorised potentiometer logic diagram
MOTORIZED RESET and RUN RUN DRIVE
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hd hd hd A4 h 4
. E Z
2 %) 2] (2] @
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6.4 Macro 3 - Preset speeds

Macro 3 |

Preset speeds

The Preset reference macro enables the use of preset references to control the speed of the motor via digital inputs. A digital input selects between
an analog speed reference and the preset references.

Analog /0 Digital 1/0
Signal
Analog connector
frequency/speed N~ +10v Q4 1« Sl 4J_l
reference 1 [ [ \ DL Status relay
0~10V ® 5|p Drive healthy ® 42 4—|_{
"lJ U \ I NEg PRESET SELECT A
““““ 24|
Ol s RESET 2l
0V common — Qs>
ov @. PRESET SELECT B
common " 28[p
;o= RUN FORWARD ®
26|p
SPEED ({9 H [\ RUN REVERSE ®
Ol27|p
& Ol o |« PRESET ENABLE [ = ANALOGIP
TORQUE \ U 1029
—\ NI PRESET REFS.
DRIVE ENABLE — ® >
22|4
+24V ®
Table 6-6 Macro 3 menu 0 programmable parameters
Range Default(=
Parameter ge(8) ) Type
oL | cL oL [ vi [ sv
0.11 |Pre-ramp reference {1.03} +SPEED_FREQ_MAX Hz/rpm RO | Bi NC|PT
0.12 |Post ramp reference {2.01} +SPEED_FREQ_MAX Hz/rpm RO | Bi PT
0.13 |Active current {4.02} +DRIVE_CURRENT_MAX A RO | Bi | FI [NC|PT
0.14 |Jog reference {1.05} 0 to 400.0 Hz 0 to 4,000.0 rpm 0.0 RW | Uni us
FASt (0), Std (1), FASt (0)
0.15 |Ramp mode select {2.04} Std.hV (2) Std (1) Std (1) RW | Txt us
COASt (0), rP (1),
0.16 |Stop mode {6.01} rP.dcl (2), dcl (3), COASt(0), P (1), rP (1) no.rP (2) JRW | Txt us
no.rP (2)
td.dcl (4)
0.17 |Relay source invert {8.17} OFF (0) or On (1) OFF (0) RW | Bit us
0.18 |S ramp enable {2.06} OFF (0) or On (1) OFF (0) RW | Bit us
0.0 to 300.0 0.000 to 100.000
A leration limi 2.07 A1 1. . RW | Uni
0.19 | S ramp acceleration limit {2.07} <2/100Hz 52/1000rpm 3 500 0.030 Uni us
0.20 |Skip reference 1 {1.29} 0.0 to 3,000.0 Hz 0 to 40,000 rpm 0.0 0 RW | Uni us
0.21 | Skip reference band 1 {1.30} 0.0t0 25.0 Hz 0 to 250 rpm 0.5 5 RW | Uni us
0.22 | Skip reference 2 {1.31} 0.0 to 3,000.0 Hz 0 to 40,000 rpm 0.0 0 RW | Uni us
0.23 | Skip reference band 2 {1.32} 0.0t0 25.0 Hz 0 to 250 rpm 0.5 5 RW | Uni us
0.24 |Not used
0.25 |Preset reference 1 {1.21} +SPEED_FREQ_MAX Hz/rpm 0.0 RW | Bi us
0.26 |Preset reference 2 {1.22} +SPEED_FREQ_MAX Hz/rpm 0.0 RW | Bi us
0.27 |Preset reference 3 {1.23} +SPEED_FREQ_MAX Hz/rpm 0.0 RW | Bi us
0.28 |Preset reference 4 {1.24} +SPEED_FREQ_MAX Hz/rpm 0.0 RW | Bi us
0.29 |Not used
0.30 |Not used
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Table 6-7 Parameter set-up to reproduce Macro 3 on a Unidrive SP
Value
Parameter
oL CL
8.21 T24 digital /0 1 source / destination Pr 1.46
8.25 T28 digital input 5 destination Pr1.45
8.26 T29 digital input 6 destination Pr1.42
8.31 T24 digital I/0O 1 output select OFF (0)
8.39 T28 & T29 digital input auto selection disable On (1)
11.01 Define Pr 0.11 Pr1.03
11.02 Define Pr 0.12 Pr 2.01
11.03 Define Pr 0.13 Pr 4.02
11.04 Define Pr 0.14 Pr1.05
11.05 Define Pr 0.15 Pr2.04
11.06 Define Pr 0.16 Pr 6.01
11.07 Define Pr 0.17 Pr 8.17
11.08 Define Pr 0.18 Pr 2.06
11.09 Define Pr 0.19 Pr 2.07
11.10 Define Pr 0.20 Pr1.29
1.1 Define Pr 0.21 Pr1.30
11.12 Define Pr 0.22 Pr1.31
11.13 Define Pr 0.23 Pr1.32
11.14 Define Pr 0.24 Pr 0.00
11.15 Define Pr 0.25 Pr1.21
11.16 Define Pr 0.26 Pr1.22
11.17 Define Pr 0.27 Pr1.23
11.18 Define Pr 0.28 Pr1.24
11.19 Define Pr 0.29 Pr 0.00
11.20 Define Pr 0.30 Pr 0.00
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Figure 6-3 Macro 3 Preset speeds logic diagram

PRESET RUN RUN DRIVE
ENABLE FORWARD REVERSE RESET ENABLE
hd hd

hd A4 A4
26 |l 27 31
@ [@
=

Reference selection i Reference H
1 Maximum
i selector H freq./speed
Frequency/speed ref. 1 H H clamp
! E Minimum
1
_ ! 1 frequency/
» Nl -~ i ! speed clamp
o _ L 1 1
4 s Epg : ; Skip
1 frequencies/
i speeds
i
1
1
1
1

1
1
1
1
:
1
:
1
1
1
:
i
Skip frequency/ E
Preset speed 1 e i
PRESET 424 —>— reference 2 i
SELECT A H
1
1
0.27 | Preset Skip freq./speed H
. reference 3 band 1 H
1
PRESET B i
seteer s "EIO Proset |
reference 4 Skip frequency/ i
speed 2 _“““-;
A B Preset speed
0 0 1 Skip freq./speed
0 1 2 band 2
1 0 3
1 1 4
Pr | Function
0.11 | Pre-ramp reference
0.12 | Post-ramp reference
0.13 | Motor active-current
0 14 | Jog reference (not used)
0.15 | Ramp mode selector
0.16 | Stop mode selector
0.17 | Status relay invert
0.18 | S-ramp enable
0.19 | S-ramp da/dt
0.20 | Skip frequency/speed 1
0.21 | Skip freq./speed band 1
0.22 | Skip frequency/speed 2 Key
0.23 | Skip freq./speed band 2
0.24 | (Not used) Input
0.25 | Preset reference 1 N x : Read-write (RW)
0.26 | Preset reference 2 %) terminals parameter
0.27 | Preset reference 3 PN
0.28 | Preset reference 4 b Output Read-only (RO)
0.29 | (Not used) 4 terrr?inals parameter
@
0.30 | (Not used)
Menu 0 changes from default configuration
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6.5 Macro 4 - Torque control

Macro 4 | Torque control

The Torque control macro configures the drive for use in Torque control mode, selectable via a digital input. Analog input 1 is configured for the
torque reference. When in speed control analog 2 is the speed reference. When in torque control with the drive in closed loop mode analog input 2
is the speed override reference. Enabling torque mode with the drive in open loop mode will put the drive in to pure torque control. In closed loop
mode the drive will be put in to torque control with speed override.

Analog I/0 Digital 1/0 s
ignal
connector
------- +10V
Analog torque {A—\ {/\\ O 4 |« Status relay Sl ]
reference 1 (0 ~ 10V) E [ \ } Q5 |» Drive healthy SIE /
_______ S| 6 [»
0V common “"—Q) 3 AT ZERO SPEED
_______ AT MIN. SPEED
CL> Analog speed
limit (0 ~ 10V) NEg
]

|V A————
Y com RUN FORWARD
A— RUN REVERSE
SPEED
é (

Sl27|»
TORQUE CONTROL - }

TORQUE ENABLE ] £ FREQ./SPEED CONTROL

~

9|4
TORQUE \'?) =
T S DRIVE ENABLE OV common
22|4
+24V o .
Table 6-8 Macro 4 menu 0 programmable parameters
Range Default(=
Parameter ge(2) (=) Type
oL | cL oL | vT | sv
0.11 |Pre-ramp reference {1.03} +SPEED_FREQ_MAX Hz/rpm RO | Bi NC|PT
0.12 |Post ramp reference {2.01} +SPEED_FREQ_MAX Hz/rpm RO | Bi PT
0.13 |Active current {4.02} +DRIVE_CURRENT_MAX A RO | Bi | FI [NC|PT
0.14 |Jog reference {1.05} 0 to 400.0 Hz 0 to 4,000.0 rpm 0.0 RW | Uni us
FASt (0), Std (1), FASt (0)
0.15 |Ramp mode select {2.04} Std.hV (2) Std (1) Std (1) RW | Txt us
COASt (0), rP (1),
0.16 |Stop mode ©01) | rPdcl (2), ddl (3), COASL(0), TP (1), P (1) no.rP (2) |Rw | Txt us
no.rP (2)
td.dcl (4)
0.17 |Relay source invert {8.17} OFF (0) or On (1) OFF (0) RW | Bit us
0.18 |S ramp enable {2.06} OFF (0) or On (1) OFF (0) RW | Bit us
L 0.0 to 300.0 0.000 to 100.000 .
0.19 | S ramp acceleration limit {2.07} <2/100Hz <2/ 000rpm 3.1 1.500 0.030 RW | Uni us
0.20 |Skip reference 1 {1.29} 0.0 to 3,000.0 Hz 0 to 40,000 rpm 0.0 0 RW | Uni us
0.21 | Skip reference band 1 {1.30} 0.0to 25.0 Hz 0 to 250 rpm 0.5 5 RW | Uni us
0.22 | Skip reference 2 {1.31} 0.0 to 3,000.0 Hz 0 to 40,000 rpm 0.0 0 RW | Uni us
0.23 | Skip reference band 2 {1.32} 0.0t0 25.0 Hz 0 to 250 rpm 0.5 5 RW | Uni us
0.25 |T5/6 analog input 1 level (7.01) +100.00 % RO | Bi NC |PT
) 0-20 (0), 20-0 (1), 4-20tr (2), 20-4tr (3),
0.26 |T7 analog input 2 mode (7.11) 4-20 (4), 20-4 (5), VOLt (6) VOLt (6) RW | Txt us
0.27 |T7 analog input 2 level (7.02) +100.0 % RO | Bi NC |PT
0.28 |Overspeed threshold (3.08) | 0 to 40,000 rpm 0 RW | Uni us
0.29 |T5/6 analog input 1 scaling (7.08) 0 to 4.000 1.000 RW | Uni us
0.30 |T7 analog input 2 scaling (7.12) 0 to 4.000 1.000 RW | Uni Us
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Table 6-9 Parameter set-up to reproduce Macro 4 on a Unidrive SP
Value
Parameter
oL CL

[ 7.10 Analog input 1 destination Pr 4.08

714 Analog input 2 destination Pr1.36

8.22 T25 digital I/O 2 source / destination Pr 10.04

8.25 T28 digital input 5 destination Pr10.33

8.26 T29 digital input 6 destination Pr9.29 | Pr9.30

8.32 T25 digital I/O 2 output select On (1)

8.39 T28 & T29 digital input auto selection disable On (1)

9.04 Logic function 1 source 1 Pr 6.32

9.07 Logic function 1 source 2 invert On (1)

9.10 Logic function 1 destination Pr7.09

9.33 T26 digital I/O 3 output select Pr4.11

11.01 Define Pr 0.11 Pr1.03

11.02 | Define Pr0.12 Pr 2.01

11.03 | Define Pr0.13 Pr 4.02

11.04 | Define Pr 0.14 Pr1.05

11.05 | Define Pr0.15 Pr2.04

11.06 | Define Pr0.16 Pr 6.01

11.07 Define Pr 0.17 Pr 8.17

11.08 | Define Pr0.18 Pr 2.06

11.09 | Define Pr0.19 Pr 2.07

11.10 | Define Pr 0.20 Pr1.29

1.1 Define Pr 0.21 Pr1.30

11.12 | Define Pr 0.22 Pr1.31

11.13 | Define Pr 0.23 Pr1.32

11.14 | Define Pr 0.24 Pr 0.00

11.15 Define Pr 0.25 Pr7.01

11.16 | Define Pr 0.26 Pr7.11

11.17 Define Pr 0.27 Pr7.02

11.18 | Define Pr 0.28 Pr 3.08

11.19 | Define Pr 0.29 Pr7.08

11.20 | Define Pr0.30 Pr7.12
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Figure 6-4 Macro 4 Torque control logic diagram
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6.6 Macro 5 - PID control

Macro 5 | PID control

The PID control macro enables the drive's own internal PID controller to control the speed of the motor. Analog input 1 is configured for the main
speed reference, analog input 2 is the PID reference and analog input 3 is the PID feedback. A digital input selects between an analog speed
reference and the PID control.

Analog /O Digital /O
Signal
connector
——————— +10V
hay N
Frequency/speed A N SER) Status relay
reference 1 (0 ~ 10V) LI i NHES Drive healthy
_______ NBEg
0V common H=140)] 3 AT ZERO SPEED

PID reference
(0~ 10V) | I i i J S[7]»  reser _

- RUN FORWARD [ - >
_______ RUN REVERSE SIElg
(/Y\ {/\‘ PID ENABLE FREQ./SPEED CONTROL ® }
PID feedback E \ J l , ’ "_/>
Mooooo- 0V common
DRIVE ENABLE —
Sl31»
0V common @
A +24V Oz«
SPEED
Q|
TORQUE @ {1 Ol 9 <
F— Ol1oj«
Table 6-10 Macro 5 menu 0 programmable parameters
Parameter Range(8) Default() Type
oL | cL oL | vT | sv
0.11 |Pre-ramp reference {1.03} +SPEED_FREQ_MAX Hz/rpm RO | Bi NC|PT
0.12 |Post ramp reference {2.01} +SPEED_FREQ_MAX Hz/rpm RO | Bi PT
0.13 |Active current {4.02} +DRIVE_CURRENT_MAX A RO | Bi | FI [NC|PT
0.15 |T7 analog input 2 mode 7.1} 0-20 (%)_'Zg(()"‘())‘(12)(3_2'(2&3(;fr\(/20)’Lt2&')“tr @) VOLt (6) RW | Txt us
0-20 (0), 20-0 (1), 4-20tr (2), 20-4tr (3),
0.16 |T8 analog input 3 mode {7.15} 4-20 (4), 20-4 (5), VOLt (6), th.SC (7), VOLt (6) RW | Txt us
th (8), th.diSP (9)
0.17 |T5/6 analog input 1 level (7.01) +100.00 % RO | Bi NC |PT
0.18 |T7 analog input 2 level (7.02) +100.0 % RO | Bi NC|PT
0.19 |T8 analog input 3 level (7.03) +100.0 % RO | Bi NC|PT
0.20 |PID P gain (14.10) 0.000 to 4.000 1.000 RW | Uni us
0.21 |PID | gain (14.11) 0.000 to 4.000 0.500 RW | Uni us
0.22 |PID D gain (14.12) 0.000 to 4.000 0.000 RW | Uni us
0.23 |PID upper limit (14.13) 0.00 to 100.00 % 100.00 RW | Uni us
0.24 |PID lower limit (14.14) +100.0 % 100.00 RW | Bi us
0.25 |PID scaling (14.15) 0.000 to 4.000 1.000 RW [ Uni us
0.26 |Preset reference 7 (1.27) +SPEED_FREQ_MAX Hz/rpm 0.0 RW | Bi us
0.27 |Preset reference 8 (1.28) +SPEED_FREQ_MAX Hz/rpm 0.0 RW | Bi us
0.28 |T7 analog input 2 scaling (7.12) 0 to 4.000 1.000 RW | Uni us
0.29 | T8 analog input 3 scaling (7.16) 0 to 4.000 1.000 RW | Uni us
0.30 |PID optional enable source  (14.09) Pr 0.00 to 21.51 Pr0.00 RW | Uni PT|US
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Table 6-11 Parameter set-up to reproduce Macro 5 on a Unidrive SP
Value
Parameter
oL CL
[~ 7.10 Analog input 1 destination Pr0.00
714 Analog input 2 destination Pr1.27
718 Analog input 3 destination Pr1.28
8.26 T29 digital input 6 destination Pr 14.08
8.39 T28 and T29 digital input auto selection disable On (1)
11.01 Define Pr 0.11 Pr1.03
11.02 Define Pr 0.12 Pr2.01
11.03 Define Pr 0.13 Pr 4.02
11.04 | Define Pr 0.14 Pr 0.00
11.05 Define Pr 0.15 Pr7.11
11.06 Define Pr 0.16 Pr7.15
11.07 Define Pr 0.17 Pr7.01
11.08 Define Pr 0.18 Pr7.02
11.09 Define Pr 0.19 Pr7.03
11.10 Define Pr 0.20 Pr14.10
1.1 Define Pr 0.21 Pr14.11
11.12 Define Pr 0.22 Pr14.12
11.13 Define Pr 0.23 Pr14.13
11.14 | Define Pr 0.24 Pr14.14
11.15 Define Pr 0.25 Pr14.15
11.16 Define Pr 0.26 Pr1.27
1.17 Define Pr 0.27 Pr1.28
11.18 Define Pr 0.28 Pr7.12
11.19 Define Pr 0.29 Pr7.16
11.20 Define Pr 0.30 Pr 14.09
14.02 Main reference source Pr7.01
14.03 PID reference source Pr1.27
14.04 PID feedback source Pr1.28
14.16 | PID output destination Pr1.36
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Figure 6-5 Macro 5 PID control logic diagram
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A4 A4 A4 hd hd
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Reference selection ! Reference H .
i selector ! -m Maximum
Frequency/speed i ! frequency/speed
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H : ! Minimum !
1 1
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- 1 1 1 H
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°E | : i 5
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|
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scaling i PID proportional } m low limit
i gain : +
025 | h
o 1 025 |
PID integral PID output
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PID derivative
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Analog input 3
PID mode selector
feedback
Analog
input 3
Pr |Function
0.11 |Pre-ramp reference
0.12| Post-ramp reference
0.13 | Motor active-current
0 14| (Not used)
0.15]Analog input 2 (PID reference) mode selector
0.16 |Analog input 3 (PID feedback) mode selector
0.17 |Analog input 1 (freq./speed ref.)
0.18 | Analog input 2 (PID reference)
0.19]Analog input 3 (PID feedback)
0.20| PID proportional gain
0.21|PID integral gain
0.22| PID derivative gain Key
0.23| PID output high limit -
0.24 | PID output low limit ) nput i
0.25| PID output scale factor ’ terminals 0.XX Raerae‘?ng{gf RW)
0.26 | Preset reference 7 @ p
0.27 | Preset reference 8 A
0.28 | Analog input 2 scaling 4 Output Read-only (RO)
0.29]Analog input 3 scaling < @ terminals parameter
0.30 | Optional PID-enable source selector
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6.7 Macro 6 - Axis limit control

Macro 6 |

Axis limit control

The axis limit control macro configures the drive for use with limit switches so that the drive is stopped when a position limit has been reached. The
speed reference can be either unipolar or bipolar.

Analog I/0

. Digital /10
Unipolar Signal
Analog connector
frequency/speed K- A+10V 4J_l
reference 1 { \ { \ O] 4 [« Status relay O]41]
0~10V rhl ® 5|p Drive healthy @Ed
L] o
U______C AT ZERO SPEED ®
SE ®
0V common
[Sl2¢]«
Bipolar RESET
: — S
Analog LIMIT FORWARD —_—
frequency/speed +10V 28|p
rofaransy r_l NEL RUN FORWARD ®
+10V A = NHES Ol 26(»
RUN REVERSE
¢ =1
| ® 3 LIMIT REVERSE —
10V 0V common ® >
Analog +10V 0V common @
frequency/speed N === N ®< DRIVE ENABLE — ®>
reference { \
0~10V U ®> 24y ®<
+
A
0V common @
— Position the limit switches to allow
SPEED N for the distance that will be travelled
~ during deceleration. This distance
X NEL will be increased if the deceleration
TORQUE \/ D
— Sl10l4 FIENIE time is extended.
Table 6-12 Macro 6 menu 0 programmable parameters
Range({}) Default(=)
Parameter Type
oL | cL oL [ vi [ sv
0.11 |Pre-ramp reference {1.03} +SPEED_FREQ_MAX Hz/rpm RO | Bi NC|PT
0.12 |Post ramp reference {2.01} +SPEED_FREQ_MAX Hz/rpm RO | Bi PT
0.13 |Active current {4.02} +DRIVE_CURRENT_MAX A RO | Bi | FI [NC|PT
0.14 |T28 digital input 5 state {8.05} OFF (0) or On (1) RO | Bit NC|PT
0.15 |T26 digital I/O 3 state {8.03} OFF (0) or On (1) RO | Bit NC |PT
0.16 |T27 digital input 4 state {8.04} OFF (0) or On (1) RO | Bit NC |PT
0.17 |T29 digital input 6 state {8.06} OFF (0) or On (1) RO | Bit NC|PT
COASt (0), rP (1),
0.18 | Stop mode {6.01} rP.dcl (2), dcl (3), COAnS; (rg)(g; ) rP (1) no.rP (2) JRW | Txt us
td.dcl (4) )
0.19 |Hold zero speed {6.08} OFF (0) or On (1) OFF (0) On (1) RW | Bit us
0.20 OL> Deceleration rate 2 {2.22} 0'0352:62;)20'0 5.0 RW | Uni us
CL> Not used
0.21 |T28 digital input 5 invert {8.15} OFF (0) or On (1) OFF (0) RW | Bit us
0.22 | T29 digital input 6 invert {8.16} OFF (0) or On (1) OFF (0) RW | Bit us
0.23 |Not used
0.24 |Not used
0.25 |Not used
0.26 |Not used
0.27 |Not used
0.28 |Not used
0.29 |Not used
0.30 |Not used
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Table 6-13 Parameter set-up to reproduce Macro 6 on a Unidrive SP
Value
Parameter
oL | cL
1.10 Bipolar select On (1)
2.04 Ramp mode FASt
2.22 | Deceleration rate 2 1.0 | 2.0
8.39 T28 & T29 digital input auto selection disable On (1)
8.25 T28 digital input 5 destination Pr 6.35
8.26 T29 digital input 6 destination Pr 6.36
9.04 Logic function 1 source 1 Pr 6.35 Pr 0.00
9.05 Logic function 1 source 1 invert On (1) OFF (0)
9.06 Logic function 1 source 2 Pr 6.36 Pr 0.00
9.07 Logic function 1 source 2 invert On (1) OFF (0)
9.08 Logic function 1 output invert On (1) OFF (0)
9.10 Logic function 1 destination Pr2.35 Pr 0.00
11.01 Define Pr 0.11 Pr1.03
11.02 | Define Pr 0.12 Pr2.01
11.03 | Define Pr 0.13 Pr 4.02
11.04 | Define Pr 0.14 Pr 8.05
11.05 | Define Pr 0.15 Pr 8.03
11.06 | Define Pr 0.16 Pr 8.04
11.07 | Define Pr 0.17 Pr 8.06
11.08 | Define Pr 0.18 Pr 6.01
11.09 | Define Pr 0.19 Pr 6.08
11.10 | Define Pr 0.20 Pr2.22 Pr 0.00
1.1 Define Pr 0.21 Pr 8.15
11.12 | Define Pr 0.22 Pr 8.16
11.13 | Define Pr 0.23 Pr 0.00
11.14 | Define Pr 0.24 Pr 0.00
11.15 | Define Pr 0.25 Pr 0.00
11.16 | Define Pr 0.26 Pr 0.00
11.17 | Define Pr 0.27 Pr 0.00
11.18 | Define Pr 0.28 Pr 0.00
11.19 | Define Pr 0.29 Pr 0.00
11.20 | Define Pr0.30 Pr 0.00
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Figure 6-6 Macro 6 Axis limit control logic diagram
RUN  RUN LiMIT LIMIT
(FORWARD)  REVERSE FORWARD REVERSE
hd hd hd A4
26 27
2] (2] 0) 0)
Limit Limit
forward reverse
invert invert
[ 021 | [ 022 |
1 1 T T
i i : :
Run ! ! Run Limit ! ! Limit
forward |} ! reverse forward ! ! reverse
indicator } | indicator indicator ! ! indicator
L 1 ¥ 1
H H i
1 1 1
1 1 bn HH .@
1 1 i
H H i
1 1 11
H H i
I I HH
i i 11 0= RUN enabled >—
H H 1_1_ 1= RUN disabled (at limit)
[ 1 D>
i i
O i
Reference selection H ! " Maximum
i 1t frequency/speed
! i i clamp H
Frequency/speed ref. 1 Reference ! H HH I
1 i 1
selector I [ Minimum [
o E i . frequency/ i
45 Nipgull — 'y i speed clamp 1
s - 1 : | ! :
d 6 Elug : L ! :
1 1 1
1 1
i ' i
1 Frequency/speed | o
o . 1 Bi-directional
» S - \—D—% > reference H frequency/speed =
Direction control ! reference
1
Frequency/speed ref. 2 H
!
)
Pr |Function
0.11 |Pre-ramp reference
0.12 | Post-ramp reference
0.13 | Motor active-current
0 14 | Limit forward indicator
0.15 | Run forward indicator
0.16 | Run reverse indicator
0.17 | Limit reverse indicator
0.18 | Stop mode selector
0.19 | Hold zero speed enable
0.20 | OL> Limit deceleration rate CL> (not used)
0.21 | Limit forward invert
0.22 | Limit reverse invert Key
0.23 | (not used) -
0.24 | (not used) b Input o
025 | (not used) B O] Bl ias  [oxx ] Readwite RW)
0.26 | (not used) @
0.27 | (not used) A
0.28 | (not used) W8 Output Read-only (RO)
0.29 | (not used) { @ terminals parameter
0.30 | (not used)
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6.8 Macro 7 - Brake control

Where a safety hazard may exist the drive alone must not be permitted to release the brake. An independent safety interlock must be
provided to ensure safe operation in the event of drive failure or incorrect operation.

Macro 7 Brake control

The brake control macro configures the drive to apply or release a mechanical brake on a motor in a crane or hoist application. The drive issues a
brake release signal via a digital output when the relevant conditions are met.

Analog I/0 Digital 1/0
Signal
connector
Analog
frequency/speed N A+t10V BRAKE RELEASE l_]
reference 1 |J-| [ \ { \ g 414 g‘” <
L s =]
v p— S| 6 [»
24
SE [Ol2¢]«
0V common RESET —_
S /7
frequency/speed N I NER CL> JOG
reference 2 H H Ol29]»
» RUN FORWARD
VR o
] E ¥ A RUN REVERSE
0V common “MQ[1] ANALOG INPUT 1/ Q27

e INPUT 2 r— -
SPEED A ANALOG INPUT 1 @ >
@ ( H 0V common -

® ‘

DRIVE ENABLE e—
TORQUE | g :; ) Ols1]»
+24V Olzzj«
Table 6-14 Macro 7 menu 0 programmable parameters
Parameter Range(%) Default() Type
oL | cL oL | vT [ sv

0.11 |Pre-ramp reference {1.03} +SPEED_FREQ_MAX Hz/rpm RO | Bi NC|PT
0.12 |Post ramp reference {2.01} +SPEED_FREQ_MAX Hz/rpm RO | Bi PT
0.13 |Active current {4.02} +DRIVE_CURRENT_MAX A RO | Bi | FI [NC|PT
0.14 |Current magnitude {4.01} 0 to DRIVE_CURRENT_MAX A RO [Uni| FI |NC|PT
0.15 |Threshold detector 1 output  {12.01} OFF (0) or On (1) RO | Bit NC|PT
0.16 |Drive healthy {10.01} OFF (0) or On (1) RO | Bit NC |PT
0.17 |Zero speed {10.03} OFF (0) or On (1) RO | Bit NC |PT
0.18 |Logic function 1 output {9.01} OFF (0) or On (1) RO | Bit NC |PT
0.19 |Threshold detector 1 level {12.04} 0.00 to 100.00 % 0.00 RW | Uni us
0.20 |Logic function 2 delay {9.19} +25.0s 0.0 RW | Bi us

0.21 |Not used

0.22 |Not used

0.23 |Not used

0.24 |Not used

0.25 |Not used

0.26 |Not used

0.27 |Not used

0.28 |Not used

0.29 |Not used

0.30 |Not used

o
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Table 6-15 Parameter set-up to reproduce Macro 7 on a Unidrive SP
Default(=)
Parameter
oL | cL

2.04 Ramp mode FASt

3.05 Zero speed threshold 2.0 2

5.27 Enable slip compensation OFF (0)

6.08 Hold zero speed On (1)

8.11 T24 1/O invert On (1)

8.21 T24 digital 1/0 source / destination Pr9.01

9.04 Logic function 1 source 1 Pr12.01

9.06 Logic function 1 source 2 Pr9.02

9.07 Logic function 1 source 2 invert OFF (0) On (1)

9.14 Logic function 2 source 1 Pr10.01 Pr1.11

9.15 Logic function 2 output invert OFF (0) On (1)

9.16 Logic function 2 source 2 Pr10.03

9.17 Logic function 2 source 2 invert On (1) | OFF (0)

9.19 Logic function 2 delay 0.2

11.01 Define Pr 0.11 Pr1.03

11.02 | Define Pr 0.12 Pr 2.01

11.03 | Define Pr0.13 Pr 4.02

11.04 | Define Pr 0.14 Pr 4.01

11.05 | Define Pr 0.15 Pr12.01

11.06 | Define Pr0.16 Pr10.01

11.07 | Define Pr 0.17 Pr10.03

11.08 | Define Pr0.18 Pr9.01

11.09 | Define Pr 0.19 Pr 12.04

11.10 | Define Pr 0.20 Pr9.19

1.1 Define Pr 0.21 Pr 0.00

11.12 | Define Pr 0.22 Pr 0.00

11.13 | Define Pr 0.23 Pr 0.00

11.14 | Define Pr 0.24 Pr 0.00

11.15 | Define Pr 0.25 Pr 0.00

11.16 | Define Pr 0.26 Pr 0.00

11.17 | Define Pr 0.27 Pr 0.00

11.18 | Define Pr 0.28 Pr 0.00

11.19 | Define Pr 0.29 Pr 0.00

11.20 | Define Pr0.30 Pr 0.00

12.03 | Threshold detector 1 source Pr 4.01

12.04 | Threshold detector 1 level Pr10.00

12.05 | Threshold detector 1 hysterisis Pr10.00

Unidrive SP Advanced User Guide 353

Issue Number: 7

www.controltechniques.com



Parameter Keypad and Parameter Parameter Advanced parameter Serial comms Electronic Feature look-
! o fh Performance
structure display x.00 description format descriptions protocol nameplate up table
Figure 6-7 Macro 7 Brake control logic diagram
ANALOG INPUT 1/ OL> (Not used) RUN RUN BRAKE
INPUT 2 select CL>JOG SELECT  FORWARD REVERSE RESET RELEA‘SE
h 4 h 4 hd
28 29 25
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Y
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&

A A 4
2] (@)
==
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Frequency/speed ref. 2

Preset references 4
(see the Unidrive SP
Advanced User Guide)

A
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| 1.05 I
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Advanced User Guide)
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Current
threshold

Motor current
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6.9 Macro 8 - Digital Lock
Macro 8 | Motorised potentiometer

Only available in closed loop vector or servo operating modes.

Digital lock: The drive operates as a slave in a closed loop master-slave system. The slave motor is digitally locked to the master motor.
Shaft orientation: The motor speed is controlled in the same way as for default operation, but the motor shaft can be orientated to a specified
angular position before and/or after running the motor.

Analog I/0 Digital /0
Signal
connector
Analog speed @ ====Z0 c-------
referegcep1 A e Ol 4 |« Status relay 41 PEEN
0~10V D_ { ) { } Sl 5 |» Drive healthy Q 4241_{
v — S[e > ORIENTATION
Sl3 COMPLETE* [Sl24]«
0V common RESET _
— O
Analog speed P pH1ov [+« - NE
reference 2 , \ f ‘ JOG S c
0~1ov U U Sl7]» RUN FORWARD Ol2s)»
26
L M- — - RUN REVERSE ®>

= ANALOG INPUT 2

— INPUT 2 —\.—-
SPEED <IJ\> { ) ANALOG INPUT 1 }

ov °°m ANALOG INPUT 1/ Ol27)p

0V common

G 9 DRIVE ENABLE {
TORQUE \'I\) U O] 0 |« — NElg
V— 10|«
SER
Pro0.15 * Shaft orientation only +24V
Speed control ** Relative Jog when in Digital Lock mode

Rigid digital lock with feed forward

Rigid digital lock without feed forward

Non rigid digital lock with feed forward

Non rigid digital lock without feed forward
Orientate when stopping the drive

Orientate when enabling and stopping the drive

OB [WIN]|=|O

Table 6-16 Macro 8 menu 0 programmable parameters

Range Default(=
Parameter ge(?) ) Type
oL cL oL | VT | sv
0.11 |Pre-ramp reference {1.03} +SPEED_FREQ_MAX Hz/rpm RO | Bi NC|PT
0.12 |Post ramp reference {2.01} +SPEED_FREQ_MAX Hz/rpm RO | Bi PT
0.13 |Active current {4.02} +DRIVE_CURRENT_MAX A RO | Bi | FI |[NC|PT
0.14 |Relative jog reference {13.17} 0.0 to 4,000.0 rpm 0.0 RW | Uni NC
Position controller disabled (0)
Rigid position control - feed fwd (1)
Rigid position control (2)
Non-rigid position control - feed Position controller disabled
0.15 |Position controller mode {13.10} fwd (3) 0) RW [ Uni us
Non-rigid position control (4)
Orientation on stop (5)
Orientation on stop and when drive
enabled (6)
Drive encoder lines per .
0.16 revolution {3.34} 0 to 50,000 1024 4096 RW [ Uni us
0.17 |Ratio numerator {13.07} 0.000 to 4.000 1.000 RW | Uni us
0.18 |Drive encoder speed feedback {3.27} +40,000.0 rpm RO | Bi | FI [NC|PT
0.19 |Drive encoder position {3.29} 0 to 65,535 1/2'ths of a revolution RO |Uni| FI |[NC|PT
0.20 |Position error {13.02} -32,768 to +32,767 RO [Uni NC|PT
0.21 |Position {x.05} 0 to 65,535 1/2'6ths of a revolution RO |Uni| FI [NC|PT
0.22 |Speed {x.03} +40,000.0 rpm RO | Bi | FI [NC|PT
0.23 |Equivalent lines per revolution  {x.10} 0 to 50,000 4096 RW | Uni us
0.24 | Position controller P gain {13.09} 0.00 to 100.00 rad s"/4q 25.0 RW | Uni us
0.25 |Position controller speed clamp {13.12} 0 to 250 150 RW | Uni us
0.26 |Orientation position reference  {13.13} 0 to 65,535 0 RW | Uni us
0.27 | Orientation acceptance window {13.14} 0 to 4,096 256 RW | Uni us
0.28 |Stop mode (6.01) COASL(0), 1P (1), P ) | norP (2) [Rw|Txt us
no.rP (2)
0.29 |Revolution counter {x.04} 0 to 65,535 revolutions RO |Uni| FI [NC|PT
0.30 |Drive encoder revolution {3.28} 0 to 65,535 revolutions RO |Uni| FI |[NC|PT
counter
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Table 6-17 Parameter set-up to reproduce Macro 8 on a Unidrive SP
Value
Parameter
CcL
2.02 Ramp enable OFF (0)
2.04 Ramp mode FASt
8.21 T24 digital 1/0 source / destination Pr13.18
11.01 Define Pr 0.11 Pr1.03
11.02 Define Pr 0.12 Pr2.01
11.03 Define Pr 0.13 Pr 4.02
11.04 Define Pr 0.14 Pr13.17
11.05 Define Pr 0.15 Pr13.10
11.06 Define Pr 0.16 Pr 3.34
11.07 Define Pr 0.17 Pr13.07
11.08 Define Pr 0.18 Pr 3.27
11.09 Define Pr 0.19 Pr 3.29
11.10 Define Pr 0.20 Pr 13.02
1.1 Define Pr 0.21 Pr x.05
11.12 Define Pr 0.22 Pr x.03
11.13 Define Pr 0.23 Pr x.10
11.14 Define Pr 0.24 Pr13.09
11.15 Define Pr 0.25 Pr13.12
11.16 Define Pr 0.26 Pr13.13
11.17 Define Pr 0.27 Pr13.14
11.18 Define Pr 0.28 Pr 6.01
11.19 Define Pr 0.29 Pr x.04
11.20 Define Pr 0.30 Pr 3.28
13.10 Position loop mode 1
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Figure 6-8 Macro 8 Digital lock logic diagram
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h 4 h 4 h 4 h 4
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1 1 1 ! i
: : : = :
1 1
I ) | '
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Speed-loop PID gains
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Motor control
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autotune
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T : Sheed-loop
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L 1 -
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1
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rate ! Current : go. of pf)oles
1 loop P gain } ower factor
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........................ Encoder phase ang|e
Rated voltage
Thermal time constant
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r
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i
- EEEEEEEEEEEEEEEEEEEESR
Pr | Function
0.11 | Pre-ramp reference
0.12 | Post-ramp reference
0.13 | Motor active-current
0 14 | Relative jog reference
0.15 | Position loop mode selector
0.16 | Feedback encoder no. of lines per revolution (drive)
0.17 | Reference encoder/resolver ratio
0.18 | Feedback-encoder/Reference-resolver speed (drive)
0.19 | Feedback-encoder/Reference-resolver position (drive)
0.20 | Position error
0.21 | Reference-encoder/Feedback-resolver position (option) Key
0.22 | Reference-encoder/Feedback-resolver speed (option) -
0.23 | Reference encoder no. of lines/pulses per revolution (option) x .
0.24 | Position-loop gain f x4 P inal o.xx | Read-wite (RW)
1ton- . terminals parameter
0.25 | Positioning speed limit @
0.26 | Orientation reference a
0.27 | Orientation acceptance window b8l Output Read-only (RO)
0.28 | Stop mode selector 4 @ terminals parameter
0.29 | Reference encoder/resolver revolution counter
0.30 | Feedback encoder/resolver revolution counter
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7  Serial communications Valus Data field
protocol 0 +0  (parameter with no decimal places)
0 +0.00 (parameter with 2 decimal places)
7.1 ANSI communications protocol 1.2 +1.2
711 Introducti -345.78 -345.78
-0 mroduction 123456 | +123456
Unidrive SP supports an ANSIx3.28 type comms protocol as supported

by previous Control Techniques products with some modification to allow
access to 32 bit parameters. This chapter describes the implementation
of the protocol for Unidrive SP.

If the parameter to be read does not exist the End of transmission
character (Ctl D)is returned.

The checksum is derived by exclusive ORing the message byte together

7.1.2 Physical layer and UART excluding the STX and the checksum, i.e. Checksum = M1 A M2 * P14
yX T 5 m— P2AD12D2"...... Dn » ETX. The checksum is an unsigned 8 bit value
ttribute escription and If the checksum is less than 32 then 32 is added to the calculated
Physical layer 2 wire 4_185 is supported directly by connecting the checksum.
transmit and receive channels together. 714 Writi t t
Bit stream Standard UART asynchronous symbols with Non Tl.w ) :; |ng_ © a parame e_r'
Return to Zero (NRZ e command to write to a parameter is:
Each symbol consists of: EOT End of transmission (Ctl D)
1 start bit A1 Drive address: 15t digit
Symbol 7 data bits (ASCI) A1 Drive address: 15t digit
1 parity bit (even parity)
1 stop bit A2 Drive address: 2™ digit
Baud rates 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, A2 Drive address: 2" digit
57600, 115200 STX | Start of text (Ctl B)
. M1 . 48t Hiqi
7.1.3 Reading a parameter Menu number: 17 digit
The command to read a parameter is: M2 Menu number: 2™ digit
EOT End of transmission (Ctl D) P1 Parameter number: 15t digit
A1 Drive address: 15t digit P2 Parameter number: 2™ digit
A1 Drive address: 13t digit D1 Data: 15t digit
A2 Drive address: 2™ digit D2 Data: 2™ digit
A2 Drive address: 2" digit -
M1 Menu number: 15t digit -
Dn Data: nth digit
M2 - ond diqi
Menu number: 2 d'g'tt ETX | End of text (Ctl C)
. 1S e
P1 Parameter number: 15t digit Checksum
P2 Parameter number: 2" digit ' .
ENG Enquiry (G E) The following rules apply to the data field:

If the message is correct and the parameter exists the response is:

STX ] Start of text (CU B)

M1 Menu number: 15t digit

M2 Menu number: 2™ digit

P1 Parameter number: 15t digit
P2 Parameter number: 2™ digit
D1 Data: 15t digit

D2 Data: 2™ digit

Dn Data: nth digit

ETX End of text (Ctl C)

Checksum

The length of the data field varies depending on the number of
significant digits required to represent the value of the parameter. The
maximum length is 12 digits including the sign and decimal point if
present. The data field always starts with a sign minus sign for negative
numbers, or a plus sign for zero and positive numbers. The field may
contain a decimal point, but this will not be before all the numbers in the
field or after all the numbers in the field. The following examples
demonstrate some possible data fields.

1. The maximum length is 12 characters.

2. The field may contain leading spaces, but not after any other
character.

3. A sign character is optional. No sign indicates positive.

4. A decimal point is optional. This can appear at any point in the data
field, but not before the sign or before 10 numbers (i.e. the value
written should not have more than 9 decimal places). If the decimal
point is not in the same position as used by the parameter some
accuracy may be lost or extra decimal places added (i.e. if +1.2345
is written to a parameter with one decimal place the result is +1.2, if
+1.2 is written to a parameter with three decimal places the result is
+1.200). It should be noted that parameters can only have
0,1,2,3,4,5,0r 6 decimal places.

5. The data field can contain up to 10 numbers, but the value even

ignoring decimal points must not exceed the range 23110 2811,

If the parameter is written successfully an Acknowledge character (Ctl F)
is returned. If the parameter does not exist, the value written exceeds
the allowed parameter range or the data field rules are not obeyed an
Not acknowledge character (Ctl U) is returned.

The checksum is derived by exclusive ORing the message byte together
excluding the STX and the checksum, i.e. Checksum = M1 * M2 A P11~
P2AD1AD21...... Dn » ETX. The checksum is an unsigned 8 bit value
and If the checksum is less than 32 then 32 is added to the calculated
checksum.

7.1.5 Drive address
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The drive only acts on messages received that contain a drive address if
the whole drive address or drive group address match the whole
address or the group address in the message, or if the address in the
message is 0 (i.e. a global message). Global or group addressing allows
data to be written to more than one drive with one command. The drive
does not give a response to a global or group write message. Although it
is possible to perform a global or group read, this would result in
messages crashing if more than one drive responds to the command.

2. The command is aborted because the two digits for drive address 18t

digit, drive address 2nd digit, menu number or parameter number are
not the same as each other.

3. EOT is received.

4. A character other than NAK, ACK, BS or STX is sent as a short
command.

5. A character other than ENQ is sent at the end of a read command.

7.1.7 Summary of control characters
Dri ddress Message Command Action
rivea address ASCIl code | Ctl code

7.8 7.8 Read Read STX Start of text 02 B

7.8 7.8 Write Write ETX End of text 03 c

7.8 7.0 Read Read EOT End of transmission 04 D

. Write with no ENQ | Enquiry 05 E

78 7.0 Write response ACK Acknowledge 06 F

7.8 0.0 Read Read BS Back space 08 H

78 00 Write Write with no NAK Not acknowledge 15 U
reponse

7.1.6  Short commands 7.2 CT Modbus RTU specification

The following short commands can be used:

| NAK | Not acknowledge (Ctl U) |

This is the same as requesting the value of the last parameter to be read
or written to. The response is the same as for a normal read.

| ACK | Acknowledge (Ctl F) |

This is the same as requesting the value of the parameter after the last
parameter to be read or written to. The response is the same as for a
normal read.

BS Back space (Ctl H)

This is the same as requesting the value of the parameter before the last
parameter to be read or written to. The response is the same as for a
normal read.

STX Start of text (Ctl B)
M1 Menu number: 15t digit
M2 Menu number: 2" digit
P1 Parameter number: 15t digit
P2 Parameter number: 2" digit
D1 Data: 18! digit

D2 Data: 2" digit

Dn Data: nth digit
ETX End of text (Ctl C)
Checksum

Writes to the specified parameter at the same drive address as used by
the last read or write.

All the short commands will only read from the drive or write to the drive
if a valid address has already been sent to the drive in a previous
command. The address is registered as being valid once a read or write
command has been completed provide the address was valid for the
drive even if the parameter does not exist. The valid address is
cancelled if a message is received for a non-valid address or one of the
following occurs:

1. The command is aborted because a non-numerical value is received
in the drive address, menu or parameter numbers.

This section describes the adaptation of the MODBUS RTU protocol
offered on Control Techniques' products. The portable software class
which implements this protocol is also defined.

MODBUS RTU is a master slave system with half-duplex message
exchange. The Control Techniques (CT) implementation supports the
core function codes to read and write registers. A scheme to map
between MODBUS registers and CT parameters is defined. The CT
implementation also defines a 32bit extension to the standard 16bit
register data format.

The CMP protocol is also supported using a vendor specific function
code. The CMP protocol is provided on some CT products for program
download, program debug, advanced diagnostics, etc.

Parameter
Database

RTU framing

UART
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7.21 MODBUS RTU
Physical layer
Attribute Description
Normal physical layer for multi-drop operation RS485 2 wire
Bit stream Standard UART asynchronous symbols with Non Return to Zero (NRZ)
Each symbol consists of:-
Svmbol 1 start bit
y 8 data bits (transmitted least significant bit first)
2 stop bits
Baud rates 300, 600, 1200,2400,4800, 9600, 19200, 38400, 57600, 115200
RTU framing

SLAVE
ADDRESS

FUNCTION

CODE message data

Silent

16bit CRC .
interval

Message data

The frame is terminated with a minimum silent period of 3.5 character
times (for example, at 19200 baud the minimum silent period is 2ms).
Nodes use the terminating silence period to detect the end of frame and
begin frame processing. All frames must therefore be transmitted as a
continuous stream without any gaps greater or equal to the silence
period. If an erroneous gap is inserted then receiving nodes may start
frame processing early in which case the CRC will fail and the frame will
be discarded.

MODBUS RTU is a master slave system. All master requests, except

broadcast requests, will lead to a response from an individual slave. The
slave will respond (i.e. start transmitting the response) within the quoted
maximum slave response time (this time is quoted in the data sheet for

all Control Techniques products). The minimum slave response time is
also quoted but will never be less that the minimum silent period defined
by 3.5 character times.

If the master request was a broadcast request then the master may
transmit a new request once the maximum slave response time has
expired.

The master must implement a message time out to handle transmission
errors. This time out period must be set to the maximum slave response
time + transmission time for the response.

minimum silence

/ period

minimum silence

/ period

1 | Slave frame
—frame detect—p processing

Master request

Slave response

Master request 3

4——Slave response time——p>

New master request
can start here

Time

v

7.2.2 Slave address

The first byte of the frame is the slave node address. Valid slave node
addresses are 1 through 247 decimal. In the master request this byte
indicates the target slave node; in the slave response this byte indicates
the address of the slave sending the response.

Global addressing
Address zero addresses all slave nodes on the network. Slave nodes
suppress the response messages for broadcast requests.

7.2.3 MODBUS registers
The MODBUS register address range is 16bit (65536 registers) which at
the protocol level is represented by indexes 0 through 65535.

PLC registers

Modicon PLCs typically define 4 register 'files' each containing 65536
registers. Traditionally, the registers are referenced 1 through 65536
rather than 0 through 65535. The register address is therefore
decremented on the master device before passing to the protocol.

File type Description
1 Read only bits ("coiI1)
2 Read / write bits ("coil")
3 Read only 16bit register
4 Read / write 16bit register

The register file type code is NOT transmitted by MODBUS and all
register files can be considered to map onto a single register address
space. However, specific function codes are defined in MODBUS to
support access to the "coil" registers.

All standard CT drive parameters are mapped to register file '4' and the
coil function codes are not required.

CT parameter mapping

All CT products are parameterized using the #menu.param notation.
Indexes 'menu’ and 'param’ are in the range 0 through 99. The
#menu.param is mapped into the MODBUS register space as menu*100
+ param.
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To correctly map the parameters at the application layer, the slave Table 7-2 Slave response
device increments the received register address. The consequence of 5 3 m—
this behaviour is that #0.0 cannot be accessed. yte escription

0 Slave source node address
CT MODB!JS PLC Register e:tidrelss Comments 1 Function code 0x03
parameter register (protocol level) 2 Length of register data in read block (in bytes)
#X.Y 40000 + X x 100 + Y | X x 100 +Y -1 | 700 cannot 3 Register data 0 MSB
be accessed .
4 Register data 0 LSB
Examples:
3+byte count | CRC LSB
#1.2 40102 101
4+byte count | CRC MSB
#1.0 40100 99
#0.1 40001 0 FC6 Write single register
#70.0 47000 6999 Writes a value to a single 16bit register. The normal response is an echo
of the request, returned after the register contents have been written.

Data types The register address can correspond to a 32bit parameter but only 16

The MODBUS protocol specification defines registers as 16bit signed
integers. All CT devices support this data size.

Refer to the section 7.2.9 Extended data types on page 366 for detail on
accessing 32bit register data.

7.2.4 Data consistency

All CT devices support a minimum data consistency of one parameter
(16bit or 32bit data). Some devices support consistency for a complete
multiple register transaction.

7.2.5 Dataencoding

MODBUS RTU uses a 'big-endian’ representation for addresses and
data items (except the CRC, which is 'little-endian'). This means that
when a numerical quantity larger than a single byte is transmitted, the
MOST significant byte is sent first. So for example

16 - bits 0x1234 would be 0x12 0x34
32 - bits 0x12345678L would be 0x12 0x34 0x56 0x78
7.2.6 Function codes

The function code determines the context and format of the message
data. Bit 7 of the function code is used in the slave response to indicate
an exception.

The following function codes are supported:

Code Description
3 Read multiple 16bit registers
6 Write single register

16 Write multiple 16bit registers
23 Read and write multiple 16bit registers

CMP encapsulated protocol
Non-standard function code

64

FCO03 Read multiple

Read a contiguous array of registers. The slave imposes an upper limit
on the number of registers, which can be read. If this is exceeded the
slave will issue an exception code 2.

Table 7-1
Byte

Master request

Description

Slave destination node address 1 through 247, 0 is
global

Function code 0x03

Start register address MSB
Start register address LSB
Number of 16bit registers MSB
Number of 16bit registers LSB
CRC LSB

CRC MSB

0

N O O B W N~

bits of data can be sent.

Table 7-3 Master request

Byte Description
0 Slave node address 1 through 247 0 is global
1 Function code 0x6
2 Register address MSB
3 Register address LSB
4 Register data MSB
5 Register data LSB
6 CRC LSB
7 CRC MSB

Table 7-4 Slave response

Byte Description
0 Slave source node address
1 Function code 0x6
2 Register address MSB
3 Register address LSB
4 Register data MSB
5 Register data LSB
6 CRC LSB
7 CRC MSB

FC16 Write multiple

Writes a contiguous array of registers. The slave imposes an upper limit
on the number of registers which can be written. If this is exceeded the
slave will discard the request and the master will time out.

Table 7-5 Master request

Byte Description
0 Slave node address 1 through 247
0 is global
1 Function code 0x10
2 Start register address MSB
3 Start register address LSB
4 Number of 16bit registers MSB
5 Number of 16bit registers LSB
6 Length of register data to write (in bytes)
7 Register data 0 MSB
8 Register data 0 LSB
7+byte count | CRC LSB
8+byte count | CRC MSB
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Table 7-6 Slave response

FC64 CMP

— Encapsulated CMP protocol. This non-standard function code is used to
Byte Description transfer the CT standard CTNet Message Protocol (CMP).
0 Slave.source node address Table 7-9 Master request
1 Function code 0x10
2 Start register address MSB Byte Description-
3 Start register address LSB 0 Sl_ave node address 1 through 247
4 Number of 16bit registers written MSB Ois gl.obal
5 Number of 16bit registers written LSB ! Function Cdee_ 0x40
3 CRCLSB 2 CMP destination port
7 CRC VSB 3 CMP destination sub-node address
4 CMP opcode
FC23 Read/Write multiple 5 CMP status
Writes and reads two contiguous arrays of registers. The slave imposes 6 CMP PID
T oo oy, |7 |OW daataor e
7+n CRC LSB
Table 7-7 Master request 8 CRC MSB
Byte Description
0 Slave node address 1 through 247 Table 7-10  Slave response
0 is global Byte Description
1 Function code 0x17 0 Slave node address 1 through 247
2 Start register address to read MSB 0 is global
3 Start register address to read LSB 1 Function code 0x40
4 Number of 16bit registers to read MSB 2 CMP source port
5 Number of 16bit registers to read LSB 3 CMP source sub node address
6 Start register address to write MSB 4 CMP opcode
7 Start register address to write LSB 5 CMP status
8 Number of 16bit registers to write MSB 6 CMP PID
9 Number of 16bit registers to write LSB 7 CMP data field of 'n' bytes
10 Length of register data to write (in bytes) 7+n CRC LSB
11 Register data 0 MSB 8+n CRC MSB
12 Register data 0 LSB
11+byte count | CRC LSB 7.2.7 FC64 message routing capability
12+byte CRC MSB The FC64 encapsulatgd protocol includes extrell destination fields to be
count used for message routing between nodes on different networks. The

Table 7-8 Slave response

Byte Description
0 Slave source node address
1 Function code 0x17
2 Length of register data in read block (in bytes)
3 Register data 0 MSB
4 Register data 0 LSB
3+byte count | CRC LSB
4+byte count | CRC MSB

combination of Slave Node Address, CMP Destination Port and CMP
Destination Sub-Node Address allow a RTU slave to decide whether to
process a received message or retransmit the message through another
port onto a different communications network. When a node receives a
message addressed to itself (Slave Node Address matches the actual
node address), if the CMP Destination Port has the value 0, the nodes
processes the message locally; if the CMP Destination Port is non-zero,
the node should attempt to re-transmit the message to another node.

While particular implementations may vary, this section uses an example
to illustrate how the extra destination port and sub-node addresses can
be used to enable message routing.

Unidrive SP / SM-Applications Message Routing Example
Unidrive SP can hold up to three options in slots 1, 2 or 3. For the
purposes of message routing, these slots are treated as ports 1, 2 and 3
on Unidrive SP.

The Unidrive SP/ SM-Applications combination message routing falls
into 2 categories:

1. Routing of a CT Modbus RTU by Unidrive SP to a SM-Applications
in one of the Unidrive SP options slots.
In this example, a PC wishes to communicate with a SM-
Applications option located in option slot Y (where Y =1,2or 3)ina
Unidrive SP with node address X on an RS485 network.
The PC sets the Slave Node Address to X, the CMP Destination Port
to Y and the CMP Destination Sub-Node Address field to 0 in the CT
Modbus RTU message and transmits the message over an RS485
network connecting the PC and Unidrive SP.
The Unidrive SP receives the message and notices that the CMP
Destination Port has the value Y - Unidrive SP does not process the
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message but forwards the message for processing by the SM-
Applications in slot (port) Y.

SM-Applications notices that the CMP Destination Sub-Node
Address field is 0 and so processes the message and returns a

response.

Figure 7-1 Example message routing from a PC through Unidrive SP to a SM-Applications in a Unidrive SP option slot
PC sets Slave Node Unidrive SP receives message over SM-Applications
Address to X, CMP RS485. Since the CMP in slot Y (simulated port Y)

Destination Port to Y, Destination Port has the value Y, processes message.
CMP Destination Sub- Unidrive SP makes the message
Node Address to 0 available to slot (port) Y for
processing
PC Unidrive SP SM-Applications
has node in slotY
address X on i on the
the RS485 Dual-port drive
twork RAM
RS485 networ connection
network
More
Unidrive SPs
network

2. Routing of a CT Modbus RTU by Unidrive SP to a SM-Applications
in one of the Unidrive SP options slots and then re-routing by the
SM-Applications onto a CTNet network.

In this example, a PC wishes to communicate with node Z on a
CTNET network connected to a SM-Applications option located in
option slot Y (where Y = 1, 2 or 3) in a Unidrive SP with node
address X on an RS485 network.

The PC sets the Slave Node Address to X, the CMP Destination Port
to Y and the CMP Destination Sub-Node Address field to Z in the CT
Modbus RTU message and transmits the message over a RS485
network connecting the PC and Unidrive SP.

The Unidrive SP receives the message and notices that the CMP
Destination Port has the value Y - Unidrive SP does not process the
message but forwards the message for processing by the SM-
Applications in slot (port) Y.

SM-Applications notices that the CMP Destination Sub-Node
Address field has the value Z and so transmits the CMP portion of
the message over its CTNET connection to node Z.

Node Z receives and processes the message and returns a CMP
response to the SM-Applications. SM-Applications constructs a
suitable CT Modbus RTU response using the CMP response and
sends the reconstructed RTU message back to the PC via Unidrive
SP.

Figure 7-2 Example message routing from a PC through Unidrive SP and SM-Applications to a CTNet node

Unidrive SP receives message over
RS485. Since the CMP Destination
Port has the value Y, Unidrive SP
makes the message available to
slot (port) Y for processing.

SM-Applications in slot Y
(simulated port Y)
forwards the message
to node Z on the
CTNET network

Node Z process
the message

PC Unidrive SP SM-Applications Node Z
has node inslotY on
address X on Dual-port on the CTNET CTNet
the RS485 RAM DB9 connection
RS485 network connection
network
More
Unidrive SPs
network

7.2.8 Communications timeouts

When a CT Modbus RTU master sends a message to a slave, the
master should use a timeout to detect a missing response from a slave.
Ideally, a variable timeout will be used based on the number of hops a
CT Modbus RTU message makes between the master and its eventual
destination. For example, in the Unidrive SP/ SM-Applications re-routing
scenarios shown in the previous section, when a PC sends a message
to SM-Applications one hop is performed (through Unidrive SP) to reach

the SM-Applications; when a PC sends a message via through Unidrive
SP and then SM-Applications onto CTNet, two hops are performed.

In practice a master may not be able to handle variable timeouts in such
a fashion. If this is the case a single timeout should be used which is
large enough to cater for the longest route to a destination. The
recommended timeouts for use with a specific product are given in the
specific product user guides.
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7.2.9 Extended data types

Standard MODBUS registers are 16bit and the standard mapping maps
a single #X.Y parameter to a single MODBUS register. To support 32bit
data types (integer and float) the MODBUS multiple read and write
services are used to transfer a contiguous array of 16bit registers.

Slave devices typically contain a mixed set of 16bit and 32bit registers.
To permit the master to select the desired 16bit or 32bit access the top
two bits of the register address are used to indicate the selected data

Serial comms
protocol

type.
The selection is applied for the whole block access.
bit 15 | bit 14 .
TYP1 | TYPO bits 0- 13
Type select Parameter address
X x 100+Y-1

The 2bit type field selects the data type according to the table below:

Electronic
nameplate

Performance

Feature look-
up table

Reads when actual parameter type is different from selected
The slave will send the least significant word of a 32 bit parameter if that

Zyt’;e1f5ie1li Sele(t:tc::i data Comments parameter is read as part of a 16 bit access.
) -
5o II\TT16 e = The slave will sign extent the least significant word if a 16 bit parameter
ackward compatible is accessed as a 32 bit parameter. The number of 16 bit registers must
01 INT32 be even during a 32 bit access.
10 Float32 IEEE794 standard Example, If #20.1 is a 32 bit parameter with a value of 0x12345678,
Not supported on all slaves #20.2 is a 16 bit parameter with a value of 0XABCD, and #20.2 is a 16 bit
1" Reserved parameter with a value of 0x0123.
If a 32bit data type is selected then the slave uses two consecutive 16bit
MODBUS registers (in 'big endian'). The master must also set the Start Number
correct 'number of 16bit registers'. Read | register | of 16bit | Response Comments
Example, read #20.1 through #20.4 as 32bit parameters using FC03 address | registers
from node 8: Standard 16 bit access
Table 7-11 Master request #20.1 200 1 0x5678 to a 32bit register will
’ return low 16bit word of
Byte Value Description truncated data
0 0x08 | Slave destination node address #20.1 | 16584 2 0x12345678 | Full 32bit access
1 0x03 FCO03 multiple read
P #20.1 | 16584 1 Exception 2 | Number of words must
2 0x40 | Start register address #20.01 be even for 32bit access
3 0xC8 | (0x4000 + 201 - 1) = 16584 = 0x40C8 Standard 16 bit access
4 0x00 | Number of 16bit registers to read #02 | 201 1 oxABCD | o @ 32bit register will
#20.1 through #20.4 is 4x32bit registers = 8x16bit return low 16bit word of
5 0x08 registers data
6 CRC LSB 32bit access to a 16bit
CRC #20.2 | 16585 2 OxFFFFABCD | register will return 32bit
7 MSB sign extended data
32bit access to a 16bit
Table 7-12 Slave response #20.3 | 16586 2 0x00000123 | register will return 32bit
— sign extended data
Byte Value Description -
— Standard 16 bit access
0 0x08 Slave destination node address #20.1- 0x5678 to a 32bit register will
1 0x03 FCO03 multiple read #20.2 200 2 0xABCD return low 16bit word of
Length of data (bytes) = 4x32bit registers = truncated data
2 0x10
16bytes #20.1-1 4 oras 4 | 12345678, |y aobit access
3-6 #20.01 data #20.2 0xFFFFABCD
7-10 #20.02 data
11-14 #20.03 data
15-18 #20.04 data
19 | CRCLSB
20 |CRC MSB
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Writes when actual parameter type is different from
selected

The slave will allow writing a 32 bit value to a 16 bit parameter as long as
the 32 bit value is within the normal range of the 16 bit parameter.

The slave will allow a 16 bit write to a 32 bit parameter. The slave will
sign extent the written value, therefore, the effective range of this type of
write will be +32767.

Examples, if #20.1 has a range of 100000, and #20.2 has a range of
+10000.

Start Number
Write | register | of 16bit Data Comments
address | registers
Standard 16 bit write to a
#20.1 200 1 0x1234 32bit register. Value
written = 0x00001234
Standard 16 bit write to a
#20.1 200 1 OxABCD | 32bit register. Value
written = OxXFFFFABCD
Value written =
#20.1| 16584 2 0x00001234 0x00001234
#20.2 201 1 0x0123 Value written = 0x0123
Value written =
#20.2| 16585 2 0x00000123 0x00000123
7.2.10 Exceptions

The slave will respond with an exception response if an error is detected
in the master request. If a message is corrupted and the frame is not
received or the CRC fails then the slave will not issue an exception. In
this case the master device will time out. If a write multiple (FC16 or
FC23) request exceeds the slave maximum buffer size then the slave
will discard the message. No exception will be transmitted in this case
and the master will time out.

Exception message format
The slave exception message has the following format.

Byte Description
0 Slave source node address
1 Original function code with bit7 set
2 Exception code
3 CRC LSB
4 CRC MSB

Exception codes
The following exception codes are supported.

Code Description
1 Function code not supported
2 Register address out of range, or request to read too many
registers

Parameter over range during block write FC16

The slave processes the write block in the order the data is received. If a
write fails due to an out of range value then the write block is terminated.
However, the slave does not raise an exception response, rather the
error condition is signalled to the master by the number of successful
writes field in the response.

Parameter over range during block read/write FC23
There will be no indication that there has been a value out of range
during a FC23 access.

7211 CRC

The CRC is a 16bit cyclic redundancy check using the standard CRC-16
polynomial x16 + x15 + x2 + 1. The 16bit CRC is appended to the
message and transmitted LSB first.

The CRC is calculated on ALL the bytes in the frame.

7.212 Device compatibility parameters
All devices have the following compatibility parameters defined:

Parameter Description
Device ID Unique device identification code
Minimum slave response

time

When global addressing, the master
must wait for this time before issuing a
new message. In a network of devices,
the slowest time must be used

Maximum slave response
time

Maximum baud rate

If this data type is not supported then an
over range error will be raised if this data
type is used

32bit float data type
supported

Maximum buffer size Determines the maximum block size.
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8 Electronic nameplate

The electronic nameplate system is a means of storing some specific
drive parameters within the EEPROM of a Stegmann or Heidenhain
encoder attached to the drive. The system used is similar to that used
with the MAx range electronic nameplate system. The parameters
stored in the encoder are in two categories: motor object parameters,
and performance object parameters.

Motor object parameters
The encoder can contain one motor object which holds parameters
related to the motor on which the encoder is fitted and the motor load.

Performance object parameters

The encoder can contain up to 2 performance objects each of which
contains a set of parameters that can be used to give different levels of
motor performance.

Loading/storing object parameters

Parameters may be transferred to or from the drive to a suitable encoder
attached to the drive or one of its Solutions Modules by entering a code
into Pr x.00 and then resetting the drive as shown in the table below. The
z in the request defines the location of the encoder for the transfer
(O=drive, 1=Solutions Module slot 1, etc.)

Parameter Data transferred Direction
x.00 code
110z0 Motor object parameters Drive to encoder
11021 Motor object parameters Encoder to drive
11022 Performance object block 1 Drive to encoder
parameters
11023 Performance object block 1 Encoder to drive
parameters
11024 Performance object block 2 Drive to encoder
parameters
11025 Performance object block 2 Encoder to drive
parameters

The motor object includes some data that does not normally have
associated parameters, but would be entered into the object by the
motor manufacturer. To allow this data to be transferred to an encoder
from a drive without additional equipment, Pr 18.11 to Pr 18.17 can be
used to transfer this data if Pr 3.49 is set to one.

It should be noted that the data within the objects in the encoder is
undefined until it has been written and that the manufacturer’s data is
undefined until it has been written by a complete motor object write with
Pr 3.49 set to one.

The tables given below show the motor and performance objects. For
HIPERFACE encoders the data block and the byte address within the
block is given. For EnDat encoders the data is stored as words in the
OEM parameter area at the addresses shown. (Byte 0 indicates LS
byte.)

The checksum for each object is Zero — sum of bytes in the object
excluding the checksum itself. The number of bytes defines the number
of bytes used to generate the checksum. This includes all the
parameters and the number of bytes parameter, and so this value will
always be 62 for the motor object and 30 for a performance object.

When either a motor or performance object is transferred to the drive all
drive parameters are saved. When a performance object is loaded the
speed control gain select parameter is automatically set to zero.
Therefore, either the speed controller gains defined in the performance
object or those derived from the compliance angle, bandwidth and
damping factor parameters are used.

Feature look-
up table
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8.1 Motor object
Table 8-1 Motor object
HIPERFACE EnDat
Parameter Parameter description Byte
Block Address Address Byte

0 0 0 0 Checksum 0
0 1 0 1 1
0 2 1 0 Number of bytes 0
0 3 1 1 1
0 4 2 0 (18.11) Motor object version number 0
0 5 2 1 1
0 6 3 0 (18.12) Motor type (LSW) 0
0 7 3 1 1
0 8 4 0 (18.13) Motor type (MSW) 0
0 9 4 1 1
0 10 5 0 (18.14) Motor manufacturer 0
0 11 5 1 1
0 12 6 0 (18.15) Motor serial number (LSW) 0
0 13 6 1 1
0 14 7 0 (18.16) Motor serial number 0
0 15 7 1 1
0 16 8 0 (18.17) Motor serial number (MSW) 0
0 17 8 1 1
0 18 9 0 1.06 Maximum speed 0
0 19 9 1 1
0 20 10 0 2
0 21 10 1 3.18 Motor and load inertia 0
0 22 11 0 1
0 23 11 1 2
0 24 12 0 3.25 Encoder phase angle 0
0 25 12 1 1
0 26 13 0 4.15 Motor thermal time constant 0
0 27 13 1 1
0 28 14 0 4.25 Low speed thermal protection mode 0
0 29 14 1 5.06 Rated frequency 0
0 30 15 0 1
0 31 15 1 5.07 Rated current 0
0 32 16 0 1
0 33 16 1 2
0 34 17 0 5.08 Rated load rpm 0
0 35 17 1 1
0 36 18 0 2
0 37 18 1 5.09 Rated voltage 0
0 38 19 0 1
0 39 19 1 5.10 Rated power factor 0
0 40 20 0 1
0 41 20 1 5.1 Motor poles 0
0 42 21 0 5.17 Stator resistance (Rs) 0
0 43 21 1 1
0 44 22 0 5.24 Transient inductance (Ls') 0
0 45 22 1 1
0 46 23 0 2
0 47 23 1 5.25 Stator inductance (Ls) 0
0 48 24 0 1
0 49 24 1 2
0 50 25 0 5.29 Motor saturation breakpoint 1 0
0 51 25 1 5.30 Motor saturation breakpoint 2 0
0 52 26 0 5.32 Motor torque per amp (Kt) 0
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HIPERFACE EnDat
Parameter Parameter description Byte
Block Address Address Byte
0 53 26 1 1
0 54 27 0 5.33 Motor volts per 1,000 rpm (Ke) 0
0 55 27 1 1
0 56 28 0 Spare 0 0
0 57 28 1 Spare 1 0
0 58 29 0 Spare 2 0
0 59 29 1 Spare 3 0
0 60 30 0 Spare 4 0
0 61 30 1 Spare 5 0
0 62 31 0 Spare 6 0
0 63 31 1 Spare 7 0
8.2 Performance objects
Table 8-2 Performance object 1
HIPERFACE EnDat
Parameter Parameter description Byte
Block Address Address Byte
1 0 32 0 Checksum 0
1 1 32 1 1
1 2 33 0 Number of bytes 0
1 3 33 1 1
1 4 34 0 3.10 Speed controller Kp gain 0
1 5 34 1 1
1 6 35 0 3.1 Speed controller Ki gain 0
1 7 35 1 1
1 8 36 0 3.12 Speed controller Kd gain 0
1 9 36 1 1
1 10 37 0 3.17 Speed controller set-up method 0
1 11 37 1 3.19 Compliance angle 0
1 12 38 0 1
1 13 38 1 3.20 Bandwidth 0
1 14 39 0 3.21 Damping factor 1
1 15 39 1 4.05 Motoring current limit 0
1 16 40 0 1
1 17 40 1 4.06 Regen current limit 0
1 18 41 0 1
1 19 41 1 4.12 Torque demand filter 0
1 20 42 0 4.13 Current controller Kp gain 0
1 21 42 1 1
1 22 43 0 4.14 Current controller Ki gain 0
1 23 43 1 1
1 24 44 0 Spare 0 0
1 25 44 1 Spare 1 0
1 26 45 0 Spare 2 0
1 27 45 1 Spare 3 0
1 28 46 0 Spare 4 0
1 29 46 1 Spare 5 0
1 30 47 0 Spare 6 0
1 31 47 1 Spare 7 0
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Table 8-3 Performance object 2
HIPERFACE EnDat
Parameter | Parameter description Bytes
Block Address Address Byte
2 0 48 0 Checksum 0
2 1 48 1 1
2 2 49 0 Number of bytes 0
2 3 49 1 1
2 4 50 0 3.10 Speed controller Kp gain 0
2 5 50 1 1
2 6 51 0 3.1 Speed controller Ki gain 0
2 7 51 1 1
2 8 52 0 3.12 Speed controller Kd gain 0
2 9 52 1 1
2 10 53 0 3.17 Speed controller set-up method 0
2 11 53 1 3.19 Compliance angle 0
2 12 54 0 1
2 13 54 1 3.20 Bandwidth 0
2 14 55 0 3.21 Damping factor 1
2 15 55 1 4.05 Motoring current limit 0
2 16 56 0 1
2 17 56 1 4.06 Regen current limit 0
2 18 57 0 1
2 19 57 1 4.12 Torque demand filter 0
2 20 58 0 4.13 Current controller Kp gain 0
2 21 58 1 1
2 22 59 0 414 Current controller Ki gain 0
2 23 59 1 1
2 24 60 0 Spare 0 0
2 25 60 1 Spare 1 0
2 26 61 0 Spare 2 0
2 27 61 1 Spare 3 0
2 28 62 0 Spare 4 0
2 29 62 1 Spare 5 0
2 30 63 0 Spare 6 0
2 31 63 1 Spare 7 0
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9 Performance
9.1 Digital speed reference
Table 9-1 Accuracy and resolution
Open loop Closed loop
Preset Precision Preset Precision
Accuracy 0.01%* 0.01%* 0.01%* 0.01%*
Resolution 0.1Hz 0.001Hz 0.1rpm 0.001rpm
*0.01% of the reference
9.2 Analog reference
Table 9-2 Update rates
Open Loop Closed loop
Pr1.36/ Pr1.36/
Pr1.37 Pr 4.08 Pr 3.19 Other Pr1.37 Pr 4.08 Pr 3.22 Other
All kHz | Analog input 1 4ms 4ms 4ms 4ms 250us* 4ms* 250us* 4ms*
Analog input2/3 4ms 4ms 4ms 4ms 250us 250us 250us 4ms
* Analog input 1 is subject to a window filter as defined in Pr 7.26.
Table 9-3 Resolution
Open loop Closed loop
Analog input 1 16 bits plus sign* 16 bits plus sign*
Analog input 2/3 10 bit plus sign 10 bit plus sign
*16 bit plus sign as a speed reference, resolution = Pr 7.26 x 108
otherwise
9.3 Analog outputs
Table 9-4
Resolution (voltage mode) 10 bit plus sign
Resolution (current mode) 10bit
Update rate 4ms
Upda:e rate (high speed update - voltage mode 2500s
only)
*When sourced from Pr 4.02, Pr 4.17 in any mode and Pr 3.02, Pr 5.03
in closed-loop.
9.4 Digital inputs and outputs
Table 9-5 Response times
Open loop Closed loop
Switching Terminals Pr 6.35/ Pr 6.36 Pr 6.35/ Pr 6.36
frequenc r 6. r 6. r 6. r 6.
q y (Limit switches) Other (Limit switches) Other
All 24-26 as input 4ms 4ms 250us 4ms
All 24-26 as output 4ms 4ms 4ms 4ms
All 27-29 4ms 4ms 250us 4ms
All 31 (enable) - 4ms* - 4ms*
All 31 (disable) - <100us - <100us
All Relay output closing 4ms* 4ms* 4ms* 4ms*
All Relay output opening 4ms* 4ms* 4ms* 4ms*

*software only
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9.5 Current feedback

Accuracy: 5%

Resolution: 10 bit plus sign

Full scale resolution is equivalent to 222% drive rated current (Ol.AC
trip level)

9.6 Bandwidth

Speed loop: 150Hz
Current loop: t.b.c.
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10  Feature look-up table
Feature Parameter number (Pr)
Acceleration rates 2.10 2'211550 2.32 2.33 2.34 2.02
Analog speed reference 1 1.36 71 7.01 7.07 7.08 7.09 7.25 7.26 7.30
Analog speed reference 2 1.37 714 1.41 7.02 7.1 712 713 7.28 7.31
Analog I/O Menu 7
Analog input 1 7.01 7.07 7.08 7.09 71 7.25 7.26 7.30
Analog input 2 7.02 7.1 7.12 7.13 7.14 7.28 7.31
Analog input 3 7.03 7.15 7.16 717 7.18 7.29 7.32
Analog output 1 719 7.20 7.21 7.33
Analog output 2 7.22 7.23 7.24
Application menu Menu Menu Menu
18 19 20

At speed indicator bit 3.06 3.07 3.09 10.06 | 10.05 | 10.07
Auto reset 10.34 | 10.35 | 10.36 | 10.01
Autotune 5.12 5.16 5.17 5.23 5.24 5.25 5.10 5.29 5.30
Binary sum 9.29 9.30 9.31 9.32 9.33 9.34
Bipolar speed 1.10
Brake control 1?'24_2;0
Braking 10.11 10.10 | 10.30 | 10.31 6.01 2.04 2.02 10.12 | 10.39 | 10.40
Catch a spinning motor 6.09
Cloning 11.42 111'13.2(;0
Coast to stop 6.01
Comms 11.23to

11.26
Cost - per kWh electricity 6.16 6.17 6.24 6.25 6.26 6.40
Current controller 4.13 4.14
Current feedback 4.01 4.02 4.17 4.04 4.12 4.20 4.23 4.24 4.26 10.08 | 10.09 | 10.17
Current limits 4.05 4.06 4.07 4.18 4.15 419 4.16 5.07 5.10 10.08 | 10.09 | 10.17
DC bus voltage 5.05 2.08
DC injection braking 6.06 6.07 6.01
Deceleration rates 220 | 22050 | 204 | 25510 202 | 204 | 208 | 601 | 1030 | 1031 | 10.39
Defaults 11.43 11.46
Digital 1/0 Menu 8
Digital 1/0 read word 8.20
Digital I/0 T24 8.01 8.11 8.21 8.31
Digital I/0 T25 8.02 8.12 8.22 8.32
Digital I/0 T26 8.03 8.13 8.23 8.33
Digital input T27 8.04 8.14 8.24
Digital input T28 8.05 8.15 8.25 8.39
Digital input T29 8.06 8.16 8.26 8.39
Digital lock 13.10 1?&3;;" 13.11 13.12 | 13.16 3.22 3.23 1:13;;2:;0
Digital output T22 8.08 8.18 8.28
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Feature Parameter number (Pr)
Direction 10.13 6.30 6.31 1.03 10.14 2.01 3.02 8.03 8.04 10.40
Display timeout 11.41
Drive active 10.02 10.40
Drive derivative 11.28
Drive healthy 10.01 8.27 8.07 8.17 10.36 10.40
Dynamic performance 5.26
Dynamic V/F 5.13
Electronic nameplate 3.49
Enable 6.15 8.09 8.10
Encoder less CLV mode 3.24
Encoder reference 3.43 3.44 3.45 3.46
Encoder set up 3.33 3'33:2“’ 347 | 348
External trip 10.32 8.10 8.07
Fan speed 6.45
Eiltc;rweakening - induction 529 5.30 106 5.28
Field weakening - servo 5.22 1.06
Filter change 6.19 6.18
z;le;;%nncy reference 114 115
Frequency slaving 3.01 3.13 3.14 3.15 3.16 3.17 3.18
Hard speed reference 3.22 3.23
Heavy duty rating 5.07 11.32
High stability space vector
modulation 519
I/O sequencer 6.04 6.30 6.31 6.32 6.33 6.34 6.42 6.43 6.41
Inertia compensation 2.38 5.12 4.22 3.18
Jog reference 1.05 2.19 2.29
Ke 5.33
Keypad reference 117 1.14 1.43 1.51 6.12 6.13
Kt 5.32
Limit switches 6.35 6.36
Local position reference 132010
13.23
Logic function 1 9.01 9.04 9.05 9.06 9.07 9.08 9.09 9.10
Logic function 2 9.02 9.14 9.15 9.16 9.17 9.18 9.19 9.20
Low voltage supply 6.44 6.46
Mains loss 6.03 10.15 10.16 5.05
Marker pulse 3.32 3.31
Maximum speed 1.06
Menu 0 set up 111'10;2“) M;;u
Minimum speed 1.07 10.04
Modules - number of 11.35
Motor map 5.06 5.07 5.08 5.09 5.10 511
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Feature Parameter number (Pr)
Motor map 2 M;;‘“ 11.45
Motorised potentiometer 9.21 9.22 9.23 9.24 9.25 9.26 9.27 9.28
Offset speed reference 1.04 1.38 1.09
11.47 to
Onboard PLC 1151
Open collector digital outputs| 8.30
Open loop vector mode 5.14 5.17 5.23
Operating mode 0.48 3.24 5.14
Operating mode 11.31
Orientation 13.10 1?31 i’ ;0
Output 5.01 5.02 5.03 5.04
Overspeed threshold 3.08
Phase angle 3.25 5.12
PID controller Menu
14
Position feedback - drive 3.28 3.29 3.30 3.50
Positive logic 8.29
Power up parameter 11.22 11.21
Precision reference 1.18 1.19 1.20 1.44
Preset speeds 1.15 1'12;8“’ 116 | 114 | 142 1'14%0 1.50
Programmable logic Menu 9
Quasi square operation 5.20
Ramp ( accel / decel ) mode | 2.04 2.08 6.01 2.02 2.03 10.30 10.31 10.39
Rated speed autotune 5.16 5.08
Regenerating 10.10 10.11 10.30 10.31 6.01 2.04 2.02 10.12 10.39 10.40
L 13.17to
Relative jog 13.19
Relay output 8.07 8.17 8.27
Reset 10.33 8.02 8.22 10.34 10.35 10.36 10.01
S ramp 2.06 2.07
Sample rates 5.18
Secure disable input 8.09 8.10
Security code 11.3 11.44
Serial comms .23t
11.26
Skip speeds 1.29 1.30 1.31 1.32 1.33 1.34 1.35
Slip compensation 5.27 5.08
11.36 to
Smartcard 11.40 11.42
Software version 11.29 11.34
Speed controller %'1107_ 3.19 3.20 3.21
Speed feedback 3.02 3.03 3.04
Speed feedback - drive 3.26 3.27 3.28 3.29 3.30 3.31 3.42
Speed reference selection 1.14 1.15 1.49 1.50 1.01
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Feature Parameter number (Pr)
Status word 10.40
Supply 6.44 5.05 6.46
Switching frequency 5.18 5.35 7.34 7.35
Thermal protection - drive 5.18 5.35 7.04 7.05 7.06 7.32 7.35 10.18
Thermal protection - motor 4.15 5.07 4.19 4.16 4.25 7.15
Thermistor input 7.15 7.03
12.03to
Threshold detector 1 12.01 12.07
12.23to
Threshold detector 2 12.02 1297
Time - filter change 6.19 6.18
Time - powered up log 6.20 6.21 6.28
Time - run log 6.22 6.23 6.28
Torque 4.03 4.26 5.32
Torque mode 4.08 411 4.09 4.10
. . 10.20to
Trip detection 10.37 10.38 10.29
. 10.20to
Trip log 10.29 6.28
. 10.20to | 10.41to
Trip log 1029 | 1051 | °28
Under voltage 5.05 10.16 10.15
V/F mode 5.15 5.14
. 12.08to
Variable selector 1 12.15
. 12.28to
Variable selector 2 1235
Velocity feed forward 1.39 1.40
Voltage controller 5.31
Voltage mode 5.14 517 5.23 5.15
Voltage rating 11.33 5.09 5.05
Voltage supply 6.44 6.46 5.05
Warning 10.19 10.12 10.17 10.18 10.40
Zero speed indicator bit 3.05 10.03
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Menu 11 - General drive set-Up .........cccoecvvieeeeeiiiiiee e 181  Preset reference selected indicator ...........cccccooveiiiieiiiiiennen. 34
Menu 12 - Threshold detectors and variable selectors ......... 192 Preset SeleCtor .......ocuiiiiiiiiiiec e 30
Menu 13 - Position control ..........cccceviiiiiiiiiieeie e 206  Program €nable .........ccoccoiiiiiiiiiii e 190
Menu 14 - User PID controller ..........cccocoeeviiiiinieeiniecenneene 218  Programmable [0gIC ......ccooiveiiiiiiiiiiie e 22
Menu 15, 16 and 17 - Solutions Module slots ....................... 224 Proportional gain ........cocceeieiieeiiiiie e 54
Menu 18 - Application menu 1 ......cccovveeeeeeiiii s 314
Menu 19 - Application Menu 2 ........cccoeeeeeieeiiieieiiceees 315 Q
Menu 20 - Application menu 3 .......cccoveeeeeeeiiiiies 316  Quasi-square enable ..........ccccoiiiiiiiiiii e 116
Menu 21 - Second motor parameters ..........ccccoveeeineeenineenn. 317
Menu 22 - Additional menu 0 SEt UP .........o..ovveeveeveerrreenenn. 325 R
MeENU SEIUCLUIE ......eiiiiiieeee s 5 Rampenable ... 38
Minimum reference clamp ........cccooceeeiiiiiiee e 27  Ramp mode SEIECE ... 38
Motor 2 parameters select .........cccvvviieiieieiiiiiis TO0  RAMPS it e e e e e e e e e e e e e e e s e e e 22
MOLOr CONLIOL ..o 22 RANGES .ooiiiiiiiie ettt e e e e e e e e e 18
MOLOr ODJECE ... 369  Rated freQUENCY ......oooiiiiiiiiieie e 106
Motor object electronic nameplate transfer ..............ccccoeeeeenne 71 Rated 10ad rPm ....oooiiiie e 107
Motor object parameters ..........ccccoeiiiieiii 368 Rated power factor .........cccociiiiiiiiii 109
Motor rated current ... 106 Rated rpm auto-tune ..o 115
1Y, L0] (o]l y o] o PSP URRPRR I 105  Rated SPeed ......cooooiiiiiii e 107
Motor saturation breakpoint ..........cccccoveeieiiiiiiiiiies 119 Rated voltage ..o 107
Motor torque per amp (Kt) ......oooeeeriiiiinieeeee e 120 RATED_CURRENT_MAX ...ttt 18
Motor volts per 1000rpm (Ke) .....oovviiiiiiiiiiiiieiiee e 120  Reactive CUITENT .........ooiiiiiiiiic e 99
Motorised POt ........cceviiiiiiiiiiiie e 22,152, 154  Reference offset .........cocoiiiiiiiiiii e 26
Reference selected indicator ...........ccccoevieevieenciieeeee e 34
N Reference selector ... 29
Non-rigid position control ...........ccccccvvviiieeeeiiiees 214 Regenerating ......oooovieiiiiiiieeeer e 161
NOIMAl DULY ..o 20  Relative Jogging ....cccooeeeiiiiiiiiieiiee e 214
Number of Motor Poles ........ccoocveiiiiiiii e 109  RElAy SOUMCE ..couviiiiiiiiiiiee e e 150
RESOIULION ..o 44
Revolution counter ... 61
Rigid position control ... 214
Rotating test ......ccviiii e 110, 111
RUN TIME .o 128
RUNNING COSE ..ot 128
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S

S FAMP i 39
Safety Information ...........coociiiiii i 22
Save option parameters .........ccccoeeciiie i 283
Second motor parameters ..........cccoocceviieeeiiii s 13, 22
SECUMLY ettt 11
SECUNtY COAE ..uviiiiiiiiiiii et 184
Security Status ......cooviiiiii 190
SEUUENCET ...ttt e e e e eaaae e 22
Sequencing bit ..o 129
Serial communications look-up table .............c..cccccoeeeeiinnnnn. 174
Serial communications protocol ...........c.ccccoviiiiiiiiiniienneen, 360
Serial MO ... 182
SKip reference 1 ... 32
SIave frEQUENCY ..oeieieeeiie et 22
Slaving ratio denominator ..........ccccccevieiiiiiiiie e 47
Slaving ratio numerator ...........ccccoccceeii i 47
Slip compensation enable ...........cccooiiiiiiiii e 118
SM IO PIUS oot 263
SM-APPICALIONS ..o 288
SMARTCARD ..ottt 186
SM-Encoder PIUS ......ccoooiiiiiieeiiieeeee e 256
SM-EZMOtION ..o 271
SM-Keypad ....cuviiiiiiiiiee e 9
SM-Keypad PIUS ......ooiiiiiiiiieeet e 9
SM-RESOIVET ... 248
SM-SLM e e 301
Software sub-version ...........ccccooeiiiiiii 185
SOftWare VEISION .......cooiiiiiiiiieiiecee e 184
Solutions Module SIOtS ........c.coeiiiiiiiiiii e 22
SOUIMCES ittt ettt e e e e e e ennneeeee s 20
Speed CONLrol .....coooiiiiiiii i 22
Speed CONtrOllEr ......c..evviieiieeee e 57
SPEEA EITOT ...ttt e e e e e e ea s 52
Speed feedback ........ccoociiiiiiiii e 22, 52
Speed feedback selector ...........cocvviiiiii 60
SPEED_FREQ_MAX ..ottt 18
SPEED_LIMIT_MAX et 18
SPEED_MAX . et 18
Square [aw mode .......cccooeeiiiiiie e 108
SSIoUtPULUMS oo 245
Stationary test ..o 110
Stator inductanCe ..o 118
Stator resistance ..o 114
SHALUS e 22
StatuS MOAE ..o 10
STAtUS WOTA ..o 179
STOP MOAE ... 123
Switching frequency - maximum ........ccccccceviiiiiiiiciee e, 115
SYSLEM FESOUMCE .....eeiiiiiii ettt 290

T
TEMPErature .....ccoooveeiiiiieei e 137
Temperature monitoring CirCuit ...........cccooiiiieiiiiiee e, 313
Thermal protection mode ... 97
Thermal time constant ............cccov e 97
ThErMISTOr .o 140
Threshold detector 1 ... 194
Threshold detector 2 ... 194
Threshold detectors ... 22
TOrque CONrOl ......cooiiiiiieiiiiiieee e 22, 93
Torque control with speed override ........ccccceveeviieieeeeeeeeenennnn. 93
Torque demand ........coooiiiiiiieiii e 90
Torque feed-forward ...........ccccoviiiiiiiii e 94
Torque mode SElECtOr .........cceviiiiiiiiii e 92
TOrque OffSEt .....eoiiiiiiiiiee e 92
TOrque refereNCe ......c.vveeeeeeicieeee e 91
Torque reference update ........ccccoovecviiieiicciiee e, 21
TORQUE_PROD_CURRENT_MAX ..o 19
Transient iNdUCIANCE ........cccciiiiiiiie e 117
LI 1 TP SO PP SRR 22
V)

Under voltage active ..........ccevieveiiiiiieiicceeeee e 162
UPdate rate ......oooveeeiiiiece e 20
L PRSP 114
UI_AUO it 114
L SRS 114
U S e e 114
US defaulfs .....oooiiiieeiiiie e 16
User PID CONtroller .......ccvviiiiiiiiiee e 22
USEI SECUMLY ..oeiiiiieeiiiee et 12
\'}

Variable maximums ... 18
Variable selector 1 ... 195
Variable Selector 2 ...........ooooiiiiiiiieeee e 195
Variable Selectors ... 22
Velocity feed forward ..........ccccoooiiiiiiiiiiie e 33, 214
Voltage boOoSt .....oooiiie e 115
Voltage CONrollEr .......covvveeeiiiiieiee e 120
Voltage mode select ..., 114
Voltage offSet .......cooviiiiiiiiii 114
Voltage rating .......ooceeeiiiieiiiee e 185
w

Wire break detect ..o 67, 234
Z

ZET0 SPEEA ...oiiiiii i s 160
Zero speed threshold ...........cccoooieiiiiini e 46
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