AUTHOR Control Techni ques
COVPANY Control Techni ques spa
TITLE An07 Posi zi onatore assol uto
VERSI ON V2.1
TARGET SVAPPL
DRI VE SM Appl i cati ons
DESCRI PTI ON:
No description
Not es {
Application Note SA07_a22
S = per Unidrive Sp + Sm Application nmodul e
A07 = codi ce applicazione
_abs = assoluto
22 = versione aggi ornanento (0,1,2..... a,b,c....2)
Questo applicativo e' utilizzabile in tutte |le applicazioni che richiedono dei novinmenti assol ut
rispetto alla posizione di zero macchina. | comandi possono essere inviati sia tramte
ingressi / uscite digitali che tramte Bus di canpo o via seriale
Le funzionalita' proposte sono
Ricerca di zero
Movi ment azi one manual e
Posi zi onanent o
Fi ne corsa software (non presenti nella A21)
Menu 18
#18. 11=3000 /1 vel. massima in RPM (posizionamenti)
#18. 12=1000 // quota avanzanento in unita
#18.13=1 /] parte intera unita' di avanzanento per giro notore
#18. 14=0 // parte decinmale unita' di avanzanmento per giro notore (4 cifre piu
significative-formato fisso)
#18. 15=400 /'l accel erazione da 0 a vel max (#18.11) in mllisecond
#18. 16=400 /'l decel erazione da 0 a vel max (#18.11) in nmllisecond
#18. 17=500 /1 vel. novinentaz. manual e
#18. 18=0 /1
#18. 19=9000 /1 guadagno proporzional e di posizione
#18. 20=1000 /1 guadagno feed forward
#18. 26=- 1000 /1 Velocita' di nricerca sensore di zero
#18. 27=10 /1 Velocita' di uscita / rientro dal / sul sensore di zero
#18. 28=30 /1 finestra di posizionanmento in count encoder
#18. 30=1024 /1 impulsi encoder per giro
#18. 31=0 /1 comandi dati da I/0O
#18. 31=1 /1 comandi dati via BUS di canpo
#18. 49=1 /1 non prevista esecuzione ricerca di zero
Menu 19
#19. 09 /1 Errore di inseguinento
#19. 10 /1 Posizione attuale in unita' (sola lettura)
#19. 12 /1 Quota critica
#19. 13 /1 quinta word da bus
#19. 16 /1 Quota virtual e dopo azzeranmento assi (non sei a zero nma a quota #19. 16)
#19. 49=1 //Abilita ricerca di zero su |ndex
#19. 50=1 /1 inverte senso di posizionanento
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#20. 21 [/ valore di -@% (posizione assoluta)acquisita sul fronte di Acq_pos% da Hom ng

#20. 39 // Parola di comando da Bus di Canpo
#20. 40 /1l Status Word

} // Notes

/1

/1 USER DEFI NED FUNCTI ON BLOCK

/1

- Link To Extra Hel p:
- Make Visible to Library User: Yes
- Function Block Description: No description

_Init_sSM () {
FBbody
Di agram 1:
* ™
#31.14 du %
| F\JT TPm\y 0 ‘
\ Y \
EQ 1
EN Q en en
#81.11 3 | #81.11
1 u,
0
12
EQ 1
EN Q en en
#81.12 3 | #81.12
1 in q—
0

12
p0%0
p1%0
#1.10=1 // abilita bidirezionale
#1.14=3
#2.02=0
#2.04=0
#4. 07=#4. 05

#6.04=4 // Disabilita logiche di start - stop da input digitali

#90. 44=0 /1 encoder di feedback da connettore drive
I F #15. 01 =102 THEN #90. 43=1
I F #16. 01 =102 THEN #90. 43=2
I F #17. 01 =102 THEN #90. 43=3

#91.1 = 3
#91. 02=0
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#8.10=0 // Terminale 31 = Drive Enable

#8.29=1 // logica positiva

#8.30=0 // resistenza di polarizzazione inserita
#8.39=1

/1 1 npostazione |1/O digital

| F #18.31=0 THEN
#8.31=1 // term 24 Qutput
#8.32=1 // term 25 Qut put
#8.33=0 // term 26 | nput
#8.21=19. 31
#8.22=19. 32
#8.23=19. 33
#8. 24=19. 34
#8. 25=19. 35
#8. 26=19. 36

ELSE
#8.31=1 // term 24 Qutput
#8.32=0 // term 25 | nput
#8.33=0 // term 26 | nput
#8.21=19. 31
#8.22=19. 32
#8.23=19. 33
#8. 24=19. 34
#8. 25=19. 35
#8. 26=19. 36

ENDI F

#81. 21=1
#81. 20=1 /] autosave nenu 20

#6. 30=1

#85.01=137 // schedula |la task even su transizione 0-1 su Dig In0O
#91. 05=#1. 06

Y} I/ _Init_SM ()

- Link To Extra Hel p:

- Make Visible to Library User: Yes

- Function Block Description: No description
Init_UD70 () {

7/ initialisation code

FBbody

Di agram 2:
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#1
#1
#2
#2
#6

e

#%7.%4
| e
‘ ‘ AN ‘ n en
<> 10 | #17.11
EN Q n q—
#17.11
1 en en
10 12 | #17.12
2 in q—
<>
EN Q en en
#17.12 1 | #17.14
1 in q—
12
12

.10=1
. 14=3
.02=0
.04=1
.30=1

#91. 02=0

#8. 27=1
#17. 20=1

/! autosave nmenu 20

#8.
#8.
#8.
#8.
#8.
#8.

10=19.
13=19.
16=109.
19=109.
21=19.
23=19.

01
01
01
01
01
01

/1 Reset Internal Variables and Initialise systemconstants

Q%0
@B9%0
_QL%=0
_@B%0
Q%_B%

/'l Setup the system paraneters and Make sure that the position controller output is OFF

Q0% 6
#6. 30=1
#91.1 = 3

=0

} /1 _Init_UD70 ()

- Link To Extra Hel p:
- Make Visible to Library User: Yes
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- Function Block Description: No description
_load_default () {
/1 initialisation code

/] Menu 18
I F #18.11=0 THEN
#18. 11=3000 /1 vel. massinma in RPM (posizionanmenti)

ENDI F
| F #18.12=0 THEN
#18. 12=100 /1 quota avanzanento in unita
ENDI F
I F (#18.13=0 AND #18. 14=0) THEN
#18. 13=1 /] parte intera unita' di avanzamento per giro notore
#18. 14=0 /] parte decimale unita' di avanzanento per giro notore (4 cifre piu
significative-formato fisso)
ENDI F
| F #18.15=0 THEN
#18. 15=400 /'l accel erazione da 0 a vel max (#18.11) in mllisecond
ENDI F
I F #18. 16=0 THEN
#18. 16=400 /'l decel erazione da 0 a vel max (#18.11) in mllisecond
ENDI F
| F #18.17=0 THEN
#18. 17=500 /1 vel. novinentaz. manual e
ENDI F
/] #18. 18=0 /1

I F #18.19=0 THEN
#18. 19=9000 /1 guadagno proporzional e di posizione
ENDI F
| F #18. 20=0 THEN
#18. 20=1000 /1 guadagno feed forward
ENDI F
| F #18.26=0 THEN
#18.26=-500 // Vel. ricerca sensore di zero

ENDI F
| F #18. 27=0 THEN
#18. 27=20 /1 Vel. ricerca index
ENDI F
| F #18.28=0 THEN
#18. 28=30 /1 finestra di posizionanmento in count encoder
ENDI F

I F #18. 30=0 THEN
#18. 30=4096 /1 inpulsi encoder per giro
ENDI F

FBbody

} //_load _default ()

- Link To Extra Hel p:

- Make Visible to Library User: Yes

- Function Block Description: No description
Gest_disab () {

7/ initialisation code

FBbody

Di agram 3:
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#6.29 ! L ! L

dummy%
N } n en n en n en n en O—{
#6.15 o | _Q20%.6 0 _Q32%.3 Q8% | Q2% 1 _Q20%.6
N _fin a _in q- _fin a _in q-

n en
_Q8% | _Q4%
_lin q—
1
n en
Q8% | _Q9%
_lin q—

} /1 _Gest_disab ()

- Link To Extra Hel p:

- Make Visible to Library User: Yes

- Function Block Description: No description

(bit0% bitl% bit2% bit3% bitd% bit5% bit6% bit7% = _cnd_bus (cnd_wd¥% {

FBbody
Di agram 4:
Decoder8
o biow ]
o buw ]
o — bEn ]
e btww ]
o )
s bsw ]
[ omdwd% _} [ oiew ]
S S SR R S

} //(bit0% bitl% bit2% bit3% bitd% bit5% bit6% bit7% = _cnd_bus (cmd_w d%)

- Link To Extra Hel p:

- Make Visible to Library User: Yes

- Function Block Description: No description

(Status% = _Stat_wd (bit0% bitl% bit2% bit3% bitd% bit5% bit6% bit7% displacement® {
/1 initialisation code

FBbody
/1 main body code
Di agram 5:

Encoder8
w3
Cmw
C_ww
[T —
(E TR
[ TR

} //(Status¥ = _Stat_wd (bit0% bitl% bit2% bit3% bit4% bit5% bit6% bit7% displacenent%

- Link To Extra Hel p:
- Make Visible to Library User: Yes
- Function Block Description: No description

(Home_ok% home_in_progr% h_stat% Acq_ok% = _Hone O (Start% V_ricerca% V_uscita% switch%
h_pos% offs_home% Acc% Dec% Acq_Abs_Pos% {

Acq_ok%0
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FBbody

t enp%#18. 30*4
V_search%V_ricerca%tenp% 60
V_| eave%V_usci ta%tenp% 60

Uni t _per _gi r o=( FLOAT(#18. 13) * 10000. 0+#18. 14) / 10000. 0

Count _per _uni t=tenmp% Unit _per_giro
home_pos%-h_pos% Count _per _uni t
of f s_count %of f s_honme% Count _per _uni t

Di agram 23:

(* Double-click to enter a rung comment *)

acc%- | NT( FLOAT(#1. 06) *t enp% 1000. 0/ 60. 0) / Acc%
dec% | NT( FLOAT( #1. 06) *t enp% 1000. 0/ 60. 0) / Dec%

Acq_Abs_Pos% move Ac%%k%
| P EN ENO (S) |
Q8% #20.21
n I w922
N
Di agram 6:
e - P .
- = [
S .
R ?’I ,W S
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} //(Hone_ok% honme_in_progr% h_stat% Acg_ok% = Home_ O (Start% V_ricerca% V_uscita% sw tch%
h_pos% offs_home% Acc% Dec% Acq_Abs_Pos%
- Link To Extra Hel p:
- Make Visible to Library User: Yes
- Function Block Description: No description
(Jog_in_prog% = _JOG (JOG CW4 JOG CCW/ Vel _man% Acc% Dec¥%
/1 initialisation code
FBbody
t enp%#18. 30*4
Vel _j og¥%Vel _man% #18. 30*4/ 60
_Q12% | NT( FLOAT(#1. 06) *t enp% 1000. 0/ 60. 0) / Acc%
_QL3% | NT( FLOAT(#1. 06) *t enp% 1000. 0/ 60. 0) / Dec%
Di agram 7:
* "
JOG_CW% JOG_CCW% 1
— 1] n e |
Vel_jog% _Q3%
stop_ijog%
* "
JOG_CW% JOG_CCW% multiply Q32%.3
] W S
Vel_jog% I o _Q3% Jog_irog%
T
* "
1 )
JOG_CW% t %
| }T\l} i en en sop/éj{)g i |
JOG_CCW% 0 | Q3%
N in q—
JOG_CW% JOG_CCW%
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* %

Jog_in_prog% stoF_jog% ABS LT _Q32%.3
| - ] EN EN EN Q R 1
#3.02 act_302% act_302% i
IN gL =T e 1) Smg%
2 Jog_in_prog%
12 —

} //(Jog_in_prog® = _JOG (JOG CW/4 JOG CCW/4 Vel _man% Acc% Dec%

- Link To Extra Hel p:

- Make Visible to Library User: Yes

- Function Block Description: No description

(pos_ok% abs_pos_in_prog¥% = _Abs_pos (Start% Target% Vel _Pos% nmax_er% Acc% Dec¥% {

FBbody

Uni t _per _gi ro=( FLOAT(#18. 13) *10000. 0+#18. 14) / 10000. 0
temp%#18. 30*4

Count _per _uni t=tenp% Uni t _per _giro

Tar get _Pos%( Tar get % Count _per _uni t) +#20. 21

Vel %=Vel _Pos%t enmp% 60

acc% | NT( FLOAT( #1. 06) *t enp% 1000. 0/ 60. 0) / Acc%

dec% | NT( FLOAT( #1. 06) *t enp% 1000. 0/ 60. 0) / Dec%

Di agram 8:
* "
Start% A Q3%
I } P en eno| R |
Target_Pos% | _Q2% pos_ok%
_in L
L aps
= _pos_in_progP
en enol S
Vel | _Q14%
_in q—
[ S
en enol
acc% | _Q12%
_in q—
[ S
en enol
dec% | _Q13%
_in q—
* "
Start% absﬁpofﬁln’jrog% | EQ | ABS == pos_ok%
I P - EN EN EN EN S |
2% 10% abs_q10% abs_q10%
_Q i Q N o > q _q n aksﬁpos n J)rogpa
9% max_er%
- 12 - 12
* "
1
Start% abs_pos_in_prog% abs_pos_in_prog%
I }\‘0 7p‘?7"j o en en i fé\} go}
0 | _Q14%
_in q—

} //(pos_ok% abs_pos_in_prog% = _Abs_pos (Start% Target% Vel _Pos% nax_er% Acc% Dec%

- Link To Extra Hel p:
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- Make Visible to Library User: Yes

- Function Block Description: No description
_PCSLOOP_pos () {

/1 initialisation code

/1

/1 inizializzazi one contatore posizione e azzeranmento | oop
/1

DELAY( 10)

coeff_encoder %=16384/ #18. 30

nsb% = #90. 02 & 0x0000FFFF

| sb% = (#90. 01/ 65536) & 0x0000FFFF
pos_abs_init% (nmsb% 65536+ sh% / (16384/ #18. 30)

/'l inpostazione di _@B%al valore iniziale

Il _@B¥%0 per encoder increnentali

/Il _B% al valore esatto se utilizzati encoder assoluti
/] #3.38=0 OR #3.38=3 THEN

Il _@BY%0
/| ELSE
_@B%pos_abs_init%
/1 ENDI F
_QR%_@B%
4% B%
I F #19.50=0 THEN
% B%
ELSE
% _B%
ENDI F
_QL9%_@B%
_@B%0
/1 _QL%0
Il _QB¥%0
Il QY%_@B%
_Q16%812000
/'l Setup the system paraneters and Make sure that the position controller output is OFF
_@B2%3 =0
Q0% 1 =1
_QR0%6 =0
Act _Vel _POS%0
Act _Ref VELY%0
Act _Acc_VELY%0
Act _Pos_VEL% Q4%
_QL7%0
_Q18%0
first_posl oop¥%1
_B2% 18=1
FBbody
IF _®B2% 17=1 THEN
/Il se _@B2% 17=1 vengono resettati i contatori
_@2% 3=0
_@B%0
_QB%0
_ Q%0
_Q4%0
I F #19. 50=0 THEN
_QR%_@B%
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_ Q% _B%
_Q%_B%
ELSE
_QR%-_XB%
_ QA% _B%
_Q%-_(XB%
ENDI F
_@B2% 17=0
first_posl oop¥%1
ENDI F
I F _@B2% 18=1 OR #6.29=0 OR #6.15=0 THEN
/Il se _@B2% 18=1 vengono i contatori vengono posti tutti = _QB8%
_®B2% 3=0

I F #19.50=0 THEN
_Q%_B%
_QA%_B%
_Q%_B%

ELSE
_QR%-_B%
_QA%-_B%
_Q%-_B%

ENDI F

_@B%0

_@B2% 18=0

first_posl oop%1

ENDI F

if first_posloop%1 then
_ Q0% 6=0
#91. 02=0

endi f

Di agram 9:

if first_posloop%1 then
i f ABS(#19.09) < 10 then
first_posl oop%0
_QR0% 6=1
el se
_@B2% 18=1
endi f
endi f

} /1 _POSLOOP_pos ()

- Link To Extra Hel p:

- Make Visible to Library User: Yes

- Function Block Description: No description
(pos_in_unit% = _enc_step_to_un (posiz% {
/1 initialisation code

FBbody
Uni t _per _gi ro=( FLOAT(#18. 13) *10000. 0+#18. 14) / 10000. 0
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Count _per _uni t =#18. 30*4/ Uni t _per __giro
I F #19. 50=0 THEN
pos_i n_uni t %I NT( FLOAT( posi z% / Count _per _uni t)

ELSE
pos_i n_uni t %=- | NT( FLOAT( posi z% / Count _per _uni t)
ENDI F
} //(pos_in_unit% = _enc_step_to_un (posiz%
/1
/1 FI NE USER DEFI NED FUNCTI ON BLOCK
/1
Initial {

Si m acq_pos%0

sim FC_av%-0

si m FC_i nd%0

Fi ne_Cor sa_CW&0
Fi ne_Cor sa_CCW&0
Si mrst_Acq_pos%0
rst_Acq_Pos%0

p0%0
/1 Inizializzazione variabili di sistema
/1/]inizializzazione di default DA NON MODI FI CARE

I F #15. 01=301 OR #16.01=301 OR #17.01=301 THEN
/1 Unidrive SP + SM Application

Di agram 10:

_Init_ SM

ENDI F

Di agram 11:

_load_default

/1 Fine inizializzazione DA NON MODI FI CARE
11

POSLOOP_enabl e%1

Di rezi one%0

Encoder _PPR% = 4*4096
cal c_encoder %0
JOG_CW&0

JOG_CCW/&0

Vel _manual e%100000
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Start %0

Tar get _Pos%-0
mex_er %100

Start _abs_pos%0

Vel _abs_pos%=500000
Fi nal _Pos%0
mex_error %100
Start_inc_pos%0
Start_incl_pos%0
Vel _i nc_pos%400000
I nc_Pos%0

swi t ch%0

Start _honme% =0
Home_ok%-0

home_swi t ch%-0

Vel _sear ch_sw¥1000
Vel _out _swi t ch%100
Pos_i n_uni t %0
Home_t or que%0
St_2 inc_t%0
St_2_inc_c%0

St _2 abs_t %0

St_2 abs_c%0

St _torque_pos%0
Start _nodul 0%0

I nc_Posl_OK%0

Al b_el _rig_ON% =0
Al b_el _n_rig_ON% =0

p1%0
Val _Modul 0%0
I'ni t _nmodul 0% =0

O f set %0

Freeze_pos%0

Limt_torque%100

abort %0

I F #20.22=1 THEN
Acg_CK%1

ENDI F

/1

I ini zializzazione contatore posizione e azzeranmento | oop

/1

step_gi ro_enc%#18. 30

step_giro_per_2%step_giro_enc%?2

step_giro_per_4%step_giro_enc% 4

coef f _encoder %=16384/ step_gi ro_enc%

cont eggi 0% #90. 01/ (65536* coef f _encoder %

ol d_cont eggi 0%-cont eggi 0%

/1 fine inizializzazione variabili blocchi operativi da non nodificare

I nit_n&0
I nput %0
Val _Modul 0=0

Si mul _bus% =0
Simter_cyc%0
Si m sec_cyc%0
Si mul _hone%-0
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Si mul _abs_pos%0

Si mul _JOG_CW&0

Si mul _JOG_CCW/&0

Si mul _Res_al ar n?%0
Si mul _swi t ch%0
Simtrqg_abs_pos%0
di sponi bi | e%=0

t _abs_pos_COK%0

Si mul _i ncr _pos%0

Home_OK%=0

simterm 24%0
simterm25%0
simterm 26%0
simterm27%0
simterm 28%0
simterm29%0

} //lnitial

Pos0 {
p0%=p0%+1

cont eggi 0% = #90. 01/ (65536* coef f _encoder %
del t a_count %cont eggi 0% ol d_cont eggi 0%
| F delta_count% > (step_giro_per_2% 1) THEN

del ta_count %del t a_count % st ep_gi ro_per_4%
ELSEI F del ta_count% < -step_giro_per_2% THEN

del t a_count %del t a_count %st ep_gi ro_per _4%

ENDI F
_@B%_@B%-del t a_count %
ol d_cont eggi 0%-cont eggi 0%

/1

I fine creazione contatore posizione
/1

} //PosO

Background {
TOP:

11
I gesti one conandi
11
/1 gestione comandi da bus (#18.31=1)

Di agram 12:

/T gestione comandi da Input digitali (#18.31=0)
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/1 acqui si zi one ingressi
Di agram 13:
* ™
#18.31 %
| %8:? dumrqy ] }
* ™
#T8.0ﬁl Term_24%
| . |
sim_term_ 24%
S
* ™
#‘f8.0€ Term_25%
| . |
sim_term_25%
S
* ™
#‘f8.0‘3 Term_26%
| . |
sim_term_26%
S
* ™
#‘f8.0‘4 Term _27%
| . |
sim_term_ 27%
S
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*

#8.05 Term_ 28%
e e
. W, |

sim_term_28%
— F

* ™
#8.06 Term_29%
| o T
‘ [ N ‘
sim_term_29%
sl
[
* ™
#‘f6.2‘9 #‘f6.1‘5 Drive_enabled%
\ |
‘ [ [ N ‘

/] gestione ingressi
// EIE R R R R S S R R

/1 e questa |la sezione da nodificare per canbiare la |logica di conando
// EIE R R R R S R R R R R

Di agram 14:

(* Ignora ingressi se comandi da bus o drive disabilitato *)

‘ #%8.%1 dumy% ‘
| N

Drive _Ten bled?
N
(* abilita aggancio albero elettrico sul fronte del terminale 28 dopo aver eseguito la ricerca di zero

(=]

--- da eliminare i due rung che seguono nel caso si desideri I' aggancio automaticamente trovato I' homi

Home OK% en Ve
| Home. oK enppovee
| N N

™

‘ Teqn\_%S% Hon*re_?K% en_PS%ve% |
| N I N
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*

/1 fine gestione ingressi

Term_27%  Term_28% JOG_CW%
T e ogee
Terw_%g% JOG 7;:{3W%
I
* ™
} Tewn_%?% Tewn_%8% Horre_?K% en ﬁmoYe% Start_a/b%_pos%
Terw_%e% Horre_?K% Start7h%me%
AN
I \
Terx’n_%Q% home fs%vitch%
I

/1

/1 fine gestione comandi

/1

/1l ricerca di zero

IF rst_Acq_pos%1 AND #20.22=1 THEN
Acqg_CK%0
#20. 22=0

ENDI F

Di agram 15:

=

— =

R

TH

/1 rmovimento assol uto

I F Home_OK%1 OR Acq_OK%1 THEN

Di agram 16:
[MOVIMENTO ASSOLUTO
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ENDI F

/! novi ment azi one manual e JOG

Di agram 17:
\MOVIMENTAZIONE MANUALE

Fine_Corsa_CW%

JOG_CW% N
toccows e casa cou -
| m—N }—\—

GOTO TOP:

} //Background

G ock {

// R R R R S

/1 Loop di posizione
// R R R R S T S

Di agram 18:

| POSLOOP_pos

Di agram 19:

DA COUNT ENCODER A UNITA DT MISURA DELLA ‘

/1 Fi ne corsa
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/1
I F #20.22=1 THEN

Pos_Fi ne_Corsa_av%#19. 13
Pos_Fi ne_Cor sa_i nd%#19. 14

I'F (Pos_in_unit% > Pos_Fine_Corsa_av¥% OR (simFC av%1) THEN
Fi ne_Corsa_CWg&1

ELSE
Fi ne_Cor sa_CW&0

ENDI F

I'F (Pos_in_unit%< Pos_Fine_Corsa_i nd OR (si mFC_ ind%1) THEN
Fi ne_Cor sa_CCW&1

ELSE
Fi ne_Cor sa_CCW&0
ENDI F
ENDI F
/1
I term ne gestione Fine corsa

/1

/1 Status Word

Di agr am 20:
= int
#6.29 1
s Jﬁ < ERT
nt e e

#2040

/] inpostazione uscite

/1 gestione Freno

Di agram 22:

(* Sblocca freno quando active *)

‘ #%0.92 #]79'\31

} //dock
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