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10-16-205- REGPOS1_S — Captured POSILION .......cecuieiieiieiieitieieeie ettt e sttt e e 252
10-16-206- REGPOS2_S — Captured POSILION .......cecuieiieiiieiieitieieeie ettt et e e ee e 252
10-16-207- REG_S — CaPtUure StAL ......c.eeitieieieieiieeiieeiteie et ettt et et eeesste st esseeaeetesaeesseenseeneeenseeneenneans 252
10-16-208- REG1 S — CaPUIE STALE ...c..verueetieiieieeiieeitesieete ettt ettt sttt ettt et saee b ete et e eaeesbeens 253
10-16-209- REG2 S — CaPUIE STALE ...c.veruietieiieieeiieeitenieeie et ette st et ettt st sbee bt ettt saeesbeeteenteeanesbeens 253
10-16-210- REPEAT — Repeat. .. UnNtil......cccooiiiiiiiiiieciie ettt ettt etaeeveesnaaeenneeens 253
10-16-211- RESTART — REStAIt SYSTEIM ....ueeiuvieriiieiiieniiieiieesieesiteesiteesiteeieeesieesteesbeesnneesnseessseesaseesnseesns 254
10-16-212- RIGHTS - String right DAt .......cc.eveirieieiiieieiieieeeiee ettt 254
10-16-213- RTRIMS - Remove the 1ight SPACES ....c.cvveieririeeieiiieieieieeeieriee ettt et 254
10-16-214- RUN — Launch @ task........cceceeieriiriininiircicteteeeese ettt 254
10-16-215- SECURITY — Define the Security aCtiOns .........ccecveevreierierieniiesiesiesieseesieeeeseeseeeseeeseennens 255
10-16-216- SEEK — MOVING t0 @ SAVE f11€ ....veeiieiiiiicieiieieeieeetee ettt 255
10-16-217- SENSOR _S — SENSOT STAL.......eeitieeiiieeiieitierie ettt te st et et te sttt e steeeesneesaeeseeeneeeneeeneesneens 255
10-16-218- SENSOR1_S — C1 Sensor state (SRVES5)....cuiiiieiieieiieeeeee et 255
10-16-219- SENSOR2_S — C2 Sensor state (SRVE5)....cuiiiieiiieiieeee ettt 255
10-16-220- SETDATE — Set the date.........ooveriiiiiieiee et 256
10-16-221- SETINP — Input filters and iNVEIt..........ccovieruiiiiiiieiieiieereeee ettt eee e sreereeseeeseseeens 256
10-16-222- SETOUT — OULPULS TNVEIT ....eeutetiieiteetieiienieiieteteste sttt steeteeseesteeeseesteseesseeseeseeneeeensessessesnene 256
10-16-223- SETTIME — Set the NOUT ...c..couiiiiiiiiiiieiceeeee ettt 256
10-16-224- SETUPCOUNTER — Counter CONfiguIation ............c.cecuerreerieerieeiiereeseesieesseeseseesseesseessesnens 256
LO-16-225- SGN = SIZI ceeuviiiiiieieierteeere ettt ettt ettt st b et a et e b e st be bt ebe et esbenaente b e 257
10-16-226- SIGNAL — EVENt eNEIation .........cccevvieriieierieniieieeiesetesieesseeseeeeseeesseesseenseensesseesseensessessaens 257
LO-16-227- SIN = SINE ...ttt ettt ettt et et sa bbbt et e e b et besae bt et et e aente b e 257
10-16-228- SLAVEOFFSET — Shift dynamically the slave poSition............ccoeeereenieiieenieeeeeeeeene 257
10-16-229- SPACES - Space Made SN ......c.eovrveuiireeiiirieiecsteteereiei sttt eenene 258
10-16-230- SQR — SQUATE TOOL ... .eeetieiietieieeiie ettt ettt et et et eete st ee s st esseeseeeesaeesseesseenseenseeneenneans 258
10-16-231- SSTOP — AXIS STOP +-veveevteteeueeuieieiestesteateestetteneeeetessestesbesbeeseeseeseeeansaaseeseebesseeseeneensensenseasene 258
10-16-232- STARTABSCAM — Start an absolute CambOX........cc.eeereeerieieiierieie et 258
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10-16-233- STARTCAM — Launches the execution of @ Cam ...........cceeeuerierieieeneiie e 259
10-16-234- STARTCAMBOX — Start @ CamMDOX .....c.ceueeuieieierienieniesieeteeieeeeee ettt eee et e ee e seesee e 259
10-16-235- STARTCAMC - Launches the execution of a cam on capture input...........c.ccceeeveeveeeenreennens 259
10-16-236- STARTCAMT - Execution of a cam trig@ered...........coeerueererienienienieie e 260
10-16-237- STARTS — Launch a synchronized Mmovement............cccecveerveeciiecieniesieneenie e eeeeeeesieeveennens 260
10-16-238- STATUS — TaSK SALE .....eeueiuieiieieierierieeteeit ettt ettt ebe et 260
10-16-239- STOP — AXIS SEOP -+uveuvevieterieetientenieiententeste et ett et este st e e sbe st ebe s bt ebeesee st enbe st e besbeebeebe e benbeneesbeee 260
10-16-240- STOPCAMBOX — StOP @ CAMDOX ....vvevieiieiieieeiiestienteeteeaessaeseesseessesssessesseesseessesssesssesseens 261
10-16-241- STOPCORRECTION- Stop the correction function............cceceeeveereeeeiesierieneeieeeeseeeenens 261
10-16-242- STOPI — AXis StOp N INtEIPOIALION. ... .ecuiertieiieiieieeiieeiieieeieetesee st et e eeeessee e enseensennaens 261
10-16-243- STRINGS - StriNg CrEATION .....c.veveeieeteniieteiieiete ettt ettt ettt s e s tene e seseeeaenens 261
10-16-244- STRS - Char Characters CONVEIT..........c.ieirieieieieriesteeiesieeeeeeesteaeseestesseeseeneeseessesesessessessens 262
10-16-245- STTA — Launch an absolute MOVEMENL..........ccoeoieiiiriireiiiieiieieieee e 262
10-16-246- STTI — Launch an infinite€ MOVEMENL..........ccueruiieririeiieieieie ettt ebe e 262
10-16-247- STTR — Launch a relative MOVEMENt ...........c.couiiiiiiieieieieieee sttt 262
10-16-248- SUB — SUDTOULINE .....c.ueiuieiienieiietiierte ettt ettt st ettt ettt sb e s bbbt et e e naente b e 263
10-16-249- SUSPEND — SUSPENA @ tASK.....ccviiiiiieiiieriieiieieeieettesteereevesetesee e esaeeaesseesseesseesseessesssessnens 263
1O-16-250- TAN = TANZENL.ccutteetieeiieeieeeieesteeeteesteesteesbeesteesebeessteesabeessseessseensseessseenseeensseenseesnsaesnseesns 263
10-16-251- THEORICSRCKI1 — Selection of the Synchro’s SOUICE..........ccvrverierieriieieeiesieieeee e 264
10-16-252- TIME — TIME DASE ....cueeuiemiiuiiiiriinierieeieet ettt sttt ettt sttt ettt et 264
10-16-253- TIMER — Wide time DASE .....cc.ceoveriiriiriinieniiiiiriteteieteese sttt sttt 264
10-16-254- TIMES - CUITENE HOUT.......eoviuieiiieiieiiieeietiieecetet ettt etes e be s e esessesessessesessesseseesessens 264
10-16-255- TRAJ = TTaJ@CIOTY ..utteutieuieetieitiete ettt ettt ettt et ettt e s st e s bt e bt emeesmeesaeesaeeteenteenseeneenneans 265
10-16-256- TRIGGER — Launches a MOVEMENT ...........coeieruieiiieieeieetiesteeie et eee e seee e eeenee e seee e eneeas 265
10-16-257- TX485 — Modify RS485 OULPUL STALE.....c.eeuieiieiiieeie ettt 265
10-16-258- UCASES - UDPPEICASE .....eevvirinieriiiieteeiieteeeesesesesesesssesesesesessssesesassesesassesesessssesassesessssssesesens 265
10-16-259- VAL — Convert a String N NMUMETIC .....c.eerueeuiiierieniieteeieeitesitesieesieeeeseesieesteenteeneesasesneesieens 266
10-16-2600- VEL = VEIOCILY ...euteutitiitietieieeiieietete sttt ettt ettt ettt s sttt ettt ae e b e 266
10-16-261- VEL% - Set VElOCItY I PEICENT ....cuievieiierieerieieeiieeteeieesteesteetesteseeesseesseessesssesseessesssenssesseens 266
10-16-262- VEL S — CUITENt VEIOCILY ..vevvveiviiiieiieiieiieetiesttete e sitesteesteessesveseeesseessesnsesssesseesseessasssesseens 267
10-16-263- VERSION — Operating SySteImM VEISION .......cc.cervierveeiereienteeteeeeeaessresseesseessessesssesseessesnsesssens 267
10-16-264- VLINE — Draw @ Vertical lINe..........ccceeeierieriieiieieeienieeteeiestesee st e saeeaeseesseesseenseensesnnensnens 267
10-16-265- WAIT EVENT — EVENt WAItING. .....ccueitiiiiieieeieiieieieseee sttt eteae et see st eie et eneeeesessesseene e 268
10-16-266- WAIT KEY — K@Y WAItING ....c.vetiiiiieiieiieeieieieiesie sttt steae e te s seesse st eseeneensessensesnens 268
10-16-267- WAIT — COndition WaTtINZ ......cecveerueeeeeieriierieete e etiesteeteeteeetesieesieeseeeeesneesseeseeeneeeneeeneesneens 268
10-16-268- WATCHDOG — WatChdOg......cc.eeuieieiiieiet et 268
10-16-269- WHILE — While...Do...End While.........coooiiiiiiiiiieeeeee e 269
10-16-270- XOR — EXCIUSIVE OR OPETALOT .....c.vicvviviiiieiienrieiteeteeeteereeveeteesieesteeaeesneeaeesreesseesseessesenessnens 269
10-16-271- ZERO S — Zer0 €NCOUCT SALE .....eevierieeiieeiesiieiieieeteeteesteesseesseseeseeesseessesssesssessesssesssesssesseens 269
11- CANopen 270
TI-1= DEFIMILION ..ottt ettt et et e et e bt e be e b e e s e e abesaeeeaeesse e b e enbeenteeaeereenbe s 270
T1-T-1- TIEFOAUCTION 1.ttt ettt ettt sttt et b e sttt sbe et se et e b e 270
11-1-2- CANOPEN COMMUNICALION ....vveuvveutienreeiteritesetesteeseesteesesseesseesseensesssesseesseesseensessesssessessseensenssessaens 270
11-1-3- NetWork CONTIZUIALION.........cccuiieieiieriieieeie ettt ettt ettt e e te s e sseesseeseensesseesseenseensennnensaens 272
11-1-4- Type Of SENA MESSAZES ...eeuveeureeueeitieitierieeee e etee et e et e e etteste e beeteentesseesseesseeteeneesneesseeseenseeneennean 273
11-2- CANopen board for MCS32EX : SCAN.......cccooiiiieeeeeeeeee ettt 273
11-2-1- Presentation = SCAN DOAIA ........oviiiiiiiiii ettt et ettt e eneesneens 273
112222+ CRATACLEIISTICS ...veeuvientieiieeiieetiete ettt sttt ettt sttt b ettt e et esb e e s bt e bt e bt s atesatesbeenbeemteenteeneenbeans 273
11223 COMMECLIONS ...ttt ettt ettt e et et st e bt e et et e eaeene e s e ss e teeaeebeeseeneemee s e besbeeeeeneeneeseeneansensanseaneee 274
11-2-4- Test and diagnostic of the Can Open NEtWOTK ...........cociriiiiiiieieiee e 275
L 12225 DIACHIONATY ..vevvieeieiieieeie et ette et et eteetesetesteesaeesseesseesseeseasseesseessasssesssesseesseessesssesssesseessenssenssensenns 278
L1-3- INSEPUCHIONS [ISE ...ttt ettt ettt e et e et e beebeenseesaesseenseenseensensaeseenbes 281
11-3-1- List of the CANOPEN INStIUCLIONS ......eevieeeeiieriieiieieeteetiesteeteetesaeseesseesseessesseesseesseassesssesssesseens 281
A)  Read and Write the diCtiONATY........cccieriieiiieiiciiesiieeee ettt te e seeesseenneennas 281
B) Modification of 10cal VAriables...........ccieciiriiriieniieiieie et 281
C) Modification of remMote Variables .........cveicvieeiiiiiiecie ettt sae e s e e saae e 281
D) Instructions in MOAe PDO ........cooiiiiiiiiieieet ettt ettt et ebe e sbeeere e ebaeeneeens 281
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1- INTRODUCTION

1-1- Description of MCS32 EX

1-1-1- Generality

MCS32 EX is a numeric command specialised in motion control. Many choices of configuration
are possible :

& alone
% with a terminal operator like Dialog 80 or Dialog 640
& with a PC
Serial communication ports can connect MCS32EX to other peripheral systems :
% touch screen
%, printer
% PLC, etc...
With its modular design, the central unit accepts 10 modules. This advantage facilitates the
optimization of your application.
1-1-2- Performance
= Main Board:
% 32 bits Processor at 33 MHz
& 4Mbits of non-volatile RAM
% 8Mbits of Flash memory
L 2 serial communication ports - 1200 to 9600 b/s
% 1 to 8 axes
% 8 to 180 inputs/outputs
% real-time clock
% watch dog
= Servo module SRV 85:
Y DSP 40 MHz
L 2 high speed registration inputs(0,1us)
% incremental encoder 1,5MHz
& +/-10V analogue output (servo cycle time 330us)
% 24 Vdc sensor input

1-1-3- Modularity
MCS32 EX have many choice of modules to adapt of your application.
% Encoder, Servo - incremental or SSI
% Digital I/O - 8,16 or 24 channels
& Analogue I/O - 2 or 4 channels 12 bits
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% CANOpen communication board

1-2- Description of MCB EX software

1-2-1- Generality

MCB EX is a user program development with MCB (Motion Control Basic) running under
MICRODOFT WINDOWS environment.

MCB EX can manage up to 28 basic or PLC tasks and 20 000 user variables.
& System configuration with graphic tools

& Easy access to advanced instructions with tool box giving

& Fastest programming with the PLC tool box

% On-line Help and full-screen editor

% Debug mode to test your application with a PC

& Software oscilloscope captured and displayed up to six simultaneous parameters

1-3- Applications
& X, Y Tables - manipulators from 1 up to 8 axes
% Product registration
% Winding
& Electronic cam profiles
% Linear and circular interpolation
Y Flying shears, rotary knives
% Software gearbox

% Colour synchronisation
& Cam box
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2- INSTALLATION / STARTING

2-1- Environmental consideration

2-1-1- Environmental consideration

MCS must be installed vertically to have a natural convection cooling. MCS must be sheltered
from humidity, liquid projection and dust.

Technical features :

% Power supply :100 to 250Vac 30VA

& Watchdog : NO Contact liberate from potential - 48Vac maxi 2A maxi
% Service temperature : 0 to 45°C

& Storage temperature : -10 to 70°C

MCS delivers a power supply of 5Vdc 1.6A for encoders.

2-2- Safety

2-2-1- Safety

Y The security rules impose a manual restart after a default due to a power supply falling down,
a watchdog default or an emergency stop.

% MCS's watchdog must be connected in serial with the emergency stop loop

% The watchdog must be closed at the beginning of the program. When a fault is detected (
Internal fault, power fail, ...), the watchdog is automatically open.

& Following error parameter must be setup on each axis.

& The sensors that defines axes limits must be connected in serial in the emergency stop loop,
or to the corresponding contacts of the servodrive.

% It is recommended to use software thrusts on finite axes.
% Drive validations should be handled by the user program in MCS

% Linked the « Power Electrical cupboard OK » to a PLC input and treated it in a safety basic
task.

% On a following error detected, MCS sends all the axis to an open loop mode (Analogue
command equal to zero) and opens the watchdog. To realize a treatment, you need to use the
SECURITY instruction.

2-3- Connections

2-3-1- General explications
& Supply MCS’s power by isolated transformer with shield connected to ground.

% The encoder cables, analogue output cables, operator panel cable, must be shielded with
shield connected at each end.
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& MCS/PC cable must be shiclded with shield connected at each end. It will have to be
disconnected from the MCS when it is not used. All these cables, as well as the inputs/outputs

cables will

have to be separated and distant of the power modules.

% Inductive load must have an interference eliminator diode in DC and filter in AC. Diodes and

filters must be

2-3-2- Master unit

placed as close to the charge as possible.

150
HEIGHT @ 222
WIDTH 209
> DEPTH 116
POWER SUPPLY
100...250VAC (30VA) - L
2Am - SERAD A
S — ‘ E E WATCHDOG
@ N ~ @
G e o). == MCS 32 ¥ ¥ \lble 48VAC (2A max)
i . . 5 EM°DULESF , i SERIALS MODULES
R5232 RS485
SCD2R SRV15 SRV15 SRV15 SRV15 1 1
Quank | O | Ovok | Oten®| - OtvaR =
o ] o o o = 2] rxD j 2
S [3] ™D =lE]
» |4 =g
o o o o o g h [5] GND 2 5] GND
N - I I I = @ [g & [e
| | | | a 7 s
chHV/HV/HV/%HV/E r;/D; 8 g 8| A
2| @S| @||5—| @|| S| @) SfD n
mild Dlalls+| [Olells+| Olels+| [Tl s+| g 9
o o o o o E
T O e
SU}fs&:PStERfAELMﬁLE SUB D 9pts FEMALE PC  COM1
SOLDER SIDE VIEW SOLDER SIDE VIEW
O L . T e - . O
o ol lenn [} [ anp | (375
% N | |CTsPT o°
/% TXD | | |_|RTS PC =\.
‘3 RXD \ \ /TXD PC 3
P RXD PC ® .
Nligl RS232 PC ® ¢
o DISTANCE MAX.10M o
WATCHDOG is a NO contact - 48 VAC maxi - 2A maxi.
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2-3-3- Servo module : SRV85
Features
& Designed for 5 Volts encoders - line driver - maximal frequency : 1.5 Mhz.
% Encoder is powered by MCS 32 (1.6A Max for all encoders).
% 0,1 ps PNP type capture input : 12 mA/20..33 Vec

% Analogue output +/- 10V / 5SmA Max, 12 bits resolution — OV referenced to the frame with a
470KQ resistor and a 4,7nF capacitance.

% Led for Z encoder signal
% Led for Home capture input

Connections

SRV85
@CNCODER

)

SUB-D 9Pts MALE

SUB-D 9Pts FEMELLE

O
@®E2
HOME
@ CAPTURE REPERAGE SUB D 9P M
oV e (1@l 0v
E2 » (@I E? 1 A
| D @ Ov 2 i
FNTRES HOME/LCyﬁT%%% +24Vee {01 (1@l H/ i %
Vg S
CONSIGNE VAR || % % g 2 %
-0 ’ s
it 9 NC
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2-3-4- Servo module : SRV15

Features

& Designed for 5 Volts encoders - line driver - maximal frequency : 1.5 Mhz.
% Encoder is powered by MCS 32 (1.6A Max for all encoders).

% 0,1 ps PNP type capture input : 12 mA/20..33 Vce

% Analogue output +/- 10V / 5SmA Max, 12 bits resolution — OV referenced to the frame with a
470KQ resistor and a 4,7nF capacitance.

% Led for Z encoder signal
% Led for Home capture input

Connections
SRVi5
®ENCODER SUB-D 9Pts MALE
5 O :
i o
w @® ~
& e: .
rla @@ :
m
5 -
O
CONNECTION SUB D 9P M
RCAPTURE
CAPTURE | é
PNP TYPE g %
o< L Cl@ Ov ; b
+24VDC < \0;\“ D @ CA : g %
77777 - 7 +5V
ov <( \ ( \ D @ S ; i
+/- 10V <U D @ S+ g ov
ANALOG OUTPUT <3~~————— Y
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2-3-5- Servo module : SRV1524
Features
% Designed for 24 Volts encoders - line driver - maximal frequency : 1.5 Mhz.
% Encoder is powered by MCS 32 (1.6A Max for all encoders).
% 0,1 ps PNP type capture input : 12 mA/20..33 Vec

% Analogue output +/- 10V / 5SmA Max, 12 bits resolution — OV referenced to the frame with a
470KQ resistor and a 4,7nF capacitance.

% Led for Z encoder signal
% Led for Home capture input

Connections

SRV15-24

®ENCODER SUB-D 9Pts MALE

ENCODER

9Pts FEMELLE

SUB-D

ENCODER
EXTERNAL POWER W=
+24Vee >

o s
HOME/CAPTURE INPUT
type PNP +24Vce =

oV,
CONSIGNE VAR i

+/- 10V

(@)

<
=20 UV LI —

Z N

a

+24VCC

AT
N

OO0 0
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2-3-6- Servo module : SSI15
Features
& Designed for 11...30V SSI encoders - line driver.
% Clock frequency : 100 kHz...1MHz, gray code, no parity bit. External supply 11...30V.
% 0,1 ps PNP type capture input : 12 mA/20..33 Vce

% Analogue output +/- 10V / 5SmA Max, 12 bits resolution — OV referenced to the frame with a
470KQ resistor and a 4,7nF capacitance.

% Led for Home capture input

Connections
SSI 15
@ \CODER
SUB-D 9Pls FEMALE
=
—
=
=
3
=]}
(o2}
- ENCODER
&
j}
172}
SUB D 9P F
ENCODER
EXTERNAL POWER OV & L]|@|| Ov 1— | pata
+24Vee = L@\ +24V 2— | DATA
. 3— | TLocK
HOME/CAPTURE INpUT OV & L1|@||Ov 4— | CLOCK
type PNP +24Vce = 7~D @ H /IC 5
ov. - S— g +VDC EXT
CONSIGNE VAR % % St Zj '
/-0 o || ov
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2-3-7- Stepper module : STP85

The STP 85 stepper module allows to drive a stepper motor in open loop. It accepts all
positionning functions, gearboxes, electronic cams, interpolation...

Y 4 opto-isolated outputs CLOCK, DIRECTION, ENABLE and ILIMIT

Maximal frequency :

- 500 Khz for CLOCK and DIRECTION

- 500 hz for ENABLE and ILIMIT

Output type selected by on board jumpers :
- RS 422 5v line drivers

- Open collector, 100mA, not protected against short circuits, external power supply from 5 to

33 Vde

E= 422 tvpe selection

I [E0o
3T o
3 [oo
E [calo

- RS 422 is the default selection

Open collector type selection

1 ol
=7 ol ol
5 ol
E ol

Attention : You must verify that the selected type is compatible with the drive. An
incorrect choice may cause damages to the STP85.

% 2 PNP type 0,1us capture or home inputs : 12mA /20..33 Vdc

- Opto-isolated inputs

- Leds for state visualisation

- The ‘Ov’ of C1 and C2 inputs are not internaly connected.

9 points male SUBD pin assignement :

Pin

R N N N A W -

9

RS 422 Type
CLOCK +
DIRECTION +
ENABLE +
ILIMIT +
GND

CLOCK -
DIRECTION -
ENABLE -
ILIMIT -

Open collector type
CLOCK
DIRECTION
ENABLE

ILIMIT

GND

Use a shielded cable with the shield connected at each end.

R343
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2-3-8- Encoder module : SCD 85

Features

& Designed for 5 Volts encoders - line driver - maximal frequency : 6 Mhz.
% Encoder is powered by MCS 32Ex (1.6A Max for all encoders).

% 0,1 ps PNP type capture input : 12 mA/20..33 Vec

% Led for Z encoder signal

% Led for Home and capture inputs

Connections
SCD 85
# ENCoD.
&
@ CAFTL REPERAGE SUB D 9P M
UL [1|& |0
i 12l .
LI & W
ENTREE HCME /CAFTIRE
{spe FNP 4247 [ ]| 1 3‘ %
1| & z
gl 3 157
B oV
B NC

2-3-9- Encoder module : SCD22
Features
& 5 Volts incremental encoder - line driver - Maximal frequency : 1.5 Mhz.

% Encoder is powered by MCS 32 (1.6A Max for all encoders).
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% 0,1 us PNP type capture input : 12 mA/20..33 Vee
% Led for Z encoder signal
% Led for Home capture input

Connections
SUB-D 9Pts MALE
SCD 22
s
0 ENCODER N o] \
™ —s—
g O . o] <
e o] ENCODER
2 o T o o o o o
2 ™ 0
é O = 7
a C"—(\g—‘— 7777777777777777777777777777777
& =
jo}
n
SUB D 9P M
1 A
HOME SWITCH g %
o = [ 1@ Ov 4 B
REPERE ~ 5 7
TROREF (01 D @ H/J 6 Z
+24vnc<J alz s L
PNP TYPE 8 ov
@ 9 NC
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2-3-10- Encoder module : SCD2224

Features

& 24 Volts incremental encoder - line driver - Maximal frequency : 1.5 Mhz.
% Encoder is powered by MCS 32 (1.6A Max for all encoders).

% 0,1 ps PNP type capture input : 12 mA/20..33 Vec

% Led for Z encoder signal

% Led for Home capture input

Connections
SCD22-24
ENCODER
¢ SUB-D 9Pts MALE
o 1 [f——— T 7
2 2| [1*
2 Bt
= TIPS o
3 5 g —+—{ ENCODER
& 6 |1 | o
|l A
@ 9 | T+24vec ”e
(% ‘]i\L ,,,,,,,,,,,,,,,,,,,,,, \
7 SUB D 9P M
.CAPTURE
ENCODER ; A
2 NC
EXTERNAL POWER ' & []|@|| Ov 3 B
+24Vee > (1@ |H+24V 4 NC
5 Z
CAPTURE INPUT OF L1|@||Ov 6 NC
type PNP +24Vce O D @ CA P ; 1(;15
L]l@ 9 +24V0C
L|@
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2-3-11- Encoder module : SSI122
Features
& Designed for 11...30V SSI encoders - line driver.
Y& Clock frequency : 100 kHz...1MHz, gray code, no parity bit.
% 0,1 ps PNP type capture input : 12 mA/20..33 Vec
% Led for Home capture input

Connections
SSI 22
@:-\CODER
SUB-D 9Pts FEMALE
€3] =
-
<
.
3
a9
D
T
M
)
w0
ENCODER SUB D 9P F
EXTERNAL Powgr 00 & % OZV .
+24Vee = o)
D;C _ L@ 0 1— | DATA
CAPTURE INPUT = [ 1|@||Ov 2— | DATA
R e 0)@||cAp | o
L@ 5
(1@ Ej +VDC EXT.
o o
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2-3-12- 8 digital inputs module : SIB8

Features

& Photo-coupled PNP type inputs.

% Input current : 12mA per input.

& Power supply voltage between 20 to 33 VDC

& Inputs read cycle depends on the value of the software filter parameter. (1 to 255ms)

Connections

INPUT STATE

I1

—
oo
o

A A AL

(O AN®) @) INEN ) DEIN

12

13

14

15

+24VDC

16

17

18

PNP
[o1]
EXTERNAL T
oV

ov

MR N RN R R
SSESSENENSENV N ENVENVERY

O 0~ O O~ N
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2-3-13- 16 digital inputs module : SIH16

Features

& Photo-coupled PNP type inputs

% Power supply voltage between 20 to 33 VDC

& MIHBS - 8 inputs interface module directly compatible

% Inputs current : 12mA per input.

% Inputs read cycle depends on the value of the software filter parameter. (1 to 255ms)

Connections

[ NN
= @ 0 N ©

]

[ 3 BN N N ]
[ N NN
= @ 0 < @

L]

CONNECTOR A HEI1O0

INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
ov

0 ov

—O@NO O WN -

N—=WkO N

CONNECTOR B HE10

INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
ov

0 ov

= OO R WN -

16
15
14
13
12
11
9

10

R343
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2-3-14- 24 digital inputs module : STH24

Features

& PNP type photo-coupled inputs

% Power supply voltage between 20 to 33 VDC
& MIHB24 - 24 inputs interface module directly compatible

% Inputs current : 12mA per input.

% Inputs read cycle depends on the value of the software filter parameter. (1 to 255ms)

Connections

SIH 24

]

]

L BN BN B BN BN BE 3N BY BN BE BN B 1N
~— 2 0000000000080}

]

]

CONNECTOR HE10

NeliesR N e NG I OVR VLl

ov

ov

INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
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2-3-15- 16 digital outputs module : SOH16

Features

L Static isolated outputs (unprotected)

% Open collector (NPN type)

& Power supply voltage between 20 to 33 VDC

& MRHB 8 - 8 relays interface module directly compatible
% Outputs refresh cycle : 1ms

Connections

SCPHLﬂﬁ CONNECTOR A HE10
LJ 1 ov
2 OUTPUT 6
3 OUTPUT 7
le o 4 +24VDC
cle o 5 OUTPUT 8
e ef 6 OUTPUT 5
‘e @ 7 OUTPUT 1
e o 8 OUTPUT 4
9 OUTPUT 2
(W 10 OUTPUT 3

CONNECTOR B HE10

]

ov

OUTPUT
OUTPUT
+24VDC
OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT

14
15

16
13
9

12
10
11

1
2
3
e ef 4
8. .7 5
6. 05 g
A. ’3
e e g
10
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2-3-16- 8 digital outputs module : SOBP8
Features
& PNP (PLC compatible) photo-coupled outputs.
% Outputs current : 350mA maxi per output.
& Total outputs current on 8 outputs : 800mA maxi.
& Thermal and short circuit protected
% Maximal peek point : 350mA
% Outputs refresh cycle : 1ms
Remarks :
U If a short circuit is detected, 24 V power supply must be shut down to restart module.
% Add clamping diodes on inductives loads
%, Capacitive loads prohibited

Connections

SOBP8
< IF FAULT
a
i: Z% OUTPUT STATE
7
4 D
< 0
5
U T
N ?
T2 |9
[ @
1
YO |4
210 @)
L Sig e
40| @||7
Th—oHE | 2|8
ov
EXTERNALOVI> +24VDC D @ O
24V [ @‘ZZW
1A
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2-3-17- 2 analogue outputs : SOA12

Features

& Photo-coupled outputs

% Output voltage +/-10V or 0...10V
% Resolution (1 LSB) 4.88 mV

& Maximal output current : SmA

% 12 bits digital to analogue converter
Y% Outputs refresh cycle : 9ms

Connections

SOA12

o

u

9

%
R ®| 2 @ B

ﬂ> ov
I > 02 +/- 10V

i = 0v
+H> 01 +/- 10V

ANALOG OUTPUT
MAX CURRENT = 5mA

\\H—?:: :;T—HM

O

CONNECTION SUB D 9P F.

OUTPUT 1 +/- 10V
OUTPUT 2 +/- 10V
NC

OUTPUT 1 0...10V
OUTPUT 2 0...10V
ov

ov

ov

ov

ORI WN -~
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2-3-

18- 4 analogue inputs module : SIA14
Features

% Photo-coupled inputs

% Input voltage +/-10 V

& Maximal input voltage : +/-20V

% Input impedance : 20KQ

% Resolution (1 LSB ) 4.88 mV

% 12 bits analogue to digital converter

% Inputs cycle read : 9 ms

Connections

CONNECTION SUB D 9P MALE

NC
INPUT 1
INPUT 2
INPUT 3
INPUT 4
Ov
ov
Ov
NC

OO O WN—

SIA 14

SUB D
9 PTS MALE

R343
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2-3-19- CANopen_board _module SCAN

For the configuration and the programmation of this board, see the chapter CANopen.

2-3-20- 8 inputs interface module : MIHBS

6 /.00
SHHH=— CHARACTERISTICS
8
T |eeeeeees 8 INPUTS WITH 1 COMMON
COMPATIBLE WITH PNP DETECTOR
NN INPUT STATE
AD DA T A DA T COMPATIBLE WITH MIH16 MODULE

JIRAREY -

11121314 15 16 I7 18

ov

v

2-3-21- 24 inputs interface module : MIHB24

= 80.00 =
T
S
CHARACTERISTICS
1234567891011
POCB00000008
8 13141516 17 18 19 20 2122 23 24 24 INPUTS WITH 1 COMMON
N Geoeeeveeese COMPATIBLE WITH PNP DETECTOR
h » INPUT STATE
COMPATIBLE WITH MIH24 MODULE
200PC00000Y,, —
000202000V
I

L o

I 4 g 120 122 112
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2-3-22- 8 relays interface module : MRHBS

TR_XREF

77.00

REPERE =
VALEUR [
TROXREF o=
oV +24v
REPERE
VaLELR —= EXT. POWER 24VDC 6VA
TR_XREF  —
135.0C
v
@ o>

@
‘1
c

CHARACTERISTICS
8 OUTPUTS RELAY 5A (no) WITH VARISTOR PROTECTION
2 PIN PER OUTPUT

OUTPUT STATE
INPUT POWER 20-30VDC 8VA
COMPATIBLE WITH MOHI18 MODULE

ONTACTS NO

IMPORTANT
CONNECT CLAMF DIODE QON INDUCTIVE LOAD (dc valtage)

CONNECT RC FILTER ON INDUCTUVE LOAD (ac voltage)

2-3-23- 8 static outputs interface module : MSHBS

7 7.00

CHARACTERISTICS

1
= 101.00 . 8 STATIC OUTPUTS 0.5A WITH PROTECTION

OUTPUT STATE

——
INPUT POWER 20-30VDC

m m m m m m m m f:r:::zf WITH MOH16 MODULE
M M Em Em M M M M CONNECT CLAMP DIODE ON INDUCTIVE LOAD
e 1 et it i

0000090 (656

EXT. POWER 24VDC
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COM485

2-3-24- RS485 interface module

ZESOW LSVI dHL NO
U 0GT

JIINOL

NI INTT dIsn

I

128¥W00

WOD Dd ¢8% NO

O O
° (fo™ (7.
9 | o ————— .9 | === .9 | A
-t [ [ T(—xaL .z [ =) q - % ¥ ™ —X¥1) €
o ® [ T T(+xdaL . 8 T T T(+xaL) v| = @ T T +XM1) V
el 1] L el ] ! . ) L o
s aN oo T T\ s (Y

agns FIVNEL 2 TVIdES ZESOW OL

ATV s3de d dns

agns FIVINEA 2 TVIdES IESOW OL

a1V side a dns

od ¢8% WOD

agans TIVWIL 2 TVINIS ZESOW 0L

ATV side d €ns
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2-4- Getting started

2-4-

1- Getting started

MCS 32 starting follows this approach :

% Define board placement in the setup screen.
% Setup each card.

% Send setup in MCS using "Send setup" menu.
% Define the global variables.

& Send global variables value in MCS.

& Write each task.

% Compile and transfer tasks in MCS.

& If the setup is modified it must be sent one more time.

2-5- Tuning method

2-5-

1- Tuning method
There are two parts in a servo-control axis :
1/a : Drive - motor - tachometer (for direct current type motor).
/b : Drive - motor - sensor (for Brushless motor)
2 : MCS - encoder (or position measuring rule).
The encoder gives the axis position to MCS.
The MCS supplies an analogue voltage to drive for control motor.
1) Axis adjustment - no looped system
The part drive-motor-tacho must be, first of all, adjusted.

If the motor axis is turning as soon as power is ON, reverse the tachometer's cables (for direct
current type motor).

Connect an adjustable voltage (-9v to +9v) to analogue drive's input and verify working order
(Nominal motor's velocity for +9v voltage).

2) Axis adjustment - looped system
Connect the encoder to the MCS.
Connect MCS's analogue voltage output to drive's analogue input.

Fix those parameters values : proportional gain (GPROP_P) = 1000; derived GAIN (GDEV_P)
= 0 ; integral gain (GINT P) = 0 ; encoder resolution ; encoder steps per revolution ; velocity ;
acceleration ; deceleration

If the motor axis is turning as soon as power is ON, several solutions are possible :

Adjust the parameter "Encoder direction invert" or the parameter "Voltage command direction
invert".

The system must be stable

Counting direction

R343
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Adjust the parameters values "Voltage command direction invert" and "Encoder direction
invert" to obtain a direction of correct counting.

P.LD.

Regulate the P.I.D parameters. In most systems, only a proportional gain value is needed.
Derived gain, integral gain and integral limit are equal to zero.

Increase gain value for a better accuracy, decrease it for a better stability.

If the axis card is used with sychronized functions, adjust the anticipation gain, velocity gain
and acceleration gain to obtain a null error.

Resolution and unit / encoder turn :

The resolution and the unit / encoder turn fits with the points number of the encoder used x 4
and by advance of the axis for an encoder revolution.If these parameters are erroneous, the
quotation mentioned on the display will not fit with the real quotation.

Maximal following error : indicate the maximal gap admitted between desired and real position
; overtaking this value involves a system failure. Increasing this value involves few failure
but may be dangerous for persons and machine because of system failure delay.

Minimum position error : This value defines the position window for which the system has
reached position

R343
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3- MCB EX SOFTWARE

3-1- Installation

3-1-1- System configuration
Minimal configuration :
PC 486 DX2 66
RAM 8 Mb
Hard disk (35 Mb available)
Microsofte Windowsm 95 or Microsofte Windows»NT 4.0 (service pack 3)
CD-ROM (2X)
SVGA colour display

E & EEEEE

Mouse or other peripheral pointing system

Required configuration :

PC Pentiume 75 or greater

RAM 16 Mb

Hard disk (35 Mb available)

Microsofte Windows™ 95 or Microsofte Windows~NT 4.0 (service pack 3)
CD-ROM (4X)

SVGA colour display

E & EEEEE

Mouse or other peripheral pointing system
This software run on Microsofte Windows NT=. But, it doesn’t run on Unix, Mac,
MS-DOS and Microsofts: Windows 3.11.

3-1-2- Installation procedure

The Motion Control Basic software is provided on floppy disk (if required) or in a CD-ROM
with the MCS system. The installation procedure is described below :

U Verify the required configuration before the software installation

Y Insert the floppy disk or the CD-ROM in the appropriate drive.

% In the menu , select G- Exéeuter..

Parcourr....

% In the « Execute » dialog box , select

% In the « Parcourir » dialog box, select the drive where the floppy disk or CD-ROM is.

% Select &8 Setup.exe then in the « Parcourir » dialog box.

Ok

& Select

= The installation software is running.

in the « Execute » dialog box.

% In the beginning of the installation, there are some dialog box to drive the installation :

- Destination folder
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- Installation type (Typical, compact or custom)

- Select the program manager

" Warning : only one level of folder can be created.

= The file installation starts and is indicated by the evolution of a progress bar.

= The installation finishes with the adding of MCB icon in the program manager.

3-1-3- Upgrade from previous versions

A program wrote with a previous version can work on a new version if a compilation is done.
MCB software only works with operating system provided in the OS directory of the installation
directory of the software. By default this directory is « C:\Program Files\Serad\Mcb EX ».

Operation system installation is :
& Connect MCS SERIALI communication port on COM1 or COM2 of the PC

% Run MCBEX’s application, go to OPEN PROJET in PROJECT then in OPTIONS ->
OPERATING SYSTEM, click on UPDATE. If you want to update by DOS, follow the next
instructions.

% On Windows 95 or greater, open a DOS windows

% With the DOS command, take place in the OS folder

% Execute the command : INSTALL < Serial port of PC>
For a serial plug on COM1 : INSTALL COM1

= Installation starts with old operating system erasure. The « Waiting for erasure » message
appears on PC screen and ’¢’ char is displayed on MCS’s STATUS.

= Then, programming is starting and ‘P’ displayed on MCS’s STATUS.

= When programming is done, MCS restarts with E23 on STATUS because there is no user
program.

& Compile tasks and transfer in the MCS.
3-2- Architecture

3-2-1- Folders
% Gfx: contains all the chart.
& Lib : contains all the file with DLL extensions for the running of the software
& Str : contains the language file
& OS : contains a copy of the MCS operating system
& Help : contains all the help file for the MCS32EX and MCBEX.

% Project : contains all the files and folders of the user’s project

3-2-2- Project contents

The « project » folder is a reserved folder for the user’s project. Each project is composed on a
« ProjectName.prj » file and a « ProjectName.rep » folder. This folder have the file below :

& a configuration file (ProjectName.cfg)

& a global variable definition file (ProjectName.var)
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% a global constant definition file(ProjectName.cst)
L a file per basic task (ProjectName.tsk)
Y an extra file per ladder task (ProjectName.lad)

% The result of compilation gives some binary file (ProjectName.bin and ProjectName.b00 to
ProjectName.b07). The sum of the task length (b0*) gives the length of the compiled task.

& Other files (.map, .uti) for the MCB internal management

3-3- Description

3-3-

1- Initial screen

MCB EX software is defined by a main window with a main menu, an icons bar and the
multiwindows. The property of multiwindows provides to users the possibilities to go to another
window without to changing it.

Asir | Encoder| Speed profls | Rieguation| Fiter | Home | Limitz  Debug |

Exscution | Teaminal
Debug
pa JZwos @ Homss
Wilaciy Cooninod wodtage -
I_ I_ I_ I_ ) Sensorl_s
] ﬂ ) Sensord 2 ) Move 2
s Fun Pasameters
HELP_Trl 0, ¢ I+ Irfde Start
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3-4- Menus and icons

3-4-1- Project menu

Project Card  Communication Debug Option:  Help

[ Hew project Chrl+M
= Open project... Chrl+0
E Save project Chrl+E
Save as...
Copy project
Cloze project Chrl+F
Search in tasks Ctrl+L
Sort variables
%‘?: Compile project Ctrl+F
Informations Chrl+

Frinter zetup
&b Print Chrl+

Gluit Ctrl+0

C:%Program Filez\SERADYMch EX\Frojectiwvalize. PR
New Project

Icon: [

Action: This command defines a new project. The last running project is closed and a
new configuration window appears.

4+ Motion Control B asic

J Project Tazks Communication CDebug Option: Help

D&

i Projet - [Sans titre]

foe g an ER Bl ) m|E |

AC POVER SERIAL

100,250V a2 5 E RAD o o rodules
E ?v ] W.I0G
8l r =—MCS32 - O [Siot [ Model Name
1 2 20 NOME
MODULES

-\Setupﬁﬁlobal cohstants 4 Global variables 4T asks [

| MNomalmode | | | s
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Open project

Icon:

Action:

Save project

Icon:

Action:

Save as...

Action:

Copy project

Action:

Close project

Action:

Search in tasks

']

=

This command opens the « Open Project » dialog box. The users can indicate
the path of the project, he wants to load. This command closes the last
running project on the validation of this dialog box.

This command saves the complete running project.

This command opens the “Save as” dialog box that allows user to change the
path and the name of the project. This command creates a file and a folder
with the name of the project and for the first the “prj” extension and the
second the “rep” extension.

This command has the same properties as Save as...
command doesn’t change the date of the project creation.

However, this

This command closes the running project.

Action: This command searches a text, a word or a part of a word in all the tasks of
the project. A dialog box appears and gives all the functions to succeed. A
double click on a result line of a search edits the basic task at the right line.

Oizourence to search Lntlerence between lower and upper case
Tede . (FEER 1 Neimeces o r=see f_v’ M bemrrlies
ZEOITIE_T 82) | [+iz_[<FOF Than due[<-0n =]
2S03TIETT 81 I [+iz 2200 Than A el -0f
2503TIE T 87) 0 tValdaick—huic £32)
ZEOATIE_T 80 I Ay sl 1= IF Then Auialr]aOr
Rezult of EZE03TIZ T33P fdedz =00 Thae Awli"-Of
the search 2503TIE T 93] Otvaldaichi] =i 3™
2503TIZ T 2] (1010 [K1=T00 O [0 =35 0 (b =361 Arrd (S 1aluziMOVEY, T-0asd |
Z503TIE T 2281 (P~ 01 O- [P-122) Or 54351 Or <k =251 And [5 Lalue B ONZ T1=J)Ar
ZLIALIE T ZIE] Wil PenPzs-1)A-d [YaPor |21 FasDsel o'a 0] 21 iz sfpFOF il
TEROVES T 731 IF Az s 10F Thon Gaba Eincu
TEMOVES T34 1 aie of¥=CF "bFon Goo Encur
lMIVEY T 9] IF Az a7 0F Then Gaba Encu
1ZM2VEY T 23] 1 Ssiz oY |=CK “Fon Gowo Encur
1] | [¥]
.
Task Line
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Sort variables

Action:

Compile project

Icon:

Action:

Informations

Action:

Printer setup

Action:

Impression

Icon:

Action:

Quit

Action:

Projects list

Action :

This command sort globals variables. At first, we find saves globales
variables in growing order of their address, then not saves globales variables
in type order (bit, octet, string ...). Inside the same type, a alphabetical order
is doing.

1]

(L0

This command compiles the project. A first phase verifies the syntax of each
task, the configuration of variables, etc.... When a task has a syntax error, the
basic task is edited and the error is highlighted with the position of the cursor.
It is possible to compile only one task : choose a task in the task’s list, right’s
click on your mouse and select VERIFY SYNTAX.

This command give detailed informations on project, on programme’memory
and memory of uses datas.

This command allows the user to define its print type (printer, paper, etc...).
The paper orientation can’t be changed.

=

This command print all of a custom project. The MCS configuration , all the
basic’s task and the ladder are printed.

This command quit the MCB EX software.

A click on a project of this list opens it.

R343

-46 - SERAD S.A.



MCS32 EX Documentation

3-4-2- Card menu

Project | Tasks Communication Debug  Option:  Help
% & dad
Madify

1': Delete

Cl, Show

The four commands of this submenus act on the main windows of the project. The action of
each one are different with the selected tab of the windows.

% An adding, suppression or modification of an elements needs the project to be compiled

again.

% A modification of a parameter value needs the configuration to be sent to the MCS.

% A modification on a global stored variable value needs the variables to be sent to the MCS.

Add

Icon:

Action :

Modify

Icon:

Action :

Delete

Icon:

Action :

Show

Icon:

Action :

-
+ 2

This command adds a board, a global constant, a global variable or a task
according to the tab selected.

This command modifies the parameters of a board, a global constant, a global
variable or a task according to the tab selected.

-

This command deletes a board, a global constant, a global variable or a task
according to the tab selected.

Q

This command shows the parameters of a board, a global constant, a global
variable or runs the ladder or basic editor according to the tab selected.
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3-4-3- Communication menu

Project Taszks | Communication Debug Options Help

Setup r
" anables k
Tazks 3
MCS Flazh k

» Run MCS Ctil+B
W Stop MCS Chl+H

Remaote contral

Setup
Project Tasks | Communication [ebug Dptiohe  Help
Setup Autodetect
" ariables b [ Send Crl+C
Tasks ¥ g Receive Ctrl+R
MCS Flazh 3
 RunMCS Ctil+B
M Stop MCS Ctrl+H
Remate contral
Autodetect
Action: With a new project, this command create automatically the configuration if
the PC and the MCS are connected.
Send
Icon: L
Action: The configuration sending initializes MCS with the parameters defined in the
configuration screens of each board. At the beginning, there is a test between
the configuration in the MCS and the configuration on the PC. If an error is
detected, the transfer is stopped and a message appears with the card where
the contents is incorrect. This command is necessary after an adding, deleting
or modification of a board...
Receive
Icon: >
Action: This command updates the parameters in the screens configuration of boards.
The transfer begins with the test between the configuration in MCS and the
configuration on the PC. If an error is detected, the transfer is stopped and a
message appears with the card where the contents is incorrect. If you want to
stored this configuration in the project, you need to execute the « Save as...
» command.
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Variables
Project Taszks | Communication Debug Options  Help

Setup k I
" ariablez Chil+G
Tasks ¥ E Receive  Chilsl
MCS Flazh »

* RunMCS Chil+B

M Stop MCS Chrl+H
Remate contral

Send

Icon: "B

Action: the sending of stored variables initializes the value assigned to this variable in
MCS. So, you needn’t to initialize them in a program.

Receive

Icon:

Action: This command provides a copy of the stored variables in MCS in the PC. |
you want to store this values of variables in the project, you need to execute
the « Save as... » command.

Tasks
Project Tasks | Communication Debug Options Help

Setup 3
Yariables k
: Send  Chil+T
ML Flash P i Clear  ChE
 Bun MCS Chil+EB
B Stop MCS Ctil+H
Remate contral

Send

Icon:

Action: This command sends all the compiled tasks in the MCS. The execution of the
tasks is automatically launched after the transfer. The transfer begins with the
clearing of the memory. During this phase, the "c¢" symbol appears on the
MCS display status and a bar graph indicates the evolution of the transfer.

Clear

Icon: " 4

Action: This command clears all the tasks in MCS memory. After the execution of
this command, MCS indicates an error 23.
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MCS Flash

| Project Tasks | Communication Debug Options  Help

Setup »
Wariables »
Tazk= r

MC3S Flazh d 5il Copy datas in flash memore— Cil+y
Chl+B ‘vf Test dataz in flagh memary  Chl+Z
af’ Clear data i flash mernony

 BunMCS
M Stop MCS Ctrl+H

Remate cantral

Copy data in flash memory

Action:

This command creates a backup in flash memory of the setup parameters and
of the first 10000 stored variables in the non-volatile RAM memory. At each
MCS power-on, a checksum is made to test the validity of the data in non-
volatile RAM. If an error is detected, MCS transfer the flash memory backup
in the non-volatile RAM and launches tasks. If there is no backup, MCS
indicates an error 20.

Test data in flash memory

Action:

This command indicates if a backup memory is present in flash memory.

Clear data in flash memory

Action:

Run MCS

Icon:

Action:

Stop MCS

Icon:

Action:

Remote control

Action:

This command clear the data’s copy in the flash’s memory.

|

This command launches the execution of the tasks in MCS.

This command stops the execution of the tasks in MCS. WatchDog becomes
OFF. All the servo board are in an open loop state (analogue command=0).
The Security instruction has no effect on MCS.

With this command, you have access in mode Remote Control. You can drive
the MCS32EX at distance with a modem and a telephone line (see chapter
Remote Control).
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3-4-4- Debug menu

Project Tasks Communication | Debug Options  Help

v [Debug mode

Setup 3
Tasks »
T ermitial
ﬁ Scope
Debug mode
Action: This command allows the working of debug mode. On activate, all the
command of this sub-menus are valid.
Setup
Action : This sub-menu displays the SB32EX debug window or the debug window of

the slot selected. According to the board in the slot, the dialog box is different

% A dialog box with the state of the status display, the state of the watchdog and the time and
date in MCS appears. All of these parameters can be modified. If one of this parameters is
driven by an executed task, the manual modification of its state may be transitory.

]|
~Clock ~Display——

Date [— |5 = |1E|E|E|j Read

Time |'|5 =E |5 = Zl‘m — Wiite

—watch dog

o
—— Dpen | Cloze | Hudifyl

% The debug windows of the digital inputs or outputs boards (SIBS, SIH16, SIH 24, SOBPS,
SOH16) shows with leds the state of each input or output of a board. A click on a led modifies
the state of the input or output.

& The debug windows of the analogue inputs or outputs boards (SIA14, SOA12) shows the
level of voltage on each input or output of a board. Each level of voltage can be modified by
user.

% The debug windows of the encoder boards (SCD22, SCD2224) shows the position, the state
of the Z signal and the state of the sensor in order to simplify the control of wiring. The position
can be cleared.

& The debug windows of the SSI encoder boards (SSI22) shows the position, the state of the
sensor in order to simplify the control of wiring.

% The debug windows of the SRV15 or SRV1524 servo board allows to test the axis position
loop. It is better to begin to check the motor/drivebehaviour by applying command voltage
between +10V and —10V (The axis must be in open loop mode). Then, we can passed in a close
loop mode to adjust the loop parameters. MCS32 takes modifications made on the different
pages of setup into account when the Debug page is selected. If a parameter is wrong, the
screen with this parameter is displayed and the parameter is selected. When we use the debug
mode, the parameters, displayed with a green background, are saved in the MCS. When a
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parameter is modified, it is automatically sent to MCS. To save the modification, you should
save the project before you quit.

Clear position(set to zem) Current follovring enor

Enroder zero
HiC inpat (Heomme/C aptre)

Curret position

Servo aziz - X

Sz | Erc:-:la'l Spasd pi |i9| Fiag.la
Meluay
F liek
Umpior 4
Percert of default
speed P cimele s Hump=
Fotkon Wi v fupdid oo Degekratior ] Hf Home state
L) =] T
Desited position ——I-D I-ID =l IED =l IEEI 3 Hinne] Home
Muwre Lrrwn canlinl W altmge——
Sy [l - il S1at |—+ Hpen i 3 Veltaze value
L
overment type
Real® B - nirie  [Sloo | -J |-z —p=ni | Fzrze ! Apply voltage
Start movement Open leop
Iovemmerd stap Close ]
Posibive mfinite movemernt bogs state
Negative irfinite movenent

% The debug windows of the SRV85 servo board allows to test the axis position loop. It is
better to begin to check the motor/drive behaviour by applying command voltage between +10V
and —10V (The axis must be in open loop mode). Then, we can passed in a close loop mode to
adjust the loop parameters. MCS32 takes modifications made on the different pages of setup
into account when the Debug page is selected. If a parameter is wrong, the screen with this
parameter is displayed and the parameter is selected. When we use the debug mode, the
parameters, displayed with a green background, are saved in the MCS. When a parameter is
modified, it is automatically sent to MCS. To save the modification, you should save the project
before you quit.
Clear posiioh  Mpyept Chrrent S peed

(Set to zero) following Current command voltage
iti error neoder zero , 1 and ©2 ingmt

iz | invkgd ielay

Jolic | Focudion | File | Hanz | Jmigef Uil

Pchug = =
R = Fer- — Horne state
Pz tice ;;Hn Sepociy Zoningl o3 =t _“I i
— MRS -
Juvue” T e [0lovw | [olown | [uwin = " Luxis in
- | Scnptr_z —Hheres ernert
Stal]-;pjsiun for ~Maameters Start a
eyele mode or — + TRt A e rae nt
position to reach F1Pzstion |0 Accolzralizn % |5ﬂ - i M :
X 1 topa
End position for - » I” absolbs St movernent
eyl mods ———Hel'zsbon (O Lecekiain 'o.lm = F Fuldio I | Negative infinite
Cpde=12 1
Delaybetween two Celan 1l Wl n '_J:_Z Inave Tent
movements incyele - A‘-. | Positive infinite
mode ~limvn conteol ~¥nllagr Toorvernet
? Lpch M-1m | M | Il'l _:I [-rre
J
. / Cloge loo & wiltage
bxis state 4% o Wl
penloop oltaze value
Tilore me nt type
Percent of defanlt speed

R343 -52- SERAD S.A.



MCS32 EX Documentation

% The debug windows of the SSI15 servo board allows to test the axis position loop. It is better
to begin to check the motor/drive behaviour by applying command voltage between +10V and —
10V (The axis must be in open loop mode). Then, we can passed in a close loop mode to adjust
the loop parameters. MCS32 takes modifications made on the different pages of setup into
account when the Debug page is selected. If a parameter is wrong, the screen with this
parameter is displayed and the parameter is selected. When we use the debug mode, the
parameters, displayed with a green background, are saved in the MCS. When a parameter is
modified, it is automatically sent to MCS. To save the modification, you should save the project
before you quit. The debug window of the SSI15 board is the same like SRV15 or SRV1524
board without the state of the Z signal.

Tasks

ST =10
FROG -I =

[ BE] 12:9600,5,N,1" As #1 |]
el at 5w S Suspend /'
task

Flace /'

breakpoint

al~=11g.num#
hl#=11&. num#
cl3=l1g&.num#
dlg=11g.numd
el!=11g.numf
a2~=longl . numi
hi#=longl.num#
cZi=longl.num#
I dzZ £=longl. numff

X ®+ H o¢

22 !'=longl . numg

ai~=zavedl.nwn#

b3#=gavedl. num#

ci3s=savedl. nuw

A3 e=savedl . num#

ed ! =savedl.nun#

la&.nunH=hit~

longs . numi#=hit~

savedZ . num#=hit~

ENL FPROG

Breakpoint
line

® VA ol

AP Murn ‘ |No Ereakpoint 7

Action : In this sub-menu, there are all the tasks defined in the tasks tab. The

validation of one of the tasks launches the basic editor in a debug mode. The
basic code can’t be modified. This mode allows the user to show the evolution
of code trace if it was validate.

StepByStep

Open "Serimli:9600,6,N, 1" Ls #1

/’////, )
al~=11&. num# Run :ﬁ
bifi=11&. num# / e
cls=11&. num Fun in step
dlg=11lg.num# by step mode 7
el!=11&. num#
az~=longl . numng
big=longl.num#
c2%=longl. nung

di £=longl. num#

ez | =longl. numf

ai~=zavedl . num#

b3#=savedl. num#
ci3z=savedl . o
dig=savedl. num#
23 | =savedl. numd
lZg.num#=hit~
long2 . num#=hit-
savedZ . num#=hit~

ENL PROG

ol

|
(P Murn | |No Breakpoint
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Action

Breakpoint

Action :

Terminal

Icon:

Action:

RECT 'm0 | Clawrduin
-

This command allow to run the programm in step by step mode and control
the good functionning of each basic in the task.

b TST 1 ] B3
FROG ==
Open "SerialZ:9600,8,M, 1" ks #1 Suspand — Il
Call _MenuMcs task -
al~=11&.numd [l
bl#=11&.numi =
ci%=11g. numd Place  ——wrd]
dig=11¢. numf breakpoint x
el!=11&.numé /
az~=longl . numf Delste
b2#=1ongl|. o breakpoint
cZ%=longl.numf
dZ &=longl. mand
ez !'=longl. num#
ai~=savedl. num#
h3#=savedl. nun
ciy=savedl. numf
d3 g=gavedl. num#
3 ! =zavedl. num#
12 &. nuwf=hic~
longZ .num§=hit~
savedz . numf=hit~

END PROG Breakpoint

line

LT / _f‘J_vJ

1210 [Num | 1! [Bireakpoint : 10 P

This command allow to choose a ligne in the task where you want that the
programm stop for control some parameters..

This command launches the hyper terminal viewer. This tool allows to ask the
state of MCS or to read and write the local and global variables, parameters,
inputs and outputs.

Aetivate the properties wind oar

& chate

A ctivate

erubon Zope

e =2 " Ly -
the ohserrations some

Tenminal s creen

Tahe [Eld [Tizve
HT.T m 0
MENN Bl
CORTE m 0
ol 0G_m 0
TN B

(N

I{

P

14+

Cot="m 0
ET R ]
MIMF_Tm 0
SEGLAG m 0
wisk_ @ N
MIVES_ @m0

w |l

Observabors zome

Add ordelete variables or parammeters inthe ohserrations zone
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The terminal window has a main window and two other optional windows : the « observations
» window and the « status » window.

= The main window allows the reading and the writing in real-time of all the variables and
parameters of MCS. To access to these information, there are some functions :

& Print <Variable or Parameter Name> : display the value of a variable or a parameter.
U <Variable or Parameter Name>=<Value> : assign a value to a variable or a parameter
% STATUS : State of the tasks

& RUN <Task name> : execute a task

U HALT <Task name> : stop a task

% SUSPEND <TaskName> : suspend the execution of a task

& CONTINUE <TaskName> : continue the execution of a task

% CLS : Clear the dialog zone

U RESTART : restart MCS

& EXIT : close the terminal

For an easy way to edit the name of variables or parameters, the terminal has a window of MCS
properties. In this window, we can find all the parameters of each board, global variables and
local variables of each task. The parameter or variable name appears on the terminal window on
a double click on one of this variable or parameter.

= The « observations » window show the state of variables in a continuous mode. The
maximum of variables or parameters to show is limited to 100. Two commands allow user to
add or delete a variable. The adding command launches the execution of the MCS properties
window. The variable or parameter must be choose among board, global variables or task. You
can save or load this 40 variables as a file.

= The « status » window shows the state of the MCS and the state of the task in a continuous
mode. MCS can be remotely driven with a click on the play or stop icon displayed. A click
change the icon displayed. The tasks can be remotely driven too separately. The state of each
task may be : « Stop », « Start », « Suspend » or « Continue ». The modification of the
state is obtained with a click on the state icon of the task. The « trace » row indicates the
executed line of a task. Before, the code trace must be validate, the project compiled again and
the task sent. You can also have a notion of the system’s resources used for each task.

Scope
Icon: i
Action: This command launches the scope. This tool is able to capture all the

information of axis board or input/output board. This tool is able to store six
different variable.

The scope is configured in three part : the visualization screen, the acquisition
configuration zone and the channels configuration zone.
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un o |

INPUTE

(OIS
Lar'
1 ~bémad Nees 1T

I B Liees A Suhz ans

b -
S = Car [ ]
= wh
Cool
FIH ’7 giat | Fores [ 2] Faia: [0 2w @i b G e
Starting seope Sara riod Charnel or tirne
Total murvber of point base select
Channel or titne hase

% In the acquisition configuration zone, user can define the number of samples during an
acquisition cycle. User can start and print an acquisition.

% The channels configuration zone have 6 channels tabs and a time-base tab. For channels

tabs, user can define the type of the board, the board, and the acquisition parameter. For
example with an axis board, the following error can be chosen.

Cl

r L
Channel scale to view siznals
-
L~ a0l
Information source (axis, ingntsfoutpts..)
& ALcune | e
£ fm —

 E-tder s Sories T03

€ E-téncs ! Soilics na

Board select
Canl ']" Diata fo observ (Ex: position, velocity...)
al. ]-" il
Al i’

Tueal AChR TN LW SO (EW T

% The visualization screen displ
window is in full screen. This wi
also define reference position on
horizontal line. The position of

ays the six channels. A double-click on this zone and the
ndow gives the position in X and Y of the cursor. We can
X and Y. A click on dX or dY shows a moved vertical or
the new click defines the reference position. The value

indicates in dX or dY is the difference between the cursor position and the reference position.
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3-4-5- Options menu

Project Tasks Communication  Debug | Options  Help

MCE 2
Project
O perating system

v v

MCB
Language

Project Tasks Communication [Debug |thiu:uns Help

Project 3 Editor F + Englizh
Operating system  k I

This sub-menu allows the selection of language.

Editor

Project Tasks Communication  Debug | Options  Help

BEEE oo |

Pk O Edior [T

Operating system  k I

This sub-menu allows to customize the colour of the font and the background of text, key-
words... in the editor of basic task.

+ Colors [ ]

Type of L exte norma [t Color

text Ehaine; de caractéres - - - - modification
Cormmertaires . - IT—— T:Text

. . I_ I_ F:background

RESI]]tgl—ABCDEFGHI abhcdefghi --I I

To modify a colour, first you should select a type of text. Then, you choose one colour and you
click on it with the left click to change the font colour or the right click to change the
background colour. A screen shows the result of the modification.

Project
PC Com
Project Tasks Communication Debug | Options Help
MCE v
Froject PC Com 3 v LCOM 1
Operating system  # FPanel 3 COM 2
Compiler k COM 3
kdultitazking COR 4
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This sub-menu allows the selection of the communication port of the PC which is in link with
MCS.

Panel

Project Tazks Communication Debug | Options  Help

MCE v

Project PC Com r |

Operating system ¥ Dialog 20
Cornpiler r Dialog 160
Fultitasking v Dialog 540

This sub-menu is only used when MCS manage a SERAD terminal panel. So, you can change
the type of terminal panel. In the basic task editor, the panel dialog box will be update with this
choice.

Compiler

J Project Card  Communication  Debug | Options  Help

MCE v

Praject PC Com »

Operating system  k Fanel k
Compiler » With trace code
Multitazking Wwiith debug code

Force uzing brackets
With trace code
Action: This command adds some information to the compiler to obtain the trace code in task.

This command is interesting to test systems but the compiled file are biggest and the
execution of task is ran slowly. When it is activate or disable, you need to compile the
tasks again.

With debug code

Action: This command adds some information to the compiler to use the step by step and
breakpoint functions in the debug mode.

Force using brackets

Action : This command strengthens the test of brackets during the compilation.
Multitasking
Action : This command allows the modifications of multitasking parameters. A dialog box

appears and allows the modification of the ageing time task and the normal slice time.

Operating system

Action : This command update or clear the operating system. Attention, this procedure is
reserved to experienced user.
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3-4-6- Help menu

Projet Tache: Communication Debug Options | Aide

A zziztant
Index

Heshensher
kilizenliades

A propos...

Wizard

Action: This command allows the displaying of icon information.

About ...

Action: This command launches a dialog box which indicates the software version,
etc...
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3-4-7- Configuration tab

£ proj.PRJ [_ [}
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100,250z S E RAD o a hdodules
W.00G
— M= 22 @
5 %
1 2

[m]un|
bl ]
e

inputzg

HODULES inputz16
Hz4 | somts | sopeze | smaz |sewis|swvss | sas inputsZ4
: @EMCODER|®ENCODER|SENCODER|SENCODER|®ENCODEE| DutputSB
£ o o o o +1
I - outputs16
E
d EncodersCD2
1 .
z I o o ) o a EncoderSSl2:
i I ®CAFTURE|®CAFTURE|®CAFTURE ::jc ®CAFTUEE| SE['\\:’DS HIII'III1 5
= ] [T [T@l [Tt Szt
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o Oj@fs |\ O h oo @fse Servo55015
24 af& |-
ol s

4 Setup £ Glaobal constants / Global variables 1 asks /

On the configuration window, there are two zones. The first zone is on the left with the front of
MCS. This zone allows the MCS configuration. We can configure the display machine, the
SERIAL1 and SERIAL2 and the A, B, C, D, E, F, G, H, 1, J slots. The second zone is on the
right with the name « Modules ». This zone sums up the configuration of the 10 slots (Name
and type of each modules). On each slots of the MCS (A, B, C, D, E, F, G, H, 1, J), we can add,
delete, modify or show a board. The add, modify and delete command needs to compile the
tasks again.

There are three different ways to obtain the add (a board) command

& In the Card menu and select before the insertion slot

% A double click on the free insertion slot

% A right click opens a menu with the « Add » command (select the slot to insert before).

The modify (a board) command allows the modification of boards features and can be obtained
in two different ways :

% In the Card menu and select before the modifying slot

& A right click opens a menu with the « Modify » command (select the board to modify
before).

The delete (a board) command allows the suppression of a board in a slot and can be obtained in
two different ways :

% In the Card menu and select before the deleted board

% A right click opens a menu with the « Delete » command (select the board to delete
before).

The show (a board) command allows the configuration of the board parameters. This command
can be obtained in three different ways :

% In the Card menu and select before the board to configure
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% A double click on the board to configure

& A right click opens a menu with the « Show » command (select the board to configure
before).

Configuration of SERIAL1 and SERIAL?2

To configure a serial communication port, you must make a double click on the serial to
configure. A dialog box with the information of configuration appears. The serial
communication port 1 is generally dedicated to a PC. To have a correct communication, these
information must be the same between a terminal or a PC and MCS.

Configuration of 8 digital inputs board : SIB8

Swmbolic nares of the nputs o
used intasks Logical fivrert Liogical state Electrical state

d digitalz inputt - input:B

“fezignments ~Irabun
% il |
| nputs Name: Irw Sof 4‘7\1
1 |.c\1 i -asc ; = |
: w2 ol s Fiter -
: A3 — e [in :
L] I‘M | EEL] - ’
= | e _ aw
= I_M; = Sasc -
¢ | _ aw
: |M] o aw !
Filter period 1 to 255ms

Configuration of 16 digital inputs board : SIH16

To configure the bloc1 tab and bloc2 tab, you must refer to the configuration of SIB8 board.
symbole nawes of'the mmpats bloes nsed 1m the prograns

I diggtels inpasts - mpole S

B 1 = Fri: I
H Bl I
Lyl I ? Hob
~ Bhoc: 2
N |n||

Filter period fom ] 4o 255 ms
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Configuration of 24 digital inputs board : SIH24

To configure the blocl tab, bloc2 tab and bloc3 tab, you should refer to the configuration of
SIB8 board. To configure the card tab, you should refer to the configuration of SIH16 board

Configuration of 8 digital outputs board : SOBP8

Sxanbole natre of the ;s
wedin the tasks Lozical ivnert Lozical state Electrical state
1 dpitals outputs - outpulsll
~Aszignments ~Dehug :
E [rn:
Ouiputs  Hamaz In i Al
B ID'I 1| Fd 1) '_? Felp
2 o2 = e
3 D3 r Feka L
1 o4 = Fd= )
N s = Fde
T r Fae )
7 |mr [l Fd= )
0 |na _ Fd= 3

Configuration of 16 digital outputs board : SOH16

To configure the blocl1 tab and bloc2 tab, you must refer to the configuration of SOBPS8 board.
Symbolic nawe of the oxtpatbloclks used in the tasks

16 digitals oulpute - outpule1s

~ Bloc 1 E, l'n:nm-:xl
Ha u- m
? Fdp

Configuration of 4 analogue inputs board: SIA14
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Sxrobobc natee of the 1rgars used m the prograre

4 analog: mput: - dr

LA il —Meh
Limmenlz rhug & Fark

?Idpl

i
3

el L

v

oltage walve b each gt

Configuration of 2 analogue outputs board : SOA12

The configuration of analogue outputs is the same as SIA14 board.

Configuration of encoder board : SCD22

Axis tab configuration :

The choice of units defines the expressed units of this encoder in all the programs. If you choose
« mm », all the numeric value will be expressed in millimetres. The program zero parameter is
the distance between the program zero found in home capture and the zero program used in

programs.

Umitused in prograns
Difference betareen mechanical mro and sofberare memo

Encader - Encoderi CO22Z - EncoddeS CD 22

E-.M-F._l | I'l'-'l‘h'l 1nhu-

—Mursllnenns ? el

Uit : Irrln -

TR |F I

Encoder tab configuration :
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Hummber of pulses of the encoder
Ex : Screwball step S with
ehcoder at the end of sorewr @ pat 5 Doctivrate moduhie on axic

Emcudes - Erncwlen 500 EF - Emcuder 50022

il
| asoubzi: |=nzozer = & ﬂl
DO tohE F Hel |
[ [ By B
)
| rilz e eevende rownlid e -
L . ecalit o
Mupbulu
[ L -foder diecho irer: Mk rddn —uis
el I'”:ll]ﬂ
. . Waler dia modulo
Uit per Tewo hition TR O
Trerert ercoder dire ction

The explanation of the debug tab is in the Debug menu.

Configuration of SSI encoder board : SSI22
For the Axis tab, you should refer to the encoder SCD22 board.

Encoder tab configuration :

Mhamb er of bats in 25T prodocal Fesohiton : mmber
Humber of points of encoder ponts

Encoder  Encoder5SlZd
far DEwndor O]

—551 Intailaca

Son b oo by 11
e o pi Ly I ? - |
EE N TR T |'|3

T I _r
T P u Scake

LI S

Srequec |312 ;IJ FHz fon

331 Frequency mits rouwber pex
anccd ex tour

The explanation of the debug tab is in the Debug menu.

Configuration of servo board : SRV15, SRV1524

The configuration dialog box of these cards have 7 tabs. To configure Axis and Encoder, you
should refer to the SCD22 configuration tab.

Configuration of speed profile tab :
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Aeceleration type (rape=zcidal or sine) Defanlt Velocity

Serya oHi: ServaRRYIE

I%:qu,ld,-_u”l e | Sinly | u] Ll.!.||

At EITRTITIN.

Sime acele s on  dacslzration

£ it

— Jfzul bl I'I i) Iy ? ikl

ezuk dacslrztion . [1000 nmE

Zofzuk acoclzrztor D00 s

L:i.‘l:Ea.‘t’ phase proportion Definlt accelemtion
Linear phase= Vahie/[Vahie+2) ]
Ex : Vahie=2 - 50% of livear (24 Defmlt decelertion

Configuration of regulation tab :
e loc I attic Ip atdon

Do leration antic p at ion

Lerwa ARl - BervablVi S

] e | s |

? Hep

]|
—FID
Frepamional : |70 Dotecd [ =l |
In:zzral : ID—' |
Melaly : ln__ L-rirdre-fin- - F'_

I~ hvet

—rindnnl

M e foloang =mar: |10 Tk “asilizr i -dzee I“ 1 I

Inwrert corrnatd woltagze Paosition windowr
Mlaximnal f ollowring error

Configuration of home tab :
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Schemate represemtation of
salected home process

Home type

Dnstarce betareen zero axas and stop posibon

Serva aniz  Sorvp3RVIS
Ea | E-nale I Spaed .|l.l|il:'| Fboulation E_|:|T':r:-||_l il I E'II:'_I.|=I

Tae |0: immediate ] ﬂl

— Pa=rinn A e
Herre szasd '4¢|
i + re e
Stop I+----------'--- -—---—-# Sl
a
shit [+
Hame alocity 11 ey Shic: (1 I

—F L:zcad now nput I

Home s ensor commected on the| Inpat name which is used for the home
inpat HIC of the servoboard | sensor (8, 16 or 24 inpats boad)

Home speed

Configuration of limits tab :

Thwusts actvaton
LervoSFY 1S

Ly I E'I.'U_I:'Il Sp=ed |.|J'|I:-| =I:-;.||=|.I.I'|| Hun= Lr_lt‘-CI :Il:ilu:ll

Suljware limily

IT E-abe

Wi i

II:I M Il] | o

Mlini position) Blazmpnm posibon)
The explanation of the debug tab is in the Debug menu.

Configuration of servo board : SRV85

To configure Axis and Encoder, you should refer to the SCD22 configuration tab. To configure
the home tab, speed profile tab and limits tab, you should refer to the SRV15 configuration tab.

Configuration of regulation tab :
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Lenved gam
Integral zamn BArceleration anficipation
Proportional gain Velocity anticipation
AC ZCrY0
4-5 | Czdewr | Pochil 2 |fesss |-‘=J|'h'“! Fira | =ia Jficia | B.téze | Cobq|
P Arlaapalivn
= oport o-hal |?ﬂU N 3 o |ﬂ M
rhegrak - Il] Wilmsne Ill_ ? fida
e [0 Mode Vnople ————————
FZhaach
. -1 I ’7 'ri:l:-‘E-::'-: - .
Tiversion negne Al
CDIISigI'I.E — I rws=rzon
a.nall:ugique — Conmila
Clfse:: 1] E-ea d i
n'.I‘iJ.I o pouIE A ‘l‘"'— mm
Lo, |” | erdies de poali-n 0.1 i
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Lodjust analogue cornrnand Ilaximal following emror
Ldjnst torgue gain
Configuration of filter tab :
Breaking factor
Bandwidth

Filter activation
Serva adiv - ServaSRVER
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The explanation of the debug tab is in the Debug menu.

Configuration of SSI servo board : SSI15

To configure the axis tab, regulation tab, speed profile tab and limits tab, you should refer to the

SRV15 or SRVSS5 configuration tabs. To configure the Encoder tab, you should refer to the
SCD22 encoder tab.

The explanation of the debug tab is in the Debug menu.
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3-4-8- Configuration of STP stepper board : STP85
From the setup menu of the MCB EX software, a STP 85 stepper module can be added.

Then a double-click on it allow to view its parameters.

Different part appears :

o Axis :

- Unit ( mm, point, degrees, revolution...)

- Program zero

Stepper axis - stp

| Speed pru:ufilel Harme I Lirnits I Debugl

Step number ;

T

T2 T2
}.I_

T T
Clock LUt

[T EM&AELE irvvert

[ ILIMIT irveet

Unit per matar revalution ;

|4["] pas IEEI] degrees.-"rev.

[ Motor direction inswvert

? Help
—Modulo
v Modulo axis
Walue : 360 degrees

—Advanced parameters

[~ CLOCK invert

THigh [T1]: |1E 144 s

TSetups
THald [T2):

|1E 144 s

Number of steps, half of steps, quarter of steps or micro steps of the motor

Examples :

For a 200 steps motor, driven by quarter of steps, enter 800

For a 1000 steps motor, driven by steps, enter 1000

- Units per revolution

Example :

Motor directly connected on Smm ballscrew, enter 5

- Signals invert :
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- Motor direction invert ( see STPINV_P parameter)
- ENABLE signal invert (see ENBINV P parameter)
- ILIMIT signal invert (see ILMINV_P parameter)

Each signal can be use in positive or negative logic in order to be adapted to all kind of drives.

B3 422 Diriver

COMMAND 8 v~
LoGIc Chatgnat
FS 422 7 open collector selection jumgper
Chatpat

Open collector

Typical output diagram :

*

Signal invert not selected : S point standby level = 0

Signal invert selected : S point standby level = 1
Example :

ENABLE inverted.

ILIMIT non inverted.

[limit(Stepper)=0Off
Enable(Stepper)=On
Delay 500
Enable(Stepper)=0Off
[imit(Stepper)=On

- Modulo axis :
- Modulo activation

- Modulo value

- Advanced parameters :

¢S Ilimit point =0
*S_Enable point =0

*S Enable point =1
*S_Ilimit point = 1

In most applications, let the default values.

The Thigh and Tsetup/hold times can only be modified after reading the drive characteristics.

R343

-70 -

SERAD S.A.



MCS32 EX Documentation

- CLOCK signal invert ( see CLKINV_P parameter )
- Thigh of CLOCK signal ( see THIGH_P parameter)
- Tsetup/hold of DIRECTION signal ( see THOLD P parameter )

o Speed profile :

- Default velocity

- Default acceleration
- Default deceleration

- Acceleration type : trapezoidal or sine

e Home :

- Types : immediat, on sensor in positive direction / negative direction, quick on sensor in
positive direction / negative direction

- Home velocity
- Shift

- Home input selection

o Software limits :
- Activation
- Minimal limit value

- Maximal limit value

e Debug :

- Visualisation of the position, velocity, sensorl_s, sensor2_s, home s, move s
- Button for position clearing

- Infinite, absolute, relative, P1 / P2 position cycle, home mouvements

- Velocity, acceleration, deceleration modification

- Enable and Ilimit command: On / Off

- Enable / disable axis
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3-4-9- Global constants tab

£+ Projet : [Sans titre]

\ Setup iy Global constants #Global variables ATasks /

In the « Global Constants » tab, all the constants with their features (name, type and value) are
summarized. In this tab, we can add, modify or delete a global constants. The add, delete and
modify commands need the compilation of the tasks again and the sending tasks.

The « Add » command create a new global constant to the project. A dialog box appears to
configure the parameters of this new constant.

Lonalant [ ] I

HName : IH Corstant name
S e | o | -

Valow: | [270104d Comtant wahis

W MK I x I‘;lrn:l-!l ? Help |

The « Add » (a constant) command can be obtained in two different ways :
% In the Constants menu
% A right click open a menu with the « Add » command

The « Modify » or « Show » command allows the modification of the global constant
parameters, except its type. This command can be obtained in three different ways :

& In the Constants menu (select the constant to modify before)
% A double click on the constant to modify

& A right click opens a menu with the « Modify » or « Show » command (select the
constant to modify before).

The « Delete » command allows to suppress a global constant to the project. This command
can be obtained in two different ways :

& In the Constants menu (select the constant to suppress before)

% A right click opens a menu with the « Modify » or « Show » command (select the
constant to modify before)
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3-4-10- Global variables tab

% Projet : [Sans titre]

Mame Type Mumber Adress Yalue
Welocity Bit[z) 1
NBE o Butels] 1 1007 1]

E kot e eall s
CamT ablel Cam table a7 400
Mezzagel Stringlz] 20

4 Setup 4 Global constants i Global vaniables 4 T asks /

In the « Global variables » tab, all the variables with their features (name, type, number,
address and value) are summarized. The number parameter defines the number of elements in
this array. The address parameter must be fixed if the variable is a stored variable (address 1 to
20000). In this tab, we can add, modify, delete or show a variable. The « Add », « Modify »
or « Delete » command need the compilation of the tasks again and the sending tasks. In the
case of a stored variable, you should send the variables too.

The « Add » command defines a new global variable in the project.

Yariable |

MHame : ILength —— 1 Variahle name
% M |Realls) ~——={——Variahle type
Mumber - |1 _ | Numbher of elements

=] for a variahle

Adress : |1I]I1 ¥ Save =1 for an array

Address for stored variahle
W OK X Cancel ? Help {from 1 to 20 000)

This command can be obtained in two different ways : :
% In the Variables menu
% A right click opens a menu with the « Add » command

The « modify » command allows the modification of the global variables parameters, except
its type. This command can be obtained in two different ways :

& In the Variables menu (select the variable to modify before)

& A right click opens a menu with the « Modify » command (select the variable to modify
before)

The « Delete » command suppresses a variable of the project. This command can be obtained
in two different ways :

U In the Variables menu (select the variable to delete before)

% A right click opens a menu with the « Delete » command (select the variable to delete
before)

The « Show » command allows the vizualisation of a variable state. This command shows all
the value of an array. It can be obtained in three different ways :

R343

-73 - SERAD S.A.



MCS32 EX Documentation

& In the Variables menu (select the variable to show before)

% A double-click on the variable to show

% A right click opens a menu with the « Show » command (select the variable to show before)

When you want to show a camtable variable, the cam editor is launched. In this editor, we can
define the profile of a cam.

3-4-11- Tasks tab

i valise.PRJ ==

HName Date Startup Pnonté Comments

INIT T 01712798 l0:42:4:2  Auto Normal Initialization axes,sor
HELF_T 13/10/958 158:17:24 Mammal Normal

HNAVIG_ T =20/10/9% 14:04:12 Manual Hormal

DIALOG T 20710795 14:04:12 Manual Hormal

POLICE T 14710795 07:24:34 Manual Hormal

AF ORIG 13710795 17:48:02 Manual Hormal

AF CY¥CLE 13710798 16:30:10 Manual Hormal

ARERE T 1410798 05:25:06 Manual Normal

CAME 09/12/958 14:29:16 Mammal Normal

CYCLE_T 14/10/98 08:28:06 Manual Hormal

ENTSO0RT 13710798 17:41:02 Manual Hormal

LEDS_ T  13/10/98 17:41:02 Manual Hormal

ORIG_T  258/10s95 19:56:10 Manual Hormal

FTNC_T 14/10/958 058:31:34 Mammal Normal

AF 3YNC 14710795 05:10:34 Manual Hormal

4 Setup 4 Global constants 4 Global variables 4 Tasks f

In the « Tasks » tab, all the tasks with their features (name, date of creation, type of startup and

comments) are summarized. In this tab, we can add, modify, delete or show a task. The « Add

», « Modify », « Delete » or « Show » command need the compilation of the tasks again and
a sending tasks to be done.

The « Add »command defines a new task in the project. A task have different features

priority (normal or high), type (basic or ladder), startup type (manual, automatic, event) and an

optional comments. The type of the task defines the editor type of the task.
I

Task

Mame : IPLE
Priorité : INulmal

_:I_

Type : I Basic
Start : IAutumatic

Info : IEestiun DCY

—— Task name

Level of priority

[ (Normal or High)
Task type

«" DK

X Cancel |

_:I_
T

? Help |

(Basic or Ladder)

manual or event)

T Comment

— &tart mode (Automatic,
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The « Add » (a task) command can be obtained in two different ways :

& In the Tasks menu

% A right click opens a menu with the « Add » command

The « modify » command allows the modification of the tasks parameters. The « Modify » (a
task) command can be obtained in two different ways :

& In the Tasks menu (select the task to modify before)
% A right click opens a menu with the « Modify » command (select the task to modify before)

The « Show » command launches the editor of task according to the type choose (basic or
ladder). This command can be obtained in three different ways :

% In the Tasks menu (select the task to show before)
& A double-click on the task to show
& A right click opens a menu with the « Show » command (select the task to show before)

The « Delete » command suppress a task in the project. This command can be obtained in two
different ways :

U In the Tasks menu (select the task to delete before)
& A right click opens a menu with the « Delete » command (select the task to delete before)

Attention : A ladder task is automatically traduct in basic. It’s advise to not write a long or
complex ladder task, in order to avoid time cycle detoriorations and basic traduction limit.
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3-5- Editors

3-5-

1- Basic task editor

The basic editor has a zone to edit the program, a toolbox to help the user and another optional
zone with all the parameters and variables of MCS. In this last zone, there are all the parameters
of each card of the project, all the constants and global variables.

MZE Confimumtion Editor zone Toolhoxes

[ El

E--'ﬂ S ola -
Con Cowmtoms e
1t aimhies Diizple, "0OF J
E'&i lavsy SEIGITé erredr poursalte =:
Soour 1Ty (um, JLT

n1- 1 trAases fes o=- lIFAcy
ZelIns (Eulee==1, 1, 5)
detInt (Entres=:&,.0, 5]
I sotlinr (Entroczzid- U, L)

4

0]

+
m

Aelln. (buloez=d,. U, 0]
—nic =zortizs

Botius (Bortiz-l.U)
St (Onrha =2 )
Selifu o (SBorLizcss, )
Bl Oy (BorLi==4.0)
CALW I ECITZesl) =0
CutwiScrtocoz) —U
Cutmwi S rrhoesT =0

 mEE| CeEy | Dk

Culwi 2oLl _e=s) -0 ﬂ
N *
133 o | [ [Maziic |

[ Eevboard mode
Cursor posihon

| m

e

The toolbox helps the user to use movement and other instructions. Tools are in subroup :
= Editor tools

% A tool to search a word or a group of word Q,' This search is made in the task in confusing
or dissociate the upper and lower case.

% The replace command 35 search and replace an occurence in a task.

& The import command allows to add some file of a form (DXF format — autocad file).
% The print command

& The next icon display a quick syntax of the check instruction of task editor.

% Copy (CTRLA+C), paste (CTRL+V) and cut (CTRL+X).

= Control of movement tools

& The command to edit trajectory (TRAJ) instruction &

% The command to edit gearbox (GEARBOX) instruction ;-.'ﬁ

& The command to edit cambox (CAM) instruction .

% The command to edit movements (MOVS) instruction K

= Communication tools

% The open communication port command [Z defines the parameter of the basic instruction
OPEN.
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& the terminal panel command = helps to defines the text on it. Th dialog box is defined with
the front of the terminal panel selected in the Option menu. To generate the code corresponding
with the text on the terminal panel display, you should choose the Write command. To show the
result of a part of code, you should select some text and the Read command. The clear
command clears the screen of the terminal panel.

% The edit command helps to define an numeric or alphanumeric edit on a terminal panel.
& The format command ' helps to define the code to format a variable.

% The display command B helps to define the parameter for the DISPLAY instruction.

3-5-2- Ladder task editor

Toabar lerm Toclbox Selected mng Ladder zrid

Ly Dirg DA

M @ YRR

N

4k |
Pk -

—_— &2 i i ) i i i ) A )
=L = ’ ’ ’

& @ | |—

1} i} +—

i e

| Curzor | | i

The ladder editor is composed with an editor zone of the ladder program (the grid), a toolbar of
chart that can be inserted and a toolbox. A ladder program have lot of rungs limited to 50 in a
task. Each rungs have an optional comment, an expression and 1 to 5 outputs.

& The tool bar can define the type of chart that can be put on the ladder grid. To select a chart,
you just have to click on the button with the wanted chart.

% The ladder grid allows to put different chart and so to define the program.
A selected case of the ladder grid is indicated with a black background.

To put a chart on the ladder grid, you just have to click with the left button of the mouse on the
ladder grid. The parallel link goes on the top and left corner to the bottom and left corner of the
case.

A double-click on a case of a ladder grid where there is a chart allows user to configure it :

= For coils and contacts, a MCS configuration screen appears on the toolbar. In this zone, there
are all the bits variables like inputs, outputs and system bits. We can also find 64 bits. By
default, there names are like :<bit>+ n)of bit. The name of this bits can be changed by a click or
with the menu which appears on a right click. There are three system bits : an init bit which is
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equal to one during the first cycle of the program and two blink bits. One have a semi period
equal to 500 ms and the second to 1s.

= For blocs, there is a specific dialog box. For timer, the name and the delay is configured. For
counter, the name, the type and the preset value is configured.

= For free blocs, a dialog box allows to edit the basic code. For free contact, the code will be a
condition and for free coil, it will be an action. An error in the code edited will be only detected
by the basic compiler.

The selected rungs is the rungs with the background of the comments in blue. To edit a
comments, you just have to make a double click on it.

% Commands
= A command to quit the ladder editor E

= A command to print =3

= Commands to add a rung ﬁ, to insert a rung before the selected one ¥ i and to delete the
selected rung <&

1K | . .
= Commands to cut 2, copy i and paste a chart B The cut or copied chart is the selected
one. The paste chart is inserted on the free selected case.

= Commands to cut 'db , COpY and paste a rung B The cut or copied rung is the selected
one. The paste rung is inserted before the selected one.

= The SUPPR key clears the chart on the selected case. To delete a parallel link, you need to
select this chart in the toolbar and to click in the case of the link.

= The «Go at rung» function allows to go to a particular rung.

3-5-3- Cam editor

This editor appears when you want to show a camtable variable in the « global variables » tab.
This editor allows to define the element number of a cam and their points. It is composed with
the camtable and the help developing tools.

Inili:n |H||:I|= Iﬁhm: H ? Halp |

veqn T u .
. L Pini

I 0
Irele 1m the table —"._I_P--___..-"m i QU HLI S
X‘-‘ﬂlu.ﬁ —"'-_; a u N zin
¥ val e —— m 5 f- —=+—— IMvhster axds natre
y i m 0 —sws——— Ivhster axis speed
L 4 1
Shiar
! o i [ ——=J—— Slave axis rare
] il Al |
n o . Asa in/F iml
n m n T s - Uorrgate tton
n i 1
1@ 110 - ‘ - Carntype
SRl £ [ hotccar |

The cam table is composed with the different points, which have an index between 1 to N, and
two extra points « begin » and « end ». Each point have a master distance and a slave
distance. On a right click, a menu with the add or suppress points command appears. This menu
only appears if the mouse cursor is on the « master » or « slave » column and if the box is not
selected.
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In the help developing tools, there are the « Master » and the « Slave » zone. In these zone,
we can define the boards which realize the movement. For the « Master », we must define an
extra parameter : velocity. This parameter is necessary to compute the coordinates of point in
the grapical drawing.

The graphical drawing of the came profile is obtained on a click in the « graphic » button. In
this window, there are three graphics with the master distance on Y axis. The three graphics are
: the slave distance, velocity and acceleration on the X axis. This curves show the necessary
features of motor if the master velocity specified in the previous window is a good choice. If the
camtable is modified, you must validate the « graphic » button again to show the new graphics.
When the graphic window is on the screen, you must click on the « OK » button before to quit
the cam editor.

bty

The « Input/Output » zone allows to define the cam type. With this choice and after a click on
the « compute » button, the begin and end points are computed. Thess computation allow to
obtain the begin and end features of a cam define in the cam chapter.

& Single shot validate : The begin and end slope will be equal to zero.

% Finite cam validate : The begin and end slope will be the same and the begin and end
position of the cam will be the same too.

% Finite cam unvalidate (infinite cam) : The begin and end slope will be the same

The computation define the chaining slope which depends on the type of the came. When the
camtable or the type of the came is modified, it is necessary to compute again.

Warning : If you want to realize a specific cam which is not in the cam type area, you don’t
have to compute.

The value in the master column must be coherent before to quit the editor.

R343

-79- SERAD S.A.



MCS32 EX Documentation

4- PROGRAMMING LANGUAGE

4-1- Introduction

4-1-1- Description

Motion Control Basic is a complete programming language and easy to use with its structured
programming constructions as found in most other modern programming languages. This
language is built around a multitask kernel and the basic language to ensure flexible and
powerful programming. The basic language also contains all the control movement functions
and PLC function.

The language manages the constants and variables like global, local or stored variables...

A project developed with MCB software can contain up to 28 tasks working in parallel. Each
task have a priority level and can be describe by the basic or ladder editor. An extra task treats
the fastest events.

4-1-2- Memory plan of MCS32 Ex

Flash memory (1 Mb)

64 Khytes area

data RAM backup

- 10 slots parameters

- first 10 000 non volatle vatables

443 Khytes area
28 user tasks

512 Kbytes area
reserved system

- hoot

- operating system

non-volatile ram memory (512 Kb)

128 Ebytes non volatileuser file

% Ehbytes area

non volatile users parameters
for the confipuration

of the 10 slots

120 Kbytes area

20 000 non-volatile glohal
users vatiahles

64 Khytes area
non volatile global or local
users wariables

192 Khytes area
System reserved
- Interrupt vectors
- Stack
- Heap
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4-2- Data

4-2-

1- Global constants

The global constants are defined with the global constant tab of the MCB software. The types
accepted are : bit, byte, integer, long integer, real, string char.

Constants are read only data defined in a project. They are stored in the flash memory with the
code of the task compiled. A global constant can be used by all the tasks.

4-2-2- Global variables

The global variables are defined with the global variable tab of the MCB software.

A global variable and a constant variable can’t have the same name in a project because the
compiler can’t do the distinction. The global variable types and the global constant types are the
same.

A global variable can be used by all the tasks and accessed at every time.

This variable is an array if at its creation, the field « number » is greater than one. The first
index of an array is 1. The index can be an immediate value, a byte variable or integer variable.

Example :

Position = PositionArrayl[5]

" Warning : A writing at the 0 index in an array is forbidden : this error can make trouble in the
operating cycle.

The variable can be a stored variables.

On a power cut, the variable value is preserved. There are 20 000 stored variables at address 1 to
20 000. Then, a stored variable must be assigned to an address.

'

Warning : The user must beware of the crossing of variables when he assigns them. For
example, an array with 50 elements is assigned at the address 100, the next variables must be
assigned at an address greater than 150.

The crossing of variables can be used in one case : to allows the address access with multiple
variables.

Example :
TableModbus : array of 50 integer assigned at address 100

DecompteurPiece : integer variable assigned at address 100
If TableModbus[1]=0 Then Goto EndProduction
If DecompteurPiece=0 Then Goto EndProduction

This two last program lines are the same but the last one is the most explicit.

Unlike the local variables, you need to define the global variable before you use it. An non-
stored variable will be used as a link between tasks. Whereas the stored variable are used to
preserve adjust parameters etc....

" Warning : The Camtable type have a particular stored mode. Each element is made up with
two real variables. The array have also two extra internal elements : the start point and the end
point. For example, if a camtable with 10 elements is defined at address 100, the camtable will
have ( 10 + 2 ) * 2 = 24 real variables at address 100 to 123 include.

address 100 : Start point of the master ~ address 101 : Start point of the slave

address 102 : point 1 - master address 103 : point 1- slave
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address 121 : point 10 - master address 122 : point 10 - slave
address 122 : exit point - master address 123 : exit point - slave

Defined types are :

BEit 140, OO ff on Wariahle non sauvegardée © 1 octet | Etat=On
TruefFalse Variabhle sauvegardée © 6 octets
Octet 043255 Variable non sauvegardée : 1 octet | Milieu=123
Variahle sauvegardée © 6 octets
Entier 0&A5535 Wariahle non sauvegardée @ 2 octets | NumBoucle=
Wariahle sauwegardée © f octets 1o0a
Entier long 0a Variable non sauvegardée | 4 octets | Vithlax—
+/- 2 1474853 647 | Vanahle sauvegardée : 6 octets 100 000
Eéel +- 29 =103 3 Wariahle non sauvegardée | 6 octets | Positionbaz=1
+- 1T = 1058 Wariahle sauwegardée © f octets 256.152
Chaine de caracttres JIEWEE Longueur chaine+ 1 Erreurl=¢ Butée
atteinte »
Elément tahle Came S@aNsilal Variahle non sauvegardée : 12 octets
= ¥ : Réel “ariahle sauvegardée ;12 octets

4-2-3- Local variables

These variables are accessible only in the task where they are declared(main program and sub-
programs). The accepted types are : bit, byte, integer, long integer, real, char string. Their
values are not preserved between each power on and are cleared to zero.

You often need to store values temporarily when performing calculations with Basic. You need
to preserve the values to compare them but without stocking them in a global variable.

The local variables don't need to be defined before being used. They have an identification
character at the end of the name to indicate the data type. The local variables of a task can't be
used by an other task. Two variables with the same name, used in two tasks, are two different
variables. In a task, the variable can be used in the main program and the subprograms.

The treatment of a local variable is fastest than the global variable. A local array can’t be

defined.

" Warning : Don’t use so much local string variables because each local string variable takes

256 bytes in memory !

Example :

a%=10 ‘' integer variable

If Position !>1000 Then Position !=0 ‘' real variable

Compteur&=Compteur&+1 N long integer variable
\

FormFeed$=Chr$ (10)+Chr$ (13) string char variable

The local variables can have the following types :
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Bit 140, OnfOff ou
TruefFalse
Octet 0azZss 1 octet # Donneed=128
Entier 0465535 2 octets %% Mh%e=2000

Entier long Da 4 octets & Vitessed=120 000
+i- 2 14T 485 647
Reéel +i-29x 103 3 fi octets . Posl=122 245
+i 1T = 10438
Chaine de caractéres NIRERER 258 octets $ IMesi="Erreur’

1 octet Capteur~=0n

4-2-4- Convert data types

To convert a data type to an other data type, use the functions below:

Bit Strd or
Formath
BEyte 1 8 Auto Auto Auto |3t or
Formath
Integer 1T te 167 "L or " H Auto Auto | Strl, Waf,
>< Mlkirf or
Formath
Long integer 1o " 327 LongTolnteger Auto | Strd, MkIE,
>< >< MERE or
Formath
Eeal EealToByte |EealTolnteger |EealTolLong Strf or
>< >< Formath

String >_< >_< a1, Ty Cwl, Cwlr WAL >_<

To extract a bit from a byte or integer, the function « .BitNum » can be used.
For a byte, BitNum is between 1 and 8, 1 is the least significant bit.

For an integer, BitNum is between 1 and 16, 1 is the least significant bit.
BitNum maybe a value or a byte variable.

To extract a byte from an integer, the function « .L » or « .H » can be used.

The « .L » function extract the least significant byte and « .H » the most significant byte.

Examples :

VarOctet=4

VarBit=VarOctet.3 ' VarBit=1
VarOctet=16

Index=5

VarBit=VarOctet.Index ' VarBit=1
VarBit=1

VarOctet=VarBit ' VarOctet=1
VarEntier=259

VarOctet=VarEntier.L ' VarOctet=3
VarOctet=VarEntier.H ' VarOctet=1

VarLong=261
VarReel=38.15
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VarOctet=RealToByte (VarReel) ' VarOctet=38
VarBit=1

VarEntier=VarBit ' VarEntier=1
VarOctet=128

VarEntier=VarOctet ' VarEntier=128
VarLong=45200

VarEntier=LongToInteger (VarLong) ' VarEntier=45200
VarReel=54200.65

VarEntier=RealToInteger (VarReel) ‘ VarEntier=54200
VarBit=1

VarLong=VarBit ' VarLong=1
VarOctet=128

VarLong=VarOctet ' VarLong=128
VarEntier=45200

VarLong=VarEntier ' VarLong=45200
VarReel=154200.65

VarLong=RealToLong (VarReel) ' VarLong=154200
VarOctet=128

VarReel=VarOctet ' VarReel=128
VarEntier=45200

VarReel=VarEntier ' VarReel=45200
VarEntier=154200

VarReel=VarEntier ' VarReel=154200
VarChaine= « -125.45 »

VarReel=Val (VarChaine) ' VarReel=-125 .45
VarReel=1510.55

VarChaine=Str$ (VarReel) ' VarChaine= « 1510.55 »

4-2-5- Numeric notations

Numeric values can be expressed in decimal, hexadecimal or binary.

Example :

VarOctet=254 ' decimal notation

VarOctet=0FEh ' hexadecimal notation

VarOctet=11111110b ' binary notation
4-3- Tasks

4-3-1- Multitask principles
The real time and multitask kernel can manage 32 tasks in parallel :
U 4 internal tasks reserved to the system
& 27 users tasks defines in pseudo-basic or ladder
Y 1 extra task for the management of events
The multitask launches the next task if :

& the executed time of the task is longer than the task ageing time. This time is defined in the
Options menu. All the task must be compiled after a modification.

& execute a lock instruction :
= Wait, Delay
= Mova, Movap, Movac, Movr, Stop, Traj, Home
= Beep, Edit
= ClearFlash, FlashToRam, RamToFlash
% execute a loop or jump instruction :

= Call
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= Goto, Case
= For...Next
= Repeat...Until
= While...End While
= End Prog
The Jump instruction make a jump without launching the next task.

In general, a short task will treat events faster than a big task.

4-3-2- Task priority

Each users task have a priority level : high priority, normal priority.

The multi-task kernel allocates two slices of execution : the high priority slice for the tasks with
high priority, a normal priority slice for the tasks with normal priority.

The slice chain during execution is :
| high priority slice | normal priority slice | high priority slice | normal priority slice | ...
% High priority slice :

All the tasks with a high priority are executed one after one in this slice. Each task executes its
instructions up to the ending condition (executes a locked task, ageing time reached ...).

Maximal execution time of a high priority slice = number of high priority task * ageing time

The ageing time is defined in the Options menus and is the same for the high and normal
priority task. All the task must be compiled after a modification.

% Normal priority slice:

All the tasks with a normal priority are executed one after one in this slice. Each task executes
its instructions up to the ending condition (executes a locked task, ageing time reached ...).

Normal slice execution time = Normal slice time
Maximal execution time of a normal priority slice = normal slice time + ageing time

The normal slice time is defined in the Options menus. All the task must be compiled after a
modification.

If the execution time of all the normal priority tasks are lower than the normal slice time, all the
tasks are executed one times and the high priority slice is executed.

In the opposite case, the system gives the hand at the high priority slice even if all the normal
priority tasks aren’t executed. These tasks will be executed in the next normal priority task.

Example :

Tl, T2 : high priority tasks

T3, T4, T5, T6 : normal priority tasks

Ageing time = 2 ms

Normal slice time = 6 ms

The execution cycle will be | T1,T2 | T3,T4,T5 | T1,T2 | T6,T3,T4 | T1,T2 |
T5,T6,T3 |

4-3-3- Management of task

Each task can have a starting mode defined at its creation :
% Automatic start : At each power on of MCS, the task is launched automatically.

& Manual start : The task is not launched automatically.
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A project must contain at least a task with automatic starting mode. You should have a task
which have the initialization part and the launching task part.

There are 5 types of instructions to manage the tasks :

% Run : launch a task which is stopped.

& Suspend : suspend (pause) a task in execution

& Continue :  continue the execution of a suspended task

% Halt : Stop an executed task

& Status : indicates the state of the task

Example

Menusl task Menus2 task

Prog Prog

Run Menus2 If Key = @ESC Then Halt Menus2
Wait Status (Menus2)=0  .....

e End Prog

End Prog

To synchronize the tasks each other, the Signal and Wait Event instructions or global variables
can be used.

Example :

ProcessEnable : global bit variable

Processl task Process2 task

Prog Prog

ProcessEnable=1 Wait ProcessEnable=1

Wait ProcessEnable=0 .....

End Prog L.

End Prog
" Warning : When you suspend or stop a task, these instructions don’t stop the movement
lauched by it.
Example :
Control task Process task
Prog Prog
If ProcessError=1 Then Mova (X=1000)
Halt Process Out (S1)=1
Stop (X) Mova (X=2000)
End 1£ ...
e End Prog
End Prog

4-3-4- Basic task structure

Each task is constituted with a main program defined with the key-word PROG and END
PROG and with subroutine defined with the key-word SUB .. END SUB. For example :
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A)

B)

Task1 Task2

SUB SubRout1 SUB SubRo
PROG - PROG -
END SUB END SUE
CALL SubRout! a—" CALL SubRout3 /
CALL SubRout? CALL SubRoutd
v SUB SubRout? A SUB SubRo
END PROG \ END PROG

END SUB END SUE

Main program

The main program of a task can call all its subroutine but it can’t call the subroutine of others
tasks. A task is a file. In the last example, the task 1 can call the subroutine 1 and 2 but it can’t
call the subroutine 3 and 4. A subroutine of a task can call a subroutine of the same task.

One and only one PROG ... END PROG structure must be used by a program and may appear at
any place in the program.

During the execution of the task, the execution of the key-word END PROG makes a branch on
the key-word PROG.

Subroutine

A subprogram must be declared by a procedure SUB...END SUB. This procedure may be
before or after the main program.

To call a subroutine, you should use the CALL function. The subroutine called must be in the
same task.

After a subprogram call, the execution continues automatically with the instruction that follows
the subprogram call. You can stop subprogram executions by using the EXIT SUB instruction.
For example :

SUB Calcul

Result%=0

IF b%=0 THEN EXIT SUB ' If b% is equal to zero , the division is impossible
Result%=a% DIV b% " Division

END SUB

A subroutine can be called anywhere in the program but it can’t call itself. If datas are used in
program and subroutine, you should use some specific variables. In fact, all the variable can be
modified by a subroutine, you can assign the specific variables of a subroutine before it was
called. For example :

Diviseur%=a%
Dividende%=b%

CALL Divise

IF Result!>10 THEN ...

SUB Divise

Resultat!=0

IF Diviseur$%= 0 THEN EXIT SUB
Resultat!= Dividende% / Diviseur%

END SUB
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O

D)

The branch to a subroutine launches the next task.

The instruction ICALL allow also to branch to a subroutine but whithout automatic tipping to
next task.

Branch to a label

The GOTO instruction makes a branch to a label. A label is a name with at the end « : ». If the
GOTO instruction is in a subroutine SUB...END SUB, the label must be in this subroutine.

A branch to a label with the GOTO instruction can be realized before or after the program. For
example :
GOTO Labell

Labell:

With the GOTO instruction, the multitask kernel launches the next task.

The JUMP instruction have the same features as GOTO but the multitask kernel stays in this
task.

Operators

The expressions are composed of operators and operands. In Basic, almost operators are binary,
this means that they use two operands. Operators that use only one operand are called unary
operands. Binary operators use common algebraic form, for example A + B. Unary operators
come always before their operand, for example NOT A. In complex expressions precedence
rules can suppress all ambiguity in operator order.

First (High) |Unary
=econd Multiplication
Third Addition
Fourth (Low) | Comparison

The three fundamental rules concerning operators priority are :

& An operand placed between two operators whose one has priority will be linked to the higher
priority operator.

% An operand placed between two operators whose priority are equal will be linked to the left
operator.

U Expressions between brackets are evaluated separately, so results are used as operand.
Operators with same priority are usually used from left to right.

You should used brackets to separate each expression in order to highlight the priority.
IF ((INP(E1)=1) AND (FlagRun=1)) OR (InitOk=0) Then ...

a) Arithmetical operators

'NOT' operator is an unary operator. + and - operators are used as unary and binary operators.
Other operators are only binary operators.

An unary operator has only one parameter. For example :
NOT <Expression>

A binary operator has two parameters. For example :
<Expression1> * <Expression2>

b) Binary operators
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Addition Bvte, Integer, Long integer or real | Operand type
Substraction Byte, Integer, Long integer or real | Operand type
Liultiplication Bvte, Integer, Long integer or real | Operand type
Duvision Evte, Integer, Long integer or real | Operand type
Integer division | Byte, Integer, Long integer or real | Operand type
Ilodulus Byte, Integer, Long integer or real | Operand type

¢) Unary operators

Satne sigh BEvte, Integer, Long integer or Operand type
real

Invett sign Byte, Intecer, Long integer or Operand type
real

d) Logical operators

Binatry negation

Brte, Integer

Operand type

Bihaty AND Bvte, Integer Operand type
Bimary OR Evte, Integer Cperand type
Ezclusive OFR Bvte, Integer Cperand type
Right shift Byte, Integer Operand type
Left shift Bvte, Integer Operand type

e) Bits operators

Binaty negation

Logical AND Bit Bit
Logical OR Bit Bit
Exclusive OF Bit Bit

f) String operators

Concatenation

g) Relationship operators
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Equal BEvte, Integer, Long mnteger, real string
Different Byte, Integer, Long integer, real string Bit
Lower Bwte, Integer, Long integer, real string Bit
Creater Evte, Integer, Long mteger, real string Bit
Lower or equal Bvte, Integer, Long integer, real string Bit
Greater or equal Byte, Integer, Long integer, real string Bit
E) Tests
a) Simple tests
Conditional instructions provide a simple way to choose which part of code will be executed in
accordance to a condition. There are two syntax. IF instruction syntax are :
IF <Expression> THEN
<Instructionl>
[ELSE
<Instruction2>
-
END IF
or
IF <Expression> THEN <Instructionl> [ELSE <Instruction2>]
<Expression> must be a bit type value. If <Expression> is true then <Instructionl> and
following instructions are executed. If <Expression> is false then <Instruction2> and following
instructions are executed. In the second syntax form, only one instruction is executed for each
condition, all instructions are in the same line and END IF statement is omitted.Nesting if
instructions are possible but an ELSE always refers to the nearest IF instruction. For example :
VEL% (X) =100 ' Set normal velocity
STTA (X=2000) ' Start absolute move to 2000 position
MOVE_ON :
IF POS _S(X) >1000 THEN VEL% (X)=50 ' Change velocity at middle distance
IF POS_S(X)>1500 THEN OUT (S1)=1 ELSE OUT (S2)=1
IF POS_S(X)>1700 THEN
FlagInfol=1
IF OUT(S2)=1 THEN OUT (S2)=NOT OUT(S2) ‘ Blink output
ELSE
FlagInfo2=1
OUT (S2)=0 ' Reset output
END IF
IF MOVE_S (X)=On THEN GOTO MOVE_ON
b) Multiple tests
Multiple tests are performed with CASE instruction.
CASE instruction syntax is described below :
CASE <Expression> [ GOTO | CALL ] <Subroutl. Identif. > [ { , <SubroutZ2.
Identif.> } ]
<Expression> type must be byte, integer or long integer. With this instruction, subroutines will
be called in accordance to <Expression> value. For <Expression>=1 the first subroutine is
called, for <Expression>=2 the second subroutine is called ... For example :
REPEAT
INPUT #1,Choice$% 'Read choice from serial peripheral device
ON Choice$% CALL FirstChoice, SecondChoice, ThirdChoice
UNTIL Choice%=0
GOTO FIN
SUB First Choice ' Called if the first choice is selected
END SUB
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SUB SecondChoice ' Called if the second choice is selected
END SUB
SUB ThirdChoice ' Called if the third choice is selected
END SUB
FIN

¢) Loops

If the loop number is already known when writing your program, it is recommended to use the
FOR loop structure, in other case WHILE or REPEAT structures can be used.

FOR instruction

FOR instruction allows the repeated execution of one or more instructions in accordance to a
control variable increment or decrement .

FOR instruction syntax is described below :
FOR <Counter>=<Start> TO <End> [STEP <Increment>]

<Instructions>
NEXT <Counter>
<Counter> must be a local byte, integer or long integer variable. <Start>, <End> and <Step> are
<counter> type compatible expressions. <Start>, <End> and <Step> expressions are computed
only one time before starting loop.

<Counter> is affected to <Start> value at the beginning. At each loop <Step> value is added to
<Counter> and if <Counter> is greater than <End> then loop is stopped.

For example

FOR a%=0 TO 15
OUT (I01)=1<<a%
NEXT a%

At each execution of NEXT instruction, the multitask kernel launches the next task.
WHILE instruction

WHILE instruction allows the repeated execution of one or more instructions in accordance to
an expression value.

WHILE instruction syntax is described below:
WHILE <Expression> DO
<Instructions>
END WHILE
In this instruction, if <Expression> is false before the WHILE structure beginning there is no
loop. While <Expression> is true <Instructions™> are executed.

For example :

VELS% (X) =100 ' Set normal velocity 100 $%

STTA (X=2000) ' Start absolute move to 2000 position
WHILE MOVE S (X) DO ' Loop while motor is in movement
r
I

o)

IF POS S(X) >1000 THEN VEL% (X)=50 Slow velocity at middle distance
END WHILE End of loop

At each execution of END WHILE instruction, the multitask kernel launches the next task.
REPEAT instruction

REPEAT instruction allows the repeated execution of one or more instructions in accordance to
an expression value.

REPEAT instruction syntax is described below :

REPEAT

<Instructions>

UNTIL <Expression>

In this instruction, if <Expression> is right before the REPEAT structure beginning, there is one
loop. <Instructions> are executed unit <Expression> is right.
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For example :

VEL% (X) =100 ' Fast velocity

STTA (X=2000) ' Start absolute move to 2000 position
REPEAT

IF POS_S(X) >1000 THEN VEL% (X)=50 ' Slow velocity at middle distance
UNTIL NOT MOV_S (X) ' Loop until motor stop

At each execution of UNTIL instruction, the multitask kernel launches the next task.

4-3-5- Ladder task structure
It’s a chart form which is composed with rungs. Each rungs can contain contacts, coils, counters
and timers.
Free contact or free coil can also be added to the ladder task.
At the compile phase, the ladder task is translated in a basic task. This basic task can be
displayed on a windows editor : file « LadderTaskName.tsk ».
4-3-6- Event task structure
Each extra task can manage about 16 events : 7 PLC inputs, 8 capture input and 1 timer.
Extensive events , tie to standard axis’s board, are also free (see chapter Enhanced Event
Function).
This task is defined once times in a project. When you want to create one, you must chose the
event start mode.
A) Events configuration
At each power on of MCS, no events are configured. This configuration is realized in a normal
basic task (initialization task) with the MODIFYEVENT instruction.
Syntax : MODIFYEVENT (<Mask>,<Delay>)
<Mask> : Integer expression to select the event
= Bits 0...6 : activation of n° 1 to n° 7 input of the first input board detected by
system ( search in A slot to J slot ). A positive edge will generate the event. The input
takes account of the invert and filter parameters entered during the card
configuration..
= Bit 7 : Time base
= Bits 8...15 : activate the C1 or C2 capture input associate with the Capturel
instruction of the 1 to 8 SRV 85 card detected by the ( search A slot to J slot ).
<Delay> : Delay of the time base between 10 ms and 30000 ms. If the time base is unused, the
value of delay will be not treated.
After the configuration, the event task is executed if at least one event is detected. The
maximum time between the detection of this event and the treatment of this event is the ageing
time task.
If you want to modify the events configuration, the MODIFYEVENT instruction must be
treated in a normal basic task or in the event task after the GETEVENT instruction.
B) Reading the events detected
The GETEVENT instruction is consumed and read the events detected.
Syntax : <Variable>=GETEVENT
<Variable> is an integer type with the same configuration of bits like the <Mask> parameter of
MODIFYEVENT instruction.
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Each bit assign to an event is set when the event is detected.

If an event appears during the execution of the event task, it is stored and treated as possible.

C) Clearing the events
The clearing of events is obtained with MODIFYEVENT(0,0) instruction.

D) Warnings

The RUN, HALT, SUSPEND, CONTINUE, STATUS instructions didn’t have any effects on

event task.

This task don’t give the hand to the other task. So, it must be a short task with no locked
instructions ( ex : WAIT, MOVA ...).

This task mustn’t have branch. The END PROG instruction must appear at the end of the task to
launch the event detection again.

If the MODIFYEVENT instruction is used in an event task, a new detected event can be

changed.
E) Example

Init Task
PROG

MODIFYEVENT (0183H,1000) ‘events E1, E2, 1s time base,
‘Capturel on axis board 1

END PROG

Tache EVENEM
PROG

Event$=GETEVENT
IF Event%.1=1 THEN

END IF

IF Event%.2=1 THEN

END IF

IF Event%.8=1 THEN

END IF

IF Event%.9=1 THEN

capturel (..
END IF
END PROG

‘événement E1

‘événement E2

‘événement base de temps

‘événement capture 1

‘relance la capture
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5- PROGRAMMATION OF MOTION CONTROL

5-1- Introduction

The MCS can manage from 1 up to 8 servo axis boards. Each board integrates a processor 32
MHz for the control, with an update time of 330 us, and a FPGA to treat the encoder signals up
to 2 MHz.

The motion commands are send to the axis boards from the main 32 bits processor, which
cracks the pseudo-basic tasks.

The MCB software owns many high-level functions for the motions control: Positioning,
gearbox, electronic cam, superposition, compensation, interpolation...

5-2- Motions buffer

The main processor of the MCS, which execute compiled tasks, exchange data with the axis
boards.

The movement instructions (MOVA, STTA, MOVS, GEARBOX, STOP ... ) are transmitted
through a software buffer. Each axis owns his buffer, divided in three parts:

Find an mstruction of movement in basic task
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When a task have to launch a motion, it sends it to the concerned axis buffer:

& If there is no motion instruction running and the buffer is empty, the instruction crosses the
parts 1, 2, 3 of the buffer, and is done immediately.

% If a motion instruction is already running, the new one is stored in the buffer.
& If the buffer is full, the task is waiting until a place is available.

The third part of the buffer has a specific storage zone of 10 parts for the instructions
GEARBOX, GEARBOXM, MOVS, MOVSM, MOVSC :

% GEARBOX or GEARBOXM are made of one part if there is no acceleration parameter.
Y GEARBOX or GEARBOXM are made of two parts if there is an acceleration parameter.

% MOVS or MOVSM or MOVSC are made of three parts according to the values of “slave
distance”, acceleration distance”, “deceleration distance”. For example:

MOVS(Y,X,Dmaster,100,0,0) ‘1 part
MOVS(Y,X,Dmaster,100,100,0) ‘1 part
MOVS(Y,X,Dmaster,100,0,100) ‘1 part
MOVS(Y,X,Dmaster,100,20,0) ‘2 parts
MOVS(Y,X,Dmaster,100,0,20) ‘2 parts
MOVS(Y,X,Dmaster,100,20,20) ‘3 parts

% The movement is stored in the 10 parts zone only when all the elementary parts can be stored
there.

% The movement number follows the movement (and the parts) until the complete execution of
the motion.

Some instructions permit to know the evolution of the elements inside the buffer:

& BUFMOV _S shows the number of waiting instructions in the buffer

& ORDER can affect a number to each instruction send to the buffer

% ORDER_S returns the number of movement is running

& MOVE _S equal zero if the buffer is empty and there is no movement running.

% Warning :

% The instructions STOP and SSTOP stop the running movement, and clear the axis buffer.

& If the axis is in open loop (AXIS(Axis)=Off), any motion instruction sawn in a task crosses
the buffer and is directly consumed by the axis board without doing the movement.

5-3- Controlled / non controlled mode

5-3-1- Leading in non-controlled mode

An axis leads in non-controlled mode (open loop):

% Each time you switch on the MCS

& Each time you use the instruction AXIS(Axis)=Off from any task

& Each time you use the instruction CONS from any task

% For any axis following error (except if the SECURITY instruction is affected)
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% With a forcing from the debug menus (close, open buttons...), from the communication menu
(stop tasks, restart tasks, send tasks.).

The instruction AXIS S(Axis) permit to read the state in which is the axis board.

If a movement instruction is send to an axis board set in open loop, the instruction will be
consumed, but no motion will be done.

For example:

Process Task
PROG

The MCS detected a following error on one axis
=> all the axis are leading in non-controlled mode
The movement is consumed by the axis board
but no done
Output Si1=1
The movement is consumed by the axis board
but no done

MOVA (X=1000)

OUT (s1)=1
MOVA (X=2000)

OUT (S1)=0 Output S1=0
Output 1 was set for a very few time because the
instruction Mova (X=2000) took very few times to the system
END PROG

5-3-2- Leading in controlled-mode
A servo axis can control and drive motions. For that, it must be in controlled mode.
An axis leads in controlled mode (closed loop):
& Each time you use the instruction AXIS (Axis)=On from any task
& With a forcing from the debug menus (close button)

The instruction AXIS S(Axis) permit to read the state in which is the axis board and
CONS_S(Axis) the output voltage.

For safety, it is necessary to affect a logical output of the MCS to control the “Enable / Disable”
of the drives managed by the controller.

This output will be linked to the input “Enable” of the drive. The management of this output
will be done in a non-stopping watching task, for example:

Task Fault

PROG

OUT (EnableDrive)=AXIS S (Axis) ‘'if axis 1in controlled-mode
e ‘' => OUT (EnableDrive)=1 else =0
END PROG

Attention :

& The activation of Axis instruction is done after 3ms. For a good servo control :

Axis (X)=0n
Wait Axis S (X)=0On

5-4- Setting an axis

5-4-1- Setting an axis
An axis must be set before using it.

The parameters access is from the MCB configuration screen after chosen the board, or from a
basic line looking like “NameParameter P” written in a task.
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The simplest setting method is to input different parameters of each board from the
configuration screen of the MCB, and to send them to the MCS with the communication menu
“send set-up”. If, later, you have to set a parameter in real-time on the MCS, we can lead to the
debug mode on the MCB and adjust it.

5-4-2- User Miscellaneous

Depending to the application, the mechanical (linear or rotation axis), we may affect to each
axis a more easy unit: mm, pulse (encoder pulse * 4), degrees, radian, inch, round, or whatever.

Indeed, this unit is only used on the MCB screen, to be easier to understand and practice. This is
the reason why you do not find it as the instruction “NameParameter P”.

For example, if the selected unit is “mm”, in the “speed profile” menu of the MCB, speed’s unit
is mm/s, and acceleration and deceleration mm/s2.

However, the MCS does not see any other unit than pulses or points.

5-4-3- Encoder

A)

B)

O

Each servo board owns an encoder input to deal with the position feedback. It can be
incremental (SRV15 and SRV85 boards), or absolute (SSI15 board).

Encoder type
% For an incremental encoder

Set in the field ‘resolution’ of the MCB (associated parameter ENCODER P) the points number
* 4 of the encoder.

% For a SSI encoder

Set in the field ‘number of points’ of the MCB the total number of points of the encoder (if
encoder 1 round 360 points, write 360; if encoder 360 points 10 tours, write 3600).

Set in the field ‘scale’ (associated parameter ENCODER P), the number of points for 1 round
encoder.

Set in the field ‘number of bits’ the total number of bits of the SSI protocol managed by the
encoder, and in ‘frequency’ its frequency.

Units per encoder revolution
% For an incremental encoder

Set in the field ‘units per encoder revolution’ of the MCB (associated parameter UNITREV_P),
the distance of the mechanical in user unit for 1 encoder revolution. For example, for a pulley
diameter 100mm and an encoder directly fitted on it, input the value 100*3.14 = 314,

% For a SSI encoder

Set in the field “scale / for’ (associated parameter UNITREV_P) the distance of the mechanical
in user unit for 1 encoder revolution.

All these values for parameters, position, motion,... expressed in user units are translated in
pulses inside the MCS, using the formula:

PulsesValueAxis = ( UnitValueAxis * ENCODER P(Axis) )/ UNITREV_ P(Axis)

Reversing the encoder direction (for incremental encoder only)

Tick the box ‘encoder direction invert’ of the MCB (associated parameter ENCINV_P) if you
want to invert the counting direction without changing the wires.
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D)

Modulo axis ( for incremental encoder only )

An infinite axis (without mechanical limits) must be declared in modulo axis, otherwise it could
cross the counting limits of the encoder pulses (+/- 224 pulses), and then make a MCS failure.

Tick the box ‘modulo axis’ of the MCB (associated parameter MODULQO_P) to declare the axis
in modulo mode, and set its value in the field ‘value’ (associated parameter MODVAL P).

For example, for a rotation axis expressed in degrees can be 360°.

5-4-4- Speed profile

A trajectory in positioning is made of the phases of acceleration, constant speed and
deceleration.

The fields available from the board configuration in the MCB can give default values to these
different phases. The values are taken in account every time you switch on the MCS. They are
also used in the debug mode, and with the instructions ACC%, DEC%, VEL%.

Set in the field ‘default speed’ (associated parameter VEL P), the default speed in units/s (range
from 5 10"-5 to 1.5 1076 pulses/s ).

Set in the fields ‘default acceleration’ (associated parameter ACC_P) and ‘default deceleration’
associated parameter DEC_P), the default acceleration and deceleration in units/s? (range from 5
107-5 to 1.5 1076 pulses/s? ).

If you wish to modify these parameters in a basic task, use the instructions ACC, DEC, VEL,
ACC%, DEC%, VEL%. The VEL_S permits to read the axis speed.

These values are always true, either with an axis in movement or stopped.
The acceleration / deceleration phases can be linear or sine (associated parameter SIN_P).

If sine is selected, a coefficient (associated parameter SINVAL P) can insert a linear portion in
the sine. For example:

5-4-5- Regulation

The control of an axis is adjustable from the corrector parameters. It can be programmed in
torque mode or in speed mode (only for SRV 85, default value: speed mode).
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General diagram
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Gains

B)

Adjustment of the controller on a infinite axis:

% Set the maximum following error to an important value (for example 2 or 3 rounds motor)

& Set the proportional gain (associated parameters GPRO_P) to a low value, and all the other

parameters to zero.

& Set a value in the torque mode gain (associated parameter GTORQUE_P) if you are using the

torque mode.
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O

D)

E)

% Launch an infinite movement

U Increase the gain ‘speed anticipation’ (associated parameter OUTVEL _P) until the following
error is nearly zero.

% Launch again some movements to increase the gain ‘acceleration anticipation’ (associated
parameter VELFF P) which plays a part in the transitory phases, until the following error is
nearly zero.

% Increase the proportional gain to have more rigidity and precision in control as long as the
system is stable (no oscillations seen)

U Increase the torque gain if you use the torque control mode, to have more rigidity and
precision.

Y If necessary, increase the derived gain (associated parameter GDER _P) to have more rigidity,
and the integral gain (associated parameter GINT P) to avoid static error.

% Set the maximal following error (associated parameter FEMAX P) to twice the maximal
value you have seen.

" Warning : If the control is not used in torque mode, the torque gain (GTORQUE P) must be
Zero.

Analogue consign

% Tick the box ‘invert voltage’ of the MCB (associated parameter CONSINV_P) if you wish to
invert the analogue consign without making wiring.

& Set in the field ‘shift’ (associated parameter OFFSET P) the shift value in Volt if the axis
drifts when it is in non-controlled mode (example: shift=0.04 V).

& Set in the field ‘limit’ (associated parameter CONSMAX P) the value of the maximum
analogue consign in volts. This can be useful in torque mode, to limit torque. But in general
cases, it is better to keep its default value (+10 V)

Maximum following error

As soon as an axis leads in controlled mode, it is always controlled, in stop or in motion

If the difference between the calculated theoretic position and the real one given by the encoder
feedback is bigger than the maximum following error, all the axis lead in non-controlled mode,
and the watchdog contact is getting open (except if you use the instruction SECURITY).

The adjustment of this value is very important: a too small value stops untimely the axis control,
a too big one interferes with security of electrical and mechanical devices.

Set in the field ‘maximum following error’ of the MCB (associated parameter FEMAX P) the
good value.

Position window

When we send an axis to a position, the MCS knows that the motion is over when the theoretic
profile is achieved, and the real position is equal to the final one +/- the position window. For
example, on a piercing machine for which you need an accuracy of +/- 0.1 mm, we take this
value for the position window parameter.

Set in the field ‘position window’ of the MCB (associated parameter POSMIN_P) the required
accuracy.
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5-4-6- Notch filter ( only SRV 85 board )

A frequency notch filter can be integrated in the control loop. It permits to attenuate or to
suppress a band of frequency on the axis analogue consign.

It is made with a central frequency, a bandwidth, and an attenuation gain.

Tick the box ‘Enable’ of the MCB (associated parameter FILTER P) if you wish to use the
filter.

Set in the field ‘central frequency’ (associated parameter FREQ P) the frequency in Hz.

Set in the field ‘bandwidth’ (associated parameter BANDWIDTH_P) the bandwidth for —3dB in
Hz

Set in the field ‘breaking factor’ (associated parameter GFILTER) the value of the attenuation,
between 0 and 0.7.

FREQ P

10 0 Frequency (Hz)
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|
|
|
|

|

|
|
\
1\ /
‘\/J_’ R P05
BANDVITH Pt ‘ I GPLTER M
i
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Example :

The analogue consign has a continuous component of 4V and an oscillation period of 30 Hz,
amplitude +/- 0.4V.

If FREQ_P=30 and GFILTER P=0.7 the amplitude of oscillation will be +/- 0.28V.
If FREQ_P=30 and GFILTER P=0.5 the amplitude of oscillation will be +/- 0.2V.
If FREQ P=30 and GFILTER P=0 there will be no oscillation any more.

5-4-7- Homing

A homing cycle is necessary on a servo board after each switch-on of the MCS if the board has
an incremental encoder input and it drives a finite axis.

This cycle is to reset the pulses encoder counter of the axis board when some conditions are
right.

The instruction HOME (Axis, number of type) launches the cycle. This instruction jams the task
for all the cycle long.

Warning : For a modulo axis, the instruction HOME put temporarily to 0 his parameter

MODULOQ_P. If you stop one task who is complying the instruction HOME, forecast to reforce
MODULO _P to 1.

The instruction HOME_S shows if the homing cycle has been made. It is forced to zero at the
beginning of the cycle, and set at the end.
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A)

B)

O

D)

The instructions ZERO_S and SENSOR _S return the logical states of the zero encoder signal
and of the home/capture input of the board.
Types

The board can admit about 10 types: direct zero, on a sensor linked to the servo board or to an
input board, on sensor and index encoder...

To zero directly the pulses counter, use HOME (Axis, 0) or CLEAR (Axis)

Speed

Set in the field ‘home velocity’ (associated parameter VOLHOM P) the required speed in
units/s. In the case of a fast homing, this will be done first with the default speed, then the
homing velocity.

Shift
Set in the field ‘shift’ (associated parameter DISHOME P) a value in units, if you wish that,
after making its homing, the axis goes away for a distance equal to this parameter.

Program zero

When the axis meet its homing position, it zeros its counter and stops with repositioning on
zero. This position is the zero machine. If you wish to work in another landmark, just set a value
in the field ‘program zero’ of the MCB. (associated parameter ZERO P). For example:

Zero program
q mechanical | parameter

ZeTD >| ZEro program ﬁ

== ¢
lSEN5+ SEMS-

Home sensor
zero program = mechanical zexo - zero program parameter

5-4-8- Software limits

On an axis with limited travel, it is possible to declare software limits maxi and mini. If the
system detects that the axis is out of the limits, it sets the flag LIM_S(Axis). This flag can then
be treated in a basic or ladder supervising task.

" Warning : The system modifies the state of LIM_S, LIMMIN S or LIMMAX S, but has no
action on the axis management.

Tick the box ‘enable’ of the MCB (associated parameter LIM_P) if you wish to use limits.
Fill in the field ‘mini’ (associated parameter LIMMIN P) with the value of the mini limit.
Fill in the field ‘maxi’ (associated parameter LIMMAX P) with the value of the maxi limit.

The mini value must be lower than the maxi value.

5-5- Declaration of an axis in virtual mode

5-5-

1- Declaration of an axis in virtual mode

From a basic task, it is possible to lead an axis board in virtual mode with the instruction
LOOP(Axis)=On. In this mode, the board will simulate the encoder pulses in an intern way, so
every command send will be made virtually.

" Warning : The analogue output will be even so managed.
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This mode is interesting during the program development phase: we can test the global
application without motors and drives connected.

It can also be used for some applications with synchronisation, which need a perfect stable
master. For example:

X and Y are 2 servo-axis, to link in a gearbox with a ratio ¥2: X is the master, Y the slave.
Problem: X generates small vibrations, which could be amplified by Y.
Solution: Add a servo-board working in virtual mode, and master for X and Y.

Task Processl

PROG

AXIS (X)=0n

AXIS (Y)=0n

LOOP (Master)=0n
(

AXIS (Master)=0n

GEARBOX (X,Master,1,1,0)
GEARBOX (Y,Master,1,2,0)
STTI (Master)=+

END PROG

5-6- Positionning

5-6-

A)

1- Absolute movements

Start a movement : STTA

To launch a movement to an absolute position and not wait till it is over to continue the task
execution, we must use STTA. This instruction is very useful if the speed or the position to
reach changes during the motion. With this function, absolute error is minimal.

This instruction is not jamming or the task (except if the motion buffer is full).
It uses the current values of acceleration, deceleration and speed. The syntax is:
STTA (<Axis1>=<Position1> [ {, <Axis2>=<Position2>}] )

For example :

VEL% (X) =100 normal speed
STTA (X=2000) Absolute start to position 2000
WAIT POS S (X) >200 Wait position 200

A\l
Al
A\l
OouUT (Al)=1 ' Set an output
\l
Al
Al

WAIT POS S(X) >700 Wait 700
OUT (Al)=0 Reset an output

WAIT NOT MOVE S (X) Wait end of motion

In this example, during the movement, we can change outputs because the execution is not
stopped.

If the instruction MERGE is activated and you send several STTA instructions in the axis board,
movements will be done one after the other without passing through a zero velocity.

If the axis is modulo, a motion to a position will be done in the positive direction if the required
position is positive, in the negative direction for a negative required position. For example:

Axis modulo 360°

Axis in initial position at 90°
STTA (X=-10) ‘Movement in the - direction for a distance de 80°

WAIT NOT MOVE S (X)
STTA (X=350) ‘Movement in the + direction for a distance de 340°
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B)

)

D)

E)

WAIT NOT MOVE S (X)
STTA (X=20) ‘Movement in the + direction for a distance de 30°
WAIT NOT MOVE S (X)

Movement : MOVA

The function MOV A sends one or several axis to an absolute position. It uses the current values
of acceleration, deceleration and velocity. The syntax is:

MOVA (<Axis1>=<Position1> [{, <Axis2>=<Position2>}] )

This function sends <Axis1> to the absolute position which value is <position1>. The program
waits for the end of the motion to continue. The absolute positioning error is minimal.

For example:

MOVA (X=100)
CALL Piercing
MOVA (X=0)

The instruction MOVA stop the rest of the task until the movement is not over (condition
MOVE_S(Axis)=0).
MOVA(X=100) is equivalent as STTA (X=100)
WAIT NOT MOVE_S(X)

To have a better relative precision we can ask for an absolute movement using the current
position: MOVA(X=POS_S(X)+100).
If the axis is modulo, a motion to a position will be done in the positive direction if the required
position is positive, in the negative direction for a negative required position. For example:

Axis modulo 360°

Axis in initial position at 90°

MOVA (X=-10) ‘Movement in the - direction for a distance de 80°
MOVA (X=350) ‘Movement in the + direction for a distance de 340°
MOVA (X=20) ‘Movement in the + direction for a distance de 30°

Movement triggered on a position : MOVAP

This instruction is equivalent to MOVA, and moreover it includes a condition of starting on a
position of another axis.

Movement triggered on a capture input : MOVAC (only on SRV 85)

This instruction is equivalent to MOVA, but it includes also a start condition given by a fast
registration input.

Trajectory : TRAJ
The function Trajectory is made to simplify the definition of complex movements.

To do a movement with a specific velocity, acceleration or deceleration, these parameters must
be set before launching the movement. With the function TRAJ, you can launch an absolute
movement on one or several axis.

Syntax of the TRAJ function:
TRAJ ( <Parameter>=<Value> {, <Parameter>=<Value>} )

Example :
TRAJ ( POS (X)=500, VEL(X)=2000, POS(Y)=POS_S(Y)+200, ACC(Y)=500)

This example is similar as:

VEL (X)=2000
STTA (X=500)
ACC(Y)=500
STTA (Y=POS_S(Y)+200)
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The TRAJ instruction don’t stops the execution of the.

If the instruction MERGE is activated and we send several TRAJ instructions in the axis board,
the movements will be done one after the other without passing through speed zero. For
example:

MERGE (X) =On
TRAJ (POS (X) =500, VEL (X)=2000)
TRAJ (POS (X)=1000,VEL (X)=50) ' Change the speed
''to a lower value at position 500

5-6-2- Relative movements

A)

B)

Start movement : STTR

For launching a movement to a relative position and not waiting its ending for continuing the
execution of the task, you have to use STTR. This instruction is useful if the speed or the final
position may change during the motion. With this function, the absolute error is minimal.

This instruction does not stop the task (except if the movements buffer is full).
It uses the current values of acceleration, deceleration and velocity. The syntax is:
STTR (<Axis1>=<Distancel> [{, <Axis2>=<Distance2>}])

For example :

VEL% (X) =100 ' Fast speed

P!=POS_S (X)

STTR (X=2000) ' Relative start to position 2000

WAIT (POS_S(X)-P!) >100 ' Wait position +100

VEL% (X) =10 ' Slow speed

WAIT NOT MOVE_ S (X) ' Wait end of motion

In this example, during a movement, the speed can be modified because the task execution does

not stop.

If the instruction MERGE is activated and we send several STTR instructions in the axis board,
the movements will be done one after the other without passing through speed zero.

Movement : MOVR

The function MOVR send one or several axis to a relative position. It uses the current values of
acceleration, deceleration and velocity. The syntax is:

MOVR (<Axis1>=<Distancel> [{, <Axis2>=<Distance2>}] )

This function send <Axis1> to a relative position <Distancel>. The program waits for the end
of the movement before going on. The absolute positioning error is minimal.

For example :

FOR I#=1 To 10
MOVR (X=100)
CALL Piercing

NEXT I#

The instruction MOVR stops the task until the movement is finished (condition
MOVE_S(Axis)=0).

MOVR(X=100) is equivalent as STTR (X=100)
WAIT NOT MOVE_S(X)

5-6-3- Infinite movements

To launch a continuous movement, you have to use the instruction STTI. The selected axis will
move with their current speed.
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5-6-

This instruction does not stop the task execution (except if the movements buffer is full).

The instructions STOP or SSTOP are necessary to stop a continuous movement. The direction
of the movement is defined by the characters ‘+’ or -°.

Syntax :

STTI (<Axis1>=<Direction1> {,<Axis2>=<Direction2>...})

Example :

WAIT INP(PlusKey)=0n
STTTI (X=+)

WAIT INP(PlusKey)=0ff
STOP (X)

4- Stop a movement

To stop a movement, you have to use the instructions STOP or SSTOP. They stop the selected
axis using the programmed deceleration, and then empty the movements buffer.

The STOP instruction stops the task execution until the movement is finished (condition
MOVE_S(Axis)=0), and SSTOP does not stop it.

Syntax : STOP (<Axis1> {,<Axis2>...})

Example : movement up to detect a sensor

STTI (X=+)

WAIT 1INP(Sensor)=0n

STOP (X)

The instruction AXIS(Axis)=Off stops the movement too, but without any control because the
control-mode is inhibited.

5-7- Synchronization

5-7-1- Gearbox

A)

Electric shaft : GEARBOX

The GEARBOX function permits to realise an electric shaft between a master axis and a slave
axis.

Syntax : GEARBOX(<Slave>, <Master> , <Numerator>, <Denominator>, <Reversible>,
[<Acceleration>])

In a synchronisation function such as an electric shaft, the master axis can be a servo axis or an
axis encoder. The slave axis must be a servo axis.

<Numerator> / <Denominator> defines the ratio between the master axis and the slave axis. The
ratio can be either positive or negative. The sign of <Numerator> shows the usual direction of
the slave and the sign of <denominator> the master axis usual direction.

If the synchronisation have to be reversible, <Reversible> must be set.

& non-reversible mode : if the master moves in the opposite direction regarding its usual way,
the slave stops. It will go on again as soon as the master will be back in his main direction and
reach the position it has when the slave had stopped.

% reversible mode : The slave follows the master in both directions.

<Acceleration> is an optional parameter. It represents a distance for the master, where the slave
is in acceleration phase before reaching the velocity ratio required.
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B)

O

Y If it is affected to zero, the master will have to be stopped for executing the GEARBOX
instruction.

& If it is used, you can allow the case where the master is already in movement during the
execution of the instruction GEARBOX.

If the synchronisation must be reversible, <Reversible> must be true.

This instruction does not stop the execution of the task (except if the movement buffer is full).
As long as the link between master and slave is not broken, the instruction MOVE_S(Slave) will
be equal to 1 (even if the slave is stopped).

U If the reversible mode has been selected and a <acceleration> value programmed, if the
master changes of direction whereas the slave is in acceleration phase, the slave will change his
direction too, so it comes back to its start position. Here stops the slave; it will go on again when
the master will come back in the initial direction and reach the master position where the slave
has stopped.

Y The parameter <Acceleration> can be used only with a SRV85 board.

& The reversibility is infinite on the SRV85 board. It is limited to several rounds on the other
servo boards ( SRV 15, SRV 1524, SSI 15).

Example : The slave axis will turn 2 times faster as the master, and on the opposite direction.
GEARBOX (Slave, Master, -2, 1, True)

STOP (Slave)

Multi-masters electric shaft : GEARBOXM

This instruction is equivalent as GEARBOX, but the master is here the resultant of 2 master
sources. You can use this function for dealing with applications using differential functions for
example.

Modification of an electrical shaft ratio : GEARBOXRATIO

This function changes the reduction ratio of an electrical shaft. The syntax is :
GEARBOXRATIO(<SlaveAxis>,<Ratio>,[<AccRatio>])

<SlaveAxis> : must be a servo axis board of an electrical shaft link. The shaft ration is defined
by : <Ratio> x <Numerator> / <Denominator>. <Numerator> and <Denominator> are the
parameters the GEARBOX instruction.

This is an unstopped instruction and it can change the ratio without to stop the electrical shaft.
The ratio can be positive or negative.

<AccRation> : Optionnal parameter allowing a progessive modification of an electrical shaft
ratio. This acceleration is express in increment / 0,33ms

Ex : For a ration of 1 to 1,2 with a acceleration value of 0,0001 we put ((1,2-
1/0,0001)*0.33=660ms

Warning : This function modify a general facto (K1) who is used in all master’s distance of
synchro functions : MOVS, CORRECTION, CAM ...

Example :

GEARBOXRATIO (Slave,Master,1.1)

MOVS (Slaver,Master,100, .. ) ‘intern master distance = 100 *1,1
Example :
GEARBOX (Esclave, Maitre, 1, 2, 1) ‘Nominal ratio : ratio 0.5
GEARBOXRATIO (Esclave,1.2) '‘20% increase
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‘Ratio : (1.2x1/2)=0.6
GEARBOXRATIO (Esclave, 0.8) '20% reduction
‘Ratio : (0.8x1/2)=0.4

5-7-2- Synchronised movements

A)

Movement : MOVS
The instruction MOVS allows making a synchronisation between a slave and a master axis.
This instruction does not stop the task (except if the movements buffer is full).

Example :

MOVS (Y, X, 10, 20, 0, 0 ) ‘for a relative movement of 10 units
‘on X, Y moves of 20

Syntax : MOVS(<Slave>, <Master>, <MasterDist>, <SlaveDist>, <AccelDist>,
<DecelDis>)

It is used for synchronising the slave and master axis for a precise distance of the master axis,
with separately variable phases of acceleration and deceleration on the slave axis. The master
axis can be a servo axis or an axis encoder. The slave axis must be a servo axis.

For example :

MOVS(Y,X,100,50,20,20)
Position Y

40
MOVS(Y;X,100,50,0,0)

10 +
Z Position X

This example shows 2 synchronised movements with and without the acceleration and
deceleration phases. When there is no acceleration and deceleration phases, the master axis and
the slave axis must have the same speed to limit the transitory phases. If the speeds are very
different, acceleration and deceleration must be adjusted to avoid mechanical diseases.

The speeds are not necessary the same and depend on the acceleration and deceleration phases,
just because the system has to respect distances.

The function LOADS and STARTS are also used to make synchronised movements. The
movement calculations and the synchronisation are then dissociated, so you can start at the same
time several axes synchronised on the same master.

Example LOADS and STARTS :

LOADS (Y, X, 10, 20, 0, 0) 'Loading synchronisation for y
LOADS (Zz, X, 10, 40, 0, 0 ) 'Loading synchronisation for z
STARTS (Y, Z) 'Simultaneous launch of the 2 synchronisation
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B)

)

D)

Movement triggered on position : MOVSP

This instruction is equivalent as MOVS, but it includes a start given by the position of another
axis.

Warning : the instruction MOVSP who had the 3 phases (acceleration, velocity, deceleration)
can be ignored if the instruction is following by a positionnement movement. In this case, you
must decompose MOVSP in several instructions.

Multi-masters movement MOVSM

This instruction is equivalent as MOVS. Moreover, the master corresponds to the resultant of
two master sources. This can be useful to deal with applications using differential functions.

Movement triggered on a capture input : MOVSC ( only on SRV 85)

This instruction is equivalent as MOVS, but it includes a start given by a fast input ‘capture’.

As long as the link between axis and slave is not broken, the instruction
MOVE_S(Slave) will be equal to 1 (even if the slave axis is stopped).

5-7-3- Relative cam

A)

Introduction

a) Definition of a cam

The cam function permits to realise a cam profile on a slave axis linked to a master axis. This
profil is defined with a points array. Each servo board can store up to 5 cans and 310 points for
the 5 cams.

Each point is defined as a master position and a slave one.

Between two consecutive points, the MCS will execute a trajectory calculated with a 3™ order
polynomial.

The values given to the master positions inside the array must be increasing.

For calculating the input and output slopes of the cam, the array will need two other points: the
input point, and the output one. They can be calculated by the MCB software or by the user,
depending of the user’s software level requirements.

The slope in N is the slope of the straight line connecting N-1 and N+1.

b) Finite or infinite came

A mechanical cam corresponds to a finite electronic cam. In the points array, the first and the
last values of the slave position are similar. The slave movement will be a linear movement with
a finite magnitude.

The electronic cam permits also to create a slave rotation infinite movement : the absolute slave
position increases for each new master cycle.

Warning: If the master axis or the slave axis are infinite, they must be declared as modulo axes
from the “configuration’ tab of the MCB software.

Finite cam

Infinite cam
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B)

¢) Principles for starting a cam
The co-ordinates values of the different points are set as absolute values. In some cases, you can
the have the calibration between the mechanical and the electronic cams.

While starting the cam, the MCS considers that it is already on the first point of the trajectory,
and so it executes the cam profile in relative position regarding this starting point. For example:

Cam array

Point Master Slave
1 0° 180°
2 20° 230°
3 50° 250°

Before running the cam, the master absolute position is 5°, and the slave one is 10°. The two
axes are stopped.

We start the cam execution: the slave axis does not move.

The master axis moves to a relative position of 20 — 0 = 20° (absolute position 5 + 20 = 25°)
U The slave axis shifts of 230 — 180 = 50° (absolute position 10 + 50 = 60 °)

The master axis moves to a relative position of 50 — 20 = 30° (absolute position 25 + 30 = 55°)

& The slave axis shifts of 250 — 230 = 20° (absolute position 20 + 60 = 80 °)

ler step: simple programming

The first step permits to run a cam profile on an axis very easily. For that we use the CAM
instruction.

This profile is made from a points array, created from the data editor. You can access it from the
‘global variables’ menu of the MCB software (variable type: cam table).

Each point is made of a master and a slave position. After filling all the points in, the input and
output points are automatically calculated when you click on the box ‘Calculate’: these values
are influenced by the single-shot or permanent, finite or infinite characteristics of the cam.

The syntax of the CAM function is:

CAM(<Slave>, <Master>, <Table>, <Single-shot>, <Reversible>, <PositiveDirection>,
<Gain>)

<Slave> : Slave axis name, on which is applied the cam ( servo board : SRV15, SRVS5...)
<Master> : Master axis name ( servo or encoder board : SCD22, SRV15, SRV8S5 ...)
<Table> : Cam table name, set from the data editor (variable type ‘cam table’).

The values given to the master positions inside the array must be increasing.

For calculating the input and output slopes of the cam, the array will need two other points: the
input point, and the output one. From the data editor, just tell if the cam is finite or not, and
single-shot or not. Then just click on the box ‘Input and output points calculation).

<Single-shot> : Define the automatic re-looping of the cam.
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Zero value means that the cam will loop on itself until a stop is required, 1 is for a cam to be
done once.

<Reversible> : Tells if the <Slave> must follow the <Maitre> in both directions.

% Input 0 for a non-reversible cam: if the master moves in the opposite way as the one defined
in <PositiveDirection>, the slave stops. It will start off again when the master will go in the
right way and pass by the position where the slave stopped.

% Input 1 for a reversible cam: The slave follows its cam profile whatever is the master
direction.

<PositiveDirection> : If the cam is not reversible, you must indicate the usual direction of the
master.

Input 0 for a negative direction, 1 for a positive one.

<@Gain> : The <Gain> is used to multiply all the slave positions defined in the table with a

coefficient.
Example :
0
N
600
400
200
| >
0 180 360
180

In this example, the cam table defines the cam profile shown. Only one line in the program can
launch the cam.

CAM (Slave,Master,Camtable, 0, 1, 0, 1) ' non single-shot (re-looping),
' reversible
WAIT INP(StopInfo) ' Wait stop requirement
ENDCAM (Slave) ' Stop at the end of the current
' profile
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O

Index Iaster ams angle  Slawve asms position
1 a 400
2 40 550
3 sl 410
4 120 400
5 160 400
& 150 400
7 240 200
8 280 400
9 320 550
1a 360 400

2nd step: advanced programming

The second step permits to launch a cam profile which table points can be input or modified
from a basic task of the MCS (for example, table defined on the Dialog 640 terminal).

You can also chain different cam profiles.

a) Creation of a real table
In the MCB project, it is necessary to create a real table, which have the following structure:

element 1 = Input point master
element 2 = Input point slave
element 3 = First point master

element 4 = First point slave

element w = Last point master
element x = Last point slave
element y = Exit point master
element z = Exit point slave

The real array contains (NumberCamPoints + 2) * 2 elements. During the declaration of the
array from the MCB, it can be interesting to set a higher size, to add some points if necessary.

For example, if you declare a cam table with 10 elements at the address 100, it will be made of (
10 + 2 ) * 2 = 24 real variables in the addresses 100 to including 123.

address 100 : Input point Master address 101 : Input point slave

address 102 : Point 1 Master address 103 : Point 1 slave
address 121 : Point 10 Master address 122 : Point 10 slave
address 122 : Exit point Master address 123 : Exit point slave

b) Calculating input and output points
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In the second programming step, the programmer has to calculate the input and output cam
points.

% Current cam Cc linked on itself or on a previous cam Cp or next Cn:
InputPointMasterCc = FirstPointMasterCc — ( LastPointMasterCp —
LastButOnePointMasterCp)
InputPointSlaveCc = FirstPointSlaveCc — (LastPointSlaveCp —
LastButOnePointSlaveCp)

OutputPointMasterCc = LastPointMasterCc + (SecondPointMasterCn —
FirstPointMasterCn)

OutputPointSlaveCc = LastPointSlaveCc + (SecondPointSlaveCn — FirstPointSlaveCn)

% Current cam Cc with stopped start:

InputPointMasterCc = FirstPointMasterCc — (LastPointMasterCc —

LastButOnePointMasterCc)

InputPointSlaveCc = SecondPointSlaveCc

& Current cam with stop at the end of profile:

OutputPointMasterCc = LastPointMasterCc + (SecondPointMasterCc —
FirstPointMasterCc)

OutputPointSlaveCc = LastButOnePointSlaveCc

For example:

Cam table

Point Master Slave
Input Me Ee

1 Ml El

2 M2 E2

3 M3 E3

4 M4 E4

5 M5 E5

6 M6 E6
Exit Ms Es

Warning: we must have Me <M1 <M2 ... <Ms

In the case of a unique single-shot cam (executed once, beginning and ending stopped)

Me=MI - (M6-M5) <=> last point — ( last point — last but one point )
Ms=M6+ (M2 -M1) <=> last point + ( 2nd point — 1st point )

Ee=E2 <=>2" point

Es=E5 <=> last but one point

In the case of a unique cam non-single-shot (execution N times of the same profile)

Me=MI1-(M6-M5) <=> Ist point — ( last point — last but one point )
Ms =M6+ (M2 -M1) <=> last point + ( 2nd point — 1st point )
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Ee=El1-(E6—-E5) <=> last point — ( last point — last but one point )
Es=E6+(E2-El) <=> last point + ( 2nd point — 1st point )

¢) Loading a cam
To load a cam in a servo board, use the instruction LOADCAMEX.

Its syntax is : LOADCAMEX(<Slave>,<Master>,<NumberCame>,<Table>,<Number>,
<FirstPolynomial>,<SingleShot>,<Reversible>,<PositiveDirection>,<NumberNextCam>,
<NumberPreviousCam>)
<Slave> : Slave axis cam for which the cam will be applied (servo board: SRV15, SRVS85...)
<Master> : Master axis name (servo or encoder board : SCD22, SRV15, SRVS5...)
<NumberCam> : number of the cam (from 1 to 5)
<Table> : Name of the declared table in the global variables of the MCB (rtype real)
<Number> : Number of elements of the table to define the cam

<Number> = ( NumberCamPoints + 2 ) * 2

<FirstPolynomial> : A servo board contains a global table of 310 polynomials for the 5 cams.
Input a value from 1 to 310 to tell where the first polynomial of the cam will be stored in the
global table of the board. Warning: <FirstPolynomial> + <NumberCamPoints-1> must be lower
than 310.

<SingleShot> : Define the automatical re-looping of the cam.

% 0: Re-looping cam, it will be stopped only when the stop instruction will be executed.
% 1: Single-shot cam

<Reversible> : Tell if the <Slave> must follow the master in both directions.

% Input 0 for a non-reversible cam: if the master moves in the opposite way as the one defined
in <PositiveDirection>, the slave stops. It will start off again when the master will go in the
right way and pass by the position where the slave stopped.

% Input 1 for a reversible cam: The slave follows its cam profile whatever is the master
direction.

<PositiveDirection> : If the cam is not reversible, you must indicate the usual direction of the
master. Input O for a negative direction, 1 for a positive one.

<NumberNextCam> : Input 0 if the cam must not be followed by another one. If it is not the
case, input the number of the next cam, from 1 to 5.

<NumberPreviousCam> : Input 0 if the cam will not start at the end of another one. If it is not
the case, input the number of the previous cam (from 1 to 5).

d) Launching a cam
To launch the execution of a cam, use the instruction STARTCAM.

Its syntax is : STARTCAM(<Slave>,<Master>,<NumberCam>)
<Slave> : Slave axis cam for which the cam will be applied (servo board: SRV15, SRVS85...)
<Master> : Master axis name (servo or encoder board : SCD22, SRV15, SRVS5...)

<NumberCam> : number of the cam (from 1 to 5) of the servo board <Slave>
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e¢) Example 1 : 6 points cam, infinite, non single-shot

' Definition of the table in the real array TabCam

TabCam[3]=0 '‘point 1 Master

TabCam[4]=0 '‘point 1 Slave

TabCam[5]=30 '‘point 2 Master

TabCam[6]=20 '‘point 2 Slave

TabCam[7]=90 '‘point 3 Master

TabCam[8]=76 '‘point 3 Slave

TabCam[9]=270 '‘point 4 Master

TabCam[10]=283 '‘point 4 Slave

TabCam[11]=330 '‘point 5 Master

TabCam[12]=338 '‘point 5 Slave

TabCam[13]=360 'point 6 Master

TabCam[14]=360 ‘point 7 Slave
TabCam[1l]=TabCam[3]-(TabCam[13]-TabCam[11]) 'Input point Master
TabCam[2]=TabCam[4] - (TabCam[14]-TabCam[12]) ‘Input point Slave
TabCam[15]=TabCam[13]+TabCam[5]-TabCam[3] '‘Output point Master
TabCam[l6]=TabCam[1l4]+TabCam[6]-TabCam[4] '‘Output point Slave

' Loading of cam number 1
LOADCAMEX (Slave,Master, 1, TabCam,16,1,0,1,0,0,0)
' Launching of the cam number 1

STARTCAM (Slave,Master, 1)

WAIT INP(StopInfo) ' Wait for stop requirement

ENDCAM (Slave) ' Stop at the end of the

..... ' current cycle requirement

END PROG

f) Example 2 : Chaining cams

Here is a cycle made of three cams: C1 with an input profile single-shot, C2 repetitive, and C3

with an output profile single-shot.

C1 is chained with C2 and C2 to C3.

' Loading cam n °1 : 10 points, single-shot, foll
LOADCAMEX (Slave,Master, 1, TabCaml,24,1,1,1,0,2,0)
' Loading cam n °2 : 36 points, non single-shot,

LOADCAMEX (Slave,Master, 2, TabCam2,76,100,0,1,0,3,1)

owed by cam C2

followed by cam C3
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D)

E)

F)

' Loading cam n °3 : 6 points, single-shot
LOADCAMEX (Slave,Master, 3, TabCam3,16,200,1,1,0,0,3)

‘' It ‘s preferable to declare came 3 as previous herself because if during the
passage of cam 2 to cam 3 consequence of End Cam instruction, a small backing
is done, the End Cam instruction is not wvalided.

' Launching of cam Cl => execution of Cl, then C2

STARTCAM (Slave,Master, 1)

WAIT CAMNUM S (Slave)=2 ‘" Wait execution of C2
WAIT INP(StopInfo) ' Wait for stop requirement
ENDCAM (Slave) ' Stop cam 2 at the end of profile

' and then cam 3

WAIT NOT CAM S (Slave) ' Wait for end of cam 3

END PROG

State of the cam
Three functions can show the current state of a servo board running a cam.
% Instruction CAM_S : permits to know if a cam from the board is running

Example :
IF NOT CAM S (Slave) THEN PRINT « Stopped cam »

IF CAM S(Slave) THEN PRINT « Running cam »

& Instruction CAMNUM S : permits to know the number of the running cam. The returned
value has got a sense only if CAM_S is set.

Example :
IF CAMNUM S(Slave)=1 THEN PRINT « Cam 1 running »

IF CAMNUM S(Slave)=2 THEN PRINT « Cam 2 running »

% Instruction CAMSEG_S : permits to know which equation number of the cam is running.
The returned value has got a sense only if CAM_S is set.

Example :
IF CAMSEG S(Slave)=1 THEN PRINT « Cam between point 1 and point 2 »

IF CAMSEG S(Slave)=2 THEN PRINT « Came between point 2 and point 3 »

Stop of a cam

The function ENDCAM stops the slave movement at the end of the cycle, while the functions
STOP stop it immediately. The syntax of the instruction ENDCAM is : ENDCAM (<Axis>)

Warning:

If ENDCAM is applied to a cam which has been declared in non-single shot and linked with
another one, the cam ends its profile and goes on to the next.

Warning

& The values given to the master axis in the table must be crescent.
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G)

Y The difference between 2 successive points of the master or the slave must not be higher than
+/- 2*! pulses.

& This difference must not be too small. It is better for the system to pass through all the points,
even at maximal speed (sampling period 330 ps).

Movement triggered on capture input : CAMC, STARTCAMC ( only for SRV

85)

H)

This instruction is equivalent as CAM or STARTCAM, but moreover it includes a condition of
trigger given by a fast input ‘capture’.

Modification of a point in a servo board : LOADPOINT

This instruction allows to change two polynomials with a camtable point in a servo board. The
Syntax of this instruction is :

LOADPOINT(<Slave>,<Master>,<CamTable>,<Number>,<FirstPolynomial>,
<Variablelndex)

<Slave> : Slave axis name where the cam is executed (servo board : SRV15, SRVS5...)

<Master> : Master axis name (Servo or encoder board : SRV15, SRV85, SCD22...)

<CamTable> : Cam table name which is defined in the global variables tab of the MCB
software (« real » variable type).

<Number> : Number of cam table elements. Number = ( NumberCamPoints + 2) x 2

<FirstPolynomial> : A servo baord has a global table of 310 polynomials for all the five cams.
Put a value between 1 and 310 to indicate where the first polynomial of the cam will be stored
in the global table of the board.

<VariableIndex> : Variable index of the <CamTableau> where the modification is. The
modifications of the polynomials depend on the slave and master axis position. You can use
LOADPOINT one time to change this two informations.

5-7-4- Absolute cam

A)

Presentation

The cam function permits to realise a cam profile on a slave axis linked to a master axis. This profil is
defined with a points array. Each servo board can store up to 5 cans and 310 points for the 5 cams.

Each point is defined as a master position and a slave one.

Between two consecutive points, the MCS will execute a trajectory calculated with a 3™ order
polynomial.

The values given to the master positions inside the array must be increasing.

For calculating the input and output slopes of the cam, the array will need two other points: the input

point,

and the output one. They can be calculated by the MCB software or by the user, depending of

the user’s software level requirements.

Contrary to relative cam, in a absolute cam, there ‘s one and only one position of the slave for each
position of the master.

ATTENTION : The master’s axis don’t must have a ZERO program.

R343

-117 - SERAD S.A.



MCS32 EX Documentation

a) Relooped absolute

Position esclave

Position maitee

cam

A relooped cam is define on the totality of the modulo of the master’s axis. We can use only
one cam to describe the cycle at a precise moment. It’s possible to embraye the cam
anywhere of cycle if the slave is placed previous at the correspoding position in the cam.

In the case where the cam is not reversible, a way of coupling must be define.

b) No relooped absolute cam

Po=ition ezclave

Fosition maitre

In the case of a no relooped cam, it‘s imperious to define a way of coupling which be reversible or
not.Like this was define the manner whose the points are read in the table. The table is always define
by a master’s position stricly growing.

The cam cannot be define on the totality of master’s modulo.

We consider that the cam is embrayed when we pass by the first point of this in the define way of
coupling. We can only sort of the cam if it was completely cover in the good way. If we sort of the
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definition range of the cam to a reversilbe cam, in behindrun, we block the slave at the firs point. You
need then comeback to the first point of the came for new embraye.

B) Launch of a cam

a) Single shoot cam

The launch off a single shoot cam start at the first define point. Like that, we must move the
slave on the first point and the master anywhere. After the launch, this one is embraye when
the master pass by the first point in the chosen direction.

Exemple :
Tabvar[1]=150
Tabvar[2]=250
Tabvar[3]=200
Tabvar[4]=200
Tabvar[5]=250
Tabvar[6]=250
Tabvar[7]=300
Tabvar[8]=300
Tabvar[9]=360
Tabvar[10]=360
Tabvar[11]=420
Tabvar[12]=420

'Load the cam
LoadAbsCamEx(Esclave,Maitre,1,TabVar,12,1,1,1,1,0,0)
' Calculate the slave positionreally used by slave
SlavePos!=TabVar[4]
SlavePos!=SlavePos!+OffsetEsclave
If SlavePos!>Modval P(Esclave) Then SlavePos!=SlavePos!-Modval P(Esclave)
If SlavePos!<0 Then SlavePos!=SlavePos!+Modval P(Esclave)
' Moving the slave
Mova(Esclave=SlavePos!)
" Applicate offset immediatly
MasterOffset(Esclave,Maitre,OffsetMaitre, 1000)
SlaveOffset(Esclave,OffsetEsclave,1000)
' Launch the cam
StartAbsCam(Esclave,Maitre, 1)

¢ Load offset during the cycle
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OffsetEsclave= OffsetEsclave+10
SlaveOffset(Esclave,OffsetEsclave,0.1)

b) Relooped cam

Tabvar[1]=-180
Tabvar[2]=-180
Tabvar[3]=0
Tabvar[4]=0
Tabvar[5]=80
Tabvar[6]=80
Tabvar[7]=180
Tabvar[8]=250
Tabvar[9]=360
Tabvar[10]=360
Tabvar[11]=540
Tabvar[12]=540

'Load the cam

LoadAbsCamEx(Esclave,Maitre,1,TabVar,12,1,0,1,1,0,0)
' Calculate the slave position, really used by slave
MasterPos!=Pos_S(Maitre)
' Calculate the master postion see by slave
MasterPos!=MasterPos!+OffsetMaitre
If MasterPos!>Modval P(Maitre) Then MasterPos!=MasterPos!-Modval P(Maitre)
If MasterPos!<0 Then MasterPos!=MasterPos!+Modval P(Maitre)
' Research the corresponding position in the cam
SlavePos!=CamFromPoint(MasterPos !,TabVarl,12)
SlavePos!=SlavePos!+OffsetEsclave
If SlavePos!>Modval P(Esclave) Then SlavePos!=SlavePos!-Modval P(Esclave)
If SlavePos!<0 Then SlavePos!=SlavePos!+Modval P(Esclave)

' Moving of the slave

Mova(Esclave=SlavePos!)

" Applicate offset immediatly
MasterOffset(Esclave,Maitre,OffsetMaitre, 1000)
SlaveOffset(Esclave,OffsetEsclave,1000)

' Launch of the cam
StartAbsCam(Esclave,Maitre,1)
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‘ Load offset during the cycle
OffsetEsclave= OffsetEsclave+10
SlaveOffset(Esclave,OffsetEsclave,0.1)

C) Dynamic dephasing
a) Master dephasing

Position esclawve

\/_/ \\ Position maitre

The master dephasing had as effect to dephase the master cycle with regard to the slave. In the case of
a relooped cam, it’s necesarry to respect this dephasing for positionnate the sleve with regard to the
master. The master dephasing can be do progressively by the application with a acceleration
parameter. At the opposite, for applicate a dephasing before the launch, it ‘s neccesary to use a great
acceleration so as to assure that dephasing is activate before the starting.

b) Slave dephasing
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Fosition esclawe

FPosition maitre

The master dephasing had as effect to dephase the slave position but guard the phase with the master

cycle.

It’s necessary for all case to take advise of this dephasing to positionning the slave according to

the master. The slave dephasing can be do progressively by the application of a acceleration
parameter. At the opposite, for applicate the dephasing before the starting of the cam, it’s neccesary to
use a great acceleration so as to assure that dephasing is activate before starting. You can also make
the slave dephasing with compensation functions.

5-7-5- Compensation / uncompensation functions ( SRV 85 only )

A)

The compensation/uncompensation permit to make a dynamic phase displacement on a slave
axis linked to a master axis. The link between the 2 axis must be an electric shaft (GEARBOX,
GEARBOXM), synchronisation (MOVS, MOVSM, MOVSP, MOVSC) or cam (CAM,
CAMC).

Immediate compensation function : ICORRECTION (SRYV 85)

This function applies a correction movement on a slave axis during a distance of the master
axis.

The slave must be linked to a master with a synchronisation or a gearbox function.
We add the following movement to the standard synchronisation movement::

While the master runs on a ‘MasterDistance’, we add a ‘SlaveDistance’ with acceleration and a
deceleration on a master length of ‘AccelDistance’.

Syntax :
ICORRECTION(<Slave>,<Master>,<MasterDistance>,<SlaveDistance>,<AccelDistance >)
<Slave> : Slave axis where is made the compensation (SRV 85 only)

<Master> : Master axis ( servo board or encoder : SCD 22, SRV 15, SRV 85 ...)

<MasterDistance>: Correction interval (shift distance of the master during the compensation). If
the distance is positive, the correction will be applied if the master runs in positive direction. If
it is negative, the master must go in the negative direction.

<SlaveDistance> : Correction ( shift length applied to the slave). If the sign of this parameter is
positive, we will make a compensation. If it is negative, we will make an uncompensation.
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B)

<AccelDistancel> : Acceleration / deceleration ( portions of acceleration or deceleration of the
slave on a master distance ).

GEARBOX (Slave,Master,1,1,1)

STTI (Master=+)

CAPTURE2 (Master,24,0ff,0,0,0ff) ' Capture position of the master axis '
on a negative edge of the C2 input
of the master axis

WAIT REG2_ S (Master)=1 ' Wait capture detection

CorrectionValue!=Phase-REGPOS2 S (X)

ICORRECTION (Slave,Master, Interval!,CorrectionvValue!,Dacc !)

Compensation function : CORRECTION (SRYV 85)

This function permit to apply a correction movement on a slave axis during a distance of the
master axis, on a position capture event. As all the axis parameters are stored in the slave axis
board, as soon as the event is detected, the compensation is immediately done.

a) Launch the compensation
The compensation can be launched by 2 ways of capture:

& capture of the master axis position from a capture input of the slave axis (capture precision:
330 ps).

& capture physically made on the master axis and use of the capture diffused on the slave axis
(precision capture: 0.1 ps).

Compensation template:

Syntax :

CORRECTION(<Slave>, <Master>, <Mode>, <Capture>, <Configuration>, <Window>,
<Mini>, <Maxi>, <Inside>, <Phase>, <MasterDist>, <SlaveMaxVel>, <SlaveMinVel> |,
<MinAccDist>,[<WayCorrection>])

<Slave> : Slave axis name where is applied the compensation (SRV85 only)
<Master> : Master axis name (servo board or encoder: SCD 22, SRV 15, SRV 85 ..))

<Mode> : 0 for single-shot (only one compensation per instruction CORRECTION), 1 for
permanent (a compensation applied on each capture until the program met the instruction
STOPCORRECTION).

<Capture> : 0 for master position capture from the register 1 of the master axis (precision 0.1
us), 1 for master position capture from the register 1 of the slave axis (precision 330 ps)

<Configuration> : Byte for hardware capture configuration
b0 : not used
bl : capture on top Z
b2 : capture on input n°1 C1
b3 : capture on input n°2 C2
b4 : choice of the edge: 0 for positive, 1 for negative
b5 :7 :notused

<Window> : activation of a window limited by the positions <mini> and <maxi>of <master>
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<Inside> defines if the test is made inside or outside of the limits. <Mini> must be lower
than<Maxi>.

<Phase> : Theoretical phase. If the captured position is equal to this value, none compensation
will be done.

<MasterDist> : Correction interval ( shift distance of the master during the correction )

<SlaveMaxVel>: Max velocity added to the slave’s current speed to apply the compensation. It
is expressed in units/s ( example : Vcurrent=1m/s, Vmaxi=0.5m/s => Vcorrection maxi =
1.5m/s).

<SlaveMinVel.>: Min speed retired to the slave’s current speed to apply the compensation. It is
expressed in units/s ( example : Vcurrent=1m/s, Vmini=0.8m/s => Vcorrection mini = 0.2m/s ).

<MinAccDist> : Mini acceleration / deceleration ( portion of acceleration or deceleration of the
slave for a distance of the master ).

<WayCorrection> : type byte :

if parameter = 0 or not use => the compensation applicate will be negative or positive (more
short)

if parameter = 1 => the compensation applicate will be positive

if parameter = 1 => the compensation applicate will be negative

Parameters Vmaxi and Vmini act as :

Max slave speed with correction = (RatioMasterSlave+SlaveMaxSpeed)*MasterSpeed
Min slave speed with correction = (RatioMasterSlave+SlaveMinSpeed)*MasterSpeed
RatioMasterSlave:

If gearbox with ratio 2 => RatioMasterSlave=0,5 (slave turn twice time less quick than
master).

If gearbox with ratio 1 => RatioMasterSlave=1 (Slave & Master have the same speed).
Exemples :

We have a RatioMasterSlave = 1

MasterRunningSpeed = SlaverRunningSpeed = 600°/s

We want a max speed of slave with correction = 660°/s

We want a min speed of slave with correction = 480°/s

Max slave speed with correction = (RatioMasterSlave+SlaveMaxSpeed)*MasterSpeed =>
660°=(1+ SlaverMaxSpeed)*600 => SlaveMaxSpeed = 0.1

Min slave speed with correction = (RatioMasterSlave+SlaveMinSpeed)*MasterSpeed
=> 480°=(1+ SlaverMinSpeed)*600 => SlaveMinSpeed = 0.2

CORRECTION(Slave,Master,Mode,Capture,Configuration, Windows,Mini,Maxi,Inside,
Phase,MasterDist,0.1,0.2, MinAccDist)

Warning :
% The previous compensation must be over to restart another one.

Y If the master turns in the opposite direction of his normal one (given by the sign of
<MasterDist>, the compensation is not applied and is lost.

% The slave must be previously linked to a master with a synchronisation or gearbox function
before launching a compensation.

R343

-124 - SERAD S.A.



MCS32 EX Documentation

Y If the compensation forces to go through the user-defined limits, the error is indicated and the
max allowed correction is applied.

b) Stop the compensation
To stop the compensation function declared in permanent mode, you have to use the instruction
STOPCORRECTION.
Syntax : STOPCORRECTION (<Slave>)

<Slave>: Slave axis name where is applied the compensation (SRV 85 only )

¢) State of the compensation
To know the state of the compensation cycle, use the instruction CORRECTION _S.

Syntax : <Variable>=CORRECTION_S(<Slave>)

The returned value is a byte type.
b0 : when set, compensation required and waiting for capture event
bl : when set, compensation running

b2 : when set, error detected: compensation out of limits ( the limit compensation has
nevertheless be applied).

To know the applied value of the compensation, use CORRPOS S instruction
Syntax : <Variable> = CORRPOS_S[<Axe>] with variable type real

% 1In the permanent mode, the value returned by CORRECTION S varies from «
compensation waiting » to « compensation running » ( | b0=1 b1=0 | b0=0 b1=1 | b0=1 b1=0
[...).

% In single-shot mode, it does: | b0=1 b1=0 | b0=0 b1=1 | b0=0 b1=0 |.

The error bit b2 is automatically reset after each reading of CORRECTION S or at the
beginning of the next correction.

d) Example :
GEARBOX (Slave,Master,1,1,1)
STTI (Master=+)
Single-shot compensation
Compensation condition: positive
edge on input Cl of
..... the slave axis
CORRECTION (Slave,Master,0,1,4,0,0,0,0,Phase,
Interval!,0.5,0.5,Intervall!/4)
REPEAT ' Wait end of compensation
' or compensation error

\
\
\
\

C#=CORRECTION S
UNTIL (C#=0) OR (C#=4)
IF C#=0 THEN GOTO ERROR

5-7-6- Movements superposition function( SRV 85 only)

The function ADDMOYV superposes on a slave axis its own movements with those of a master
axis. The link between the two axis must be an electric shaft (GEARBOX, GEARBOXM),
synchronisation (MOVS, MOVSM, MOVSP, MOVSC) or cam (CAM, CAMC) or positioning
(MOVA, MOVR, STTA, STTR, STTID).

Syntax : ADDMOV (<Slave>, <Master>, <Coefficient>)
<Slave> : Slave axis name where the superposition is applied (SRV85 only)

<Master> : Master axis name ( servo board or encoder : SCD 22, SRV 15, SRV 85 ...)
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<Coefficient> : used to scale the master and the slave, in pulses

Example

L Master axis : Linear axis, with ENCODER P=4000, UNITREV P=5mm

% Slave axis : Linear axis, with ENCODER P=4000, UNITREV P=10mm

& Coefficient =(ENCODER P (Esc)*UNITREV P (Master))/ (ENCODER P (Master)
*UNITREV P (Esc)) - B

= Coefficient=5/10=0.5

As soon as the instruction ADDMOYV is done, the link between the two axis exists until the

instruction ADDSTOP is executed.

Syntax : ADDSTOP (<SlaveAxis>)

If the slave axis becomes in non-controlled mode, the link between the master and the slave is
broken too.

The master and the slave can do any movement: positioning, synchronisation, interpolation.
Example

MOVA (X=0, Y=0)

ADDMOV (Y, X, 1) ‘activation of the superposition link

STTI (X=+) ' launch Axis X => Axis Y is moving too

WAIT INP(StartCycle)

MOVR (Y=StepCycle) ' superposition of a movement on a distance StepCycle
STOP (X)

ADDSTOP (Y) ' stop the superposition link

5-7-7- Stopping a master / slave link

To stop a link between a master and a slave, you have to use the instructions STOP or SSTOP
on the slave axis. These instructions are stopping the specified axis too with the current
deceleration, and empty the movement buffer.

The stop of the link can be executed whether the slave is moving or not.

The STOP instruction stops the execution of the task until the axis is stationary (condition
MOVE S(Axis)=0 ), while SSTOP does not.

Syntax : STOP (<Axis1> {,<Axis2>...})

Example :

GEARBOX (Slave, Master, 2, 1, 1) ‘' Activation of the master / slave link

STTI (Master=+) ‘' Start of the master => the slave
‘follows

STOP (Master) ‘' Stop of the master => the slave stops

STOP (Slave) ‘ Stop of the master / slave link

The instruction AXIS(Slave)=Off stops too the link and the movement, but without any control,
because the axis is disabled.

5-8- Interpolation

5-8-

1- Linear interpolation

The function MOVL makes a linear interpolation between two axis.

Syntax : MOVL(<AxisX>=<DestinationX>, <AxisY>=<DestinationY>[,<Velocity>])
The parameters <DestinationX> and <DestinationY> are expressed in relative.

This instruction does not stop the task execution (except if the movement buffer is full)
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If the instruction MERGE is activated and we send several MOVL instructions in the axis
board, the movements will be done one after the other without passing through speed zero.

5-8-2- Circular interpolation

The function MOVC makes a circular interpolation between two axis. The circle and arc
dimensions are defined with the four following parameters:

MOVC(<AxisX>=<DestinationX>, <AxisY>=<DestinationY>, <CenterX>, <CenterY>,
<Clockwise> [,<Velocity>])

The parameters <DestinationX> and <DestinationY> are expressed in relative. The parameters
<CenterX> and <CenterY> are defined regarding the current position. <Clockwise> defines the
rotation direction.

This instruction does not stop the task execution (except if the movement buffer is full)

If the instruction MERGE is activated and we send several MOVC instructions in the axis
board, the movements will be done one after the other without passing through speed zero.

5-8-3- Resultant acceleration / velocity

As a positioning, an interpolated movement is made of an acceleration phase, a constant speed,
and a deceleration phase. The acceleration and deceleration phases are the same. These values
correspond to the resultant acceleration and speed of the two axis.

The instruction ACC(<AxisX>, <AxisY>)=Value affects a resultant acceleration and
deceleration. It is taken in account if the two axis are stopped.

The instruction VEL(<AxisX>, <AxisY>)=Value affects a resultant speed value. It is taken in
account at any time.

This instruction does not stop the task execution (except if the movement buffer is full)

If the instruction MERGE (AxisX, AxisY) is activated and we send several MOVL and MOVC
instructions in the axis board, the acceleration phase will be effective until the required resultant
speed is reached. Then, the movements are chained, we go from one to the next at the same
velocity. The deceleration phase will be done onto the last movement(s).

'

Warning : For pieces which have some arcs of a circle and for which we use the linked
movements (MERGE(X,Y)=0n ), the real acceleration may become very high:

Accel (t) = -(Vi2/r)*Cos(Tétai+ ((Vi/r)*t))
Accel. maxi= - (Vi*/r)
with Vi = initial velocity before the arc of circle inm /s

r = radius of the arc en m
Accel inm/ s?

> Vi=500mm/s

~

radius = 10m

Accel maxi=-(0.52/0.01 )=-25 m/s?
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5-8-4- Stopping a movement

To stop an interpolated movement during the motion, you have to use the instruction
STOPI(<AxisX>, <AxisY>). The two axis stop following the interpolated trajectory, and using
the deceleration given by the instruction ACC(<AxisX><AxisY>). The movement buffer is
emptied: we will not be able to go on to the trajectory.

This instruction stops the task until the movement is over (condition MOVE_ S(AxisX)=0 and
MOVE_S(AxisY)=0 ). For example:

ACC (X,Y)=1000
VEL (X,Y)=100

MERGE (X, Y) =On
MOVL (X=10, Y=5)
MOVL (X=20, Y=0)

STOPI (X, Y)
If we wish to have a break during the movement, you have to set the resultant speed to zero. For

example:

ACC(X ,Y)=1000
VEL (X,Y) =100
MERGE (X, Y) =On
MOVL (X=10, Y=5)
MOVL (X=20, Y=0)

IF FlagStop Then

FlagStop=0
VEL (X,Y)=0
END IF

IF FlagStart Then
FlagStart=0
VEL(X,Y)=100

END IF

5-8-5- Tools

From the tasks editor, it is possible to bring back a .DXF type file which will be translated in
MOVL and MOVC instructions. The .DXF file must have only one looped profile.

An ISO interpret is also available as an option. It can deal with codes G00, GO1, G02, GO03,
G04, G17, G18, G19, G40, G41, G42, G61, G62, G90, G91, G92, M01,P,Q ,K, N, E, S.

Ask your retailer for more information.
5-8-6- Examples
A)  Glue lifting

Program :

AXIS (X)=0n
AXIS (Y)=0On

VEL (X)=1000 ‘Speed in positioning mode

VEL (Y)=1000

ACC (X)=1500 ‘Acceleration and deceleration
DEC (X)=1500 ‘in positioning mode
ACC(Y)=1500

DEC (Y)=1500

VEL (X,Y)=300 ‘Interpolated speed
ACC(X,Y)=2000 ‘Interpolated acceleration
MERGE (X, Y) =On ‘Linked movements
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B)

MOVA (X = 20, Y = 10) 'Positioning to the firs point

OUT (Lifting)=0ON '"Activation

DELAY LiftingRun 'Temporisation

MOVL (X=110, Y=0) 'Interpolated movement to 130,10
MOVC (X=10, Y=10, 0, 10, 0) 'Move to 140,20 anticlockwise

MOVL (X=0, Y=60) 'Move to en 140,80

MOVC (X=-20, Y=0, -10, 0, 0) 'Move to 120,80 anticlockwise

MOVC (X=-10, Y=-10, -10, 0, 1) 'Move to 110,70 clockwise
MOVL (X=-90, Y=0) 'Move to 20,70

MOVC (X=-10, Y=-10, 0, -10, 0) 'Move to 10,60 anticlockwise
MOVL (X=0, Y=-40) 'Move to 10,20

MOVC (X=10, Y=-10, 10, 0, 0) 'Move to 20,10 anticlockwise
WAIT (MOVE S (X)=0ff) And (MOVE S(Y)=0ff) 'Wait for the end of movements
OUT (Lifting)=0FF 'Disable

DELAY LiftingStop 'Temporisation

MOVA(X = 0, Y = 0) 'Back hone

In this example, the X and Y axis are used to lift a glue string. ‘Lifting’ is the output, which
commands the glue lifting. After a movement from the origin to the first position (20,10), the
lifting begins, following the drawing. When the movement links the starting point, the output is
disabled and the axis are going back to the origin.

Engraving or cutting

Program :

AXIS (X) On

AXIS (Y)=

VEL (X) = 1000 ‘Speed in positioning mode

VEL (Y)=1000

ACC (X)=1500 ‘Acceleration and deceleration in positioning mode
DEC (X)=1500

ACC(Y)=1500

DEC (Y)=1500

VEL (X, Y)=300 ‘Interpolated velocity

ACC (X,Y)=2000 ‘Interpolated Acceleration

MERGE (X, Y)=0ff ‘Movements non linked

MOVA(X = 0, Y = 10) 'Moving to the first point

OUT (Engraver) =0ON '"Activation

DELAY EngraverOn 'Tempo

MOVL (X=0, Y=20) 'Interpolated movement to 0,20
MOVL (X=10, Y=-10) 'Move to 10,10 - M engraving
MOVL(X 10 Y=10) 'Move to 20,20

MOVL (X Y=-20) 'Move to 20,0

WAIT (MOVE_S(X)=Off) And (MOVE S (Y)=0ff) 'Wait for the end of movements
OUT (Engraver) =0FF 'Stop the engraver

DELAY EngraverOff 'Tempo

MOVA (X=40, Y=0) 'Move to 40,0

OUT (Engraver)=0N '"Activation

DELAY EngraverOn ' Tempo

MOVL (X=-5, Y=0) 'Move to 35,0

MOVC (X=0, Y=20, 0, 10, 1) 'Move to 35,20 - C engraving
MOVL (X=5, Y=0) 'Move to 40,20

WAIT (MOVE S (X)=0ff) And (MOVE S(Y)=0ff) 'Wait for the end of movements
OUT (Engraver) =0OFF 'Stop the engraver

DELAY EngraverOff ' Tempo

MOVA (X=60, Y=20) 'Move to 60,20

OUT (Engraver) =0ON '"Activation

DELAY EngraverOn 'Tempo

MOVL (X =—10, Y=0) 'Move to 50,20

MOVC (X Y=-10, 0, -5, 0) 'Move to 50,10

MOVL(X 10 Y=0) 'Move to 60,10 - S engraving

MOVC (X Yy-10, 0, -5, 1) 'Move to 60,0
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MOVL (X=-10, Y=0) 'Move to 50,0

WAIT (MOVE S (X)=0ff) And (MOVE S(Y)=0ff) 'Wait for the end of movements
OUT (Engraver)=0FF 'Stop the engraver

DELAY EngraverOff 'Tempo

MOVA(X = 0, Y = 0) 'Back to the origin

5-9- Capture

5-9-

A)

B)

1- Capture
CAPTURE ( on servo board SRV 15 or SRV 85)

The CAPTURE instruction is used to record the current position of an axis. A specific input
(also used for homing) is present on each servo and encoder board.

Syntax : CAPTURE(<Axis><Inversion>,<window>,<Mini>,<Maxi>,<Inside>)

With this instruction, the MCS is waiting for a positive edge on the capture input. When the
edge is detected, the position is stored in the variable REGPOS_S. The flag REG S is then set.

<Inversion> permits to deal with the negative edge instead of the positive one.

If <Window> is true then the input is tested only when <Axis> is between <Mini> and <Maxi>
positions.

<Inside> tells if the test is made inside or outside of the limits.

<Mini> must be lower than <Maxi>.

For example:

CAPTURE (X,0ff,0n,10,20,0n) 'Capture position on positive edge
'while X is between 10 and 20

WAIT REG S (X)=True

MOVA (Y=500+REGPOS_S (X))

The captured position on the X axis is used to determinate the target position of the next
movement on the Y axis.

CAPTUREI1 (on servo board SRYV 85)
The instruction CAPTURE] is an extension of the instruction CAPTURE.

It permits to record the position of any servo board SRV 85 from an edge of 1 of the 2 capture
inputs.

Syntax :
CAPTUREI1(<Axis1>,<Axis2>,<Configuration1><Window2>,<Mini2>,<Maxi2>,
<Inside2>)

<Axisl> : Axis where is located the capture input ( SRV 85 only )
<Axis2> : Axis on which we required to capture the position ( SRV 85 only )
<Configuration1> : Hardware configuration byte of <Axis1> :

b0 : non-used

bl : capture on top Z

b2 : capture on input n°1 C1

b3 : capture on input n°2 C2

b4 : choice of the edge (0 : positive, 1 : negative)

b5..7 : non-used
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<Window2> : activation of a window limited by the positions <Mini2> and
<Maxi2> of <Axis2>, in which the capture input is treated.

<Inside2> tells if the test is made inside or outside of the limits.
<Mini2> must be lower than <Maxi2>.

With this instruction the MCS waits for an edge on the capture information. When the edge
appears, the position is stored in the variable REGPOSI1 S, and the flag REG1_S is set.

For example:

CAPTURE1 (Y,X,4,0n,10,20,0n) ' Deportee capture of the position Axis X on
positive edge of the input Cl of axis Y ' while X
axis position is between 10 and 20

WAIT REGl S(Y)=True

Correction!=Phase-REGPOS1 S (Y, X)

C) CAPTURE2 ( on servo board SRV 85 only )

The CAPTURE?2 instruction is equivalent as the CAPTURE one, but it also includes the choice
of capture on C1, C2 or the encoder index Z.

Syntax :
CAPTURE2(<Axis>,<Configuration>,<Window>,<Mini>,<Maxi>,<Inside>)
<Axis> : Name of the Axis (SRV 85 only)
<Configuration> : Hardware configuration byte of <Axis>

b0 : non-used

bl : capture on top Z

b2 : capture on input n°1 C1

b3 : capture on input n°2 C2

b4 : choice of the edge (0 : positive, 1 : negative)

b5..7 : non-used

If <Window> is true then the input is tested only when <Axis> is between <Mini> and <Maxi>
positions.

<Inside> tells if the test is made inside or outside of the limits.
<Mini> must be lower than <Maxi>.

With this instruction the MCS waits for an edge on the capture information. When the edge
appears, the position is stored in the variable REGPOS2_§S, and the flag REG2_S is set.

For example :

CAPTURE2 (X,24,0ff,0,0,0ff) ' Capture position Axis X on negative
' edge of input C2 of Axis X

WAIT REGZ_S(X):True

Correction!=Phase-REGPOS2 S (X)

D)  Further information
& The servo board SRV 15 contains only one register managed by the CAPTURE instruction.

& The servo board SRV 85 owns 2 registers: first managed by CAPTUREI, and second by
CAPTURE2.

% In the case of a SRV 85, the instructions CAPTURE and CAPTURE2 are using the same
internal register. It is better to use, on a same board, either CAPTURE or CAPTURE?2, but not
both together.
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% An input C1 or C2 of a SRV 85 board can not manage at the same time counting functions
(SETUPCOUNTER) and capture functions (CAPTURE, CAPTURE!1 or CAPTURE2 ).

5-10- Time-based encoder

5-10-1- Time-based encoder

The system contains two time-based encoders, which can be used as a master axis in a
synchronisation or cambox function. These encoders are called TIMEBASE1 and TIMEBASE?2

The common functions to axis and time-based encoder are:

% Reading a position : POS_S

% Reset : CLEAR

% Stop : STOP

% Modulo definition : MODVAL P

A specific function can start a time-based encoder: STARTTIME.
Syntax :

STARTTIME(TIMEBASE1) or STARTTIME(TIMEBASE?)

The time-based encoder position is incremented every 1.0005 ms if it is used on a cambox (ex :
CAMBOX).

If a time-based encoder is the master of a synchronisation function, its position is incremented
every 0.3335ms. (ex : MOVS, CAM).

These encoders are quite limited because we can not change the time basis. Else, you have to
use another servo board declared in virtual mode (LOOP instruction).

5-11- Default on an axis

5-11-1- Default on an axis

As soon as an axis is declared in controlled mode, it is controlled at any time: while moving,
stopping.

If the difference between the theoretical calculated position and the real one given by the
encoder is bigger than the parameter ‘Maximum following error’, the system’s reaction is:

% Set the flag FEMAX_S

& All axis in non-controlled mode and open watchdog contact, except if the SECURITY
instruction has been used.

% All the axis in non-controlled mode if the instruction SECURITY(On,Off) has been
executed

% Open the watchdog relay if the instruction SECURITY (On,Off) has been executed..

% Forcing to zero of the analogue consign, and emptying of all the axis buffers in non-
controlled mode.

L Reset of the flags MOVE_S of all the axis in non-controlled mode. If some tasks are going
on sending movements to the axis, they will be consumed but not done.

% Beak of the master / slave links on the non-controlled axis.

The flag FEMAX S will be set as soon as the axis is back in controlled mode
(AXIS(Axis)=On).
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" Warning : The instruction SECURITY is automatically forced to SECURITY(On,On) if all
the tasks of the MCS are stopped.

5-12- Stepper axis

5-12-1- Stepper Axis

The mouvement commands are handled by the module only when if it’s enabled : To do that
use « AXIS(<Axe>)=On » instruction.

When the MCS 32ex carry on servo and stepper axes, if a following error appears on
a servo axis the stepper axis will also do Axis(<Axe>)=O0ff. Then the fault must be
handled, the axes must be enabled and then the cycle can be restarted.

The STP 85 module don’t have a servo control, so the regulation, filter and following
error parts are not handled.

Instructions supported by the STP 85 module :
- Axis control :

ACC, ACC%, ADDMOV, ADDSTOP, AXIS, AXIS S, BUFMOV S, CLEAR,
CORRECTION, CORRECTION S, DEC, DEC%, HOME, HOME S,
ICORRECTION, LIMMIN_ S, LIMMAX S, LIM_S, MERGE, MOVE_S, ORDER,
ORDER S, POS, POS S, SENSOR, SENSORI S, SENSOR2 S,
STOPCORRECTION, VEL, VEL%, VEL S

- Positionning :
MOVA, MOVAC, MOVAP, MOVR, SSTOP, STOP, STTA, STTI, STTR, TRAJ
- Synchronisation :

CAM, CAMC, CAMNUM S, CAMSEG_S, CAM_S, GEARBOX, GEARBOXRATIO,
LOADCAMEX, LOADPOINT, LOADS, MOVC, MOVL, MOVS, MOVSP,
STARTCAM, STARTS, STOPI

- Capture :

CAPTUREI1, CAPTURE2, REGPOSI1 S, REGPOS2 S, REG1 S, REG2 S
- Counters :

CLEARCOUNTER, COUNTER_S, SETUPCOUNTER

- Camboxes :

CAMBOX, CAMBOXDELAY, CAMBOXSEG, STARTCAMBOX, STOPCAMBOX

Aditionnal parameters list :
CLKINV_P, ENBINV P, ILMINV P, STEP P, STPINV P, THIGH P, THOLD P

Aditionnal instructions list :
ENABLE, ENABLE S, ILIMIT, ILIMIT S
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5-13- Enhanced Event Function

5-13-1- Definition

e Introduction

These packaging applications dedicated functions allow to trigger the event task with new
conditions. Each SR85 axis card or SCD85 encoder card can generate two events depending on
the state of the two capture inputs C1 and C2.

e Triggering conditions :

< N4 Ni : number of encoder
i t durati
, N1 N/ NO increments or duration
AN 7< 7
C1 or C2 input :F N N \Z

Encoder
increments or time I I I | | | l |

The system count the number of increments really made between to edges of the
selected sensor. Depending on configuration made by user, the SRV85 card will trigger
the event task on one or two conditions.

The user can select the input number (C1 or C2), can invert it and filter it. It’s also
possible to handle the same kind of condition but by counting time between two edges
instead of the number of encoder increments.

It’s possible to wait for a maximum of 2 events from the same axis at the same time.

An event is generated with the following formula :

((MeasureA TestA LevelA) LogicalOperator (MeasureB TestB LevelB)) = ValidState

MeasureA : measure number
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Measures definitions :

- Measure0: distance with the sensor OFF from the last falling edge
(distance between 0 and NO)
- Measurel: distance with the sensor ON from the last rising edge
(distance between 0 and N1)
- Measure2: distance from the last rising edge
(distance between 0 and N4)
- Measure3: distance from the last falling edge
(distance between 0 and N5)
- Measure4: Measure( captured on the last rising edge
(NO distance)
- Measure5: Measurel captured on the last falling edge
(N1 distance)
- Measure6: distance between the two last rising edges
(N4 distance)
- Measure7: distance between the two last falling edges

(NS5 distance)

TestA is a">="or '<' comparison between MeasureA et LevelA.

LevelA4 : Level number

The levels are expressed in encoder increments, times in 10us. The maximal value is
2731. The level number 0 to 3 are the levels used for the tests are the same for all events
of the same axis.

Logical operator :

When the part B is defined (MeasureB, TestB, LevelB), the condition is formed with the
combination with 'OR', '"AND' or 'XOR' of the two tests.

MeasureB, TestB, LevelB :
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Same behaviour for the setting up as part A.
Valid state :

For each event we define with state is considered as valid and will be used to trigger the
event : the valid state can be 0 or 1.

o Filling up holes between products

The filling up of the holes between products means that a high or low level on the
sensor is taken into account only if it appears during a displacement greater than a value
choose by the user. The level number 4 allow to choose this value.

Iﬂ N < Level4 IN:| N > Level4

C1 or C2 input I_I I_I ‘ ’

Input with >_ é

Leveld4
holes filled up

e Measure of distance and time
A time or distance measure can be done on a sensor of each axis.
The value measured are :

- NO : measure0 captured on the last rising edge

- N1 : measurel captured on the last falling edge

- N4 : distance between the two last rising edges

- N5 : distance between the two last falling edges

The distances are expressed in encoder increments, times in 10us. The maximal value is
2731.

e Using Fifo
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A Fifo memory allow to store distances measured between each sensor state changing.

This allow to evaluate by teaching the distances to use to generate events.

These state changes are stored after the filling up functions.

5-13-2- Exemples

e Example 1

The C1 input of the X axis is used to trigger the event task when the sensor is off for a distance

between 200 and 400.

¢#%x Setting up task ***

“ Events on X axis are activated and generated on a measure of the distance with C1

input non-inverted and not filtered
AXISEVENT(X,True,False,False,False,False)
"level #0= 200

AXISLEVEL(X, 0) =200

"level #1=400

AXISLEVEL(X, 1) =400

"testA : measure #4 >= level #0

" testB : measure #4 < level #1

' logical operator = AND
AXISCONDITION(X, 1, 01011000001001b, 1)
‘Enable the event 1 on the first axis (X)
MODIFYAXISEVENT(0000000000000001b)

‘*%* Hyent task ***

Prog

E%=GetAxisEvent
If E%.1 Then

‘Event 1 handling of the first axis
End If
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End Prog

e Example 2

The C1 input of the X axis is used to trigger the event task when the sensor is off for a distance
between 200 and 400. The C2 input is used to trigger the event task with a capture on the
rising edge of this one.

¢#%x Setting up task ***

“ Events on X axis are activated and generated on a measure of the distance with C1
input non-inverted and not filtered

AXISEVENT(X,True,False,False,False,False)
"level #0= 200

AXISLEVEL(X, 0) =200

"level #1=400

AXISLEVEL(X, 1) =400

"testA : measure #4 >= level #0

" testB : measure #4 < level #1

" logical operator = AND
AXISCONDITION(X, 1, 01011000001001b, 1)
‘Enable the event 1 on the first axis (X)
MODIFYAXISEVENT(0000000000000001b)
‘Enable the capture event on the first axis (X)
MODIFYEVENT (0000000100000000b,0)

‘Setting up the capture of the X axis position on the rising edge of the C2 input of the X
axis

CAPTUREI1(X,X,8,False,0,0,True)

‘*%* Hvent task ***

Prog

E1%=GetEvent
E2%=GetAxisEvent
If E1%.9 Then
‘Capture event 1 handling of the first axis

3

‘capture setting up for the next event
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CAPTUREI1(X,X,8,False,0,0,True)
End If
If E2%.1 Then
‘Event 1 handling of the first axis

3

End If

End Prog
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6- PROGRAMMATION OF PLC

6-1- Basic task

6-1-1- Digital inputs/outputs

A) Inputs reading
The INP function is used to read 1 bit , INPB a 8 bits bloc and INPW a 16 bits bloc.
The syntax are : INP(<Digital inputs>), INPB(<Digital inputs>), INPW(<Digital inputs>).
<Digital inputs> must represent a valid digital input identifier of 1,8 or 16 bits. This identifier
can be either a symbolic name used in the setup module or the hardware name of the bloc. The
return data type is :
- Bit for 1 input bloc
- Byte for 8 inputs bloc
- Integer for 16 inputs bloc
For example :
A~ = INP(Sensor) '"input reading
B1l# = INPB(Blocl) 'First bloc of eight input reading
B2# = INPB(Bloc2) 'Second bloc of eight input reading
B3# = INPB(Bloc3) 'Third bloc of eight input reading
C%= INPW (A) 'Bloc of sixteen input reading

B)  Outputs writing
The OUT function is used to write 1 bit , OUTB is used to write a 8 bits bloc and OUTW is
used to write a 16 bits bloc .
The syntax are : OUT(<Digital outputs>), OUTB(<Digital outputs>), OUTW(<Digital
outputs>)
<Digital outputs>must represent a valid digital output identifier of 1, 8, 16 bits. This identifier
can be either a symbolic name used in the setup module or the hardware name of the bloc. The
return data type is :
- Bit for 1 output bloc
- Byte for 8 inputs bloc
- Integer for 16 inputs bloc
For example :
OUT (Jack) =0On "Output writing
OUT (LAMP) =Defaut .5
OUTB (Data)=00110000b 'Bloc of eight inputs writing
OUTW (B) =0FFFFh 'Bloc of sixteen inputs writing

C) Outputs reading
All outputs can also be read. The reading value is the last written value. This feature is very
useful when more than one program are using the same output bloc. So, it is possible to write
only desired outputs in one operation without changing the others.
For example :
To put 1 on the fourth lower bit of a 8 bits output bloc named 101, use the following program :
OUTB (Blocl)=0UTB (Blocl) OR 00001000b 'set of the fourth bit of a eight

"inputs bloc
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D)

E)

Events handling
We can wait for a state change on an input with the function WAIT.
The syntax is : WAIT <Condition>

The WAIT function is used to handle a special state condition during a normal execution.The
execution is stopped as long as condition is false. When the state condition is true, the
execution continues. This function is very useful to wait for end of movement or mechanical
thrusts sensor...

Example :

WAIT Lim S (Cutter)=0On 'Waiting for a soft thrust error

Stop (Cutter) 'Axis stop

WAIT Inp(StartButton)=0n 'waiting for StartButton pressed
State test

We can test the input state with the structure IF... THEN...ELSE.
The syntax is : [F (<Condition>) THEN <Action1> ELSE <Action2>

The IF...THEN...ELSE structure is used to test a condition at a given time. If <Condition> is
true then the <Action1> is executed otherwise the <Action2> is executed.

Example :
IF (Inp(Start)=0n) THEN "Input state test
Out (StartLed)=0n
RUN Cycle
ELSE
Out (StartLed)=0ff
HALT Cycle
ENDIF

6-1-2- Analog inputs/outputs

A)

B)

O

Inputs reading
The ADC function is used to read an analogue input. Its syntax is : ADC(<Analnput>)

<Analogue inputs> must represent a valid analogue input identifier.This identifier can be either
a symbolic name used in the setup module or the hardware name of the bloc. The returned data
by the function are always real type and between -10 and +10.

For example:
A! = ADC (Temperature) 'Analogue input reading

Outputs writing
The DAC function is used to write on an analogue output.
The syntax is : DAC(<Analogue outputs>)=<Real expression>

<Analogue outputs> must represent a valid analogue output identifier.This identifier can be
either a symbolic name used in setup module or the hardware name of the bloc. The data used
by the instruction are always real type and are between -10 and +10.

For example :

DAC (Consign)=5.0 '"Write a command value of 5V

Outputs reading

All outputs can also be read. The reading value is the last written value. This feature is very
useful when more than one programs are using the same output. So, you don't have to save
current analogue output value.

For example :
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DAC (Consign)=DAC (Consign)*2 'Multiply by 2 the output command

6-1-3- Timing

A)  Passive waiting
The DELAY function is designed to make a passive waiting.
Its syntax is :DELAY <Duration>
<Duration> is a long integer expressed in millisecond.It is recommended using this function for
a long passive waiting because the waiting program doesn't spend any processor time.
With this function, the program is waiting the indicated duration.
For example:
Debut:
WAIT Inp(Start)=0N
DELAY 5000 ' 5 seconds delay
GOTO Debut
B) Active waiting
6-1-4- TIME
The internal global variable TIME is designed to make active waiting of time. This variable is a
long integer that represents the number of milliseconds passed since power-on. This variable
can then be used as time base for machines which are powered on less than 24 days. At the
power on, the variable is equal to zero. Up to 24 days, the variable is at its maximum value 2”31
and passed to its minimal value 2*-31. This overflow can make some timer errors. In that case,
you must use the global variable TIMER.
For example :
EndDelay& = TIME+5000 ‘timer of 5s is loaded
WHILE TIME<EndDelay& DO
'"Loop during 5s
END WHILE
EndTimeOut& = TIME+200
WAIT (Inp(Sensor)=0n) Or (Time>EndTimeOuté&) 'Waiting for sensor or
'200ms time-out
6-1-5- TIMER
The internal global variable TIMER is designed to make active waiting of time. This variable is
a real that represents the number of milliseconds passed since power-on. This variable can then
be used as time base for machines which are always powered on. The integer part of the global
variable is the seconds and the decimal part (3 figures after the point) is the milliseconds.
Par example :
EndDelay! = TIMER+5.250 ‘timer of 5.25s is loaded
WHILE TIMER<EndDelay! DO
'Loop during 5.25s
END WHILE
EndTimeOut! = TIMER+0.200
WAIT (Inp(Sensor)=0n) Or (TIMER>EndTimeOuté) 'Waiting for sensor or
'200ms time-out.
6-1-6- Events
A) Events

In a multi-tasking system, events mechanism are very useful for inter-process communication.
Event handling may also provide process control functions. Event handling instruction allows
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sending, waiting and receiving events. Programs can wait for or sent the same event. In the
programming language, there are two mechanisms for events functions.

6-1-7- Signal or Diffuse and Wait Event
U To send an event to only one task, there is the SIGNAL function. To send an event to all the
tasks, there is the DIFFUSE function.
Syntax : SIGNAL <EventName> or DIFFUSE <EventName>
The <Eventname> can be any non-keyword name but must be used at least once in an event
waiting or receiving function.
SIGNAL sends the event to the first task which is waiting it. But, DIFFUSE sends the event to
all the tasks which are waiting it.
& The WAIT EVENT instruction is used to wait an event.
The syntax of the WAIT EVENT instruction is :
WAIT EVENT <EventName>
After WAIT EVENT instruction, program execution is paused and will be resumed when
event is received.
Example with SIGNAL and WAIT EVENT:
‘Master task ‘Slave task
PROG PROG
éﬁﬁ SlaveTask Beginning:
WA&T Inp(StartCycle)=0n
SIGNAL Start WAIT EVENT Start
GOTO Beginning
- END PROG
WAIT Inp (StopCycle)=0n
HALT SlaveTask
END PROG
In this example, there is a master task that controls slave task execution. Master task is waiting
for start button pressed state. When this state is reached, the master task starts slave task by
sending start event. If stop button is pressed, master task handles this state and stops slave task.
Slave task is idle and waiting for the start event. When this event is received, slave task
executes a loop.
Example with DIFFUSE and WAIT EVENT:
‘Master Task ‘Slave task
PROG PROG
éﬁﬁ SlaveTask Beginning:
WAIT Inp(StartCycle)=0n
DIFFUSE Start WAIT EVENT Start
GOTO Beginning

. END PROG
WAIT Inp (StopCycle)=0n
HALT SlaveTask
END PROG
This example is the same like the last example but used the DIFFUSE instruction.
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6-1-8- Wait

The second mechanism which waits an event is the WAIT instruction. This instruction doesn’t
allow the execution of the task if the expression is not valid. The Wait instruction used a global
variable or an input. To send an event, you must assign a value to the global variable in another
task.

The example below is the same like the SIGNAL and WAIT EVENT example but with the
mechanism of WAIT :

‘Master Task ‘Slave Task
WAIT Inp(StartCycle)=0n

SignalVariable=1 WAIT SignalVariable=1
SignalVariable=0

This mechanism has an execution time longer than the other mechanism. The initialization of
the global variable is an extra time in the execution.

6-1-9- Counters

A)

6-1-

6-1-

6-1-

Counters

The SRV85 boards has two 16 bits counters. Each inputs card can be assign to a counter.

' Warning :

- An input can only use a counter function or a position capture function.

- When the counter is at its maximum value, the counter is initialized to zero at the next
edge.(maximum value : 65535)

10- Configuration

SETUPCOUNTER instruction allows the counter configuration.

Syntax : SETUPCOUNTER(<Axis>,<Input>,<Invert>,<DesactivateFilter>)

<Axis> : Servo card name
<Input> : Number of the input (1 for C1 input, 2 for C2 input)
<Invert> : Edge type : 0 for positive edge, 1 for negative edge

<DesactivateFilter> : 0 for a 2ms filter , 1 for without filter,.

If the filter isn’t activating, the maximum frequency is 1.5 KHz. Else, the maximum frequency
is 200 Hz.

11- Clear

CLEARCOUNTER instruction initializes the counter to zero.

Syntax : CLEARCOUNTER(<Axis>,<Input>)

<AXis> : Servo card name

<Input> : Number of the input (1 for C1 input, 2 for C2 input)
12- Read

COUNTER S allows the reading of the counter.

Syntax : <Variable>=COUNTER_S(<Axis>,<Input>)

<Variable> : integer (0 to 65535)

<Axis> : Servo card name
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6-1-

6-1-

A)

<Input> : Number of the input (1 for C1 input, 2 for C2 input)

13- Complements

The state of each SRVS85 card inputs (C1 or C2) can be read with the SENSORI1 S or
SENSOR?2 _S instruction.

Example
OUT (Lampl) =SENSOR1 S (X)

14- Cambox

Cambox

The cambox is used to control outputs according to angular, linear or temporal positions by
using optimized instructions. MCB provides an enhanced cambox with 3 levels of complexity.

MCB accepts up to 8 camboxes with up to 16 segments for each cambox. Each cambox controls
an output card (8 or 16 outputs) or an internal variable of type integer. For example, on a 16
outputs card, 3,4 and 5 outputs are used per cambox and other outputs are used in an other part
of the machine.

If only one cambox is defined, then all the outputs of the cambox are refreshed with a 1ms
cycle. (2 camboxes = 2ms refresh cycle,...., 8 camboxes = 8ms refresh cycle)

The available functions are :

CAMBOX, CAMBOXSEG, CAMBOXDELAY, CAMBOXVAR, STARTCAMBOX et
STOPCAMBOX

When you define a segment, the starting value can be greater than the ending value.
Each segment definition is relative to the zero program.
Case of a cambox who active an internal variable :

An internal variable of integer type is free for each cambox. To use this variable, put 0 for the
name of the card in the intruction Cambox : CAMBOX(1,X,0,8,0)

To read this variable in a program, use the function Camboxvar :

Syntax : <Interger Variable>=CAMBOXVAR(<NumCamBox>)

Ex: a%=CamboxVar(1)

To modify the value of this variable in the program if the cambox is stopped :
Syntax : CAMBOXVAR(<NumCamBox>)=<Integer expression>

Ex : CAMBOXVAR(1)=0

If the box had alreday gone, the used bits by the box are not modifiable by the instruction
CAMBOXVAR.
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6-1-15- Simple cambox
Segment & - 8§12=1 oo

270°

Segment 4 - §12=1
Segment 3 - 84=1

180°
In this example, master axis is 360° modulo and output card name is A.The cambox is wrote
like that :
CAMBOX (1,Master,A, 6, 0) '"The cambox number is 1 and
"the number of segment 1is 6
CAMBOXSEG(1,1,4,20,60) '"The segment 1 set the output 4
'between 20° and 60°
CAMBOXSEG(1,2,3,100,135) 'The segment 2 set the output 3
'between 100° and 135°
CAMBOXSEG(1,3,4,135,180) 'The segment 3 set the output 4
'between 135° and 180°
CAMBOXSEG(1,4,12,200,240) 'The segment 4 set the output
'12 between 200° and 240°
CAMBOXSEG(1,5,4,200,240) 'The segment 5 set the output 4
'between 200° and 240°
CAMBOXSEG(1,6,12,350,10) 'The segment 6 set the output 12
'between 350° and 10°
STARTCAMBOX (1) 'Start the cambox n°l
STOPCAMBOX (1) 'Stop the cambox n°l

6-1-16- Compensation of mechanical behaviour

Cambox can also compensate mechanical behaviour. An anticipation on the position proportional to
velocity is used to do this compensation.

In this example, a 30 ms anticipation is added for the pneumatic jacks connected on outputs 3,4 and 12
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Delayims)

Anticipation(”)

30

CAMBOX (1,Master,A, 6, 1)
CAMBOXSEG(1,1,4,20,60)
CAMBOXSEG(1,2,3,100,135)
CAMBOXSEG (1,3,4,135,180)
CAMBOXSEG(1,4,12,200,240)
CAMBOXSEG (1,5,4,200,240)
CAMBOXSEG (1,6,12,350,10)

CAMBOXDELAY (1,1, 0, 30)
STARTCAMBOX (1)

STOPCAMBOX (1)

Velocity (°/s)

Velocity (°/5)

'The cambox number is 1 and
'"the number of segments is 6

'The segment 1 set the
'between 20° and 60°

'The segment 2 set the
'between 100° and 135°
'"The segment 3 set the
'between 135° and 180°
'The segment 4 set the
'between 200° and 240°
'The segment 5 set the
'"between 200° and 240°
'The segment 6 set the
'between 350° and 10°

output 4
output 3
output 4
output 12
output 4

output 12

'A 30ms anticipation is added

'Start the cambox n°l

'Stop the cambox n°l

6-1-17- Compensation of mechanical and products behaviour

On special applications it is possible to use more than 1 anticipation time to compensate

products behaviour.

In the last example, we want to add a 10 ms anticipation for velocity up to 4000° / s, 30 ms for
velocity from 4000 to 8000° / s and 50ms for velocity from 8000 to 12000° / s and above.
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Delay(ms) Anticipation (")
50 —+ 4
30+ €
10 . -
Velocity (°/s) Velocity (*/s)
] ] ]
I I | I
4000 8000 12000 4000 8000 12000
CAMBOX (1,Master,A, 6, 3) 'The cambox number is 1 and
'the number of segments is 6
CAMBOXSEG(1,1,4,20,60) 'The segment 1 set the output 4
'between 20° and 60°
CAMBOXSEG(1,2,3,100,135) 'The segment 2 set the output 3
'between 100° and 135°
CAMBOXSEG(1,3,4,135,180) 'The segment 3 set the output 4
'between 135° and 180°
CAMBOXSEG(1,4,12,200,240) 'The segment 4 set the output 12
'between 200° and 240°
CAMBOXSEG(1,5,4,200,240) 'The segment 5 set the output 4
'between 200° and 240°
CAMBOXSEG(1,6,12,350,10) 'The segment 6 set the output 12
'between 350° and 10°
CAMBOXDELAY (1,1,4000,10) 'A 10ms anticipation is added up to
'4000° / s
CAMBOXDELAY (1,2,8000, 30) 'A 30ms anticipation is added up to
'8000° / s
CAMBOXDELAY (1,3,12000,50) 'A 50ms anticipation is added up to

STARTCAMBOX (1)

STOPCAMBOX (1)

6-1-18- Enhanced PLC Functions

A)

a) Présentation

Enhanced PLC Function

'12000° / s
'Start the cambox n°1l

'Stop the cambox n°1l

The PLC functions (Enhanced PLC ) allow to integrate the functioning of a PLC in a multitasks basic
program. Like this, we warrant that the I/O used in this tasks are handle as a PLC. The inputs are
memorised in bit’s copy before to be treated, the ouputs to modify are memorised before to be update.

b) Utilisation du PL.C
The PLC use tables to memorize the status of I/O. Two tables of long integer for inputs and two tables

of integer for outputs.

The function PlcReadInputs read the status of inputs, after to have memorized theirs old status, to

allow detection of edge.

The function Plclnp, Plclnpb, PlcInpw, PlcInpPe ans PlcInpNe allow to read the status of inputs and

detect edges.

The functions PlcOut, PlcOutB and PlcOutW modify bit’s copy of outputs.
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The function PlcWriteOutputs write the status of bit’s copy on physical outputs.

¢) Exemple

In this exemple, the outputs’s blocks are used to count positive and negative edge of a input.
PROG
‘ on utilise toutes les sorties
Masque[1]=0FFFFh
Masque[2]=0FFFFh
‘ on initialise le PLC
PlcInit(Entrees,EntreesOld,Sorties,Masque)
Repeat
“ lecture des entrées
PlcReadInputs
¢ détection des fronts montants
If PlcInpPe(11) Then
PlcOutB(JL)=PlcOutB(JL)+1

End If
¢ détection des fronts descendants
If PlcInpNe(I1) Then
PlcOutB(JH)=PlcOutB(JH)+1
End If
¢ écriture des sorties
PlcWriteOutputs
Until False
END PROG

6-2- Ladder task

6-2-1- Presentation

Each ladder task is defined with rungs. The number of rungs is limited to 50 for a task. A rung is
defined by one or more coils and only one expression. Then, coils of a same rung have the same
expression. A rung can have a maximum of 5 coils or contact in parallel and 10 contact in serial.

Attention : A ladder task is automatically traduct in basic. It’s advise to not write a long or
complex ladder task, in order to avoid time cycle detoriorations and basic traduction limit.
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6-2-2- Contacts, coils, timers and counters

6-2-3- Contacts

I
Normal Invert Contact with positive Contact with negative
contact contact  edge detection edge detection

An input name, output name or bit name can be assigned to a contact. A system bit name can be
assigned only to a normal or invert contact.

% Normal contact : The state of the contact is the state of the variable assigned.
& Invert contact : The state of the contact is the invert state of the variable assigned.

& Contact with positive edge detection : The state of the contact is true when the assigned
variable is in the transition state : false to true.

& Contact with negative edge detection: The state of the contact is true when the assigned
variable is in the transition state : true to false.

6-2-4- Coils
- - O O
Normal coil Invert coil SET coil RESET coil

An output name or a bit name can be assigned to a coil. An input name or a system bit can’t be
assigned to it.

% Normal coil : The state of the coil is the state of the expression assigned.
& Invert coil : The state of the coil is the invert state of the expression assigned.

% Coil with SET action : The state of the coil is true when the expression is true. The state of
the coil is false when the Reset coil is activated.

& Coil with RESET action: The state of the coil is false when the expression is false. The state
of the coil is true when the Set coil is activated.

6-2-5- Counters up or down

—{cup Counter 0} —{CDON Counter GO}
_|RST 99393 _|RS5T 99333

The counters up or down have two inputs and an output. Each counters up or down is defined
with a name and a pre-selected value. This pre-selected value may be a fixed value or a global
variable. With a global variable, you can modify it at any time during the execution. When you
used a counter up or down, you must link the counter output to a coil even if the coil is not used.

% Up counter : CUP is the counter up input. On a positive edge detected on this input, the
counter up variable is incremented. When the value of the counter up variable is greater or equal
to the pre-selected value, the counter up output is true. The RST input has priority. When this
input is true, the counter up variable is initialize to zero. At the power on, the counter up value is
equal to zero.

% Down counter : CDN is the counter down input. On a negative edge detected on this input,
the counter down variable is decrements. When the value of the counter down variable is lower
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6-2-

or equal to zero, the counter down output is true. The RST input has priority. When this input is
true, the counter down variable is initialize to the pre-selected value. At the power on, the
counter up value is equal to the pre-selected value.

The counter up or counter down variable can be treated and modify in another basic task :
<CounterName> + <&>.

Example : Counter name : Counterl
Counter up Local Variable : Counterls

6- Timer

The timers are all on delay timing (TON). The delay may be a fixed value or a global variable.
All the timers uses the TIMER instruction. When you used a timer, you must link the timer
output to a coil even if the coil is not used.

The variable used with the timer can be treated in another basic task. Its syntax is : <Bloc
Name> + <TVAL!>. This variable represents the remaining delay since the activation of timer.

Example : Timer name : Timerl
Variable : TimerlvVal!

% On delay timing (TON) :

Example :
¥ Atdls

I_{X|—E Timer u—(jY)—I . 5

1z

T T+1s
% Off delay timing (TOFF) :

To make this type of timer, you must use an invert coil with the triggering expression in a first
rung. In the second rung, you use the contact with the same variable as the coil in the last rung
and a timer and another invert coil.

Example :

Bitl iy by
I—{ e Timer E!—C/)—I

T+1s

6-2-7- Free contact and coil

et (-

Free contact Free coil

This type of contact and coil provides more capabilities for the ladder. This type of contact and
coil are : the free contact and the free coil.

& Free contact : With this type of contact, you can test all type of variables (Ex :byte, Integer,
long integer, real or string). We can make test with movement instructions (Ex
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MOVE_S(X),...). In this contact, you must only edit your expression to test with the bracket.
(Ex : (MOVE_S(X)=1) And (POS(X)>2000))

% Free coil : This type of coil allows you to execute any sort of instruction like movement
instruction... With this coil, you can assign all types of variables. (Ex :byte, Integer, long
integer, real or string). In this coil, you must only edit the instruction. (Ex
STTA(X=100,Y=150))

" Warning : Don ‘t use passive wait instruction. This type of instructions stops anf affects the
ladder task evolution (Ex : MOVA, WAIT,...).

6-2-8- System bits
& Initialization bit : This bit is true on the first cycle of the ladder task.
U Blink 0.5s : The state of this system bit changes between 0 and 1 every 0.5s.
U Blink 1Is : The state of this system bit changes between 0 and 1 every Is.

6-2-9- Task architecture

This is the architecture of the ladder task :

Inputs reading

)

Treatment of program

Update of outputs

ARA
VAV

With this architecture, the state of inputs is loaded before the treatment of equations. The
outputs are updated only once times per cycle.

The multitask allows the ladder task to be suspended at any times of the execution cycle.
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7- PROGRAMMATION OF SERIAL1 / SERIAL?2
COMUNICATION PORTS

7-1- Introduction

MCS have an RS232 communication port on Seriall. This communication port is used to send
or receive the configuration, variables, tasks... between PC and MCS.

A second optional serial port RS232 or RS485 can be installed on Serial2.

These 2 ports can be treated in basic tasks. With the port, we can open or close it or reading or
writing data.

The function of conversion like MKI$, CVI, MKLS$, CVL... can be used to optimize the coded
and decoded of message.

7-2- Opening a communication port

To open a communication port Motion Control Basic provides the OPEN instruction. OPEN
instruction has the following syntax :

OPEN <Communication port> AS # <CommNumber>

<Communication port> is a string that identifies physical communication port name and setup.
<CommNumber> is the number used to identify the opened communication port . This number
will be used by READ, WRITE and CLOSE functions.

<Communication port>string can be decomposed in five parts :
"SERIAL2:[Speed][, Data[, Parity [, Stop ]1]]1]"

& Speed : Communication speed (150, 300, 600, 1200, 2400, 4800 or 9600 b/s)
U Data : Number of data bits (7 or 8)

Y Parity : Parity checking mode (E for Event, O for Odd, M for Mask, S for Space or N for
None)

% Stop : Number of stop bits (1 or 2)

The string must respect the parameters order. Speed, data, parity and stop parameters are
optionals. When the task is compiled and if the parameters are not defined, the system takes the
default parameter defined in the configuration screen. (double-click on the SUBD of the Serial
communication port).

Example :

OPEN «SERIAL2 :9600,8,N,1" AS #1 ' SERIAL2 is opened to communicate
‘'with a Dialog 640 operator panel

When a port is open by a task, this port can’t be opened again by another task. But a
communication port open can be read or written by any other task.

A communication port must be open before the reading or writing of data.

You should reserve the Seriall to the downloading between MCS and PC. Otherwise, you need
to manipulate the plugs.

If Seriall is used in a task, you should execute the « Stop task » command before the
downloading.
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7-3- Reading data

= Received buffer
Each serial port have a received buffer with 500 bytes length

If the buffer is full (500 characters are received and unread), the new received characters clear
the first one.

The CLEARIN instruction clears this buffer.

The CARIN instruction returns the number of characters in the buffer.

To read data, there are two instructions : INPUT and INPUTS.

The INPUT instruction waits the data and assigns the received data to variables.
The syntax is : INPUT #<ComNumber>, <Variable> [ {, <Variable> } ]

<ComNumber> is the number specified in the OPEN instruction. The reading data must come in
the order of the variable list and with the same type.

For example :

OPEN "SERIALl:" AS #1 ' Open the serial port 1 affected to canal 1
INPUT #1, BS, C% ' Read a string and an integer
CLOSE #1 ' Close the serial port

For all the numeric variables of the list, the beginning of the number is detected when the first
character is not a space character. The end of the character is detected with a space, a comma or
a carriage return character. An underscore character is a zero. If the numeric variable is not
valid, the variable takes the zero value.

For all the string variables of the list, the beginning of the string is detected when the first
character is not a space character. The end of the character is detected with a space, a comma or
a carriage return character. An underscore character is a string with a string length equal to zero.

The INPUTS instruction reads some characters on the communication port and stores them in a
string char. The syntax is :

<StringcharVariable> = INPUTS$ (#<ComNumber>, <LengthOfCharacters>)

This two instructions stop the task as long as the number of received characters is not valid.

7-4- Writing data

= Transmit buffer
Each serial port have a transmit buffer with 500 bytes length

The characters, which are sent by a task with the PRINT instruction, are send to the transmit
buffer. These characters are transmitted one after one on the serial link.

If the transmit buffer is full (500 characters in the buffer), the task, which wants to send data, is
suspended as long as the transmit buffer is full.

The CLEAROUT instruction clears the buffer.

The CAROUT instruction returns the number of characters in the transmit buffer.

The OUTEMPTY instruction indicates if the buffer is empty and the last character is sent.
The PRINT instruction converts data and send them. The syntax is :

PRINT #<ComNumber>, <Expression> [ { [ ; |, ] <Expression>} | [; |, ]
<ComNumber> is the number specified in the OPEN instruction.

For example :
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OPEN "SERIALl:" AS #1 ' Open the communication port 1

PRINT #1, AS, B%; ' Send a string of char and an integer

PRINT #1, CS$,

PRINT #1,CHRS (10) ;MESSAGE1S ‘ASCII 13D is not sent after MESSAGE1LS
PRINT #1,CHRS (10) ;MESSAGE2S$ ' ASCII 13D is sent after MESSAGE2S$

A semicolon between two expressions signifies that the next character is sent immediately after
the last character. A semicolon at an end line signifies that the extra ASCII character 13D is not
sent.

A comma signifies that the character is sent at the beginning of the next line. If there is no
expressions list after the PRINT expression, the ASCII Character 13D is sent.

If the parameter #1 or #2 is not specified, the system send the data on #1.

7-5- Close a communication port

To close a communication port, there is the CLOSE instruction. The syntax is :

CLOSE #<CommNumber>

7-6- RS485 treatment

With a RS232 communication port, MCS can communicate with only one peripheral system.
But, with the RS485 communication port, MCS can communicate with more than one
peripheral system.

To send a message with a RS485 communication port, MCS must drive the communication line.

The TX485 instruction permits MCS to take the line during a given number of character. When
a character is sent, the TX485 value is decrements. When this value reaches zero, the line is
automatically given back.

" Warning : Each character sent is received by the MCS as the TX485 value is different to zero.

Example :

Message$= « Motion Control System »

TX485 (#1)=Len (Message$)

PRINT #1,Message$ ' Take the line during the sending of MessageS$
CLEARIN #1 ' Clear the echo characters

7-7- Example: RTU Modbus driver

SLAVE232 Task

Prog

kK ok
' *** DRIVER MODBUS ESCLAVE RS232 **x*
ok kk

v

* INITIALISATION *
*

Al
Al
Ll
A}
' WARNING!!! =>Defined in global stored variables :

' TableModbus type:integer number:255

Al

NumeroMcs#=1 'number of the mcs32

TimeOut&=10 '10ms maximum delay between 2 received characters
A\l

AdressModBus%=600 'Start address of the table
NumberModbus%$=300 'Number of words in the table

' init maintenance counters
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CmtMessage&=0

ErrLiaison&=0

ErrAdresse&=0

ErrData&=0

'Open serial2

Open "Serial2:9600,8,N,1" As #2
Clearin #2 'Clear the rxd buffer
TempoRxd&=Time

' * RECEIVE *

|l *

InitRxd:

PtrRxd#=0

Rxds=""

A\l
WaitRxd:

If Carin (#2)<>0 Then Jump ReadRxd
If PtrRxd#=0 Then Goto WaitRxd

If Time>TempoRxd& Then Goto InitRxd
Goto WaitRxd

A\l
ReadRxd:

TempoRxd&=Time+TimeOuté&

If PtrRxd#>=2 Then Jump MessageRxd
If PtrRxd#=1 Then Jump Car2Rxd
CarlRxd:

CarRxd$=Input$ #2,1
CarltRxd:

NumMcs#=Asc (CarRxd$)

If (NumMcs#<>NumeroMcs#) And (NumMcs#<>0)

PtrRxd#=1

Rxd$=CarRxd$

Jump WaitRxd
Car2Rxd:

CarRxdS$=Input$ #2,1
NumFonction#=Asc (CarRxd$)

If (NumFonction#<>3) And (NumFonction#<>4)

CarltRxd

PtrRxd#=2
Rxd$=RxdS$+CarRxds$
Jump WaitRxd
MessageRxd:
CarRxd$=Input$ #2,Carin (#2)
PtrRxd#=PtrRxd#+1len (CarRxd$)
If PtrRxd#>240 Then Jump InitRxd
Rxd$=RxdS$+CarRxds$
If NumFonction#=16 Then
If PtrRxd#<7 Then Jump WaitRxd

And

If PtrRxd#<(Asc(Rxd$,7)+9) Then Jump WaitRxd

Rxd$=Left$ (Rxd$,Asc (Rxd$,7) +9)
Else
If PtrRxd#<8 Then Jump WaitRxd
Rxd$=Left$ (Rxd$, 8)
End If
TraitementMessage:
Sum$=Left$ (Rxd$, Len (Rxd$) -2)
Sum%=Crc (Sum$)
Sum$=Mki$ (Sum%)

If Sum$<>Right$ (Rxd$,2) Then Jump ErreurLiaison

AdrBus%=Cvir (Mid$ (Rxd$, 3,2))
NbrBus#=Asc (Rxd$, 6)

Then Jump InitRxd

(NumFonction#<>16)

If (NbrBus#=0) Or (NbrBus#>100) Then Jump ErreurAdresse

If AdrBus%<AdresseModbus$% Then Jump ErreurAdresse

Al%=AdrBus%+NbBus#
A2%=AdresseModbus%+NombreModbus$%
If A1%$>A2% Then Jump ErreurAdresse

Then Jump
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If NumFonction#=16 Then Jump WriteWord

' reading words

ReadWord:

If NumMcs#<>NumeroMcs# Then Jump ErreurLiaison

Txds$=""

I#=1

A%= (AdrBus%-AdresseModbus%) +1
ReadWordBcl:

Txd$=Txd$+Mkir$ (TableModbus [A%])
A%=A%+1

I#=I#+1

If I#<=NbrBus# Then Jump ReadWordBcl
Txd$=Chr$ (Len (Txd$) ) +Txd$
CmtMessage&=CmtMessage&+1l

Jump MessageTxd

' Write Words
A\l
WriteWord:
I#=1
J#=0
A%= (AdrBus$%—-AdresseModbus%) +1
WriteWordBcl:
TableModbus [A%]=Cvir (Mid$ (Rxd$, 8+J#,2))
$=A%+1
I#=I#+1
J#=J#+2
If I#<=NbrBus# Then Jump WriteWordBcl
Txd$=Mid$ (Rxd$, 3, 4)
CmtMessage&=CmtMessage&+1
Jump MessageTxd

' * TRANSMIT *
[

' Erreurs

ErreurLiaison:
ErrLiaison&=ErrLiaison&+1
Jump InitRxd

ErreurAdresse:
NumFonction#=NumFonction#+128
Txd$=Chrs$ (2)
ErrAdresse&=ErrAdresse&+1
Jump MessageTxd

ErreurData:
NumFonction#=NumFonction#+128
Txd$=Chrs$ (3)
ErrData&=ErrData&+l
' Send message

MessageTxd:

Clearin #2 'clear rxd buffer
If NumMcs#=0 Then Jump InitRxd

Txd$=Chr$ (NumMcs#) +Chr$ (NumFonction#) +Txd$

Sum%=Crc (Txd$)

Print #2,Txd$+Mki$ (Sum%) ;
Jump InitRxd

Al

End Prog
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8- PROGRAMMATION OF TERMINAL OPERATOR

8-1- Dialog 80 description

Screen

& 4x20 Characters LCD display with backlight
Y Display area 74x23 mm

& Characters attributes : normal, blinking

%, ASCII protocol

Keyboard

%, 28 keys with tactile feedback

% 4 dynamic function keys

% 6 rewriteable function keys with integrated leds
& Control and scrolling keys

% Help and alarm keys

% Numeric and alphanumeric keypad

% Buzzer

Performances

% 16 bits Processor

% 512Kbyte flash memory

% 128Kbyte non-volatile RAM

& RS232 serial communication port

% Optional RS422 or RS485 serial communication port
% Optional fieldbus : CANBUS

Technical features

% 24Vdc supply voltage

Y% 4W power requirement

% 0 to 45°C operating temperature

& —20 to 70°C storage temperature

% Front panel protection IP65

8-2- Dialog 640 description

Screen

% LCD display with CFL backlight

% Display area 122x66 mm

& Characters attributes : normal, reverse, blinking
%, ASCII protocol

& Resolution in graphic mode : 240x128 pixels
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% 4 simultaneous sizes of characters in text mode :

= 3x4 mm 16 lines x 40 characters
= 4x7 mm 9 lines x 30 characters
= 5x8 mm 8 lines x 26 characters

= 7x10mm 6 lines % 17 characters
Keypad
% 33 keys with tactile feedback
% 6 dynamic function keys
U 6 rewriteable function keys with integrated leds
% Control and scrolling keys
% Help and alarm keys
% Numeric and alphanumeric keys
% Buzzer
Performances
%, 16 bits processor
% 512Kbyte flash memory
% 128Kbyte non-volatile RAM
& RS232 serial communication port
& Optional RS422 or RS485 serial communication port
& Optional fielbus : CANBUS
Technical features
% 24Vdc supply voltage
% 6W power requirement
% 0 to 45°C operating temperature
& —20 to 70°C storage temperature
% Front panel protection IP65

8-3- Operator functions

8-3-1- Opening a communication

All specific functions to the operator panel use the communication port declared on #l1.
However if the physical communication port used is "SERIAL2", it is necessary to re-affect
the communication port #1 by using the OPEN function or the « Opening communication »
command in the toolbox of the basic task editor.

Open "Serial2:9600,8,N,1" As #1 ' Operator panel connected to SERIALZ

or

Open "Seriall:9600,8,N,1" As #1 ' Operator panel connected to SERIALI
8-3-2- Screen

Four functions give the access of the operator panel screen.
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8-3-

% The CLS function clears partially (Dialog80 and Dialog160 only) or the totality of the screen.
To clear a line, the number of the line must be specified. If no number is indicated, the totality
of the screen is cleared.

The syntax of this function is : CLS [<LineNumber> |.

This instruction have specific extensions for the Dialog 640 :
= CLS B : clear the screen with a black background
= CLS W : clear the screen with a white background

% To display the cursor, you need to use the CURSOR (on/off) instruction. This function
indicates the beginning of a data capture. CURSOR=<ON/OFF>

% To locate the cursor on the screen, there is the LOCATE instruction. The origin of the screen
is in the top and left corner of the screen with the 1,1 coordinates. The syntax is : LOCATE
<Line>,<Row>.

% The PRINT function displays a text or the contents of a variableon the screen. The syntax is :
PRINT <Expression>[;/,|][<Expression>[;/,]

When a comma is used to separate two expressions, a carriage return is inserted between these
expressions. But if a semi-column is used to separate two expressions, the carriage return is not
inserted. (character ASCII 13(D))

Example :

CLS '"Clear screen
CURSOR=ON 'Display the cursor
LOCATE 2,4 'locate the cursor at the line 2 and row 4

For the dialog 640, there are 5 others type of functions :

% The FONT function defines the font to use for the text. The syntax is : FONT=<Value>.
<Value> is an integer between land 8 and defines the type of font.

% The PIXEL function switch on or off a pixel on the screen. The syntax is
PIXEL(X,Y,Colour). Colour may be the white (Colour=1) or black (Colour=0).

& The BOX function draws a rectangle on the screen. The syntax is :

BOX(X1,Y1,X2,Y2,<BorderColour>,<FillColour>). The X1, Y1 parameters are the top and
left corner of the rectangle and X2, Y2 parameters the bottom and right corner of the rectangle.
<BorderColor> defines the color of the border and <FillColour> the colour of the filling
rectangle.

% The HLINE function draws a horizontal line on the screen. The syntax is
HLINE(X1,Y1,X2,<Colour>). The X1,Y1 parameters are the starting point of the line and
X2,Y1 parameters are the ending point. <Colour> defines the colour of the line.

& The VLINE function draws a vertical line on the screen. The syntax is
VLINE(X1,Y1,Y2,<Color>). The X1,Y1 parameters are the starting point of the line and X1,Y2
parameters the ending point. <Colour> defines the colour of the line.

3- Keyboard

We have two functions and a system variable to use the keyboard.

% The function Inkey allows to read a key and to stock its code in a type byte variable. If no
key is pressed before the function call, this one returns 0.

The syntax is the following : <Variable>=INKEY

Example :
Waiting:
K#=INKEY
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IF K#=0 Then Goto Waiting

IF K#=Q@F1 Then Goto MenuFl

IF Inp(StartButton)=0n Then Goto Start

Goto Waiting

% The WAIT KEY function allows to wait for pressing a key and stocking then the key code in
the system variable KEY. Contrary to the previous function, this function is locking the task as
long as any other key is pressed. The syntax is : WAIT KEY

% Endly, the system variable KEY contains the code of the last key pressed in the functions
WAIT KEY or EDIT. This variable is local to the task and can't be written.

Example :

WAIT KEY ' Key waiting
IF KEY=@F1 THEN GOTO ...
IF KEY=Q@F2 THEN GOTO ...

8-3-4- Edit

The DIALOG 80, 160 and 640 allows, via the EDIT function, to type a real with or without sign
and point, displaying it on an exact place on the screen.In the instruction's line, we choose the
number of characters in the real variable, the line and row number of the first character. we can
as well say if yes or no (0 or 1) we use the sign and/or the point.

The syntax is : <Variable> = EDIT(<Line>,<Row>,<Length>,<Sign>, <Point>).

To edit the value on the DIALOG 80, 160 and 640, we use the numerical keys, the DEL keys
to clear, ENTER to valid and ESC to stop the editing.

Example :
EditRes!=EDIT (1,5,4,0,0) 'Real four numbers edition without point
'no sign in line 1 and row 5

If Key=Q@ESC Then Goto MainMenu
If (EditRes!<10) Or (EditRes!>50) Then

Beep

Goto MainMenu
End If
Length=EditRes!
Goto MainMenu
The EDIT function have a second syntax. This second syntax allows to type access code with an
asterisk displaying (*) on a key pressed. This mode is indicated by the <Code> bit. The syntax
is :

<Variable> = EDIT(<Line>,<Row>,<Length>,<Sign>,<Point>,<AccessCode>).

EditCode!=EDIT (1,5,4,0,0,1) 'Real four numbers edition without point
'no sign in line 1 and row 5 with the access
"code mode
If Key=@ESC Then Goto MainMenu
If (EditCode!=AdjustCode) Then
Goto AdjustMenu
Else
Beep
Goto MainMenu
End If

To edit a string char displaying it on an exact place on the screen, the Dialog 80 and 640 have
the EDITS instruction. In this instruction, you must define the string char variable (<Variable>),
the line (<Line>) and row (<Row>) of the first editing character and the maximum length of
this editing (<Length>).

the syntax is : <Variable>=EDIT$(<Line>,<Row>,<Length>). To edit a character on an
operator panel, the numeric and alphanumeric key are used, the DEL key to erase, ENTER key
to validate and ESC key to escape. To display an alphanumeric character, you need to press the
key one or more times..
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A$=Edit$(2,9,5) '‘Edit in line 2, row 9 of 5 characters
8-3-5- Buzzer
Two possibilities are offered to use the buzzer of the DIALOG 80, 160 or 640 :
% To produce or to stop a continuous sound - BUZZER instruction
Syntax : BUZZER= <ON/OFF>
% To make a brief sound - BEEP instruction - Syntax : BEEP

Example :

IF KEY<>QENTER THEN BEEP ‘emit a beep on « enter » key press
Alarm:

BUZZER=0ON ‘'emit a continuous sound during
DELAY 1000 ''a 1s delay

BUZZER=OFF ' Stop the buzzer

DELAY 1000

GOTO Alarm
8-3-6- Backlight

The operator panel Dialog 640 have a function to control the backlight : BACKLIGHT. The
backlight will become inactive after a delay if user don’t push on a key panel. The backlight
becomes active when a key pane is pushed. The syntax is : BACKLIGHT= <Delay>. <Delay>
defines the active time of the backlight after the last key press. This value is an integer which
represents the minutes. The zero value allows the backlight to be always inactive and 1 always
active. By default, <Delay> is equal to 15mn.

" Warning : le Backlight have a 10000h life duration.

8-3-7- Leds

To drive the leds of the Dialog 80 and 640, you can use the LED (number)=State
instruction.The number parameter is the key name where the led is (@F1 ... @F6) or for the
specific leds its name (WALARM or @HELP). The State parameter defines the state of the led
: switch off (0), switch on (1) or blink (2).

" Warning : The leds of keys F7...F12 on the Dialog640 are driven by the
LED(@F1)...LED(@F6) instruction.

8-4- Keys
8-4-1- Dialog 80
F1 [, T¢ @F1 4 @F6 - @POINT
0 J.L° @0 4 @9 Shift @SHIFT
Help @HELP A @UP
ol @ALARM v @DOWN
— @ESC > @RIGHT
Mod @MOD 4 @LEFT
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] Ent
o @SIGN nter @RETURN

8-4-2- Dialog 160

F1 |, F6 @F1 & @F6 s @SIGN
0 J.L° @0 4 @9 - @POINT
D @D Shift @SHIFT
A @A A @UP
— @ESC v @DOWN
Mod @MOD > @RIGHT
Ins @INS 4 @LEFT
Del @DEL Enter @RETURN
8-4-3- Dialog 640
Fl |, F12 @F1 a @F12 . @POINT
0 J.L° @0 4 @9 A @UP
Help @HELP v @DOWN
il @ALARM > @RIGHT
Esc @ESC 4 @LEFT
L (T @MOD Enter @RETURN
s @SIGN

8-5- Internals menus

8-5-1- General explications

This internal menus are only used in an operator panel Dialog 160 and 640. There functions are

% Modify the parameters
U Test axis and inputs / outputs in a manual mode
% Read and write the global stored variables

% Control the storage and restoration of the data in flash
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% Adjust the date and the time
& Modify the state of the watchdog

This internal menus are executed with the CALL instruction. These menus are used like a sub-
routine. The name of the menus begins with the character ¢ ’. The syntax is : CALL <Name of

menu>.

8-5-2- Main menu
Main Menu : MENUMCS
Syntax : CALL MENUMCS

Function : Gives the access of all the sub-menus.

Keys :

F1 : parameters sub-menu F2 : manual sub-menu

F3 : variables sub-menu F4 : memory sub-menu

F5 : clock sub-menu F6 : modify the state of the watchdog

ESC : quit menu

8-5-3- Parameters sub-menu
Parameter sub-menu : PARAMMCS
Syntax : CALL PARAMMCS

Version of operating

=MENU MCS= OS VERSION 1.5 +—
system
On ——— State of watchdog
PARAM MANU VARIAE MEM CLOCK WDOG

=PARAMETERS:= 283 : SINVAL P 0.00 — Yalue
SLOT A 0l: ACC P 100000 1 rurrent parameter
SRV 15 02: CONSINV_ P 1
PAGE- PAGE+ 03: DEC P 1000.00
Keys :
F1 : Previous page F2 : Next page
< : Previous slot - : Next slot
A : Previous parameter \ : Next parameter
ESC : Exit menu or return in main menu MOD : modify a parameter

The ACC_P, DEC P and VEL P instructions will be used the next ACC%, DEC% and VEL%

instructions.

Parameters for SRV85 card:

01 : ACC_P Default acceleration 17 : HOME P Home type

02 : BANDWIDTH Bandwidth 19 : LIMMAX P Maximal limit
03 : GFILTER P  Gain (rejection band filter) 20 : LIMMIN P Minimal limit

04 : CONSINV_P  Command invert 21 :LIM P Limits activation
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05 : CONSMAX P Torque limit 22 : MODULO_P Modulo activation

06 : DEC P Default deceleration 23 : MODVAL P Modulo value
07 : DISHOME P Home shift 24 : OFFSET P  Offset of analogue command
08 : ENCINV_P Encoder invert 25 : OUTVEL P Output velocity

09 : ENCODER P Encoder resolution 26 : POSMIN_P Position window

10 : FEMAX P Max following error 27 :SINVAL P  Sine value

11 : FILTER P reject. band filter activation 28 : SIN P Sine acceleration

12 : FREQ P Central frequency 29 : UNITREV_P Units per revolution

13 : GDER P Derived gain 30 : VELFF P Velocity feed forward
14 : GINT_ P Integral gain 31 : VELHOME PHome velocity

15 : GPROP_P Proportional gain 32 : VEL P Default velocity

16 : GTORQUE Torque constant 33 : ZERO P Program zero

8-5-4- Manual sub-menu for axis

Manual sub-menu : MANUMCS for axis

Syntax : CALL MANUMCS

Position Sllut

Vel?city Hll:nrm?i done

Axis is moving
Encoder zero

::I\aIANLT::—| Slot A Vel 10% Hm Mv Zr Sr—|— Sensor

Pos : +12541.23 +351442 Off Off Off Off

Fe: H0.12 Abs +H).00 On—— Loop status
- | + MODE | VALUE CLEAR AXIS

FD]]I]‘WiIIlg error

Keys :

F1 : movement in negative dir.  F2
F3 : moving mode F4
F5 : clear position F6
F7 : start a movement F8
< : previous slot >
A :increase velocity v

Position in points

: movement in positive direction
: value or home type

: change loop

: stop a movement

: next slot

: decrease velocity F12 : jump between 5 and 80%

8-5-

ESC : Exit menu or return in main menu

Modes : Abs : Absolute move to position defined by VALUE (F4)
Rel : Relative movement with distance defined by VALUE (F4)
Inf+ : Infinite movement in positive direction
Inf- : Infinite movement in negative direction

Home : Home process using VALUE as home type

5- Manual sub-menu for digital inputs
Main menu : MANUMCS
Syntax : CALL MANUMCS
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=MANU= SlotE BLOC L 108.00001010.101 ——— Inputs state
BLOC H 116.00001010.109

Keys :
< : Previous slot - : Next slot

ESC : Exit menu or return in main menu

8-5-6- Manual sub-menu for digital outputs
Main menu : MANUMCS
Syntax : CALL MANUMCS

=MANU= SlotF BLOC L 008.00001010.001 —
BLOC H 016.00001010.009

{Jutputs state

SET RESET TUP DOWN LEFT RIGHT

Keys :

< : Previous slot - : Next slot

F1 : Set the bit F2 : Reset the bit
F3 : Next bloc F4 : Next bloc
F5 : Next bit F6 : Previous bit

ESC : Exit menu or return in main menu

8-5-7- Variables sub-menu

Main menu : VARIABMCS
Syntax : CALL VARIABMCS

<NANU=

125 Real +10.25 Read value
No TYPE REATY WRITE START

Keys :

F1 : Variable number F2 : Variable type

F3 : Read F4 : Write F5 : Real time read
N : Next variable W : Previous Variable

ESC : Exit menu or return in main menu

8-5-8- Memory sub-menu
Main menu : MEMMCS
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Syntax : CALL MEMMCS

=MEMORY=
Flash contain data
Data ok on power-on

BACEUP RESTOR ERASE RESTART

Keys :
F1 : Backup data in flash F2 : Restore dat a from flash
F3 : Clear data in flash F4 : Restart MCS32 Ex

ESC : Exit menu or return in main menu

8-5-9- Clock sub-menu

Main menu : CLOCKMCS
Syntax : CALL CLOCKMCS

1999

=CLOCK=
10 3s 10 2 4
HOUR MINUTE SECOND DAY MONTH YEAR
Keys :
F1 : Set hour F2 : Set minutes F3 : Set seconds
F4 : Set day F5 : Set month F6 : Set year

ESC : Exit menu or return in main menu
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9- PARAMETER LIST

9-1- Axis
ZERO P

9-2- Encoder

ENCODER_P
UNITREV_P
ENCINV_P

MODULO P
MODVAL P

9-3- Regulation

BANDWIDTH P
CONSINV_P
CONSMAX P
FEMAX_P
FILTER P
FREQ P
GDER_P
GFILTER P
GINT P
GPROP_P
GTORQUE P
OFFSET P
OUTVEL_P
POSMIN P
VELFF_P

9-4- Speed profile

ACC_P
DEC P
VEL P
SINACC_P
SINVAL P

9-5- Home

DISHOME P
INPHOME P
VELHOME P

Program zero

Encoder resolution

Number of units per rotation
Encoder invert

Modulo activation

Modulo definition

Bandwidth rejection (SRV85)

Command voltage invert

Torque limitation (SRV8S)

Maximal following error

Band rejection filter activation (SRV85)
Central frequency of the band rejection filter (SRV85)
Derived gain

Band rejection filter gain (SRV85)
Integral gain

Proportional gain

Torque constant (SRVS85)

Analogue offset command

Speed anticipation

Position window

Acceleration anticipation

Default acceleration
Default deceleration
Default speed

Sine acceleration activation

Sine acceleration value

Home distance
Sensor input

Home velocity
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9-6- Step by step driving (STP85)
CLKINV_P  This parameter allows to work in positive or negative logic on the CLOCK signal.

ENBINV_P  This parameter allows to work in positive or negative logic on the ENABLE signal.

ILMINV_P This parameter allows to work in positive or negative logic on the ILIMIT
signal.

STEP_P This parameter specify the number of steps per motor revolution.

STPINV_P  This parameter allows to work in positive or negative logic on the DIRECTION

signal.
THIGH_P This parameter specifies the high level duration of the CLOCK signal.
THOLD_P This parameter specifies setup and hold times of the DIRECTION
signalThold

9-7- Software thrusts

LIMMIN P Minimum limit
LIMMAX P Maximum limit
LIM P Thrusts activation

9-8- Agreement between limits expressed in pulses and limits expressed in
users unit
Users unit limits are expressed with this expression :
= Limituser unit= (Limitpulses x Parameter UNITREV_P)/(Parameter ENCODER_P)

The user unit is the selected unit in the board configuration screen « Axis menu » of the axis
board (Ex : mm, degree, round...).

Example :

& Axis with a 1000 pulses encoder = ENCODER_P(Axis)=4x1000=4000

% Encoder at the end of a ball screw with 5Smm by step & UNITREV_P(Axis)=5

& the value of the POSMIN_P parameter is 0 to 32767 pulses, so 0 to 40,95875 mm.

9-9- APPENDIX

9-9-1- ACC_P — Default acceleration

Syntax : ACC_P(<Axis>) = <Expression>

Unit : User unit per s* (Ex : mm/s?, degree/s?, ...)

Limits : 5.10"-5 to 5,76.10"8 pulses/s?

Accepted types:  <Expression> : real

Description : This parameter specifies the default acceleration loaded in the axis card at the
startup of the MCS.

Remarks : It is also used by ACC% instruction.

Example : ACC_P(X)=5000
ACC% (X)=50 ' Acceleration = 2500
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See also :

MOVA ...
DEC_P

9-9-2- BANDWIDTH_P — Bandwidth rejection (SRV85)

Syntax :
Limits :
Accepted types :

Description :

See also :

BANDWIDTH_P(<Axis>) = <Expression>
<Expression> : —32767 to +32767 pulses
<Expression> : real

This parameter specifies the bandwidth rejection of the SRV85 band rejection
filter.

GFILTER P, FREQ P, FILTER P, GTORQUE P

9-9-3- CLKINV_P — CLOCK signal invert

Syntax :

Description :

Remarks :

Example :

CLKINV_P(<Axis>) = ON / OFF

This parameter allows to work in positive or negative logic on the CLOCK
signal.

By default this parameter is OFF (Positive logic). See the drive
documentation before any modifications on this parameter. A wrong value
may cause worse motor operation !

CLKINV_P(X)=OFF

9-9-4- CONSINV_P- Command voltage invert

Syntax :
Description :
Remarks :
Example :

See also :

CONSINV_P(<Axis>) = ON / OFF
This parameter allows to invert the analogue command voltage.
This parameter is used with ENCINV_P to change command voltage direction.

CONSINV P (X)=0n 'Command inverted
ENCINV_P

9-9-5- CONSMAX P — Torque limitation (SRV85)

Syntax :

Units :
Accepted types :
Limits :
Description :

See also :

CONSMAX_P(<Axis>) = <Expression>

<Expression> : Volt

<Expression> : real

<Expression> : -10 to +10 Volt

This parameter specifies the limit value of torque of SRV85 board.
GTORQUE P

9-9-6- DEC_P — Default deceleration

Syntax :
Unit :

Limits :

DEC_P(<Axis>) = <Expression>
User unit per s (Ex : mm/s?, degree/s?,...)
5.10"-5 to0 5,76.10"8 pulses/s?

R343

-170 - SERAD S.A.



MCS32 EX Documentation

Accepted types :

Description :

Remarks :

Example :

See also :

<Expression> : real

This parameter specifies the deceleration loaded in the axis card at the startup of
the MCS.

It is also used by DEC% instruction.

DEC_P (X)=5000

DEC% (X) =50 'The deceleration is fixed to 50%
"then 2500 Units /s?

ACC_P

9-9-7- DISHOME P — Home distance

Syntax :

Unit :

Limits :
Accepted types :
Description :

Example :

See also :

DISHOME_P(<Axis>) = <Expression>
<Expression> : User unit (Ex : mm, degree ; ...)
+/-2724 pulses

<Expression> : real

This parameter specifies home distance disengaging.

DISHOME P (X) =500
HOME (X) ' Final position = 500
INPHOME P

9-9-8- ENBINV_P — ENABLE signal invert

Syntax :

Description :

Example :

ENBINV_P(<Axis>) = ON / OFF

This parameter allows to work in positive or negative logic on the ENABLE
signal.

ENBINV_P(X)=OFF ° positive logic

ENABLE(X)=OFF ‘ enable signal =0

ENABLE(X)=0ON ‘ enable signal =1

9-9-9- ENCINV_P — Encoder invert

Syntax :
Description :

Remarks :

Example :

See also :

ENCINV_P(<Axis>) = ON /OFF
This parameter allows to invert the counting direction.

This parameter is used with CONSINV _P, to change the axis movement direction.
It can also be used to compensate an invert in the encoder connecting.

ENCINV_ P (X)=0n '"Counter direction invert
CONSINV_P

9-9-10- ENCODER _P — Encoder resolution

Syntax : ENCODER_P(<Axis>) = <Expression>

Unit : <Expression> : pulses

Limits : <Expression> : 1 to 65535 pulses

Accepted types : <Expression> : integer
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Description : This parameter specifies the encoder points number x 4 linked to the axis card.
Example : ENCODER P (<Axis>)=2000 '500 points encoder
See also : UNITREV_P

9-9-11- FEMAX_P — Maximum following error

Syntax : FEMAX_P(<Axis>) = <Expression>

Unit : <Expression> : User unit (Ex : mm, degree,...)

Limits : <Expression> :—32767 to +32767 pulses

Accepted types :  <Expression> : real

Description : This parameter specify the maximal allowable following error.

Remarks : <Expression> must be an valid real expression. This parameter is used to modify

the following error value beyond the system passes in default state : all the axis
passes in a open loop state, watchdog is opened and buffer of movements is

cleared.

Example : FEMAX P(X)=5.0 'Max error 5.0 Units
MOVA. . .

See also : POSMIN_P, SECURITY

9-9-12- FILTER_P - Band rejection filter activation (SRV85)
Syntax : FILTER_P(<Axis>) = <Expression>
Accepted types :  <Expression> : bit
Description : This parameter activates (1) or not (0) the SRV85 band rejection filter.
See also : BANDWIDTH_P, GFILTER P, FREQ P, GTORQUE P

9-9-13- FREQ P — Middle frequency of the band rejection filter (SRV85)

Syntax : GFILTER_P(<Axis>) = <Expression>

Limits : <Expression> : —32767 to +32767 pulses

Accepted types :  <Expression> : real

Description : This parameter specifies the middle frequency of the SRV85 band rejection filter.
See also : BANDWIDTH_P, GFILTER P, FILTER P, GTORQUE P

9-9-14- GDER_P — Derivative gain

Syntax : GDER_P(<Axis>) = <Expression>

Unit : <Expression> : 1.0172 10"-7 Volt/(incr/s)

Limits : <Expression> : 0 to 32000

Types : <Expression> : Real

Description : This parameter specifies the derivative gain of the PID controller.
Remarks : This parameter is used to modify the derivative gain at any time.
Example : GDER_P (X) =100

See also : GINT P, GPROP P, OUTVEL P, VELFF P
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9-9-15- GFILTER P — Band rejection filter gain (SRV85)

Syntax :
Limits :
Accepted types :
Description :

See also :

GFILTER_P(<Axis>) = <Expression>

<Expression> : —32767 to +32767 pulses

<Expression> : real

This parameter specifies the gain of the SRV85 band rejection filter.
BANDWIDTH P, FREQ P, FILTER P, GTORQUE P

9-9-16- GINT_P — Integral gain

Syntax :
Unit :

Limits :

Accepted types :
Description :
Remarks :
Example :

See also :

GINT_P(<Axis>) = <Expression>
<Expression> : 9.155 10"-7 Volt/(incr*s)
<Expression> : 0 to 32 000 000 for SRV8S5 board
and 0 to 32 000 for other servo board
<Expression> : Real
This parameter specifies integral gain of the PID.
This parameter is used to modify the integral gain at any time.
GINT P (X)=50
GDER_P, GPROP P, OUTVEL P, VELFF P

9-9-17- GPROP_P — Proportional gain

Syntax :

Unit :

Limits :
Accepted types :
Description :
Remarks :
Example :

See also :

GPROP_P(<Axis>) = <Expression>

<Expression> : 3.052 10"-5 Volt/incr

<Expression> : 0 to 32000

<Expression> : Real

This parameter specifies proportional gain of the PID.

This parameter is used to modify the proportional gain at any time.
GPROP_P(X)=1000

GINT P, GDER_P, OUTVEL P, VELFF P

9-9-18- GTORQUE_P — Torque constante (SRV85)

Syntax :

Unit :

Limits :
Accepted types :
Description :

See also :

GTORQUE_P(<Axis>) = <Expression>

<Expression> : 1.0172 10”-7 Volt/(inct/s)

<Expression> : 0 to 32000

<Expression> : Real

This parameter specifies the torque constant of the SRV85 band rejection filter.
CONSMAX P

9-9-19- HOME_P — Home type (SRV8S)

Syntax 1 :

HOME_P(<Axis>)=<Expression>
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Syntax 2 : <Variable>=HOME_P(<Axis>)
Limits : <Expression>, <Variable> :de 1 a 10
Accepted types : <Expression>, <Variable> : Octet

Description : This parameter specifies the type of axis home. The values 1 to 10 matches with a
home type defined in the window configuration of the axis board

9-9-20- INPHOME_P - Sensor input

Syntax : INPHOME_ P(<Axis>) = <Entrée>
Description : This parameter specifies the input used as home sensor input.
Remarks : <Input> must be a digital input name or an axis card name. If <Axis> is used as the

input name, the axis card input will be used.

Example : INPHOME P (X) =X ' Axis card input is used
INPHOME P (X)=SensorHome ' Digital input named

' SensorHome 1is used

See also : DISHOME P

9-9-21- ILMIN_P — ILIMIT signal invert

Syntax : ILMINV_P(<Axis>) = ON / OFF
Description : This parameter allows to work in positive or negative logic on the ILIMIT signal.
Example : ILMINV_P(X)=ON ‘ negative logique.

ILIMIT(X)=OFF ¢ ilimit signal = 1

ILIMIT(X)=ON “ ilimit signal = 0

9-9-22- LIMMAX P — Maximum position
Syntax : LIMMAX_P(<Axis>) = <Expression>
Unit : <Expression> : User unit (Ex : mm, degree,...)

Accepted types :  <Expression> : real

Description : This parameter specifies the maximum position.
Remarks : If the position passes LIMMAX P then LIM_S et LIMMAX S become true.
Exanqﬂe : LIMMAX P(X)=100.0 ' If position > 100 then error
IF LIM S(X)=True Then Goto Error
See also : LIMMIN P,LIM P

9-9-23- LIMMIN_P — Minimum position

Syntax : LIMMIN_P(<Axis>) = <Expression>

Unit : <Expression> : User unit (Ex : mm, degree,...)

Limits : <Expression> : real

Description : This parameter specifies the minimum position.

Remarks : If the position passes LIMMIN P then LIM_S et LIMMIN S become true.
Example : LIMMIN P(X)=-100.0 ' If position < -100 then error
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See also :

IF LIM S(X)=True Then Goto Error
LIMMAX P,LIM P

9-9-24- LIM_P — Thrusts activation

Syntax :
Description :

Remarks :

Example :

See also :

LIM_P(<Axis>)= ON / OFF
This parameter defines thrusts activation.

This parameter is used to activate or disable software thrusts. When this parameter
is false LIMMAX P and LIMMIN_P have no effects.

LIM_P(X)=ON
LIMMAX_P, LIMMIN P

9-9-25- MODULO_P — Modulo activation

Syntax :

Description :

Remarks :

Warning :

Example :

See also :

MODULO_P(<Axis>) = ON / OFF

This parameter allows to declare a modulo axis. The axis position will be between
0 and the value of the modulo

An infinite axis must be define like a modulo axis

For a modulo axis, the instruction HOME put temporarily to 0 his parameter
MODULOQO_P. If you stop one task who is complying the instruction HOME,
forecast to reforce MODULO P to 1.

MODVAL P (X)=360 'Modulo axis 360 Units

MODULO P (X)=0n 'Modulo activation

MOVA (X=100) 'Movement of the axis in the positive
'direction at the position of 100°

MOVA (X=-20) 'Movement of the axis in the negative sens

'direction at the position of 20°

MODVAL P

9-9-26- MODVAL P — Modulo definition

Syntax :
Unit :

Limits :

Accepted types :

Description :
Remarks :

Example :

See also :

MODVAL_P(<Axis>) = <Expression>

<Expression> : User unit (Ex : mm, degree,...)

<Expression> : +/-2"24 pulses

<Expression> : real

This parameter allows to declare modulo value.

If the modulo is activated the position will go between 0 and the value.

MODVAL P (X)=360 'Modulo axis 360 Units
MODULO P (X)=0On

MODULO P

9-9-27- OFFSET P — Analogue offset command (SRV85)

Syntax :
Units :

OFFSET_P(<Axis>) = <Expression>

<Expression> : Volt
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Accepted types : <Expression> : real
Limits : <Expression> : -10to +10 Volt

Description : This parameter specifies the analogue offset command of the SRV85 board.

9-9-28- OUTVEL_P — Speed anticipation

Syntax : OUTVEL_P(<Axis>) = <Expression>

Unit : <Expression> : 1.0172 10"-7 Volt/(incr/s)

Limits : <Expression> : 0 to 32000

Accepted types : <Expression> : Real

Description : This parameter specifies the speed anticipation coefficient. It allows to decrease
following error.

Remarks : This parameter must be used if the axis is used with a synchronization or
interpolation function. The usual values are between 0 and 2000.

Example : OUTVEL P(X)=500

See also : GDER P, GPROP_P

9-9-29- POSMIN_P - Position window

Syntax : POSMIN_P(<Axis>) = <Expression>

Unit : <Expression> : User unit (Ex : mm, degree,...)

Limits : <Expression> : 0 to 32767 pulses

Accepted types : <Expression> : real

Description This parameter specifies the minimum positioning error.

Remarks : This parameter is used to modify the minimum positioning error between the real

position and the theoretical position. After a moving , if the difference between the
real position and the required position is lower than POSMIN P, the system
considers that the position is reached.

Example : POSMIN P (X)=0.1
MOVA (X=100) ' The real position is between 99.9 and 100.1

9-9-30- SINACC _P - Sine acceleration activation

Syntax : SINACC_P(<Axis>) = ON / OFF
Description : This parameter allows to use the sinus acceleration.
Remarks : This parameter is used to specify the behaviour during the acceleration and

deceleration phases.The sinus acceleration allows to reduce the efforts inflicted to
the mechanics during the acceleration and deceleration phases .

Example : SINACC P (X)=0n
See also : SINVAL P

9-9-31- SINVAL_P — Sinus acceleration value
Syntax : SINVAL_P(<Axis>) = <Expression>

Limits : <Expression> : 0 to 10
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Accepted types :

Description :

Example :

See also :

<Expression> : real
This parameter specifies sinus flat zone length.

Zone= Expression/(Expression +2)

SINVAL P (X)=0 ' pure sine
SINVAL P (X)=2 ' 50% flat zone (2/4)
SINACC P

9-9-32- STEP P — Number of steps per motor revolution

Syntax :
Units :

Limits :

Accepted types :

Description :

Remarks :

Example :

STEP_P(<Axis>) = <Expression>

<Expression> : step

<Expression> : from 1 to 65535 steps

<Expression> : real

This parameter specify the number of steps per motor revolution.

If the motor is used by half of step, the value is in half of step ( same for quarter of
step and micro step ).

STEP_P(X)=1000 ° 1000 step motor driven by step
STEP P(X)=800 ¢ 200 step motor driver by quarter of step

9-9-33- STPINV_P- Motor direction invert

Syntax :

Description

Remarks :

STPINV_P(<Axis>) = ON / OFF

This parameter allows to work in positive or negative logic on the DIRECTION
signal.

When setting up the axis, this parameter allows to change the motor direction
without changing the wiring.

9-9-34- THIGH_P — CLOCK signal duration

Syntax :
Units :

Limits :

Accepted types :

Description :

Example :

THIGH_P(<Axis>) = <Expression>
<Expression> : 2 micro-seconde
<Expression> : for 1 to 511
<Expression> : integer

This parameter specifies the high level duration of the CLOCK signal. Remarks :
By default this parameter is equal to 4 us. See the drive documentation before any
modifications on this parameter. A wrong value may cause worse motor operation
!

THIGH P(X)=8  *4pus

9-9-35- THOLD_P- DIRECTION signal setup and hold time

Syntax :

THOLD_P(<Axis>) = <Expression>
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Units :

Limits :

Accepted types :

Description :

Remarks :

Example :

<Expression> : %2 micro-seconde

<Expression> : from 1 to 511

<Expression> : integer

This parameter specifies setup and hold times of the DIRECTION signalThold

By default this parameter is equal to 4 ps. The times are indicated in the drive
documentation. Always use the highest time. A wrong value may cause worse
motor operation !

THOLD P(X)=14 ‘on drive guide Tsetup>=7us Thold=5us

‘ used value for this parameter = 7us

9-9-36- UNITREV_P — Number of points per revolution

Syntax :
Unit :

Limits :

Accepted types :

Description :

Example :

See also :

UNITREV_P(<Axis>) = <Expression>

<Expression> : User unit (Ex : mm, degree,...)
<Expression> : 1 to 224 pulses

<Expression> : real

This parameter specifies number of units per revolution.

UNITREV P (<Axis>)=5 'Ball screw with a 5mm step and

'an encoder at the end of the screw

ENCODER P

9-9-37- VELFF P — Acceleration anticipation

Syntax :
Unit :

Limits :

Accepted types :

Description :
Remarks :
Example :

See also :

VELFF_P(<Axis>) = <Expression>
<Expression> : 1.0172 10"-7 Volt/(incr/s)
<Expression> : 0 to 32000

<Expression> : Real

This parameter specifies the acceleration anticipation coefficient. This parameter
can decrease the following error during the acceleration and deceleration phases.

This parameter is used when the axis used synchronization or interpolation
movements. The usual value are between 0 and 2000.

VELFF P (X)=20
MOVA. ..

GDER_P, GPROP_P, GINT P, OUTVEL P

9-9-38- VELHOME _P - Home velocity

Syntax : VELHOME P(<Axis>) = <Expression>

Unit : <Expression> : User unit per second (Ex : mm/s, degree/s,...)

Limits : <Expression> : 5.10"-5 to 1,5.1076 pulses/s

Accepted types : <Expression> : real

Description : This parameter specifies the home velocity in unit per second.

Remarks : This speed must be low.

Exanqﬂe : VELHOME P (X)=0.2*VEL P (X) ' Speed=20% of the default speed
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9-9-39- VEL_P — Default velocity

Syntax :
Unit :

Limits :

Accepted types :

Description :
Remarks :

Example :

See also :

VEL_P(<Axis>) = <Expression>

<Expression> : User unit per second (Ex : mm/s, degree/s,...)
<Expression> : 5.10"-5 to 1,5.1076 pulses/s for SRV 15 and SSI15
<Expression> :5.10"-5 to 2 ,457.10"7 pulses/s for SRV85
<Expression> : real

This parameter specifies default velocity loaded at the startup of the MCS
It is also used by VEL% function .

VEL_P(X)=2000

VEL% (X)=10 'Speed : 200 Units / s
MOVA ...
ACC P, DEC P

9-9-40- ZERO P - Program zero

Syntax :
Unit :

Limits :

Accepted types :

Description :

Remarks :

Example :

ZERO_P(<Axis>) = <Expression>
<Expression> : User unit (Ex : mm, degree,...)
<Expression> : +/-2"24

<Expression> : real

This parameter specifies program zero position.

This parameter is used to specify the difference between physical zero and
software zero. All the position used in the tasks are referenced with this parameter.

ZERO P(X)=10.0 '10 mm between physical zero and program zero
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10- OPERATOR AND INSTRUCTIONS LIST

10-1- Program

CALL
ICALL
END
EXIT SUB
GOTO
JUMP

PROG ... END PROG
SUB ... END SUB

10-2- Arithmetical

10-3- Mathematical

ABS
ARCCOS
ARCSIN
ARCTAN
Cos
DIV
EXP
FRAC
INT
LOG
MOD
SGN
SIN
SQR
TAN

A

10-4- Loops

FOR ... TO ... STEP ... NEXT

Call a subroutine
Call a subroutine
bloc end

Exit subroutine
Branch to label
Branch to label
Program

Subroutine

Addition
Subtraction
Multiplication

Division

Absolute value
Cosine invert
Sine invert
Tangent invert
Cosine

Integer divide
Exponential
Fractional part
Integer part
Logarithm
Modulus

Sign

Sine

Square root
Tangent

Exponent
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REPEAT ... UNTIL
WHILE ... DO ... END WHILE

10-5- Logical
<<
>>
AND
NOT
OR
XOR

CASE ...
IF ... THEN ... ELSE ... END IF

10-7- Char string

Left shift

Right shift

AND operator
Complement Operator
OR operator

Exclusive OR operator

Lower

Lower or equal
Different

Equal / affect
Greater

Greater or equal
Multiple tests

Test structure

ASC Convert char to ASCII
CHRS$ Convert ASCII to char
FORMATS Created a formatted string
INSTR Search a sub-string
LCASES Lowercase

LEFT$ Left part of string

LEN String length

LTRIMS Suppress left spaces
MID$ String part

RIGHTS Right part of string
RTRIMS Suppress right spaces
SPACES$ Spaces made string

STR$ Convert numeric to string
STRING$ Create a string

UCASES$ Uppercase

VAL Convert string to numeric
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10-8- Motion control

10-8-1- Axis control

ACC Acceleration

ACC% Acceleration in percent

ADDMOV Movements superposition (SRV85)
ADDSTOP Stop the movements superposition (SRV85)
AXIS Axis loop control

AXIS S Axis loop state

BACKLASH Taking up of play

BUFMOV_S Number of waiting orders

CLEAR Put to zero the axis position

CONS Command voltage

CONS S Command voltage state

CORPOS S Value of applied correction
CORRECTION Correction function triggered on capture input (SRVS85)
CORRECTION_S Correction state (SRV85)

DEC Deceleration

DEC% Deceleration in percent

ENABLE Enable signal driving

ENABLE S Enable signal state

FE S Following error

FEMAX S Following error limit

FILTER Activate or desactivate a filter
HOME Home position

HOME S Home state

ICORRECTION Correction function (SRV85)
ILIMIT Driving ILIMIT state

ILIMIT S ILIMIT signal state

LIMMIN S Minimum thrust state

LIMMAX S Maximum thrust state

LIM S Thrusts state

LOOP Virtual mode

MERGE Movements merging

MOVE S Movement state

ORDER Movement order number

ORDER S Current order number

POS Reached position

POS S Real position

SENSOR_S Sensor state

SENSORI S C1 Sensor state (SRV85)
SENSOR2 S C2 Sensor state (SRV85)
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STOPCORRECTION
THEORICSRCK 1
TRIGGER

VEL

VEL%

VEL S

ZERO S

10-8-2- Positioning
MOVA
MOVAC
MOVAP
MOVAT
MOVR
MOVRT
SSTOP
STOP
STTA
STTI
STTR
TRAJ

10-8-3- Synchronization
ABSCAM
CAM
CAMC
CAMFROMPOINT
CAMNUM_S
CAMSEG S
CAM S
DISABLERECALE
ENABLERECALE
GEARBOX
GEARBOXRATIO
LOADABSCAMEX
LOADCAMEX
LOADPOINT
LOADS
MASTEROFFSET
MOVC
MOVL
MOVS / MOVSP
MOVSC

Stop of correction function (SRV85)
Selection source of synchro
Launches a movement

Speed

Speed in percent

Real speed

State of the encoder zero

Absolute movement

absolute movement triggered on capture input
Launch absolute movement
Absolute triggered movement
Relative movement

Relative triggered movement
Without waiting axis stop
Axis stop

Start an absolute movement
Start an infinite movement
Start a relative movement

Trajectory

Absolute electronic camebox

Electronic cam

Electronic cam triggered on capture input (SRV85)
Slave position in the cam

Number of the running cam

Equation number of the running cam

State of the cam

Desactivation of recale

Automatic fitting encoder function

Gearbox

Change the reduction ratio of an electrical shaft
Load an absolute cambox in the servo module
Load a cam in a servo board

Point of a cam in a servo board

Load a synchronized movement

Shift dynamically the master positio

Circular movement

Linear movement

Synchronized movement

Synchronized movement triggered on capture input

R343

- 183 - SERAD S.A.



MCS32 EX Documentation

MOVST
SLAVEOFFSET
STARTABSCAM
STARTCAM
STARTCAMC
STARTCAMT
STARTS

STOPI

10-8-4- Capture
CAPTURE
CAPTUREI
CAPTURE2
REGPOS_S
REGPOSI S
REGPOS2_S
REG S
REGI S
REG2 S

Synchronized movement triggered

Shift dynamically the slave position

Start an absolute cambox

Launch the execution of a cam

Launch the execution of a cam on capture input
Execution of a cam triggered

Start a synchronized movement

Stop interpolation moves

Starting position capture

Starting position capture (SRV85)
Starting position capture (SRV8S5)
Captured position

Captured position (SRV85)
Captured position (SRV85)
Capture state

Capture state (SRV85)

Capture state (SRV8S)

10-8-5- Enhanced Event Funtion

AXISCONDITION
AXISEVENT
AXISLEVEL
AXISMEASURE
CLEARFIFO

FIFO

FIFONUMBER
GETAXISEVENT
MODIFYAXISEVENT

10-9- PLC

10-9-1- Logical inputs / outputs

Configuration des conditions

Events configuration or read events out of factual tasks
Instructions definition

Read distances and timings

Clear the list of state change

Read distances between state change

Number of observed state change

Reading events out of factual tasks

Event configuration

CAMBOX Cambox

CAMBOXDELAY Anticipation delay

CAMBOXSEG Cambox segment

CAMBOXVAR Cambox on variable

INP 1 digital input reading

INPB 8 digital inputs reading

INPW 16 digital inputs reading

ouT 1 digital output writing
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OUTB

OUTW

PLCINIT

PLCINP

PLCINPB
PLCINPNE
PLCINPPE
PLCINPW
PLCOUT
PLCOUTB
PLCOUTW
PLCREADINPUTS
PLCWRITEOUTPUTS
SETINP

SETOUT
STARTCAMBOX
STOPCAMBOX
WAIT

8 digital outputs writing

16 digital outputs writing

PLC function initialisation

Read TOR input

Read a 8 inputs block

Read a negative edge on PLC TOR input
Read a positive edge on PLC TOR input
Read a 16 inputs block

Write a output

Write a 8 outputs block

Write a 16 outputs block

Read the PLC inputs

Write the PLC outputs

Inputs filter and invert
Outputs invert
Start a cambox
Stop a cambox

Condition waiting

10-9-2- Analogue inputs / outputs

ADC
DAC

10-9-3- Timing
DATES$
DELAY
GETDATE
GETTIME
SETDATE
SETTIME
TIME
TIMER
TIMES

10-9-4- Event handling
DIFFUSE
GETEVENT
MODIFYEVENT
SIGNAL
WAIT EVENT

10-9-5- Counter
CLEARCOUNTER

Analogue inputs

Analogue outputs

Current date in string
Passive wait

Current date

Current time

Set date

Set time

Global time base
Global wide time base

Current time in string

Send event
Read event
Event configuration
Send event

Passive event wait

RAZ counter
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COUNTER_S
SETUPCOUNTER

10-10- Terminal operator

10-10-1- Dialog 80, 160 and 640

BEEP
BUZZER
CLS
CURSOR
EDIT
INKEY

KEY
KEYDELAY
KEYREPEAT
LOCATE
PRINT
WAIT KEY

10-10-2- Dialog 80 et 640

EDITS
LED

10-10-3- Dialog 640
BACKLIGHT
BOX
FONT
HLINE
PIXEL
VLINE

10-11- Task handling

Counter read

Counter configuration

Brief sound
Continuous sound
Clear screen

Clear or display cursor

Read a key

Last key

Delay before repeat key
Repeat key period
Cursor position

Print a text

Key waiting

alphanumeric data capture

driving leds

screen saver control
Draw box

Font selection

Draw horizontal line
Draw point

Draw vertical line

CONTINUE Continue task execution
HALT Stop task
RUN Start task
SUSPEND Suspend a task
STATUS Task state
10-12- Communication
CARIN Input buffer state
CAROUT Output buffer state
CLEARIN Clear input buffer
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CLEAROUT
CLOSE
INPUT
INPUTS
OPEN...AS...
OUTEMPTY
PRINT
TX485

Clear output buffer

Close communication port

Data reading

Char string reading

Open a communication port
Output buffer status

Write on the communication port
Modify RS485 output state

10-13- Flash, Security and other functions

CRC
CLEARFLASH
DISPLAY
FLASHOK
FLASHTORAM
POWERFAIL
RAMTOFLASH
RAMOK
RESTART
SECURITY
VERSION
WATCHDOG

10-14- Conversion

CVL

CVLR

CVI

CVIR
LONGTOINTEGER
MKLS$

MKLRS$

MKIS$

MKIRS$
REALTOLONG
REALTOINTEGER
REALTOBYTE

Return the checksum value
Clear flash memory

7 segments display

Test data in flash memory
Restore from flash memory
Power failure detect
Backup to flash memory
Test ram memory

Restart system

Define security actions
Operating system version
Watchdog

Convert string to long integer
Convert string to reverse long integer
Convert string to integer

Convert string to reverse integer
Convert long integer to integer
Convert long integer to string
Convert reverse long integer to string
Convert integer to string

Convert reverse integer to string
Convert real to long integer
Conversion real to integer

Conversion real to byte

10-15- Agreement between limits expressed in pulses and limits expressed

in users unit

Users unit limits are expressed with this expression :
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= Limituser unit= (Limitpulses x Parameter UNITREV_P)/(Parameter ENCODER P)

The user unit is the selected unit in the boardard configuration screen « Axis menu » of the
axis board (Ex : mm, degree, round...).

Example :

U Axis with a 1000 pulses encoder ® ENCODER_P(Axis)=4x1000=4000

% Encoder at the end of a ball screw with 5mm by step ® UNITREV_P(Axis)=5

& the value of the POSMIN_P parameter is 0 to 32767 pulses, so 0 to 40,95875 mm.

10-16- Alphabetic list

10-16-1- Addition (+)
Syntax : <Expression1> + <Expression2>

Accepted types :  Byte, Integer, Long integer, real or string

Description : This operator adds two numeric expressions and return a value type identical as its
operand.

Remarks : <Expressionl> and <Expression2> must be numerical valid expressions.
<Expression1> et <Expression2> must have the same type.

Example : a%=10
b%=5
c%=a%+b% 'Result : c%=15

See also : -, *and .

10-16-2- Subtraction (-)

Syntax : <Expression1> - <Expression2>

Accepted types :  Byte, Integer, Long integer or real

Description : this operator subtract <Expression2> from <Expressionl> and return a value type
identical as its operand.

Remarks : <Expressionl> and <Expression2> must be numerical valid expressions.
<Expression1> and <Expression2> must have the same type.

Example : a%=10
b%=5
c%s=a%-b% 'Result : c%=5

See also : et/

10-16-3- Multiplication (*)
Syntax : <Expressionl> * <Expression2>

Accepted types :  Byte, Integer, Long integer or real

Description : This operator multiply <Expression1> by <Expression2> and return a value type
identical as its operand.

Remarks : <Expressionl> and <Expression2> must be numerical valid expressions.
<Expression1> et <Expression2> must have the same type.

Example : a%=10
b%=5
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c%$=a%*b% 'Result : c%=50

See also : '+, '-"and /"

10-16-4- Division (/)
Syntax : <Expression1> / <Expression2>
Accepted types :  Byte, Integer, Long integer or real
Description : This operator divide <Expression1> by <Expression2>

Remarks : <Expressionl> and <Expression2> must be numerical valid expressions.
<Expressionl> et <Expression2> must have the same type. <Expression2> must be
different of zero. This operator always return a real value.

Example : a%=10

b%=5

c!=a%/b% 'Result : c!=2.0
See also : '+, *and DIV.

10-16-5- Lower (<)
Syntax : <Expression1> < <Expression2>
Accepted types :  Byte, Integer, Long integer, real or Char string
Description : This operator tests if <Expression1> is lower than <Expression2>.

Remarks : <Expressionl> and <Expression2> must be numerical valid expressions.
<Expression1> and <Expression2> must have the same type.

Example : a%=10
IF b%<a% THEN ...
See alSO : |:|’ v>v’ v>:v’ v<:v, <>

10-16-6- Lower or equal (<=)
Syntax : <Expression1> <= <Expression2>
Accepted types :  Byte, Integer, Long integer, real or Char string
Description : This operator tests if <Expression1> is lower or equal than <Expression2>.

Remarks : <Expressionl> and <Expression2> must be numerical valid expressions.
<Expression1> and <Expression2> must have the same type.

Example : a%=10
IF b%<=a% THEN ...

See also : = =L IS

10-16-7- Left shift (<<)
Syntax : <Expression1> << <Expression2>

Accepted types : Byte or Integer

Description : This operator shifts <Expression2> bits from <Expression1> from right to left.
Remarks : <Expression2> is the number of bits to shift. The shifting is not circular.
Example : a%=100b
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b% =a%<<2 'Result b?%=10000b

See also : >>

10-16-8- Different (<>)
Syntax : <Expressionl> <> <Expression2>
Accepted types :  Byte, Integer, Long integer, real or Char string
Description : This operator tests if <Expression1> and <Expression2> are different.

Remarks : <Expressionl> and <Expression2> must be numerical valid expressions.
<Expression1> and <Expression2> must have the same type.

Example : a%=10
IF b%<>a% THEN ...

See also : = !

10-16-9- Affect/Equal (=)
Syntax : <Expression1> = <Expression2> Or <Variable>=<Expression2>
Accepted types :  Bit, Byte, Integer, Long integer, real or Char string

Description : this operator affects <Variable> to <Expression2> or tests if <Expressionl> is
equal to <Expression2>.

Remarks : <Expressionl> and <Expression2> must be numerical valid expressions.
<Expression1> and <Expression2> must have the same type.

Example : a%=10
IF b%=5 THEN ...
See also : EME— N
10-16-10- Greater (>)

Syntax : <Expression1> > <Expression2>

Accepted types :  Byte, Integer, Long integer, real or Char string

Description : this operator tests if <Expressionl> is greater than <Expression2>,

Remarks : <Expressionl> and <Expression2> must be numerical valid expressions.
<Expression1> and <Expression2> must have the same type.

Example : IF b%>a% THEN ...

See also : =L IS !

10-16-11- Greater or equal (>=)Diff rent

Syntax : <Expression1> >= <Expression2>

Accepted types :  Byte, Integer, Long integer, real or Char string

Description : This operator tests if <Expression1> is greater or equal than <Expression2>.

Remarks : <Expressionl> and <Expression2> must be numerical valid expressions.
<Expression1> and <Expression2> must have the same type.

Example : IF b%$>=a% THEN ...

See also : =L < !
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10-16-12- Right shift (>>)
Syntax : <Expression1> >> <Expression2>

Accepted types :  Byte or Integer

Description : This operator shifts <Expression2> bits from <Expression1> from left to right.
Remarks : <Expression2> is the number of bits to shift. The shifting is not circular.
Example : a%$=11010b

b% =a%$>>2 'Result b%=110b

See also : <<

10-16-13- Exponent (")
Syntax : <Expression1> * <Expression2>
Accepted types : Byte, Integer, Long integer or real

Description : this operator raises <Expression1> to the <Expression2> power.

Example : al=b!”2 ' a=b?

10-16-14- ABS — Absolute value

Syntax : ABS (<Expression>)
Accepted types :  Byte or Integer

Description : This function provide the absolute value of <Expression>. A negative number is
then converted in a positive number.

Remarks : <Expression> must be a valid numerical expression. The absolute value of a
number is its no-signed value.

Example : a%$=ABS (-100) 'Result : a%=100
a%=ABS (25) 'Result : a%$=25

10-16-15- ABSCAM - Absolute electronic camebox

Syntax : ABSCAM (<Slave>,<Master>, <Table>, <Mono>, <Reverse>,
<PositiveDirection>)
Description : This function launch an electronic absolute camebox between two axes.
Remarks : <Slave> : Name of the slave axis where is done the came (servo module: SRV15,
SRV85..)

<Master> : Name of the master axis (servo module or encodeur module: SCD22,
SRV15, SRV85..)

<Table> : Name of the camebox table given by the data’s editor in global
variables’s tab of MCB software (variable of type « cambox’s table »). The values
given to the master axis position must be growing.

<Mono> : Define the automatic relooping of the came. Enter the value 0 for a cam
who reloops on his profil always until a stop will send, enter 1 for a cam who
execute his profile one time.

<Reverse> : Indicate if the slave must follow the master in the two way.

& Enter the value 0 for a not reversible cam: the mastter move in the other sens
given by <PositiveDirection>, the slave stop et restart when the master go ing in
the good sense and reaching the master position where the slave was stop.
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% Enter the value 1 for a reversible cam: The slave follow his cam‘s profil
ignorant the master’ sense.

<PositiveDirection> : If the came is not reversilbe, the normal sens of the master
must be indicate. Enter 0 for negative sense or 1 for a positve sense.

Exenuﬂe: ABSCAM (Master, Slave,Table,0,1,1) ' Non mono-coup, reversible,

' sens positif, avec un

See also : CAMBOX , GEARBOX, MOVS, CAM, CAMC

10-16-16- ACC - Acceleration

Syntax 1 : ACC(<Axis>) = <Expression>

Syntax 2 : <Variable> = ACC(<Axis>)

Syntax 3 : ACC(<AxisX>,<AxisY>) = <Expression>

Units : Expression, Variable : user unit per s*> (Ex : mm/s?, degré/s?, round/s>...)
Limits : Expression, Variable : 5.10"-5 to 1,5.1076 pulses/s

Accepted types :  <Expression> : Byte, Integer, Long integer or real

<Variable> : real

Description : This instruction reads or writes the current acceleration.

Remarks : <Expression> must be a real valid expression. The current acceleration can be read
or write at any time. The third form is used for interpolation.

Example : ACC (X) =500

See also : DEC, POS and VEL

10-16-17- ACC% - Acceleration in percent

Syntax : ACC%(<Axis>) = <Expression>

Limits : Expression : 1 to 100

Accepted types : <Expression> : Byte, Integer, Long integer or real

Description : This function sets current acceleration in percent of acceleration parameter
(ACC _P).

Remarks : The value of ACC P can be set in the screen "Speed Profile" during the board
configuration.

Example : ACC_P(X)=500

ACC% (X)=10 'The current acceleration is 50 units / s?

See also : DEC%

10-16-18- ADC — Analogue input

Syntax : <Variable>= ADC (<Analoglnput>)
Units : Variable : Volt
Limits : Variable : +/- 10V

Accepted types :  <Variable> : real

Description : This function returns the voltage of an analogue input.
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Remarks : <Analoglnput> must represent the name of an analogue input.
Example : a!=ADC (Temperature)
See also : DAC

10-16-19- ADDMOY - Superposition of movements
Syntax : ADDMOV (<Slave>, <Master>, <Coefficient>)

Units : <Coefficient> : pulse factor between the master and the slave
Accepted types : <Coefficient> : real

Description this function allow the superposition of the master axis movements on the slave
axis movements.(only SRV85)

Remarks : <Slave> and <Master> must be servo axis. The master and the slave can execute
any type of movements like positioning, synchronization or interpolation.

See also : ADDSTOP

10-16-20- ADDSTOP - Stop the superposition of movements

Syntax : ADDSTOP (<Slave Axis>)

Description : This function cuts off the link of movements superposition of the slave axis.(only
SRV8S)

Remarks : <Slave Axis> must be a servo axis. If the slave axis passed in open loop mode

(AXIS(Slave)=0fY), the link between the master and the slave axis is cutting off.
See also : ADDMOV

10-16-21- AND — Operator AND

Syntax : <Expressionl> AND <Expression2>

Accepted types :  Bit, Byte or integer

Description : This function makes a binary AND between two expressions and return a value
type identical as its operands.

Remarks : <Expression1> and <Expression2> must have the same type.

Example : IF (A% AND OFF00Oh)<>0 THEN ...

See also : OR, NOT, XOR and IF

10-16-22- ARCCOS —Invert cosine

Syntax : ARCCOS (<Expression>)
Limits : —1to+1

Accepted types :  Byte, Integer, Long integer, real

Description : This function returns the arccosine of <Expression>.

Remarks : <Expression> must be a numerical valid expression. This function returns an angle
expressed in radians.

Example : pi!=2*ARCCOS (0)

See also : SIN, COS and TAN
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10-16-23- ARCSIN - Invert Sine

Syntax :

Limits :
Accepted types :
Description :

Remarks :

Example :

See also :

ARCSIN (<Expression>)

-1 to +1

Byte, Integer, Long integer, real

This function returns the arcsine of <Expression>.

<Expression> must be a numerical valid expression. This function returns an angle
expressed in radians.

pi!=2*ARCSIN (1)
SIN, COS and TAN

10-16-24- ARCTAN - Invert tangent

Syntax :
Accepted types :
Description :

Remarks :

Example :

See also :

ARCTAN (<Expression>)
Byte, Integer, Long integer, real
This function returns the arctangent of <Expression>.

<Expression> must be a numerical valid expression. the function ARCTAN takes
the ratio of two sides of a right triangle and returns the corresponding angle. The
ratio is the length of the side opposite the angle divides by the length of the side
adjacent to the angle.

a!=ARCTAN (3)

pi!=4*ARCTAN (1)

SIN, COS and TAN

10-16-25- ASC — Convert char to ASCII

Syntax :
Accepted types :

Description :

Remarks :

Example :

See also :

ASC (<String>)
Char string

This function returns a numeric value which is the ASCII code for the first
character of a string expression.

If the string length <String> is zero, the zero value is returned.

a$="A"
b#=ASC (a$) 'Result : b#=65

CHRS.

10-16-26- AXIS — Axis loop control

Syntax :
Description :

Remarks :

AXIS (<Axis>) = ON | OFF
This instruction is used to open and close axis loop.

When the axis is in closed loop (AXIS=ON), all the movements instructions are
transmitted to the axis card by the buffer of movements and executed. If the axis
passed in an open loop mode (AXIS=OFF), the buffer of movements is cleared,
analogique command is pulled to 0 and the instructions MOVE _S and FE_S return
the value 0.

Warning :
% This instruction is effective after about 3ms, so for a good servo control :
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Example :

See also :

AXIS (X)= ON

WAITAXIS_ S (X)=0N

& All the instruction sent to an axis card, which is in an open loop mode, will be
consume but not really executed by the axis card.

U If an axis is in a following error, all the axis driven by the MCS go in a open
loop mode.

AXIS (X) = ON ' Closed loop

MOVA (X=1000) ' Movement to the position 1000

OUT (S1)=1 'Sortie S1=1

MOVA (X=2000) 'Following error detected on another axis

'If the position 2000 is not reached yet,
'"the task continues and the S1 output
'pbecomes 0

OUT (S1)=0
AXIS S, SECURITY

10-16-27- AXIS_S — Axis loop state

Syntax :
Description :
Remarks :

Example :

See also :

AXIS S(<Axis>)
This function permits to read axis loop state and return an ON or OFF state.

This function can be used at any time to see if the axis loop is closed.

MOVA (X=100)
If AXIS S(X) = OFF THEN GOTO Error 'Error because the axis 1is
'passed in a open loop
'mode
OUT (InhibDrive) = Axis s (X) '"This inhibition drive output
'must be used in a security task
AXIS

10-16-28- AXISCONDITION - Configuration des conditions

Syntax:
Accepted types :

Description:

AXISCONDITION(<Axis>, <Num event>, <Condition>, <Valid state>)
<Num event> : Byte
<Condition> : Integer
<Valid state > : bit
This instruction allow to define the starting conditions of each events.
<Axis> : Name of the servo or encoder axis
<Num event> : Number of the axis event (1 or 2)
<Condition> : The condition is define by a mask on 16 bits as :
- bit 0: comparison to execute for the first test
0 : measure >= consigne
1 : measure < consigne
- bit 1..3: number of the used measure for the first test (0..7)
- bit 4..5: number of the used consigne for the first test (0..3)

- bit 6: comparison to execute for the second test

R343

-195 - SERAD S.A.



MCS32 EX Documentation

0 : measure >= consigne
1 : measure < consigne
- bit 7..9: number of the used measure for the second test (0..7)
- bit 10..11: number of the used consigne for the second test (0..3)
- bit 12..13: Logic operation to execute between the first and second result:
0: PASS (résultat= résultat du premier test)
1: AND
2: OR
3: XOR
<active state> : define the state of the condition use to generate the event.
Exemples: Event if the sensor is ‘0’ during a distance who is between 200 and 400.
' consigne N°0= 200
AXISLEVEL(X, 0) =200
' consigne N°1= 400
AXISLEVEL(X, 1) =400
"testA : measure N°4 >= consigne N°0
' testB : measure N°4 < consigne N°1
' logic operation = AND
¢ valide state =1
AXISCONDITION(X, 1, 01011000001001b, 1)

Event if the sensor is ‘0’ during a distance < 200 or >= 400.
' consigne N°0= 200

AXISLEVEL(X, 0) =200

' consigne N°1= 400

AXISLEVEL(X, 1) =400

"testA : measure N°4 < consigne N°0

' testB : measure N°0 >= consigne N°1

" opération logique= OR

¢ etat valide =1

AXISCONDITION(X, 1, 10010001001000b, 1)

Event when the distance running with the sensor to 1 is >= 400.
' consigne N°0= 400

AXISLEVEL(X, 0) =400

' testA : measure N°1 >= consigne N°0

'logic operation = PASS

¢ valide state =1

AXISCONDITION(X, 1, 00000000000011b, 1)

Event if the total running with the sensor to 1 is <200.
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' consigne N°0= 200

AXISLEVEL(X, 0) =200

' testA= measure N°5 < consigne N°0

" logic operation= PASS

“ valid state =1

AXISCONDITION(X, 1, 00000000001010b, 1)

10-16-29- AXISEVENT - Events configuration or read events out of factual
tasks

a) Events configuration :

Syntax: AXISEVENT(<Axis>, <Active>, <Time maesure>, <Sensor 2>, [<Desactivate
filtering >, <Inversion>])

Accepted types:  <Actif>, <Mesure Temps>, <Cellule 2>, <Filtrage>,
<Inversion> : Bit

Description: This instruction allow to define the physic configuration necessary to the
measurement and events generation.

<Axis> : Name of the servo or encoder modulo

<Active> : Activation of axis events

<Maesuring time> : to 1 maesure in time, to 0 maesure in distance

<Sensor 2> : a 1 mesure sur C2, a 0 mesure sur C1

<Desactivate filtering> : to 0 filtering input at 2 ms, to 1 not filtering input (0,1ps)
<Inversion> : to 1 negative logic, a 0 positive logic

Remarks: The filtering and inversion parameters are optionnals. It’s necessary to use them if
the card input was not previously parametering by a capture instruction. When this
parameters are forgotten, the input is not configured. Attention, the HOME
instruction delete automaticaly the inversion and filtering.

Exemple: AXISEVENT(X,True,False,False) ' Measuring event on sensor in distance

b) Reading events out of factual tasks :
Syntax : <Variable> = AXISEVENT(<Axis>, <Event number>

Accepted types:  <Variable> : Bit, Byte, Integer, Long integer, Real.

<Event number> : Byte

Description : This function allow to accomplish and read the events who have been detecte on
inputs without use event task.

Exemple : If AXISEVENT(X,1) Then
End If

10-16-30- AXISLEVEL — Instructions definition

Syntax: AXISLEVEL(<Axis>, <Instruction number>) = <Instruction>

Accepted types:  <Instruction number> : Byte
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<Consigne> : Long interger
Description: This function allow to define the instructions.
<Axis> : Name of the servo or encoder modulo
<Instruction number> : number of the instruction to configurate (0 to 4)

<Instruction> : distance ou duration.

Remarks: The number instructions 0 to 3 square to used instructions for the tests. The
instruction number 4 square to filling up.
Exemple: AXISLEVEL(X,0)=400

10-16-31- AXISMEASURE — Read distances and timings
Syntax : AXISMEASURE(<Axis>,<Event num>,<N0><N1><N4><N5>)
Accepted types:  <Event num> : Byte
<NO>, <N1>, <N4>, <N5>: Long integer local variables
Description : This function allow to read running values or values capture by measure.

Remarks : The reading values square either to running value (Event num = 0) whether
captured values of each event (Event num =1 or 2).

10-16-32- BACKLASH - Taking up of play
Syntax : BACKLASH(<Axis>)=<Expression>
Accepted types : Expression : Real

Description : After to have launch this instruction, on any axis’s way change, the system
add on PlayValue to moving. The value of axis real position returned by
POS_S(Axis) will ignore this play.

Exemple :

' init

Jeu=0.05

Backlash (X) =0

Movr (X=Jeu*2) ' mouvement sens + assurant le rattrapage du jeu

Backlash (X)=Jeu ' activation de la fonction rattrapage de jeu

' (jeu de 5/100 mm) => toute inversion de déplacement

' integrera un rattrapage de jeu.

' Cycle

Mova (X=20) ' le jeu n'est pas pris en compte car pas d'inversion
' de sens (toujours sens + )

Mova (X=5) ' le jeu est pris en compte : la mécanique parcourt
' 20-5+Jeu=15.05mm

Position!=Pos_ s (X) ' la position retournée par la systéme est égale a 5 ' et
non 4.95

Mova (X=0) ' pas de rattrapage

Movr (X=50) ' rattrapage
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10-16-33- BACKLIGHT - Dilaog 640 in stand by

Syntax :
Units :
Accepted types :

Description :

Remarks :

Example :

BACKLIGHT=<duration>
duration : minutes
duration : Integer

this function defines the duration in minute during the backlight of Dialog 640 will
stay active if any of the key panel are pressed.

When backlight is switched off, if a key panel is pressed, the backlight is switched
on. The default duration is equal to 15 minutes.

Duration :  0->backlight switch off
1->backlight always switch-on.
(Duration>1) -delay in minutes.
" Warning : The backlight life duration is about 10 000 hours.

BACKLIGHT=120 "the backlight Dialog 640 will be switch off
'if a key panel is not pressed by the users

' in the two hours last

10-16-34- BEEP — Brief sound

Syntax :
Description :

Remarks :

Example :

Voir aussi :

BEEP
this instruction emits a brief sound on the operator panel dialog 80, 160 or 640.

This function uses the communication port #1. By default, the communication port
SERIAL1 will be used. If an operator panel Dialog 80, 160 or 640 is connected to
SERIALZ2, please use the OPEN function to affect #1 to the port SERTAL2.

IF KEY<>QENTER THEN BEEP
BUZZER

10-16-35- BOX — Draw box

Syntax : BOX(X1,Y1,X2,Y2,BorderColour, FillColour)

Units : X1,Y1,X2,Y2 : pixel

Limits : X1, X2 :1to240
Y1,Y2 :1to128

Accepted types : X1, Y1, X2, Y2, FillColour : Byte
BorderColour : Bit

Description : This instruction draws a box with the coordinates X1,Y1 (top left corner) and
X2,Y2 (down right corner) on the operator panel Dialog 640.

Remarks : The BorderColour parameter defines the colour of the border : black (0) or white
(1). The FillColour defines the colour of the filling : black (0), white (1) or
transparent (2).

Example : BOX (10,50,85,15,0,1) 'Black border with white fil colour
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10-16-36- BUFMOYV_S — Number of waiting orders
Syntax : <Variable>=BUFMOV _S(<Axis>)
Accepted types : <Variable> : Byte
Description this function returns the number of waiting movements in the axis board buffer.
The current movement of the axis board is not contained in the result of this
function.
Remarks : This function can be used after starting movements, to know if a movement is

finished. If the buffer of movements is full, the task is blocked and continue as
soon as the buffer is not full.

Example : STTR (X) =100
STTR (X) =50
STTR (X) =50
WAIT BUFMOV_S (X)<2 'Waiting the end of the first movement

10-16-37- BUZZER — Continuous sound

Syntax : BUZZER = <ON|OFF>

Description : This function activates or desactivates the buzzer of the operator panel dialog 80,
160 or 640.

Remarks : This function uses the communication port #1. By default, the communication port

SERIALI will be used. If an operator panel Dialog 80, 160 or 640 is connected to
SERIALZ2, please use the OPEN function to affect #1 to the port SERTAL2.

Example : Alarme:
BUZZER=0ON
DELAY 1000
BUZZER=OFF
DELAY 1000
GOTO Alarme
See also : BEEP

10-16-38- CALL — Subroutine call
Syntax : CALL <Name>

Description : This instruction calls a subroutine define by SUB block. <Name> is the block name
of the subroutine.
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Remarks : A subroutine can’t call itself. System contains some predefined subs :
_MENUMCS, PARAMMCS, MANUMCS, VARIABMCS, MEMORYMCS
and CLOCKMCS. The execution of this instruction launches the execution of the

next task.
Example : CALL Move
See also : SUB, ICALL

10-16-39- CAM — Cam type synchronization

Syntax : CAM (<Slave Axis>,<Master Axis>, <Cam table>,<Mono>,<Reverse>,

<PositiveDirection>,<Factor>)

Description : This function starts cam type synchronization between two axis.

Remarks : <Slave> : Slave axis name, on which is applied the cam ( servo board : SRV1S5,
SRVS85...)
<Master> : Master axis name ( servo or encoder board : SCD22, SRV15, SRV8S5
)

<Table> : Cam table name, set from the data editor (variable type ‘cam table’).

<Factor> is used to multiply all the slave positions defined in the table with a
coefficient.

<PositiveDirection> is a slave direction. Input 0 for a negative direction, 1 for a
positive one.

<Reverse> is a reversible axis :

% Input 0 for a non-reversible cam: if the master moves in the opposite way as the
one defined in <PositiveDirection>, the slave stops. It will start off again when the
master will go in the right way and pass by the position where the slave stopped.

% Input 1 for a reversible cam: The slave follows its cam profile whatever is the
master direction.

Exanqﬂe: CAM (Master, Slave, Table,0,1,1,2.5) ' reversible,
'‘positive direction, with a

' Factor 2.5
See also : CAMBOX, GEARBOX,, MOVS, CAMC

10-16-40- CAMBOX — Camboxes

Syntax : CAMBOX (<Number>,<Master>, <OutputCard>, <Seg Nb>,
<Delay Nb>)
Limits : Number :1to 8

SegNb :1to 16
Accepted types :  Number : Byte

Seg Nb : Byte
Delay Nb : Byte

Description : This function defines a cambox. All the segments defined before are deleted
(CAMBOXSEGQG).

Remarks : <Number> is the Number of the cambox

<Master> can be a servo axis, an encoder or a time based encoder.
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Example :

See also :

<OutputCard> is the name of a 8 or 16 outputs board.If you give 0 to the name’s
card, then the box stimulate a variable of integer type.

<Seg Nb> is the maximal number of segments in the cambox. If this value is zero,
then the cambox is destroyed and must be defined one more time to be used.

<Delay Nb> is the number of anticipation phases.

CAMBOX (1,Maitre,S,10,0) ' 10 segments cambox on S card outputs
CAMBOXSEG, CAMBOXDELAY, CAMBOXVAR

10-16-41- CAMBOXDELAY — Anticipation delay

Syntax :

Limits :

Units :

Accepted types :

Description :

Remarks :

Example :

See also :

CAMBOXDELAY (<Number>, <Delay Num>,<Velocity>, <Delay>)
Number : 1 to 8

Delay Num :1to 5

Velocity : in user units per second (Ex : mm/s, degree/s...)

Delay : in milliseconds

Number, Delay Num : Byte

Velocity : real

Delay : Long integer

This function defines an anticipation delay.

<Number> is cambox number.

<Delay Num> is the delay number.

CAMBOXDELAY (1,2,100,10) 'A 10 ms delay is up to 100 units/s
CAMBOX

10-16-42- CAMBOXSEG — Cambox segment

Syntax :

Limits :

Units :
Accepted types :

Description :

Remarks :

Example :

See also :

CAMBOXSEG (<Number>, <Num seg>, <Num Output>, <Begin>,<End>)
Number : 1 to 8

Num Output :1to 16

Begin, End : user unit

Number, Num seg, Num Output : Byte

Begin, End : real

This function defines a cambox segment.

<Number> is cambox number. <Num seg> is the segment number.  <Num
Output> is the number of the modified output or number of bit. The output is set
between <Begin> and <End>.
CAMBOXSEG(1,2,4,0,90) 'The second segment of the cambox 1 set

' the fourth output between 0 and 90° (user

'unit defined in degree).

CAMBOX

10-16-43- CAMBOXVAR — Cambox with contact on variable

Syntax 1:

CAMBOXVAR(<Numéro boite>)=<Expression>
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Syntax 2: <Variable>=CAMBOXVAR(<Box number>)

Accepted types : Variable, Expression : Integer.

Description : This function allow to initializate the value used by de cambox or read his
status.

Remark : It ‘s possible to change the value of this variable in a programme if the
boxcam is stop ? If the box is already start, it was not possible to change one
bit wtih COMBOXVAR.

Exemple :

CAMBOX (1,Maitre,0,2,0) ‘Boite a cames de 2 segments sur affectation variable

CAMBOXSEG(1,1,3,10,30) ' Le segment 1 de la boite 1 met le bit numéro 3 a 1
entre 10 et 30°

CAMBOXSEG(1,2,7,90,180) ' Le segment 2 de la boite 1 met le bit numéro 7 a 1
entre 90 et 180°

CAMBOXVAR (1)=0 " initialisation de la variable

STARTCAMBOX (1) ' démarrage de la boite

A%$=CAMBOXVAR (1) ' lecture état de la variable

IF A%.3=1 Then ... ' test du bit 3 de la variable

See also : CAMBOX , CAMBOXSEG, STARTCAMBOX

10-16-44- CAMC — electronic cambox triggered on capture input

Syntax : CAMC (<Slave Axis><Master Axis>,<Cam table>,<Mono>,<Reverse>,

<PositiveDirection>,<Factor>,<Configuration>

[,<TriggeredAxis>,<Window>,<Mini>,<Maxi>,<Inside>])

Accepted types :  <Configuration> : Hardware configuration byte of <Axis>

b0 :unused
bl : capture on Z signal
b2 : capture on C1 input
b3 : capture on C2 input
b4 : choice of edge : 0 for a positive edge, 1 for negative edge
b5..7 :unused
<PositiveDirection>, <Factor>, <Mini>, <Maxi> : real
<Cam table> : camtable

<Window>, <Inside> : bit

Description : This instruction is the same like CAM but it has a triggered condition on a

fastest capture input. The triggered can be on a position window. The parameters
<TriggeredAxis>, <Window>, <Mini>, <Maxi> and <Inside> are optional.

Remarks : <Master Axis> can be a servo axis, an encoder or a time based encoder.

<Slave Axis> must be a servo axis.

<Slave Axis> must be stopped (MOVE_S(Slave Axis)=0) before the instruction is
send because the movement can be obtained even if the condition is not valid.

See also : CAMBOX, GEARBOX,, MOVS, CAM
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10-16-45- CAMNUM_S — Number of the running cam

Syntax : <Variable>=CAMNUM_S(<Slave>)
Accepted types :  <Variable> : Integer

Description : this instruction permits to know the number of the running cam.
Remarks : <Slave> : Slave axis cam for which the cam will be applied (servo board: SRV15,
SRV85..)

The returned value has got a sense only if CAM_S is set.

Exanqﬂe : IF CAMNUM S(Slave)=1 THEN PRINT « Cam 1 running »
IF CAMNUM S (Slave)=2 THEN PRINT « Cam 2 running »

See also : CAM_S, CAMSEG S

10-16-46- CAMFROMPOINT - Slave position in the cam
Syntax : <Slave position>=CAMFROMPOINT(<Master position>,
<Table>,<Number>)
Accepted types : <Number> : Integer

<Table> : real table

Description : This intruction allow to calculate the slave positon <Slave position> in the cam,
corresponding to the master position <master position>.
Remarks : <Table> : Name of the table declared in the globale variable thumb of the MCB

software ( Type’s variable « real »).
<Number> : size of the table.
Number = ( CamPointNumber + 2 ) *2

10-16-47- CAMSEG_S — Equation number of the running cam

Syntax : <Variable>=CAMSEG_S(<Slave>)
Accepted types :  <Variable> : Integer

Description : this instruction permits to know which equation number of the cam is running.
Remarks : <Slave> : Slave axis cam for which the cam will be applied (servo board: SRV 15,
SRV85..)

The returned value has got a sense only if CAM_S is set.

Exanqﬂe . IF CAMSEG S(Slave)=1 THEN PRINT « Cam between point 1
and point 2 »
IF CAMSEG S (Slave)=2 THEN PRINT « Came between point 2

and point 3 »

See also : CAM_S, CAMNUM S

10-16-48- CAM_S — State of the cam
Syntax : <Variable>=CAM_S(<Slave>)
Accepted types :  <Variable> : Bit

Description : this instruction permits to know if a cam from the board is running.
Remarks : <Slave> : Slave axis cam for which the cam will be applied (servo board: SRV 15,
SRVSS..)
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Example :

See also :

IF NOT CAM S (Slave) THEN PRINT « Stopped cam »
IF CAM_S(Slave) THEN PRINT « Running cam »

CAMNUM S, CAMSEG S

10-16-49- CAPTURE - Position capture

Syntax :
Description :

Remarks :

Example :

See also :

CAPTURE (<Axis>,<Invert>,<Window>,<Mini>,<Maxi>,<Inside>)

This function activates the position registration .

With this instruction, MCS waits a positive edge on the registration input. When
the edge is detected, the position is stored in the REGPOS_S variable. REG_S is
also set. <Inversion> can change the type of the edge. If <Window> is true, then

the capture input is examined only when <Axis> is between <Mini> and <Maxi>
position.
<Inside> defines if the test is inside or outside <Mini> and <Maxi> position.
<Mini> must be always lower than <Maxi>.
CAPTURE (X, 0ff,0On,10,20,0n) '"Position capture on positive

'edge when X is between 10 and 20
WAIT REG_S(X)=True
MOVA (Y=500+REGPOS_S (X))

REGPOS_S, REG S, CAPTURE1, CAPTURE2

10-16-50- CAPTUREI1 - Position capture
Syntax : CAPTUREI(<Axel>,<Axis2>,<Configuration1>,<Fenétre2>,<Mini2>,

Accepted types :

Description :

Remarks :

Example :

<Maxi2>,<Inside2>)
<Configuration> : Hardware configuration byte of <Axis>
b0 : unused
bl : capture on Z signal
b2 : capture on C1 input
b3 : capture on C2 input
b4 : choice of edge : 0 for a positive edge, 1 for negative edge
b5..7 :unused
<Mini2>, <Maxi2> : real
<Window2>, <Inside2> : bit

This instruction stores the position of any SRV85 board on an edge of one of its
two capture inputs.

With this instruction, MCS waits an edge on its capture input. When an edge is
detected, the position is stored in the REGPOS1_S variable. REG1_S is also set. If
<Window2> is true, then the input is examined when <Axis2> is between <Mini2>
and <Maxi2> position.
<Interieur2> define if the test is inside or outside <Mini2> and <Maxi2> position.
<Mini2> must be always lower than <Maxi2>.
CAPTURE1 (Y,X,4,0n,10,20,0n) "Capture deportated of the

'position on X axis of

'Cl input positive edge of Axis Y

'when axis X is between 10 and 20
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WAIT REGl_S (Y)=True
Correction !=Phase-REGPOS1 S(Y,X)

See also : REGPOS S, REG S, CAPTURE, CAPTURE2

10-16-51- CAPTURE2 — Position capture
Syntax : CAPTURE2(<Axis>,<Configuration>,<Window>,<Mini>,<Maxi>,<Inside>)
Accepted types : <Configuration> : Hardware configuration byte of <Axis>
b0 : unused
bl : capture on Z signal
b2 : capture on C1 input
b3 : capture on C2 input
b4 : choice of edge : 0 for a positive edge, 1 for negative edge
b5..7 :unused
<Mini>, <Maxi> : real
<Window>, <Inside> : bit

Description : This instruction has the same functionality as CAPTURE but the position capture
can be made on C1 or C2 capture input or the Z signal of the encoder.

Remarks : With this instruction, MCS waits a capture edge. When the edge is detected, the
position is stored in the REGPOS2 S variable. REG2 S is also set. If <Window>
is true, then the input is examined when <Axis> is between <Mini> and <Maxi>
positions.
<Inside> defines if the test is inside or outside <Mini> and <Maxi> position.
<Mini> must be always lower than <Maxi>.

Exanqﬂe: CAPTUREZ2 (X,24,0ff,0,0,0ff) ' Position capture of axis X on

' the negative edge of the C2
' capture input of axis X
WAIT REG2_S(X)=True
Correction!=Phase-REGPOS2 S (X)

See also : REGPOS S, REG_S, CAPTURE, CAPTUREI1

10-16-52- CASE — Multiple tests

Syntax 1 : CASE <Expression> CALL <Label 1>[ {, <Label2> } ]

Syntax 2 : CASE <Expression> GOTO <Label 1> [ {, <Label2> } ]

Accepted types : Expression : Integer

Description : This function allows to make jumps to labels in function of <Expression> values.
Remarks : <Expression> must be an integer valid value. If the Expression value is equal to

zero or greater than the number of labels, the task goes on at the next line. The
execution of this instruction launches the execution of the next task.

Example : Case a% GOTO Movel, Move2
Goto Fin ‘a%$=0 or a$>2
Movel: 'ag =1
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Move2: 'ag = 2

Fin:

10-16-53- CARIN — Input buffer state

Syntax :

Description :
Remarks :
Example :

See also :

CARIN (<Number>)

This function returns the number of characters in the input buffer of the
communication port.

<Number> is the number used to open the communication port with OPEN
instruction. This function returns an integer.

WAIT CARIN (#1)>=3 ' Wait for at least 3 received characters
A$=Input$ #1,3 ' Read 3 characters

CAROUT, CLEARIN

10-16-54- CAROUT - Output buffer state

Syntax :
Accepted types :

Description :
Remarks :
Example :

See also :

<Expression>=CAROUT (<Number>)
<Expression> : integer

This function returns the number of characters in the output buffer of the
communication port.

<Number> is the number used to open the communication port with OPEN
instruction.

WAIT CAROUT (#1)<10 'Waits for place in the buffer

Print AS$; 'Characters writing

CARIN, CLEAROUT

10-16-55- CHRS - Convert ASCII to char

Syntax :
Accepted types :
Description :

Example :

See also :

CHRS$(<Code>)

Code : Byte

This function returns a one character-string whose ASCII code is the argument.
a#=97

b$=CHRS (a#) 'Result : b$="a"

ASASC C

10-16-56- CLEAR — Clear the axis position

Syntax :
Description :
Remarks :

Example :

CLEAR (<Axis>)
This instruction clears the axis position.
<Axis> can be a servo axis or an encoder.

CLEAR (X)
A!=POS_S (X) 'Result : A!=0.0
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10-16-57- CLEARCOUNTER - Counter clear

Syntax : CLEARCOUNTER(<Axis>,<Input>)
Accepted types :  <Input> : Byte
Description : This instruction initialize the counter to zero.
Remarks : <Axis> : Servo card name
<Input> : Input number (1 for C1 input, 2 for C2 input)
See also : COUNTER_S, SETUPCOUNTER

10-16-58- CLEARFLASH - Clear flash memory

Syntax : CLEARFLASH

Description : This function clears parameters and the first 10000 safe variables in the flash
memory.

See also : RAMOK, FLASHOK, FLASHTORAM

10-16-59- CLEARFIFO - Clear the list of state change
Syntax: CLEARFIFO(<Axis)

Description: This function allow to clear the state change list of the input.

10-16-60- CLEARIN - Clear input buffer

Syntax : CLEARIN <Number>

Description This instruction suppresses all the characters in the input buffer of the
communication port.

Remarks : <Number> is the number used to open the communication port with OPEN
instruction.

Example : CLEARIN #1
Wait CARIN (#1)>=3 '"Wait for at least 3 characters
A$=Input$ #1,3 'Read 3 characters

See also : CARIN

10-16-61- CLEAROUT - Clear output buffer

Syntax : CLEAROUT <Number>

Description : This instruction suppresses all the characters in the output buffer of the
communication port.

Remarks : <Number> is the number used to open the communication port with OPEN
instruction.

Example : CLEAROUT #1
Print AS; 'Write the characters

See also : CAROUT
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10-16-62- CLOSE — Close communication port

Syntax :

Description :
Remarks :

Example :

See also :

CLOSE #Number

The number argument is the number used in the OPEN instruction to open the
communication port.

If you want to change the communication mode, you must close and open once
again the communication port.

CLOSE #1
OPEN, INPUT and PRINT.

10-16-63- CLS — Clear screen

Syntax :

Description :

Remarks :

CLS
CLS 1, CLS 2, CLS 3 or CLS 4 (only with Dialog 160 and 80)
CLS B, CLS W (only with Dialog 640)

CLS clears the four lines of the operator panel screen. CLS 1, CLS 2, CLS 3, CLS
4 clears respectively the first, second, third and fourth line of the operator panel
DIALOG 160 and 80 screen. The function CLS B clears the screen of the Dialog
640 with a black background. The function CLS W clears the screen of the Dialog
640 with a white background

This function uses the communication port #1. By default, the communication port
SERIALI1 will be used. If an operator panel is connected to the port SERIAL2,
please use OPEN function to affect #1 to the port SERIAL2.

10-16-64- CONS — Command voltage

Syntax :

Units :

Limits :
Accepted types :
Description :

Remarks :

Example :

See also :

CONS(<Axis>)=<Expression>

Expression : Volt

Expression :—10to +10

Expression : real

This function opens axis loop and set command voltage to a particular value.

Be careful, in this case, the following error is no more controlled. <Axis> must be
a servo axis. This instruction is useful to test the drive and the motor.
<Expression> represents a voltage between -10 and +10V.

CONS (X)=5.0 '5V value
CONS S

10-16-65- CONS_S — Command voltage state

Syntax :
Description :

Remarks :
Example :

See also :

CONS_S(<Axis>)
This function returnsthe image of command voltage.

<Axis> must be a servo axis. This function is used to know the current value of the
command voltage.

a!=CONS_S (X)
PRINT #1,a!

CONS
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10-16-66- CONTINUE - Continue task execution

Syntax : CONTINUE <Name>

Description : This instruction is used to continue the execution of a suspended task.

Remarks : <Name> must be the name of a suspended task. This function has no effect on the
stopped or executed task.

Example : Wait Inp(Start)
RUN Coupe
Begin:

Wait Inp (Stop)

SUSPEND Coupe

Wait Inp (Start)

CONTINUE Coupe
Goto Begin

See also : RUN, HALT, SUSPEND

10-16-67- CORRECTION - Function of correction
Syntax : CORRECTION(<Slave>,<Master>,<Mode>,<Capture>,<Configuration>,

<Window>,<Mini>,<Maxi>,<Inside> ,<Phase>,
<Master Dist.>,<Maxi Slave vel.> <Mini Slave vel.>,
<Dist.accel.mini>,[<WayCorrection>])
Units : <Master Dist. > : user units
<Maxi Slave vel.>, <Mini Slave vel.> : user unit/s
<Dist.accel.mini> : user unit/s?
Accepted types : <Mode>, <Capture>, <Window>, <Inside> : bit
<Configuration> : Hardware configuration byte of <Axis>
b0 : unused
bl : capture on Z signal
b2 : capture on C1 input
b3 : capture on C2 input
b4 : choice of edge : 0 for a positive edge, 1 for negative edge
b5..7 : unused
<Phase>, <Maxi>, <Mini>, <Master Dist.>, <Maxi Slave vel.>,
<Mini Slave vel.>,<Dist.accel.mini> : real

Description : This function realizes a correction movement on a slave axis during the distance of the
master axis on an event of a capture position.(SRV8S5 only)

Remarks : <Slave> must be a servo axis (SRV85) to realize the correction and <Master> can be a
servo axis or an encoder. Mode defines the single shoot mode (0) or the continuous
mode (1). Capture defines the capture register : register 1 of the master (0) or register
1 of the slave (1). Window indicates if the correction must be realized in a window.
Maxi must be greater than Mini. Inside defines if the correction is inside(1) or
outside(0) the window. Phase defines if the capture position is equal to this phase, no
correction will be realized. Because the parameters are stored in the slave axis, when
the event is detected, the correction is instantaneously realized. <Master Dist.> is the
interval of correction. <Maxi Slave vel.> is the maximal velocity during the
correction. <Mini Slave vel.> is the minimal Velocity during the correction.
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<Dist.accel.mini> defines the interval of acceleration and deceleration of the slave
axis on the master distance. If CORRECTION is already true (in continuous mode),
this instruction can be executed again in a real-time to change the parameters (for
example the phase). But, it is necessary to indicate all the parameters even if they
don’t change.

<WayCorrection> : type byte :

if parameter = 0 or not use => the compensation applicate will be negative or positive
(more short)

if parameter = 1 => the compensation applicate will be positive
if parameter = 2 => the compensation applicatewill be negative
Parameters Vmaxi and Vmini act as :
Max slave speed with correction = (RatioMasterSlave+SlaveMaxSpeed)*MasterSpeed
Min slave speed with correction = (RatioMasterSlave+SlaveMinSpeed)*MasterSpeed
RatioMasterSlave:
If gearbox with ratio %2 => RatioMasterSlave=0,5 (slave turn twice time less quick than master).
If gearbox with ratio 1 => RatioMasterSlave=1 (Slave & Master have the same speed).
Exemples :
We have a RatioMasterSlave = 1
MasterRunningSpeed = SlaverRunningSpeed = 600°/s
We want a max speed of slave with correction = 660°/s
We want a min speed of slave with correction = 480°/s

Max slave speed with correction = (RatioMasterSlave+SlaveMaxSpeed)*MasterSpeed =>
660°=(1+ SlaverMaxSpeed)*600 => SlaveMaxSpeed = 0.1

Min slave speed with correction = (RatioMasterSlave+SlaveMinSpeed)*MasterSpeed
=>480°=(1+ SlaverMinSpeed)*600 => SlaveMinSpeed = 0.2

CORRECTION(Slave,Master,Mode,Capture,Configuration, Windows,Mini,Maxi,Inside,
Phase,MasterDist,0.1,0.2, MinAccDist)

Warning :
& The last correction must be executed completely before this instruction will be executed again.

& If the master axis is in an opposite direction, the correction is not realized and is lost.

% The slave axis must be linked to the master axis by a gear box function (GEARBOX or
GEARBOXM), a synchronized movement (MOVS, MOVSM, MOVSP, MOVSC) or a cambox
function (CAM, CAMC) before the execution of the correction instruction.

& If the correction is out of the limits, the errors occurs and the maximal allowed correction is
applied.

See also : STOPCORRECTION, ICORRECTION

10-16-68- CORRECTION S — Correction state

Syntax : <Variable>=CORRECTION_S(<Slave>)
Accepted types :  <Variable> : byte
b0=1 : Wait state correction.
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Description :

Remarks :

See also :

bl=1 : Execution state correction.
b2=1 : Error detected : Correction out of limits (The limit correction was applied).
This function gives the state of the correction cycle.

<Slave> must be a servo axis SRVS8S5. In a closed loop mode, the returned value of
CORRECTION S is between « Wait state correction » and « execution state
correction » (| b0=1 b1=0 | b0=0 b1=1 | b0=1 b1=0 |...).

In single shoot mode, it will be : | bO=1 b1=0 | b0=0 b1=1 | b0=0 b1=0 |.

The error bit b2 is automatically reset after the reading of CORRECTION_S or at
the beginning of the next correction.

CORRECTION, ICORRECTION

10-16-69- CORRPOS_S— Value of the correction

Syntax :

<Expression>=CORRPOS_S(<Axis>)

Accepted type : Expression : Real

Description :

Exemple :

See also :

This function return the value of applicate correction by the instruction
Correction.

C !=CORRPOS_S(X)
CORRECTION, CORRECTION S, STOPCORRECTION

10-16-70- COS - Cosine

Syntax :
Accepted types :
Description :

Remarks :

Example :

See also :

COS(<Expression>)
Expression : real
This instruction returns the cosine of the <Expression>.

The argument <Expression> must be a valid numerical expression expressed in
radians. The function COS takes an angle and returns the two sides ratio of a
rectangle triangle. The ratio is the length of the adjacent side divided by the length
of the hypotenuse. The result is between -1 et 1.

al=C0S(3.14159)
SIN, ARCTAN et TAN

10-16-71- COUNTER S - Counter reading

Syntax :
Accepted types :

Description :

Remarks :

See also :

<Variable>=COUNTER_S(<Axis>,<Input>)
<Variable> : Integer

<Input> : Byte

This instruction reads the counter

<Axis> : Servo card name

<Input> : Input number (1 for C1 input, 2 for C2 input)
SETUPCOUNTER, CLEARCOUNTER
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10-16-72- CRC - CRC16

Syntax :
Accepted types :

Description :

Example :

CRC Value %=CRC(<Expression >)
Expression : Char string

This function return the checksum value in a char string with the modbus RTU
format (CRC 16).

A%=CRC (message$)

10-16-73- CURSOR - Print or clear the cursor

Syntax :
Description :

Remarks :

CURSOR =<ON | OFF>
This function prints or not the cursor on the operator panel.

This function uses the communication port #1.By default, the communication port
SERIALI1 will be used. If an operator panel is connected to the SERIAL2 port,
please refer to the OPEN function to affect #1 to the port SERIAL2.

10-16-74- CVL — Convert string to long integer

Syntax :
Accepted types :

Description :

Example :

See also :

<Variable>=CVL(<Expression>)
Variable : Long integer
Expression : string of 4 bytes

The CVL function converts a string of 4 bytes, created with the MKLS instruction,
in a long integer value. The least significant word then the most significant word

A&=CVL (AS) 'If AS=chrS$S(2)+chrS$S(3)+chr$(1)+chrsS(0)
"then A&=2+(3%256)+(1*65536)+(0*16777216)=66306

CVLR, MKLS$, MKLRS$

10-16-75- CVLR — Convert string to long reverse integer

Syntax :
Accepted types :

Description :

Example :

See also :

<Variable>=CVLR(<Expression>)
Variable : Long integer
Expression : string of 4 bytes

The CVL function converts a string of 4 bytes, created with the MKLS$ instruction,
in a long integer value. The most significant word then the least significant word

A&=CVLR (AS) 'If AS=chr$(0)+chrS(1)+chr$(3)+chrS$(2) then
'A&=(0%16777216)+ (1*65536)+ (3*256)+(2%1)=66306

CVL, MKL$, MKLRS$

10-16-76- CVI — Convert string to integer

Syntax :
Accepted types :

Description :

Example :

<Variable>=CVI(<Expression>)
Variable : Integer
Expression : string of 2 bytes

The CVL function converts a string of 2 bytes, created with the MKIS$ instruction,
in an integer value. The most significant byte then the least significant byte

A&=CVI (A$) 'If AS=chr$(0)+chr$ (1) then A&=0+(1*%256)=256
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See also :

CVIR, MKIS$, MKIR$

10-16-77- CVIR — Convert string to reverse integer

Syntax :
Accepted types :

Description :

Example :

See also :

<Variable>=CVIR(<Expression>)
Variable : Integer
Expression : string of 2 bytes

The CVL function converts a string of 2 bytes, created with the MKIS$ instruction,
in an integer value. The least significant byte then the most significant byte

A%=CVIR(AS) 'If AS=chr$(3)+chrS(2) then A&=(3*256)+(2*1)=770
CVI, MKI$, MKIRS

10-16-78- DAC — Analogue outputs

Syntax :

Units :

Limits :
Accepted types :
Description :

Remarks :

Example :

See also :

DAC (<Output>) = <Expression>

Expression : Volts

Expression : 0to+10

Expression : real

This function sends a voltage on the analogue output of a SOA12 card.

<Output> must represent an analogue output name. The analogue outputs can be
read.

" Warning : On the +/- 10V output of the SOA12 card (Ex : pinl or pin 2 of
SUBD), <Expression>=0 gives -10V on the analogue output, <Expression>=5
gives 0V and <Expression>=10 gives 10V.

DAC (Ana2?2)=5.2

IF ADC (Anal)>DAC (Ana2) THEN ...

ADC

10-16-79- DATES - Current Date

Syntax :

Description :

Example :

See also :

DATES

This instruction returns a 10 characters string under the form dd/mm/yyyy, where
dd is the day (01-31), mm is the month (01-12) et yyyy is the year.

a$=DATES 'Result : as$="01/01/1996"
TIMES, TIME, TIMER

10-16-80- DEC - Deceleration

Syntax 1 :
Syntax 2 :

Units :

Limits :
Accepted types :
Description :
Remarks :

Example :

DEC(<Axis>) = <Expression>

<Variable> = DEC(<Axis>)

user unit/s? (Ex : mm/s?, degree/s?, round/s>...)

5.10"-5 to 1,5.1076 pulses/s

Variable, Expression : real

This instruction reads or writes the current deceleration in units per s2.
The current deceleration can be read and modified at any time.

DEC (X) =500.
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See also : ACC, VEL

10-16-81- DEC% - Deceleration in percent

Syntax : DEC%(<Axis>) = <Expression>

Limits : Expression : 0 to 100

Accepted types :  Expression : real

Description : This function sets the current deceleration in percent of the deceleration
parameter(DEC_P).

Remarks : The value of DEC_P can be entered in the screen "speed profile" during the board
configuration

Example : DEC_P (X) =500
DEC% (X)=10 'Current deceleration 50 unit / s?

See also : ACC% and VEL%

10-16-82- DELAY - Passive waiting
Syntax : DELAY <Duration>

Units : Duration : milliseconds
Accepted types :  Duration : Integer

Description : This instruction allows to the system to wait for the time <Duration>. The task
continue its execution when the duration is finished. The execution of this
instruction launches to the execution of the next task.

Example : DELAY 500 '0.5 s. Delay
DELAY Timerl

10-16-83- DIFFUSE — Event generation

Syntax : SIGNAL <Name>

Description : This instruction generates an event.

Remarks : <Name> must be the same name used by WAIT EVENT instruction. Each program
which was waiting for this event can then go on.

Example . Programl Program?2
WAIT EVENT Ready DIFFUSE Ready

See also : WAIT EVENT, SIGNAL

10-16-84- DISABLERECALE — Desactivation of recale

Syntax : DISABLERECALE (<Axis>)
Description : This instruction cancel the fit automaticaly an axis on a sensor.
See also : ENABLERECALE

R343 -215- SERAD S.A.



MCS32 EX Documentation

10-16-85- DISPLAY - 7 segments status display

Syntax : DISPLAY "<Car>" or DISPLAY <Expression>
Accepted types :  Car : character between ‘0’ and ‘9’
Expression : Byte
Description : This instruction fixes the state of the MCS32Ex status display.

Remarks : It is possible to use a numerical expression in it, each bit represents a segment.
The least significant bit is not used.

Exanqﬂe: Display "5" ' Equivalent to Display 10110110b
L7

b2| 1 b6
b3|  |bs
B

10-16-86- DIV — Integer divide
Syntax : <Expression1> DIV <Expression2>

Accepted types :  Expressionl, Expression2 : Integer

Description : This operator returns the integer divide result.
Remarks : This operator returns an integer.
Example : as=7
a%s=a% DIV 2 'Result : a%=3
See also : MOD

10-16-87- EDIT — Editing on operator panel

Syntax 1: <Variable>=EDIT(<Line>,<Row>,<Length>,<Sign>,<Point>)

Syntax 2: <Variable>=EDIT(<Line>,<Row>,<Length>,<Sign>,<Point>,
<Code>)

Limits : Line : 1 to 4 for Dialog 80 and 160 or 1 to 16 for Dialog 640.

Row : 1 to 20 for Dialog 80 or 1 to 40 for Dialog 160 and 640.
Accepted types :  Variable : real

Line, Row, Length : Integer

Sign, Point, Code : bit

Description : This function allows to edit a real number with the operator panel by using the
numerical keys, the DEL key to suppress, the ENTER key to valid and ESC to
escape. The second syntax defines the access code mode of editing (Code=1). In
this case, all the key press display a star on the operator (*) panel. The execution of
this instruction launches the execution of the next task.

Remarks : <Line> et <Row> are the first character position. <Length> is the maximum
number of characters. <Sign> is a boolean value which indicates if the sign can be
changed. <Point> is a boolean value which indicates if the point is permitted. The
system variable KEY contains the last pressed key. If the edition is aborted then
KEY=@ESC and otherwise KEY=@RETURN.

Example: A!=EDIT(1,10,4,0,0) ' Capture in line 1 row 10

' on 4 characters, the sign and the
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' point are not autorised..

A!=gEDIT(1,10,4,0,0,1) ' Same capture with access code mode

10-16-88- EDITS
Syntax : <Variable>=EDIT$(<Line>,<Row>,<Length>)
Limits : Line : 1 to 4 for Dialog 80 and 160 or 1 to 16 for Dialog 640.
Row : 1 to 20 for Dialog 80 or 1 to 40 for Dialog 160 and 640.
Accepted types :  Variable : Char string
Line, Row, Length : Integer

Description : This function allows to edit a string with Dialog 80 or Dialog 640 operator panel by
using the alphanumeric keys, the DEL key to suppress, the ENTER key to valid
and ESC key to escape. For writing an alphanumeric character, push several times
on the associated numeric key, to change the character. The record of the character
makes itself automatically when you don’t push on the associated numeric touch or
you push on other touch.

Remarks : <Line> and <Row> are the first character position. <Length> is the maximum
number of characters. The system variable KEY contains the last pressed key. If
the edition is aborted then KEY=@ESC and otherwise KEY=@RETURN.

Exanqﬂe: AS$=EDITS$ (2,9,5) 'capture in line 2, row 9

'on 5 characters maxi.

10-16-89- ENABLE — ENABLE signal driving

Syntax : ENABLE(<Axis>) = ON / OFF
Description : This instruction allows to drive the ENABLE output.
Remarks : This signal must be connected to the ENABLE input of the drive. Il allows to

enable or disable the power stage of the drive.
It can be used in positive or negative logic by using ENBINV_P.
Example : ENABLE(X)=AXIS_S(X)

10-16-90- ENABLE_S — ENABLE signal state

Syntax : ENABLE_S(<Axe>)
Description : This function return the state of the ENABLE signal.
Example : IF ENABLE S(X) THEN GOTO DriveEnable

10-16-91- ENABLERECALE — Automatic fitting encoder function

Syntax : ENABLERECALE (<Axis>, <Register Number>, <Config>, <Initial Position>,
<Acceleration>, <Min>, <Max>, <Internal>)

Limits : <Initial Position> : between 0 & axis modulo
Accepted types :  <Initial Position> : Real

<Acceleration> : Real
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Description :

Remarques

Attention :

See also :

<Min>,<Max> : Real

This instruction fit automaticaly an axis on a sensor.
<Register Number> define the used register number : 1 ou 2
<Config> parameters necessary to the capture :

Bit 0 : Activation of the capture

Bit 1 : Capture on Top Z

Bit 2 : Capture on Cellule 1

Bit 3 : Capture on Cellule 2

For exemple to fit encoder on Top0 we use the value 3.

<Initial Position> indicate the position where is theoretically the cellule and we put
in the count. For reset, we indicate 0.

<Acceleration> as the fonction MASTEROFFSET, allow a used acceleration for
apply the offset

<Min>,<Max>,<Internal> define a windows where is appllicate the fitting.

The value to put in <Initiale Position>, must don’t consider the Zero Programm
parameter of the axis.

DISABLERECALE

10-16-92- END — Block end

Syntax :

Description :

Remarks :

Examples :

See also :

END {PROG | SUB |IF | WHILE}
Bloc end.
You must specify a keyword after END

SUB Manuel

END SUB
PROG, SUB, IF, WHILE

10-16-93- ENDCAM - Stop a cambox

Syntax :

Description :

Remarks :

See also :

ENDCAM(<Slave>)

The function ENDCAM stops the slave movement at the end of the cycle, while the
functions STOP stop it immediately.

Warning : If ENDCAM is applied to a cam which has been declared in non-single
shot and linked with another one, the cam ends its profile and goes on to the next.

CAM, STOP

10-16-94- EXIT SUB — Subroutine exit

Syntax :

Description

See also :

EXIT SUB
This instruction allows to exit of a subprogram.
SUB
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10-16-95- EXP - Exponential

Syntax :
Accepted types :
Description :
Remarks :
Example :

See also :

EXP (<Expression>)

Expression : real

This function returns e (natural logarithms base) raised to <Expression> power.
The argument <Expression> must be a valid numerical expression.

a!=EXP (2)

LOG

10-16-96- FEMAX_S — Following error limit

Syntax :

Description :

Remarks :

Example :

See also :
10-16-97- FE_

Syntax :

Description :

Remarks :
Example :

See also :

FEMAX_S(<Axis>)
This function indicates maximum following error overflow.

<Axis> must be a servo axis. This function is used to know if maximum following
error is reached. It will be necessary to use this flag in a security task when the
SECURITY(0,0) or SECURITY/(0,1) instruction are used.

IF FEMAX S(X) THEN PRINT "Default Axe X"
IF FEMAX S(Y) THEN PRINT "Default Axe Y"

FE S, SECURITY

S — Current following error
FE_S(<Axis>)
This function returns an image of the current pursuit error.

<Axis> must be a servo axis. This function is used to know the current value of the
following error. Thus, we can verify the behaviour of the regulation in real time.
a!=FE_S(X)

PRINT 41 ,al

FEMAX S

10-16-98- FLASHOK - Test flash memory

Syntax :

Description :

See also :

FLASHOK

This function indicates if parameters and the first 10000 saved variables are backed
up in flash memory

RAMOK, RAMTOFLASH, FLASHTORAM

10-16-99- FIFO — Read distances between state change

Syntax :
Accepted types :

Description :

Remarks

FIFO(<Axe>, <Distance>, <Etat>)
<Distance> : long integer local variable
<Etat> : bit local variable

This function allow to read the distance running between each input state
change.

Fifo can have 1000 states changes.
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10-16-100- FIFONUMBER — Number of observed state change

Syntax :
Accepted types:

Description :

Remarks :

<Variable> = FIFONUMBER (<Axis>)
<Variable> : Integer

This function allow to know the number of observed state change detected by input
since the last reading of the FIFO.

The FIFO can only have 1000 states changes.

10-16-101- FILTER — Activate or desactivate a filter

Syntax :
Accepted types:
Description :

Remarks :

FILTER(<Axis>,<Input>,<Desactivate filter>)

<Input> : Byte

This instruction allow to activate or desactivate a filter.

the HOME instruction activate the default filter.

<Axis> : Name of the servo card

<Input> : Number of the input (1 -> input C1, 2 -> input C2)

<Desactivate filter> : Filter validation: 1 without filtering, 0 for a 2ms filter.

10-16-102- FLASHTORAM — Restore saved variables

Syntax :

Description :

Voir aussi :

FLASHTORAM

This function restore parameters and the first 10000 saved variables from flash
memory. This function is automatically called by system if variables are corrupted
on start-up.

RAMOK, RAMTOFLASH, FLASHOK

10-16-103- FONT — Font selected

Syntax :
Accepted types :
Description :

Remarks :

Example :

FONT=<Value>

<Value> : byte.

This function defines the font of the operator panel.

<Value> :

Font 1 : 16 lines x 40 characters with text and black background, 3x4mm
Font 2 : 9 1x 30 ¢ with text and black background, 4x7mm
Font 3 : 6 1 x 20 ¢ with text and black background, 12x20mm
Font 4 : 41x 15 c with text and black background, 16x22mm
Font 5 : 16 1x 40 ¢ with text and white background, 3x4mm
Font 6 : 9 1 x 30 ¢ with text and white background, 4x7mm
Font 7 : 6 1 x 20 ¢ with text and white background, 12x20mm
Font 8 : 4 1 x 15 ¢ with text and white background, 16x22mm

FONT=1
Locate 2,15
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Print "MODE AUTO"

10-16-104- FOR - FOR ... NEXT loop

Syntax :

Accepted types :
Description :

Remarks :

Example :

See also :

FOR <Counter>=<Begin> TO <End> [STEP <step>]

NEXT <Counter>
Counter : Byte, Integer, Long integer
Repeats an instruction a specified number of time.

FOR starts the FOR ... NEXT loop structure. FOR must appear before all the other
parts of the structure. <Counter> is a local integer variable used as loop counter.
<Counter> is equal to <End>+1 at the end of the loop. <step> must be a positive
value. The execution of this instruction NEXT passed to the execution of the next
task.

FOR i%=1 TO 10

NEXT 1%
WHILE

10-16-105- FORMATS

Syntax :

Accepted types :

Description :

Remarks :

Example :

FORMATS(<Expression>,<Number>,<Precision>,"<Car>’,
<Sign>,<LeftAlign>)

Expression : real

Number, Precision : Byte

Car : string char

Sign, LeftAlign : Bit

This function creates a formatted string.

The argument <Expression> must be a valid numerical expression. <Number> is
the minimum number of characters of the string. <Precision> is the number of
character after the decimal point . <Car> is the substitution character used to
reach this minimum number if it is necessary. <Sign> indicates if the character "+"
or "-" must be added at the beginning of the string. <LeftAlign> indicates if the
string is left aligned.

al=1.2562
b$=FORMATS$ (a!,5,2," ",0,1) " as="1.25"

10-16-106- FRAC - Fractional part

Syntax : FRAC(<Expression>)
Accepted types :  <Expression> : real
Description : This function provides the fractional part of the <Expression>.
Remarks : This fonction returns a real value.
Example : b!=3.0214
a!=FRAC (b!) 'Result al!=0.0214
See also : INT
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10-16-107- GEARBOX — Gearbox

Syntax :

Accepted types :

Description :

Remarks :

Example :

See also :

GEARBOX(<Slave Axis>,<Master Axis>,<Numerator>,<Denominator>,
<Reverse>,[<Acceleration>])

Numerator, Denominator : real

<Acceleration> : Byte, Integer, Long integer or real

Reverse : bit

This function links 2 axis in gearbox.

<Master Axis> can be a servo, a time based encoder or an encoder.

<Slave Axis> must be a servo axis.

The ratio is defined by <Numerator> / <Denominator>.

<Reverse> is a boolean which indicates that the gearbox is reversible.
<Acceleration> is an optional parameter which defines an acceleration period.

This instruction doesn’t stop the task. The link made between master and slave axis
is valid as long as STOP(Slave) instruction or AXIS(Slave)=OFF instruction will
not be activated.
GEARBOX (Esclave,Maitre,-1,2,1) 'Reverse axis and slave axis will have
'a velocity two times big as the
'master axis which turn in an

'opposite direction

CAM, CAMBOX, MOVS, STOP, AXIS

10-16-108- GEARBOXRATIO — Change the reduction ratio of an electrical

shaft

Syntax : GEARBOXRATIO(<SlaveAxis>,<Ratio>,<AccRation>)

Accepted types : <Ratio> : real

Description : This function changes the reduction ratio of an electrical shatft.

Remarks : <SlaveAxis> : must be a servo axis board of an electrical shaft link. The shaft
ration is defined by : <Ratio> X <Numerator> / <Denominator>. <Numerator> and
<Denominator> are the parameters the GEARBOX instruction.

This is an unstopped instruction and it can change the ratio without to stop the
electrical shaft. The ratio can be positive or negative.

<AccRation> : Optionnal parameter allowing a progessive modification of an
electrical shaft ratio. This acceleration is express in increment / 0,33ms

Ex : For a ration of 1 to 1,2 with a acceleration value of 0,0001 we put ((1,2-
1/0,0001)*0.33=660ms

Warning : This function modify a general facto (K1) who is used in all master’s distance of
synchro functions : MOVS, CORRECTION, CAM ...

Example :
GEARBOXRATIO (Slave,Master,1.1)
MOVS (Slaver,Master, 100, .. ) ‘intern master distance = 100*1,1

Exanqﬂe : GEARBOX (Esclave, Maitre, 1, 2, 1) ‘Nominal ratio : ratio 0.5
GEARBOXRATIO (Esclave, 1.2) ‘20% increase
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‘Ratio : (1.2x1/2)=0.6
GEARBOXRATIO (Esclave, 0.8) ‘20% reduction
‘Ratio : (0.8x1/2)=0.4

See also : CAM, CAMBOX, MOVS, STOP, AXIS

10-16-109- GETAXISEVENT - Reading events out of factual tasks

Syntax : <Variable> = GETAXISEVENT
Accepted types:  <Variable> : Integer

Description : This function allow to accomplish and read the events who have been detecte on
inputs. This instruction must be place at the beginning of the event task.

Remarks : Each associated bit to a n event is to the state ‘1’ if the event has been detected. If a
new event appear during the running of an event task, it is memorised and treated
as possible.The event coding is the same as the mask in MODIFYAXISEVENT.

10-16-110- GETDATE — Current date

Syntax : GETDATE(<Year>,<Month>,<Day> <DayInTheWeek>)
Accepted types :  <Year>, <Month>, <Day>, <DayInTheWeek> : Integer.
Description This instruction reads the current date.

See also : GETTIME

10-16-111- GETEVENT - Events reading

Syntax : <Variable> = GETEVENT
Accepted types : <Variable> : Integer

Description : This instruction consumes and reads detected events.

Remarks : All the event bit are setting if the event is detected. If a new event appears during
the execution of the event task, event is stored and is treated as soon as it is
possible.

See also : MODIFYEVENT

10-16-112- GETTIME - Current time
Syntax : GETTIME(<Hour>,<Minute>,<Second>)

Accepted types :  <Hour>, <Minute>, <Second> : Integer.
Description : This instruction reads the current time.
See also : GETDATE

10-16-113- GOTO - Branch label

Syntax : GOTO <Label>
Description : Jumps to a label
Remarks : The programs with lots of GOTO instructions can become hard to read and to

perfect. Use the control structures (FOR..NEXT, REPEAT...UNTIL,
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WHILE...END WHILE, IF.. THEN...ELSE...END IF) each time it is possible. A
label is a name following by character ":". The execution of this instruction passed
to the execution of the next task.

Example : GOTO Begin
Begin :
See also : JUMP, FOR, REPEAT, WHILE, IF, END

10-16-114- HALT - Stop a task

Syntax : HALT <Name>
Description : This instruction is used to stop a task which is going to be executed or suspended.
Remarks : This function has no effect on the stopped task, on the movements running and on

the buffer of movements.
Example : Begin :
Wait Inp (Power)=0n
RUN Cutter
Wait Inp (Power)=0ff
HALT Cutter
Goto Begin

See also : RUN, SUSPEND, CONTINUE

10-16-115- HLINE — Draw horizontal line

Syntax : HLINE(X1,Y1,X2,colour)
Units : X1,Y1, X2 : pixel
Limits : X1,X2 :dela240
Y1 :delal28
Accepted types : X1, Y1, X2 : byte.
Colour : Bit
Description : This instruction draws a line with its starting point in X1, Y1 and its final point in
X2, Y1 on the operator panel Dialog 640.
Remarks : Colour changes the colour of the line : black (0) or white (1)
Example : HLINE (10,15,70,0)
Y
15 beeeeeen
H : 5
10 T

10-16-116- HOME — Home
Syntax : HOME(<Axis>[, <Type>])

Description : This function forces <Axe> to move towards its home position by using the chosen
<Type> of home. This instruction locks the task as long as the home is not
finished. The home process uses VELHOME P parameter form velocity. The input
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Remarks :

Warning :

Example :

See also :

used for the sensor is indicated in INPHOME P. At the end of the home process
axis moves to the position defined by DISHOME P and the speed is kept to the
VELHOME P value. The execution of this instruction launches the execution of
the next task.

<Type> values are :

: Immediate home

: On encoder zero in positive direction

: On encoder zero in negative direction

: On sensor zero in positive direction

: On sensor zero in negative direction

: Fast, on sensor zero in positive direction

: Fast, on sensor zero in negative direction

: On sensor and encoder zero in positive direction

: On sensor and encoder zero in negative direction

O 0 3 O Wi A W NN — O

: Fast, on sensor and encoder zero in positive direction
10 : Fast, on sensor and encoder zero in negative direction

Use AXIS(<Axis>)=Off to stop home process. If <Type> is not specified setup
screen value will be used. The parameters VELHOME P, DISHOME P and
INPHOME P can be chosen in the same screen. They must be sent to MCS with
"Send setup" command of the Communication menu.

For a modulo axis, the instruction HOME put temporarily to O his parameter
MODULO_P. If you stop one task who is complying the instruction HOME,
forecast to reforce MODULO _P to 1.

HOME (X)
HOME S

10-16-117- HOME_S— Home state

Syntax :

Description :

Remarks :

Example :

See also :

HOME_S(<Axis>)
This function indicates the home state

<Axis> must be a servo axis. This function is used to know if the home has
already been successfully executed or not. During a home cycle, HOME S is set.
When the home cycle is finished, HOME S is cleared.

IF NOT HOME_ S (X) THEN HOME (X)
HOME

10-16-118- ICALL — Call a sub-routine
Syntax :ICALL <Name>

Description This instruction is used to call a sub-routine define by a block SUB. <Name>
is the name of the sub-routine’s block.
Remarks A sub-routine can not call himself. The system had predefine sub-routines :
_MENUMCS, _PARAMMCS, _MANUMCS, _VARIABMCS,
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Exemple :

Voir aussi

_MEMORYMCS and _CLOCKMCS. The execution of this instruction don’t
launches the execution of the next task..

ICALL Move
SUB, CALL

10-16-119- ICORRECTION - Function of correction

Syntax :

Units :

Accepted types :

Description :

Remarks :

See also :

ICORRECTION(<Slave>,<Master>,<Dist.master>,<Dist.slave>,
<Dist. accel>)

<Dist.master>, <Dist.slave> : user unit (Ex : mm, degree,...)

<Dist.accel> : user unit /s?

<Dist.master>, <Dist.slave>, <Dist.accel> : real

This function applies a correction movement on the slave axis during the distance
of master axis.

The slave axis must be linked to the master axis by a gear box function
(GEARBOX or GEARBOXM), a synchronized movement (MOVS, MOVSM,
MOVSP, MOVSC) or a cambox function (CAM, CAMC) before the execution of
the correction instruction. With the synchronized movement of the slave axis, the
next movement is superposed : During the distance of the master axis, a movement
<Dist.slave> is added with an acceleration and a deceleration on a <Dist accel>.
<Slave> must be a servo card SRV85 and <Master> can be a servo card or an
encoder.

CORRECTION

10-16-120- IF - IF...Then...Else

Syntax 1 :

Syntax 2 :
Description :

Remarks :

Example :

IF <Condition> THEN

{<Instruction1>}

ELSE
{<Instruction2>}
END IF
IF <Condition> THEN <Instruction1> ELSE <Instruction2>

Allows the conditional execution based on the expression evaluation.

The keyword IF begins a control structure. IF... THEN...ELSE...END IF . It must
appear before all other part of the structure. <Condition> must be a boolean
expression.

If <Condition> is right then <Instructions1> are executed.
If <Condition> is false then <Instructions2> are executed.

IF (a%>1) AND (a%<10) THEN

Locate 1,1
Print "Length 1"
Else

Locate 2,1

R343

-226 - SERAD S.A.



MCS32 EX Documentation

See also :

Print "Width 1"
END IF

END

10-16-121- ILIMIT - driving ILIMIT state

Syntax :

Description :

Remarks :

Example :

ILIMIT(<Axe>) = ON / OFF
This instruction allows to drive the ILIMIT output.

This signal can be connected to the ILIMIT input of the drive. It allows to
limit the current when the axis is stopped.

It can be used in positive or negative logic by using [ILMINV_P.

AXIS(X)=ON ‘ axis enabled
ENABLE(X)=ON
VEL(X)=100 ¢ initialization of the speed profile

ACC(X)=1000

DEC(X)=1000

ILIMIT(X)=OFF ‘ non current limitation
MOVA(X=360)‘ moving

ILIMIT(X)=ON° current limitation when the axis is stopped

10-16-122- ILIMIT _S — ILIMIT signal state

Syntax :

Description :

ILIMIT_S(<Axis>)
This function return the state of the ILIMIT signal.

10-16-123- INKEY- Read a key on the operator panel

Syntax : <Variable>=INKEY

Accepted types :  Variable : Byte

Description : This function reads a key from the keyboard of the operator panel and returns its
code.

Remarks : This function does not stop the task. Cette fonction est non bloquante pour la tache.
If the input buffer is empty (no key has been pressed) this function returns 0.This
function uses the communication port #1. By default, the communication port
SERIAL1 will be used. If an operator panel Dialog 160 is connected to the port
SERIAL?2, please refer yourself to the OPEN function to affect #1 to the port
SERIAL2.

Example : REPEAT
A#=INKEY
UNTIL A#<>0
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10-16-124- INP — Input reading

Syntax :
Accepted types :
Description :
Remarks :
Example :

See also :

INP (<Input>)

<Input> : Bit

This function gives the state of a digital input.

<Input> must represent an input name TOR. The returned data type is Bit.
C~=INP (HighCutter)

INPB, INPW, OUT, OUTB, OUTW

10-16-125- INPB - 8 digital inputs reading

Syntax :
Accepted types :
Description :
Remarks :
Example :

See also :

INPB (<Input>)

<Input> : Byte

This function gives the state of 8 digital inputs TOR..

<Input> must represent the 8 inputs name. The returned data type is Byte.
B#=INPB (Data)

INP, INPW, OUT, OUTB, OUTW

10-16-126- INPUT - Data reading

Syntax :
Accepted types :

Description :
Remarks :

Example :

See also :

INPUT #<Number>, <Variable> [ {,<Variable>} ]
Variable : Bit, Byte, Integer, Long integer, real and Char string
Number : #1 or #2

Reads data from the communication port and assigns the data to the variables. The
execution of this instruction passed to the execution of the next task.

<Number> is the number used to open a communication port with OPEN function.
The read data must appear in the same order that the variables list.

OPEN "SERIAL1:" AS #1

INPUT #1,AS$,B%

CLOSE #1

OPEN, PRINT, CLOSE

10-16-127- INPUTS - Char string reading

Syntax :
Accepted types :

Description :

Remarks :

<Variable> =INPUTS$ <CommNumber>, <NumberOfChar>
Variable : Char string

CommNumber : #1 or #2

NumberOfChar : Byte

Reads <NumberOfChar> characters from the communication port and stores them
in a char string. The execution of this instruction launches the execution of the next
task.

<CommNumber> is the number used to open the communication port with OPEN
instruction.<Variable> must be a variable char string type. The task is blocked on
this instruction when the number of character received is different than this
specified in the instruction.
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Example :

See also :

OPEN "SERIALL:" AS #1
AS$=INPUTS #1,5 'Read 5 characters from the communication port

CLOSE #1
OPEN, PRINT, CLOSE

10-16-128- INPW - 16 digital inputs reading

Syntax :
Accepted types :
Description :

Remarks :

Example :

See also :

INPW (<Input>)
<Input> : Integer
This function gives the state of thel6 digital inputs.

<Inputs> must represent the name of a 16 digital inputs board.Data type returns is
integer.

A%=INP (Bloc)
INP, INPB, OUT, OUTB, OUTW

10-16-129- INSTR - Search a sub-string

Syntax :
Accepted types :

Description :

Remarks :

Example :

See also :

INSTR(<string1>,<string2>)
stringl, string2 : Char string

This function searches a sub-string in a char string and returns the position of the
first occurrence of the sub-string.

<String1> is the researched string <String2>.

a$="Press ENTER to start"
EnterPos%$=INSTR ("ENTER",a$) 'Result : EnterPos%=

LEN

10-16-130- INT — Integer part

Syntax :
Accepted types :
Description :
Remarks :

Example :

See also :

INT (<Expression>)
Expression : real
This function returns the <Expression> integer part.

The argument <Expression> must be a valid numerical expression

b!=25.36
a!=INT (b!) 'Result : al!=25
FRAC

10-16-131- JUMP — Branch to label

Syntax :
Description :

Remarks :

JUMP <Label>
Jumps to a label

The programs with lots of GOTO instructions can become hard to read and to
perfect. Use the control structures (FOR..NEXT, REPEAT...UNTIL,
WHILE... END WHILE, IF...THEN...ELSE...END IF) each time it is possible. A
label is a name following by character ":". The execution of this instruction doesn’t
launch the execution of the next task.
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Example :

See also :

JUMP Begin

Begin :

GOTO, FOR, REPEAT, WHILE, IF, END

10-16-132- KEY — Last pressed key

Syntax :
Description :

Remarks :

Example :

See also :

KEY
This system variable contains the last pressed key.

This variable must be used after EDIT et WAIT KEY instructions. The key
variable is local for a task.

WATT KEY

IF KEY=QF1 THEN CALL ...

IF KEY=QF2 THEN CALL ...

IF KEY=Q@F3 THEN CALL ...

EDIT, WAIT KEY

10-16-133- KEYDELAY - Delay before key repeat

Syntax :
Units :
Accepted types :

Description :

Remarks :
Example :

See also :

KEYDELAY = <Expression>
Expression : 1/32 of second.
Expression : Byte

This instruction defines the delay before the automatic repetition of a key when this
is pressed.

The default value is 1 second (32).
KEYDELAY = 10
KEYREPEAT

10-16-134- KEYREPEAT - Keyrepeat period

Syntax :

Units :
Accepted types :
Description :

Remarks :
Example :

See also :

KEYREPEAT=<Expression>
Expression : 1/32 of second.
Expression : Byte

This instruction defines the delay which separates each automatic key repetition
when this is pressed..

The default value is 0.3 second (10).
KEYREPEAT = 5
KEYDELAY

10-16-135- LCASES - Lowercases

Syntax :
Accepted types :

Description :

<Expression> = LCASES$(<String>)
String : Char string

This function returns a string in all the letters of the argument have been converted
in lowercases.
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Remarks : The argument <Expression> must be a char string. Only the uppercases are
converted in lowercases, the other letters are not modified.

Example : a$="Sensorl"
bS=LCASES (a$) 'Result : bS="sensorl"

See also : UCASES$

10-16-136- LED — Driving LEDs
Syntax : LED(Number)=State
Accepted types :  State : bit.

Description : This function allows to drive the LEDs of operator panel Dialog 80 and 640.

Remarks : Definition of the LED : de @F1 to @F6 or @ALARM or @HELP
Definition of their state: switch off (0), light (1), blink (2).

Example : LED (GALARM) =2  'blink alarm DEL

10-16-137- LEFTS - String left part

Syntax : LEFTS$(<String>,<Number>)
Accepted types :  String : Char string

Number : Integer

Description : This function returns the first <Number> left characters of a string.
Remarks : To find the character numbers in the string <String>, use LEN(<String>).
Example : a$="sensorl™"

bS=LEFTS (a$, 6) 'Result : b$="Sensor"
See also : RIGHTS, LEN

10-16-138- LEN- String length

Syntax : LEN(<String>)
Description This function returns the number of characters of a string.
Example : as$="Sensorl"
b%=LEN (a$) 'Result : b%=7
See also : INSTR

10-16-139- LIMMAX_S — Maximum thrust state

Syntax : LIMMAX_S(<Axis>)
Description : This function indicates if the axis position is greater than its maximum thrust.
Remarks : <Axis> must be a servo axis. This function is used to know if the maximum thrust
is reached.
Example : SUB Thrusts
IF LIMMAX S THEN STOP(X) 'if Thrusts maxi reached, then
END SUB - 'axis stopped
See also : LIM_S, LIMMIN S
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10-16-140- LIMMIN_S — Minimum thrust state

Syntax :
Description :

Remarks :

Example :

SUB

See also :

LIMMIN_S(<Axis>)
This function indicates if the axis position is lower than its minimum thrust.

<Axis> must be a servo axis. This function is used to know if the minimum thrust
is reached.
SUB Thrusts

IF LIMMIN S THEN STOP(X) 'if thrusts mini reached, then END
'axis stopped

LIM S, LIMMAX S

10-16-141- LIM_S — Thrusts state

Syntax :
Description :

Remarks :

Example :

See also :

LIM_S(<Axis>)
This function indicates if the axis is out of its mini or maxi thrusts.

<Axis> must be a servo axis. This function is used to know if at least one of the
thrusts has been reached.

SUB Thrustss

IF LIM S THEN STOP (X) 'if thrusts mini or maxi reached, then

END SUB 'axis stopped

LIMMAX_S, LIMMIN_S

10-16-142- LOADABSCAMEX- Load an absolute cambox in the servo module

Syntax

Limits

Accepted types :

Description

Remarks

LOADABSCAMEX(<Slave>, <Master>, <CamNumber>, <Table>, <Number>,
<FirstPolynomial>, <Mono>, <Reverse>, <PositiveDirection>, <NextN°Cam>,
<PreviousN°Cam>)

<First Polynome> : 1to310

<CamNumber>, <NextN°cam>, <PreviousN°cam> : 1to5
<PremierPolynomial>, <Number> : Integer

<CamNumber>, <Number>, <NextN°cam>, <PreviousN°cam> : Byte
<Mono>, <Reverse>, <PositiveDirection> : bit

<Table> : Table of cam

This instruction allow to load a cam in the servo module.

<Slave> : Name of the slave’s axis where is doing the cam (servo module
SRV15, SRV85..)

<Master> : Name of the master’s’axis (servo module or encodeur module: SCD22,
SRV15, SRV85...)

<CamNumber> : Number of the cam

<Table> : Name of the camebox table given by the data’s editor in global
variables’s tab of MCB software (variable of type « real »).

<Number> : table’size to definethe cam.
Number = ( CamPointNumber + 2 ) *2

<FirtPolynomial> : A servo module had a global table of 310 polynomials for 5
cams. Enter a value between 1 and 310 to indicate where will be stocked the first
polynomial of the cam in the globle table of card.
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See also :

A table of (CamPointNumber-1) polynomial is given by the table of cam.
Warning : <FirstPolynomial> + <CamPontNomber-1> must be lest than 310.

<Mono> : Define the automatic relooping of the came. Enter the value 0 for a cam
who reloops on his profil always until a stop will send, enter 1 for a cam who
execute his profile one time.

<Réversible> : Indique si I' <Esclave> doit suivre le <Maitre> dans les deux sens.

& Rentrez la valeur 0 pour une came non réversible : si le maitre se déplace a
I’inverse de son sens normal donné par <DirectionPositive>, I’esclave s’arréte ; il
repartira lorsque le maitre reprendra son sens normal et atteindra la position maitre
a laquelle I’esclave s’était arrété.

& Rentrez la valeur 1 pour une came réversible : I’esclave suit son profil de came
quel que soit le sens d’avance du maitre.

<DirectionPositive> : Si la came n'est pas réversible, le sens normal de 1’avance
du maitre doit étre indiqué.Rentrez la valeur O pour un sens négatif, 1 pour un sens
positif.

<N°came suivante> : Mettez 0 si la came ne doit pas étre enchainée sur une autre

came. Dans le cas contraire, rentrez le numéro de la came suivante compris entre 1
ets.

<N°came précédente> : Mettez 0 si la came n’enchailnera pas sur une came
précédente. Dans le cas contraire, rentrez le numéro de la came précédente compris
entre 1 et 5.

STARTABSCAM

10-16-143- LOADCAMEX —1load a cam

Syntax : LOADCAMEX(<Slave>, <Master>, <NumberCame>, <Table>, <Number>,
<FirstPolynomial>, <SingleShot>, <Reversible>, <PositiveDirection>,
<NumberNextCam>, <NumberPreviousCam>)

Limits : <FirstPolynomial> : 1 to 310
<NumberCame>, <NumberNextCam>, <NumberPreviousCam>: 1 to 5

Accepted types :  <FirstPolynomial>, <Number> : Integer
<NumberCame>, <NumberNextCam>, <NumberPreviousCam> : Byte
<SingleShot>, <Reversible>, <PositiveDirection> : bit

Description : this instruction loads a cam in a servo board.

Remarks : <Slave> : Slave axis cam for which the cam will be applied (servo board: SRV 15,
SRV85..)
<Master> : Master axis name (servo or encoder board : SCD22, SRVI1S5,
SRV85..)
<NumberCam> : number of the cam (from 1 to 5)
<Table> : Name of the declared table in the global variables of the MCB (type real)
<Number> : Number of elements of the table to define the cam

<Number> = ( NumberCamPoints + 2 ) * 2
<FirstPolynomial> : A servo board contains a global table of 310 polynomials for
the 5 cams. Input a value from 1 to 310 to tell where the first polynomial of the
cam will be stored in the global table of the board. Warning: <FirstPolynomial> +
<NumberCamPoints-1> must be lower than 310.
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See also :

<SingleShot> : Define the automatical re-looping of the cam.

% 0: Re-looping cam, it will be stopped only when the stop instruction will be
executed.

% 1: Single-shot cam
<Reversible> : Tell if the <Slave> must follow the master in both directions.

& Input 0 for a non-reversible cam: if the master moves in the opposite way as the
one defined in <PositiveDirection™>, the slave stops. It will start off again when the
master will go in the right way and pass by the position where the slave stopped.

% Input 1 for a reversible cam: The slave follows its cam profile whatever is the
master direction.

<PositiveDirection> : If the cam is not reversible, you must indicate the usual
direction of the master. Input 0 for a negative direction, 1 for a positive one.

<NumberNextCam> : Input 0 if the cam must not be followed by another one. If it
is not the case, input the number of the next cam, from 1 to 5.

<NumberPreviousCam> : Input 0 if the cam will not start at the end of another one.
If it is not the case, input the number of the previous cam (from 1 to 5).

STARTCAM

10-16-144- LOADPOINT - Point of a cam in a servo board

Syntax :

Limits :

Accepted types :

Description :

Remarks :

See also :

LOADPOINT(<Slave>,<Master>,<CamTable>,<Number>,
<FirstPolynomial>, <VariableIndex)

<FirstPolynomial> : 1 to 310

<FirstPolynomial>, <VariableIndex>, <Number> : Integer

<CamTable> : Cam table

This instruction allows to change two polynomials with a camtable point in a servo
board.

<Slave> : Slave axis name where the cam is executed (servo board : SRV1S5,
SRV85..)

<Master> : Master axis name (Servo or encoder board : SRV15, SRVSS5,
SCD22..)

<CamTable> : Cam table name which is defined in the global variables tab of the
MCB software (« real » variable type).

<Number> : Number of cam table elements.

Number = ( NumberCamPoints + 2) x 2

<FirstPolynomial> : A servo baord has a global table of 310 polynomials for all
the five cams. Put a value between 1 and 310 to indicate where the first polynomial
of the cam will be stored in the global table of the board.

<VariableIndex> : Variable index of the <CamTableau> where the modification is.
The modifications of the polynomials depend on the slave and master axis position.
You can use LOADPOINT one time to change this two informations.

LOADCAMEX, STARTCAM

10-16-145- LOADS - Load a synchronized movement

Syntax :

LOADS(<Slave Axis>, <Master Axis>, <MasterDistance>,

<SlaveDistance>,<DistanceAcceleration>, <DistanceDeceleration>)
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Units : MasterDistance, SlaveDistance, DistanceAcceleration,
DistanceDeceleration : user unit (Ex : mm)

Accepted types :  MasterDistance, SlaveDistance, DistanceAcceleration,
DistanceDeceleration : real

Description : This instruction is used to link a slave axis to a master axis during a certain
distance of the master axis with acceleration and deceleration on the slave axis.

<MasterAxis> can be a servo or encoder axis. <SlaveAxis> must be a servo
axis.The <Acceleration Distance> and <DecelerationDistance> are expressed in
master axis distance and can be zero.

Remarks : The LOADS instruction is similar to MOVS but the STARTS instruction must be
used after LOADS to start the synchronized movement. This feature is very useful
to begin simultaneously several synchronized movements.

Example : LOADS (Slavel,Master,90,180,10,10) 'loading of slavel
'movement in the buffer
LOADS (Slave2,Master,90,180,10,10) 'loading of slave2
'movement in the buffer
STARTS (Slavel, Slave?2) 'linked slaves with master
See also : MOVS, STARTS

10-16-146- LOCATE — Cursor position

Syntax : LOCATE <Line>,<Row>
Limits : Line : 1 to 4 for Dialog 80 and 160 or 1 to 16 for Dialog 640.
Row : 1 to 20 for Dialog 80 or 1 to 40 for Dialog 160 and 640.
Accepted types :  Line, Row : Byte
Description : This function is used to select the cursor position on the operator panel.

Remarks : This function uses the communication port #1. By default, the communication port
SERIALI1 will be used. If an operator panel is connected to the SERIAL2 port,
please refer you to the OPEN function to affect #1 to the SERIAL2 port.

Example : LOCATE 1,1
PRINT "<MAIN MENU>"

10-16-147- LOG - Logarithm
Syntax : LOG (<Expression>)

Accepted types :  Expression : real

Description Returns the natural logarithm of <Expression>
Remarks : <Expression> must be a numerical expression.
Example : a!=L0G (1.2)

See also : EXP

10-16-148- LONGTOINTEGER - Convert a long integer to integer

Syntax : LONGTOINTEGER(<Expression>)
Accepted types :  Expression : Long integer

Description : This function converts a long integer type data in integer type data.
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Example : As=Time
B%=LongToInteger (A&)

10-16-149- LOOP — Virtual mode
Syntax : LOOP(<Axes>)=ON/OFF

Description : This function set axis in virtual mode. In virtual mode axis is virtual, so drives and
motor can be disconnected. This instruction can manage a master axis with all the
possibilities of a real axis.(Acceleration, Deceleration, Velocity, ...).

10-16-150- LTRIMS - Suppress the left spaces

Syntax : LTRIMS(<Expression>)
Description : Returns a string copy without the left spaces.
Remarks : <Expression> must be a char string.
Exemples : ag=" Menu "
bS$S=LTRIMS (a$) ' Result bS="Menu "
See also : RTRIMS

10-16-151- MASTEROFFSET — Shift dynamically the master position
Syntax : MASTEROFFSET(<Slave>,<Master>,<Offset>,<Acceleration>)

Limits : <Offset> : Between 0 ans the master modulo
Accepted types : <Offset>: Real
<Acceleration> : Real
Description : This instruction shift dynamically the master position by an absolute cambox.

Remark : <Slave> : Name of the slave’s axis where is donig the cambox (servo
module : SRV85)

<Master> : Name of the master’s axis (servo or encoder module : SCD22, SRV15,
SRV85...)

<Offset> : Offset value to apply
<Acceleration> Used acceleration for apply the offset (increment/T0?).
See also : LOADABSCAMEX, ABSCAM, STARTABSCAM, SLAVEOFFSET

10-16-152- MERGE — Movement merging

Syntax : MERGE(<Axis>)=0ON | OFF Or MERGE(<AxisX>,<AxisY>)
Description : This instruction is used to activate or disable consecutive movements merging.
The second form is used for interpolation.
Example : MERGE (X) =ON
TRAJ (POS (X)=1000, VEL (X)=500) 'Movements merge without a
TRAJ (POS (X)=1500, VEL (X)=20) 'crossing with a null Velocity
MERGE (X) =OFF
TRAJ (POS (X)=1800,VEL (X)=1000) 'crossing with a null Velocity

'at the position 1500
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10-16-153- MIDS - String part

Syntax :
Accepted types :

Description :

Remarks :
Example :

See also :

MIDS$(<String>, <Begin>, <Length>)
String : Char string

Begin, Length : Byte

This function returns a string part.

<Begin> defines the beginning of the substring extracted and <Length> the number
of characters to extract.

a$="MAIN MENU "
b$=MIDS$ (a$,6,4) ' Result : bS="MENU"

LEFTS, RIGHT$

10-16-154- MKIS - Convert an integer to a string

Syntax :
Accepted types :

Description :

Example :

See also :

<string>=MKI$(<Variable>)
<string> : string char of 2 bytes
Variable : Integer

This function MKI§ convert long integer value in a string of 2 bytes. Least
significant byte and then most significant byte

AS=MKIS (A%) 'if A%=256 then AS$=01
MKIRS, CVIL, CVIR

10-16-155- MKIRS - Conversion Integer reverse / String

Syntax :
Accepted types :

Description

Example :

See also :

<string>=MKIR$(<Variable>)
<string> : string char of 2 bytes
Variable : Integer

This function MKI$ convert long integer value in a string of 2 bytes. Most
significant byte and then least significant byte

AS=MKIS (A%) 'If A%=770 then AS$=32
MKIS, CVI, CVIR

10-16-156- MKLS - Convert long integer to string

Syntax : <string>=MKLS$(<Expression>)

Accepted types :  <string> : string char of 4 bytes
Expression : Long integer

Description : This function MKLS$ convert long integer value in a string of 4 bytes. Least
significant byte and then most significant byte

Example : AS=MKLS (A§) "if Ag=66306 then A$=2310

See also : MKLR$, CVL, CVLR
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10-16-157- MKLRS - Convert long integer reverse to a string

Syntax :
Accepted types :

Description :

Example :

See also :

<string>=MKLRS$(<Expression>)

<string> : string char of 4 bytes

Expression : Long integer

This

function MKLR$ convert long integer value in a string of 4 bytes. The most

significant word and the least significant word

A$=MKLS$ (A&) 'if A&=66305 then A$=0132
MKLS$, CVL, CVLR

10-16-158- MOD - Modulus

<Expression1> MOD <Expression2>

Syntax :
Accepted types :
Description :

Example :

See also :

Expressionl, Expression2 : Byte, Integer, Long integer

This

a%$=5

operator returns an integer division rest.

a%$=a% MOD 2 'Result : a%$=1

DIV

10-16-159- MODIFYAXISEVENT - Event configuration
MODIFYAXISEVENT (<Mask>)

<Mask> : Integer

Syntax:
Accepted Types:
Description :

Remarks :

This

function allox to configurate the wished event.

<Mask> :

Bit 0 : activation of the 1 event on the first system’s detected card (the
research is doing from slot A to slot J ).

Bit 1 : activation of the 2 vent on the first system’s detected card (the research
is doing from slot A to slot J ).

Bits 2 : activation de the 1 event on the second system’s detected card (the
research is doing from slot A to slot J ).

Bits 3 : activation de the 2 event on the second system’s detected card (the
research is doing from slot A to slot J ).

Bit 4 to 15 : idem for the 6 next axes

After the affectation of the configuratiuon, the event task is launching when
an event is detected. The maxi timing between the event appearence and his
treatment is egal to the « agering » timing.

If we want to change the event configuration, the MODIFYAXISEVENT
instruction must be treated in a normal basic task or in an event task
conditionally that it’s placed after GETAXISEVENT.

10-16-160- MODIFYEVENT- Events configuration
MODIFYEVENT (<Mask>,<Delay>)

Syntax :

R343

-238 - SERAD S.A.



MCS32 EX Documentation

Limits :

Accepted types :

Description :

Remarks :

See also :

<Delay> : 10ms to 30.000ms

<Mask> : Integer

<Delay> : Integer

This instruction allows to configure events.
<Mask> :

& Bits 0...6 : Activate the first to seventh input of the first card detected by the
system ( search A slot to J slot ). A positive edge will generate the event. The input
take account of the invert and filter parameters entered during the board
configuration.

% Bit 7 : Time base

& Bits 8...15 : activate the C1 or C2 capture input associate with the Capturel
instruction of the 1 to 8 SRV 85 card detected by the system ( search A slot to J
slot ).

<Delay>: Delay of the time base between 10 ms and 30000 ms. If the time base
is unused, the value of delay will be not treated.

When the event configuration register is affected, the event task is executed when
at least one event is detected. The maxi time between the event detected and its
treatment is equal to the task ageing time.

If you want to modify the event configuration register, you’ll be treated this
instruction in a normal basic task or an event task before the execution of
GETEVENT instruction.

GETEVENT

10-16-161- MOV A — Absolute movement

Syntax :

Limits :

Units :
Accepted types :
Description :

Remarks :

Example :

See also :

MOVA(<Axis>=<Distance> {,<Axis>=<Distance> ... })
Distance : +/- 2”24 pulses

Distance : user unit (Ex : mm, degree,...)

Distance : real

Moves the axis to an absolute position. The execution of this instruction passed the
execution of the next task.

The system waits for the end movement (Condition MOVE S(Axe)=0) before
executing the next instruction. The axes use the current speed, acceleration and
deceleration values. <Axis> must be a servo axis.

MOVA(X=1200.00,Y=-100.00,Z=+550.00,W=Dist!)
MOVR, STTA, STTR, STTI and MOVE _S

10-16-162- MOVAC — Absolute movement triggered on capture input

Syntax : MOVAC(<AxeEsclav>=Distance,<Configuration>
[,<Master Axis><Window>, <Mini>,<Maxi>,<Inside>])
Limits : Distance : +/- 2”24 pulses
Accepted types :  Distance, Mini, Maxi : real
Configuration : Byte

% b0 : unused

% bl : triggering on signal Z
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Description :

Remarks :

Example :

See also :

% b2 : triggering on capture 1 input (C1)
% b3 : triggering on capture 2 input (C2)
L b4 : 1 :negative edge ; 0 : positive edge
% b5...b7 :unused
Inside : bit
This instruction define a movement on a slave axis and a master axis when the

capture input is activated. The execution of this instruction launches the execution
of the next task.

The system waits for the end movement (Condition MOVE S(Axe)=0) before
executing the next instruction. <Axis> must be a servo axis. <Slave Axis> must be
stopped (MOVE_S(Slave Axis)=0) before the instruction is send even the
movement is obtained otherwise the condition is false. <Master Axis> and <Slave
Axis> can be the same axis. The axis used the current velocity, acceleration and
deceleration. <Mini> and <Maxi> define the triggering window of the slave
movement. <Mini> must be lower than <Maxi>. <Inside> is used to indicate if the
triggering is inside or outside the window. The parameters <Master Axis>,
<Window>, <Mini>, <Maxi> and <Inside> are optional.

MOVAC (X=200,X,4,0,0,0,0) ‘send X in 200 on a positive edge
“ of input 1
MOVAC (X=500,Y,24,0,0,0,0) “send X in 500 on a negative edge

‘of input 2 of axis Y
MOVA, MOVR, STTA, STTR, STTI, MOVE S

10-16-163- MOV AP — Absolute triggered movement

Syntax :

Limits :

Accepted types :

Description :

Remarks :

Example :

See also :

MOVAP(<Slave Axis>=<Distance> ,<Master Axis>,<MiniPosition>,
<MaxiPosition>,<Inside>)

Distance : +/- 2”24 pulses

Distance, MiniPosition, Maxi Position: real

Inside : bit

This instruction allows to define a movement on a slave axis when a master axis

enters in a position window. The execution of this instruction launches the
execution of the next task.

The system waits for the movement end (Condition MOVE S(Axe)=0) before
executing the next instruction. The axis uses the current speed, acceleration and
deceleration. <MiniPosition> and <MaxiPosition> define the trigger window used
to start the movement on the slave. <MiniPosition> must be lower than
<MaxiPosition>. <Inside> is used to indicate if triggering is made inside or outside
the window.

MOVAP (Slave=1200.00,Master,0,0.1,True)
MOVA, MOVR, STTA, STTR, STTI, MOVE S

10-16-164- MOVAT — Absolute triggered movement

Syntax :

Description :

MOVAT(<Axis>=<Distance>)

This insruction make a movemebt on axis to an absolute position, launched by
the basic instruction TRIGGER. Like that, you can preload the mouvement
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See also :

and launch it after, with instruction TRIGGER in a other task and in a time
less than 1 ms.

MOVA, MOVRT, TRIGGER

10-16-165- MOV C- Circular movement

Syntax :

Accepted types :

Description :

Remarks :

Example :

See also :

MOVC (<AxisX> = <DestinationX>, <AxisY> = <DestinationY>,
<CenterX>,<CenterY>, <Clockwise>)

DestinationX, DestinationY, CenterX, CenterY : real

Clockwise : Bit

This instruction is used to make a circular movement with two axes. The
movement is send to the buffer of movement. If the buffer of movement is full, the
task is blocked until a place is liberated. The execution of this instruction launches
the execution of the next task.

<AxisX> and <AxisY> must be servo axes. <DestinationX> and <DestinationY>
define the position to reach in 2D. <CenterX> and <CenterY> defines the center
relative position. <Clockwise> defines rotation direction.

MOVC(X=100,Y=100,100,0,1)
MOVL, MOVE_S

10-16-166- MOVE_S —Movement state

Syntax :
Accepted types :
Description :

Remarks :

Example :

MOVE_S(<Axis>)
Bit
This function indicates if the axis is in movement.

<Axis> must be a servo axis. If the axis is in a open loop state
(AXIS(AXE)=OFF), the instruction MOVE_S(Axe)=0. If the axis is in a closed
loop state, MOVE_S(Axe) is equal to 0 if the 4 points below are true :

& the current movement is finished (theoretic trajectory is finished).
Y the following error is inside the positioning window
(+/-POSMIN_P(Axe)).

& the buffer of movement is empty.

% In the case of a slave axis linked with a CAM or GEARBOX function, the link
will be cut.

If one of this point is false, the instruction MOVE_S(Axe) is set.

STTA (X=100)
WAIT NOT MOVE S(X) ' Wait the axis is stopped

10-16-167- MOVL — Linear movement

Syntax :
Accepted types :

Description :

MOVL (<AxisX>=<DestinationX>, <AxisY>=<DestinationY>)
DestinationX, DestinationY : real

This instruction is used to make a linear movement with two axes. The movement
is send to the buffer of movement. If the buffer of movement is full, the task is
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Remarks :

Example :

See also :

blocked until a place is liberated. The execution of this instruction launches the
execution of the next task.

<AxisX> and <AxisY> must be servo axes. <DestinationX> and <DestinationY>
define the position to reach in 2D.

MOVL (X=100,Y=100)
MOVC, MOVE S

10-16-168- MOVR — Relative movement

Syntax :
Limits :
Accepted types :

Description :

Remarks :

Example :

See also :

MOVR(<Axis>=<Distance> {,<Axis>=<Distance> ... })
Distance : +/- 224 pulses
Distance : real

Moves axis to a relative position. The execution of this instruction launches the
execution of the next task.

The system waits for the movement end (Condition MOVE_ S(Axe)=0) before
executing the next instruction. The axes use the current speed, acceleration and
deceleration values. <Axis> must be a servo axis.

MOVR (X=1200.00,Y=-100.00,2Z=+550.00,W=Dist!)
MOVA, STTA, STTR, STTI, MOVE _S

10-16-169- MOVRT- Relative triggered movement

Syntax :

Description :

See also :

MOVRT(<Axis>=<Distance>)

This instruction make a movement on axis to a relative position launched by
the basic instruction TRIGGER. Like that, you can preload the movement and
launch it after, with the instruction TRIGGER in a other task and in an time
less than 1 ms.

MOVR, MOVAT, TRIGGER

10-16-170- MOVS and MOVSP - Synchronised movement

Syntax 1 :

Syntax 2 :

Accepted types :

Limits :

Description :

MOVS(<Slave Axis> <Master Axis>,<MasterDistance>,<SlaveDistance>,

<AccelerationDistance>, <DecelerationDistance>)

MOVSP(<Slave Axis>,<Master Axis>,<MasterDistance>,<SlaveDistance>,
<AccelerationDistance>, <DecelerationDistance>,
<TriggerAxis>,<Mini>,<Maxi>,<Inside>)

MasterDistance, SlaveDistance, AccelerationDistance,

DecelerationDistance, Mini, Maxi : real

Inside : Bit

MasterDistance, SlaveDistance : 0 to +/-2"21 pulses

This instruction is used to link a slave axis to a master axis during a certain
distance of the master axis with acceleration and deceleration phases on the slave
axis.This instruction allows to start the synchronisation when a trigger axis enters
in a position window. The movement is send to the buffer of movement. If the
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Remarks :

Example :

See also :

buffer of movement is full, the task is blocked up to a place is liberated. The
execution of this instruction launches the execution of the next task.

<MasterAxis> can be a servo or encoder axis. <SlaveAxis> must be a servo axis.
The <AccelerationDistance> and <DecelerationDistance> are expressed in distance
on the master axis and can be zero. <Mini> and <Maxi> define the trigger window
used to start the movement on the slave. <Mini> must be lower than <Maxi>.
<Inside> is used to indicate if triggering is made inside or outside the window.

Flying shears
ORDER (Slave) =0 'initialise the n°+1 of next movement

"sends to the buffer

MOVS (Slave,Master,0.8,0.4,0.8,0) 'Acceleration movement 1

MOVS (Slave,Master,0.2,0.2,0,0) 'Synchro phase movement 2
MOVS (Slave,Master,0.8,0.4,0,0.8) 'Deceleration movement 3

MOVS (Slave,Master,8.2,-1.0,0.5) 'Back movement 4

WAIT ORDER S (Slave)>=2 '"Wait the execution end of movement 2

OUT (Couteau) =ON '"Activation of cutter
WAIT ORDER_S (Slave)>=3 ' Wait the execution end of movement 3
OUT (Couteau) =0OFF 'Stop the cutter

CAM, CAMBOX, GEARBOX

10-16-171- MOVSC - Synchronised movement triggered on registration input

Syntax :

Accepted types :

Description :

Remarks :

MOVSC(<SlaveAxis>,<MasterAxis>,<MasterDistance>,<SlaveDistance>,
<AcceleretionDistance>,<DecelerationDistance>,<Configuration>
[,<Trigerredaxis>,<Window>,<Mini>,<Maxi>,<Inside>])

MasterDistance, SlaveDistance, AccelerationDistance,

DecelerationDistance, Mini, Maxi : real

Configuration : Byte

% b0 : unused

% bl : triggering on signal Z

% b2 : triggering on capture 1 input (C1)

% b3 : triggering on capture 2 input (C2)

L b4 : 1 :negative edge ; 0 : positive edge
% b5...b7 :unused

This instruction is used to link the slave axis with the master axis during the

distance of the master axis. This link is used with acceleration phases and

deceleration phases on the slave axis. This instruction is triggered on a capture
input. The movement is send to the buffer of movement. If the buffer of movement
is full, the task is blocked up to a place is liberated. The execution of this

instruction launches the execution of the next task. The parameters
<TriggeredAxis>, <Window>, <Mini>, <Maxi> and <Inside> are optional.

<Slave Axis> must be stopped (MOVE_S(Slave Axis)=0) before the instruction is
send even the movement is obtained otherwise the condition is false. <Master
Axis> can be a servo axis or an encoder. <Slave Axis> must be a servo axis.
<AccelerationDistance> and <DecelerationDistance> are defined in a distance on
the master axis and can be null. <Mini> and <Maxi> define the triggering window
on the <TriggeredAxis>. <Inside> indicate that the triggered position is inside or
outside the window. <Mini> must be lower than <Maxi>.
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Example : Flying shears
ORDER (Slave) =0 'initialise the n°+1 of next movement
'sends to the buffer
MOVSC (Slave,Master,0.8,0.4,0.8,0) '"Acceleration movement 1
MOVS (Slave,Master,0.2,0.2,0,0) 'synchro phase movement 2
MOVS (Slave,Master,0.8,0.4,0,0.8) 'Deceleration movement 3
MOVS (Slave,Master,8.2,-1.0,0.5) 'Back of movement 4

WAIT ORDER S (Slave)>=2 '"Wait execution of movement 2

OUT (Couteau) =ON 'Activate cutter

WAIT ORDER S (Slave)>=3 '"Wait execution end of movement 3
OUT (Couteau) =OFF 'Stop cutter

See also : CAM, CAMBOX, GEARBOX

10-16-172- MOVST- Synchronised movement triggered

Syntax : MOVST(<SlaveAxis>, <MasterAxis>, <MasterDistance>, <SlaveDistance>,
<AccelerationDistance>, <DecelerationDistance>)

Description : This instruction make a synchronised movement launched by the basic
instruction TRIGGER. Like that, you can preload the movement and launch it
after, with the instruction TRIGGER in an other task and in a time less than 1
ms.

Voir aussi MOVS, TRIGGER

10-16-173- NOT — Complement operator

Syntax : NOT(<Expression>)
Accepted types :  Expression : Bit, Byte, Integer
Description : This function returns the complement.
Remarks : <Expression> must be an integer valid expression.
Example : a%$=0FF00h
%=NOT a% 'Result b%=00FFh
See also : AND, OR, XOR

10-16-174- OPEN - Open a communication port

Syntax : OPEN <CommunicationPort> AS #<Number>
Description : Authorizes the reading/writing operations on a communication port.
Remarks : You must open a communication port before any input/output operation

<CommunicationPort> is a char string which defines the parameters with this
following syntax :

"SERIALRn:|[speed [, data|, parity [, stop |]]]"

N: Physical number 1 or 2

Speed: 150, 300, 600, 1200, 2400, 4800 or 9600 bauds.

Data : 7 or 8 bits

Parity : E (even), O (odd), M (mark), S (space) or N (without).
Stop : 1 or 2 bits
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<Number> defines the communication canal number used by the functions.

Example : Dialog 80, 160or 640 linked to SERIALZ : SERIALZ affected to the
canal 1

OPEN "SERIAL2:9600,8,N,1" As #1
PRINT "<MAIN MENU>";

See also : INPUT, PRINT, CLOSE

10-16-175- OR — OR operatorr

Syntax : <Expression1> OR <Expression2>

Accepted types :  Expressionl, Expression2 : Bit, Byte, Integer

Description : This function makes a binary OR between two expressions.

Remarks : <Expressionl> and <Expression2> must have the same type. This function
returns the same data type as its arguments.

Example : A%=A% OR 000FFh

See also : AND, NOT, XOR and IF

10-16-176- ORDER — Movement order number

Syntax 1 : ORDER(<AXxis>) = <Expression>

Syntax 2 : ORDER(<Axis>)

Accepted types :  Expression : Integer

Description : This instruction fixes the order number of the next movement or reads the order
number of the last deposed movement.

Remarks : This instruction can be used with the ORDER_S function.

Example : ORDER (X) =0

MOVS (X, Master, 50,100,10,10)
A#=0RDER (X) 'Result : A#=1

See also : ORDER S

10-16-177- ORDER_S — Current order number
Syntax : ORDER_S(<Axis>)
Accepted types :  Integer

Description This function returns the movement number which is in execution.
Remarks : This function can be used to know a movement state.
Example : ORDER (X) =0

MOVS (X,Master, 50,100,10,10)
MOVS (X,Master, 50,100,10,10)
MOVS (X, Master, 50,100,10,10)
IF ORDER_S(X)=2 THEN ... 'The second movement has begun.

See also : ORDER

10-16-178- OUT — Qutput writing
Syntax : OUT (<Output>) = <Expression>
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Accepted types :  Expression : Bit

Description : This function sends a logical state to a digital output.
Remarks : <Output> must represent an output name.

Example : OUT (Cutter)=ON

See also : INP, INPB, INPW, OUTB, OUTW

10-16-179- OUTEMPTY — Communication output buffer empty

Syntax : <Expression>=QUTEMPTY (<Number>)
Accepted types :  <Expression> : bit

Description : This function returns communication output buffer state

Remarks : <Number> is number used to open communication port with the OPEN function.
Example : WAIT OUTEMPTY (#1)

See also : CARIN, CAROUT

10-16-180- OUTB — 8 outputs writing
Syntax : OUTB (<Outputs>) = <Expression>
Accepted types :  Expression : Byte

Description : This function sends logical states to a 8 logical outputs block
Remarks : <Outputs>must represent the name of a 8 outputs bloc.
Example : OUTB (Blocl)=0Fh

See also : INP, INPB, INPW, OUT, OUTW

10-16-181- OUTW - 16 outputs writing
Syntax : OUTW (<Outputs>) = <Expression>
Accepted types :  Expression : Integer

Description This function sends logical states to a 16 logical outputs block
Remarks : <Outputs> must represent the 16 outputs block name .
Example : OUTW (Blocl) =0FFFFh

See also : INP, INPB, INPW, OUT, OUTB

10-16-182- PIXEL — Draw point

Syntax : PIXEL(X.,Y,Color)
Units : X,Y :pixel
Limits : X :1to240
Y :1to 128
Accepted types : XY : byte.
Color : Bit
Description : This function draws a point at coordinates X, Y on the operator panel Dialog 640.
Remarks : Colour define the colour of the point : black (0) or white (1)
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Example: PIXEL (23,15,0) 'Draw a black pixel at coordinates 23,15

10-16-183- PLCINIT - PLC function initialisation

Syntax : PLCINIT(<Input table>,< Previous input table>, <Output table>,
<Masked output table>)
Description : This function indicate to the system, the variable table to use.
Remark : <Input tablea>, <Previous input table> : Long integer table with any elements as

that the system contained the input cards.

<Output table>, <Masked output table> : Integer table with any elements as the
system contained the output cards.

<Masked output table> contained the output masks use by the PLC (bit to 1 =>
output use by the PLC)

exemple : Masque[1]=0FFFFh
Masque[2]=0FFFFh
PlcInit(Entrees,EntreesOld,Sorties,Masque)

See also : PLCINP, PLCINPB, PLCINPW, PLCINPPE, PLCINPNE, PLCOUT, PLCOUTB,
PLCOUTW

10-16-184- PLCINP —Read TOR input
Syntax : PLCINP (<Input>) or PLCINP (<Card number>, <Input number>)
Accepted types :  <Input> : Bit

<Card number>, <Input number> : Byte

Description : This functionn give the state of PLC TOR input.

Remarks : <Input> must represent a TOR input name. The data type returned is a bit.

Exemple : C~=PLCINP(CouteauEnHaut)

See also : PLCINIT, PLCINPB, PLCINPW, PLCINPPE, PLCINPNE, PLCOUT, PLCOUTB,
PLCOUTW

10-16-185- PLCINPB — Read a 8 inputs block

Syntax : PLCINPB (<Inputs>)
Accepted types :  Inputs : Byte

Description : This function return the state of a block of 8 TOR inputs.

Remarks : <Inputs> must represente the name of 8 inputs. The data’s type returned is a byte.
Exemple : B#=PLCINPB(Data)

See also : PLCINIT, PLCINP, PLCINPW, PLCINPPE, PLCINPNE, PLCOUT, PLCOUTB,
PLCOUTW

10-16-186- PLCINPNE — Read a negative edge on PLC TOR input

Syntax : PLCINPNE (<Input>) or PLCINPNE (<Card number>, <Input number>)
Accepted types :  <Input> : Bit

<Card number>, <Input number> : Byte
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Description : This function indicate if a negative edge is make on the PLC TOR input.

Remarks : <Input> must represente the name of a TOR input. The data’s type returned is a
Bit.

Exemple : If PLCINPNE(CouteauEnHaut) Then goto FrontDetecte

See also : PLCINIT, PLCINP, PLCINPB, PLCINPW, PLCINPPE, PLCOUT, PLCOUTB,

PLCOUTW

10-16-187- PLCINPPE — Read a positive edge on PLC TOR input

Syntax : PLCINPPE (<Input>) or PLCINPPE (<Card number>, <Input number>)
Accepted types :  <Input> : Bit

<Card number>, <Input number> : Byte

Description : This function indicate if a positive edge is make on the PLC TOR input.

Remarks : <Input> must represente the name of a TOR input. The data’s type returned is a
Bit.

Exemple : If PLCINPPE(CouteauEnHaut) Then goto FrontDetecte

See also : PLCINIT, PLCINP, PLCINPB, PLCINPW, PLCINPNE, PLCOUT, PLCOUTB,

PLCOUTW

10-16-188- PLCINPW

Syntax : PLCINPW (<Inputs>)
Accepted types :  Inputs : Byte

Description : This function return the state of a block of 16 TOR inputs.

Remarks : <Inputs> must represente the name of 16 inputs. The data’s type returned is a
integer.

Exemple : A%=PLCINPW(Data)

See also : PLCINIT, PLCINP, PLCINPB, PLCINPPE, PLCINPNE, PLCOUT, PLCOUTB,
PLCOUTW

10-16-189- PLCOUT — Write a output
Syntax : PLCOUT (<Output>) = <Expression> or
PLCOUT (<Card number>, <Ouput number>) = <Expression>
Accepted types : Expression : Bit

<Card number>, <Output number> : Byte

Description : This function change the logic state of image bit.
Remarks : <Output> must represente the name of an output
Exemple : PLCOUT(Couteau)=ON

If PLCOUT(Voyant) Then goto Alarm

See also : PLCINIT, PLCINP, PLCINPB, PLCINPW, PLCINPPE, PLCINPNE, PLCOUTB,
PLCOUTW
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10-16-190- PLCOUTB — Write a 8 outputs block

Syntaxe : PLCOUTB (<Output>) = <Expression>

Accepted types : Expression : Byte

Description : This function change the logic state of the 8 associates images outputs.

Remarks : <Outputs> must represente the name of 8 outputs blocks.

Exemple : PLCOUTB(BIloc1)=0Fh

See also : PLCINIT, PLCINP, PLCINPB, PLCINPW, PLCINPPE, PLCINPNE, PLCOUT,
PLCOUTW

10-16-191- PLCOUTW - Write a 16 outputs block

Syntaxe : PLCOUTW (<Output>) = <Expression>
Accepted types : Expression : Integer

Description : This function change the logic state of the 16 associates images outputs.

Remarks : <Outputs> must represente the name of 16 outputs blocks.

Exemple : PLCOUTW(BIloc1)=0FFFFh

See also : PLCINIT, PLCINP, PLCINPB, PLCINPW, PLCINPPE, PLCINPNE, PLCOUT,
PLCOUTB

10-16-192- PLCREADINPUTS — Read the PLC inputs

Syntaxe : PLCREADINPUTS
Description : This function read the PLC inputs and memorize them into the images bits table.
See also : PLCINIT, PLCINP, PLCINPB, PLCINPW, PLCINPPE, PLCINPNE, PLCOUT,

PLCOUTB, PLCOUTW

10-16-193- PLCWRITEOUTPUTS — Write the PLC outputs

Syntax : PLCWRITEOUTPUTS
Description : This function write the PLC ouputs memorized into the images bits.
See also : PLCINIT, PLCINP, PLCINPB, PLCINPW, PLCINPPE, PLCINPNE, PLCOUT,

PLCOUTB, PLCOUTW

10-16-194- POS — Position to reach

Syntax 1 : POS(<Axis>) = <Expression>

Syntax 2 : POS(<Axis>)

Accepted types : Expression : real

Description : This function returns or fixes the current position to reach in the chosen unit.
Remarks : This function is used to change the final position of the current motion. The

position can be modified at any time.
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Example : STTA (X=5000) 'Axis start
WAIT INP(Cell)=0On 'Wait for the cell
POS (X) =POS_S (X) +50. 'Stop 50mm after the sensor
WAIT NOT MOVE_ S (X) 'Wait for the axis stop

See also : ACC, DEC, VEL

10-16-195- POS_S — Real position
Syntax : <Expression> = POS_S(<Axis>)
Accepted types :  Expression : real
Description : This function returns the real position of the axis.

Remarks : <Axis> can be a servo axis, an encoder or a time based encoder. Thus, we can
obtain the image of the axis position in real time.

Example : STTA (X=100) 'Axis start
REPEAT
LOCATE 1,1 "Cursor positioning
PRINT POS S (X); 'Display the axis position
UNTIL NOT MOVE_S (X)
See also : VEL S

10-16-196- POWERFAIL — Power fail detect

Syntax : POWERFAIL= <ON|OFF>
Description This function activates or inhibits power fail detect.
Remarks : Power fail detect is activated at power-on.

10-16-197- PRINT — Writing on a communication port

Syntax : PRINT [#<Number>], <Expression> [ { [ ; |, ] <Expression>} | [;], ]
Description : Writes data on a communication port.
Remarks : <Number> is the number used to open the communication port with the OPEN

instruction. A semicolon at the end of this instruction means that the previous
character is printed immediately after the last character. A comma means that the
next character is printed at the next line (by adding a line feed ). Print is equal to
Print #1. If a real expression is printed then decimal part is not printed and Format$
function must be used. if the transmit buffer is full, the task is blocked and
continues when a place in the transmit buffer is liberated.

Example : PRINT #1,AS,BS
PRINT "LENGTH"
See also : OPEN, PRINT, CLOSE

10-16-198- PROG - Program start
Syntax : PROG

Description : This keyword begins a main program bloc. It is as well used to identify the end of
the main program block when it is preceded by END. <Name> is optional.
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Remarks : One and only one PROG - END PROG bloc must be defined in a program.
Example : PROG

END PROG
See also : END

10-16-199- RAMOK - Test ram status

Syntax : RAMOK

Description : This function indicates if at the last start-up of the MCS, the RAM data checksum
was valid.

Remarks : If RAMOK=1, start-up valid

If RAMOK=0 and data flash copy zone is not blank, the MCS backups the data
flash zone in the ram zone and starts the task. If RAMOK=0 and data flash copy
zone is blank, the MCS doesn’t start the task and indicates an error 20 on the status
display.

See also : FLASHOK, RAMTOFLASH, FLASHTORAM

10-16-200- RAMTOFLASH - Backup saved variables

Syntax : RAMTOFLASH

Description : This function backups parameters and the first 10000 saved variables in flash
memory.

See also : RAMOK, FLASHTORAM, FLASHOK

10-16-201- REALTOLONG - Convert a real to a long integer
Syntax : REALTOLONG(<Expression>)

Accepted types :  Expression : real
Description : This function converts a real type data in a long integer type data.

Example : Al=Edit (1,1,4,0,0)
B&=RealToLong (A!)

10-16-202- REALTOINTEGER - Convert a real to an integer
Syntax : REALTOINTEGER(<Expression>)

Accepted types :  Expression : real
Description : This function converts a real type data in an integer type data.

Example : A!'=Edit(1,1,4,0,0)
B%$=RealToInteger (A!)

10-16-203- REALTOBYTE — Convert a real to a byte
Syntax : REALTOBYTE(<Expression>)

Accepted types :  Expression : real

Description : This function converts a real type data in byte type data.
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Example : A!=Edit(1,1,4,0,0)
B#=RealToInteger (A!)

10-16-204- REGPOS_S- Captured position
Syntax : <Expression>=REGPOS_S(<Axis>)

Accepted types :  Expression : real

Description : This function returns the last captured position on the axis.
Remarks : <Axis> must be a servo axis.
Example : CAPTURE (X, 0ff,0n, 10,20, 0n)
WAIT REG_S (X)
XPosition! = REGPOS S (X)
See also : REG S, CAPTURE, REGPOSI1_S, REGPOS2 S

10-16-205- REGPOS1_S — Captured position
Syntax : <Expression>=REGPOS1_S(<Axis1>,<Axis2>)

Accepted types : Expression : real

Description : This function returns the last captured position on the axis with the execution of the
CAPTUREI instruction.(SRV8S5 only)
Remarks : <Axis1> where is located the capture entry.

<Axis2> where we want to capture the position.

Exanqﬂe: CAPTUREL (X,X,4,0n,10,20,0n) ' Capture position X on a
WAIT REG1_ S (X) ' positive edge of input Cl on
XPosition!= REGPOS1 S (X) ‘'axis X selection target.
See also : REG_S, CAPTURE, REGPOS_S, REGPOS2 S

10-16-206- REGPOS2_S — Captured position
Syntax : <Expression>=REGPOS2_S(<Axis>)

Accepted types :  Expression : real

Description : This function returns the last captured position on the axis with the execution of the
CAPTURE?2 instruction.(SRV85 only)

Remarks : <Axis> must be a servo axis.

Example : CAPTURE2 (X, 24,0ff,0,0,0ff)

WAIT REG2 S (X)
XPosition!= REGPOS2 S (X)

See also : REG_ S, CAPTURE, REGPOS_S, REGPOS1_S

10-16-207- REG_S — Capture state
Syntax : REG_S(<Axis>)

Description : This function indicates if a capture position was realized.
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Remarks :

Example :

See also :

<Axis> must be a servo axis. The return value is true only once by capture. REG_S
is automatically cleared on reading operation and when its value is 1. When
another capture is made and if REG_S value is 1, then REG_S is cleared.

CAPTURE (X, 0ff,0n, 10,20,0n)

WAIT REG_S (X) 'REG S is automatically cleared

XPosition! = REGPOS S (X)

REGPOS S, CAPTURE, REG1_S,REG2 S

10-16-208- REG1_S — Capture state

Syntax :

Description :

Remarks :

Example :

See also :

REG1_S(<Axis>)
This function indicates if a capture position was realized. (execution of the
CAPTUREI instruction with SRVS8S5 only)

<Axis> must be a servo axis. The return value is true only once by capture.
REGI1_S is automatically cleared on reading operation and when its value is 1.
When another capture is made and if REG1_S value is 1, then REG1_S is cleared.
CAPTUREL (Y, X, 4,0n,10,20,0n)

WAIT REG1 S (X) 'REG1 S is automatically cleared
XPosition!= REGPOS1 S (X)

REGPOS_S, CAPTURE, REG S, REG2 S

10-16-209- REG2_S — Capture state

Syntax :

Description :

Remarks :

Example :

See also :

REG2_S(<Axis>)
This function indicates if a capture position was realized. (execution of the
CAPTURE?2 instruction with SRVS8S5 only)

<Axis> must be a servo axis. The return value is true only once by capture.
REG2_S is automatically cleared on reading operation and when its value is 1.
When another capture is made and if REG2_S value is 1, then REG2_S is cleared.
CAPTURE2 (X, 24,0£f£f,0,0,0ff)

WAIT REG2Z2_S(X) 'REG S is automatically cleared

XPosition!= REGPOS2_S (X)

REGPOS S, CAPTURE, REG_S, REGI_S

10-16-210- REPEAT - Repeat...Until

Syntax :

Description :

Remarks :

Example :

REPEAT
{<Instructions>}
UNTIL <Condition>
This structure allows to the system to execute a list of instructions in a loop as long
as the given condition is wrong.

In the structure REPEAT ... UNTIL the <Instructions> are executed at least
once even if the condition is true. The execution of this instruction launches the
execution of the next task.
a%=0
REPEAT

PRINT #1,a%
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See also :

a%=a%*2
UNTIL a%>100
WHILE

10-16-211- RESTART - Restart system

Syntax :
Description :

Remarks :

RESTART

This function restarts system.

This can be used to test system start type : If RESTART function result is false
then the system start with power-on and if RESTART function result is true, the

system has been restarted by RESTART function.

10-16-212- RIGHTS - String right part

Syntax :
Accepted types :

Description :
Remarks :

Example :

See also :

RIGHTS$(<String>,<Number>)
String : Char string

Number : Integer

This function returns the <Number> right characters of a string.

To find the characters number in <String>, use LEN(<String>).

as$="Sensorl"

b$=RIGHTS$ (a$,1) 'Result : bs="1"
LEFT$

10-16-213- RTRIMS - Remove the right spaces

Syntax :
Accepted types :
Description :

Example :

See also :

RTRIMS (<Expression>)
Expression : Char string

Returns a string copy without the right spaces.

as=" Menu "
b$S=LTRIMS (a$) ' Result bs=" Menu"
LTRIMS

10-16-214- RUN — Launch a task

Syntax :

Description :
Remarks :

Example :

See also :

RUN <Name>

This instruction is used to launch a stopped task (ex : task declared with manual

start).

This function has no effects on a suspended, automatic running tasks or already

launched task.

Beginning:
Wait Inp (Power)=0n
RUN Cutter
Wait Inp (Power)=0ff
HALT Cutter

Goto Beginning

CONTINUE, HALT, SUSPEND
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10-16-215- SECURITY - Define the security actions

Syntax :

Description :

Remarks :

Exemple :

SECURITY (<OpenLoop>,<OpenWatchDog>)

This instruction is used to define how the system must react if a following error on
an axis is found. <OpenLoop> defines if all the axis loops must be opened.
<OpenWatchDog> indicates if the watchdog must be opened. The default power-
on values are SECURITY(On,On)

If the SECURITY instruction is used, the security level can be decreased following
the program writing. It is advised not using this instruction.

SECURITY (ON, OFF) 'WatchDog is not opened on a following error

10-16-216- SEEK — Moving to a save file

Syntax 1 :
Syntax 2 :

Accepted types :

Description :

Remarks :

Exemple :

See also :

SEEK #3,<Long moving>
<Variable> = SEEK #3
<Long moving>, <Variable> : long integer

The syntax 1 allow to moving in the save file of <Long moving> characters. The
moving start at the current position. The syntax 2 allow to know the current
position in the save file.

The first character is at the position Ol.

P&=Seek(#3) ‘Rapport nominal : ratio 0.5

Seek #3, P&+100  ‘Déplacement sur le 100éme caractere a partir
‘de la position courante

OPEN, INPUTS, PRINT

10-16-217- SENSOR _S — Sensor state

Syntax :
Description :
Example :

See also :

SENSOR_S (<Axis>)

This function gives the state of the axis board home/capture input.
IF SENSOR S(X) THEN ...

SENSORI1_S, SENSOR2 S

10-16-218- SENSORI1_S — C1 Sensor state (SRV8S)

Syntax :

Description :

Example :

See also :

SENSORI1_S (<Axis>)

This function gives the state of the axis board home/capture C1 input of the SRV85
board.

IF SENSOR1 S(X) THEN ...
SENSOR_S, SENSOR2_S

10-16-219- SENSOR2_S — C2 Sensor state (SRV8S)

Syntax :

Description :

Example :

SENSOR2_S (<Axis>)

This function gives the state of the axis board home/capture C1 input of the SRV85
board

IF SENSOR2 S (X) THEN ...
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See also :

SENSOR_S, SENSORI S

10-16-220- SETDATE — Set the date

Syntax :
Accepted types :
Description :

See also :

SETDATE(<Year>,<Month>,<Day>,<DayInTheWeek>)
Year, Month, Day, DayInTheWeek : Integer

This instruction set the current date.

GETDATE, SETTIME

10-16-221- SETINP — Input filters and invert

Syntax :
Units :
Accepted types :

Description :

Remarks :

Example :

SETINP (<Name>,<Inversion>,<Filtre>)

Filter : milliseconds

Inversion : Long integer

Filter : Byte

This function defines the inputs invert mask and the filter period.

<Invert> 1is a long integer in which each bit represents the invert of each input.
This parameter can be defined during the input card configuration.

SETINP (INPUTS11,4,10) ' Second input card invert
' and 10 ms filter

10-16-222- SETOUT — Outputs invert

Syntax :
Accepted types :
Description :

Remarks :

Example :

SETOUT (<Name>,<Inversion>)
Inversion : Long integer
This function defines the outputs invert mask.

<Invert> is a long integer in which each bit represents the invert of each output.
This parameter can be defined during the output card configuration.

SETOUT (OUTPUTS1, 3) ' 2 first outputs card invert

10-16-223- SETTIME — Set the hour

Syntax :
Accepted types :
Description :

See also :

SETTIME(<Hours>,<Minutes>,<Seconds>)
<Hours>, <Minutes> and <Seconds> : Integer.
This instruction set the current hour.
GETTIME, SETDATE

10-16-224- SETUPCOUNTER - Counter configuration

Syntax :
Accepted types :

Description :

Remarks :

SETUPCOUNTER(<Axis>,<Input>,<Invert>,<Filter>)
<Input> : Byte

<Invert>, <Filter> : bit

This instruction defines the counter configuration
<Axis> : Name of the servo card

<Input> : Input number (1 for CI1 input, 2 for C2 input)
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<Inversion> : edge choice : 0 for a positive edge, 1 for a negative edge
<Filter> : Filter validation : 0 without filter, 1 for a 2ms filter.
See also : COUNTER_ S, CLEARCOUNTER

10-16-225- SGN - Sign
Syntax : SGN (<Expression>)
Accepted types :  Expression : Long integer, real

Description : This function returns a real equal to —1 for the negative numbers, 1 for the positive
numbers and 0 for the zero number.

Example : a!=SGN(10) 'Result : a!=1

10-16-226- SIGNAL - Event generation

Syntax : SIGNAL <Name>

Description : This instruction generates an event.

Remarks : <Name> must be the name used by WAIT EVENT instruction. The only first task
which was waiting for this event can then continue.

Example : Programl Program?2
WAIT EVENT Ready SIGNAL Ready

See also : WAIT EVENT, DIFFUSE

10-16-227- SIN - Sine

Syntax : SIN (<Expression>)

Accepted types :  Expression : real

Description : This instruction returns the sine of <Expression>. <Expression> is expressed in
radians.

Example : <Expression> must be a numerical expression.

See also : COS, ARCTAN, TAN

10-16-228- SLAVEOFFSET — Shift dynamically the slave position

Syntax : SLAVEOFFSET(<Slave>,<Master>,<Offset>,<Acceleration>)
Limits : <Offset> : Between 0 ans the slave modulo
Accepted types :  <Offset> : Real
<Acceleration> : Real
Description This instruction shift dynamically the slave position by an absolute cambox.

Remark : <Slave> : Name of the slave’s axis where is donig the cambox (servo
module : SRV85)

<Master> : Name of the slave’s axis (servo or encoder module : SCD22, SRV15,
SRV85..)
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<Offset> : Offset value to apply
<Acceleration> Used acceleration for apply the offset (increment/T0?).
See also : LOADABSCAMEX, ABSCAM, STARTABSCAM, MASTEROFFSET

10-16-229- SPACES - Space made string

Syntax : SPACES$(<Number>)

Limits : Number : 1 to 255

Accepted types :  Number : Byte

Description : This function returns a space made string.
Example : a$=SPACES$ (10) 'Result as=" "
See also : STRS, VAL

10-16-230- SQR - Square root

Syntax : SQR (<Expression>)

Accepted types : Expression : real

Description : This function returns the square root of <Expression>,
Example : a!=S0OR(2)

10-16-231- SSTOP — Axis stop

Syntax : SSTOP(<Axis>[,<Axis>]...)

Description : This function stops <Axis> with the current deceleration. The function is not
waiting for the end of the deceleration phase and that MOVE_S(Axe) is equal to
Zero.

Remarks : If <Axis> is a master axis linked with the CAM, GEARBOX or MOVS functions

then <Axis> and its slave are stopped but the link is not broken.

If <Axis> is a slave axis linked with the CAM, GEARBOX or MOVS function,
then <Axis> is stopped and is unlinked with the master axis.

SSTOP clears the buffer of movements and stops the axis with the current

deceleration.
Example : SSTOP(Master,Slave)
See also : STTA, STTR, STTI, CAM, GEARBOX, MOVS

10-16-232- STARTABSCAM - Start an absolute cambox
Syntax : STARTABSCAM(<Slave>,<Master>,<Cam number>)

Limits : <Cam number> :1to5
Accepted types : <Com number> : Bytet
Description This instruction launch an absolute cambox.

Remarks : <Slave> : Name of the slave axis where is doing the cambox (servo module:
SRV15, SRV8S...)

<Master> : Name of the master axis (servo or encoder module: SCD22, SRV15,
SRVSS..)
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See also :

<Cam number> : Cam number of the slave servo module.
LOADABSCAMEX, CAM S

10-16-233- STARTCAM - Launches the execution of a cam

Syntax :

Limits :

Accepted types :

Description :

Remarks :

See also :

STARTCAM(<Slave>,<Master>,<NumberCam>)
<NumberCame>: 1 to 5

<NumberCame> : Byte

this instruction launches the execution of a cam in a servo board.

<Slave> : Slave axis cam for which the cam will be applied (servo board: SRV 15,
SRVSS..)

<Master> : Master axis name (servo or encoder board : SCD22, SRVI1S5,
SRVS85...)

<NumberCam> : number of the cam (from 1 to 5) of the servo board <Slave>
LOADCAMEX, CAM S

10-16-234- STARTCAMBOX — Start a cambox

Syntax :

Description

Remarks :

Example :

See also :

STARTCAMBOX(<Number>)
This instruction start a defined cambox>

If cambox is not defined this instruction have no effects. <Number> is the number
used by CAMBOX function.

STARTCAMBOX(1)
CAMBOX

10-16-235- STARTCAMC - Launches the execution of a cam on capture input

Syntax :

STARTCAMC (<SlaveAxis>, <MasterAxis>, <CamNumber>,
<Configuration>, [,<Trigerredaxis>, <Windows>, <Mini>, <Maxi>,
<Insode>])

Accepted type : <Configuration> : byte

Description :

Remarks

b0 : unused
bl : triggering on signal Z
b2 : triggering on capture 1 input (C1)
b3 : triggering on capture 2 input (C2)
b4 : 1 :negative edge ; 0 : positive edge
b5...b7 :unused
<Mini>, <Maxi> : réel
<Fenétre>, <Intérieur> : bit

This instruction equivalent to STARTCAM with a launch condition «
capture inputy». The starting can be do with a window of position. Parameters
< Trigerredaxis>, <windows>, <Mini>, <Maxi> et <Inside> are optionals.

<MasterAxis> can be a servo axis, an encoder or temporal encodeur.
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<SlaveAxis> must be an servo axis.

<SlaveAxis> must be at stop (MOVE_S(AxeEsclave)=0) before send the
order otherwise the movement can be launch even if the condition is not true.

See also : CAM, CAMC, STARTCAM

10-16-236- STARTCAMT - Execution of a cam triggered
Syntax : STARTCAMT(<Esclave>,<Maitre>,<N°came>)

Description : This instruction make a cambox movement movement launched by the basic
instruction TRIGGER. . Like that, you can preload the movement and launch
it after, with the instruction TRIGGER in an other task and in a time less than
1 ms.

See also : STARTCAM, TRIGGER

10-16-237- STARTS — Launch a synchronized movement

Syntax : STARTS(<Axis>,[<Axis>]...)

Description This instruction launches a synchronized movement already loaded with LOADS
in the buffer of movements.

Remarks : LOADS and STARTS must be used instead of MOVS to begin simultaneously

some movements.
Exanqﬂe: LOADS (Slavel,Master,90,180,10,10) "movement 1 loaded
"in the buffer of movement
LOADS (Slavel,Master, 90,180,10,10) ' movement 2 loaded
"in the buffer of movement

STARTS (Slavel, Slave?2) "execution of the movement 1

See also : MOVS, STARTS

10-16-238- STATUS — Task state

Syntax : STATUS (<Name>)
Description : This function returns a task state
Remarks : The possible values are :

0 : The task is stopped
1 : The task is suspended
2 : The task is running

Example : Run Cutter
Wait Status (Cutter)=0

10-16-239- STOP — Axis stop
Syntax : STOP(<Axis>[,<Axis>]...)

Description : This function stops <Axis> with the current deceleration. The function waits for the
end of deceleration phase.
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Remarks :

Example :

See also :

If <Axis> is a master axis linked with the CAM, GEARBOX or MOVS functions
then <Axis> and its slave are stopped but the link is not broken.

If <Axis> is a slave axis linked with the CAM, GEARBOX or MOVS functions,
then <Axis> is stopped and the link with the master axis is broken.

This instruction clears the buffer of movements and stops the axis with its current
deceleration. STOP is a blocked instruction which is waiting MOVE S(Axis)
different of zero.

STOP (Master)
STTA, STTR, STTI, CAM, GEARBOX, MOVS

10-16-240- STOPCAMBOX - Stop a cambox

Syntax :
Description :

Remarks :

Example :

See also :

STOPCAMBOX(<Number>)
This instruction stops a cambox.

<Number> is the number used by CAMBOX function. This function doesn't
destroy the cambox.

STOPCAMBOX(1)
CAMBOX, CAMBOXSEG, STARTCAMBOX

10-16-241- STOPCORRECTION- Stop the correction function

Syntax :
Description :
Remarks :

See also :

STOPCORRECTION (<Slave>)

This function stops a correction function defined in a continue mode.
<Slave> must be a SRV85 servo card.

CORRECTION, ICORRECTION

10-16-242- STOPI — Axis stop in interpolation

Syntax :

Description :

Example :

See also :

STOPI(<XAxis>,<YAxis>)

This function stops <XAxis> and <YAxis> with the current interpolation
deceleration. The function waits for the end of deceleration phase. The execution of
this instruction launches the execution of the next task.

STOPI(X,Y)
STTA, STTR, STTI, CAM, GEARBOX, MOVS

10-16-243- STRINGS - String creation

Syntax :

Limits :
Accepted types :
Description :

Remarks :

Example :

STRINGS$(<Number>, <Code>)

Number, Byte : de 0 a 255

Number, Code : Byte

This function returns a char string whose characters have the same ASCII code.

We use STRINGS to create a string which is constituted of a repeated character.
<Number> is a numerical expression which indicates the length of the returned
string. <Code> is the ASCII code of the character used to build a string and a
numerical integer expression between 0 and 255.

a$=STRINGS (10, "0") 'Result a$="0000000000"
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See also : STRS$, VAL

10-16-244- STRS - Char characters convert

Syntax : STRS$(<Expression>)
Accepted types :  Expression : Byte ... Real
Description : This function returns a string which represents a numerical expression value.

Remarks : When the numbers are converted in text, a head space is always reserved for the
sign of <Expression>. If <Expression> is positive, the string returned by Str$
contains a head space and the sign plus is insinuated.

Warning : This function can send back a value according to the notation of type with
exponent. It’s preferable to use the instruction FORMATS with number=1

Example : a%=10
b$=STRS$ (a%) 'Result bs=" 10"

See also : VAL

10-16-245- STTA — Launch an absolute movement

Syntax : STTA(<Axis>=<Distance> {,<Axis>=<Distance>})

Limits : Distance : +/- 2”24 pulses

Accepted types : Distance : real

Description : This instruction launches a movement to an absolute position.

Remarks : The system doesn’t wait for the end movement (Condition MOVE_S(Axe)=0) and

executes the next instruction. The axis use the current speed, acceleration and
deceleration values. <Axis> must be a servo axis.

Example : STTA (X=1200.00,Y=-100.00)
WATT (NOT MOVE_S (X)) AND (NOT MOVE_S (Y))
See also : MOVA, MOVR, STTR, STTI

10-16-246- STTI — Launch an infinite movement

Syntax : STTI(<Axis>=[+|-] {,<Axis>=[*|-], ... })
Description : This instruction launches an infinite movement.
Remarks : The system doesn't wait for the movement end and executes the next instruction.

You must use the STOP or SSTOP instruction to stop the movement. <Axis> must
be a servo axis. The axis use the current speed, acceleration and deceleration.

Example : STTI (X=+, Y=-) 'Begins an infinite movement on X axis
g9
'in the positive direction and on the Y axis

'in the negative direction

See also : MOVA, MOVR, STTA, STTR

10-16-247- STTR — Launch a relative movement
Syntax : STTR(<Axis>=<Distance> {,<Axis>=<Distance> ... })
Limits : Distance : +/- 2”24 pulses
Accepted types :  Distance : real
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Description :

Remarks :

Example :

See also :

This instruction launches a relative movement.

The system doesn’t wait for the movement end (Condition MOVE_S(Axe)=0) and
executes the next instruction. The axis use the current speed, acceleration and
deceleration values. <Axis> must be a servo axis.

STTR (X=1200.00,Y=-100.00,2=+550.00,W=Dist!)
MOVA, MOVR, STTA, STTI

10-16-248- SUB — Subroutine

Syntax :

Description :

Remarks :

Example :

See also :

SUB <Name>

This keyword begins a subprogram block and is also used to define the end of a
subprogram block when it is preceded by END.

The blocs SUB - END SUB must be outside of a PROG -END PROG bloc .

SUB Move

END SUB
END

10-16-249- SUSPEND — Suspend a task

Syntax :
Description :

Remarks :

Example :

See also :

SUSPEND <Name>
This instruction suspends a task in run

This instruction has no effects on stopped tasks. All the movements in the buffer of
movements are executed.
Wait Inp(Start)
RUN Cutter
Begin:
Wait Inp (Stop)
SUSPEND Cutter
Wait Inp(Start)
CONTINUE Cutter
Goto Begin

RUN, CONTINUE, HALT

10-16-250- TAN - Tangent

Syntax :
Accepted types :

Description :

Remarks :

Example :

See also :

TAN (<Expression>)
Expression : real

This instruction returns the tangent of <Expression>. <Expression>is an angle
expressed in radians.

This argument <Expression> must be a numerical valid expression. The function
TAN takes an angle and returns the ratio of two sides rectangle triangle. The ratio
is the length of the opposite side of an angle divided by the length of the adjacent
side of the angle.

a!=TAN (PI)
SIN, ARCTAN,TAN
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10-16-251- THEORICSRCKI1 - Selection of the synchro’s source

Syntax

Description

Exemple :

TheoricSrcK 1(<Axe esclave>)=<Expression bit>

This funtion allow, in the case of the master’s axis is a servo’s axis, to

synchronised on theoretic position and not on real position, so as to avoid to

propagate his vibrations on slave’s axis.

TheoricSrcKl (X)=1 'Sélection de la position théorique de
'l"axe X pour la synchro

Movs (Y, X,360,120, 90, 90)

10-16-252- TIME — Time base

Syntax :

Description :

Remarks :

Example :

See also :

TIME

This instruction returns a long integer which represents the number of milliseconds
from the last power-on. This instruction allows to execute no-locking waits. At the
start-up of the MCS, TIME is equal to zero and increases up to 2"31. Then, it
passed to -2°31 and increases to 0. This cycle is about 24 days long.

If the MCS is used more than 24 days, you can use the TIMER instruction to
suppress the crossing of 231 to —2"31.

Tempo&=Time+5000 'loads 5s delay

WAIT (INP(Start)=0n) Or (Time>Time&)

'if the start input is not activate in the 5s,

"the program continues

TIMES , TIMER

10-16-253- TIMER — Wide time base

Syntax :

Description :

Example :

See also :

TIMER

This instruction returns a real which represents the number of milliseconds from
the last power-on. This instruction allows to execute no-locking waits. At the start-
up of the MCS, TIMER is equal to zero and increases with a step equal to
0.001(ms).

Timer!=Timer+5.25 '"loads 5.25 delay

WAIT (INP(Start)=0n) Or (Timer>Time!)

'if the start input is not activate in the 5.25s,

"the program continues

TIMES, TIME, DATES

10-16-254- TIMES - Current hour

Syntax :

Description :

See also :

TIMES

This instruction returns a 8 chars string with hh:mm:ss form, where hh are the
hours (00-23), mm are the minutes (00-59) and ss are the seconds (00-59).

TIME, TIMER, DATES
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10-16-255- TRAJ - Trajectory

Syntax : TRAJ(<Parameter>=<Value> {,<Parameter>=<Value> ... })

Accepted types :  Value : real

Description : This instruction makes a complex trajectory

Remarks : The system waits for the movement end et launch the next instruction.

<Parameter> is POS(<Axis>) for an absolute position, VEL(<Axis>) for a speed,
ACC(<Axis>) for an acceleration and DEC(<Axis>) for a deceleration. The axes
use the current speed, acceleration and deceleration if they are not defined in the
instruction TRAJ. <Axis> must be a servo axis.

Example : MERGE (X) =On "Slow speed
TRAJ (POS(X)=1000.00, VEL(X)=Vfast) 'go to position 100,
TRAJ (POS (X)=1500.00, VEL (X)=Vlow) ' without to stop the axis

MERGE (X) =0ff

See also : MOVA, MOVR, STTA, STTI

10-16-256- TRIGGER — Launches a movement

Syntax : TRIGGER(<Axe/AxeEsclave>)

Description : This instruction start a preload movement by the instructions MOVAT, MOVRT,
MOVST or inst STARTCAMT with a time less than 1 ms.

Exemple : inst STARTCAMT (Slave,Master, 1)

See also : MOVAT, MOVRT, MOVST, inst STARTCAMT

10-16-257- TX485 — Modify RS48S output state
Syntax : TX485(<Number>)=<Expression>

Accepted types : Expression : Integer

Description : This function enable RS485 port output for a specified number of characters. If

number is 0 then output is disabled.

Remarks : <Number> is number used to open communication port with the OPEN function.

In RS485 mode all sent characters are also received.

Example : TX485 (#1)=10

10-16-258- UCASES - Uppercase

Syntax : UCASES$(<Expression>)
Accepted types :  Expression : Char string

Description : This function returns a string, in which all the letters of the argument have been

converted in uppercases.

Remarks : The argument <Expression> must be a char string. Only the lowercases letters are

converted in uppercases ; the other letters are not modified.

Example : as$="Sensorl"
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b$=UCASES (a$) 'Result : bS="SENSORI"
See also : LCASES$

10-16-259- VAL - Convert a string in numeric

Syntax : VAL(<Expression>)
Accepted types :  Expression : Char string
Description : This function returns the numerical value of the string <Expression>.

Remarks : The argument <Expression> is a char string which can be interpreted as a
numerical value. The VAL function stops reading the string when the first
character is not known. VAL doesn't know as well the spaces, tabulations and line
jumps. The VAL function always returns a real data type.

Example : as="10"
b!=VAL (a$) 'Result b!=10
See also : STRS

10-16-260- VEL - Velocity

Syntax 1 : VEL(<Axis>) = <Expression>
Syntax 2 : VEL(<XAxis>, <Y Axis>) = <Expression>
Units : Expression : user unit per second (Ex : mm/s, tr/s, degree/s).

Accepted types :  Expression : real
Description : This value specifies the current velocity in user unit per second.

Remarks : <Expression> must be a valid real expression. This velocity value can be modified
at any time. The second form is used for interpolation. It is not allowed to refresh
Velocity more than ten times per second on an axis with a sine acceleration : An
unusual behaviour will appear on the acceleration or deceleration phases.

Warning : It’s not advise to always refresh the velocity. Use a temporizing of 20ms
minimum.

Example : VEL (X) =2000

See also : ACC, DEC, POS

10-16-261- VEL% - Set velocity in percent
Syntax : VEL%(<Axis>) = <Expression>
Limits : Expression : 0 to 100
Accepted types :  Expression : real

Description : This function adjusts the current velocity in percent of the default velocity
parameter VEL P.

Remarks : The value of VEL P can be entered in the speed profile screen during the card
configuration. It is not allowed to refresh Velocity more than ten times per second
on an axis with a sine acceleration : An unusual behaviour will appear on the
acceleration or deceleration phases.

Example : VEL_P (X)=2000
VEL% (X)=20 'The current speed is 400 units / s
See also : ACC%, DEC%
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10-16-262- VEL_S — Current Velocity

Syntax :
Description :

Remarques:

Example :

See also :

VEL_S(<Axis>)
This function returns the current velocity.

<Axis> must be a servo axis. The sending value is the picture of the real velocity
for the SRV85 card and the picture of the calculated velocity for all other servo
card.

STTA (X=100)

WHILE NOT MOVE S (X) DO PRINT #1,VEL S (X)

POS_S

10-16-263- VERSION - Operating system version

Syntax :

<Variable>=VERSION

Accepted type : Variable : chaine de caracteres

Description : This function return a string with the version of the operating system.

10-16-264- VLINE — Draw a vertical line

Syntax :
Units :

Limits :

Accepted types :

Description :

Remarks :

Example :

VLINE(X1,Y1,Y2,color)
X1,Y1, Y2 : pixel

X1 :1to240

Y1,Y2 :1to 128
X1,Y1, Y2 : byte.
Colour : Bit

This instruction draws a vertical line with its start point in X1, Y1 and its end point
in X1, Y2 on the operator panel Dialog 640.

Colour defines the colour of the line : black (0) or white (1)
VLINE(10,5,25,0)
Y oA

1=T S
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10-16-265- WAIT EVENT — Event waiting

Syntax :

Description :

Remarks :

Example :

See also :

WAIT EVENT <Name>

This instruction allows to the system to wait until an event is received. The
execution of this instruction launches the execution of the next task.

In the WAIT EVENT instruction, the following instructions are not executed if the
event is not received. This instruction provides a passive wait for event.

WHILE Ready=False DO END WHILE 'Active waiting

'This program is similar to :

WAIT EVENT Ready 'Passive waiting
SIGNAL, DIFFUSE, WAIT STATE, DELAY

10-16-266- WAIT KEY — Key waiting

Syntax :

Description :

Remarks :

Example :

WAIT KEY

This function waits for a key pressed on the operator panel and record its code in
the KEY variable. The execution of this instruction launches the execution of the
next task.

This function uses the communication port #1. By default, the communication port
SERIALI will be used.If an operator panel is connected to the port SERIAL2,
please refer you to the OPEN function to affect #1 to the port SERTAL2.

WAIT KEY

IF KEY=Q@F1 THEN GOTO ...

IF KEY=QF2 THEN GOTO ...

10-16-267- WAIT — Condition waiting

Syntax :

Description :

Remarks :

Example :

See also :

WAIT <Condition>

This instruction allows to the system to wait for a condition. The execution of this
instruction launches the execution of the next task.

The WAIT instruction, the following instructions are not executed if the
<Condition> is false. This instruction provides a passive wait for a condition. The
STATE keyword is optional.

WHILE INP (Sensor)=0ff DO END WHILE '"Active waiting

‘this program is similar to :

WAIT INP(Sensor)=0n 'Passive waiting

WAIT EVENT, DELAY

10-16-268- WATCHDOG — Watchdog

Syntax 1 :
Syntax 2 :

Description :

Remarks :

WATCHDOG = ON / OFF
WATCHDOG
This function allows to the user to read or write the watchdog relay state.

The watchdog state under power-on is OFF. Then, it must be set to ON when the
program starts.The relay is automatically opened when an axis is in a following
error. This function must be tested in a security task. The SECURITY function
can also modify its behaviour.
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Example : WATCHDOG=ON.
WAIT WATCHDOG=OFF

10-16-269- WHILE — While...Do...End While

Syntax : WHILE <Condition> DO
{<Instructions>}
END WHILE
Description : This instruction allows to the system to execute a list of instructions in a loop as

long as the given condition is true. The execution of this instruction launches the
execution of the next task.

Remarks : In the WHILE ... DO ... END WHILE instruction, <Instruction>are not executed if
the condition is false.

Example : a%=0
WHILE a%<=100
PRINT #1,a$%
a%=a%*2
END WHILE
See also : REPEAT

10-16-270- XOR — Exclusive OR operator

Syntax : <Expression1> XOR <Expression2>
Accepted types : Expressionl, Expression2 : Bit, Byte, Integer
Description : This function makes a Exclusive Or between the expressions.

Remarks : <Expression1> and <Expression2> must represent a bit, a byte or an integer.
<Expressionl> and <Expression2> must have the same data type. This function
returns the data type of <Expression1>.

Example : IF A% XOR OFFOOh THEN ...
See also : AND, OR, NOT, IF

10-16-271- ZERO_S — Zero encoder state

Syntax : ZERO_S (<Axis>)
Description : This function indicates the zero encoder state of the axis card.
Example : IF ZERO S(X) THEN STOP (X)
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11-

CANopen

11-1- Definition

11-1-1- Introduction

The CAN bus (Controller Area Network) appeared in the middle of the 80ies as an answer for
the data transmission in the automotive fields. This kind of bus can have transmission speeds up
to 1 Mb/s.

The CAN specifications are defining 3 layers among the ISO/OSI model: the physical one, the
data linking one and the application one. The physical layer defines the data transmission mode
regarding the transmission support. The data linking layer is the nucleus of the CAN protocol
because it deals with the frame to send, the arbitrage, the defaults detection, etc. The last layer is
also called CAL (CAN Application Layer). It is a general description of the language for the
CAN networks which offers many communication services.

CANopen is a type of network based on the serial bus system and the application layer CAL.
CANopen offers only part of the communication services that CAL has at its disposal. Those are
the necessary advantages that need small performances computer, without storage capability.

So the CANopen is an application layer standardised by the CIA (CAN In Automation)
specifications: DS-201...DS-207

The network manager permits an easier network initialisation. The network can be extended
with all the components the user wants to.

The CAN bus is a multi-master bus. The sent messages are identified, instead of the connected
modules as in the other field-buses. The network elements are allowed to send their message
each time the bus is free. Bus conflicts are solved with a priority level given to messages. The
CAN bus emits messages divided among 2032 priority levels. All the network elements have
the same rights, so this communication is possible only without master bus.

Each element is deciding itself when it has data to send. However it is possible to send data with
another element. This demand is made with the distant frame.

The CANopen specifications (DS-201...DS-207) define the technical and functional
characteristics needed by any device to be plugged in the network. The CANopen bus makes a
distinction from the server devices and the client devices.

11-1-2- CANopen communication

The CANopen communication profile permits to specify information for data exchange in real
time and parameters. The CANopen uses optimised services following the data types:

% PDO (Process Data Object)
= Data exchange in real time
= High priority identifier
= Synchronous or asynchronous transmission
= 8 bytes (one message) maximum
= Pre-defined format
% SDO (Service Data Object)
= Access to the objects dictionary of a device

= Low priority identifier
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= Asynchronous transmission
= Data distributed in many telegrams
= Data addressed with an index

The characteristics diffused on the CAN bus are received and evaluated by all the connected
devices. Each service of a CAN device is configured by a COBID (Communication OBject
[Dentifier). The COBID is an identifier which characterises the message. It tells to a device if
the message must be taken in account. For each service (PDO or SDO), it is necessary to specify
a COBID during the emission (sending a message) and a reception COBID (receiving a
message). For the first SDO server, the COBID is fix and can not be modified remotely.
Moreover, it is calculated from the NodeID. The NodelD is the parameter which characterises
the device and permits the unique access to it.

PDO (Process Data Object)

It is a data exchange arbitrated between 2 modules. The PDO can transfer in turn some
synchronisation or controlled events to realise the message sending request. With the controlled
events mode, the load of the bus can be very reduced. A device can therefore realise a high
performance with a law transfer rate.

The data exchange with the PDO uses the CAN advantages:
U Sending messages can be done from an asynchronous event (controlled event)
% Sending messages can be done from the reception of a synchronisation event.

Y& Recovery from a remote frame.

SDO (Service Data Object)

It is a data exchange point to point. A device is asking for an access in the objects list of a SDO.
This one sends back an information corresponding to the type of request made by the caller.
Each SDO can be either client and / or server. A server SDO can not send a request to another
SDO, but it can answer any request from another client SDO. Unlike the PDOs, the SDOs must
follow a particular communication protocol . The frame to send must have § bytes :

% Domain Protocol (Byte 0) : it defines the command (Upload, Download,....)

% Index on 16 bits (Bytes 1 et 2) : It defines the objects dictionary address.

% Sub-index on 8 bits (Octet 3) : It defines the element of the selected object in the dictionary
& Parameter (Octet 4 4 7) : It defines the value of the parameter read or written.

The network manager has a simplified mode to start the network up. The network configuration
is not necessary in all the cases. The default configuration of the parameters may be enough. If
the user wants to optimise the CANopen network or increase its functionalities, he can the
modify himself these parameters. In the CANopen networks, each device has the same rights
and the data exchange is directly regulated between each participant device.

The profile of a device defines the necessary parameters for a communication. The contents of
this profile is specified by the constructor. Devices with the same profile are directly
interchangeable. Most of the parameters are described by the constructor. The profile has empty
places too which are for the future functionality extensions.

In most of the master/slave buses, the efficiency of the master determinates the comportment of
the whole network. Moreover, slaves can not communicate directly one with the other. All these
characteristics are increasing the transmission errors. CANopen suppress all of these drawbacks.
The timing comportment can be specified individually for each respective task of the participant

R343

-271 - SERAD S.A.



MCS32 EX Documentation

devices. Like that, the whole communication system does not need to have more efficiency if
only some of the devices need so. Moreover, an automatic task can be separated for each of the
participant devices. So the performances of the network manager can be used in an optimised
way and can increase at any time by adding new participant devices.

The variables mapping used during the PDO type exchanges permits to use in an optimal way
the current bandwidth of the bus. CANopen determinates default values of all the parameters.

11-1-3- Network configuration

The CanOpen network is made of several devices, each of them can be master and slave. They
are identified in the network by an arbitrary number, called Node-Id. This parameter must be
unique: two different devices of the Can Open network can not have the same Node-Id. This
Node-Id is very important, it is the real identity card of the peripheral on the Can Open network.

NodelD NodelD NodeID  NodelD NodeID  NodelD
3 12 1 13 2 5

Example of CanOpen network configuration

The wiring is as follows:

CAN L
CAN H
Gnd

Devices

Ending resistors between Can_H and Can_L

Wiring of a Can Open network

Warning: Do not forget the ending resistors at each end of the Can Open network. For the
SERAD products (SCAN and DIALOG), the resistor is validated if the jumper JP1 is present. If
it is not, the resistor is un-validated.

For the other products, see the notice.
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11-1-4- Type of send messages

There are two main kinds of messages sent on the Can Open network:
e The SDO are transmitting data

e The PDO are transmitting events

11-2- CANopen board for MCS32EX : SCAN

11-2-1- Presentation - SCAN board

The SCAN co-processor board is included in the rack of a MCS 32 EX. It owns three local
tables of 254 data each, for these 3 data formats: 8 bits, 16 bits, 32 bits.

These tables can be read and written by the MCS 32 EX without going into the Can Open
network, with the instructions CanLocal.

The different parameters of the SCAN board and the data tables are stored in a two-dimensions
array, called dictionary.

Each data or parameter is defined by an address index, and a sub-index address.

The SCAN board can communicate with another device of the network by different ways. It
can let data at other devices disposal by writing them in its local table: any other peripheral can
then read and write this local table. It is the way used for example to communicate between an
intelligent operator terminal Dialog 80 or 640.

The SCAN board can also read and write a local table of another device. This operation is then
done with the instructions CanRemote.

11-2-2- Characteristics

& A SDO default server to set the parameters of the remote board by a supervisor.

% A SDO client to access to variables and peripheral parameters such as displays, PLC, PC
boards.

& 8 PDO in emission to drive the outputs of the I/Os modules or signal an event to another
MCS.

% 8 PDO in reception to receive the inputs of the 1/Os modules or signal an event to another
MCS.

& An array of 254 variables « 8 bits non signed » with read and write access for SDO.
% An array of 254 variables « 16 bits non signed » with read and write access for SDO.

% An array of 254 variables « 32 bits non signed » with read and write access for SDO.
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11-2-3- Connections

Y Direct access functions to the bus CAN to send and receive specific messages such as the
functions NMT et DBT.

O

SCA

(OSTATUS

O

O

N

NUNmz

Use a cable with 2 twisted shielded pairs and a general shielding (type LiY.CY.CY or
equivalent) :

- one pair for CAN_L and CAN_H

- one pair for the GND

Link the shieldings to the terminals

Can_H /\ TAN /N JA

_ %) %) %)
Can_L 7| A W——— _X 7, [ P T T WSt— _X (%)
GND %] & %)

L

Ry G By 2 e B S eyl

SCAN board SCAN board SCAN board
MCS n°1 MCS n°2 MCS n°3
Example with 3 MCS 32 EX in a Can Open network :
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Warning

At each end of the Can Open network do not forget a 120 Q ending resistor between CAN_H
and CAN_L (for a Dialog 80, Dialog 640 or SCAN board, the installation of the jumper JP1"can
validate this resistor.

For example, in the previous configuration, we have :
SCAN board n°1 : Jumper JP1 ON

SCAN board n°2 : Jumper JP1 OFF

SCAN board n°3 : Jumper JP1 ON

Maximal transmission speed regarding the length of the Can Open network

Maximal transmission speed Network length
10K to 125 kBauds 500 m
250 kBauds 250 m
500 kBauds 100 m
800 kBauds 50 m
1 Mbauds 25m

11-2-4- Test and diagnostic of the Can Open network

e LED indicators:

LED status:
Very slow flashing (0,5 second ON each 5 seconds): board in STOP mode

Slow flashing (0,5 second ON each second) : board in STARTED mode (but not sending nor
receiving data)

Fast flashing : board in ACTIVE mode, sending or receiving data

LED CAN Rx/Tx:
ON: error on the Can Open bus

Flashing: light is function of the traffic on the Can Open bus (its intensity can be very low or
high)

e Debug mode SCAN board

From the MCB EX software, activate the debug mode and then double-click on the SCAN
board.
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VIEW page

e
—Server 50O Client 500
Tz PDO A= PLO

Card : visualisation of the communication errors number in the board and its state
3 different states:

STOPPED mode : the SCAN board waits for a StartCan instruction

STARTED mode : the SCAN board is ready to communicate

ACTIVE mode: the SCAN board is communicating

Can : visualisation of the transmission and reception number in free protocol
Server SDO : visualisation of the sent request and correct answers.

Client SDO : visualisation of the sent correct answers and request

Tx PDO : visualisation of the sent PDO number (sub-total per PDO number)

Rx PDO : visualisation of the received PDO number (sub-total per PDO number)

Clear : click here to clear all the counters of this page

DEBUG page :
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SCan

Wiew

Local Remate

NaodelD : Speed: NodelD

[ = [sookes | - B
Card Link test
State : Active State : In progress...
Start Stop Start Stop

This page can validate very easily the good comportment of two SCAN boards inside of a Can
Open network.

The procedure is as follows:

On the local board, stop the tasks

Go to the debug menu of the SCAN board

Fill in its Node-Id, the transmission speed and the distant card Node-Id.
For the distant card, there are two different cases :

There is no task in the MCS 32 EX

You have to create one, to start the SCAN board, in automatic mode, called INIT for example:

Prog
Delay 2000
StartCan (CardName, Speed, Node-Id)
Halt INIT

End Prog

There are already tasks in the MCS 32 EX
In the automatic task, add at the beginning :
Prog

Delay 2000

StartCan (CardName, Speed, Node-Id)

Halt INIT
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End Prog

Warning: be sure that there is only one task in automatic mode, otherwise pass the others in
manual mode.

In both cases, compile and transfer the program

Validate the test by clicking on “START” in the local card. The percentage of errors will tell
you very quickly if the Can Open bus is right on a hardware point of view for these two MCS 32
EX.

NB : The errors percentage is calculated with the values printed in the “View” page. Therefore
it may be useful to clear these values from time to time.

11-2-5- Dictionary

The dictionary contains the different parameters and variables of the board. They are directly
accessible for the MCS with the functions CANSETUP. The variables tables are accessible with
the functions CANLOCAL. To access to the other CANopen peripheral parameters, you have to
use the functions CANREMOTE.
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Index S[:;:- Nom Type Attr. Défaut Description
1000 0 Device type 32 b.lts [10n ro 403 type d'appareil
signé
1001 0 Error register 32 silgthngon ro 0 registre d'erreur interne
1002 0 Manufactu.rer Status |32 bllts pon o 0 registre d'etat spécifique au
Register signé constructeur
1003 0 predefined error field 8 bslitgsnr;on ro 1 nombre d'erreurs apparues
32 bits non .
1 actual error Lo ro 0 derniere erreur apparue
signé
b fPDO" 32 bit
1004 | o0 number o S 'S oM+ | 00080008h | Nombre de PDO supporté
supported signé
Number of synchronous |32 bits non Nombre de PDO synchrone
1 L ro 0 X
PDO signé supporté
2 Number of 32 b.|ts 'non o 00080008h Nombre de PDO a’synchrone
asynchronous PDO signé supporté
100B 0 Node ID 32 b.lts fm” ro aucune
signé
Numb fSDO" 32 bit
100F| © umber o s S nont 5 | 00010001h | Nombre de SDO supporté
supported signé
1200 0 Number of elements 8 bslitgsnr;on ro 2 parameétre du 1er SDO serveur
1 SDO receive COB-Id 32 bllts pon o 600h+node- COB-ID de récéption du 1er
signé ID SDO serveur
- " - - - -
2 SDO transmit COB-ID 32 b.|ts ’non o 580h+node COB-ID d'envoi du 1er SDO
signeé ID serveur
ID of th D i
3 node ID of the SDO | 8 bits non |, none Node ID du SDO client
client signé
8 bit
1280 0 Number of elements s|igsnr;on ro 2 parameétre du 1er SDO client
1 SDO transmit COB-ID 32 b.lts f‘°“ ro aucune COB-ID de rece.ptlon du ter
signé SDO client
2 SDO receive COB-Id 32 b.|ts pon ro aucune COB-ID den\{O| du fer SDO
signé client
3 node ID of the SDO 8 bl.ts n'on rw none Node ID du SDO serveur
server signé
1400 0 Number of elements 8 bllts r"lon W 2 parametre de réception du 1er
signé PDO
i +
1 COB-ID 82 bits non | | 200h COB-ID utilisé par le PDO
signé Node Id
2 Transmission type 8 t;lit;nr;on rw 254 Type de la réception
1401 0 Number of elements 8 bl.ts r}on rw 2 parametr? de réception du
signe 2éme PDO
2 bi h +
1 COB-ID 32 bits non| 300 COB-ID utilisé par le PDO
signé Node Id
2 Transmission type 8 bslitgsnréon rw 254 Type de la réception
1402 0 Number of elements 8 bl.ts n'0n rw 2 parametr? de réception du
signé 3eme PDO
32 bits non e
1 COB-ID signé rw aucune COB-ID utilisé parle PDO
2 Transmission type 8 t;litgsnrgon w 254 Type de la réception
1403 0 Number of elements 8 b|.ts r?on rw 2 parametrc:; de réception du
signé 4éme PDO
32 bits non _—
1 COB-ID L rw aucune COB-ID utilisé parle PDO
signé
L 8 bits non ] ]
2 Transmission type signé rw 254 Type de la réception
1404 0 Number of elements 8 bl.ts r}on rw 2 parametr? de réception du
signé 5éme PDO
32 bits non I
1 COB-ID L rw aucune COB-ID utilisé parle PDO
signé
L 8 bits non ] .
2 Transmission type signé rw 254 Type de la réception
1405 0 Number of elements 8 bl.ts n'0n rw 2 parametr? de réception du
signé 6éme PDO
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1 COB-ID 32 s;;gon w | aucune COB-ID utilisé par le PDO
- 8 bits non ] ]
2 Transmission type signé rw 254 Type de la réception
1406 0 Number of elements 8 b'.ts r}on rw 2 parametr? de réception du
signeé 7éme PDO
32 bits non I
1 COB-ID signé rw aucune COB-ID utilisé parle PDO
L 8 bits non . ]
2 Transmission type signé w 254 Type de la réception
1407 0 Number of elements 8 b'.ts r}on rw 2 parametr? de réception du
signé 8éme PDO
32 bits non e
1 COB-ID signé rw aucune COB-ID utilisé parle PDO
- 8 bits non . ]
2 Transmission type signé rw 254 Type de la réception
1800 0 Number of elements 8 bl.ts r}on w 2 parametre d'émission du 1er
signeé PDO
i +
1 COB-ID 32 bits nonf 180h COB-ID utilisé par le PDO
signé Node Id
2 Transmission type 8 l;litgsnr;on rw 254 Type de I'émission
1801 0 Number of elements 8 bl.ts r}on w 2 parameétre d'émission du 2éme
signe PDO
32 bit 280h +
1 COB-ID s nony COB-ID utilisé par le PDO
signé Node Id
2 Transmission type 8 bl.ts rTon rw 254 Type de I'’émission
signé
1802 0 Number of elem ents 8 b|-t5 r}on w 2 parameétre d'émission du 3éme
signé PDO
1 COB-ID 32 :;;sngon rw aucune COB-ID utilisé parle PDO
2 Transmission type 8 b',ts rTon rw 254 Type de I'émission
signé
1803 0 Number of elem ents 8 bl.ts r}on w 2 parameétre d'émission du 4éme
signe PDO
1 COB-ID 32 :;;Sngon w aucune COB-ID utilisé par le PDO
L 8 bits non e
2 Transmission type L rw 254 Type de I'émission
signé
1804 0 Number of elements 8 b|-t5 r}on w 2 parametre d'émission du 5éme
signe PDO
1 COB-ID 82 bits non | aucune COB-ID utilisé par le PDO
signé
2 Transmission type 8 b|-t3 r}on rw 254 Type de I'émission
signé
1805 0 Number of elements 8 bl.tS rTon w 2 parametre d'émission du 6éme
signé PDO
1 COB-ID 82 bits non | pucune COB-ID utilisé par le PDO
signé
2 Transmission type 8 b|-t5 r}on rw 254 Type de I'émission
signé
1806 0 Number of elements 8 bl'tS rTon w 2 parameétre d'émission du 7éme
signé PDO
32 bits non .
1 COB-ID L rw aucune COB-ID utilisé parle PDO
signé
2 Transmission type 8 l;litgsnr;on rw 254 Type de I'émission
1807 0 Number of elements 8 b|-t5 r}on w 2 parameétre d'émission du 8éme
signé PDO
1 COB-ID 32 :;;Sngon rw aucune COB-ID utilisé parle PDO
2 Transmission type 8 b',ts rTon rw 254 Type de I'émission
signé
7180 from 1 Read 32 bits variables 32. blt,s ro aucune
to FEh signe
7200 from 1 Read 8 bits variables 8 b'.ts rTon ro aucune
to FEh signé
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7280 from 1 Read 16 bits variables 16 t.)lts’non ro aucune
to FEh signés

8180 from 1 Write 32 bits variable 32. blt,s wo aucune
to FEh signé

8200 from 1 Write 8 bits variable 8 b',ts rjon ") aucune
to FEh signé

8280 | ™™ 1| \Write 16 bits variable |10 2 MM yo | aucune
to FEh signés

11-3- Instructions list

11-3-1- List of the CANopen instructions

A) Read and write the dictionary
CANSETUP# Read or write a parameter (byte)
CANSETUP% Read or write a parameter (word)
CANSETUP& Read or write a parameter (long integer)
B) Modification of local variables
CANLOCAL# Read or write a local variable (byte)
CANLOCAL% Read or write a local variable (word)
CANLOCAL& Read or write a local variable (long integer)
C) Modification of remote variables
CANREMOTE# Read or write a remote variable (byte)
CANREMOTE% Read or write a remote variable (word)
CANREMOTE& Read or write a remote variable (long integer)
D) Instructions in mode PDO
CAN Read or write data
CANEVENT Test of a message arrival
PDOEVENT Test of a PDO arrival
PDO Read or write data by a PDO
SETUPCAN configuration of a message
E) Control instructions
CANERROR Faults detection
CANERRORCOUNTER Controls and erases the communication errors
STOPCAN Starts the CANopen module
STARTCAN Stops the CANopen module
F) Instructions in mode PDO
SDOEVENT Allow to know if a wrtting has been done
SDOINDEX Allow to know the index of the dictionnary’s object
SDOSUBINDEX Allow to know the sub-index of the dictionnary’s object
R343 - 281 - SERAD S.A.



MCS32 EX Documentation

11-3-2- CAN - Read and write a message

Syntax 1 : CAN(<Board>, <Data>)

Syntax 2 : <Variable> = CAN(<Board>)

Accepted types : <Data>, <Variable> : Characters string

Description : This function reads or send a message.

Remark : <Board> must be a CANopen board. You have to tell the parameters of the

reception COBID to receive the message.

11-3-3- CANERROR - Faults detection

Syntax : <Variable> = CANERROR(<Board>)
Accepted types : <Variable> : Boolean

Description This function tells if a default occurred.
Remark : <Board> must be CANopen board.

11-3-4- CANERRORCOUNTER - Controls and erases the communication
errors

Syntax 1 : <Variable> = CANERRORCOUNTER (<Board>)

Syntax 2 : CANERRORCOUNTER(<Board>) =0

Limits : <Variable> : from 0000h to FFFFh

Accepted types : <Variable> : integer

Description : The syntax 1 tells the number of errors which had occurred since the counter has
been reset. The second resets the errors counter.

Remark : <Board> must be CANopen board.

11-3-5- CANEVENT - Test a message arrival
Syntax : <Variable> = CANEVENT (<Board>)
Accepted types : <Variable> : Boolean
Description : This function permits to know if a message has been receipted.

Remark : <Board> must be a CANopen board. You have to tell the parameters of the
reception COBID to receive the message.

11-3-6- CANLOCAL — Read or write a local variable

Syntax 1 : CANLOCAL# (<Board>, <Index>, <Expression>)
Syntax 2 : <Variable> = CANLOCAL# (<Board>, <Index>)
Syntax 3 : CANLOCAL% (<Board>, <Index>, <Expression>)
Syntax 4 : <Variable> = CANLOCAL% (<Board>, <Index>)
Syntax 5 CANLOCAL& (<Board>, <Index>, <Expression>)
Syntax 6 <Variable> = CANLOCAL& (<Board>, <Index>)

Limits : <Index> : from 0000h to FFFFh
Syntax 1 and 2 : <Variable>, <Expression> : from 00h to FFh
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Accepted types :

Description :

Remark :

Syntax 3 and 4 : <Variable>, <Expression> : from 0000h to FFFFh
Syntax 5 and 6 : <Variable>, <Expression> : +/- 7TFFFFFFFh
Syntax 1 and 2 : <Expression>, <Variable> : Byte

Syntax 3 and 4 : <Expression>, <Variable> : Integer

Syntax 5 and 6

: <Expression>, <Variable>

: Long integer

This function can read or write a local variable of the CANopen board dictionary of
the MCS. The syntax 1 and 2 are giving an access to a table of 8 bits non-signed
variables. The syntax 3 and 4 are giving an access to a table of 16 bits non-signed
variables. The syntax 5 and 6 are giving an access to a table of 32 bits signed
variables.

<Board> must be a CANopen board. <Index> must refers to a local variable of the
dictionary.

11-3-7- CANREMOTE — Read or write a remote variable

Syntax 1 :
Syntax 2 :
Syntax 3
Syntax 4 :
Syntax 5
Syntax 6

Limits :

Accepted types :

Description :

Remarks :

CANREMOTE# (<Board>, <Index>, <Sub-Index>, <Expression>)
<Variable> = CANREMOTE# (<Board>, <Index>, <Sub-Index>)
CANREMOTE% (<Board>, <Index>, <Sub-Index>, <Expression>)
<Variable> = CANREMOTE% (<Board>, <Index>, <Sub-Index>)
CANREMOTE& (<Board>, <Index>, <Sub-Index>, <Expression>)
<Variable> = CANREMOTE& (<Board>, <Index>, <Sub-Index>)
<Index> : from 0000h to FFFFh

<Sub-index> : from 00h to FFh

Syntax 1 and 2 : <Variable>, <Expression> : from 00h to FFh
Syntax 3 and 4 : <Variable>, <Expression> : from 0000h to FFFFh
Syntax 5 and 6 : <Variable>, <Expression> : +/- 7TFFFFFFFh
Syntax 1 and 2 : <Expression>, <Variable> : Byte

Syntax 3 and 4 : <Expression>, <Variable> : Integer

Syntax 5 and 6

: <Expression>, <Variable>

: Long integer

This function reads or writes a remote variable in the dictionary of the MCS
CANopen board.

<Board> must be a CANopen board. <Index> and <Sub-Index> must refer to an
element of the remote dictionary. You have to tell the SDO client and server
parameters of the board before sending any remote variable reading or writing.

11-3-8- CANSETUP — Read or write a parameter

CANSETUP# (<Board>, <Index>, <Sub-Index>, <Expression>)
<Variable> = CANSETUP# (<Board>, <Index>, <Sub-Index>)
CANSETUPY% (<Board>, <Index>, <Sub-Index>, <Expression>)
<Variable> = CANSETUP% (<Board>, <Index>, <Sub-Index>)
CANSETUP& (<Board>, <Index>, <Sub-Index>, <Expression>)
<Variable> = CANSETUP& (<Board>, <Index>, <Sub-Index>)
<Index> : from 0000h to FFFFh

Syntax 1 :
Syntax 2 :
Syntax 3
Syntax 4 :
Syntax 5
Syntax 6

Limits :
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<Sub-index> : from 00h to FFh
Syntax 1 and 2 : <Variable>, <Expression> : from 00h to FFh
Syntax 3 and 4 : <Variable>, <Expression> : from 0000h to FFFFh
Syntax 5 and 6 : <Variable>, <Expression> : +/- 7TFFFFFFFh
Accepted types :  Syntax 1 and 2 : <Expression>, <Variable> : byte
Syntax 3 and 4 : <Expression>, <Variable> : Integer
Syntax 5 and 6 : <Expression>, <Variable> : Long integer
Description : This function reads or writes data in the MCS CANopen board dictionary.

Remark : <Board> must be a CANopen board. <Index> and <Sub-Index> must refer to
elements of the dictionary.

11-3-9- PDOEVENT - Test a PDO arrival

Syntax : <Variable> = PDOEVENT (<Board>, <NumPDO>)

Limits : <NumPDO> : from 01h to 08h

Accepted types : <Variable>, <NumPDO> : Byte

Description : This function tells if a request of a PDO is effective.

Remark : <Board> must be a CANopen board. You have to tell the transmission parameters

of the PDO to receive a PDO.

11-3-10- PDO — Read or write data from a PDO

Syntax 1 : PDO (<Board>, <NumPDO>, <Data>)
Syntax 2 : <Variable> = PDO (<Board>, <NumPDO>)
Limits : <NumPDO> : from 01h to 08h

<Data>, <Variable> : characters string
Accepted types : <NumPDO> : Byte

<Data>, <Variable> : characters string
Description : This function reads or writes a PDO.

Remarks : <Board> must be a CANopen board. You have to tell transmission parameters of
the PDO to receive a PDO.

11-3-11- SDOEVENT - Event SDO

Syntax : <Variable bit> = SDOEvent(<Can Card>)

Description : This function allow to know if a writting by SPO has been made in the CAN card.
The reading of the bit, reset it.

11-3-12- SDOINDEX - Index SDO

Syntax : <Variable integer> = SDOIndex(<Can Card>)
Description : This function allow to know the index of the dictionnary’s object who has been
wrotten.
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11-3-13- SDOSUBINDEX — Sub-index SDO

Syntax : <Variable octet> = SDOSubIndex(<Can Card>)
Description : This function allow to know the sub-index of the dictionnary’s object who has been
wrotten.

11-3-14- SETUPCAN - Configuration of a message

Syntax : SETUPCAN (<Board>, <TX COBID>, <RX COBID>)

Accepted types : <TX COBID>, <RX COBID> : Long integer

Description : This function configures the reception and transmission COBID before sending a
message.

Remark : <Board> must be a CANopen board.

11-3-15- STARTCAN - Start a CANopen board
Syntax : STARTCAN (<Board>, <Node ID>, <Freq>)
Limits : <Node ID> : from O1h to FFh
<Freq> : from 1 to 8
Accepted types : <Node ID>, <Freq> : Byte
Description : This function links the CANopen board to the network.
Remark : <Board> must be CANopen board.

11-3-16- STOPCAN - Stop a CANopen board

Syntax : STOPCAN (<Board>)
Description This function puts the corresponding board out of the CANopen network.
Remark : <Board> must be CANopen board.

11-4- Examples

11-4-1- CANopen kink between two MCS

The communication configuration between two MCS consists of giving a NodelD number to
each MCS. Then a communication with SDO is possible when those are configured. You can
also exchange events with PDO.

The default COBID of the servers are 600h+NodelD in reception and 580h-+NodelD in
emission. The default COBID of the first PDO are 200h+NodelD for the reception and
180h+NodelD for the emission. You configures the clients in accordance with that.

& Initialisation of the MCS 1

'Start the board at 500KBits/s on the node 1
StartCan (Canl,1,5)

"COBID ClientSDO Rx Mcsl= COBID ServerSDO Tx Mcs2
CanSetupé& (Canl,1280h,1,582h)

"COBID ClientSDO Tx Mcsl= COBID ServerSDO Rx Mcs2
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CanSetupé& (Canl,1280h,2,602h)
"COBID TxPDOl = COBID RxPDOZ2

CanSetupé& (Canl,1800h,1,202h)

& Initialisation of the MCS 2

'Start the board at 500KBits/s on the node 2

StartCan (Can2,2,5)

"COBID ClientSDO Rx Mcs2= COBID ServerSDO Tx Mcsl

CanSetupé& (Can2,1280h,1,581h)

"COBID ClientSDO Tx Mcs2= COBID ServerSDO Rx Mcsl

CanSetupé& (Can2,1280h,2,601h)
"COBID TxPDOZ2 = COBID RxPDOI1

CanSetupé& (Can2,1800h,1,201h)

When this initialisation is over the MCS can exchange data and events. In this example, the
MCS2 sends positioning commands to the X axis of the MCS 1. The MCS 1 receives the order
by a PDO and tells the end of the command by sending a PDO. The position to reach is read in
the variable 5 of the table “read 32 bits variables” of the MCS 2. The MCS 1 also makes the X
axis position available in the variable 1 of its table “write 32 bits variable”.

Wait PDOEvent (Canl, 1)

0$=PDO (Canl, 1)
Ordre#=Asc (Left$ (0$,1))
Pos&=CanRemote& (Canl, 7180h,5)
If Ordre#=1 Then Stta (X=Posé&)

If Ordre#=2 Then Sttr (X=Pos&)

Repeat
P&=RealToLong (Pos S (X))
CanLocalé& (Canl,1,P&)

Until Move S (X)=0

0$=Chr (0)

PDO (Canl,1,09)

'Waits for the PDO which signals the message
'Reads the PDO
'Decoding the command
'Reads the position
'Execution in absolute

'Execution in relative

'Read the position

'Updates the position

'Answer

'"Acquits the command

The MCS 2 sends its commands, reads the X axis position in the variable 1 of the table “read 32
bits variables” and send positions in the variable 5 of the table “write 32 bits variables”.

CanLocalé& (Can2,5,10.25)
0$=Chr (1)

PDO (Can2,1,08)

Repeat

P&=CanRemoteé& (Can2, 7180h, 1)

Until PDOEvent (Can2,1)

'"Writes the position
'Sends a command for absolute motion

'Sends the PDO

'Reads the position

'Until the end of motion
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11-4-2- CANopen linking between a MCS and an I/Os module

The communication configuration between a MCS and an I/Os module consists of giving a
NodelD number to each of them. In general cases the NodelD of an 1/Os device is configured
with switches. Then a communication with SDO and PDO is possible.

The default COBID of the servers are 600h+NodelD in reception and 580h+NodelD in
emission. The default COBID of the first PDO are 200h+NodelD for the reception and
180h+NodelD for the emission. You configures the clients in accordance with that.

& Initialisation of the MCS

'Start the board at 500KBits/s on the node 1
StartCan (Canl,1,5)

"COBID ClientSDO Rx Mcs= COBID ServerSDO Tx I/0O
CanSetupé& (Canl,1280h,1,582h)

"COBID ClientSDO Tx Mcs= COBID ServerSDO Rx I/0O
CanSetupé& (Canl,1280h,2, 602h)

"COBID TxPDO MCS = COBID RxPDO I/O

CanSetupé& (Canl,1800h,1,202h)

"COBID RxPDO MCS = COBID TxPDO I/0O

CanSetupé& (Canl,1400h,1,182h)

The 1/Os devices need the sending of the message « NMT Start » so they can be operational.
To send this message you use the general CAN functions:

SetupCan(Canl, 0, 0) ' Use the le COBID 0 to access to the NMT server
Nmt$=Chr$ (1) +Chr$(2) ' The module NodeID is 2.

Can (Canl,Nmt$)

Read and write 1/0Os by SDO can be like that:

A#=CanRemote# (Canl, 6000h, 1) 'Read inputs 1 to 8
A#=CanRemote# (Canl, 6000h, 2) 'Read inputs 9 to 16
CanRemote# (Canl, 6200h,1,01000100b) 'Updates outputs 3 and 7

It is possible to receive inputs states and to modify outputs states with the PDO. The contents of
the PDO is depending on the mapping defined by the construction.

Wait PDOEvent (Canl, 1) 'Wiats fr a change on the inputs
ES$=PDO (Canl, 1) 'Reads the PDO

E1#=ASC (MIDS (ES$,1,1)) 'Reads the first inputs bloc

If E1#.3 Then ... "Uses the 3% input

S$=Chr$ (00010011b) '"Writes outputs 1, 2 and 5

PDO (Canl,1,S9) 'Sends the PDO
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11-4-3- Communication between an intelligent operator terminal and a SCAN
board

e General principle

The intelligent operator terminals Dialog 80 and Dialog 640 are working in the same way for
the Can Open communication.

We can say they are master, and that all the peripherals (SCAN boards on the MCS 32 EX) are
slave. Only SDO can be transmitted.

Data are read and written in the local tables of the SCAN boards.

Each variable is affected to a peripheral and a sub index. In this case, the word pepipheral
includes two main information, which are:

The Node-ID of the target device

The reception and transmission address of the local target table for this device.

Then, an unique device defined by a single Node-ID can be divided in several peripherals. For
example, for a SCAN board, we can define one peripheral for the 32 bits data table, another one
for the 16 bits one, and another one for the 8 bits one.

The reading of a data is made as follows:

MCS 32 EX
. SCAN
Terminal
Index Sublndex
5 [N ]
—v 3
2
CanLocal
* <=>
|
|
|
I Memory
4 MCS32EX

Step 1: the terminal must print a data, it goes in its own memory to read it.

This data must be updated before printing, so, through the Can Open network, it sends its Index
and Sub-Index to the corresponding Node-ID. They are directly written in the dictionary in the
specified addresses.
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Step 3: parameters which are in very particular places of the dictionary take the concerned data
of the local table of the SCAN board.

Step 4: this data is immediately sent on the Can Open bus and goes to the variables table of the
terminal.

Step 5: this data can now be printed by the terminal

You have to begin to set parameters of the Can Open link.

Different parameters are:

Node-ID : Number of the Dialog in the configuration of the Can Open network

Speed: transmission speed of the bus

Timeout : Maximum time for a transmission before a default

Retry: number of retries for a transmission before a default

Wait for NMT start: wait for a command to launch the network (not used in most cases)
Send NMT start: send a command to launch the network (not used in most cases)

Default SDO: allows to work without modify the internal SDO of the Dialog (choose this option
in standard cases)

The state table and the command table have the same functions as in a standard ModBus driver.

Declaration of the peripherals

A peripheral is the association of a target Node-ID and its local target table of variables among
the ones it has.

In the case of a SCAN module, there are 3 local tables, one for the 32 bits data, one for the 16
bits data and one for the 8 bits data.

For example, if you want to work with 32 bits data and 8 bits data on the same SCAN board,
you will have to declare 2 different peripherals, with the same Node-ID, but different Rx and Tx
parameters.

The values to set are elements of the target board SCAN dictionary, and you can find them in
this table (in decimal)

RxIndex : TxIndex
read write
32 bits variables 29056 33152
16 bits variables 29312 33408
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8 bits variables 29184 33280

RxSub and TxSub are the sub-index from which we will start to read and write in the local
target table. In the case of a SCAN board, these values can be let to 1. They must never be set
to zero. Their maximum value is 254.

e How to set variables parameters

The parameters of variables which have to be read or written through the Can Open bus must be
set as follows:

Name, type, size are the characteristics of the variable.

Device is the number of the device associated to this variable, as it has been defined in the Can
Open setting. It is not necessary equal to the Node-ID.

Address is the shift in the local target table from RxSub and TxSub. Warning, if RxSub and
TxSub can not be equal to zero, address can be set to zero. For example, for a transmission, if
RxSub=1 and address=0, it means that the target variable is the RxSub+Adresse=0+1=1*
variable of the local target table.

Initialize : Send the variable value to the concerned peripheral when power-on the system.

Read and Write are the variable read and write modes by the Can Open network.

e How to set parameters for the SCAN board

To let at disposal and receive data from the terminal, the SCAN board must be set as follows:

delay 2000

StartCan(Can1,5,1)
CanSetup&(Can1,1280h,1,602h)
CanSetup&(Can1,1280h,2,582h)

Delay :
Hardware initialisation time of the SCAN board when you power-on the MCS 32 EX
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StartCan(Canl,5,1) :
board Canl
5 :bus speed. In this case, 500 kBauds. Here is the table with the different values:

Code Bus speed (kBauds)
0 10

1 20

2 50

3 125

4 250

5 500

6 800

7 1.000

1 : Node-ID of the SCAN board

CanSetup&(Canl, 1280h,1,602h)
CanSetup&(Canl, 1280h,2,582h)
Canl : Name of the SCAN board

602h and 582h : Communication with the Dialog which has a Node-ID is 2. In another case we
have to set 600h+Node-ID and 580h+Node-ID.

e Writing data to be at the terminal disposal from the MCS 32 EX to the SCAN board

After this procedure, the SCAN board has the right parameters, you just have to read and write
data in its local table.

This can be done with the Canlocal instruction in a task.

* Write the 32 bits variable DATA in the sub-index 1 of the Can1 board
CanLocal&(Can1,1,DATA)

‘ Read the 16 bits variable of the sub-index 23 of the Can1 board, transfered to the MCS32EX
variable DATA2

DATA2=CanLocal%(Can1,23)
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12- REMOTE CONTROL

12-1- Connections

The remote control allows by a simple phone link to remotely control an MCS 32 EX with
MCB EX software. The remote control is composed of an integrated dialler and two modems

linked by a phone link.

e Structure

The different parts are linked as shown :

RS 232 link

Phone link

Modem 2

e RS 232 link between the modem 1 and the MCS 32 EX

9 points SUBD pin assignment :

—

Modem 1

RS 232 link

Pin MCS Modem
1 CD
2 RXD RXD
3 TXD TXD
4 DTR
5 GND GND
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Use a shielded cable with shield connected at each end.

CTS

DSR
RTS

CTS

RS 232 link between the modem 2 and the PC

Linking :
MCS 32 EX
Female 9 points Sub-D Modem
Male 9 points Sub-D
\
GND GND /
O O |5 | DR
o 9 | O 6
% o) :E o s | O 4 | cTs
> 1o O |3 |RTs
RXD RXD
G ¢ ; 1o O |2 |bsr
D
° —o|

This link between the modem and the PC is made with the cable provided with the modem.

12-2- Link establishment

Setting up the modem 1 connected to the MCS

The set-up of the modem connected to the MCS is made by connecting this modem to a PC. A
terminal software is used to send commands to the modem.

This set-up have to following objectives :

Initialising the modem

Defining the number of ringing before the modem pick up to allow an automatic

establishment of the link.
Removing all hardware and software flow controls.

Storing this configuration into the non-volatile memory of the modem.
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- Selecting these parameters in the non-volatile memory as parameter to be used at power
on.

Example :

Parameters for an « 3Com Us Robotics Sportster » modem type :
-Command : AT&FO0

Meaning : Using default factory settings.

-Command : ATS0=3

Meaning : Automatic pick up after 3 ringing.

-Command : AT&HO

Meaning : Disable the flow control when sending

-Command : AT&IO

Meaning : Disable the flow control when receiving

-Command : AT&WO

Meaning : Store current parameters into the non-volatile memory bank #0
-Command : ATYO

Meaning : Selecting these parameters in the non-volatile memory as parameter to be used at
power on.

When the modem take these commands into account it answers « OK » .

Parameters for an « Wertermo TD31 or TD32 » modem type :
-Command : AT&F

Meaning : Using default factory settings.

-Command : ATS0=3

Meaning : Automatic pick up after 3 ringing.

-Command : AT&C1

Meaning : Activate DCD when connected

-Command : AT&KO

Meaning : Disable the flow control

-Command : AT&WO

Meaning : Store current parameters into the non-volatile memory bank #0

-Command : AT&YO
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Meaning : Selecting these parameters in the non-volatile memory as parameter to be used at
power on.

When the modem take these commands into account it answers « OK » .

e Setting up the modem 2 connected to the PC

The setting up of the modem connected to the PC is done by modifying the information in the
« Modem » part of the MCB.INI file that is in the Windows directory (C :\Windows or C
\Winnt for example).

This set-up have to following objectives :
- Initialising the modem

- Remove handling of the DSR and DTR signals to avoid automatic hang-up when the
communication port is closed.

- Defining the way the calls are made and how to hang-up the line.

- Defining the messages sent by the modem.

Example :

Parameters for an « 3Com Us Robotics Sportster » modem type :

- Parameter : Initl

Value : ATZ

Meaning : Using default factory settings.

- Parameter : Initl TimeOut

Value : 5

Meaning : Maximal waiting delay in 1/10 before the modem answer.
- Parameter : Init2

Value : AT&D0&S0

Meaning : Remove the DTR and DSR handling

- Parameter : Init2TimeOut

Value : 5

Meaning : Maximal waiting delay in 1/10 before the modem answer.
- Parameter : Dial

Value : ATDT for vocal dial. ATDP for a pulse dial

Meaning : Selecting the way to call.

- Parameter : DialTimeOut
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Value : 600

Meaning : Maximal waiting delay in 1/10 before the modem connection.
- Parameter : Ok

Value : OK

Meaning : Modem answer if the command have been handled correctly.
- Parameter : Connect

Value : CONNECT

Meaning : Modem answer when connecting.

- Parameter : Busy

Value : BUSY

Meaning : Modem answer if the line is busy.

- Parameter : Hangup

Value : ATH

Meaning : Selecting the way to hang-up.

- Parameter : HangupOk

Value : NO CARRIER

Meaning : Modem answer when hanging-up

- Parameter : CommandTimeOut

Value : 20

Meaning : Maximal waiting delay in 1/10 before the modem going to the command mode.
- Parameter : HangupTimeOut

Value : 20

Meaning : Maximal waiting delay in 1/10 before the hanging up.

All missing parameter is automatically set to the default values indicated on the first using.

Parameters for an « Westermo TD31 or TD32 » modem type :
-Parameter : Initl

Value : ATZ

Meaning : Using default factory settings.

- Parameter : Initl TimeOut

Value : 20
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Meaning : Maximal waiting delay in 1/10 before the modem answer.
- Parameter : Init2

Value : AT&F&KO

Meaning : Remove the DTR and DSR handling

- Parameter : Init2TimeOut

Value : 20

Meaning : Maximal waiting delay in 1/10 before the modem answer.
- Parameter : Dial

Value : ATDT for vocal dial. ATDP for a pulse dial

Meaning : Selecting the way to call.

- Parameter : DialTimeOut

Value : 600

Meaning : Maximal waiting delay in 1/10 before the modem connection.
- Parameter : Ok

Value : OK

Meaning : Modem answer if the command have been handled correctly.
- Parameter : Connect

Value : CONNECT

Meaning : Modem answer when connecting.

- Parameter : Busy

Value : BUSY

Meaning : Modem answer if the line is busy.

- Parameter : Hangup

Value : ATH

Meaning : Selecting the way to hang-up.

- Parameter : HangupOk

Value : NO CARRIER

Meaning : Modem answer when hanging-up

- Parameter : CommandTimeOut

Value : 20

Meaning : Maximal waiting delay in 1/10 before the modem going to the command mode.
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- Parameter : HangupTimeOut
Value : 20
Meaning : Maximal waiting delay in 1/10 before the hanging up.

The dialler expect that the modem is setup to send an echo for all sent command and to
receive a text message as answer. If not the communication is unable. It’s possible to be sure
to start with a good set-up for the modem by using the factory settings as default parameters.

A terminal software is used to send commands to the modem.

Parameters for an « 3Com Us Robotics Sportster » modem type :

- Command : AT&F

Meaning : Using default factory settings.

- Command : AT&WO

Meaning : Store current parameters into the non-volatile memory bank #0
- Command : ATYO

Meaning : Selecting these parameters in the non-volatile memory as parameter to be used at
power on.

Parameters for an « Wertermo TD31 or TD32 » modem type :

- Command : AT&F

Meaning : Using default factory settings.

- Command : AT&WO

Meaning : Store current parameters into the non-volatile memory bank #0
- Command : AT&YO

Meaning : Selecting these parameters in the non-volatile memory as parameter to be used at
power on.

ATTENTION :

- For Westermo modem , it’s also recommended to let the Dips configuration as default ( all
OFF).

- The Westermo modems are only supported by the version 1.33 are greater of the MCB EX.
Software.
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e (Call:

By using the phone dialler integrated in the MCB ex software, we can establish and interrupt
the phone link. The phone dialler is accessible form the Communication menu / Remote
control.

Dialer @
9 MHurnber ; ||

Dial

Hangup

Cloze

After entering the phone number, click on «Dial» button to establish the link. The «Hang up »
button allows to interrupt the link.

These actions are possible only if the MCB software is not using the same link in debug mode
for example. During the connection and disconnection the communication port is not available
for the rest of the MCB application.

When the link is established, we can use all the MCB functions including :
- Send and receive the configuration

- Send and receive the variables

- Send the tasks

- Start the tasks

- Stop the tasks

- Access to debug tools : Hyper-terminal, Scope, Trace, Manual mode.

12-3- List of the validated modems

e 3 Com/ US Robotics :
- Sportster Voice 33600 Fax Modem
- Sportster 56 K Fax Modem
e Westermo :
-TD 31
-TD 32
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13-

APPENDIX

13-1- Compiler error messages

% Find <Typel> <Textl> : <Type2> <Text2> Expected

An identifier <Text1> of type <Typel> has been found at the time of the compilation instead of
an identifier <Text2> of type <Type2>.

% L or H expected

To change an integer in Byte we must use ".L" or ".H".

% <Text> unexpected : Prog name expected

The program name must be an identifier no defined previously.

% Prog bloc already defined

More than one PROG ... END PROG block is defined in the task.

% <Text> unexpected : PROG or SUB expected

A block begins by PROG or SUB. An instruction has been added outwards a block.
% No defined PROG

The current block was not finished before end of source file.

% Undefined Label

An unknown label has been used in a Goto instruction.

% Undefined Sub

An unknown subprogram identifier has been used in a Call instruction.
% Undefined Event

An event generated by Signal is waited by any task or a task waits for an event which will be
never generated.

% Undefined Prog
An unknown task identifier has been used in the Run, Halt, Suspend or Continue instruction.
% SRV15 Card Expected

To use axis card home input, in the parameter InpHome p, home input name must be the same
of axis card input.

% Instruction expected

An instruction is expected.

% Buzzer : Bit constant expected

The Buzzer instruction must be followed by a type bit constant.
% Goto or Call instruction expected

A Call or Goto instruction is expected in a Case

% Invalid exit instruction

A Exit Sub instruction must be used only in a subprogram.

% <Text> Expected

The FOR loop counter variable must be also used in the Next instruction.
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% If : Instruction expected

An instruction is expected after an If.

% Else : Instruction expected

An instruction is expected after an Else.

% SERIAL1: or SERIAL2: Expected

In Open instruction, the name of the communication port is either SERIAL1: or SERIAL2:.
% POS, VEL, ACC or DEC expected

The TRAJ instruction accepts only POS, VEL, ACC or DEC as parameter.
% Undefined variable

The variable contents is used before being defined by an affectation.
% String expression expected

A type string expression is expected.

% Bit expression expected

A type bit expression is expected.

% Comment bloc : Unexpected end of file.

A comments bloc begins by '{{'

% Comment bloc : Unexpected char

An other character as '{' has been found.

% String constant : Unexpected end of file.

A string constant must finish with quotation marks.

% Comment bloc : Unexpected end of line

A comment bloc finishes by '} }'

% Bad hex number

An hexadecimal number uses the characters 0 to 9 and A to F
% Bad binary number

A binary number uses the characters 0 to 1

% Not an hex value

An hexadecimal number uses the characters 0 to 9 and A to F
% Not a binary value

A binary number uses the characters 0 to 1

% Not a decimal value

A decimal number uses the characters 0 to 9

% Real constant : Unexpected end of line

A real constant must finish by a number after the decimal point.
% <Text> unexpected : Char from 0 to 9 expected

A real or decimal number uses the characters 0 to 9

% System constant : Unexpected end of file
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A no complete system constant has been found.

% <Text> unexpected : System constant expected

A system constant is expected.

% Number : Unexpected end of file

A number finishes by a number

% <Text> unexpected : Number from 0 to 9 expected
A number finishes by a number

% '<Caracter>' unexpected

A no-waited character has been found.

13-2- Execution errors messages

The status display can be treated in a task to indicate its evolution, the state of the MCS and the
error message. In a default state, the status displays a ‘G’ like go. If the MCS is connected with
MCB software, a ‘S’ like system is displayed. The error messages have the priority.

I_ I I— I I—I ERROR N°I to ERROR N°10 :

The errors from 1 to 10 indicate that a card is not well declared or a declared card in the
configuration is away or has been replaced by an other type. The number following the E
indicates the slot. For example E6 indicates that the card in the slot 6 is not well declared. The
system doesn't use the parameters and doesn't start user tasks.

I_ I— I—I ERROR N°20 :

The error 20 indicates that the data in the saved memory have been corrupted and it is necessary
to reload the configuration and the saved variables. The system doesn't use the parameters and
doesn't start user tasks.

I— I— I ERROR N°21 :

The error 21 appears under MCS 32 power-on if a parameter of the configuration is wrong. The
parameters must be marked and send before starting once again the MCS. The system doesn't
start the user tasks.

|1 | Errorwe2s -

The error 23 indicates that there are no user tasks in the MCS

I_ —I I—I ERROR N°30 :

When a user program makes a divide by zero error n°30 is displayed.
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— — I ERROR N°31 :

This error is due to an infinite recursive call of a subprogram and indicates a stack overflow.

I_ —I I— ERROR N°32 :

This error is generated when a floating point overflow is made by a number too high.
I_ _1_|

I— —I I ERROR N°34 :

When an invalid floating point operation has been detected this error is generated. It is produced
with the REALTOLONG function if the real number is to big to be stored in long integer.

_ _Il_
I I | errorness -

This error is generated by an arithmetical overflow in a calculus. This is produced when the
result of an operation is too great to be stocked in the provided variable receiving it.

_ _ll_
I_ —I I—I ERROR N°36 :

This error is generated because an index of save variable’s table is out of limites.

I— —I I ERROR N°37 :

This error is generated because an index of not save variable’s table is out of limites.
I_ 11
I— I— I—I I—I ERROR N°200 + Axis Number :

This error is generated because it is impossible to load an axis card.

i
I— I I—I I—I ERROR N°400 + Axis Number :

This error is generated because this axis is not responding.
_1_ _Il1
I_ —I I— I—I ERROR N°520 :

This error is generated because it’s unable to access to internal global bus. The internal bus is
bad defect or freeze by an axis card.

_1_ _II1
I— —I —I I—I ERROR N°530 :

This error is generated because it’s unable to access to internal global bus. The internal bus is
bad defect or freeze by an axis card.
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These last five errors are generated only during user program execution. When an error is
detected, all the task are stopped, the error message is displayed on the MCS status, the
watchdog is opened and all the servo axis are in a open loop state.

R343 -304 - SERAD S.A.



MCS32 EX Documentation

Index
1
16 digital iNputs MOAUIE  SIHTB ...t e e et ee e e stae e e e sreeeeanes 26
16 digital outputs MOdUle SOHTB.......cocooiiie e e e e e 27
2
2 aNnalog OUIPULS  SOATZ L.ttt e e e e e e e e ee e nrees 28
24 digital inputs Module SITH24....... ..o 27
24 inputs interface module MIHB24 ... 29
4
4 analog iNputs MOAUIE SIATA ...t e e et e e e sbeee e 29
8
8 digital iNputsS MOAUIE  SIBS8 ... e e e e e nees 25
8 digital outputs module SOBPS ... 28
8 inputs interface module MIHBS ... e a e 29
8 relays interface module MRHBS...............ooiiiiiii e 30
8 static outputs interface module MSHBS ... 30
A
= 1 SR 190
= 1] RS 190
F Y oLTo) 11 (= o7 1 o RS 117
F oo 18] (= a1 1= 0 0 1= o] (RS 101
O OSSO PRSPPI 191
AA C Y0 ettt e — e e e e ——— e e e e ———eeea————eeaahbaeeeaaa—eeeaa——eeeaatareaaraeeeaanreeas 191
F O O = SO ROUP PRSPPI 168
ACHVE WAIING ..ottt b bttt s e et e et b e e e ar e e e e s e s 141
ADC ... e et — e e e e ——— e e et ———te e ———eeaa——tee e e taeeeeataaeeeantaeeeaanraeeannraeeenanraees 191
N o 11 o o SO SRP 187
F I 31V @ S 192
F 5 1 I SR 192
F N {=Tex 7] =T (U= | OO RRR SOOI 189
Agreement between limits expressed in pulses and limits expressed in users unit............. 168, 187
| S ER 192
Y o] o] o= 11T ] 1= PSSP 16
ARGCCOS ...ttt e e et e e et e e e b e et e e e b —ee e e e ——— e e e e t——aaeaaa—aeeeaabaeeeaaaeaeaannraaeas 192
ARGCSIN L.t e et e e e et b e e e e e b — et e e e b— et e e ah——eeeaaa——eeeaaa—aeeeaataeeeaaraeaeaanreeas 192
F O Y | OO PRI 193
11 0= o | SR 179
] SO ERP 193
3SR 167
S TSR 193
F S T TSRS 194
AXISCONDITION ...ttt ettt e e sttt e e sttt e e s bee e e e snbbeeesanseeeeeansaeeesannseeaesseeeens 194
F 1T =Y N R 196
F T I L L RS RR 196
AXISMEASURE ...ttt e e et e e e et e e e e e aab e e e e sataeeeesaseeeesasaeeesansaeeesnseeeeas 197
B
=Y O ] o SR 197
= 7= Yo N o | | SRS 161
=7 0 I8 1€ N SRS 198
BANDWIDTH_P ..ttt ettt sttt e ettt e e e bt e e e e b te e e e nnbe e e e enteeeeenbeeaenneeas 169
=7 TS o = S =T 1) o PRSP 71
BaSiC task SITUCIUIE ....ooee e e e e e e e s e e e e e e e s s reneees 83

R343 - 305 - SERAD S.A.



MCS32 EX Documentation

2 USROS 198
= ) TSR 198
BUFIMOV S ..ottt et e et e e sttt e e e aa et e e e s st e e e annteeeeenseeee e nsbeeeeansteeeeaneeeeennnees 199
T 274 ] SRS 161
=1 SRS 199
Cc
O PSRRI 199, 200
(O 3 LSRR 108, 109, 110, 111, 112, 113, 114, 115, 116
(O 1 SRS 200
(@7 10 =T 1 (o ) LSRR 75
L0 1 S RS 203
(07 1071 oo ) QE SRR 144, 145, 146, 147
L0 N1V 1 =10 ) PSSR 200, 201
CAMBOXDELAY ...t ettt e e e e et e e e e b e e e e s b e e e e et be e e e e aab e e e e aaree e e eaareeeenres 201
CAMBOXSEG ....ocoitieeee ettt ettt e e e et e e e s bt e e e e ba e e e e s ebb e e e e e aabeeeeeasbeeeeeaabaeaeeanbaeaeeasaeeenrees 201
CAMBOXVAR ..ottt ettt e e e et e e e e bt e e e e e bae e e e e ebbe e e e e eateeeeeasbeeeeeanbaeeeeansaeeesasaeeenrees 201
(O 1V TSR 202
(O 1Y o @ 11,1 @ | USSP 203
CAMNUDM S et e et e e e e ettt e e e e e s bt e e e e abee e e e aseeeeeasteeesastneeeastneeeaanteeeennsees 203
(O 1Y ST L€ S SRS 203
O SRR 277
(O N ] ] RS 277
CANERRORCOUNTER ..ottt ettt e e ettt e e st e e e e bee e e e e ntee e e enreeeeenees 277
L@ A 1 N SRR 278
L0 | I L0 SRR 278
07\ [o] o =T I etol 001 a18] 1 o= 11 o] o [T 268
CANopen kink between tWo MCS ... .o e e e 281
CANopen linking between a MCS and an 1/0s module ..........cccoooiiiiiiiiiiiie e 282
CANopen_board_module _SCAN ..... ... e e e e e e e e e e e e e e e e nneeees 29
CANREMOTE ....ci ittt ettt e et e e e ettt e e e st e e e e s tae e e e sasteeeeaasteeeesastaeeeeansaeeeeansanaeeansaeeensees 278
(O N V] 1 | SRS 279
(02T ] (1] ¢ =X SRS 129, 130, 131
CAPTURE..... ettt e e e ettt e e e sttt e e e e bt e e e e e s teeeeeasbeeeeeantaeeeeantaeaesnteeeeennnees 204
L0 el U TSP 204
CAPTUREZ ...ttt e e e ettt e e e e bttt e e ettt e e e e s be e e e e anbee e e e anbeeeeeaneeeeennnes 205
O 1o 100 0 1= o T PP 40
(O | T PRSPPI 206
(0N (@ 11 N ISP SRORPPTP 206
A SE ...ttt eh e e e e e b —— e e e ah——eeeaah—eeeeaaa—eeeeaaateeeeaaa—eeeeaantaeeearaeaeeannres 205
L0 F= T ] (4o T R PP P TP 180
(O g F= =T (=3 [ USSR 271
(07 0 |2 R 206
Circular INTEIPOIALION. ... e e e e e e e e e e e e et e e e e e e aeennes 126
(O L SRS 206
CLEARCOUNTER ....coii ittt ettt e ettt e e e st e e e e st e e e e satte e e e snsaeeeeenteeeesanseeeeeneeas 206
O N | TR S 207
O N ] o PSS 207
L0 N TSR 207
(O N (@ LU I SRRSO 207
(O I 4\ Y SRRSO 169
(@7 o T Q=1 U1 o 0 0 =T o T S 166
(O 0 1] SRS 207
Close a comMmMUNICALION POIT ... .ot e et e e e e e e et e e e e e e e e e e e nnneeeeeaaaeeeenes 154
O S SRR SR 208
(070)001 0010 ] o= 111 ] o 1RSSR 186
Communication between an intelligent operator terminal and a SCAN board...........c...cccceeenneee. 283
(O70) 0010010 T Tez=11T0] a1 0 0 T=Y o 10 1S PRSP 41
Compensation / uncompensation functions ( SRV 85 0Nly ).....uuvvviieiiiiiiiiiiiie e 121
(070] 0] o1 L=T =Y 5 o gl g LT T T= o L= USRI 297

R343 - 306 - SERAD S.A.



MCS32 EX Documentation

Configuration tab ... e a e 61, 63
(070] 3] 41T 1101 F- TR 272, 288
CON S 208
(010 ]\ S T SRRSO PURRRRRRRRN 208
CONSINY P ettt e e e e e e ettt e e e e e e e e st e aeeeeaee e e e s asasseeeaeeesesnsstaseeeeeeaannnes 169
CON S A P ettt e e e e e e et e e eee e e e s st e aeeeeaeeseeasssssaeeaaeeeaaassraseeeaesaannnes 169
Contacts coils timers and COUNTEIS ........coooiieieiiieieee e, 149
CONTINUE ... 208, 209
(070] 0 1V7=T =1 (0] o 186
(O70] 01V = Ty o F=Y =T 1Y/ 01T T SRR 79
CORRECTION .. 209, 210
CORRECTION S .. it e e et e e e e e e e et e e e e e e e e e e taseeeeaeeeaanes 211
CORRPI OIS S .. et e et e e e e e e e et e aeeeeeeeeesa b abeeeeeeeaeeaabaraeeeeeaaanaes 211
GO . 211
COUNTER S ettt e e e e e e et e e e e e e e e e st e b e e eeeeeeesanbaseeeeeeaaannnes 211
COUNLEIS ... 143
R C 211
CURSOR ... 212
OV e 212
VIR 212
OV L 212
CVLR 212
D
37 2 213
DA I 213
= o1 To 10 01T o 11 PR PR 44
3 213
] 213
] (O = SRRSO 169
Declaration of an axis in VirtUal MOAE ...........oovuuiiiiiieeeeeee e 101
DLy = 1N L o) IR= T g = (TN 131
1Y 1T V1 (o] o 133
] 7 20T 214
1Yt 4 o] (o] o RSP 76
Description of MCB EX SOftWAIE ..........uviiiiiiiiiiieeee ettt a e e e e naee s 16
Description Of MCS32 EX....ouiiiiiiie ittt e e e e e e e e e e e e e st a e e e e e e e e e sananseeeeaaeeesnnnnanees 15
(DI [ To T <10 PSRRI 162
(D IT= [ o JLC L O PO ORPRTP 162
(DIE=[o e [ oz 0 o [=TTod 4o i o] o W PRSP 157
D IE= oo <0 USRS 161
Dialog 80 AESCHIPLON ...ttt b e s 157
D] Ter (1] o = 1Y PRSPPI 276
13T =Y o 189
[ LY 214
DISABLEREGCALE .......oetiti e e e e e e e e e e e an e e e snnnnan 214
] 1] (1Y PSR PP 170
] ] I T 214
3 ] Y 215
Y] o o 1N 188
E
o [ 160
I ] 215
0 1 215
NN = TR 216
ENABLE P ...ttt ettt et e e et e e e e e e e e e e e e e b e e e aarae e e aareeeeeanraes 216
ENABLEREGCALE ..ottt e e e e e e e snnnnan 216
EINBINVY P ittt et e e et e e e et e e e e e ab e e e e e abse e e e abbeeeeansbeeesanbeeeeanteeeeeanrnes 170
N [0 1\ A SRRSO 170

R343 -307 - SERAD S.A.



MCS32 EX Documentation

[y [oTo o [T R 94, 95,
ENcoder MOAUIE SCD 85.... .. e e e e e e e e e e e e e e e aeaeaeaneeaeaeaanan
ENcoder MOAUIE SCD22........uuuuuuieiiriiiiiriiieiiie s an s aeananansnsesesnnnn
Encoder Module SCD2224 ..........uuuuuueeieeiii e nnnnnn
ENCOdEr MOAUIE  SSI22........eeee ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeaeaeeeeeeinnas
ENCODER P oottt ettt e e e e e e et e e e e e e e e e aa bt e eeeeaeeesaaasntaaeaaaeeeannreaeeees

o N 9 OSSR
ENhanced PLC FUNCLON...........uuiiiiiiittitt e nnnnan
Environmental CONSIAEration ..............uuuuuuiiiiiiii s
EVENT HASK SITUCTUIE .....eeiitieitt e e e e e e e e e e eannnnnaanan
Y=Y | (=R
V=T o) 30 o =T o |1 T [ PP
Example RTU MOADUS AIIVET ......uuueieiiiiiii s s e e e e e ae e e aeae e
= 1.1 0] L=
EXECULION EITOIS MESSAQTES ... .uuuuuiiiiiii e e e e e e e e e e e e ennan
(= 0.0 0] 1=
) S U 1 SRR

| I SR
Flash Security and other FUNCLONS ..........cooiiiiiiii e
FLASHOK ...ttt et e et e e e bt e e e bt e e e ab b e e e e e s et e e eate e e e e nnes

General @XPHCALION ......coiiiie e et e e
General EXPlICAtIONS ... ..eiii et e s e
GETAXISEVENT ...ttt ettt ettt et s e e e et e e ea e e e te e e aneeesmteeeemteeaneeeanseeeseeeanneeeneeenn
L I3 N S SUOTRSRR
GETEVENT ..ttt ettt ettt ettt et e ea e e e te e e emee e e aeeeeneeeamteeesmteeaneeeanseeeaseeeaaneeanneen
GETTIME ..ttt ettt ettt ettt ettt e ettt e em et e et e e e emte e e aeeeameeeemseeeemteeaaneeesmseeeanseannneeanneean
LC 1Y 1] a o JR] c= Ty (=T SRS
LC | I o PRSPPI

R343 - 308 - SERAD S.A.



MCS32 EX Documentation

B ... 189
GreaAtEr OF EQUAN .......uiieieiie et e e e e e e ettt e e e e e e e se bt aeeeeeeeeeeeaabreeeeeaannnes 189
GTORQUE_P ...ttt e e st e e e st e e e e st e e e e st te e e e etteeeeensteeeeeneeeeennes 172
H
[ AN I PRSPPSO 223
L 1= o 30 41 o S SS 56
HLINE <. oottt et e e et e e e e e ettt e e s et e e e e eassee e e e sseeeeaansteeeeannteeeeenteeeeenraeeenraeeeeennees 223
[ [0 .3 TR 167
HOME ...ttt e e e e e sttt e e e sttt e e e stte e e e nseeeeaannteeeeannbeeeeenbeeeeaannaeeanrees 223, 224
L (01 SRS 172
L (1 T SRR 224
[ (o]0 0T o PO PPRRN 99, 100
|
1 PSSR 224
1070 o] =l 2 I3 [ ] PSSP 224
IF225
I SR 225
L S PSSR 226
1 RS 173
INFINITE MOVEMENTS ..o e e e e e e et e e e e nbe e e e nneas 104
LT eI oT =YY o O 36
INKEY .ottt ettt ettt e e e e aa et e e e e s ta e e e e easre e e e e abaee e e ab e e e e e nbreee e nareeeaannreeeenraeeeeannres 226
N P ettt e e e e — e e e e ———eeea———ee e et ———eeaaa——eaeaahreeeaanreeeeaareeeeaaaraeaeeannres 226
INPB ... ittt ettt e e et e e ettt e e e —— et e e et —ee e e e a—ae e e e naaeeeaannteeeaanreeeaanteeeeanteeeennraeeeeannees 226
INPHOME P ...ttt ettt e et e e st e e e e st e e e e sseeeeenssee e e nsseeeeansteeeeanteesennses 172
1L O USRS 227
IN P U T G ettt et ettt e ete e et e et e et e e ebeeeaeeeaeeeab e et e e beeereeenreebeeateeereebeeareeaanas 227
L0 o101 CS3 (== To 11 o PP PSTT 139, 140
INPVV ettt et e ettt e e e a ettt e e at et e e e aa s ee e e e e s bee e e e neteeeaannteeeeannteeeeannteeeenreeeeennnees 227
INStAllAtioN PrOCEAUIE ........e e e e e e e e e s 34
L S I TSRS 228
| PO SRP 228
a1 (o To (8o io] o DR 91, 152, 268
J
JUMBP ettt ettt e e ettt e e ettt e e e aa et e e e e an bt e e e e e teeee e e beeeeeatteee e e beeaeeaateeeearaeaeeans 228
K
L SRR 228
()Y oo =1 o IR PSPPI 159
KEYDELAY ...ttt ettt ettt e e ettt e e e ettt e e ettt e e e e s et e e e ante e e e annteeeeanbee e e e nraeaeeanraeeeaareeeeennrees 229
KEYREPEAT ...ttt ettt ettt ettt e ettt e e s as e e e e n st e e e aanteeeeannseeee e nsaeeeeansteeeeannteeeenres 229
L
6= To [0 1= ot =TS =T {1 (o ) PP 73
0= To [0 [T o =TS Q=] {0 o2 1 S 88
IO NS 229
Leading in CONTrollEd-MOGE .........cc.uuiiiiiiiii et s 93
Leading in NON-Controlled MOE .........couuiiiiiiiee et 93
0= SRS 229
=Y o 161
0= 1 0 11 1 SRR 188
[ PP 229
L EN et e et et e e e a— et e e e aaee e e e anbee e e e e b et e e e e nbeeeeaneeeeanreeeeeannees 230
LI P et e e e e e e e e e e e ——— e e e e ———e e e et ——eeeaaa—aeaeaabaeaeaaraeaaaraeaeeannaes 173
Y S PRSPPI 230
LIMIM A P ittt ettt e e et e e e e et e e e —— e e e e —— e e e e aare e e e e aabaeeeaanbaeaeaareeeeeanraes 173

R343 - 309 - SERAD S.A.



MCS32 EX Documentation

Y G T SRS 230
1Y SRS 173
Y1 S SRS 230
(I T= Y= Tl (=T o o) =1 o o S 125
Link €StabliSNMENT....... .o e et e e e 289
List of the CANOPEN INSIIUCLIONS .........uuiiiiiiie e a e e e 276
List of the validated MOAEMS...........oii i 296
LOADABSCAMEX........cttiiiiitet ettt e ettt s ettt e e ettt e e st e e e s st be e e s e aa e e e e aabaeeeasbaeaesansaeaeeasseeeeesreas 230
LOADCAMEX ... itteeee ittt eete e e e e ettt e e et e e e s et e e e eaaseeeeansbaeeeassseeesansbeeeaansbeeesansbeeeeannsaeeenres 232
LOADPOINT L.ttt ettt e ettt e et e e ettt e e et e e s st e e e e s aasseeeeansbeeeeaaseeaeansseeeeansbeeesansbeeeeananeeeenrees 233
0 7 5 TS 233
[ Yoz IR = 15 = o [P S 79
00 17N I SRS 234
0 SRR 234
I o L= | OSSR 180
LONGTOINTEGER ...ttt ettt st et e e et e e e sttt e e et e e e e nstee e e e nbeeeeeeeas 234
00 1 SRS 234
1o o 1< J SRR PP 180
0 11T OSSR 188
(oY o] =T [ U= | TR URR 188
I 1Y OSSR 234
M
Y =T 0 T o 16 SRR 163
1Y =T = To =10 L= L ] = L] GO TR PPR 82
Manual SUD-MENU TOF @XIS .......eeiiiiiiiiie it e s e e s ee e e e s e e e e eneeas 164
Manual sub-menu for digital INPULS .........ooiii e 165
Manual sub-menu for digital OUIPULS ........ccooiiiiiii e 165
Y= TS =Y U o RSSO 18
MASTEROFFSET ..ottt sttt s ettt e e et e e e e ae e e e e s e e e e e nsteeesestaeeeannseeaeenseas 234
V7= 11 1= 0 0 = o= SR 179
MemOory Plan Of MCS32 EX.......ouiiiiiiiiiiiiiii ettt e e s 76
[T 0 g VAU ] o 4T o 1 SRR 166
IMERGE ... ettt ettt e e ettt e e ettt e e e e s et e e e st te e e e ann et e e e anbee e e e s baeeeaantaeeenreeeeeannees 235
Y | USRI 235
Y RSSO 235
IMIKIRS ..ottt ettt ettt et e et e e te e saeeeaeeeate e sbeesaeesaseeabeeabeeseessseenbeense e teesseenneenbeenreennnas 235
Y TSSO 236
Y OSSR 236
1Y 1@ OSSPSR PP PP 236
MODIFYAXISEVENT ..ottt ettt ettt e e et e e e e st ae e e e etae e e e e nte e e s snaeeeeenreas 236, 237
MODIFYEVENT ...ttt ettt e e ettt e e sttt e e s st e e e s ssteeesansbeeeeennsaee e e nsaeeeeansseeeeansseeennses 237
1Y 1@ T SRRSO 174
IMIODV AL _P .ottt et e et e e ettt e e s st e e e n st e e e ansbe e e e enbeee e e nseeeeeansteeeeaneeeeennres 174
1Y/ [} (o] g o o1 (o ) IF PSSR 181
1Y o To T E- T o T =Y RSP 91
Y1 A PSR 237
Y1 A TSR 238
YL A PSSR 239
1Y L@ A PSSO 239
1Y (@ A SRRSO 239
YL@ AY s TSROSO 239
Movements superposition function( SRV 85 ONlY) .....coouiiiiiiiiiiiiii e 124
1Y 1 X SRS 240
Y1 A SRR 240
Y1 A SRR 240
MOVS EE IMOVSP ...ttt ettt e ettt e e e e e e et e e e e nste e e e nsteeesansteeeeenseeeennreas 240
YT AT 2 SR 241
YT A PSSR 242
YT o] 1= i T o USSR 187

R343 -310- SERAD S.A.



MCS32 EX Documentation

T =T Qo] Lo o =SS 81
N
Network CONFIGUIALION .......oooiiie e e e 270
N[ PRSPPSO 242
Notch filter ( only SRV 85 DOArd ).........eveiiiiiiiiiieieeie e e e e e e e e e e sneaee s 99
N TU ] g T=Ty o g o) =1 i o USSR 81
o
L0 1 S T U PPURR 174
L0 = USROS 243
Opening @ COMMUNICALION ...ttt e et e e et e e e sbe e e e e sneeeeeeaneeeeanes 158
Opening a CoOMMUNICALION POIL .......iiiiiiiiiie et e et e et e e e s snbe e e e s snbeeeeeas 152
(] o]0 TS0 12 1T o T USSR 54
L OSSPSR 243
ORDER ...ttt ettt e ettt e e et e e e et te e e e e aata e e e e et —ee e e ettt e e e arteaeeaantaeeeaantaeeeeateeeanrreeeeans 243
ORDER S ..ttt e e e ettt e e e ettt e e e et e e e e e beeee e e b et eeeeanteeeeaanteeeeeanteeaeeateeeearaeaeeans 243
L0 16 N ST PRRSRSR 244
L 16 1 I SRR 244
(O 10 I 1 = | I RPN 244
(O 10]1 018} (31 =T- Lo L1 a Vo RS ERRR 139, 140
(O 1011 0181 €31/ 41 ] o 1R P RPPRT 139, 140
OUTVEL P ottt e ettt e e et e e e e etbee e e e eabe e e e e eabeeeessataeeeesbseeesaassesesnseeaeeanns 174
(0 16 I OO PPRUOPPPR 244
P
Parameters SUD-MENU ........ ... e e e e 163
e S VY V= 1 1o T PSPPI 141
19 PSSR 280
@ Y A RS 279
L D PSPPI 244,245
L PSPPI 184
L IO | I SOOI 245
e T | SRS 245
e IO 1N SRS 245
e IO 1N NSRS 246
PLCINPPE ...ttt ettt ettt e ettt e e e e st e e e e s te e e e e nseee e e nsteeeeansbeeeeannteeeeenseeeeeannees 246
e IO 1N SRS 246
e 0 N PR SRR 246
e T U N I = SRR 247
e T U N XY PSSR RS 247
PLCREADINPUTS ...ttt ettt e e e e e e et e e e e st e e e s e st e e e e e nbeeeeenbaeeesansaeaeesreas 247
PLCWRITEOUTPUTS ...ttt et e et e e e et e e et e e e et e e e e e b a e e e eansaeeeeenreeeeennnas 247
P O S e e e e e et —— e e e ——— e e e ———e e e e ———eeaa——eeeaaaa—aeeeaaateeeaaaraeaeaanres 248
O 1 T TSP 248
O ] 1V RS 175
POWERFALL ...ttt ettt et e et e e ettt e e e st e e e asae e e e e nsseeeaansseeeeasbaeeeensaneeaanseesenres 248
(TS o ¢= 14T o PRSP 148
Presentation = SCAN DOGI .........ccuuiiiiiiiie ettt e e e e e ntee e e e anrae e e e enreeeeeneeas 271
L 1A PSSR 248, 249
L S T TSR 249
e Te =T o IR PP 179
o] [=Tor A eTo] 1 (=1 o1 (=PSSO 35
o] =T o3 03 1= o [ PR 37
R
N SR 249
RAMTORFLASH ...ttt e ettt e e et e e e ae e e e e bt eeeannbeeeeenbeeeeennseeeenreas 249
Y=Y= Lo [0 o e F=) = O PP 153

R343 -311- SERAD S.A.



MCS32 EX Documentation

REALTOBYTE ... ittt e e e e e e e e e e e eeseseaeseseaeaeseseaesesenannnns 250
REALTOINTEGER ......outititiiititiiiti e e e e e e e s an e e ee e nennnan 249
REALTOLONG .....cuututitititiiiiis s snnnnnnnn 249
RE G Sttt e e e e e e e e e e e —————eeeeeeaean—b———aeaeeeeaaaa——a—aaeaeaaarraaees 251
= 3 T TSP PP 251
€ TP PPP 251
€ O 1 T PSP PP 250
REGP OST Sttt ettt et e e e et e e e et et e e e b a e e e et —e e e e e abe e e e e abee e e e araeeeaaateeeenraes 250
REGPOS2 Sttt e et e e e et e e e et b e e e e e b e e e e e abeeeeaa b be e e e e abee e e e areeeeaanbeeeenrees 250
=0 [ 1= 11T o SO 96, 167
Relative MOVEMENES ... ..o et e e e et e e e e e e e et e e e e e eeeeeeanen 103
] = AN 251
S 17 U [ 252
Resultant acceleration / VEIOCITY .........oc.uiiii it 126
1o 5= 01 1 PSSR 190
T I T 252
RS485 interface module COMABS .........uvuieieri s e e e e e e e e aeaeaeeeeens 30
ST T (=Y (1<) o] O 154
RTRIMS oot e e e e et e e e e e e e e e ettt e e e e e e s e e e eeeeeeeesee e aaeeeaessesenneaeeees 252
U] 252
S
T =1 SRR 17
SCIEEN ... 158, 159
SDOEVENT ... 280
SDOINDEX ... 280
SDOSUBINDEX ... 280
SECURITY oo 253
SEEK . 253
ST N T O S TS 253
ST N ST O g H S S 253
ST N ST O v 253
Servomodule SRVIS ... 18
Servomodule SRV1524 ... 19
Servomodule SRVSBS ... 18
Servo MOodUIE SSIN5.. ... 19
SETDATE ... 254
SETINP . 254
SETOUT .. 254
SETTIME ... 254
SEHING @N AXIS ...t s e e 94
SETUPCAN ... 280
SETUPCOUNTER ... ..o 254
SN 254
SIGNAL. ... 255
SIN e 255
ST\ O O PRSP 175
ST\ A PRSP 175
SLAVEOFFSET ... 255
oY L= 1L [T 1L 100
oY V= 1L 1 a1 U ) 168
S A CE . ... e e e e —————eae e e e e e e —————aae e e i ————aaaaaas 256
ST 07=T=To N o] o) 1 = S 95, 167
SR 256
ST O 256
STARTABSCAM. ... .o 256
STARTCAM ... .o 257
STARTCAMBOX ... 257
STARTCAMC ... 257
START CAMT ... 258

R343 -312 - SERAD S.A.



MCS32 EX Documentation

START CAN ittt e ettt e e e ettt e e e eataeeeesataeee e s baeeeeasseeeesassaeaesastaseesanseeeesansseeesnseeaenanns 280
S I 1S TSP SRRRR 258
=1 (=) SRR 140
S 17 1LV USROS 258
StEP DY SIEP AMIVING .. e e e e e e e e e e e e e e e e 168
RS I =1 SR URRPPURR 175
S (=T o] =T TSP PP 132
Stepper Module STPB8S ... 20
S O ] SRS PRSPPI 258
StOP @ MOVEMENT ...ttt e e e ra bt e e e ea bt e e e e snbe e e e e sbeeeeeaneeeeanns 104
SR O] 07 AN /1 21 ) GRS ERSRR 259
S IO ] 07 PRSPPI 281
STOPCORRECTION.. ... itiieeeittiee ettt e sttt e e ettt e e e sateeeessntaeeeestaeeaesseeeeeaasaeeeesasseeaesanseeeesanseeeesnes 259
R 1 ] RSP URRRR 259
Stopping @ MAster / SIave lINK .........c..eiiiii e e e e e e e 125
StOPPING @ MOVEMENT......eeiiiiiiiiiee e e e e e e e e e e e e e e e s e asabaeeeeaeeesessnraaaeaeaean 127
ST I |\ A RPN 175
Y 1 TSRS PRR PR 260
STRINGS ...ttt e e et e e et e e et e e et e e e ebeeesateeeteeeeaseenteeeanreeans 259
S I I OO ST PP UOPPPP 260
S I I PSP OPRPPRUOPPPR 260
S I 1 O PRRORRR 260
1 = SRS RR 261
RS0 1] 1 =T« [ ) o 1 SRR 187
T8 IS o =1 1 U RPURR 261
SYNCroNISEA MOVEMENES ....cciiiiiie ittt e ettt e e e sttt e e e st e e e e snbaeeeesbeeeeesanseeaesanseeeesnes 107
Y] (=0 0T o1 £ RS USRRR 151
SYSEM CONFIGUIALION .....eeeiiiie et e e e e e e e e e et e e e e e e e e senbebaeeeeesaannnes 34
T
LI 2 PSSR 261
LI 1 Q= 1] 11 (=T (1 = SR 151
L1251 = 1 Lo [T Vo T SRR 185
B2 1 o o1 YRR 81
LK TS T 7 o T USRI 70
=TT 10 T= T o] o =T =) (o] TP 185
LI RS 180
Test and diagnostic of the Can Open NEIWOTK ...........ocueiiiiiiiii e 273
THEORICSRCKT ..ottt e ettt e ettt e e e ab e e e e aaaa e e e s assseeeesasseeeesnsseeesasseeeesnneeean 261
B 11T T SO PRSPPI 176
1 [ 0 SRR 176
LI L =SOSR 262
TIMES ..ottt ettt e et e et e e e et e e teeeaeeeteeteeeteeeaeeeaeeeteeneeneeereeareaa 262
LI = oF= LY=o =T o TeTo Lo [T USSP 131
LI LA = SRS 262
1oL TR 127
LI 2 PO 262, 263
LI (1] =1 SR 263
B0 La 13T N 4311 1 o Yo 1R USSR 32
LD, G 1 TSSOSO RRRPPP 263
TYPE Of SENA MESSAGES ... eeeieieiiiiie ettt et e et e e s aabe e e e e anne e e e e annneeeesnneee s 271
U
UCASES ...ttt ettt et et e st e e e e bt e ebe e eaa e e a b e e be et e e teeereeenre e beeateeeaeenreenreennns 263
UNITREV _P ittt ettt e ettt e e e n sttt e e e st e e e e nb e e e e nnbeeeeansteeeeeneeeeennnes 176
Upgrade from PrevioUS VEISIONS .......cc.uuiiiiiiieeiieiiiiieeee e e e s estiaaeeeae e e s e ssstaaeeeaaaessssnasaaaeeeaeeseasnssnaeess 35
USEI MISCEIIANEOUS ...ttt ettt e e e e e e e e e e e e e e e ae e e e e e e e e s nsnseeeeaeeeennnreneeees 94
\'}
Y22 SRS 263

R343 -313 - SERAD S.A.



MCS32 EX Documentation

A = Ta =1 o LT U] o B0 g 1< o LU TR 165
AV = TR 264
VTP 264
RV = I SO SU PSR 177
Y T PSSR 264
Y4 e PR SRSUOPPRR 177
VELHOME Pttt ettt e e e e e e e e e e e e e e e et b e e e e aae e e s aaateeeeeaeessnnreaaaeeeas 177
N E R SION . . e e et e e e et e e e et e et e e et e e e e e e e ea e e araaaas 265
A | TR 265
W
LA AN [N 266
R A A I A =1 N 265, 266
LA I S = 2 266
WATCHDOG ...ttt e et e e e et e e e et e e et e e e e e e e e ee e e e e eeeeennass 266
VHILE .o et e e e et e e e e e e e et e e e et e e et e e e e e e e e e e n e e e e e e araaas 267
AT T = L = SR 153
X
DO ] R 267
Z
b4 =1 S O SO PR SRS PPPPRPPPPPRt 177
A = S O S TSSO SRS PP PPPPPPPPPPRt 267

R343

-314 -

SERAD S.A.



