Application Note: QCI-ANO55 Quicksilver controls, Inc.

Date: 7 August 2008 www.QuickSilverControls.com

3-Axes Pick and Place

Associated files:

» Basic Pick and Place — C.qcp

* Basic Pick and Place — X.qcp

* Basic Pick and Place - Y.qcp

* Intermediate Pick and Place — Master.qcp
* Intermediate Pick and Place — Slave 1.qcp
* Intermediate Pick and Place — Slave 2.qcp
» XY Coord.txt

Required Software
QuickControl
Rev 4.6 or higher

Overview

This document describes a Pick and Place application. This particular application is a precision
system for filling a carton with golf balls. The system places golf balls at 18 predetermined
points in a carton and then moves a new carton in place when complete. The 3-axes
communicate with each other to move the hose to a predetermined point and remove a locking
pin to drop a golf ball then move the full carton to make room for an empty carton.

The application notes contains two
example:

e Basic: Uses I/O to communicate
between controllers.

* Intermediate: Uses CANopen® to
communicate between controllers.

The user should have an understanding of
the following topics:
* Homing Techniques (QCI-ANOO1)
* Register Files (QCI-AN048)
 CANopen® (CANopen User
Manual)-required for intermediate
example only.

This application note means to provide an
understanding of a basic 3-axes system
using QuickSilver controllers and motors.
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Application Note: QCI-ANO55 Quicksilver controls, Inc.

System Parameters
This example requires:
» 3 x Controllers, Motors and Associated Cables
» 1 x Conveyer Belt
* 1 x Actuator
* 1 x Ball Hopper
* Multiple Sensors, Balls and Cartons
* Optional HMI or PC controller

Basic Pick and Place Example
This example uses I/O to communicate between the controllers.

. . Linet
Basic Pick and Place - C.qcp Oper Label  Command
Fick and Place Baszic: Carton
PICk and Place Homlr_]_g ) T:REM The most basic Pick and Place
This program moves positive to find a sensor home prograr.
position. Z:REM Harning FHaoutine
b owe 939333 counts (5
acc=2000067 cpz/s
IMRY wel=3000 cps
Stop when "0 H#1 iz
Lo AFALSE
4:REM Run Movement Program
Load And Fun Proaran:
RLRF Program = "Pick and Place
Bazic"
Linet
Oper Label Command
Fick and Place Basic: Carton
Ple.and Pla(.:e Basic T:REM The mozt bazic Pick and Place
The first operation sets the controller to a ready program.
state and waits for the other controllers to finish giggg' EF”“‘?I':?HZE‘?“P
filling the carton with balls. : ==
9 4.REM ' ait for Other Axes to be Ready
. ! wéait O Bit State
Once ready, the filled carton moves down the Bl Ul "1/0 H5'" i LOW/FALSE
conveyer while an empty carton moves into place EB:REM Contraller iz Busy
for fi||ing. 7508 Set "0 #4"
2:REM bowve out of range
bdowe 999999 t
The process repeats for the next carton. aoem 2000057 opess @
MY wel=4000 cps
Stap when "[/0 H#1" iz
HIGH/TRLE
1:REM b owe next carton in place
b owe 939333 counts (&5
acc=20000.E7 cpz/s
11:MBW wel=4000 cps
Stop when "I/0 #1" iz
Lo AFALSE
12REM Restart Process for Mest Carton
13IMP Jump to "READY™

QuickSilver Contrals, Inc. Page 2 of 13



Application Note: QCI-ANO55 Quicksilver controls, Inc.

. . . Lineft
Basic Pick and Place — X.qcp and Basic Oper  -abel | Command
. Fick and Place Basic: X Axiz
Pick and Place — Y.qcp e
: The moszt bazic Pick and Place
. . programn.
Pick and Place Homlng 2REM Eeqin Harming B outine
This homing sequence uses the Hard Stop home 3REM Disable Kill Matar Conditions
sequence to determine the minimum and maximum travel. ;E’E‘ﬁ E'" "g'ﬂm'f”r_‘d't"ﬂ”s:
This requires some initialization steps: : E:‘;tm L’if;its'_m'ts
1) Disable Kill Motor Conditions — needed to keep SERL Moving Limit = 500 counts
controller from ending the program when hitting a Hard |~ Holding Limit = 200 counts
Delay to Holding = 120 mSec
Stop. o . #:REM Set Horning Torgue Lirnits
2) Set Error Limits — needed to let the motor register Torque Lirits:
i Clozed Loop Holding = 50 &
SENSE a Hard. S_top qwckly. aTaL Cloged Loop Moving = 50 %
3) Set Torque Limits — needed to prevent the motor from Open Loop Holding = 30 %
damaging the equipment. Open Loop Maving = 30 %
.REM bove Far Megative
. I . o . Move -999999 counts &
'I_'he first move c_ommand is in a negative direction. This aeos 55 O EE;‘,TSS
finds the upper limit then moves away a small amount T0:MRY vel=A000 cps
bef tti th tual iti Stop when "Moving Ermor' iz
away before setting the actual position. HIGH/TRLE
11:REM Clear Error
The next move is in a positive direction. This finds the 12.C15 Clear Internal Status
lower limit. This works the same as the far positive move. |1#REM Move off 'wal a smal amount
b ove 250 counts (2
. o 14MRAT ranmp _time=E|E|.E|E maec
The next operation sets the normal Torque Limits then total time=200.04 mSec
runs the movement program. 15:REM Set Negative Wall
16:2TP Zern Target and Pozition
) . . . . 17:REM b ove Far Pozitive
Both X-axis and Y-axis use the homing routine. Line 32 Maove 999399 counts @
loads either the X or Y Pick and Place program. acc=20696.05 cps/s
18: kAW wel=4000 cps
L . Stop when "Moving Eror iz
Refer to the Application Note “QCI-ANO01 Homing HIGH/TRLUE
Techniques” for further explanation. T13REM Clear Emor
20:.CIS Clear Internal Statuz
. ‘i 21:REM Move off Wall 2 small armount
After homing, the program load and runs “Pick and Place Move -250 counts @
Basic — X” and begins the movement sequence. 2Z2MRT ramp lime=99. 96 mSec
total time=200.04 mSec
23REM Set Positive Wall
) bd & Limit[23] = Actual
2oLl Position[1]
20:REM ko to Home
ko to 0 counts (2
26 kA acc=20000.67 cpa's
wel=8000 cps
27 RER Set Mormal Torgue Limitz
Torque Limits:
Clozed Loop Holding =75 &
28:TOL Clozed Loop Moving =100 %
Open Loop Holding = 30 %
Open Loop Moving = 30 %
29:RER Fun Movement Program
Load And Run Program:
A0:LRP Program = "Pick and Place
Bazic - ¥ Az
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Application Note: QCI-AN055

Quicksilver controls, Inc.

Basic Pick and Place — X.qcp

Pick and Place Basic — X Axis

This program uses a For-Next loop to control the
amount of balls per carton based on the Register File
Array, XY Coord.

The next command clears I/O #4 to signal a Ready
Status to the other axes. Then this axis waits for the
other axes to be ready.

The next command loads data from the Register File
Array, “XY Coord.txt”. The file contains the drop
locations.

The axis sets 1/0 #4 to signal a Busy Status to the other
axes. Then this axis begins a move command to the
location loaded from XY Coord.

The axis waits for the Y-axis to be finished moving
before beginning the ball drop procedure. This
procedure triggers an actuator to retract a stop pin and
replace the pin 200 milliseconds later.

After the ball drop, the loop repeats. This will continue
until the end of the XY Coord file. At the end of the file,
the axis moves back to the home position and then
clears 1/0O #7. This tells the C axis to load the next
carton.

The program then jumps back to the beginning to fill the
next carton.
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Linet
Cper

1:REM

ZREM
2FOR

4:REM
&COB

E:REM
FWBS
8BS

3REM

10:RLM

11:REM
12508
13:REM

T14:RAT

15:REM
1E%BS

17:REM
18:50B
13:REM
20:DL
21:REM
22COR
Z2REM
24:MT
25:REM

2B:MAT

27:REM
28:COB
23REM
0oLy
31:REM
32508
3ZREM
4P

Label

READY

Command

Fick and Place Basic: # Axiz

The mozt bazic Pick and Place
pragran.

Flacement Loop

FOR “Accumulator[10]" = each
ro i
Reqister File Amay '#7" Coord"

Controller iz Ready
Clear "1/0 #4"

' ait for Other Axes to be
Ready

Wait On Bit State
kil 140 85" s L0 AFALSE

Wait On Bit State
nkil 140 #E" s L0 AFALSE

Load the current Ball and
Pozition

Reqister Load Multiple:

Load 1 row of

Reaqister File Amray w4y Coard"
gtarting with "B all[30]"

fram MY address in
Azcumulator[10]

Controller iz Busy
Set "1A0 #4"
kowe to Placement Pozition

kovwe to location stored in

"% Coordinate[31]" Fegister (=
rarmp time=99.96 mSec

total time=200.04 mSec

Wit For v Az to be Ready

Wait On Bit State
nkil 140 85" is L0 AFALSE

Retract Ball Stop Pin
Set "I/0 #1071

Wit for Ball to Pazs
Delay for 200 mSec
Inzert Ball Stop Pin
Clear "1/0 #1071
Continue Loop

MHext [FOR line 3]
kowve to Home Pozition

Maowe to 0 counts 2
ramp time=933.96 m5ec
total tirne=5000.04 mSec

Load new Carton

Clear "I1/0 #7"

W' ait For zignal ko register
Delay for 200 mSec
Rezet output

Set "0 #

Continue with Mew Carton
Jump to "READY!
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Quicksilver controls, Inc.

Basic Pick and Place — Y.qcp

Pick and Place Basic — Y Axis

This program uses a For-Next loop to control the
amount of balls per carton based on the Register File
Array, XY Coord.

The next command clears I/O #4 to signal a Ready
Status to the other axes. Then this axis waits for the
other axes to be ready.

The next command loads data from the Register File
Array, “XY Coord.txt”. The file contains the drop
locations.

The axis sets 1/0 #4 to signal a Busy Status to the
other axes. Then this axis begins a move command
to the location loaded from XY Coord.

After the ball drop, the loop repeats. This will
continue until the end of the XY Coord file.

The program then jumps back to the beginning to fill
the next carton.
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Linett
Oper

1:REM

ZREM
2FOR

4:REM
&COB

E:REM
FWBS
8:w/B5

3:REM

10:RLK

11:REM
1250B
13:REM

14:RAT

15:REM
TE:N=T
17:REM

18:MAT

13:REM
20:MP

Label

READY

Command

Pick and Place Baszic: v Axiz

The moszt bazic Pick and Place
pragrar.

Flacement Loop

FOR "Accumulator10]" = each
T i

R eqizter File &rrap "' Coord"
Controller iz Ready

Clear /0 #4"

“weait for Other Contraoller to be
Ready

whalt On Bit State

il 140 #5" s LOWwW AFALSE
wiait On Bit State

il A0 #E" e LW AFALSE
Load the current B all and
Pozition

Reqgizter Load Multiple:

Load 1 row of

R eqizter File &rrap "' Coord"
shartivg with B all[30]"

from MY addresz in
Accumulator10]

Controller iz Busy

Set "0 #H4"

b ove to Placement Pogition

b ove to location ztored in

" Coardinate[32]" Reqister (&
ramp time=99.96 mSec

total bre=200.04 mSec
Continue Loop

Mext [FOR line 3]

bl ove to Home Position

b ove to O counts (2
ramp time=999.98 m5ec
total trne=5000.04 mSec
Continue with Mew Carton

Jurnp o "READY
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Intermediate Pick and Place

This example uses CANopen® to communicate
between controllers.

Intermediate Pick and Place -
Master.qcp

Initialization
This program will initialize the Master controller for
control of the whole system.

The first command establishes a Kill Motor Recovery
routine, Error. The Kill Motor triggers with an
emergency stop switch, a Temperature/Driver
Enable Fault, a Moving Error or Holding Error.

The next set of commands sets up the CANopen
Protocol, which allows the controller to transmit and
receive registers from the Slave controllers. The
Master transmits All Status[39], Slave 1 Position[46]
and Slave 2 Position[47] while receiving the Slave 1
Status[42] and Slave 2 Status[43]. All of the register
numbers in the Master program are local.

After initializing CANopen and Kill Motor Conditions,
the Master waits for the Slaves to transmit a Ready
Status before loading the Carton program.
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Linet

Oper Label

1:REM

ZREM
kMR
4:REM

BkMC

E:REM
:CBD
8:CHL

FCTRL

24:CRML

34:CRML

44:REM Wl T

45:.ME

46:.ME
47 REM
43:LRF RLM

Command

Pizk and Place [ntermediate;
b azter
|ntermediate Lewvel Program

[0 #1 = Emergency Stop
[0 #2 = Clear for Festart

[0 #1071 = Pin Activation

[0 #102 = Ball Drop Check,
[0 #103 = Carton Placement
Paint

Set up Motor Recoveny routine

k.ill otor Fecoven:
Pragram = "Emar*

Set Kill Matar Canditions

F.ill b otor Conditions:

[F1A0 BT Lo

or Temp/Diriver Enable Fault
ar koving Error TRUE

ar Halding Errar TRUE

CaM Protocol
CaM Baud Rate =1 MbfSec
CaM MT State = Operational

CTRL:CAM Tranzmit Reagister,
Lacal

Tu Charnnel: #1

Lower 16 Bits of

Local Register: All Status[39]
Lower 16 Bitz of

Local Register: Slave 1
Pozition[45]

Lower 16 Bitz of

Local Register: Slave 2
Pozition[47]

CRML:CAM Register Map, Local
Remate Uit 1ID: 17

Remate Tw Channel #1

Local Rx Channel: #2

Local Register: Slave 1
Statuz[42]

CRML:CAM Register Map, Local
Remate Uit 1ID: 18

Femate Tw Channel #1

Local Re Channel: #3

Local Register: Slave 2
Statuz[43]

Wait for other contrallers to be
Ready

Jump ko 0"
When "Slave 1 Statuz[42]" 1=1

Jurnp te M0
When "Slave 2 Status[43]" 1=1

Beqin M ovement Program

Load &nd Fun Progran;
Program = "Carton"
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Intermediate Pick and Place - et bl Commend
MaSter qCp Fick and Place Intermediate:
b azter
|ntermediate Lewvel Program
Carton /D #1=E 5
This program loads data from the file “XY Coord” into  1:REM 0ty 2 pegeney Sop
the registers Ball[45], Slave 1 Position[46] and Slave :ﬁg El 312 =E‘in".-'i‘-[.j|:tivaéiﬁn )
e faad =EBall Drop Chec
2 Position[47] for transmission to the Slaves. Once /0 105 = Carton Placement
all 18 balls have been loaded, this program executes Poirt
a move, which runs the conveyer belt to remove a 2REM READY  Controler is Ready
full carton and load an empty carton. p— FOR “Accumulator[10]" = each
B o In
Register File Aray "= Coord"'
The first command establishes a loop, which will run ﬁegcilsger Lnacfl Multiple:
H H H a3 o o
until the end of the Register File Array, XY Coord. LM Register File Anap "¢ Coard”
: zharting with "B all[45]"
fram MY address in
The program checks the Status of the Slaves to decumulator(10]

confirm their movements are complete before Slave Status41] = Slave 1
retracting the holding pin, dropping a golf ball and Status[42] * Slave 2 Status(43]

i i i ] Wiite 1 ta
then replacing the holding pin. EwWRP "Master Status[40]" Fegister

All Status[39] = Master

5:CLA CHECK

After running through all of the data in XY Coord, the 7ioLx Status[40] * Slave Status(41]
controller moves the next carton in place then & REM Eﬂ: Lﬂa'd*j" Other Lontrollers to
restarts the sequence. SINE Jump to "CHECK”
. Wihen "All Statug[39]" 1= 1
10:REM Controller iz Busy
Winite 0 to
TwhRP "t azter Status[40]" Register
12:REM Retract Ball Stop Pin
13COB Clear "1/0 #1071
14:REM Wiait for Ball to Pazs
Winite 200.04 mSec to
TawRP "Dielay Counter[3]" Reaister
Jump On Input to "DROFPPED"
16101 DELAY Whien A0 #102" iz
LW FALSE
17 wDL Wéait Dielay
18.JMP Jurnp to "DELAY"
13.REM [nzert Ball Stop Fin

20:508 DROFPFED Set "0 10"

i Contirue Loop Until Cartor iz
21:REM Filed

22T Mest [FOR line 3]
23:REM Load Mew Carton

M ove 333333 counts &
acc=20000.67 cpads

24: BN vel=4000 cps
Stop when V10 #103" i=
HIGH/TRUE
Mowve 399999 counts (&2
acc=20000.67 cpads

20 MBY wel=4000 cpz
Stop when "1/0 #103" iz
LW FALSE

26:REM Restart Process for Mest Carton

27MP Jurnp to "READY"
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Intermediate Pick and Place - Master.qcp

Error
This program recovers the controller and motor
from a Kill Motor event.

The first command sets the Status to an Error state
and then waits for 500 milliseconds before
beginning recovery.

The Target to Position command sets the current

actual position as the current target position. The

motor then Clears Internal Status which clears the
Kill Motor error.

The Kill Motor Conditions reset and the Motor
Driver re-enables before waiting for an All Clear
command from the user.

The last command returns operation at the
movement program.
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Linett
Oper

1:REM

2WRP

IREM
4:0L

5:REM
ETTP
#:REM

8:CIS
3:REM

10:kMC

11:REM
12EMD
12REM

14:wWES
15:REM
16:LRP

Label

Command

Pick and Place Advanced:
bd azter

Advanced Level Pragram
Error Mode

Statuz[27] Reagizter Codes

1 =Ready

1 =Busy

2 = Kill Motor Errar

Wirite 2 to

"t azter Status[40]" Register
[Give the motor time to stop
Delay for 500 mSec

Target to Pozition will effectively
zero the paozsition errar

Target ko Position

Rezet Internal Status ‘word to
clear any latched bitz

Clear Intermal Status

Fezet the Eill Motor Conditions
Foill b otor Conditions:

[EA0 H1" L0

or Temp/Diriver Enable Fault
ar Moving Error TRUE

or Holding Errar TRUE

Enable Motar Driver again, Give
power bo the rotor

Enable Matar Diriver

Waits for the Ulzer ta Clear the
Syztem for a Restart

Wiait On Bit State
kil 140 2" s L0 AFALSE

Restart Controller

Load And Fun Progran,
Frogram = "'Carton"
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Intermediate Pick and Place - Master.qcp

Error
This program recovers the controller and motor Linaht
- Label Command
from a Kill Motor event. Oper
Pick and Place Intermediate:
. b ast
The first command sets the Status to an Error state =
and then waits for 500 milliseconds before Intermediate Level Program
beginning recovery. 1:REM Etror Mods
Statuz[40] Register Codes
The Target to Position command sets the current ?fg‘ﬁsydy
actual position as the current target position. The 2 = Kill Motor Error
motor then Clears Internal Status which clears the 2A/RP Write 2 to
Kill Motor error. : "tazter Statuz[40]" Register
JREM [Five the motor time o stop
. . 4:0LY Drelay for 500 mSec
The Kill Motor Conditions reset and the Motor Targit ta Position will effectively
Driver re-enables before waiting for an All Clear ERIER 2er0 the position sfror
command from the user. ETTP Target to Position
+FEM Reszet Internal Statuz Wiond to
. - | latched bit
The last command returns operation at the 8:ClS Elear R
g ear Internal Status
movement program. SREM Fieset the Kill Matar Canditions
Fill Matar Conditions:
IF A0 #1" LOW
10:kMC or TempdDiriver Enable Fault

ar Maving Errar TRUE
or Halding Errar TRUE

i Enable Maotar Diriver again. Give
T1:REM power bo the rotor
12EMD Enable Matar Diriver

i w'aitz for the User to Clear the
T3REM Sysgtem for a Restart

| Wait On Bit State
Uk Uintil 1/ #2" s LOW AFALSE
15:REM Restart Controller
1ELRF Load And Fun Progran,

Frogram = "'Carton"
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Intermediate Pick and Place — Slave 1.gcp and
Intermediate Pick and Place — Slave 2.qcp

Initialization
This program will initialize the Slave controllers. Linet
Oper Label Command
The first command establishes a Kill Motor Recovery ok anl Place Intermediate:
routine, Error. L REM
: Intermediate User Lewvel
I/0#1 =E St
The next set of commands sets up the CANopen® /D H2 = Cloar for Foasta
Protocol, which allows the controller to transmit and ZREM Set up Mator Recovery routine
receive registers from the Master controller. The 2KMR Kil Motor Recovery:
Slave controllers receive register All Status[25], X — Eiﬁ'gm: E|”§rt
Position[26] and Y Position[27] from the Master : on 2=l
) . 5:CED Cak Baud Rate =1 Mb/Sec
controller while transmitting Status[28]. ECNL CAN MMT State = Operational
T:REM Set up Receiver

After initializing CANopen, the Slave begins the CRML-CAN Register Map, Local

Homing routine. Remate Unit 10 16
Rermate Tw Channel: #1
There is no difference between Slave 1 and Slave 2. rocal i Ehannel. 41
B:CRRL S
Local Register: All Status[25]
Lawwer 16 Bitz of
Local Register: = Pozition[26]
Lawwer 16 Bits of
Local Register: v Pozition[27]

18:REM Set up Tranzmitter

CTRL:CAM Transmit Register,

_ Local
13.CTRL T Channel #1

Local Register: Statuz[28]
J4:REM Fun Homing Program

; Load &nd Run Progran;
S5 LRP Program = "Homing"'
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Intermediate Pick and Place — Slave
1.qcp and

Intermediate Pick and Place — Slave
2.qcp

Homing
This program will home the Slave controllers to the
minimum and maximum points.

This homing sequence uses the Hard Stop sequence to
locate to the minimum and maximum travel. This
requires some initialization steps:

1) Disable Kill Motor Conditions — needed to keep
controller from ending the program when hitting a Hard
Stop.

2) Set Error Limits — needed to let the motor register
sense a Hard Stop quickly.

3) Set Torque Limits — needed to prevent the motor from
damaging the equipment.

The first move command is in a negative direction. This
finds the upper limit then moves away a small amount
away before setting the actual position.

The next move is in a positive direction. This finds the
lower limit. This works the same as the far positive
move.

The next operation sets the normal Torque Limits then
runs the movement program.

Both Slave axes use the homing routine. Line 33 loads
either the Slave 1 or 2 Movement program.

Refer to the QCI-ANO01_HomingTechniques application
note for further explanation.

There is no difference between Slave 1 and Slave 2.

QuickSilver Contrals, Inc. Page 11 of 13

Linef
Oper
1:REM
ZREM

ZKMC
4:REM

S:ERL

B:REM

STaL

B:REM

AMBY

10:REM
11:CIS
12:REM

TEMRT

14REM
15:2TR
16:REM

17:.CL=
18:REM

1EMBN

20:REM
21:CI5
Z2REM

ZEMAT

24:REM
L
2E:REM

27550

Z2B:REM
2AMAN

30:REM

3 THL

32REM
JZLRP

Label

Command

Homing Routing

Set Kill WMotor Conditionz
Fll M otor Conditions:
IF"1A0 #1 LOnws

Set Error Limits

Error Limitz:

b oving Limit = 500 counts
Holding Limit = 200 counts
Delay to Holding = 120 mSec
Set Homing Torque Limits
Torque Limits:

Clozed Loop Holding = 50
Clozed Loop Moving = B0
Open Loop Holding = 30 %
Open Loop Moving = 30 %
Maove Far Megative

Move -9593599 counts (&
acc=20696.06 cpads
wel=4000 cps

Stop when "Moving Eror' iz
HIGH/TRUE

Clear Error

Clear Internal Status

Mo off Wall a gmall armount
Move 2B0 countg @

ramp time=99.96 mSec

total time=200.04 mSec

Set Megative wall

Zero Target and Pogition

Set Megative \Wall

Minirurm Pozsition[29] = Actual
Position[1]

Miove Far Pozitive

hove 339939 counts (2
acc=20696.06 cpe/s
wel=4000 cps

Stop when "Moving Emror' iz
HIGH/TRUE

Clear Error

Clear Interal Status

bove off Wall a zmall amount
Move -250 counts (&5

ramp time=39.96 mSec

total tine=200.04 mSec

Set Pozitive 'wall

b &wirnurm Pozition[30] = Actual
Fozition[1]

Set the Soft Stop Limits

Soft Stop Limits:

"Minimum Position[29]" Register
fior b imirnrn

"'t amirnum Pogition[20]" R egizter
for b4 asirumm

hove to Home

Move to 0 counts &
acc=20000.67 cpads
wel=3000 cps

Set Marmal Torgue Limits
Tarque Limits:

Clazed Loop Halding = 75 &
Clazed Loop Maving = 100 %
Open Loop Holding = 30 %
Open Loop Moving = 30 %
Fun Movement Program

Load And Run Program;
Frogram = "M ovement'

E4
4
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Intermediate Pick and Place — Slave 1.gcp and
Intermediate Pick and Place — Slave 2.qcp

Movement _
This program will process the movement e Label
sequence. 1-REM
ZREM
The first command sets the Kill Motor Conditions to
the 1/0 #1, an emergency stop control, KM

Temperature/Driver Enable Fault, Moving Error, or
Holding Error.

4:REM READY
The next command begins the movement loop and  5WwHRP
sets the ready status. It then waits for the Master

controller to transmit the ready status. BREM
7:UNE

Once this ready status is received, the controller S REM

decides if the target position is out of range of -

motion. The target must be between the minimum
and maximum points found in the homing 10:REM
sequence or the controller goes into an error state.

11:CLx
After checking, the motor moves the point 12:0L%
transmitted from the Master controller and then the
loop restarts. 13JLE
; . . 14.GE
The difference between Slave 1 and Slave 2 in this .
program is between Lines 11 and 16. X T15:REM
Position[26] is switched with Y Position[27]. (G RAT
17:REM
18:IMP
13REM | RAx0
20:REM MIND
Z1.LRP

Command

Placement Loop

Set the Kill Motor Conditions
Fill b otor Conditions:

[F"1A0 81" L

ar TempdDriver Enable Fault
or Moving Ermor TRUE

or Holding Ermor TRUE
Controller iz Ready

Wirite 1 to

"Statuz[28]" Reagizter

Wit for Other Controllers to Be
Feady

Jump to M0

Wihen Al Status[25]" 1= 1
Controller iz Busy

Wirite 0 to

"Statuz[28]" Reagizter

Check. Maxirmurn and Minimum
for Out of Fange T arget
Check, bMax[31] = M asimum
Pozition[30] - # Position[26]
Check Min[32] = Minimun
Position[239] - # Position[26]
Jurnp to kA0

YWhen "Check Max[31]" <=1
Jump o UMIMOY

Wihen "Check Min[32]" =0
biove to Placement Pogition
bove to location stored in

" Pogition[26]"" R egizter (@
ramp time=93.98 mSec

total time=200.04 mSec
Restart Loop

Jurnp to "READSY"

Target iz mare than M aximunn
Target iz lezz than Minimun
Load And Run Progran:
Program = "Emrar*
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Application Note: QCI-ANO55 Quicksilver controls, Inc.

Intermediate Pick and Place — Slave 1.gcp and
Intermediate Pick and Place — Slave 2.qcp

Error -
This program recovers the controller and motor from E‘;gf Label | Command
a Kill Motor event. Eror Mode
The first command sets the Status to an Error state ol ester Codes
and then waits for 500 milliseconds before beginning 1=Busy
recovery. . 2 = Kill katar Error
y T:REM Check Max{31] Error
. Negative.Number = [k af
The Target to Position command sets the current EEHQEH!QEE] :
' ' 2C L] rrar
actual position as the current target position. The Puasitive Number = Dut of Range
motor then Clears Internal Status which clears the Lo
Kill Motor error. _ "wiite 2 to
2MW/hRP "Statuz[28]" Reaizter
. . . FREM Give the motor time o ztop
The Kill Motor COI‘]dItI.O.nS reset and the Motor Driver 4Dy Delay for 500 mGec
re-enables before waiting for an All Clear command —_— Target to Pasiion will effectively
from the user. ) zero the pozsition ermor
E:TTP Target to Pozition
; ; ) Rezet Internal Status “word to
The last command returns operation at the homing 7:REM clear any latched bits
program. 3:CIS Clear Internal Status
9:REM Feset the kil Motor Conditions
There is no difference between Slave 1 and Slave 2. Kill b otar Conditions:
IF 140 #1" LOWw
10:KMC or Temp/Diriver Enable Fault
ar boving Error TRLUE
or Holding Error TRUE
) Enable Maotar Diriver again, Give
T1:REM patser ba the rakar
12:ERMD Enable Mator Diriver
i wiaits for the Uszer to Clear the
T3REM Syztem for a Restart
| whait On Bit State
14MB3 Until "1/ #2" is LOW/FALSE
15:REM Festart Contraller
: Load And Run Program:
16:.LRFP Program = "Haoming''

CANopen® and CiA® are registered community trade marks of CAN in Automation e.V.
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