Application Note: QCI-AN055
Date: 7 August 2008

Quicksilver controls, Inc.

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:

The user should have an understanding of
the following topics:

This application note means to provide an
understanding of a basic 3-axes system
using QuickSilver controllers and motors.
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Basic: Uses I/O to communicate
between controllers.

Intermediate: Uses CANopen to
communicate between controllers.

Homing Techniques (QCI-AN001)
Register Files (QCI-AN048)
CANopen (CANopen User Manual)-
required for intermediate example
only.

e

® QuickControl® and QCI® are Registered Trademarks of QuickSilver Controls, Inc.
SilverLode™, SilverNugget™, SilverDust™, PVIA™, QuickSilver Controls™, and AntiHunt™ are trademarks of
QuickSilver Controls, Inc..



Application Note: QCI-AN055 Quicksilver controls, Inc.

System Parameters
This example requires:
e 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/0 to communicate between the controllers.

. . Linet
Basic Pick and Place - C.qcp Oper Label | Command
Fick and Place Basic: Carton
PICK and Place Hom_l_ng . T:REM The most basic Pick and Place
This program moves positive to find a sensor home program.
position. Z:REM Harning Foutine
b owe 939333 counts (5
acc=2000067 cpz/s
IMRY wel=3000 cps
Stop when "I/0 #1" iz
Lo/ FALSE
4:REM Run Moverment Pragram
Load And Run Proagran
2:LRF Program = "Pick and Place
B azic"
EIEEF Label Cormrmand
Fick and Place Basic: Carton
Pick and Place Basic T:REM The mozt bazic Pick and Place
The first operation sets the controller to a ready prograrm.
state and waits for the other controllers to finish EEE’; Elc'”“'?l'l';fj'iifady
T . i ear
fl"lng the carton with balls. 4:REM W ait for Other Axes to be Feady
. ' W'ait Or Bit State
Once ready, the filled carton moves down the 2WBS Until /0 #5" is LOW/FALSE
conveyer while an empty carton moves into place B:REM Cantraller is Busy
for ﬁ||ing_ 7508 Set "I/0 #4"
2:FREM bove out of range
bd o 339339 t
The process repeats for the next carton. a0e_ 00007 opess @
IR wel=4000 cps
Stop when "1/0 #1" 1z
HIGH/TRIIE
10:REM b owe nest carton in place
b owe 939333 counts (5
acc=2000067 cpz/s
11:kBY wel=4000 cps
Stop when "[/0 H#1" iz
Lo/ FALSE
12:REM Festart Process for Mest Carton
121MP Jump to "READY
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. . . Linett
Basic Pick and Place — X.qcp and Basic  |ops 'ebel | Command
A Pick and Place Bazic: # Axiz
Pick and Place - Y.qcp -
: The most bagic Pick and Place
. . pragrar.
Pick and Place Homing ZREM Beain Haming Fiautine
This homing sequence uses the Hard Stop home 3:REM Disable Kill Motor 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’i'i:its'_m'ts
1) Disable Kill Motor Conditions — needed to keep SERL Muving Lirmit = 500 courts
controller from ending the program when hitting a Hard |~ Holding Limit = 200 counts
S Delay to Holding = 120 mSec
top. L ) F:REM Set Homing Torque Limiks
2) Set Error Limits — needed to let the motor register Torgue Limits:
i Clozed Loop Holding = 50 &
Sense a Hard. Stop quickly. 2ToL Closed Loop Maoving = 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
. .. . . . . b ove 993939 counts (2
The first move command is in a negative direction. This acc=20696.06 cps/s
finds the upper limit then moves away a small amount T0:MRY wel=AODD cps
bef thi th tual iti Stop when "Moving Ermor' iz
away perore setiing tne actual position. HIGH/TRUE
11:REM Clear Errar
The next move is in a positive direction. This finds the 12015 Clear Internal Status
lower limit. This works the same as the far positive move. |1#REM Mevve off /all a small amount
bove 250 counts (2
14MRAT ramp time=39.96 mSec
The next operation sets the normal Torque Limits then total time=200.04 mSec
runs the movement program. 15:REM Set Negative Wal
16:2TP Zern Target and Pozition
. . i . . 17:REM Move Far Positive
Both X-axis and Y-axis use the homing routine. Line 32 Move 999999 counts @
loads either the X or Y Pick and Place program. - acizz%%%ﬂﬁ.ﬂﬁ opsi's
i vel= cps
) ) ] Stop when "Moving Ermor' iz
Refer to the Application Note “QCI-AN001 Homing HIGH/TRUE
Techniques” for further explanation. 13REM Clear Errar
20:C15 Clear Internal Statuz
. ‘I 21:REM bove off Wall a zmall amount
After hom’l,ng, the program load and runs "Pick and Place Move -250 counts @
Basic — X” and begins the movement sequence. 22MRAT ramp lime=99. 96 mSec
toktal time=200.04 mSec
23:REM Set Pozitive Wall
) bd & Limit[23] = Actual
Lulls Position[1]
25:RER b ove to Home
b ove to 0 counts (2
26 kA acc=20000.67 cpa's
wel=8000 cps
27:REM 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:REM Fun Movement Program
Load And Run Program:
A0:LRP Program = "Pick and Place
Bazic - = Az
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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 1/0O #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 I/O #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 I/O #7. This tells the C axis to load the next
carton.

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

QuickSilver Controls, Inc. Page 4 of 13

Linet
Oper

1:REM

ZREM
2:FOR

4:REM
5:.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
20:0L
21:REM
22COR
Z2REM
24:M=T
25:REM

2E:MAT

2 REM
28:COB
23REM
a0:DLY
31:REM
32508
33REM
4P

Label

READY

Command

Pick and Place Basic: = Axiz

The most basic Pick and Place
praaran,

Placement Loop

FOR “Accurmulatar[10]" = 2ach
row in
Regizter File Aray "% Coord"

Contraller iz Ready
Clear "1/0 #4"

Wit far Other Axes to be
Ready

Wit On Bit State
kil 140 #5" e LOW AFALSE

Wwait On Bit State
il 140 #E" s LOW AFALSE

Load the current Ball and
Pozition

Reqizter Load Multiple:

Load 1 row of

Reaqister File Aray w4y Coard”
gtarting with "Ball[30]"

fram MY address in
Accumulator[10]

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

b ove o location zstored in

"% Coordinate[31]" Register (=
ramp time=99.96 mSec

tokal time=200.04 mSec

Wit for v Awiz to be Ready

Wit On Bit State
il 140 85" is LOW AFALSE

Retract Ball Stop Pin
Set "I/0 #1071

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

Mext [FOR line 3]
bdove to Home Pozition

bove to 0 counts (2
ramp time=4939.98 m5ec
tokal time=5000.04 mSec

Load new Carton

Clear "I/0 #7"

W ait for zignal to register
Drelay for 200 mSec
Rezet output

Set "0 #7

Continwe with Mew Carton
Jurnp b UREADY™
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Basic Pick and Place - Y.qcp

Pick and Place Basic — Y Axis Linet Label
This program uses a For-Next loop to control the Oper
amount of balls per carton based on the Register File

Carmmand

Pick and Place Basic: v Axiz

rra oord. : & mozt bazic Fick and Place
Array, XY Coord 1:REM The most basic Pick and PI
progran.
. 2REM Flacement Loop
The next command clears 1/0 #4_to S|gnal a Ready FOR “Accumulator 10]" = sach
Status to the other axes. Then this axis waits for the | z:FoR READY  rowin
other axes to be ready. R eqgister F.I|E Array "= Coord
4:REM Controller iz Ready
. . 5:COB Clear /0 #4"
The next command loads data from the Register File WE‘.TF Other Controller o b
« " . . EHEM alt rar e _antraler o be
Array, “XY Coord.txt”. The file contains the drop Fieady
locations. PABS Wait On Bit State
: Until "1/0 #5" iz LOW /FALSE
. 10 # . S SWES wiait On Bit State
The axis sets | 4 to S_lgnal a Busy Status to the - Unbil "1AD BE" i LOW A FALSE
other axes. Then this axis begins a move command — Load the current Ball and
to the location loaded from XY Coord. ' Position
R egister Load Multiple:
. . Load 1 row of
After the ball drop, the loop repeats. This will 1BALM Register File Array " Coord"

continue until the end of the XY Coord file. starting with "B all[ 3"
fram MY address in

Accumulator10]

The program then jumps back to the beginning to fill  |[11:REM Controller is Busy
the next carton. 12:50E Set "1A0 H4"
13:REM M ove ta Placement Poszition

b ave ta location stored in
"y Coordinate[32]" Reqister (&

T4RAT ramp time=99.96 mSec
total bre=200.04 mSec
15:REM Continue Loop
16:M=T MNest [FOR line 3)
17:REM b ave o Home Position
b ove to O counts (2
13:MAT ramp time=999.98 m5ec
total trne=5000.04 mSec
13:REM Continue with Mew Carton
20k P Jump to "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
2KMA
4:REM

BkMC

E:REM
:CBD
8:CHL

FCTRL

24:CRML

34:.CRML

44:REM W T

45:.ME

46:.HE
47:REM
42:LRP RLUMN

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

F.ill Motor R ecoveny:
Program = "Emrar*

Set Kill Maotor Conditions

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 MET State = Operational

CTRL:CAM Transmit Register,
Local

T« Channel: #1

Lower 16 Bitz of

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

Local Register: Slave 1
Position[46]

Lower 16 Bits of

Local Register: Slave 2
Position[47]

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

Femate Tw Channel #1

Local Fx Channel; #2

Local Reqgister: Slave 1
Statuz[42]

CRML:.CAM Register Map, Local
Remate Unit ID: 18

Femate Tw Channel #1

Local Ry Channel: #3

Local Register: Slave 2
Statuz[43]

Wiait for other contrallers to be
Ready

Jurnp ta M0
Wihen "Slave 1 Statuz[42]" 1=1

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

Begin Movement Program

Load And Run Program:
Program = ""Cartan"
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Intermediate Pick and Place - et Label | Command
MaSte r.qcp Fick and Place Intermediate:
b azter
|ntermediate Lewvel Program
Carton /0 #1=E St
This program loads data from the file “XY Coord” into  1:REM U0 H2 = Cloar o Frestar
the registers Ball[45], Slave 1 Position[46] and Slave :::8 E] 312 =E‘in".-'-‘-[.j|:tivaéiﬁn )
e fao) =EBall Drop Chec
2 Position[47] for transmission tq the Slaves. Once 170 #1079 = Cattor Placement
all 18 balls have been loaded, this program executes Poirt
a move, which runs the conveyer belt to remove a 2REM READY  Controller is Ready
full carton and load an empty carton. — FOR Accumulator(10]" = each
Reaizter File Amray "5y Coord”
The first command establishes a loop, which will run ﬁegcilsger Lnacfl b uitiple:
. . . a3 Ll u]
until the end of the Register File Array, XY Coord. Register Fil Array "% Coord”

4RLM starting with "Bal[45]"

frarm MY address in

The program checks the Status of the Slaves to decumulator(10]

confirm their movements are complete before Slave Statuz(41] = Slave 1
retracting the holding pin, dropping a golf ball and Status[42] * Slave 2 Status{43]

i ; ; ! Werike 1 to
then replacing the holding pin. EwWRP "Master S tatus40]" Fregister

All Statuz[39] = Master

5:CLA CHECK

After running through all of the data in XY Coord, the 7oL Status[40] * Slave Status(41]
controller moves the next carton in place then 3 REM E‘;ﬂgéﬂa:f"':”hﬂ Controllers to
restarts the sequence. SINE Jump o fEHEEK..
. Wihen “All Status[39]" 1=1
10:REM Controller iz Busy
Wiite 0 to
TwhRP "t azter Status[40]" Register
12:REM Retract Ball Stop Fin
12:COB Clear "I/0 #101"
14:REM Wiait for Ball to Pass
Winite 200.04 mSec to
TawRP "Drelay Counter[2]" Register
Jump On Input to "DROFPPED"
16:401 DELAY wihen VA0 H102" iz
L0 /FALSE
17w DL Wfait Delay
18:.JMP Jump to "DELAY"
13:REM Irzert Ball Stop Fin

20:508 DROFPFED Set "0 10"

) Continue Loop ntil Cartan iz
e Filled

2EMRT Mesxt [FOR line 3]
23:REM Load Mew Carton

b ove 999339 counts (@
acc=20000.67 cpsds
24: BN vel=4000 cps
Stop when VA0 #1023 iz
HIGH/TRUE
b ove 999339 counts (@
acc=20000.67 cpads
25BN vel=4000 cps
Stop when VA0 #1036z
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.

QuickSilver Controls, Inc. Page 8 of 13

Linett
Oper

1:REM

2WRP

IREM
4:0LY

5:REM
ETTF
#:REM

8:CIS
3:REM

10:kMC

11:REM
12:EMD
13:REM

14:w/B5
15:REM
1E:LRP

Label

Command

Pick and Place Advanced:
bd azter

Advanced Level Program
Error Mode

Statuz[27] Reagister Codes

1 =Ready

1 =Busy

2 = Kill Motor Errar

Wirite 2 to

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

Target to Pozition will effectively
zero the pozition error

Target to Position

Rezet Internal Status ‘word to
clear any latched bitz

Clear Intermal Status

Rezet the Fill Motor Conditions
F.ill b otor Conditions:

[EVA00 H1" L0

ar TempdDiriver Enable Fault
ar Moving Error TRUE

or Holding Errar TRUE

Enable Motar Diriver again. Give
poter bo the rokar

Enable Motar Diriver

W' aite for the User to Clear the
Systern for a Restart

W'ait Or Bit State

el "1A0 #2" iz LOWw AFALSE
Restart Contraller

Load And Run Progran;
Program = "'Carton'
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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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Linet
Oper

1:REM

2WRP

FIREM
4:0LY

S:REM
ETTF
7#:REM

a:CIS
3:REM

10:EME

11:REM
12EMD
12REM

14:wWES
15:REM
16:LRP

Label

Command

Fick and Place Intermediate;
b azter

|ntermediate Level Program

Error Mode

Statuz[40] Register Codes

[ =FReady

1 =Busy

2 =FKill Motor Errar

Wirte 2 to

"tazter Statuz[40]" Register
[Five the motor time o stop
Drelay for BO0 mSec

Target to Posgition will effectively
zero the position error

Target to Position

Rezet Internal Statuz ‘word to
clear any latched bits

Clear Intermal Status

Rezet the il Motor Conditionz
Foill M otor Conditions:

[EV1A0 H#1" L0

or TempdDiriver Enable Fault
ar Maving Errar TRUE

or Holding Ermor TRUE

Enable Motor Driver again. Give
power bo the rotor

Enable Motar Diriver

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

W'ait O Bit State

ekl "1A0 2" iz LOWw AFALSE
Restart Controller

Load And Fun Progran,
Frogram = "'Carton"
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Intermediate Pick and Place — Slave 1.qcp and
Intermediate Pick and Place — Slave 2.qcp

Initialization
This program will initialize the Slave controllers. Lineft
Oper Label Cormrmand
The first command establishes a Kill Motor Recovery fiok and Place Intemediale:
routine, Error. -
: Intermediate Uszer Lewvel
/0 #1 =E St
The next set of commands sets up the CANopen /0 $2 = Clo fon Flastart
Protocol, which allows the controller to transmit and 2REM Set up Motor Recovery routine
receive registers from the Master controller. The KB Kill Mator Recovery:
Slave controllers receive register All Status[25], X — Eﬁrﬂ';m: E|”§rt
oy oy 5 ool 2eil
Position[26] and Y Position[27] from the Master - P
- L 5:CED CAM Baud Rate = 1 Mb/Sec
controller while transmitting Status[28]. E-CNL CAN NMT State = Dperational
T:REM Set up Receiver

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

Homing routine. Remate Lnit ID: 15
Rermate Tw Channel: #1
There is no difference between Slave 1 and Slave 2. pocal Fis Channet #1
B:CRRL S
Local Register: All Statuz(25]
Lawwer 16 Bits of
Local Register: = Pozition[26]
Lower 16 Bitz of
Local Register: v Paozsition[27]

18:REM Set up Tranzmitter

CTRL:CAM Transmit Register,

_ Local
13.CTRL T Channel #1

Local Regizter: Statuz[23]
J4:REM Fun Homing Program

; Load &nd Run Progran;
F3LRP Program = "Haoming''
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Intermediate Pick and Place — Slave
1.qcp and

Intermediate Pick and Place — Slave
2.gcp

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-AN001_HomingTechniques application
note for further explanation.

There is no difference between Slave 1 and Slave 2.
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Lineft
Oper
1:REM
ZREM

ZKMC
4:REM

S:ERL

B:REM

Tl

B:REM

MRV

10:REM
11:CI5
12REM

TEMRAT

14REM
15 2TR
16:REM

17:CL=
18:REM

1EMBEN

20:REM
21:Cl5
Z2REM

ZIMRAT

24:REM
25Cls
26:REM

27550

2B:REM
2FEN

30:REM

31Tl

JZREM
33LRP

Label

Command

Haorming R outine

Set Kill Motor Conditions
F.ll b otor Conditions:
IFULA0 H1" LOw

Set Error Limits

Errar Limitz:

M oweing Limit = 500 counts
Halding Limit = 200 counts
Drelay to Holding =120 mSec
Set Haming Tarque Limitz
Torque Limits:

Clozed Loop Haolding = 50
Clozed Loop Moving = 50
Open Loop Holding = 30 %
Open Loop Moving = 30 %
Move Far Megative

Miowve -999959 counts (&
acc=20696.06 cpsds
wel=4000 cps

Stop when "Moving Eror'' iz
HIGH/TRUE

Clear Error

Clear Intemal Statusz

Movve off Wall a small armount
Move 280 counts (@

ramp time=39.96 mSec

total time=200.04 mSec

Set Megative \Wall

Zero Target and Position

Set Megative \Wall

Mimimum Position[29] = Actual
Fozition[1]

Move Far Positive

Miove 333939 counts (@
acc=20696.06 cpsds
wel=4000 cps

Stop when "Moving Eror'' iz
HIGH/TRUE

Clear Error

Clear Intemal Status

bovee off "Wall a small amount
Move -250 countz (2

ramp time=39 96 m5ec

total bime=200.04 mSec

Set Positive Wall

b awirnurm Position[30] = Actual
Fozition[1]

Set the Soft Stap Limits

Soft Stop Limits:

"Minimum Position[29]" Register
for M imirnrm

"M axirmunm Pogition[30]" Reagister
for b asirmum

Move to Home

Mowe ta 0 countks (@
acc=20000.67 cpsds
wel=8000 cps

Set Mormal Torgue Limits
Torgue Limits:

Cloged Loop Holding = 75 %
Clozed Loop Moving = 100 %
Open Loop Holding = 30 %
Open Loop Moving = 30 &
Run Movement Program

Load And Run Program:
Program = "M ovement”

i
E4
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Intermediate Pick and Place — Slave 1.qcp and
Intermediate Pick and Place — Slave 2.qcp

Movement _
This program will process the movement 'EI'EEF Label
sequence. 1-REM
ZREM
The first command sets the Kill Motor Conditions to
the I/O #1, an emergency stop control, TKME

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. BiREM
TANE

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.

11:0L%
After checking, the motor moves the point 12013
transmitted from the Master controller and then the
loop restarts. 13JLE
i s 14.JGE
The difference between Slave 1 and Slave 2 in this _
program is between Lines 11 and 16. X 15:REM
Position[26] is switched with Y Position[27]. (G RAT
17:REM
18:JMP
19REM | K20
20REM  [MIND
21:.LRP

Caommand

Placement Loop

Set the Kill Motor Conditions
F.ill b otor Conditionz:

[F1A0 H1" Lo

or Temp/Driver Enable Fault
ar koving Error TRUE

or Holding Ermor TRUE
Controller iz Ready

Wirte 1 to

"Statug[28]" Reaizter

Wit for Other Controllers to Be
Feady

Jurnp to M0

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

Wirte 0 to

"Statug[28]" Reaizter

Check, Marimurn and Minimum
for Out of A ange Target
Check bax[31] = kasimum
Pozition[30] - = Pogition[2E]
Check Min[32] = Minimum
Position[239] - # Position[26]

Jurnp to kA0

YWhen "Check Max[31]" <=1

Jurnp to MRIMNO"

When "Check Min[32]" =0
bove to Placement Pogsition
bove to location stored in

" Pogition[26]"" R egizter (@
ramp time=99.96 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-AN055

Quicksilver controls, Inc.

Intermediate Pick and Place — Slave 1.qcp and
Intermediate Pick and Place — Slave 2.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 homing
program.

There is no difference between Slave 1 and Slave 2.
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Linett
O per

1:REM

2WRP

ZREM
4:0LY

S:REM
BTTF
#:REM

8:CIS
FREM

10:KMC

11:REM
12EMD
13:REM

1485
15:REM
1E:LRP

Label

Carmmatd

Error kMode

Statuz[28] Reaizter Codes
0 =FReady

1 =Busy

2 = Fill Motor Error

Check bar[31] Error

M egative Murmber = Out of
Fange High

Check bin[32] Emar
Pozitive Mumber = Out of Range
Lo

Wirite 2 to

"Statuz[28]" Reaizter

Give the motor time o stop
Drelay for BO0 mSec

Target to Pozition will effectively
zero the pogition error

Target to Pozition

Fezet Internal Statuz Word to
clear any latched bits

Clear Internal 5tatus

Regzet the Eill Motor Conditions
Fill Motor Conditions:

[F"1A0 #1" LOW

ar Temp/Driver Enable Fault
ar boving Error TRLUE

or Holding Error TRUE

Enable Motar Driver again. Give
potwer bo the rakar

Enable katar Driver

wiaits for the Uzer to Clear the
Syztem for a Festart

“Wwhait On Bit State

bl "1A0 #2" iz LOWw /FALSE

R estart Controller

Load &nd Run Progran;
Program = "Haoming''




