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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: 
 

• 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-AN001) 
• 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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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. 
 

Basic Pick and Place - C.qcp  
 
Pick and Place Homing 
This program moves positive to find a sensor home 
position. 
 
 
 
 
 
 
 
 
 
 
Pick and Place Basic 
The first operation sets the controller to a ready 
state and waits for the other controllers to finish 
filling the carton with balls. 
 
Once ready, the filled carton moves down the 
conveyer while an empty carton moves into place 
for filling. 
 
The process repeats for the next carton. 
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Basic Pick and Place – X.qcp and Basic 
Pick and Place – Y.qcp 
 
Pick and Place Homing 
This homing sequence uses the Hard Stop home 
sequence to determine 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 X-axis and Y-axis use the homing routine. Line 32 
loads either the X or Y Pick and Place program. 
 
Refer to the Application Note “QCI-AN001 Homing 
Techniques” for further explanation.  
 
After homing, the program load and runs “Pick and Place 
Basic – X” and begins the movement sequence. 
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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 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. 
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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 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. 
 
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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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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Intermediate Pick and Place - 
Master.qcp  
 
Carton 
This program loads data from the file “XY Coord” into 
the registers Ball[45], Slave 1 Position[46] and Slave 
2 Position[47] for transmission to the Slaves. Once 
all 18 balls have been loaded, this program executes 
a move, which runs the conveyer belt to remove a 
full carton and load an empty carton. 
 
The first command establishes a loop, which will run 
until the end of the Register File Array, XY Coord.  
 
The program checks the Status of the Slaves to 
confirm their movements are complete before 
retracting the holding pin, dropping a golf ball and 
then replacing the holding pin. 
 
After running through all of the data in XY Coord, the 
controller moves the next carton in place then 
restarts the sequence. 
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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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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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Intermediate Pick and Place – Slave 1.qcp and  
Intermediate Pick and Place – Slave 2.qcp  
 
Initialization 
This program will initialize the Slave controllers. 
 
The first command establishes a Kill Motor Recovery 
routine, Error. 
 
The next set of commands sets up the CANopen® 
Protocol, which allows the controller to transmit and 
receive registers from the Master controller. The 
Slave controllers receive register All Status[25], X 
Position[26] and Y Position[27] from the Master 
controller while transmitting Status[28]. 
 
After initializing CANopen, the Slave begins the 
Homing routine. 
 
There is no difference between Slave 1 and Slave 2. 
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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-AN001_HomingTechniques application 
note for further explanation.  
 
There is no difference between Slave 1 and Slave 2.
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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 
sequence. 
 
The first command sets the Kill Motor Conditions to 
the I/O #1, an emergency stop control, 
Temperature/Driver Enable Fault, Moving Error, or 
Holding Error. 
 
The next command begins the movement loop and 
sets the ready status. It then waits for the Master 
controller to transmit the ready status. 
 
Once this ready status is received, the controller 
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 
sequence or the controller goes into an error state. 
 
After checking, the motor moves the point 
transmitted from the Master controller and then the 
loop restarts. 
 
The difference between Slave 1 and Slave 2 in this 
program is between Lines 11 and 16. X 
Position[26] is switched with Y Position[27]. 
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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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CANopen® and CiA® are registered community trade marks of CAN in Automation e.V. 
 


