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4.70 in
(119.4 mm)

5.90 in
(149.9 mm)

5.30 in
(134.6 mm)

4.00 in
(101.6 mm)

5.50 in
(139.7 mm)

MPDIMS

R0.10 in (2.54 mm)

Ref Point

R0.19 in (4.83 mm)
0.30 in 

(7.62 mm)

Mounting Ear Detailed View
(use 4 mounting bolts)
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COMM
RS-232

STAT C

MultiPro
Technology
Corporation

Control
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9

5

OUTPUTS

INPUTS

1

PREG

TM

RLIM

REG
HOM

STOP

FLIM
KILL
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U
T

FLIM

HOM
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S
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E
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24VDC IN

+ 1
1

1

2

A

S
D
N

O
M
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Input Connector Pin # Signal Pin # Signal Pin # Signal Pin # Signal

1 Input 1 11 Input 6 21 Input 11 31 Input 16
2 Return 12 Return 22 Return 32 Return
3 Input 2 13 Input 7 23 Input 12 33 +24 VDC
4 Return 14 Return 24 Return 34 Return
5 Input 3 15 Input 8 25 Input 13
6 Return 16 Return 26 Return
7 Input 4 17 Input 9 27 Input 14
8 Return 18 Return 28 Return
9 Input 5 19 Input 10 29 Input 15

10 Return 20 Return 30 Return

�
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�
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2219P3

Pin1 Pin 2

Output Connector Pin # Signal Pin # Signal Pin # Signal Pin # Signal

1 Output 1 9 Output 5 17 Output 9 25 Output 13
2 Output 14 10 Return 18 +24 VDC 26 NC
3 Output 2 11 Output 6 19 Output 10
4 Output 15 12 Return 20 +24 VDC
5 Output 3 13 Output 7 21 Output 11
6 Output 16 14 Return 22 +24 VDC
7 Output 4 15 Output 8 23 Output 12
8 Return 16 No Pin 24 +24 VDC

Pin 1 Pin 2

Pin 25 Pin 26

2647P2

Command 

Connector 

Pin # Signal Encoder 

Connector 

Pin # Signal Pin # Signal 

5 Analog Command 
Output 

1 Channel A (+) 6 5 Volt Return 

4 Analog Command 
Return 

2 Channel A (-) 7 +5 VDC  
(For Encoder) 

3 Drive Kill Relay 
(N.O.) 

3 NC 8 Channel B (+) 

2 Drive Kill Relay 
(Common) 

4 NC 9 Channel B (-) 

 

1 Shield 

 

5 Index (-) 10 Index (+) 

 

2219P1
Pin 1

Pin 5

2219P2

Pin 9

Pin 1

Contact shape
for encoder
connector

CNT3

Contact shape
for command
input connector

CNT1
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RS-232 Connector Pin # Signal

1 NC
2 TxD Outbound
3 Common
4 Common
5 RxD Inbound
6 NC

Dedicated Input

Connector

Pin # Signal

1 Start
2 Kill
3 Forward Limit
4 Reverse Limit
5 Home
6 Registration Input
7 +24 VDC
8 24 Volt Return

2219P3

Pin1 Pin 2

Contact shape
for dedicated
input connector

CNT2

16 5 4 3 2

RS232

Power Connector Pin # Signal

1 +24 VDC
2 +24 V Return
3 Ground

GND

2647P3
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Description Min. Typical Max. Units

Controller Characteristics
Ambient Temperature

Operating 0 +50 °C
Storage -20 +80 °C

Voltage Range 22.0 24.0 27.0 VDC
Current Requirements at 24 VDC .45 .6 A
User Memory Capacity
(11 yr. Lithium-cell RAM)

24K Bytes

Controller Performance Specifications2

Controller CPU Clock Speed 12.288 MHz
Servo CPU Clock Speed 16 MHz
Sense Input, Jump to New Step, Change Output 0.7 ms
Perform Multiplication (between volatile registers) 0.6 ms
Change Servo Profile 2.0 ms
Time Delay Duration, 10 ms programmed 10.5 ms
Time Delay Duration, 1 s programmed 1.001 s
Internal Count Rate

Up to 3 inputs being counted 500 Hz
4 to 6 inputs being counted 250 Hz
7 to 8 inputs being counted 166 Hz

Communications Characteristics
RS-232 Transmitters ± 9 ± 12 VDC

RS-232 Receivers ± 3 ± 12 VDC

Controller Resource Summary
Multi-tasking (Tasks) 28
Volatile Registers (32-bit) 490
Non-volatile Registers (32-bit) 500
Data Table Elements (16-bit, non-volatile) 8000
Input-linkable Counters 8
Flags 32
Program Steps 1024

Notes:

1. The specifications listed above are at 25°C, unless otherwise specified.
2. The specifications shown are with one task running. RS-232 communications may degrade
the count by up to 10 %.
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Description Min. Typical Max. Units

Absolute Maximum Ratings
Command Load Resistance 2 kΩ
Encoder Input Voltage 0.0 +5.0 VDC
Encoder (+5V) Supply Output Current
 (total -  both axes)

500.0 mA

Electrical Specifications
Command Outputs

Nominal Voltage Range -10.0 +10.0 VDC
Differential Encoder Inputs

Nominal Input Range 0.0 +5.0 VDC
Open Circuit Voltage (Ii = 0 mA) 5.0 5.38 VDC
Logic Low Current (Vi = 0 V) 1.1 1.2 mA

Axis Control Inputs (except registration)
Off Voltage1 (Ii = 0 mA) 24.0 26.4 VDC
On Current (Vi = 0 V) 2.12 mA
Threshold

Low-to-High 14.0 VDC
High-to-Low 12.5 VDC

Registration Auxiliary Input
Off Voltage (Ii = 0 mA) 24.0 26.4 VDC
On Current (Vi = 0 V) 2.28 mA
Threshold

Low-to-High 5.1 VDC
High-to-Low 4.9 VDC

Performance Specifications
3

Maximum Velocity Setting 1 4,000,000 Steps/s
Resolution of Maximum Velocity Setting 1 Steps/s
Acceleration and Deceleration Settings 1 130,000,000 Steps/s2

Resolution of Acceleration and Deceleration
Settings

1 Steps/s2

Position Range (Absolute Mode) -2,147,483,648 2,147,483,647 Steps
Relative Motion Command Range -2,147,483,648 2,147,483,647 Steps
Position Registration Accuracy ±1 Count

Notes:

1. This value is dependent on the controller’s auxiliary supply voltage (24V is typical).
2. PID parameters are programmed as relative values in the range of 0-255. Acceleration (Aff) and Feedforward
Velocity (Vff) range from 0-32,767.
3. The term step refers to one edge transition on either encoder input for that axis.

4. The ratio range for both axis-following and ratio control is ±32,767/1-32,767. Depending on the application, high

ratios may result in instability.
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Description Min. Typical Max. Units 

Absolute Maximum Ratings     

Applied Input Voltage1 0  27.0 VDC 
Applied Output Voltage2 0  24.0 VDC 
Output Current     

Single Output   500 mA DC 
Per Output Connector (2649, 2655)   5 A 
Total Limit (2649, 2655)   10 A 
Total Limit (All other MultiPro models)   5 A 

Operating Characteristics     

Output On Voltage (Io = 500 mA)  0.8 1.8 VDC 
Output Off Leakage3 
(applied voltage = 24V) 

 0.01 0.75 µA 

Input Off Voltage (Ii = 0 mA)  24.0 26.4 VDC 
Input On Current (Vi = 0 V)  -2.10 -2.85 mA 
Input on Current Threshold  
(Vi = 8 V typical) 

 -1.0 -1.85 mA 

Input Off Current  
(typical leakage current allowable) 

  -250 µA 

 
Notes:  
 
1. Under normal operation, no external input voltage is applied. Inputs should be externally  
switched to the input common. 
2. An on-board protection diode returns to +24 V from each output. 
3. In the off state, unconnected outputs are internally pulled to +5 V through a diode and an  
LED indicator. 
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Model Numbers Hardware Revision Level Firmware Revision Level
2

All 0 2.18

NOTES:

1. You can confirm firmware revision levels by doing a register read in Quickstep's monitor program. Use
register 13490 for this operation.

2. Firmware revision levels are not equivalent to standard decimal numbers. For example, firmware
revision level 2.18 translates to:

Major Revision Level 2
Minor Revision Level 18

If this value changes to 2.20, it translates to:

Major Revision Level 2
Minor Revision Level 20 (not revision level 2)
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+24 VDC
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16 5 4 3 2

RS232MP

1 - NC
2 - TxD Outbound
3 - Common
4 - Common
5 - RxD Inbound
6 - NC
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Communications Cables:

Model 2881 - 7 feet
Model 2882 - 15 feet
Model 2883 - 25 feet 

Personal Computer with RS-232 
Asynchronous Communications Board

D-Connector to Modular Jack Adapter:

Model 2880A for DB25 connectors
Model 2880B for DB9 connectors

RS-232 Port

COMM
RS-232

STAT C

MultiPro
Technology
Corporation

Control

13

9

5

OUTPUTS

INPUTS

1

PREG

TM

RLIM

REG
HOM

STOP

FLIM
KILL

Dual Servo

S

2

U
T

FLIM

HOM

RLIM
STOP

KILL

2

1

N
I

S
R

O

E
D

+24V

+5V

GND

-

13

9

5

24VDC IN

+ 1
1

1

2

A

S
D
N

O
M
M

E
N

C

2648COM

1
2
3
4
5
6
7
8

Tx
Comm

Rx

1
2
3
4
5
6
7
8
9

Rx
Tx

Modular Jack DB-9 Connector

Black

Yellow
Red

Common

DB9-232
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Comm

Rx
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2
3
4
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Tx

Modular Jack DB-25 Connector

Black

Yellow
Red Common

DB25-232

10
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12
13
14
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16
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23
24
25

Common

Comm

Green
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[1] NEW_SERVO_PROGRAM
    ;;;
    ;;; This program tunes a servo for Torque mode operation.
    ;;; It consists of two tasks: SERVO_ERROR and RUN_SERVO.
    ;;; If your servo drive must be enabled by turning on an
    ;;; output from the MultiPro, you must specify and turn
    ;;; on the output in this step.

     <OUT_1_ON>

    profile servo_1 servo at position maxspeed=reg_501
       accel=reg_502 P=reg_503 I=reg_504 D=reg_505
    zero servo_1
    monitor in_1A goto Next
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[2] START_TASKS
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    do (RUN_SERVO SERVO_ERROR) goto NEW_SERVO_PROGRAM

[3] SERVO_ERROR
    ;;;
    ;;; This task monitors servo error and shuts down the
    ;;; drive if servo error is too great. For tuning
    ;;; purposes, we use an error of 4000 encoder counts.
    ;;; For a 500 line encoder, this equates to two
    ;;; revolutions. After the servo is tuned, you may wish
    ;;; to reduce this servo error if you include such a
    ;;; task in your program.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    store servo_1:error to reg_515
    store servo_1:position to reg_516
    if servo_1:error > 4000 goto STOP_SERVO
    if servo_1:error < -4000 goto STOP_SERVO
    goto SERVO_ERROR

[4] STOP_SERVO
    ;;;
    ;;; In this program, we assume your servo drive must be
    ;;; enabled by turning on an output. This step stops the
    ;;; servo by sending a hard stop command and by turning
    ;;; off the output that enabled the drive.
    
    <OUT_1_OFF>
    
    stop (hard) servo_1
    cancel other tasks
    monitor servo_1:stopped goto NEW_SERVO_PROGRAM

[5] RUN_SERVO
    ;;;
    ;;; This step turns the servo clockwise. While the servo
    ;;; is in motion, it can tuned by programming the tuning
    ;;; parameters to access registers. The program executes
    ;;; a clockwise turn followed by a counterclockwise
    ;;; return. The tuning process is as follows:
    ;;;
    ;;; 1. Set the P parameter to 1, the I parameter to 0, and
    ;;; the D parameter to 0.
    ;;;
    ;;; 2. Set switch 1 and watch/listen to the servo. It
    ;;; should turn but it will be mushy.
    ;;;
    ;;; 3. While it is turning, increase the D parameter in
    ;;; increments of 10 up to a maximum of 255 until the
    ;;; servo stabilizes.
    ;;;
    ;;; 4. Increase the P parameter until the servo becomes
    ;;; unstable, then reduce it until the servo becomes
    ;;; stabilized.
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    ;;;
    ;;; 5. While monitoring the servo error, increase the I
    ;;; parameter to minimize the servo error to the point
    ;;; where the servo becomes unstable, then reduce it until
    ;;; the servo stabilizes. Your servo is now tuned!
    ;;;
    ;;; NOTE: Please insure you have loaded the appropriate
    ;;;       registers with valid values before switch No.1
    ;;;       is set.
    
       <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 maxspeed=reg_501 accel=reg_502 P=reg_503
      I=reg_504 D=reg_505
    turn servo_1 to 4000
    monitor servo_1:stopped goto Next

[6] DELAY_STEP
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    delay 1 sec goto next

[7] REVERSE_DIRECTION
    ;;; This step reverses direction of the servo and returns
    ;;; it to the starting position.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 maxspeed=reg_501 accel=reg_502 P=reg_503
      I=reg_504 D=reg_505
    turn servo_1 to 0
    monitor servo_1:stopped goto next

[10] DELAY_2
    ;;;
    ;;; After the delay, the program returns to the
    ;;; RUN_SERVO step and starts the cycle over. Since
    ;;; RUN_SERVO step specifies the servo profile, we can
    ;;; change the P, I, D parameters to optimize motor
    ;;; performance.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    delay 1 sec goto RUN_SERVO
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profile servo_1 max=50000 accel=100000
store 20000 to reg_15006 (axis No. 1 deceleration register)
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turn servo_1 to 50000 instruction
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turn servo_1 cw 12340 steps
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turn servo_1 cw
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[1]  TEST_FOR_HOME_AXIS1
    ;;; Home = 2
    

        <NO CHANGE IN DIGITAL OUTPUTS>

    

    store reg_14701 and 2 to reg_10
    if reg_10 = 2 goto FOUND_HOME
    goto TEST_FOR_HOME_AXIS1
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Return

+24 V

Input

Return

Switch Closure for Dedicated Inputs

Hall-Effect
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Solid-State Sensor Connection SV2
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[11] AXIS_TO_AXIS_FOLLOWING
    ;;;
    ;;; Example Axis-to-Axis following program.
    ;;;
    ;;; Follower_Servo_1 is the follower axis.
    ;;; Leader_Servo_2 is the leader axis.
    ;;; In this example, the follower will follow
    ;;; the leader at a 1:2 ratio
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile Follower_Servo_1 servo at position maxspeed=
     Max accel=Accel P=Pval I=Ival D=Dval
    profile Leader_Servo_2 servo at position maxspeed=
     Max accel=Accel P=Pval I=Ival D=Dval
    store 10000 to Denominator_r16006
    store 5000 to Numerator_r16005

[15] ENCODER_FOLLOWING
    ;;;
    ;;; Example encoder following program.
    ;;;
    ;;; Follower_Servo_1 is the follower axis.
    ;;; In this example, the follower will follow
    ;;; the leader at a 1:10 ratio
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile Follower_Servo_1 servo at position maxspeed=
     Max accel=Accel P=Pval I=Ival D=Dval
    store 10000 to Denominator_r16006
    store 1000 to Numerator_r16005
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store 133 to register 17001
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Programmed Move

Registration Move

Starting 
position
for move

Registration begins 
at starting position 
+ 2000 steps

Registration window ends at
registration begin + 5000 steps

End position is
starting position +
index steps
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[1] REGISTRATION_EXAMPLE
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    store 5000 to Reg_16001
    goto Next

[2] REGISTRATION_MOVE
    ;;;
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile Servo_1 servo at position maxspeed=Reg_501 accel=
      Reg_502 P=Reg_503 I=Reg_504 D=Reg_505
    store Servo_1:position + 2000 to Reg_16000
    store 0 to Reg_16004
    turn Servo_1 ccw Index steps
    monitor Servo_1:stopped goto Next

[3] REGISTRATION_CHECK
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    if Reg_16004=1 goto GOT_REGISTRATION
    delay Reg_100 sec goto REGISTRATION_MOVE

[4] GOT_REGISTRATION
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    store Reg_16002 to Reg_10
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Programmed Move

Registration Window

Starting 
position
for move

Registration is sensed here.
The MultiPro establishes
a new end position
at registration position plus
programmed offset.

Programmed
end position

SVR2

Registration Offset

New end position
is registration position
+ offset

Registration
window begins

Registration
window ends

F��
�������
����	����	��������
�	
���������	�����	�
��	
���%������
��	���������������
��������

� $������������&���
������	�	�
��������������	
����	�����"B00*�,�����!	��"-#

� =���
��������
����
�����	�	�
���������������&�����	
���������	�	�
����������
���	�����	�
���
����������	�������,�������	
����	�����"B00*-��
����������������	�	�

	
����	�����"B008#

� ������������
��	
����	�����"B009����"#� ����
������������
��	
����	�����"B009�	��"%
�����&���
������	�	�
�����������������������	�����	�
����
�����	���������	
��
���	�����"B00*#

�����
��	���������
������
����������
��	
����	�����"B00*�

�	���������
��	
����	����
"B009�	�����������>����&����
���
	��������������#�$�����	
�����	�����"B009���/����
���	�����	�
���������
�!������#�1
�	
�����	�����	�
%��������������	�
��������������������	�
������������������
�����	�	��#



����

���������	
������
�������������������	���
���	�����
����������������������������	��

�������	
�����
��������	�������	���
���������������
����
���������


�

���	��	�����
��
���	���	�	
����

����������	
���������������������������
���
��
��������	�����	�
���������	
����

[1] REGISTRATION_EXAMPLE
    ;;;
    ;;; Here, we program the registration window for 5000
    ;;; steps and program the registration offset for 7500
    ;;; steps.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    store 5000 to Reg_16001
    store 7500 to Reg_16003
    goto Next

[2] REGISTRATION_MOVE
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile Servo_1 servo at position maxspeed=Reg_501 accel=
      Reg_502 P=Reg_503 I=Reg_504 D=Reg_505
    store Servo_1:position + 2000 to Reg_16000
    store 0 to Reg_16004
    turn Servo_1 ccw Index steps
    monitor Servo_1:stopped goto Next

[3] REGISTRATION_CHECK
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    if Reg_16004=1 goto GOT_REGISTRATION
    delay Reg_100 min goto REGISTRATION_MOVE

[4] GOT_REGISTRATION
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    store Reg_16002 to Reg_10
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Programmed Move

Registration Window

Starting 
position
for move

If registration is 
sensed here, the 
servo card will not be able 
to stop the servo until here.

Programmed
end position

SVR3

Registration 
Offset

Registration
window begins

Registration
window ends

Overshoot of
intended position
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Programmed Move

Registration Window

Starting 
position
for move

If registration is 
sensed here, the 
servo card will accelerate 
and then decelerate to the
new end position.

Programmed
end position

SVR4

Registration 
Offset

Registration
window begins

Registration
window ends

New end
position
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Axis 1
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Pin 3

Pin 2

Pin 3

Pin 2

Relay No Contact

Relay Common

Relay No Contact

Relay Common To Servo Amplifier Enable
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[1] ONE_AXIS_ABSOLUTE_MOVE
    ;;; This program will commence an absolute move on axis
    ;;; one based on the parameters in the profile
    ;;; instruction.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 maxspeed=50000 accel=100000
    turn servo_1 to 100000
    monitor servo_1:stopped goto next
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[1] ONE_AXIS_RELATIVE_MOVE
    ;;; This program will commence an relative move on axis
    ;;; one based on the parameters in the profile
    ;;; instruction.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 maxspeed=50000 accel=100000
    turn servo_1 cw 100000 steps
    monitor servo_1:stopped goto next
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[1] ONE_AXIS_VELOCITY_MOVE
    ;;; This program will commence a velocity move on axis one
    ;;; based on the parameters in the profile instruction.
    
    <NO CHANGE IN DIGITAL OUTPUTS
    
    profile servo_1 maxspeed=50000 accel=100000
    turn servo_1 cw
    monitor servo_1:stopped goto next
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[1] COMPLEX_PROFILE
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 maxspeed=10000 accel=200000
    turn servo_1 to 500000
    if servo_1:position >= 50000 goto next

[2] SECOND_PROFILE
    ;;; Re-profile the motor for the a new velocity.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 maxspeed=20000
    if servo_1:position >= 70000 goto next

[3] THIRD_PROFILE
     ;;; Re-profile the servo for a new velocity.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 maxspeed=50000
    if servo_1:position >= 110000 goto next

[4] FOURTH_PROFILE
    ;;; Re-profile the servo for a new velocity.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 maxspeed=100000
    if servo_1:position >= 300000 goto next

[5] FIFTH_PROFILE
    ;;; Re-profile the servo for the next velocity.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 maxspeed=80000
    if servo_1:position >= 420000 goto next

[6] SIXTH_PROFILE
    ;;; Re-profile the servo for the final velocity and wait
    ;;; for the move to complete.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 maxspeed=30000
    monitor servo_1:stopped goto PROFILE_COMPLETE
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[1] RATIO_AXIS_TO LEADER_ENCODER
    ;;; This example sets up a ratio of Axis 1 to Axis 2.
    ;;; Axis 1 is the follower axis and Axis 2 is the
    ;;; leader axis. This step sets up the initial
    ;;; parameters for the servo motion and programs a ratio
    ;;; for Axis 1. The ratio is 2 to 1. From this point on,
    ;;; Axis 1 follows Axis 2 positions and velocity
    ;;; activities using the specified ratio.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 servo at position maxspeed
    store 5000 to reg_16005
    store 10000 to reg_16006
    goto next
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Example 6 – Velocity Move of Two Servo Motors
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[1] TWO_AXIS_VELOCITY_MOVE
    ;;; This program will commence a velocity move on two motor
    ;;; axes based on the parameters in the profile instructions.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 maxspeed=50000 accel=100000
    profile servo_2 maxspeed=25000 accel=50000
    turn servo_1 cw
    turn servo_2 cw
    monitor (and servo_1:stopped servo_2:stopped)
    goto next
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Example 7 – Ratio of Two Servo Axes Follower to Leader
[1] RATIO_TWO_AXES
    ;;; This example sets up a ratio between two servo motors.
    ;;; Servo axis one (servo_1) is the follower and servo axis
    ;;; two (servo_2) is the leader.
    ;;;
    ;;; This step sets up the initial parameters for the servo
    ;;; motion and programs a ratio for servo_1. The ratio is 2
    ;;; to 1. From this point on, servo_1 follows all leader
    ;;; positions and velocity activities using the ratio.
    ;;;
    ;;; When programming a follower to leader ratio on the servo
    ;;; board, the first servo axis must be the follower axis and
    ;;; the second axis must be the leader axis.
    ;;;
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    profile servo_1 servo at position maxspeed=reg_501
      accel=reg_502 P=reg_503 I=reg_504 D=reg_505
    profile servo_2 servo at position maxspeedmaxspeed=reg_501
      accel=reg_502 P=reg_503 I=reg_504 D=reg_505
    store 10000 to reg_16006
    store 5000 to reg_16005
    goto next

[2] LEADER_MOVE_FORWARD
    ;;; This step moves servo_2 (the leader) clockwise. The fol-
    ;;; lower (servo_1) follows axis two at the ratio.
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    turn servo_2 cw reg_506 steps
    monitor servo_2:stopped goto next

[3] TIME_DELAY
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    delay 500 ms goto next

[4] MASTER_MOVE_REVERSE
    
    <NO CHANGE IN DIGITAL OUTPUTS>
    
    turn servo_2 ccw reg_506 steps
    monitor servo_2:stopped goto RATIO_TWO_AXES


�����	������
��	��������



��������	�
����
�

��������	

��������

���������	

��	�

�	�
 ���

�	��	������������	����	 ���
��

������
������		��������������	�	�
 ���

���
�
��������	

��	�

�	�
 ���

��

������
������		��������������	�	�
 ���
�	�

����
����	����	 �� 
��

�������
����	����	 �� 
��	�
����	�

�	�
�!������
�
������	����	
 ��"



���

���������	
������
�������������������	���
���	�����
����������������������������	��

�����	�
��	�
��������	�
	��	�	�
	�
�	�
��	�����	������������	�
���

��������	
���
������
���
����������


���������	
������
����	���
����	���	��
�����������
�����������������������
��

����	���	��
��
����������	���������
���������
�����

����������
�������
�
��������
�����������	��
��
�����
��� !�� ����
	����
���������
�����
����������"��	���� �	��������
��� !�������
	���

���������
�����
����������"��	������

����� #������	
���
�	
�
�����

������	����	��
��������
���	���$������	
���
�	
�
��
��

������	�����
��
��
��������
���

���������	

��	�

�	�


%�����	�����������	
��������������
��������
	&�
����	����	�	��
��������'�
��	����

���������	
���������
��
#����
���� ()� �*� ()�� #�$ +�	������*�
	�
���	'
�

��,����	'
��
 �,���	'
��

#����
���� (-� �*� (-�� #�$ +�	��������
������
�����
�����
����������	����
	���

�����
���
����������������������������
#����
���� !�� �*� !��� #�$ .�
�	
�����
���
#����
���� ! � �*� ! �� #���
& ����
���������
#����
���� !�� �*� !��� #���
& ������
��	
�"�
���
&
#����
���� !(� �*� !(�� #���
& /
	
��

����, 0����
�	
�1��
�� �, /
�����
����, $	�
���
��(�, .���
��	
���
��!�, .
������
��2�, 3���
��	
���������
����, 3���
��	
����
���
��
����, 4�����������
��
��
��)�, 4�������������
�	
������"�
��-�, /�	���������������
 ��, ��

������5�	
����������
�	���6

��� ��, 4���	���	����
��
���������� �)*�22�, 7�����

#����
���� !!� �*� !!�� #���
& 4���
	
�"��5��
���	
��6�����
���������
#����
���� !2� �*� !2�� #�$ 8�
���
&���������	�������
	�
�

9���	
�"	
�����	�����������
���22(2
#����
���� !�� �*� !��� #�$ 3���
��	
�����	
��

9���	
�"	
�����	��������� �*� (���������
��
���������

#����
���� !�� �*� !��� #���
& ����
���������	
���5	���
�	�&6�����
��������	
'�
��	�����������	�

��������	

&����������
��
:�
���, 9�
�����
:�
� �, ;���
:�
���, /
	�

:�
�(�, <�

�����	��
:�
�!�, #�"�����
���

:�
�2�, ����	���
���

:�
���, =����
:�
���, 9�
�����

#����
���� !)� �*� !)�� #�$ .���
��	
������������	�������
	�
�
9���	
�"	
�����	�����������
���22(2



�������	�� ������ ���

���������	
������
�������������������	���
���	�����
����������������������������	��

���
�
��������	

��	�

�	�


=���"���	
�	�����������	
��������������
��������
	&�	

�
����	�	��
��������	�����
��	����

�����
���
����������������������������������������

����> .����?������
�����
����	���	��.����? �

#����
��� 2��� #�$ .�
�	
�����
���
#����
��� 2�� #���
& ����
���������
#����
��� 2��� #���
& ������
��	
�"�
���
&
#����
��� 2��( #���
& /
	
��

��, 0����
�	
�1��
 �, /
�����
��, $	�
���
(�, .���
��	
���
!�, .
������
2�, 3���
��	
���������
��, 3���
��	
����
���
��
��, 4�����������
��
��
)�, 4�������������
�	
������"�
-�, /�	���������������

� ��, ��

������5�	
����������
�	���6
� ��, 4���	���	����
��

�������� �)*�22�, 7�����
#����
��� 2��! #���
& 4���
	
�"��5��
���	
��6�����
���������
#����
��� 2��2 #�$ 8�
���
&���������	�������
	�
��9���	
�"	
�����	��������

��
���22(2
#����
��� 2��� #�$ 3���
��	
�����	
��

9���	
�"	
�����	��������� �
�� (������������
���������
#����
��� 2��� #���
& ����
�����������	
���5	���
�	�&6�����
��������	�'�
��	��

�������	�

��������	

&����������
��
:�
���, 9�
�����
:�
� �, ;���
:�
���, /
	�

:�
�(�, <�

�����	��
:�
�!�, #�"�����
���

:�
�2�, ����	���
���

:�
���, =����
:�
���, 9�
�����

#����
��� 2��) #�$ .���
��	
������������	�������
	�
�
9���	
�"	
�����	�����������
���22(2

#����
��� 2� ��*� 2� ) .����9����



���

���������	
������
�������������������	���
���	�����
����������������������������	��

�����	�
��	�
��������	�
	��	�	�
	�
�	�
��	�����	������������	�
���

�����������������
��������������

����> .����?������
�����
����	���	��.����? �

#����
��� ���� #�$ /���������
�������
����������
��������
�	
����������
'�������.'��
�
������
�����������������	��
������'�����
�
���������
������"�@�����������
�����9���	
�"	
���
�	���������*�� !��!)(��!)�
���� !��!)(��!��

#����
��� ��� #�$ /���������
�������
����������
��������
�	
����������������
#�
	
�"������
�����������������	��
������'�������
��������

���'������������
��������
�	
������������9���	
�"	
���
�	���������*�� !��!)(��!)�
���� !��!)(��!��

#����
��� ���� #���
& =����	
���
�������
���������������
�	
�������������
.'��
�
������
�������
������'�������
���������
������"�@�
���������
�����9���	
�"	
�����	���������*�� !��!)(��!)

���� !��!)(��!��

#����
��� ���( #�$ /���������	�������
�
��'��	�����
��
���
��	
���������
�����
�	
��������������#�
	
�"������
�����������������	��
��
���'�������
��������������
�	
��������
�����9���	
�"	
���
�	���������*�� !��!)(��!)�
���� !��!)(��!��

#����
��� ���! #�$ =����	
������
���������
������
�	
�������������
 ������	
���
�	
������
�	
�����	�����������
�������	
���
�	
�
������"�������	�&�����	������
�	
���
��"��

.����9���� #����
��� �� ��*� �� !

�������������������
��������������

����> .����?������
�����
����	���	��.����? �

#����
��� ���2 #�$ #	
��������	
����9���	
�"	
�����	���������A(������
�
*(������

#����
��� ���� #�$ #	
����������	
����9���	
�"	
�����	��������� �
��(�����
#����
��� ���� #���
& +�	��������
�����9���	
�"	
�����	��������

*�� !��!)(��!)�
���� !��!)(��!��
#����
��� ���) #���
& +�	����"�
���
&��9���	
�"	
�����	���������A!���������
�

*!����������
�����������

���������� ����������� �!�	��� �"

��������	
���
������
���
����������




�������	�� ������ ��!

���������	
������
�������������������	���
���	�����
����������������������������	��


#�$���������������������������������
���������������

����> .����?������
�����
����	���	��.����? �

#����
��� ���� #���
& �����	���"����������'��
#����
��� ��� #�$ /��"����

�����
��
����������	�'�
��	��

��, 3��	�

�5�=36
 �, 3����
�44$
��, 3����
�4$
(�, �=3
2�, �.8
��, 8��
�	
��	�
��

��� �)�, 7���������

����������

����> B������
���
������
��� ��� �'������
������
�	
������
�����
���
����

#����
��� ���� #�$ #�"����������
���
	��
&����
�	
�
������	�

��������	

&
�
������0����	�'�
��	��

:�
���, 9�
�����
:�
� �, ;���
:�
���, /
	�

:�
�(�, <�

�����	����4	���
�'����	���������	���

�����
:�
�!�, #�"�����
���

:�
�2�, ����	���
���

:�
���, =������4	���
�'����	���������	���������
:�
���, 9�
�����

#����
��� ���( #�$ 3����
�����������
��,�3��	�

�544$6C�A �,�4$C�* �,�44$

.����9���� #����
��� �� ��*� �� 2



��


���������	
������
�������������������	���
���	�����
����������������������������	��

�����	�
��	�
��������	�
	��	�	�
	�
�	�
��	�����	������������	�
���

"#��	�� �	��	������������$	��%�	&���'(


