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User Guide Change Summary 

The following Is a summary of the primary changes to this user guide 
since the last version was released. Th1s user guide, version 88-007015-
03E, supersedes version 88-oo7015-03D. 

The entire user guide has been changed according to the new Compumotor 
user guide styles and illustratlon standards. Also, the chapters have been 
renumbered and reorganized. 

The following commands have been added to Chapter 5, Software 
Reference. 

DB - Dead Band 

DW- Set Dead Band Window 

DPA -Display Position Actual 

MR - Motor Resolutions (changes to allow for DynaselV) 

0, D - Output on the Fly 

SA - Stop All Commands 
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How To Use This User Guide 

Assumptions 

This user guide is deSigned to help you Install, develop, and maintain your 
system. Each chapter begins with a list of specific objectives that should 
be met after you have read the chapter. This section is intended to help 
you find and use the information in this user gUide. 

This user guide assumes that you have the skills or fundamental 
understanding of the following information: 

Q IBM (or IBM-compatible) computer experience 

Q Basic electronics concepts (voltage. switches. current, etc.) 

Q Working knowledge of at least one computer language (Basic. C. Pascal, 
assembly. etc.) 

Q Basic motion control concepts (torque, inertia, velocity, acceleration. 
distance. etc.) 

With this basic level of understanding, you will be able to effectively use 
this user guide to install. develop. and maintain your system. 

Contents of This User Guide 

Chapter 1: 
Introduction 

Chapter 2: 
Getting Started 

Chapter 3: 
Installation 

Chapter 4: 
Application 
Design 

Chapter 5: 
Software 
Reference 

Chapter 6: 
Hardware 
Reference 

This user gUide contains the following information: 

This chapter provides a description of the product and a brief account of 
its specific features. 

This chapter contains a detailed list of items you should have received 
with your PC23 Indexer shipment. It will help you to become familiar 
with the system and ensure that each component functions properly. You 
will learn how to configure the system properly in this chapter. 

This chapter provides instructions for you to properly mount the system 
and make all electrical connections. Upon completion of this chapter. 
your system should be completely installed and ready to perfonn basic 
operations. 

This chapter will help you customize the system to meet your application's 
needs. Important application considerations are discussed. Sample 
applications are provided. 

This chapter explains Compumotor's X-Series programming language In 
detail. It provides an alphabetical listing of all commands. with a syntax 
and command description for each command. It also deSCribes system 
parameters that affect command usage. 

This chapter contains information on system specifications (dimensions 
and performance). This chapter may be used as a quick-reference tool for 
proper switch and jumper settings and I/O connections. 

Chapter 7: This chapter deSCribes Compumotor's recommended system maintenance 
Troubleshooting and troubleshooting procedures. It also provides methods for isolating 

and resolving hardware and software problems. 

Installation Process Overview 
To ensure trouble-free operation. you should pay special attention to the 
following: 

Q The environment in which the PC23 will operate 

Q The system layout and mounting 

iv PC23 ind8xer User Guide 
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o The wiring and grounding practices used 

These recommendations are intended to help you easlly and safely 
integrate the PC23 system into your manufacturing facility. Industrial 
environments often contain conditions that may adversely affect solid 
state equipment. Electrical noise or atmospheric contamination may also 
affect the PC23. 

Installation Recommendations 
Before you attempt to install this product. you should complete the 
following steps: 

<D Review this entire manual. Become famillar with the manual's contents so 
that you can quickly find the infonnatlon you need. 

~ Develop a basic understanding of all system components. their functions. and 
interrelationships. 

(3) Complete the basic system configuration and wiring Instructions provided In 
Chapter 2. Getting started. Th1s Is a bench test tntend.ed to be performed in a 
bench-top environment. 

® Perfonn as many basic moves and functions as you can with the prellmlnary 
configuration. You can perfonn this task only If you have reviewed the entire 
manual. You should try to simulate the task(s) that you expect to perfonn 
when you pennanently Install your system. However. do not attach a load 
at this time. This will give you a realtstic preview of what to expect from the 
complete configuration. 

® After you have tested all of the system's functions and used or become famillar 
with all of the system's features. carefully read Chapter 3, Installation. 

@ After you have read Chapter 3 and clearly understand what must be done to 
properly Install the system, you should begin the installation process. 
Proceed in a linear manner; do not deviate from the sequence or installation 
methods prOvided. 

(/) Before you begin to customize your system. check all of the system functions 
and features to ensure that you have completed the Installation process 
correctly. 

The successful completion of these steps will prevent subsequent 
performance problems and allow you to isolate and resolve any potential 
system dUllculties before they affect your system's operation. 

Developing Your Application 

Conventions 

Before you attempt to develop and implement your application. you should 
conSider the following: 

CJ Recognize and clarlty the requirements of your appllcation. Clearly define 
what you expect the system to do. 

CJ Assess your resources and llmitations. This will help you find the most 
efficient and effective means of developing and implementing your application. 

a Follow the guidelines and Instructions outltned In this user guide. Do not 
.ldp any .tepa or procedure.. Proper installation and Implementation can 
be ensured only If all procedures are completed in the proper sequence. 

To help you understand and use this user guide effectively. the conventions 
used throughout this user guide are explained in this section. 

Warnings & Cautions 
Warning and caution notes alert you to possible dangers that may occur if 
you do not follow instructions correctly. Situations that may cause bodily 
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tnjUIy are presented as warnings. Situations that may cause system 
damage are presented as cautions. Refer to the examples shown below. 

WARNING 

Do not touch the motor Immediately after H ha. been In u.e for an extended 
I period of time. The unit will be hot. 

Related Publications 
The following publications may be helpful resources: 

Q Parker Compumotor Programmable Motion Control Catalog 

Q Seyer. Martin. RS-232C Made Easy: Connecting Computers. PrInters. 
Terminals and Modems. Englewood Cliffs. New Jersey: Prentice Hall. Inc .• 
1984 

Q Operations user guide for the IBM or IBM-compatible computerthat you wlll 
use with the PC23 Indexer 

Q Schram. Peter (editor). The National Electrlc Code Handbook (ThJ.rd Edition). 
Quincy. MA: National Fire Protection Association 
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c H A p T E R CD 

Introduction 
Chapter Objective 

The infonnation in this chapter will enable you to understand the PC23's 
basic functions and features. 

Product Description 
The Compumotor PC23 is a microprocessor-based indexer that is designed 
to be inserted into an IBM Personal Computer (PC. xr. or AT) or 
compatible. 111e PC23 is not compatible with PS2 Models 50. 60. or 80. 
Manufactured as a single board. the PC23 Is designed to be inserted into a 
single open slot in the computer expansion bus or I/O channel. A separate 
adaptor box is included to provide an interface to the external motor 
drivers. limit switches. analog joystick. trigger inputs. programmable 
outputs. and incremental encoders. 

The PC23 will control up to three axes of any size Compumotor 
motor/drive system. most 200/400 step translator and stepper motor 
combinations. and other drive systems that accept pulsed control Signals. 

The PC23 uses a I6-bit processor with custom circuits to simplify 
generation of motion profiles and shorten processing time. 

Product Features 
The PC23 provides the following features: 

r.J Three axes of motlon control 

r.J Two-axis analog Joystlck Input 

r.J Designed for the IBM PC. AT. xr and most IBM PC compatibles. PS2 (Model 
30 only) 

r.J Compatlble with all Compumotor drives 

r.J Compatlble with Compumotor GCI software 

r.J May be programmed to interrupt the host processor 

r.J l.OOO-character buffer per axis permits downloading of multiple move 
sequences per axis 

r.J Supplied software support disks provide user utUity programs. set-up and test 
routines. and help Informatlon 

r.J Supports motor/drive resolutlons up to 50.000 steps/rev 

r.J Closed-loop control with an Incremental encoder 
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a User-deftned trigger Inputs (6) and outputs (6) 

a All Inputs and outputs are optically Isolated 

a CW and CCW end-of- travel Ilmlts and Home limit provided for all three axes 

a User control of pulse source provides for complex move profiles 

1:1 TIme distance streaming for arbltraly contours 

Theory of Operation 
The PC23 receives acceleration. velOCity. and position information (in an 
ASCII format) from your computer. In tum. the PC23 uses that 
information to generate motion prome command signals for the three 
axes. Move commands are then sent to the external drive in the form of 
step pulses at a rate of up to 500 kHz. Additional logic provides other 
necessary functions. such as monitoring limit Switches. setting the 
direction of motor motion. turning outputs on and off. and waiting for 
trigger inputs. The following figure shows a block diagram llIustrating the 
system's functional processes. 

With simple indexer commands. you can move any or all of the three axes 
as follows: 

a Rotate to a precise poSition and stop 

1:1 Rotate at a constant velocity 

1:1 Alternate back and forth between two angular positions 

1:1 Use a sequential combination of the above moves 

You can pOSition two axes with a joystick by wiring a simple Sk.Q 
potentiometer joystick to the PC23. You can combine joystick control 
with programming for easy hands-on manipulation. 

You may use the PC23 in an open-loop system with no external position 
feedback devices. To enhance the accuracy of pOSition control you can use 
an incremental encoder (closed-loop operation). The encoder. mounted 
either on the load or on the motor. provides a feedback signal to the 
indexer to indicate actual motor or load pOSition. The encoder interface is 
intended for applications where desired positional accuracy exceeds the 
accuracy of the mechanical system components (such as a leadscrew on an 
x-y table). 

Incremental Encoder Pulses Itlon 

JOYSTICK 
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c H A p T E R 

Getting Started 
Chapter Objectives 

The infonnation in this chapter will enable you to do the following: 

I:) Verify that your system arrived without damage 

I:) Become familiar with system components and their interrelationshIps 

I:) Establish the basic system configuration 

I:) Ensure that each component functions properly 

What You Should Have 

Bench Test 

Upon receipt, you should inspect your PC23 Indexer shipment for obvious 
damage to its shipping container. Report any damage to the shipping 
company as soon as possible. Parker Compumotor cannot be held 
responsible for damage incurred in shipment. The items listed in the 
following table should be present and in good condition. 

Description 
PC23 PCA card 
Adaptor box w/cable assembly 
PC23 User Guide 
Software support disk #1 
Software support disk #2 
25-pin drive cable assemblies (3) 
PC23 card guide 
PCA harness clamp 
Adaptor box mounting brackets (2) 
#4 machine screws (2) 
#6 machine screws (4) 
25-Pin connector plug (3) 
25-Pin connector shell (3) 

Part Number 
71-006085-02 
71-006457-02 
88-007015-03 
95 -011353-01 
95 -011354-01 
71-007566-10 
58-004144-01 
53-006886-01 
53-006007-01 
51-006021-01 
51-006037-01 
43-001989-01 
43-001990-01 

This section provides bench test procedures for the PC23 Indexer system. 
The following figure illustrates the temporary bench test configuration. 
Use the same computer that I/OU will use in the final system 
col1flguration discussed in Chapter 3. Installation. For test purposes, 
connection of the encoder and the auxiliary switches is not required. 
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IBM PC Computer 

To complete the Bench Test. you will need the following tools and 
additional items (not provided with the PC23 ship kit): 

a mM computer 

a Small standard screw driver 

a Needle-nose pliers 

a 5VDC external power supply 

a Wire (to connect external 5VDC power to the adaptor box) 

CD Set the Address 
For the computer to control the PC23. it must know where to write 
instructions and read responses. This requires that the PC23 have an 
address. 

The address is set using the 8-position DIP switch located on the PC23 
indexer card. This package consists of eight switches representing a 
binary number. Only two of the four address locations are signtficant: one 
for control and one for data. Input and output operations use the same 
address. The address may be set to any number that the PC will recognize 
as valid. 

Jumper JU13 
(Remow III enIIbIe ... _11 

The DIP switches are negative true in that any switch in the pOSition 
marked ON has a binary value of zero. Switches that are OFF have a non­
zero binary value. The sum of the binary values of DIP switches 1 through 
8 is the board's base address. The binary values assigned to each of the 
eight DIP switches are listed in the table below. 

Binary Value (OFF) DefaUlt 
Switch ## Addre .. Decimal HEX Setting 
1 9 512 200 OFF 
2 8 256 100 OFF 
3 7 128 80 ON 
4 6 64 40 ON 
5 5 32 20 ON 
6 4 16 10 ON 
7 3 8 8 ON 
8 2 4 4 ON 

The PC23 is shipped from the factory with switches 1 and 2 in the OFF 
pOsition. all others ON. The board address then is 256 + 512 = 768 (or 
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100 + 200 = 300 hex). As such. the PC23 is configured to occupy I/O 
address locations 300 hex through 303 hex. The control and status 
registers are at the odd address location (301 hex). and data registers are at 
the even address location (300 hex). The default address is sUitable for 
testing and for general use if no other peripheral devices in the computer 
are using the same address. This address does not conflict with typical 
devices that reside on the I/O bus. such as graphics adaptors. disk drives. 
and ser1al cards. The PC23 occupies four address locations on the I/O bus. 

(2) Enable Self Test 
Remove jumper JU 13. located above the edge connector and near the top of 
the PC23 PCA card. Removing this jumper enables you to initiate the self 
test function. The self test will be used later in the system functional test. 
You must re-install the jumper when testing is complete. 

® Install the Indexer & 
Connect the Adaptor 
Box 

Use the following steps to Install the PC23 PCA card into your computer: 

<D Turn off the power to the computer. 

@) Remove the computer's cover to access the internal slots where peripheral 
PCA cards are added. 

@ Remove the sheet metal bracket that covers the external access slot. Save the 
screws. On IBM and IBM-compatible computers. this will be at the rear 
access panel where all external connections are made. This bracket will be 
replaced by the bracket on the end of the PC23 PCA card. 

® Mount the suppUed card guide in the computer to support the opposite end of 
the PCA carel. This guide snaps into the holes in the computer's chassis. 

CAUTION 
. 

While handling the PCA card, be sure to observe proper grounding 
techniQues to prevent electro-static dlscharae (ESD). 

@ Run the cable harness from the adaptor box through the slot in the 
Computer's access panel and plug its four Oat cables into the PCA card 
connectors. Each cable connector is marked with a J designation (1 through 
4) that matches a connector on the PC23 PCA card. 

CAUTION 

Be sur. to align the adaptor connectors properly over the pins on the PCA 
card connectors. Any misalignment can damage the cables and the PCA 
card connectors. 

@ Use the two (#4) machine screws suppUed with the PC23 to attach the cable 
harness clamp to the mounting bracket. Install the bracket clamp so that the 
two screws fit in its adjustment slots. Squeeze the cable harness tightly 
against the mounting bracket and tighten the screws. 

(l) Insert the bottom comer of the PC23 board into the PCA card guide slot. Ease 
the card and the bracket-end simultaneously down into the computer until the 
PCA card edge connector reaches the mating connector at the bottom. Adjust 
the PCA card until the edge connectors align and press it down into the 
mating connector. Be careful Dot to diaconnect the adaptor box cables. 

@ Using the screw that secured the original access slot cover bracket. fasten the 
PC23 mounting bracket and the adaptor box ground wire to the computer 
chassis. 
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® Connect the Drive 

Computer 
Chassis 

The PC23 is shipped with its step and direction outputs configured as TIL­
compatible differential. If your system accepts only single-ended indexer 
outputs, refer to Chapter 6, Hardware Reference, for procedures to change 
the outputs from differential to single-ended. 

The PC23 ship kit includes three pre-wired cables with 25-pin connectors. 
Although the PC23's differential outputs are compatible with all 
Compumotor drives, the attached connectors may not be compatible with 
the drive's connector (e.g., PK130). If you must remove the cable's drive­
end 25-pin connector to access the wires, refer to the following table for 
wire color codes and functions. If custom wiring is called for. use 24 AWG 
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wire. The maximum recommended cable length is 50 feet. Shield your 
custom cables with the shield connected to earth ground (pin 5). 

Pin' Wlr. color Function 
1 Red STEP + 
2 Green DIRECTION + 
5 SHIELD 
14 Black STEP -
15 White DIRECTION -
16 Blue SHUTDOWt...J + 
17 WhitelRed SHUTDOWN -
Use the following procedure to connect the drive to the PC23 adaptor box: 

CD Set up your drivels) and connect the motor(s) according to the set-up 
Instructions in your drive user guide. 

CD Tum off the power to the d.rlve. 

CD Connect one end of the drive cable to the axis 1 MOTOR DRIVER connector 
on the PC23 adaptor box. Connect the other end of the cable to the drive. If 
you are using two or three drives, connect them In the same manner to the 
axis 2 and axis 3 MOTOR DRIVER connectors. 

@ Connect the +SVDC Power Supply 
The output circuits for all adaptor box connectors require an external 
+5VDC power supply. For the purpose of this bench test, the power supply 
must have a current capacity of O.75A Supply regulation should not 
exceed 10%. 

Connect the power supply to anyone of the three adaptor box AUXILIARY 
connectors. Connect the power supply's positive tenninal to pin 23, and 
the negative tenninal to pin 21. 

+5VDC 
Power Supply 

AUXIUARY 

® Test the System 
The successful completion of the steps in this test will verify that your 
system connections are correct and that the system operates properly. 
The PC23~ dqault resolution is 2lJ,000 steps/rev (l.0 J.LS step pulse 
width). U IIOU are using afuU or half-step drive (e.g., PK3), the self 
test may not work. 

1 . Verify that the drive and motor connections are secure. 

2. Verify that you have removed jumper JU13 on the indexer card. 

3. If the drive you are using is equipped with limits (e.g., Compumotor Plus), disable them 
for this test. 

4. Apply power to the drive(s) in accordance with the drive user guide. The motor(s) must 
be free to rotate in either direction. 

S. Apply power to the computer to initiate the self test. 

If the PC23 detects a problem on power-up, It will turn on the fault LED 
which Is visible through the mounting bracket above the cable harness. 
If the LED illuminates on power-up, switch off power and refer to 
Chapt.r 7, Troubl •• hootlng. 
Immediately after applying power, the motor(s) wiU rotate first in the clockwise (CW) 
direction, and then in the counter-dlckwise (CCW) direction. The distance and rate of 
rotation depends on the motor's resolution. Standard Compumotor 25,000 steplrev 
motors will rotate 1 revolution at a rate of 0.2 revs/sec (25,000 steps at 5,000 
steps/sec). 
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After the test move is complete, the fault LED should illuminate. Also, after the test 
move, the PC23 will not function until you cycle power to the computer. 

6. Turn off power to the computer and replace jumper JU13 on the PC23 indexer 
carel This disables the self-test routine. 

7. Turn on power to the computer and insert PC23 support diskette #1 into the computer 
disk drive. 

8. At the A> prompt, type: PC23TERM. 

9. Enter the device address (768), and answer Y (yes) to the reset question. 

10. You should now be in the terminal emulation program and able to enter motion commands. 
Enter the command sequence below. H you make a mistake while entering the 
commands, do not backspace. Inatead, re-type the command 
sequence. 

Command 
lLD3 
lAl0 
lVl 
lD2SIIII11 
lG 

Description 
Disables limits for axis #1 
Sets acceleration to 1 0 rps2 
Sets velocity to 1 rps 
Sets distance to 25,000 steps (1 rev @ 25,000 steps/rev) 
Go (execute the move) 

The motor should rotate one clockwise revolution and stop. 

11. Press the <FlO> key to exit the program. 

12. After successfully completing the system test, remove power from all components 
(including the computer) and disconnect the external +5VDC power supply and motor 
driver from the adaptor box. 

13. Proceed to Chapter 3, Installation. In Chapter 3, you will configure you system for 
permanent operation 
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c H A p T E R ® 

Installation 
Chapter Objectives 

The infonnation in this chapter will enable you to do the following: 

Q Mount all system components properly 

Q Connect all electrical system inputs and outputs properly 

Q Verify (test) system connections and operablUty 

Bfifore 1I0U begin this chapter, 1I0U must complete aU the steps and 
instructions discussed in Chapter 2. 

Installation Precautions 
To help ensure petsOnal safely and long life of system components. pay 
special attention to the following installation precautions: 

Q Always remove power to the computer before doing the following: 
- Installing or removing the PC23 indexer board 

- Connectlng or disconnecting the cable harness 

Q Always remove power to the computer and adaptor box before doing the 
following: 
- Connecting or disconnecting system components 

- Changing the indexer or adaptor box jumpers 

Q Make sure the indexer is operated In room temperatures between 32 and 122°F 
(0 to 50°C) and at a relative humidity between 0 and 90% (non-condensing). 

Installation Procedures 
This section provides step-by-step procedures for adaptor box connections 
and mounting. and system testing. 

CD Mount the Adaptor Box 
The adaptor box may be installed wherever it is convenient, within reach 
of the supplied cable. Attach the two small brackets (supplied in the ship 
kit) to both ends of the adaptor box for mounting it to a surface (refer to 
the following figure). 
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® Connect the Motor Driver 
Connect the drive to the adaptor box's MOTOR DRIVER connector as you 
did in Chapter 2. 

@ Make Auxiliary Connections 

Pin # 
1 
2 
3 
4 
5 
6 
7 
8 
9- 13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24&25 

There are three AUXILIARY connectors located on the adaptor box, one for 
each axis. Refer to the table below for aux1l1ary connector pin 
assignments. The following figure is a typical I/O wiring diagram for one 
axis. 

Axis #1 
Trigger #1 Input + 
Trigger #2 Input + 
Home Enable Input + 
CCW Limit Input + 
CW Limit Input + 
CCW Limit Return -
CW Limit Return -
NC 
NC 
Trigger #1 Input Return -
Trigger #2 Input Return -
Home Enable Return -
NC 
Programmable Output #2 
DC Common 
Programmable Output #1 
DC Common 
NC 
Ext +SVDC Input (user-supplied) 
NC 

Axis #2 
Trigger #3 Input + 
Trigger #4 Input + 
Home Enable Input + 
CCW Limit Input + 
CW Limit Input + 
CCW limit Return -
CW Limit Return -
NC 
NC 
Trigger #3 Input Return -
Trigger #4 Input Return -
Home Enable Return -
NC 
Programmable Output #4 
DC Common 
Programmable Output #3 
DC Common 
NC 
Ext +SVDC Input (user-supplied) 
NC 

Axis #3 
Trigger #5 Input + 
Trigger #6 Input + 
Home Enable Input + 
CCW Limit Input + 
CW Limit Input + 
CCW Limit Return -
CW Limit Return -
NC 
Joystick Connections 
Trigger #5 Input Return -
Trigger #6 Input Return -
Home Enable Return -
NC 
Programmable Output #6 
DC Common 
Programmable Output #5 
DC Common 
NC 
Ext +SVDC Input (user-supplied) 
NC 
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Auxiliary Connector 
(on ,he ~'or box) 'iriNEihmm&& 

... 
Positive (+) 

Lead 

N.O •• NormaIy Open SwIIdI 

N.C •• NormdyCloMd Swach L...~ ..... - .......... - ...... ----4 ........... ---------I 

Programmable 
Output 
Connections 

Input 
Connections 

"Home Enable 
Input 

Each auxiliary connector has two programmable output bits (POBs) (the 
previous table), Using the 0 command, you can Instruct the PC23 to set 
these outputs high or low in the course of executing commands. They are 
used to signal external equipment, or tum process-related devices on and 
off. These outputs can source 3OmA. enough current to drive an optical 
isolation circuit or solid state relay. Refer to Chapter 6, Hardware 
Reference, for the output circuit configuration diagram. 

Electrical noise is usually caused by voUage spikes, not current. 111.erefore. 
circuits designed to use these outputs in a current mode (rather than voltage 
stgnal. mode) are less likely to experience electrical interference. 

Auxiliary inputs include six trigger inputs, a home enable input. and end­
of-travel CW and. CCW limit inputs (refer to the previous table). When an 
encoder is not used, the CW, CCW, and home Inputs provide the 
only load position feedback to the PC23. 

Each input has two tenninals (+ and -) and is isolated from the other 
input pairs. Refer to Chapter 6. Hardware Reference. for the input circuit 
configuration diagram. 

All inputs are current-driven optical isolators, not likely to suffer false 
triggering due to electrical interference. Inputs may be directly driven by 
voltage sources of 3.5V to lOY. Higher voUages will require the addition of a 
current-limiting resistor wired in series. 11te value of this reSistor may range 
from 50n to loon per rolt above lOY. For example. a 24V source calls for a 
700n to l,40Dn resistor wired in series with the input. 

Use the Home Enable input to establish a home position and return to that 
position when deSired. The most common way to use this input is to 
mount a normally-closed switch at a home reference position. Connect 
the switch's positive lead to auxiliary connector pin 16, connect the 
negative lead to the external power supply ground. and connect pin 3 to the 
positive side of the external power supply. The home input polarity may 
be reversed with the OSC command. 
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The home Input Is used for homing the motor in open-loop (1'8B13) and 
closed loop (1'8B1) operations. In the closed-loop mode, the encoder's Z 
channel pulse Is used In conjunction with the home switch to determine 
the home position. Both the open loop and closed loop homing functions 
are deSCribed later In this chapter In the System Test section. 

CAUTION 

Compumotor cannot guarantee proper homing performance with the home 
and end-of-travel limit Inputs tied together. 

--cw & ccW The CCW and CW end-of-travelllmit inputs selVe as safety stops that 
Limit Inputs prevent the load from crashing Into mechanical stops and damaging 

eqUipment or Injuring personnel. 

--Trigger Inputs 

As illustrated In the previous figure, connect pins 4 (CCW) and 5 (CW) to 
the positive side of the external power supply. Connect the positive side of 
the normally-closed switches to pins 6 (CCW) and 7 (CW), and connect the 
negative side of the switches to the external power supply ground. 

Mount the switches such that the load forces them to open before it 
reaches the physical end-of-travel (leave enough room for the load to 
stop). When the load opens the limit switch, the motor comes to a halt. 
The motor will not be able to move In that same direction until the limit 
Is cleared (switch closes). The actual stopping distance depends on motor 
speed and the Limit Acceleration (LA) setting. 

CAUTION 

Make sure the LA setting (deceleration rate) Is Increased when moving 
heavy loads or oDeratina at hlah sDeeds. 

Use the LD command to disable or enable the limit Inputs. Use the RA or 
18 commands to check the status of the limit switches. 

There are two trigger Inputs on each axis (total of six). Connect pin I 
(trigger Al and pin 2 (trigger B) to the positive side of the external power 
supply. Connect the trigger switch's positive lead to pin 14 (trigger A 
return) and pin 2 (trigger B return) and connect the switch's negative lead 
to the external power supply ground. 

The trigger switches can be normally-open (not grounded) or normally­
closed, depending on the TR command setting. The Indexer can be 
programmed to wait until one or more Inputs switch to a desired state 
(closed or open, 1 or 0). 

@) Connect the Encoder (optional) 

The 25-pln ENCODER connectors mate with the cables of the optional 
Compumotor encoders available on microstepplng motors. These encoders 
use the same +5VDC external power supply as the rest of the adaptor 
circuitry. 

If you use an encoder other than one supplied by Compumotor, pay special 
attention to the following requirements: 

Q It must be an incremental encoder with two-phase quadrature output. An 
index or Z channel output is optlonal. Outputs may be differential or single­
ended. 

Q It must be a 5V encoder to use the Adaptor power supply. Otherwise, it must 
be separately powered. with TIL-compatible or open-collector outputs. 
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a The decoded quadrature resolution must be less than the motor resolution by 
a factor of four to take advantage of the PC23's position tracking capability. 

Refer to the following table for ENCODER connector pin assignments. If 
custom wtring Is called for, use 24 AWG wire. The maximum recommended 
cable length Is 25 feet. Encoder cables should be shielded with the shield 
connected to earth ground (pin 8). Refer to Chapter 6, Hardware Reference, 
for a diagram of the circuit common to all encoder Inputs. 

Pin. 
1 
2 
3 
4 
5 
6 
7 
8 
9·13 
14·20 
21&22 
23·25 

Function 
Quadrature Channel A+ 
Quadrature Channel A· (optional) 
Quadrature Channel B+ 
Quadrature Channel B· (optional) 
Channel Z+ (index) 
Channel Z· (optional) 
NC 
Shield 
NC 
Ground 
NC 
+5VDC (250rnA max), user supplied 

@ Connect the External Power Supply 
The output circuits for all adaptor box connectors require an external 
+5VDC power supply. This power supply must have the current capacity to 
drive the adaptor box circuitry, including any encoders plugged Into the 
ENCODER connectors. Supply regulation should not exceed 10%. See the 
follOwing table for power supply guidelines 

Use 
MOTOR DRIVERs only 
Plus AUXILIARY connections 
Plus ENCODERs • 

Current Requirement 
O.7SA 
1.0A 
1.SA to 2.0A 

Connect the power supply to anyone of the three adaptor box AUXILIARY 
connectors. Connect the power supply's positive tennlnal to pin 23, and 
the negative tenninal to pin 21 (see example in Chapter 2, Getting Started). 

® Connect the Joystick (optional) 

The PC23 uses an 8·bit analog·to·digital (A/D) converter to accept analog 
voltage input (generally from a potentiometer joystick) to control motor 
velOCity. Connect the joystick using pins 9 through 13 on the axis #3 
AUXILIARY connector (see the following figure). Although you can use any 
lkil to lOW pot as ajoysttck reference, CompumotDr recommends that you 
use a 5kil potentiometer to ensure good deflection linearity. 

Axis #3 
Auxiliary COnnector 

~=~~:;::~""';'~-'\'Yv-- No Connection 

L....:~-I-.....;:;=:.:=~~.......;.:;-..... -'\fV\,-- No Connection 
lJH 1 - 1(]kg potentiometers 
(51<0 nocommanded) 
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System Test 
This section is provided to test for proper system connections and 
operability. The recommended tests in this section can be performed on 
all three axes. To conselVe space. the command examples are tailored to 
axis 1. To test the other axes. you must prefix each command with the 
axis number. 

In the bench test conilguration. the end-of-travellimit functton Is 
disabled in software (factory default), allowing testing without wiring 
limit switches. If you are now testing the system with a motor connected 
to a IUn1ted-travel mechanism. you must enable the IUn1t function with 
the LDQJ command and connect limit switches to protect the mechanism. 
The motors can be stalled indefinttely without damage to the drive. 

Utility Commands 
The ut1l1ty commands below may be useful throughout this section while 
testmg your PC23. 

Command 

s 

LD3 

AS 

PS 

Description 
Halts the motor immediately. The immediate deceleration may cause 
a loss of position. This Is a panic stop. This command takes 
effect immediately after you issue it. 
Decelerates the motor to a stop using the last defined acceleration 
value. The system executes this command immediately after you 
issue it. 
Disables the limit switch functions. It allows motor motion with no 
limits connected. 
Instructs the PC23 to backspace the cursor and delete the last 
character you entered 
Instructs the indexer to pause for a period of time that you specify. 
Buffered commands that follow the PS command are not executed 
until the indexer receives a Continue (C) command to clear the pause 
and resume execution. 

<D Enter the Terminal Emulation Mode 
Thts system test uses the same terminal emulation mode used for the 
bench test you performed in Chapter 2. Complete the following steps to 
enter the terminal emulation mode: 

<D Insert PC23 support diskette #1 into the disk drive. 

@ At the A> prompt enter PC23~ERM. 

@ Enter device address 768 and answer Y (yes) to the reset question. 

The PC23 should now be in terminal emulation mode. ready to accept X 
language commands. Press <1'10> at the end of this system test if you 
wish to exit the program. 

® Test CW & CCW Limit Input Connections 
Before you verify that the limit switches are working properly. check the 
following connections: 

(J Ensure that the CW and CCW limit switches are wired properly (nonnally 
closed switches that open when the load moves to the limit position). 

(J Make sure that the load is not attached to the motor. 

Q Make sure that you can manually open and close the limit switches. 

Use the following procedure to test the limit input switches on axis # 1 
(repeat for each axis): 

<D Open both CW and CCW switches. 
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(2) 1)rpe lIS. If all other Inputs are opened, the response should be 1: 001110; 

this means that both CW and CCW llmtts (represented by the 3rd and 4 th 
dIglts) are opened. 

(3) Close the CW ltmlt switch. 

® 1)rpe lIS. Assuming all other Inputs are open. the response to this 
command should be 1: 000110. 

(5) Close the CCW 11mlt switch. 

(I) Type lIS. The response should be 1: 000010. 

(f) To test the CW ltmlt switch, enter the following string of commands: 

Command D •• crlptlon 
Enables CW and CCW limits 
Sets Indexer to continuous mode 

LD. 
Me 
LA10 

AS 
V2 
B+ 

When limit is encountered motor decelerates at 10 rps2 

Sets acceleration to 5 rps2 

e: 

Sets velocity to 2 rps 
Sets motor direction (+ - CW) 
Executes the move (GO) 

The motor should move at a constant velocity. 

(8) Open the CW limit switch. The motor should come to a stop at 10 rps 2. 

<ID To test the CCW limit switch. enter the following string of commands: 

Command 
Me 

Al 
Vl 
B­
e: 

Description 
Sets indexer to Continuous mode 

Sets acceleration to 1 rps2 
Sets velocity to 1 rps 
Sets move to the CCW direction 
Executes the move (Go) 

The motor should move at a constant velocity. 

® Open the CCW limit switch. The motor should come to a stop at 10 
rps2. 

If the motor continues to move. open the CW l1m1t switch. If the motor 
stops when you open the CW limit switch. swap the CW and CCW limit 
input wires. 

If neither of these limit switches stop the motor, recheck your switch 
wiring and refer to Chapter 7, Troubleshooting. 

@ Test Trigger Input Connections 
The six trigger inputs are typically connected to sensors or other signal 
sources to provide the indexer with information on external conditions. 
The indexer can be programmed to wait until one or more inputs switch to 
a desired state (on or off. 1 or 0). The TR command causes a pause in the 
execution of buffered commands if one or more trigger inputs are not in 
the state specified by the command. The TS command reports the state of 
all six trigger inputs. 

Use the following steps to verify that you have wired the trigger inputs 
properly: 

<D Type lTS. If all the trigger Inputs are open (not grounded). the response 
should be 1: 000000. 

~ Close the TRIG 1 Input switch. 

~ Type lTS. The response should be 1: 100000. This vertfies that the TRIG 1 
input Is closed. 
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Repeat steps 1 through 3 for each trigger Input. 

® Enter the following commands: 

command D8Saiption 
lUI Sea indexer to normal mode 
A2 Sea accelellmon to 2 rps2 
V2 Sea velocity to 2 rp6 
D2S.- Se1B dsllna to 25.000 Idep8 
'rIUXXXXX Wait for Trigger Input 1 to be grounded 
Q ExeaItes the II'IClW (Go) 
~ Ground trigger input 1 (motor w1ll move). 

® Test POB Connections 
The PC23 Is equipped with six programmable output bits (two per axis). 
You may use them to signal a peripheral device that the PC23 has just 
completed some event. These outputs are controlled with the 0 Command. 

Perform the following steps to verify that you have wired the outputs 
properly: 

(i) Type 0111111 

The response from this command should be 5VDC, as measured between the 
POB (pin 18 or 20) and the external power supply ground. 

(i) You may change the reading between the POB (pin 18 or 20) and the external 
power supply ground to logic low (0VDC) by entering the following command: 
O(ll(ll(ll(ll(ll(ll 

® Test Encoder Resolution 
The PC23's encoder feedback functions will not operate properly if the 
encoder resolution or signal polarity are Incorrect. 

The Encoder Resolution (ER) command defines the number of positions 
(steps) received by the drive per revolution of motor movement. If you 
have an encoder, refer to the operator's manual for the resolution of your 
encoder. Use the following example as a gUide for setting your encoder 
resolution: . 

command DeSciiption 
BR4000 Tels the indexerlhallhe encoder has a resolution of 4,000 steps/rev after 

~actalUre (1,000 lines) 

You may test the encoder resolution setting with the following procedure. 
The objective is to move the motor with open-loop moves and verify that 
the number of feedback encoder counts meet with your expectations. 

(i) Issue the lFR status request command to verify that all encoder functions are 
off for the test axis (axis #1). The response should be 1: 00000000. If the 
response is not 1: 00000000, refer to the FR and FS commands in Chapter 5, 
Software Reference. 

(i) Use the following commands to make the motor move 1 revolution and set the 
absolute position counter to zero (example assumes use of a 25,000 step/rev 
motor): 

command 
lIN 
rSBI'II 

All'll 
V2 
D2SI'IJ(IlI'/I 
PZ 
Q 
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~ Report the encoder pos1t1on with the following command: 

commana b8SCription 
ux Repor1s Encoder Pasilion 

® Issue the FSB" command and repeat steps 1 through 3 to ensure that the 
backlash or motor windup are not interfering with the test. Issuing the 
encoder position report (px) command should yield a number very close to the 
parameter that you spec1fled with the encoder resolution (ER) command. 

If the encoder posittDn report is negative, encoder charmels A and B are 
reversed. You can correct this by swapping encoder channel A+ with B+ 
and A- with B- (reversing encoder direction). Be sure to tum power o.ff 
bf:fore reuersf.r&I1 CUIII wires. 

@ Test the Homing Function 

Test the Home 
Switch 

Go Home 
Process 

Thls section provides procedures to test the home switch and the homing 
function for both open-loop and closed-loop operation. Open-loop homing 
uses only the home switch to establish the home reference position. 
Closed-loop homing uses the home SWItch and the Z (Index) channel from 
an Incremental encoder to establish the home reference pOSition. 

Before testing the homing function, you should use the following procedure 
to test whether you have connected the home switch properly: 

(j) Assuming the switch Is normally-closed. manually open the switch and type 
lIS. Assuming your end-of-travell1m1t switches are closed and all other 
Inputs are open (not grounded), the response wUl be 1:000010. The 5 th digit 
In the response represents the home input status. 

® Close the home switch and type lIS. The response should be 1: 000000. 
This verifies that the switch Is connected properly. 

(j) To Initiate the homing function, you must issue the Go Home (Ga) command. 
When you issue the Go Home command, you must Include the direction and 
velocity that the motor should use to search for home. You may also specuy 
the Go Home acceleration with the GA command. 

® After you issue the GB command. the motor begins to move In the direction 
and at the velocity and acceleration that you specified. The PC23 watts for the 
home limit Input to go active (usually activated by the load opening a 
normally-closed home switch). If the motor trips an end-of-travellimit switch 
whUe it searches for home. it will reverse direction and look for the home limit 
Input to go active. If the motor trips the other limit switch before it detects 
the home signal, the Go Home move wUl be aborted and the motor will stop. 

<ID WhUe the motor (and load) is moving. the PC23 recognizes the home position 
as the position where the home l1m1t signal makes a transition from ON to 
OFF. or from OFF to ON. depending on If the ose setting is active high or active 
low (default is active high. home = transition from ON to OFF). 

® The motor decelerates to a stop. 

(5) The motor changes direction. passes the home position. and stops 1/32 of a 
revolution on the opposite side of the home position. 

® The PC23 then changes motor direction again and creeps the motor at 0.1 rps 
untU it reaches the home position (open-loop) or untU it receives the encoder's 
Z Channel pulse (closed-loop). 

lJ) When the homing operation Is complete. the Indexer automatically resets its 
Internal absolute position counter for that axis to zero (same as Issuing pz). 

You can verify If the homing process was successful by Issuing the Go 
Home Status (R.C) command. 
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Test Open­
Loop Homing 

Test Closed­
Loop Homing 

You must ensure that the flnal approach (step 4 above) is in the same 
direction you wish the motor to move after the hOming function is 
complete. If the desired post-homing direction is CW, the 0.1 rps creep 
portion of the go home move must start from the CCW side of home. If 
there is sfgnificant backlash in the system, and the indexer is instructed 
to go home in the CW direction, the motor may end up on the wrong side of 
the home signal and execute Its final approach In the wrong direction. 

There are two situations In which the PC23 can lose track of the home 
position. They are (1), overshoot resulting from a Go Home velocity that is 
too high, and (2), a mechanical or electrtcal home switch sJgnal delay. In 
such situations, you should reduce the Go Home velocity. 

Use the following procedure to test the open-loop homing function: 

<D Issue the following commands: 
commana b86Ci'iption 
Ll)1IJ Enable the CWand CCW limits 
GAS Sets go home acceleration 10 5 rps2 
G8+2 Instrucls the molOr 10 go home (CW) at 2 rps 

The motor should move in the CW direction at a constant velocity of 2 rps. When the load 
opens the home switch (If the motor Is not connected to the load, you must 
manually open and cION the swItch), the motor decelerates to a stop. The motor 
changes direction, travels CCW past the home position, and stops. The motor changes 
direction again and creeps CW at 0.1 rps and stops at the home position (or when you 
manually open and c/o.e the home switch again). 

<2> Issue the lPR command to verify that the homing Is complete and that the 
absolution poSition counter is reset to zero. The response should be 
1: +00000000. 

@ Issue the lRC command to verify that the homing was successful. The 
response should be 1: *@. 

The closed-loop homing function uses the encoder's Z channel and the 
Home switch for pOSitiOning. The Z channel is output once per revolution 
of the rotary encoder. Home is established when the load opens the 
nonnally-closed Home Enable switch, and while the switch is open the 
encoder outputs its Z Channel pulse. You can adjust them to coincide by 
(1), decoupl1ng the encoder from the motor and turning the encoder until 
they coincide, or (2). moving the home Switch until they coincide. 

CAUTION 

If the Home Input Is active for more than one encoder revolution, multiple 
home definitions will result and the repeatability of the homing function will 
be lost. When no Home Enable switch Is needed, this Input should be left 
unconnected. 

You can perfonn closed-loop homing only if the PC23 is in the encoder 
step mode (set with the I'SB1 command). 

You can change the active states (active hJgh or low) of the home input and 
the Z channel with the OSC and OSD commands respectively (see the 
conunand descriptions in Chapter 5, Software Reference). 

Use the following procedure to test the closed-loop homing function: 
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G) Issue the following commands: 
commana b8Saiption 
I'SBl Enable encodar stap mode 
LDIII Enable 1he CWand CCW limits 
laS Sets go home aoceIeration eo 5 rps'l 
Q&+2 Instruds fie motor eo go home (CW) al2 IPS 

The motor should move in the CW direction at a constant velocity of 2 rps. When the load 
opens the home switch (U the motor Is not connected to the load, you must 
",.nually open the switch), the motor decelerates to a stop. The motor changes 
direction, travels COW past the home position, and staps. The motor changes direction again 
and creeps CW at 0.1 rps and stops when the Z channel pulse from the encoder is received 
while the home switch is active (open). 

~ Issue the lPX and the lPR commands to verify that the homing Is complete 
and that the absolution position counter Is reset to zero. The responses to 
both commands should be 1: +00000000. 

~ Issue the lRC command to verify that the homing was successful. The 
response should be 1: * e. 

(() Adjust the Joystick 
Use the following procedure to adjust the joystick for proper operation: 

G) Issue the AVl and the AV3 commands. Both channel voltage level responses 
should be between OV (CB1:o.oov) and O.OO5V (CB1:0.005V). 

~ Issue the AVIII and AV2 commands. Both channel voltage level responses 
should be greater than the responses from the AVl and AV3 commands. 

If the AV conunand responses do not provide the specified voltage values. 
check the joystick connections and the hardware configuration. 

® Issue the following command loop sequence: 

Command 
L 
AVIII 

AV2 

'11 
N 

Description/Response 
Begin loop 
Report analog vohage on channel 0 (the response should be 
CBIa:l.25V) 
Report analog vohage on channel 2 (the response should be 
CB2:1.25V) 
Wait 1 second 
End loop 

The AVIa and AV2 responses should appear on the CRT at 1 second update intervals. 

® While the AV command responses are being updated on the computer CRr. 
mechanically adjust the potentiometer on the joystick assembly (not the 
Joy.tick itaelf) until the responses indicate a voltage level of 1.25V (±O.25V). 
Issue the s command when you have completed the adjustment. 

@ Issue the lJZ and 2JZ commands. 
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c H A p T E R ® 

Application Design 
Chapter Objectives 

The information in this chapter will enable you to the following: 

Q Recognize and understand important considerations that must be addressed 
before you implement your application 

Q Understand the capabUtties of the system 
Q Customize the system to meet your requirements 
TIle X language command examples in this chapter are tailored to single-axis 
operation. To use these examples for multi-axis simulation, you must change 
the axis-specific preftxfor each command (1, 2, or 3). Ijyou do not specify an 
axis, the PC23 defaults to axis # 1. 

Application Considerations 
Successful application of a rotary' indexer system requires careful 
consideration of the following important factors: 

Q Mechanical resonance 
Q Ringing or overshoot 
Q Move times (calculated vs. actual) 
Q POSitional accuracy and repeatability 

Mechanical Resonance 
Resonance, a characteristic of all stepper motors, can cause the motor to 
stall at low speeds. Resonance occurs at speeds which approach the 
natural frequency of the motor's rotor and the first and second hannonics 
of those speeds. It causes the motor to vibrate at these speeds. The speed 
at which fundamental resonance occurs is typically between 0.3 and 0.8 
revs per second and 15 highest for small motors and lowest for large 
motors. 

Most full-step motor controllers Jump the motor to a set minimum starting 
speed to avoid this resonance region. This causes poor perfonnance below 
one rev per second. In nearly all cases, using a micro-stepping drive with 
the PC23 will overcome these problems. 

Motors that will not accelerate past one rev per second may be stalling due 
to resonance. The resonance point may be lowered to some extent by 
adding inertia to the motor shaft. This may be accomplished by putting a 
drill chuck on the back shaft. This technique is applicable only to double-
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shaft motors wWl the shaft extending.from both ends oj the motor. In 
extreme cases. you may also need a viscous damper to balance the load. 
One of the manufacturers of viscous dampers Is listed below: 

Ferrofluidics Corporation 
40 Simon Street 
Nasrua, NH 03061 
(603) 883-9800 

Changing the velocity (v command) and acceleration (A command) may 
also help a resonance problem. 

Ringing or Overshoot 
The motor's springiness. along with Its mass. form an underdamped 
resonant system that rtngs in response to acceleration transients (such as 
at the end of a move). RJnging at the end of a move prolongs settling time. 
OvershDot occurs when the motor rotates beyond the actual final pOSition. 
The actual settling time of a system depends on the motor's stiffness. the 
mass of the load. and any frictional forces that may be present. By adding 
a little friction. you can decrease the motor's settling time. 

Move Times: Calculated vs. Actual 
You can calculate the time required to complete a move by using the 
acceleration. velocity. and distance values that you define with the A. V. 
and D software commands respectlvely. However. you should not assume 
that the values that you use will constitute the actual move time. After 
you issue the Go (G) command. the PC23 may take up to 50 ms to calculate 
the move before the motor starts moving. You should also expect some 
time to elapse for the motor and the load to settle. 

Positional Accuracy vs. Repeatability 

Open Loop 
Accuracy 

In positioning systems. some applications require high absolute accuracy. 
Others require repeatability. You should clearly define and distinguish 
these two concepts when you address the issue of system performance. 

If the positioning system is taken to a fixed place and the coordinates of 
that point are recorded. the only concern is how well the system repeats 
when you command it to go back to the same point. For many systems. 
what is meant by accuracy is really repeatability. Repeatability measures 
how accurately you can repeat moves to the same position. 

Accuracy. on the other hand. Is the error In finding a random pOSition. 
For example. suppose the job is to measure the size of an object. The size 
of the object Is determined by moving the positioning system to a point on 
the object and using the move distance required to get there as the 
measurement value. In this situation. basic system accuracy is important. 
The system accuracy must be better than the tolerance on the 
measurement that is deSired. 

For more information on accuracy and repeatability. consult the technical 
data section of the Compumotor Programmable Motion Control Catalog. 

Open-loop absolute accuracy of a step motor is typically less than a 
precision-grade system. but is better than most tangential drive systems. 
When you close the loop with an incremental encoder. the accuracy of these 
systems is equivalent to the encoder's accuracy. 

The worst -case accuracy of the system is the sum of the following errors. 
Accuracy = A + B. 
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Closed-Loop 
Accuracy 

A Uni-djrec1jonal Beoeatabjljty: The error measured by repeated moves to the same point 
from different distances in the same direction. 

B Hy3terasjs: The backlash of the motor and mechanical linkage when It changes direction 
due to magnetic and mechanical friction. 

Closed-loop accuracy is determtned by the resolution of the encoder. The 
PC23 can position the motor within the encoder's spec1fted dead band. 
Typically. this means the motor will be positioned to within one encoder 
step. To do this satisfactorily. the encoder must have a lower resolution 
than the motor. If the step size of the motor Is equal to or greater than the 
step size of the encoder. the motor will be unable to maintain the position 
and may become unstable. In a system with adequate motor-to-encoder 
resolution (4: 1). the motor is able to maintain accuracy within one 
encoder step. Refer to Selecting Encoder Resolution Values discussed later 
In this chapter. 

Using the Terminal Emulation Mode 
Compumotor recommends that you fam11iartze yourself with the PC23's X 
language commands In the Tenntnal Emulation Mode before you create 
your custom programs In another language. The termtnal emulation mode 
Is a user-friendly menu-driven program that allows you to directly use the 
X Language commands. After you are familiar with the X language. refer 
to the Programming section In this chapter to develop custom program 
routines that use X language sequences you have already tested In the 
terminal emulation mode. 

To enter the terminal emulation mode. complete the following procedure: 

<D Insert support disk # 1 Into the computer disk drive . 
(2) Type In PC23'.rERM at the A> prompt. 
@ Enter device address 768. 
® Answer Y (yes) to the reset question. 

Positioning Modes 
You can use one of three positioning modes to manipulate the motor with 
X language commands. The three modes are nonnal (preset), alternating. 
and continuous. 

Normal (Preset) Mode 

Incremental 
Mode Moves 

You can select preset moves by putting the PC23 Into normal mode using 
the Mode Normal (KN) command. Preset moves allow you to pOSition the 
motor In relation to the motor's previous stopped pOSition (Incremental 
moves) or In relation to a defined zero reference pOSition (absolute moves). 
You can select Incremental moves by using the Mode Position Incremental 
(MPI or I'SA0) command. You can select absolute moves using the Mode 
Position Absolute (MPA or I'SA1) command. 

When using the Incremental mode (MPI or I'SAtZI). a preset move moves the 
shaft of the motor the specified distance from its starting position. For 
example. to move the motor shaft l.5 revolutions. a preset move with a 
distance of +37.500 steps (I.5 revs @ 25,000 steps/rev) would be specified. 
Every time the Indexer executes this move, the motor moves l.5 revs from 
its resting pOSition. You can specify the direction of the move by using the 
optional sign (D+37SIZJIZJ or D-37SIZJIZJ), or define it separately with the Set 
Direction (H) command (H+ or B-) after the D command. Whenever you do 
not specify the direction (e.g., D2SIZJIZJIZJ), the unit defaults to the positive 
(CW) direction. 

@ Application Design 23 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



--Sample The moves shown below are Incremental moves. The distance spectfted is 
Incremental relative to the motor's current position. This Is the default (power-up) 

Mode Moves po.ltloDlD, mode. 

Absolute 
Preset Mode 
Moves 

commana 
lIP I 
A2 
V5 
D25" 
G 
c; 
B 
c; 

Sets wit tllnc:r9menlal Poeiton Mode 
Sets accalelation tl2 rps2 
Sets velocity 10 5 rps 
Sets ds1In:Ie 10 25,000 S1apS 
Exeadas !he IIlCl¥8 (Go) 
Repeals Ihe IIlCl¥8 (Go) 
Reverses ciredion of next mCMJ 
Exeadas Ihe IIlCl¥8 (Go) 

The motor moves one CW revolution and stops. It then moves one more CW revolution in the 
same direction and stops. The motor changes direction and moves one CCW revolution. 

commana DeSCriPtion 
D-25" Sets !he clstalCe tl25,OOO S1apS in !he negative (CCW) ciraction. 
Q Exec:uIB8 !he IIlCl¥8 (Go) 

The motor retums to its original starting position. 

comrii8lid oesaipaon 
B Toggles !he moa cirection of Ihe next move, but maintains existing acceleration, 

velOCity, and cistanc:e parameters. 
Ii: Executes !he same move profile as !he previous move, but in !he opposite direction 

(Go) 

The motor moves 25,000 steps in the positive (CW) direction. 

If you wish to load all the commands before executing them. you may use 
the Pause (ps) and Continue (e) commands. 
commana oescnptiOn 
PS Pauses execution untillhe Indexer receives a Continue (C) command 
Ii: Executes a 25,OOO-step mow (Go) 
or 3 Waits 3 seoonds after Ihe move 
c; Executes another 25,OOO-step move (Go) 
c Cancels pause and executes !he G 13 G commands 

A preset move in the Absolute mode moves the motor the distance that you 
specify (in motor steps) from the absolute zero position. You can set the 
absolute pOSition to zero with the Position Zero (pz) command. issuing the 
Go Home (GH) command. or by cycling the power to the indexer. 

The direction of an absolute preset move depends upon the motor pOSition 
at the beginning of the move and the position you command it to move to. 
For example. if the motor is at absolute position + 12.500. and you Instruct 
the motor to move to pOSition +5.000. the motor will move In the negative 
direction a distance of 7.500 steps to reach the absolute pOSition of +5.000. 

When you issue the Mode Position Absolute (MPA or I'SA1) command. it 
sets the mode to absolute. When you issue the Mode POSition incremental 
(MPI or I'SA{2J) command the unit switches to Incremental mode. The 
PC23 retains the absolute position. even while the unit is In the 
incremental mode. You can use the Position Report (PR) command to read 
the absolute position. 

--Sample The moves shown below are absolute mode moves. The distance specified 
Absolute Moves is relative to the PC23's absolute zero position. 

commana 
MN 
MPA 
PZ 
AS 
V3 
D5000 
G 
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oescription 
Sets Ihe PC23 to !he normaJ mode 
Sets !he PC23 tI!he absolute positioning rrode 
Sets !he Qlnent absolute ration tI zero 
Sets ac:ceIeration tI 5 rps 
Sets velocity 10 3 rps 
Sets move 10 absolute position 5,000 
Executes move (molD/' moves tI absolute position 5,000) 
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commana 
01"""" 
G 
00 

G 

DeSaiptiOn 
SeIs fie nD:Ir ~ absoIUIB pa&ition 10,000. (Since fie mob' was already at 
position 5,000, it wi move 5,000 adcilional steps in the CW direcIion.) 
Execu1as the mow (Go) 
Seas the mat« ~ abaoIuta poaiIon O. (Since fle mat« is at absolute position 
10,000, fle motor wit move 10,000 SlapS in the ccw cIrection.) 
ExeaJIa& fie mow (Go) 

Alternating Mode 
You can select the Alternating mode with the KA command. Set-up for 
this mode is identical to that for Normal Mode (leN). The dJiIerence is that 
when you issue the Go (G) command. the motor shaft rotates to the 
commanded position that corresponds to the value set by the D command. 
and then retraces its path back to the start position. The shaft continues 
to move between the start position and the command position. Normally. 
the motor stops Immediately when you issue an S command. However. if 
you issue the SSDl command before the G command. then when you issue 
the S command. the motor completes the cycle and stops at the start 
position. 

Another Go (G) command will repeat the same motion pattern. 

This indexing mode is not functional when the absolute positioning 
mode is selected (MPA or FSA1). 

Continuous Mode 
The Continuous Mode (Me) is useful for applications that require constant 
movement of the load, when the motor must stop after a period of time 
has elapsed (rather than after a fixed distance). or when the motor must be 
synchronized to external events such as trigger input signals. You can 
manipulate the motor movement with either buffered or Immediate 
commands. After you issue the G command • buffered commands are 
executed in the order in which they were programmed. While the motor is 
in continuous motion. you can change the velocity and acceleration by 
issuing a new v and A command followed by a G command. 

"-Sample The following example demonstrates a continuous mode sequence. 
Continuous Mode commana D9Scnpoon 

Move 

Me 

Uf/J 
V1 
Q 

Sets mode ~ continuous 
Sets aooeleralion to 10 rps2 
Sets velocity to 1 rps 
EXeaJtes the move (Go) 

The motor accelerates to 1 rps and continues at that same rate until you issue the s command, 
or until the load triggers an end-of-travellimit switch. 

The following example demonstrates how to change the acceleration and 
velocity while the motor is moving (on-the-fly) in continuous mode. 
commana 
He 
Al 
V.S 
Q 

AlO 
V.4 
Q 
V.l 
Q 

Move Parameters 

D9ScnptiOn 
Sets alll1'1C7IIe& ID the Continuous mode 
Sets acceIaalion ~ 1 rps2 
Sets final velocity ~ 0.5 rps 
ExeaJtes move (mora travels at 1 rps) 
Sels acceIeralion to 10 rps2 
Sels velocity ~ 0.4 rps 
Changes velocity to 0.4 rps at 10 rps2 
Sets velocity ~ 0.1 rps 
Chalges velocity ~ 0.1 rps 

For rotary motors. velocity and acceleration parameters are expressed in 
units of motor revolutions. For accurate speed control. each axis needs to 
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Example 

know its motor's resolution. Use the 1m command to change motor 
resolution from the default (25.000 steps/rev) as required. This parameter 
also controls step pulse width and velocity range. Refer to the description 
of the 1m command in Chapter 5. Software ReJerence. 

It Is deSirable in many applications for the distance parameter to be 
spec1f1ed in units other than motor steps. such as hundredths of a degree 
or thousandths of an inch. If the desired units correspond to an integer 
number of motor steps. the indexer's position multiplier (us command) 
capabtlity can used to scale the D command position parameter to those 
units for any axis. 

A 25.000-step/rev motor drives a 5-tum/inch leadscrew. The system 
resolution Is 125.000 steps per inch. To express the distance parameter in 
thousandths of an inch. the operator uses the command OS125 to set a 
distance multiplier of 125. If he then gives a distance command D1000. 
the motor w1l1 move 1.000 units of 125 steps each (one inch) on the next 
Go command. For more information. refer to the os command 
description in Chapter 5. Software ReJerence. 

When scale Jactors greater thlln 1 are used. and an indexed move is 
interrupted by a Stop (s) conunand or by activation oj a limit switch. the 
ftnalposition may not be a multiple of the scalefactJJr. Consequently. the 
repeatabUtty of that move is lost. 

Closed~loop (Encoder-based) Operation 
The PC23 may be operated in either the open-loop mode or the closed-loop 
mode. 

Open-loop refers to operating without pOSition feedback from an encoder. 
The move examples in the previous section. Positioning Modes. are 
examples of open-loop moves. This Is the PC23's default operating mode. 
The Motor Step Mode (I'S80) command sets the PC23 to the open-loop 
mode. 

Closed-loop refers to operating with position feedback from an encoder. 
This section discusses how you can use an incremental encoder to perfonn 
closed-loop functions with the PC23. If the move examples below do not 
function as deSCribed. refer to Chapter 7. Maintenance & Troubleshooting. 

Encoder Compatibility 
The PC23 is designed to interface with an Incremental rotary or linear 
encoder. Incremental encoders with quadrature (single-ended or 
differential) 1TL square wave outputs may also be used. To implement the 
closed-loop functions. you must connect an encoder to the adaptor box as 
discussed in Chapter 3. Installation. When you use encoders with single­
ended outputs. you must change the adaptor boxjumpers as instructed in 
Chapter 6. Hardware Reference. 

The functtons that are added to a system when an encoder Is used are 
l1sted below: 

Q Encoder-referenced positioning 
Q Encoder position servoing (position maintenance) 
Q Motor stall detection 
Q Higher accuracy homing 
Q Multi-axis stop on stall 
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Selecting Encoder Resolution Values 

Setting 
Encoder 
Resolution 

The number of encoder steps that the PC23 system recognizes is equal to 
four times the number of encoder lines. For example. a lOOO-line encoder 
mounted directly on the motor will generate 4000 encoder steps per 
revolution of the motor shaft. A min1mum of three motor steps per 
encoder step is required for successful operation of the pOSition 
maintenance function. Position resolution (accuracy) is determined by the 
encoder resolution. 

If the encoder is mounted on the load and there is gearing between the 
motor and the load, then the gear ratio must be considered when selecting 
the encoder resolution. 

For example, using a 12,800 steps/rev motor, a I,OOO-line encoder. and a 
10: 1 reducer, the ratio of motor revolutions to encoder steps would be 
changed as deSCribed in the table below. 

Parameter 
Number of encoder steps recognized 
by the PC23 (per motor rev) 

w/o Reducer 
1:1 Ratio 
4,000 

wi Reducer 
1D:1 Ratio 
400 

Motor-to-encoder step ratio 3.2/1 32/1 

Since there are many different encoders with different resolutions, you 
must specify for the PC23 what type of encoder you have connected to the 
system. Using the following example as a guide, you can specify the 
encoder's resolution to the indexer with the Encoder Resolution (ER) 
command. 

commana 
BR4000 

oescnption 
TeUs the indexer !hat !he encoder has a resolution of 4,000 steps/1'9II after 
qJaCtabJre (1,000 lines) 

Encoder Step Mode 
The indexer can perfonn moves in either motor steps or encoder steps. In 
Motor Step mode (I'SBliS), the distance command (D) defines moves in 
motor steps. In Encoder Step mode (I'SB1), the distance command defines 
moves in encoder steps. 

The sample move below assumes the use of an incremental encoder with 
an motor-to-encoder step ratio of 4: 1. 

command oescription 
MN Sets mode to nonnaJ 
BR41i1H Sets up enc::oderwhere 4,000 enc::odersteps (1,000 lines) are produced per 1 

revolution of the moIDr. 
P SBl Sets 1TlO\I8 ., encoder step mode 
AlIIJ Setaccaleralion., 10 rps2 
v 5 Set velocity to 5 rps 
D41i1H Set disIance., 4,000 encoder steps 
c; Executeslhe ITlO\Ie (Go) 

The motor will tum in the CW direction untn 4,000 encoder steps (1 
revolution) are received. 

Position Maintenance 
The POSition Maintenance (I'SC) command enables and disables the 
position maintenance function. You must enable position maintenance 
with the I'SCl command to activate closed loop servoing and ensure that 
encoder step moves are positioned to the exact encoder step commanded. 
You must have an encoder connected, and the indexer set in Encoder Step 
mode (I'SB1) in order to enable pOSition maintenance. 

Enabling pOSition maintenance causes the indexer to servo the motor 
until the correct encoder position Is achieved. This occurs at the end of a 
move (if the final position is incorrect) or any time the indexer senses a 
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Stop-On-Stall 

Example Set­
up Commands 

Output-On-Stall 

Examplerrest 

change in position while the motor Is at zero velocity. The correction 
response calculation yields a correction velocity according to the gain 
parameter set with the Correction Gain (eG) command (refer to Chapter 5. 
Software Reference for description). 

The sample move below assumes the use of an encoder with a motor-to­
encoder step ratio of 4: 1. 

commana 
I'S81 
I'Sel 
101 

&111 
V5 
DC"""" 
Q 

D9ScnpUOn 
Sets move II) encoder step mode 
Enables pcsiIion maintenance 
Sets indexer 10 normal mode 
881& acceIendion to 10 rps2 
Set velocity to 5 rps 
Set disB'lce II) 4.000 encodarsBp6 (1 rev) 
Exea.l1BS the move (Go) 

The motor w1ll tum in the CW direction until 4.000 encoder pulses (1 
revolution) are received. The position maintenance function Instructs the 
PC23 to selVO the motor until the correct encoder position is achieved. 

You can enable the Stop-on-Stall function with the FSD1 command. The 
move will tenntnate, without any delay, as soon as a stall is detected. 
This function works either in Motor Step or Encoder Step mode. 

CAUTION 

Disabling the Stop-on-Stall function with the rSDI2I command will allow the 
PC23 to finish the move regardless of • stall detection, even If the load Is 

'Jammed. This can potentially damage user equipment. 

The FSDl command is valid only if the Enable Stall Detection (OSE1) 
command has been issued. 
command DeScription 
DC 111111 Sets encoder l'8SOIution 110 4,000 stepslrev 
OSEl Enables stall de8::t 
I'SDl Enables slOp on slall 

Stall detection does not occur until the error exceeds the steps required to 
travel from one electrical pole of the motor to the next. In a 25,000 
step/rev motor/drive system, this corresponds to 500 steps (25,000 + 50 
poles). In a 400 step/rev motor/drive system, this corresponds to 8 steps 
(400 + 50 poles). 

Therefore, if the above set-up commands are used and the PC23 and 
motor/drive resolution is 25,000 stepS/rev (MR10 command = 25,000 
steps/rev indexer resolution), then If the PC23 does not receive an encoder 
pulse after moving the motor 500 steps, the PC23 will detect a stall and 
stop the motor immediately. 

You can select the output-on-stall function with the Tum on Output #6 on 
Stall Detect (I'SI:) command. This is useful for signaling other 
components in your system that a stall has occurred. 

If you enter the I'SI:1 command, the PC23 programmable Output #6 goes 
on (current flows) when a stall Is detected and remains on until a new 
move begins. This command Is valid only If the Stall Detection has been 
enabled (OSI:1). 

<D Disconnect the encoder connector from the adaptor box. 

@ Issue the following commands: 
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commana 
101 
1'881 
08.1 
1'8Dl 
1'8.1 
A2 
V.l 
DB..,. 
G 

D8SalptiOn 
SaIB fie SyBam in fie pl8S8t mode 
EnabIaa encoder mode 
EnabIaa stal detact fI.ndion 
SIcp& moD if a sial is detacaad 
Turns on Output 6 if stall is detectad 
SaIB acceIa &lion to 2 rps2 
SaIB wIocity to 0.1 rps 
Sets c:Istance to 8,000 encoder tII8pB 
Execute 1he move (Go) 

a> Since you disconnected the encoder. no encoder pulses are reaching the 
PC23. Consequently. after the motor moves 500 motor steps. the PC23 
detects a stall. turns on Output #6. and stops the motor. 

Multi-Axis Stop-an-Stall 
On a multi-axis PC23 system. you may wish to have all axes stop motion 
if a stall Is detected on any axis. You can select this function via the Kill 
Motion on TI1gger (I'SI') command. When selected with the I'SI'1 
command. a stgnal on the TI1gger #6 input terminates the move 
immediately. thus functioning as a remote stop input. 

Perlonn the following steps to set up your PC23 system to terminate 
multi-axis moves when a stall Is detected on any axis: 

<D Issue the rSl!:l command for each axis to tum on output #6 if it detects a stall 
(e.g .• lI'SI:1 2FSJ:1 3FSJ:1). 

@ Issue the rsrl command for each axis to k1ll motion upon activation of the 
trtgger #6 input (e.g .• usn usn 3rsn). 

@ On the axis 3 awdllary connector. connect Output #6 (pin 18) to Trigger #6 
(pin 2). 

Program Control 

Loops 

This section discusses the X language program control features of the 
PC23. 

You may use the Loop (L) command to repeat certain sequences. You can 
nest loop commands up to 8 levels deep. 
command 
PS 
MPI 
AS 
VS 
LS 
D2111111111 
Q 
'r2 
N 
C 

D9Scnption 
Pauses commalCl execution untillhe indexer receives a Continue (C) command 
Sets mode Ie incremental 
Sels acceleration to 5 rps2 
Sets velocity to 5 rps 
I...oops 5 times 
Sets cistanc:e Ie 2,000 SlapS 
Executes the move (Go) 
Delays 2 sec:cnds afIBr 1he mow 
Ends Loop sInJcIU'e 
Initiates command execution to resume 

The example below shows how you can nest a small loop inside a major 
loop. In this example. the motor makes 2 moves and returns a carriage 
return. The untt repeats these procedures and will continue to repeat until 
you instruct the untt to stop immediately with an s(Stop) or It (Kill) 
command. If you Issue a Y (Stop Loop) command. the PC23 finishes the 
current loop of commands and then stops the motor. 
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commana 
PS 
L 
lCR 
L2 
C; 

~.5 
)I 
)I 

C 

Pauses c::omrrIIWld execulion until fle indexer receives a Contiooe (e) command 
Loops indefinitely 
Sends a carriage retum 
Loops twioe ~ ExeculBs 2,OOO-step move Loop Loop 
Waits 0.5 seconds 
Erual~----------~ 
EmBloop----------------~ 

Cancela pause and InlUatea command execution 

POBs (Programmable Output Bits) 
You can turn the programmable outputs on and off using the Output 
(O)command. Zero (0) turns off a given output and one (1) turns the output 
on. The outputs conduct when they are on and do not conduct when they 
are off (see the 0 command description in Chapter 5). 

command 
101 
PS 

~l" 
V5 
D25Hf11 
OlllXXXX 
G 
C 

oesaiption 
Set move to Mode Normal 
Pauses exeaJlion until indexer raoeives a Continue (e) command 
Selll accaIaraIion to 10 rpa2 
Sel& vebcity to 5 rp6 
SeIs rncwe cis1ln:e to 25,000 SEps 
SeIs POB 1 on IWld POB 2 off IWld leaves the rest lM1Ghanged 
Execu19S the rncwe (Go) 
cancels the Pause and executes !he ma.oe 

Move Completion Signals 

Custom Profiles 

When you complete a move, you may use the PC23's programming 
capability to signal the end of the current move. In a preset move, you 
may use one of the following commands: 

Q Carriage return (CR) 

Q Output command (0) 

Q Status request commands such as px(reports encoder's absolute position). 
PR(reports motor's absolute position), FR (reports which encoder functions are 
enabled), etc. 

You may also use the mOving/stopped bits of the status byte (SB) register to 
determine if an axis has completed its move. 

command 
PS 
~2 

V.l 
D12SIII111 
G 
lCR 
OXX1XXX 
lPR 
lPX 
C 

b8Scription 
Pauses commald execution until !he indexer receives a Continue (e) command 
Sets acceleration to 2 rps2 
Sets velocity to 0.1 rps 
SeIs cis1ln:e to 12,500 S1epS 
Executes the I'I1OW (Go) 
Sends a carriage retum over !he interface 
Turns on Output 13 (ignores !he other POBs) 
Report absoIule position 
Report absoIUIe encoder position 
Cancels the Pause and executes the rncwe 

The motor moves 12,500 steps. When the move Is complete, the PC23 
issues a carriage return, turns on POB #3. reports the motor's absolute 
position, and reports the encoder's absolute pOSition. 

You can define a custom non-linear motion profile with the PC23's 
velocity streaming modes. The three velocity streaming modes that the 
PC23 offers are listed below. 

Q Immediate Velocity 
Q TIme-Distance 
Q Time-Velocity 

(Ql command) 
(Q2 command) 
(Q3 command) 
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When you select the Velocity Streaming mode (Ql), the PC23 makes 
immediate velocity changes based on parameters you set with Set 
Immediate Velocity (RM) commands. The timing between issuing each RM 
command detennines the exact move profUe (refer to the Immediate 
Velocity Streaming section latter in this chapter). 

The TIme-Distance (Q2) mode allows you to specify an update period at 
which the PC23 travels the next distance that you specify. 

The TIme-Velocity (Q3) mode is very s1m11ar to the TIme-Distance (Q2) 
mode, except that the variable parameter is the velocity. 

By using these modes, you can define any motion prome. Examples are 
shown the the following figure. You can use a parabolic motion profUe to 
opt1nUze the motor's available running torque, An S-CUIVe profile 
provides smoother handling of sensitive loads by eliminating sudden 
acceleration changes 

For more information on custom profiling modes, refer to the RM, Q2, and 
Q3 commands in Chapter 5, Software Reference. 

Immediate Velocity Streaming Mode 
In this mode, the host computer software supplies a stream of velocity 
data (X language RM commands) for real-time control of motor speed. The 
PC23 has no control of acceleration. The operator controls all velocity 
changes and must take care that no change is too abrupt for the 
motor to follow. Otherwise the motor will stall or fault. 

Once this operating mode is entered with the Ql command, the PC23 
clears out any buffered commands waiting for execution and waits for Rate 
Multiplier in Velocity Streaming Mode (RM) commands. With these 
commands, the PC23 makes instantaneous changes to the specified 
velocity. The timing between issuing each RM command determines the 
exact move profile. Sending RM commands to the PC23 in rapid 
succession provides smoother motion by virtue of an S-cuIVe acceleration. 
Testing and modification may be required to establish the correct 
sequence of RM commands. 

CAunON 

Be careful not to make the velocity changes too abrupt. Otherwise, you may 
make the motor stall, 

In the default high velocity range, with the default motor resolution 
(25,000 steps/rev) and a 25,OOO-step motor, a data increment of 1 produces 
a velocity increment of about 15.259 steps per second. 

RN commands are issued in real-time. Consequently, it is not possible to 
download a list of RM values to the PC23, and execute it afterward. 
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To exit the velocity profll1ng mode. you must use the OQJ command. When 
a 01 or QQJ command is received. it is perfonned before any buffered 
commands. 

Syntax, Range, and Output Control for RM Commands 
The syntax for RK commands is RMnlD2D3D. where D1D2D3D. represents 
a 4-digit hexadecimal number. The most Significant bit of Dl is 
interpreted as a direction bit. If the most sIgniftcant bit = 1. the motor will 
tum in the CW direction. If the most sJgn1flcant bit = 0. the motor will 
tum in the CCW d1rect1on. 

For example. issuing RMQf666 changes the velocity of Axis # 1 to 24.994 Hz 
(666 Hex a 15.259 Hz) in the CCW direction. This assumes a motor 
resolution 0125.000 steps/rev. 

To change the direction. you must enter a zero (0) point (RKQJQJQJQJ if the 
motor was traveling CCW or RKSQJQJQJ if the motor was traveling CW). if 
you do rwt enter the zero potnt. the new lUI data point will be ignored. 

The following table summarizes the lUI command parameter range. 

Parameter 
Zero 
Maximum 

CW Rotation 
Decimal Hex 
32,768 8000 
65,523 FFF3 

CCW Rotation 
Decimal Hex 
a 000 
32,755 7FF3 

The hex values 7FF4 through 7FFF. and FFF4 through FFFF are not listed 
above. These are special function values that do not produce a motor 
speed value. Instead. they provide signals on the programmable outputs in 
the middle of the velocity pro1l11ng operation. These values may be 
inserted in the data stream to generate a sIgnal when the PC23 gets to 
Critical points in the process. The functions of these values are shown in 
the following table. 

Output 
POB#1 
POB#2 
POB#3 
POB#4 
POB#5 
POB#6 

To 88t low 
7FF4orFFF4 
7FF6orFFF6 
7FF8orFFF8 
7FFAorFFFA 
7FFCorFFFC 
7FFEor FFFE 

To 88t high 
7FF5 or FFF5 
7FF7orFFF7 
7FF90rFFF9 
7FFBorFFFB 
7FFD or FFFD 
7FFForFFFF 

Immediate Streaming Example 
command 
01 
~11 

RMI/J1/J55 
RMl/J11/J1/J 
RMl/JI/J55 
RMl/JI/J11 
RMl/JI/JI/JIII 
RM811111 
RM811155 
RM811ll111 
1tHI'1"I'5 
RM81/J55 
RM81/J11 
QIII 

D8Scnpoon 
Enter Velocity Profiling mode 
Go Ie RM velocity of 249 Hz in CCW cirection 
Go Ie AM velocity of 1,105 Hz in CCW direction 
Go Ie AM velocity of 3,906 Hz in CCW direction 
Go Ie AM velocity of 1,105 Hz in CCW cireclion 
Go Ie RM velocity of 249 Hz in CCW direction 
Go to zero velocity (mandalDly) Ie change cirection 
Go Ie AM velocity of 249 Hz in CW cirection 
Go to AM velocity IX 1,105 Hz in CW cirection 
Go to AM velocity IX 3,906 Hz in CW direclion 
SetOu!put'1 hV1 
Go to AM velocity IX 1,105 Hz in CW cirection 
Go Ie RM velocity of 249 Hz in CW cirection 
Exit velocity profiling mode 

Timed Data Streaming Modes 
The timed data streaming modes allow you precise multi-axis distance and 
velocity control. Data streaming is accomplished by dividing the profile 
into small straight-line segments. allowing you to control the profile 
shape with greater accuracy. 
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TIme-distance .treamiJl, allows control over the number of steps output 
over a given period of time. 

Time-yeloclty .treamiJl, allows control over the frequency of steps 
output over a given period of time. 

In both time-distance and time-velocity streaming modes. outputs can be 
turned on or off on-the:fly (whtle the motor is in motion). Wait-on-tngger 
and looping are also possible in these timed data streaming modes. 

To produce a data streaming prome. you must complete the following 
steps: 

CD Enter the timed data streaming mode for the appropriate axes. 

~ Define the update interval for each axis. 

CI> Idenuty the clock source for each axis. 

®. Provide the t1me-distance or time velocity streaming data. 

(S) • Start the master clock. 
CB> ExIt the timed data streaming mode after the motion is completed. 

• Steps 4 and 5 can be reversed, as discussed later in the Continuous 
Streaming section. 

Each of the above steps is described In detatl In the following paragraphs. 

<D Enter a Timed Data Streaming Mode 
There are two modes associated with timed data streaming. They are 
time-distance streaming and time-velocity streaming. 

To enter the time-distance streaming mode. enter the Q2 command for the 
appropriate axes. For example. entering lQ2 and 2Q2 puts axes one and 
two In the 'time-distance streaming mode. 

To enter the time-velocity streaming mode. enter the Q3 command for the 
appropriate axes. For example. entering 2Q3 and 3Q3 puts axes two and 
three In the time-velocity streaming mode. 

CAUTION 

When either the Q2 or Q3 modes are entered. motion Is killed and the 
command buffers are cleared on the specified axes. 

® Define the Update Interval 
The update Interval is defined with the TDnn command. where nn is the 
update period ranging from 2 to 50 ms In 2-ms Increments. Smaller 
update intervals produce finer discrete line segments. For example. 
issuing lTDSO and 2TDSO establishes an update Interval of 50 ms for axes 
one and two. The default update Interval 15 10 ms for each axis. 

CAUTION 

All axes In a master/slave relationship (using the MSL command) must have 
the aame update Interval and the same minimum pulse width (set with the MR 
command). 

@ Identify the Clock Source 
Using the MSL command. you must specify the clock source for each axis. 
In doing this. you determine the master/slave relationship of the axes to 
one another or to other boards. The MSL command must be specified in 
the form MSLnln2n3. where each On value represents the clock source for 
axes 1 through 3. 
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For Axis # 1. the possible values for nl are as follows: 

1 H axis'1 uses its own internal clock (master) 

2 H axis'1 uses axis l2's Internal clock (slave to axis '2) 

3 H axis'1 uses axis '3's internal clock (slave to axis '3) 

x H axis.1 is not in the data streaming mode 

., H axis '1 uses an external clock connected to pins 1 and 2 on the RMCLK slave·to· 
external connector (refer to Chapter 5 for connections) 

For Axis #2, the possible values for n2 are as follows: 

1 H axis '2 uses axis '1's internal clock (slave to axis '1) 

2 H axis .2 uses its own internal clock (master) 

3 H axis '2 uses axis '3's internal clock (slave to axis '3) 

x H axis #2 is not in the data streaming mode 

., H axis'1 and #2 uses an external clock (via the RMCLK connector) 

For AxIs #3. the possible values for n3 are as follows: 

1 H axis #3 uses axis #1's internal clock (slave to axis #1) 

2 H axis #3 uses axis #2's internal clock (slave to axis #2) 

3 H axis .3 uses its own internal clock (master) 

x H axis #3 is not in the data streaming mode 

., H axis #1, #2, and #3 uses an external clock (via the RMCLK connector) 

CAUTION 

Never overlap clock sources. For Instance, do not Issue MSL21X, where 
axis .2 would use axis #1's clock source and axis #1 would use axis #2's 
clock. 

When using the external clock, axis # 1 must always use the external clock 
and be set to a data streaming mode (lQ2 or l(3). If the command string 
lQ2 2Q2 3Q2 IISLXIIII was issued., the IISLXIIII command would be 
tnvalid because axis 1 is not using an· external clock. 

The most common way to use the MSL command Is to specify one axis as 
the master and slave the other axes to the master. For example, if you use 
the MSL111 command, axis #1 is the master and axes #2 and #3 are slaved 
to axis #1. 

® Establish the Timed Data Streaming Format and Data 
The Streaming Data (SD) command specifies either the distance to travel 
Un the Q2 mode) or the velocity output (in the Q3 mode) in one update 
period. Special data points Implement certain functions such as loops, 
setting the POBs, and waiting for a specifiC tJigger input pattern. Data­
intensive streaming on one axis is likely to reduce command throughput on 
the other axes that are not in the streaming mode. 

The format for the SD command is SDnnnn (nnnn[nnnn]), where nnnn 
is a 2, 4, or 6 byte HEX code. If one axis 18 in the Streaming mode, the 
fonnat 18 SDnnnn. If two axes are in the Streaming mode, the format is 
SDnnnnnnnn. If all three axes are in the Streaming mode, the format is 
SDnnnnnnnnnnnn. 

The order of the four HEX digits corresponds from the lowest to the 
h:lghest axis number value. For example, If axes #2 and #3 are in the 
timed data streaming mode, the order is as follows: 
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Distance 

Velocity 

Special Data 
Points 

SOnnnnnnnn 
L-JL-J 
"'"2 .... ., 

If axes # 1 and #3 are in the Streaming mode, the order is as follows: 

SOnnnnnnnn 
L-JL-J 
..... 1 .... ., 

The range of values for the four HEX dJg1ts is fM1J(lJ(lJ - 7EI'I' or 8(lJ(lJ(lJ -

I'EI'I'. These values can represent distance in the Q2 mode or yelocity in 
the Q3 mode. HEX digits iHIJMI - 71:1'1' correspond to a data range of 0 
thru 32511 (decimal). 

The most sJgn1flcant bit of the four hex digits sets the direction. A 1 
(binary) in this bit position means CWo The rema1n1ng three bits specify a 
magnitude. Therefore. the data range "(lJ(lJ/ilJ - 7EI'I' corresponds to the 
CCW direction. and 8(lJ(lJ12I - I'UI' corresponds to the CW direction. For 
example, to specify a CW distance of 100 motor steps. the so command 
would be S08(lJ64. To specify a CCW distance of 100 steps. the so 
command would be SO(lJ(lJ64 (64 hex = 100 decimal). 

For an axis in the normal velocity range (88FPIJ. the maximum distance that 
can be specified is calculated as folloWS: 

[(update interval In ma) • 1000/2 ) - 1 

For example. If the update Interval is 10 ms. the maximum distance Is 
4.999 steps (S01387 or S09387). 

For an axis in the low velocity range (88F1). the maximum distance that can 
be specified is calculated as folloWS: 

[(update interval In ma) • 100/2 ) - 1 
For example, if the update Interval Is 10 IDS, the maximum distance is 499 
steps (SO(lJlI'3 or S0811'3). 

For an axis In the normal velocity range, the velocity value for nnnn in 
the SOnnnn command is determined by dividing the desired velocity by 
15.259 Hz (15.259 steps/rev). For example. to achieve 1.526 steps/sec in 
the CW direction, you would use the S0812164 command (1.526/15.259 = 100 
= 64rps HEX.). If you wanted to move In the CCW direction you would use 
the SOl2l12l64 command. 

For an axis In the low velocity range. the yelocity value for nnnn In the 
SOnnnn command Is determined by dividing the desired velocity by l.526 
Hz (l.526 steps/rev). For example, to achieve 153 Hz (steps/sec) in the CW 
direction, you would use the S08(lJ64 command (153/1.526 = 100 = 64 HEX) 
for one update Interval. If you wanted to move In the CCW direction you 
would use the SO(lJ12I64 command. 

CAunON 
When specifying consecutive data points that are different In direction, you 
must Insert a zero (0) data point between the two non-zero data points that 
are different In direction; otherwise, the timed data streaming mode for this 
axiS will be exited. 

The maximum value for a normal data point Is 7EI'I' or I'EI'I'. The range 
of values 71'121121 - 71'1'1' and 1'1'121121 - 1'1'1'1' is used to perform specialized 
functions. Data values in this range are interpreted not as data. but as 
special commands. 
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IrLoops S071'1I1 thru S07r7r and sorrll1 thru SOrl'7r are loop commands with 
the loop count as the two least Significant hex digits. S07r8rl1 and 
Sorr8rl1 are endloop commands. The most sJgntficant bit corresponds to 
the direction. Use S07rIHJ through S071'811 for loops beg1nn1ng in the 
CCW direction. Use SOI'I'IHJ through Sorr8rl1 for loops beginning in the 
CW direction. 
The loop count range is 1 thru 127. SO 7 1'1111 (CCW) and sorl'rlIrl1 (CW) are 
loop commands with an 1nfin1te loop count. For example, to create an 
1nf1n1te loop that causes 100 steps to be output for each update period. you 
could issue the following commands: 
command D8SCriPti0n 
SDDN Loop an infiMa number of times 
SDIIII64 Mew ow 100 steps 
SDRIIII EncIIoop 

For a finite loop count of 5. you could issue the following: 
commana oesaiption 
SD71'1115 Loop 5 times 
SON'. MoveCCW100steps 
SD71'8111 EncIIoop 

Any loop can be tennlnated on a loop boundary by sending another 
endloop data point. For Instance. if the PC23 was half way through the 
third cycle of a 5-cycle loop and you issued another S071'821 (or SO!'!'8rl1) 
command. the PC23 would finish the current loop cycle and then stop. 

IrOutputs S071'CrlI thru S07!'1'1' are commands used to set or clear POBs 1 thru 6. In 
the SO data point. bit pOsitions 0 thru 5 correspond to POBs 1 thru 6 
respectively as follows: 
SO Bit: 7 6 5 4 3 2 1 flJ 
POB #: X X 6 5 4 3 2 1 

To set or clear a POB, two POB data points are required: a set/clear mask 
and a don't care mask. spec1fying which bits are to be affected by the 
set/ clear mask and which ones are to be unaffected. 
When a pafT of POB set/clear and. don't care mask data points are 
encountered after the POB action is taken, the next distance or velocity data 
point is taken from the data buffer. This means that only 1 POB data 
point pair is allowed per update interval. q you specify more than 
one POB data point pair, the motion may not be smooth. 
The following example demonstrates how to calculate the two POB data 
points needed to set and clear PCBs 1 through 6: 
Desired outcome: POB1 - 0 POB2 - 1 POB3 - 1 

POB4-X POB5-X POS6-1 

CD Calculate the first SD7Fnn command (set/clear mask). The purpose of the 
set/clear mask is to specify which bits (outputs) are not being turned off 
(output = 0). 

a Since there are only six outputs. put 11 on the front of the POB pattern 
(1. 1. POB6. POB5. POB4. POB3. POB2. POBl). This is done to make 
two hex characters. The result is l11XX110. 

b. Replace Xs with Is. The result is 11111110. 

c. Convert the 8-bit binary number to HEX (result is I'z). 
d Thus, you should specify the data point as SD7FE. 

® Calculate the second SD71'nn command (don't care mask). The purpose of the 
don't care mask is to specify which bits (outputs) are to be left in their current 
state (output = Xl. 
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IrTriggers 

c. Convert the 8-blt binaly number to HEX (result Is DB). 

d Thus. you should specuy the data point as SD7FD8. 

When axes are In a master/slave arrangement via the MSL command. so 
data al1gmnent Is based on valid data points and not on TrJgger. POB. or 
Loop/Endloop data points. Entering the following commands will output 
100 steps on each axis for the first update IntelVal. POB # 1 will be high 
and both axes will output 50 steps dUring the second update IntelVal: 
commana b88Ci'iption 
aDI,.' ... ,.'. Move bott 8lI8S CW 100.taps 
SD7JT1'7J'IT Set POB 11 high and leave .. rast SDtFfEIfFE unchanged (eq.Walent t) 

1XXXXX) 
SDI,.32'fl32 Move ~ 8lI8S CW 50 slapS 

SorrCfJ thru sorrrr are commands used to implement a buffer pause 
based on the pattern ofTl1gger bits 1 thru 6. Bqffer paused means that the 
previous data value Is repeated until the trigger condition Is satisfied. In 
the so data point bit. pOsitions 0 thru 5 correspond to TrJgger's 1 thru 6 
respectively (i.e .• bit 0 Is TrJgger bit 1). 

To implement a buffer wait function. two trigger data points are required. 
A wait mask and a don't care mask specify which bits are to be affected by 
the wait mask and which ones are to be unaffected. The calculations to 
compute each mask are performed exactly the same as the output mask 
calculations discussed In the previous section. 

Once a valid trigger wait pair of data points Is encountered. data points In 
the buffer are not fetched In subsequent update IntelVals (buffer-paused) 
until the pattern is satisfied. For example. to wait for trigger bits 2 and 3 
to be set and bit 1 to be cleared while ignoring bits 4. 5. and 6. the 
folloWing so commands would be used: 
Command 
SDFFFE 

oe&cnption 
Wail for bit 1 t) clear, bits 2 & 3 to be set, and SDFFF8 ignore bilS 4, 5, & 6 
(011XXX) 

'@ Start the Master Clock 
The Master/Start (MSS) conunand initiates the start of the clock for the 
pulse generation circuitry on any axis that is deSignated as a master, 

Data Streaming Restrictions 
The following are restrictions to be conSidered when using the timed data 
streaming mode: 

o If the master/slave relationship with another board Is desired. then axis #1 
must be Included as a streaming axis. and must use the external clock. 

o The minimum motor resolution required is 5.000 steps/rev. 

o All master/slave axes must have the same velocity range (SSI' command). 

o If a limit Is hit while In a timed data streaming mode (Q2 or (3). the timed 
data streaming mode is exited for that axis only. This is equivalent to a QIIl 
command. 

o For update periods of 6 ms or less. the binary Input mode is recommended 
(see below). 

o While streaming In a master/slave relationship. aU slave axes should be exited 
first. before the master axis. For example. when operating axis 1 through 3 
under the command MSLi11. you should exit as follows: 3QIIl ••• 2QIIl ••• iQIIl. 

o Discrete data streaming is limited by the PC23 butTer size (see the section on 
Continuous Streaming discussed later In this chapter). 

Time-Distance Streaming Example 
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An application requires axes one and two to run in the time-distance 
streaming mode and axis three to be independent. The commands used are 
as follows: 
commana 
lUO 
3V10 
3D25000 
3L200 
31: 
3U 
3B 
31: 
3B 
3!2 
3. 
102 
202 
NSL22X 
1~Dl0 

nDl0 
8D006400" 
SDOOOOOOOO 
SD806481CA 
SDn05FF05 
8D80648064 
8D7n6'71'1'6 
8D71'DIII71'DfJ 
8D80'680'6 
SD7FD!I7I'D' 
8D71'DIII7FDfJ 
SDJ'J'8 OFI'8 0 
8DOOOOOOOO 
8D71'7F7F7F 
SD0100001'1' 
SDOOOOOOOO 
SDFJ'J'J'J'FI'I' 
SDITI'BI'I'J'B 
8D71'8071'80 
8DOOOOOOOO 
MSS 
10111 
20111 

DeSCriPtiOn 
AoceIeraIion .. 10 rps2 
Velocity .. 10 rps 
DisIanCe .. 25000 steps 
L.oop~timB6 
Sta1motion 
PIue 1 second 
Change cIrac:tion 
Sta1motion 
Change c:Iraction 
Paue288C01'1ds 
EncIIoop 
En_ streamilg mode axis '1 
En_ slreaming mode axis 2 
Synchrorize axis 1 clock m axis 2, axis 3 indepet dent 
Axis 1 updaIa inteIval .. 10 ms 
Axis 2 update interval .. 10 ms 
Mow axis'1 100 steps CCW, move axis t2 150 steps CCW 
Slop axis 1 and 2 - reqJired to chBngB drecIion 
MaYe axis 1 100 steps CW, ITIOII8 axis 2458 steps C 
Loop axes 1 and 2, 5 limes CW 
Move axes 1 and 2 100 steps CW 
Two commands required to 
SetP08&(6,5,4,3,2,1)m 1X0110 
MaYe axis 1 and 2 150 steps CW 
Two commands required to 
Set P08& (6,5,4,3,2,1) m 1X1001 
End loop 
Slop axes 1 and 2 
Loop axis 1 and 2, 127 times CCW 
Mow axis 1 256 steps CCW, move axes 2 255 steps CCW 
Slop axis 1 and 2 
Bolh axes wait on trigger (6,5,4,3,2,1,) 
To be xxx 1 XX 
End loop 
Step axis 1 and 2 
Start master clock. Compu_ time delay needed (e.g., 1400 rns) 
Exit s1reaming on axis 1 
Exit s1reaming on axis 2 

Time-Velocity Streaming Example 
An application requires axes one and three to run in time-velocity 
streaming mode and axis two to run independently. The commands used 
are as follows: 

command 
2A10 
2V10 
2Dl0000 
2L200 
2G 
2U 
2B 
2G 
2B 
nl 
2. 
8SI'0 
103 
303 
MSL1Xl 
UD20 
3~D20 

SD7F7J'71'7F 
SD00050005 
8D001000l0 
SDOOOOOOOO 
SD71'8071'80 
MSS 
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DeScription 
Acceleration .. 10 rps2 
Velocity .. 10 rp6 

Distance '"' 10000 steps 
l.cop~times 
Start motion 
Pause 1 second 
Change cirection 
Start motion 
Change cirection 
Paue 1 seccnc:Is 
End loop 
High velocity mode (default) 
En_ sreaming mode axis 1 
En_ sreaming mode axis 3 
9tnchrorize axis 1 clock m axis 3, axis 2 independent 
Axis 1 update interval = 20 ms 
Axis 3 update interval .. 20 ms 
Loop axis 1 and 2, 127 times CCW 
By end of upda1l9 interval, velocity .. 76.3 S1l9ps1sec 
By end of update interval, velocity .. 244.1 stepslsec 
By end of update interval, velocity .. 0 stepslsec 
End loop 
Start mas_ clock) computer delay needed (e.g., 60 rns) 
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100 Exit streaming mode axis 1 
300 Exit streaming mode axis 3 
881'1 Low velocity mode 
103 En_ snaming mode axis 1 
303 En_ snaming mode axis 2 
IISL1Xl SynchronizB axis 1 clock wilh axis 3. axis 2 i ldepelldent 
l'rD50 Axis 1 updaIe inIarvaI. 50 ms 
UD50 Axis 3 update inlBrvai. 50 ms 
8DI'0051'005 By end of update inlarval. velocity • 76.3 saapslsec 
SD71'1'671'1'6 Two COIM\8nds raqui"ed to 
8D71'Dff7J'DtI Set POBs (6.5.4.3,2,1.)" 1X0110 
8D71'211J7J'211J lDop axes 1 and 2. 20 m.. CCW 
8DI'1IJIIJ51'1IJIIJ5 By tie end at updaIe interval velocity • 76.3 steps/sec 
S071'811J7J'811J End~ 
8D7ro,7J'0' Two commands raqui"ed to 
8D71'Dff7J'DtI Set POBs (6.5.4.3,2,1.)" 1X1001 
8080101010 By end of update intarval. velocity. 24.41 sBpslsec 
8000000000 By end of update intarval. velocity • 0 step&fsec 
8071'1071'80 End ~ 
IISS Start master clock. Compu1ar delay needed (e.g .• 150 ms) 
100 Exit streaming mode axis 1 
300 Exit streaming mode axis 3 

Modon stops when the time velocltJI bqffer is empty. 

Discrete Data Streaming 
The time-distance and velocity-distance examples on the previous two 
pages use what is referred to as discrete data streaming. which follows this 
pattern: 

02 or 03 
TD 
MSL 
SD 

MSS 

A" 

Enter time-distance or velocity-distance mode 
PrOvide time-distance update rate or period 
Specify master/slave clock source 
Specify stream data or send distance 
Master /slave start (start movement) 
Exit time-distance mode 

This fonn of streaming is useful when the number of SD data points does 
not exceed the PC23's buffer capacity. Since each axis buffer can hold 
1.000 characters. this corresponds to about 200 SD data points per axis 
(1.000 bytes @ 5 bytes per SD data POint). 

By using discrete streaming. the standard communication handshaking 
can be used (refer to SIMPLEX. BAS, PC23P. PAS. or PC23C. C on the 
support disks). Discrete streaming also allows update intervals of 2 ms to 
be used without using the binary input mode or assembly language drivers. 

Continuous Data Streaming 
Continuous data streaming differs from discrete data streaming in that 
the SD data pOints are sent to the PC23 after starting the master clock. 
instead of before starting the master clock. By chOOSing continuous 
streaming over discrete streaming. you are not lJrnited by the PC23 buffer. 
Therefore. you can send an infinite number of SD data points to the PC23. 

CAUTION 

You mU8t check bit 7 of the status byte to ensure that the PC23 data buffer 
Is able to handle the data. The buffer cannot accept new data until bit 7 
changes from " to 1. You can aend up to 200 data points (2 bytes per 

I point) at one time and walt for bit 7 to change from " to 1 to send 200 more. 

The command sequence required to conduct a continuous streaming 
operation for each axis is as follows: 

<D 02 or Q 3 Enter time-distance or velocity-distance mode 
C2> M S L Specify master/slave clock source 
® T D Provide time-distance update rate or period 
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® NSS Master/slave start (start movement) 
@ S D Specify velocity or # of steps to output 
<I) Q f1J ExIt time-distance mode 

Step 5 of the above sequence can be accomplished in two different ways. 
One way is by repeatedly using the standard PC23 write drivers (refer to 
the S:rKPLBX.BAS, PC23P.PAS, or PC23C.C programs on the support 
disks). The other approach Is to use the PC23's binary input capabUity, as 
described below and reference on support disk #2, files PC23TDP. PAS and 
PC23TDC.C. 

Binary Input Mode 

Example 

By using the binary input mode, you are able to use a much faster update 
rate. Having a shorter update interval allows more precise control of the 
motion segments. Within the binary input mode, the data points are 
entered as blnaIY words. Therefore, when you enter data this way, only 
two, four, or six bytes (for one, two, or three axes) per Input session are 
allowed. During each Input session, one SO data point (for 1, 2, or 3 axes) 
18 transferred to the PC23. 

The steps required to support a binary data Input mode session are as 
follows: 

<D Read the status byte (base address + 1) until bit 4 is set. (PC23 ready to 
receive a byte) 

~ Send one byte of the 2. 4. or 6-byte data packet to the PC23 data register 
(base address). 

(3) Send HEX 71 to the control byte (base address +1). This puts the PC23 in 
binary input mode and informs the PC23 that a data byte has been transferred 
to it. 

® Read the status byte until bit 4 is cleared. (data byte accepted by PC23) 

@ If the data byte that you sent in step 2 is the last byte of the 2. 4. or 6-byte 
packet. send HEX 60 to the control byte (exit binruy input mode). If the data 
byte sent in step 2 is not the last byte. send HEX 61 (remain in binary input 
mode) to the control byte and repeat steps 1 through 5. 

The binary Input mode wUl work only In continuous streaming. 

Axes #1 and #2 are In the time-distance mode (Q2) with axis #1 as the 
master and axis #2 as the slave. using the step pulse clock from axis # 1 
(1.e., MSLllX). The update rate Is 2 ms (TD2). 

To input a data point such that axis #1 outputs 100 steps in the CW 
directlon for one update period and axis #2 outputs 200 CW steps for the 
same period. two blnaIY words (4 bytes) are sent in one blnaI}' input mode 
session as follows (the sequential order is from top to bottom): 
commana D8SCiiption 
IISBl HEX 80 (binary. r»l ASCII) 
LSBl HEX 64 
IISB2 HEX 80 
LSB2 HEXC8 

On software support disk #2. binary Input mode examples are written in 
two different program languages: PASCAL and C. 
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Language Considerations 
When creating a program in the timed data streaming mode, you must 
consider the programmtng language you are using. Certa1n languages. 
such as C, run considerably faster than BASIC. PASCAL also runs faster 
than BASIC, even a compiled BASIC, such as Microsoft QulckBASIC. 

On tests perfonned with an IDM compatible (80286 microprocessor), 
Borland TURBO C 2.0 was able to run a continuous timed data streaming 
program with an update interval of 6 ms (TD6). This program used the 
binary input mode to communicate SD data pOints to the PC23. Using 
Borland TURBO PASCAL 5.0. a similar program ran at 12 ms update 
intervals (TD12). Using Microsoft Quick BASIC 4.5, a comparable 
program ran at 30 ms update intervals (TD30). 

If you require update intervals of 2 ms, you must use assembly language 
binary input mode drivers. By linking these assembly language routines 
into your BASIC, C, or PASCAL program, you will be able to obtain 2 ms 
update intervals, even on a standard PC with an 8088 microprocessor. 

Examples of how to link the assembly language binary input mode drivers 
are provided on support disk #2. For BASIC, reference the \BAS ASK 
subdirectory. For C, reference the \C_ASM SUbdirectory. For PASCAL, 
reference the \PAS_ASK subdirectory. 

Communicating with the PC23 
This section describes how the computer communicates with the PC23. 

Read and Write Registers 
To operate the PC23 with X language commands and sequences, you must 
be able to communicate with it over the computer's I/O bus. 
Communication with the PC23 involves two pairs of registers. A register 
refers to a temporary storage area for holding one character (or one eight­
bit byte). Data transfer to and from the register takes place one character 
at a time. 

Register pair # 1 resides at the PC23's bases address set with the 8-position 
DIP switch and consists of the input data buffer (lOB) and the output data 
buffer (ODB). 

Register pair #2 reSides at one address location above the PC23's bases 
address and consists of the control byte (CB) and the status byte (S8). 

The ODB and the SB are read-only registers. The IDB and the CB are write­
only registers. Sample read and write routines that access the computer's 
1/0 bus are provided on the demonstration diskettes which accompany the 
PC23. The routines are written in BASIC, C, and PASCAL. 

Control Byte and Status Byte 
x language commands are strings of ASCII characters. Sending a 
command to the PC23 requires transferring each character in the string 
one at a time. Each character transfer requires that the sender notify the 
receiver that a character is ready, and that the receiver notify the sender 
that the character has been received. This notification process involves 
setting or clearing control bits (flags) in the 8- bit S8 and CB registers. 

Set = high = binary value of 1 
Clear = low = binary value of 0 
Control Byte flags allow the host program to signal the PC23 with 
messages such as "A10 V10 D25IZJmI2J G". The Status Byte flags allow the 
host program to check on the PC23 operating conditions such as if motor 
C or axis #2 is moving. 
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Control Byte 
(CB) Flags 

Status Byte 
(SS) Flags 

The following table shows the control byte flags available to the 
programmer for signalling the PC23. Both this register and the status byte 
are used to communicate with the PC23. 

Bit Definition 
o Binary Input Mode (active high) 
1 Unused 
2 Stop watchdog timer (active high) 
3 Acknowledge interrupt (active high) 
4 lOB command character ready (active high) 
5 Restart watchdog timer (active low) 
6 Reset interrupt output (active low) 
7 ODB message character accepted (active high) 
Bit O. when set. indicates that the binary input mode of data streaming is 
being used. 

Bit 2. when set. causes the PC23's watchdog tlmer to tlme out and stop. 
When the timer stops. it forces a hardware reset. The reset condition may 
be cleared by cycling power or restarting the tlmer (see Bit 5 below). 

Bit 3. when set. tells the PC23 that its interrupt signal to the computer 
has been noted and is no longer needed (see Bit 6 below). 

Bit 4. when set. tells the indexer that a command character has been put 
into the IDB. The PC23 then clears Bit 4 of the status byte (SB) to Indicate 
that the IDB is unavailable. reads the character in the IDB • and then sets 
Bit 4 of the SB to Indicate to the host that the IDB is again ready for a new 
character. 

Bit 5 restarts the watchdog tlmer. It must first be cleared. then the timer 
will start up when the bit is set again. This bit should never be toggled 
unless the timer has timed out. 

Bit 6 resets the hardware interrupt latch and thus the Interrupt output. 
The Interrupt output canno~ be reset unless the interrupt is first 
acknowledged with Bit 3 above. These bits should be cleared during Reset 
or Interrupt acknowledge. 

Bit 7. when set. tells the PC23 that a response character. previously 
placed in the ODB by the PC23. has been received by the host. and a new 
character may be placed In the ODB. 

The status byte provides several information flags for the programmer as 
shown in Table 4-5. You can use the status byte to assist in the 
communications process and to provide run-tlme status information 
without the need to burden the Indexer with routine status request 
commands. 

Bit Deftn Itlon Power-up State 
o Axis 2 stopped (active high) Set 
1 Axis 1 stopped (active high) Set 
2 Axis 3 stopped (active high) Set 
3 ODB ready (active high) Cleared 
4 lOB ready (active high) Set 
5 Board fail (active high) Cleared 
6 Interrupt active (active high) Cleared 
7 Timed data buffer> 112 full (active low) Cleared 

Bits 0, 1, and 2 indicate whether the motors for the three axes are 
moving. At the beginning of any move. the appropriate bit is cleared. 
Specifically. these bits indicate whether or not the indexer Is sending step 
pulses to the drives. These·bits do not indicate f!positiDn maintenance is in 
effect Bits 3 and 4 are set when their corresponding data buffer is ready. 

Bit 3 is set when the ODB contains an output character for the host. 
signalling the host to read the information it contains. 
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Bit ... Is set when the lOB Is ready (computer may write a character to the 
lOB). 

Bit 5, when set, tells the PC that the PC23's watchdog timer has timed out, 
possiblY indicating an internal failure from which it cannot recover. The 
only way to clear this bit is to reset the indexer by cycling power to the 
PC23 or by sending hex 60 to the CB to restore it. Resetting the PC23 is 
discussed in the Programming section of this chapter. Exercising the self­
test function will also set this bit. When bit 5 Is set, the drive shutdown 
output goes active, removing motor torque and generating a drive fault. 

Bit 8 indicates to the host that a conditional interrupt has been anned 
and that an interrupt has occurred. If either Jumper JU27 (selects 
interrupt 3) or JU28 (selects interrupt 4) on the indexer board Is installed, 
then the PC23 has generated a hardware interrupt signal. 

Bit 7, when cleared, indicates that the timed data streaming buffer Is over 
half full. This bit Is only active when in time-velocity or time-distance 
streaming mode. At all other times, the bit Is cleared. 

Communication Process 

Programming 

The following sequence of events occurs when sending a character to the 
PC23: 

<D Read the SB until bit 4 is set. 
(2) Write a byte (character) into the lOB. 
(3) Write to the CB and set bits 4, 5, and 6. 
® Read the SB until bit 4 is cleared. 
® Write to the CB to clear bit 4 and set bits 5 and 6. 

The following sequence of events occurs when receiving a character from 
the PC23: 

<D Read the SB until bit 3 is set. 
(2) Write a byte (character) from the OOB. 
® Write to the CB and set bits 5, 6, and 7. 
® Read the SB until bit 3 is cleared. 
@ Write to the CB to clear bit 7 and set bits 5 and 6. 

The PC23 comes supplied with two floppy diskettes containing support 
routines written in BASIC, C, and PASCAL. In addition, ASSEMBLY 
routines to reset, read, and write to the PC23 are included. 

The support disks are divided logically into sub-directories. To go between 
these sub-directories type: cc:U.subdirectory name!.. To back up one 
subdirectory type: cd .. 

The BASIC support routine is contained In the BASIC subdirectory. 

The C support routine Is contained in the C subdirectory. 

The PASCAL support routine Is contained In the PASCAL SUbdirectory. 

The ASSEMBLY routines are contained in the BAS ASK, C ASK, and 
PAS ASK sub-directOries. Each of these sub-directories show how to link 
ASSEMBLY code to the appropriate programming language {BASIC, C, or 
PASCAL). 

Infonnation about the support diskettes is contained In a menu-driven 
program called INFO.EX!!:. To run this program, Simply type INFO at the 
DOS prompt. If you would like a hard copy of the tnfonnation presented 
in INFO. EXE, print the file called INFO. DAT. 
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A terminal emulator program has also been Included with the support 
code. This program (PC23TBRN. UB) can be used to talk to the PC23 
directly. It Is a good program to practice making motion with the PC23. 

Use the following procedure to copy the support routines to your hard disk: 

CD Create a sub-directory in which to put the routines (lIkdir PC23). 

~ Change directories to the newly created subdirectory (cd PC23). 

(3) Copy the me IRSTALL.BAT to this sub-directory (copy a:\IRSTALL.BAT). 

® Type: IRSTALL. 

Support Disk Files 

Support Disk 
File Structure 

To install the support disk onto your hard drive. Type INSTALL at the 
DOS prompt. 

IRrO.DAT SERDPC23.PAS PC23!ERM.C PC23.C 
IRrO.EXE SERDPC23.EXE PC23TERM.EXE PC23.H 

SERDPC23.DAT CURSOR.C SD.INI 
\BAS:IC I \TESTS I 

I SIMPLEX. BAS I MENU.BAS 
TERMIRAL.BAS 
RON.BAT 
CODE.DAT 
SIRE.DAT 
STATLOC.DAT 
S!ATPG.DAT 
STATREQ.DAT 
TUTOR1.DAT 
TUTOR2.DAT 
TUTOR3.DAT 
TUTOR4.DAT 
TOTORIAL.BAS 
PROFILE.BAS 
REV.DAT 
CIRCLE.CMD 
COMMAND.DAT 
COMMAND.DOC 
INFO. DOC 
MACHINE.DOC 
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Support Disk 
File Structure \BAS.ASH \C \C.ASH \PASCAL I \PAS.ASH 

IPC23C.C ~I 
PC23C.EXE 

IPC23P.P~1 
PC23P.EXE 

PC23RSQF.ASH PC23RSCF.AS~ PC23RSPF.ASH 
PC23WRQF • ASH PC23WRCF.AS~ PC23WRPF.ASH 
PC23RDQF.ASH PC23RDCF.AS~ PC23RDPF.ASH 
PC2 3BWRQ. ASH PC23BWRC.AS~ PC23BWRP.ASH 
PC23ASH.BAS PC23ASHC.C PC23RSPF.OBJ 
PC23RSQF.OBJ PC23RSCF.OBJ PC23WRPF.OBJ 
PC23WRQF.OBJ PC23WRCF.OB.:J PC23RDPF.OBJ 
PC23RDQF.OBJ PC23RDCF.OBu PC23BWRP.OBJ 
PC23BWRQ.OBJ PC23BWRC.OBu PC23.INC 
PC23.INC PC23.INC PC23ASMP.EXE 
PC23QB.LIB PC23ASMC . EXE 
PC23QOS.QLB CREATE C.BA'I 
CREATEQOS. BA 

TlMEOIST 

ONEREV.OAT 
SQUARE.OAT 
CIR.OAT 
IO.OAT 
I02.0AT 
I03.0AT 
PC23TOC.C 
PC23TOC.EXE 
PC23TOP.PAS 
PC23TOP.EXE 

Designing the Computer Program 
Responsibility for creating computer programs lies with the user. Creating 
an interactive program should pose no problem for an experienced 
programmer. If you are not familiar with programming for your 
computer. it would be prudent to seek the advice or assistance of someone 
familiar with both programming and your computer. 

The PC23 is designed to operate motor axes in a fashion largely 
independent of the computer. requiring only a small number of high level 
commands and interaction. This interaction is almost exclusively in the 
form of characters and strings rather than numbers. The programmer 
will need knowledge of string handling in the programming language to be 
used. Regardless of the intended purpose of the program. it must include 
subroutines or procedures to do the following (in order of importance): 

Q Reset the indexer 
Q Send a command string to the indexer 
Q Receive a character string from the indexer 
Q Decode Status Request responses 
Q Allow input of indexer command rues 
Ideally. the programs should be set up so that a non-programmer operator 
can routinely modify appropriate parameters or otherwise change the 
process being controlled without requiring that the program be rewritten 
or compiled. The examples in this chapter are designed to illustrate the 
approach you would use to communicate with the indexer and are not 
necessarily optJrnum for any specific application. 

Sending and Receiving Strings 
The basic procedure for sending and receiving single characters is shown 
below. The algorithms discussed later in this chapter are required 
building blocks for any program. 

Sending command strings of varying lengths is easy because the length of 
the string is easily known. Any general-purpose programming language 
will have the string length and string pOinter functions needed to put 
together an iterative algorithm to send a string one character at a tJrne. 

Receiving response strings is complicated by the fact that not all responses 
are the same length. It is not always possible to predict when a response 
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will occur, since some responses are strings representing numbers and 
some responses are codes represented by strings. 

The choice of commands will tnfluence the kind of data returned by the 
indexer. Therefore. you must make provisions to interpret the indexer 
responses to status requests. When the response 15 a single character such 
as I, A, B, II, etc .• the meaning of the character 15 a function of the 
requesting command. 

There is nothing inherent in a response that identlftes which process of 
decoding should be applied to the Single character of the response. 
POSition report responses are a function of the spec1fic command to the 
PC23 and can be decimal. hexadecimal, or binary data, with varying zero 
reference positions. 

In the default report format. Axis 1 can respond in a format different from 
the other two axes. In general. it is always a good programming practice 
to precede the status request commands with the appropriate axis 
spec1fier. 

Receiving Status Information and Data 
It 15 comparatively simple to read status with an INP instruction like the 
following: 

BYTE - INP(ADDRESS+l) BASIC 
BYTE - INPORTB(ADDRESS+l) ~C 

BYTE - INP (ADDRESS+l) MICROSOFT C 
BYTE: - PORT (ADDRESS+l) TURBO PASCAL 

The numeric variable named ADDRESS has previously been set equal to 
the base address of the PC23. This instruction sets the numeric variable 
named BYTE equal to the binary number corresponding to the bit pattern 
of the PC23's status byte. 

This instruction may be executed at any time regardless of what the PC23 
is doing. The resulting variable BYTE may be used as a regular number or 
as a logic value. As a logic value it can be logically ANDed with a mask 
logic value to reset all the bits in BYTE other than the status bit of 
interest. 

Acquiring data bytes from the PC23, such as a position or specifiC status 
report, calls for the steps detailed in the following section. The l:NP 
instruction Is also used to read response characters. They must be 
converted from numbers with the BASl:C VAL instruction, and linked to 
form the entire response string. A sample BASl:C input driver is shown in 
the BASIC example in the Sl:MPLEX. BAS program on the support disk. 

Testing Individual Status Bits 

Example: 
Logical 
Masking 

In the defin1tlon of the status byte (5B) above. Bit 3 of the 8-bit status byte 
will be a one (1) if an output character is watting, zero if not. (The bits are 
numbered 0 through 7). To test this bit. set all the other bits to zero by 
ANDing the byte with a mask and peIform a logical test on the result for 
zero (false). Bit 3 has a binary weight of 8. 

Suppose the PC23 returned a status byte value of 89, Bit 3 Is high: 

011; l:S 6icilO£ 
BYTE = 89 = 59 = 01011001 \ 

> logic AND = 00001000 

Mask = 8 = 08 = 00001000 I (TRUE) 
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If the PC23 returns the value 70. A check on Bit 3 reveals that it is low. as 
follows: 

IlICi I::Im 6iOIlD: 
BYTE = 70 = 46 z 01000110 \ 

> logic AND = 00000000 

Mask - 8 - 08 = 00001000 / (FALSE) 

In BAs:re. this check might appear as follows: 

3000 BY!rE - lap (ADDRESS+l ) 
3010 IF ( BYTE Aao 8 ) > 0 THEa C:OTO 3020 ELSE C:OTO 3000 

3020 CHAR - lap (ADDRESS) 

3030 CHAR$ - CHR$ ( CHAR) 
30tO USWER$ - AaSWER$ + CHAR$ 
3050 etc 

This instruction keeps sending the program back to read the PC23 status 
until a character is ready. Then the character may be read. Note that this 
example w1l1 trap the computer if the PC23 has not received a status 
command. 

Sending Control Information and Data 
To write bytes to the PC23. you can use OUT instructions such as the 
following: 

OO!r ADDRESS, ALPHA ~SIC 

OO!rPOR!rB (ADDRESS, ALPHA) ; TURBO C 
OO!rP (ADDRESS, ALPHA) ; MICROSOFf C 
PORT [ADDRESS] : - ALPHA; PASCAL 

Resetting the PC23 

Reading 
Characters 
From the PC23 

The following are step-by-step procedures for writing your own 
subroutines for resetting the PC23: 

<D Write 64 Hex to the Control Port (Board Address +1) 

(i) Read the Status Port (Board Address +1) until (the status byte AND 20 Hex» 0 

@ Write 40 Hex to the Control Byte (Board Address +1) 

® Write 60 Hex to the Control Byte (Board Address +1). 

@ Read the Status Port (Board Address +1) until (the status byte and 7F Hex) = 
17 Hex. 

@ Write 20 Hex to the Control Port (Board Address +1) 

lJ) Write 60 Hex to the Control Port (Board Address +1). 

Use the following procedure to read characters from the PC23: 

<D Initialize the ASCII variable to null (0). 

(i) Read the Status Port (Board Address + 1) until (Status Byte AND 8 Hex) >0. 

@ Read the Data Port (Board Address) in to the ASCII Variable. 

@) Write E0 Hex to the Control Port (Board Address +1) 

@ Read the Status Port (Board Address + 1) until (the status byte AND 8 Hex) = O. 

@ Write 60 Hex to the Control Port (Board Address +1) 
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Writing Use the following procedure to write characters to the PC23: 

Characters to a (j) Convert the character to ASCII. This may not be necessary In some 
PC23 progranunlng languages such as C (except for axes In the binary Input data 

streaming mode). 

~ Read the Status Port (Board Address +1) until (the Status Byte AND 10 Hex) > O. 

(3) Write the ASCII character to the Data Port (Board Address+1). 

® Write 70 Hex to the Control Port (Board Address +1). 

~ Read the Status Port (Board Address +1) until (the Status Byte AND 10 Hex) = 
o. 

$ Write 60 Hex to the Control Byte (Board Address +1). 

Program Examples 

BASIC 
Program 
Example 

C Program 
Example 

PASCAL 
Program 
Example 

The following support disk files provide read. write. and reset routines for 
the PC23: 

a SXMPLI:X. BAS (written in BASIC) 
Q PC23P • PAS (written In PASCAL) 
Q PC23C. C (written in C) 
These files provide the foundation from which you can design a motion 
control program for the PC23. The following are examples of how to use 
these files to create your own PC23 program. 
Use the following steps as a guide to develop your custom PC23 BASIC 
program: 
(j) Make a copy of SIMPLEX. BAS. 

~ Edit the copy starting at line # 5000. 
(3) To send a command. place the X language commands in CMD$ (CMD$ = Al" 

Vll1J D2 SQJIIJQJ G) 

® To get a response from the PC23. use the GOSUB 3000. 
The response Is returned In ANSWER$. 

SOOO CMD$ - "lPR " 
5010 GOSOB 1000 
5020 GOSOB 3000 
5030 IF ANSWER$ -
504 0 PRINT ANSWER$ 

(5) Compile and run the program. 

'write to PC23 
'read from PC23 

THEN 5020 

Use the follOWing steps as a guide to develop your custom PC23 C program: 
(j) Make a copy of PC23C. C. 

~ Edit the main program of the copied tlle. 
@ To send a command. place the X language In message (message = Alt.!l Vl" 

D2S(,!IQJI/J c:). Then make a call to procedure wrltecmd (message). 
® To get a response from the PC23. use procedure readanswer (answer). The 

response is returned In answer. 
(5) Example: main () ( 

char *me •• aqe,*an.wer: 
anIWer_ nn ; 

initialize () : 
•••• aq. - " IPR ": 
writ.cmd ( ••••• 9.): 
r •• d.n.w.r (.n.wer): 
printf (.n.wer): 
) /* .nd of main*/ 

® Compile and run the program. 

/*re.et. PC23*/ 

Use the follOWing steps as a guide to develop your custom PC23 PASCAL 
program: 

<D Make a copy of PC23P. PAS. 

~ Edit the main program of the copied tlle. 
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(3) To send a command. place the X language conunands In message (cmd - AU' 
Vll1J D25NIIJ c;:). Then make a call to procedure writecmd (768.cmd) where 
768 Is the PC23 board address. 

® To get a response from the PC23. use procedure readanswer (768.answer). 
The response is returned in answer. 

~ Example: begin 

Initialize (768); 
cad:-' A11IJ V11IJ D25f111H1 c;: pa '; 
Writecad (768,cad); 
.hile an •• er-" do aeadan •• er (768, an ••• r) ; 
.riteln (an •• er); 
End 

$ CompUe and run the program. 

Special Modes of Operation 

Joystick Mode 

This section discusses special modes of operatl1on for the PC23. These 
special modes include the following: 
a Joystick operation 
a Using multiple PC23s with one computer 
a X-Y linear interpolation 
a Using interrupts 

The PC23 uses an 8-bit analog-to-digital (AID) converter to accept an 
analog voltage input (generally from a 5kn potentiometer joystick) to 
control motor velocity on axes 1 and 2. 

Joystick connection and adjustment instructions are provided in Chapter 
3. Installation. 

You can enter input for the Joystick mode with the Jl command. which 
assigns two AID inputs (used in differential mode) to the specified axis. 
For example. if no axes are in the joystick mode. CHI2' and CHl of the AID 
are assigned to the first axis that enters the Joystick mode. Once you 
enter the Joystick mode. steps are output in a CW or CCW fashion. 
depending on the magnitude of the voltage input and the parameters that 
you set via the various joystick commands (refer to the JI2'. Jl. JB. JD. JV. 
and JZ command descriptions in Chapter 5. Software Reference). 

The voltage range for the AID is 0 - 2.5V. This range is divided into two 
regions. One region is from 0 - 1.25Vand the other is from 1.25 - 2.5V. If 
the input voltage is exactly 1.25V. no steps wUl be output. If the voltage 
level is from OV - 1.24V. steps wUl be output in the CCW direction. with the 
maximum velocity at OV. The maximum joystick velocity is determined 
(1). by the value of the last v command that was issued prior to entering the 
Joystick mode. or (2). with the OSF command (refer to the OSF command 
description in Chapter 5). 

If the input voltage is between 1.26V - 2.5V. steps wUl be output in the CW 
direction. Zero step offset can be performed with the JZ command. Zero 
step output can be set to 1.25V (±O.25V). A zero step dead band 
synunetrtcal about the zero step set point established with the JZ 
command can be invoked with the JD command. If the motor drifts. exit 
the joystick mode and issue an appropriate JD command. 

You can establish a trapezoidal backlash move that will occur whenever 
the dead band region is traversed (i.e .• a change direction). You can set the 
distance and velocity for this move with the JB and JV commands. The 
acceleration for this move is determined by the last A command that was 
issued before the Joystick mode was entered. 

@ Application Design 49 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Joystick 
Commands 

commana 
AVo 

JBmum 
JDfI.DDD 
""nn.DDD 
JI 
Jl 
JfI 
081' 

D8SCriptiOn 
Analog voltage ~t from channel n. Response wi range tom O.OOOV to 
2.faN. 
Joystick baddash of nnm slep6 
Joystick dead bII'Id in 0.nmV 
Joystick baekIash compensalion velocity in M.nnn IPS 
Joystick Zero 
Joystick Enable 
Joystick Disable 
Set maximum joystick velocity 

Multiple PC23 Addressing 
Multiple PC23s can be synchronized by using one master clock. By 
connecting the adapter boards of each PC23 via the RMCLK connectors and 
by using the NSL command to specify the master/slave relationship of the 
cUfferent axes, any number of PC23s can then be made synchronous. As 
identf/ied In thefollowfngJigure. SJlnch connections for PC23s with 
serial numbers 53490 are d(fferent than for those with serial 
numbers ~3491. 

The following table lists parts and tools needed to make your 
synchronization cable. 

20-22 AWG wire 
AMP connectors 
Tools: 

Manual tool for double row connector 
Conversion kit for single row connector 
Single row 4 position (cover) 
Single row 4 position (housing) 
Double row 8 position (kit) 

FOR PC2'- WITH SERIAL NUMBERS 3490 AND BELOW: 

._ua _ aa 
FOR PC2'- WITH SERIAL NUMBERS 3491 AND ABOVE: 
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Your program will need to write to a djfJerent address for each PC23 used. 
For example. by writing the following commands to address 768. you can 
designate axiS 1 of this address as the master: 

commana 
Q2 
fD1G 
IISL1XX 
SDROG 
aDaGU 
aDRaG 

En_ axis 1 in !he time-distance .naming mode 
Set updale b once fNettY 10 IllS 
Use !he axis 1 inIBrnaI dock 
Loop an infinila number of limes 
Mow CW 100 .Bps 
End loop 

These commands will cause axiS 1 to enter the streaming mode and 
designate it as the master axiS. Axes 2 and 3 are not in the streaming 
mode and no master/slave relationship exists. The update period is set to 
10 ms and 100 CW steps will loop tndef1nltely. Notice that the clock has 
not been set yet. (with the NSS command). 

By writing the following commands to address 772. you can deSignate axes 
1.2. and 3 of this address as slave axes: 

commana D8SCriptiOn 
lQ2 Enter axis 1 In the tIme·cUstance streaming mode 
2Q2 Enter axis 2 In the tlme-diatance streaming mode 
3Q2 Enter axis 3 In the tIme-diatance streaming mode 
l'rDli21 Set axis 1 update Interval to 10 ms 
2TDli21 Set axis 2 update Interval to 10 ms 
lTDli21 Set axis 3 update Interval to 10 ms 
IISLI¥IIJ Slave axes 1. 2. & 3 to an external clock 
SD8/16U/l6U/lU Move all axes 100 CW steps 

These commands are identical to the commands given to the master axis. 
except that these 3 axes are slaved to an external clock. (i.e. the other 
PC23). Note that iCyou enter an KSS command to start the master clock 
of the PC23 at this address (772). nothing would happen because the 
master clock is on the PC23 at the other address (768). 

To start the master clock by writing to address 768. enter the NSS 
command. Thts will initiate movement on Axis 1 (at address 768) and 
axes 1. 2. and 3 at address 772. Send an NSLXXX command to address 768 
to stop both the master and slave axes. MSS w1ll start them both moving 
again: however. true synchronicity will be lost. To maintain true 
synchronicity. MSLXXX should be sent to both the master and slave 
addresses. Then. when the MSS command is sent to the master address. 
they will both be synchronous again. 

X-V Linear Interpolation 
To move multiple orthogonal linear axes in a straight line. you must 
make all the axes start, finish accelerating. start decelerating. and stop. in 
a synchronized fashion. 

The simplest case involves producing a 450 angle line of movement with 
two axes. Both axes (X and Y) are given the same velocity. acceleration. 
and distance parameters (to produce other angles. these three parameters 
must be proportionally scaled). 

Typically. the task is to derive appropriate move parameters to get from 
the current location to a new location. where each pOSition is specified by 
a set of Cartesian coordinates. Unear acceleration and velocity are 
specified. 

In the following example. the incremental distance parameter for each 
axis is the difference between the target position coordinate and the 
current pOSition coordinate for that axis. The ratio of incremental 
distance for one axis to that of the next establishes the ratio of the 
respective accelerations and velocities. Unear acceleration and velocity is 
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Example 

Using Interrupts 

the vector sum of these components. The Pythagorean theorem provides 
the formula for calculating the velOCity. 

The two-axis X-V POSitiOning system must move from its current pOSition 
to a new pOSition at a linear speed of linch/second (VL = 1). A motor 
velocity of 4 rps translates to 1 1nch~sec (ips) on both axes. Acceleration 
on any axis must not exceed 100 rps . The following procedure is used to 
determine the move parameters: 

Current Position: Xo - -60,000 

Yo - 200,000 

Target Position: Xl - IBO,OOO 

Yl - 20,000 

CD Determine incremental distances (D) and the ratio: 
X axis distance = Xl - Xo - +240,000 - D+2 crararara 

Yaxis distance = Yl - Yo - -lBO,OOO - D-18rararara 

Ratio = Y!X - -0.75 

~ Detennlne the velocity (v) settings: 
Velocity ratio = Vy - 0.75 (VX) 

Pythagoras = VL 2 = Vx2 + Vy2 

Substitution = VL2 = vx2 + (0.75(Vx»2 1.56(Vx
2 ) 

= VL211.56 

= 0.75 (Vx) 

= 0.B006ips 

= 0.6004ips 

(3) Determine the acceleration (A) settings: 

= 3.20rps 

= 2.40rps 

Acceleration ratio = Ay = 0.75 (AX) 

Ax = 100 rps2 = Alrara 

Ay = 75 rps2 = A7S 

- V3.20 

= V2.40 

(Specific proportional acceleration values may be calculated in the same way the 
velocity is calculated above) 

® Enter the commands derived from steps 1 through 3 above: 
command oesaiptlon 
lA11/J1/J Set acceleration on axis 1 to 100 rps2 
lV3.1/J24 Set velocity on axis 1 to 3.024 rps 
lD241/J1/J1/J1/J Set distance on axis 1 to 240.000 steps CW 
2A 75 Set acceleration on axis 2 to 75 rps:1 
2V2.268 Set velocity on axis 2 to 2.268 rps 
2D-181/J1/J1/J1/J Set distance on axis 2 to 180,000 steps CCW 

Once these commands are entered, the PC23 is ready to make the synchronous move ~ 
issuing the G12 synchronous Go command) subject to the reqUirements discussed 
below. 

When polar coordinates are used. the distance to the endpoint (radius) and 
the angle from the X axis are known. In this case. the distance (D) for the 
X axis is equal to the radius multiplied by the cosine of the angle. The 
distance for the Y axis is equal to the radius multiplied by the sine of the 
angle. The X and Y velocity and acceleration parameters may be derived 
from linear parameters in the same way. 

The PC23 has one Interrupt signal available to be activated upon specific 
conditions. This Interrupt signal can be directed at either of two Interrupt 
request lines. IRQ3 or IRQ4. Jumper 27/28. locatedjust above the edge 
connector on the PC23 indexer card. determines which interrupt request 
line is activated. Installing a jumper on the JU27 pins selects IRQ3. and 
Installing a jumper on the JU28 pins selects IRQ4. 

You. the user. are responsible to enable the 8259 interrupt controller chip 
In the PC to accept the interrupt request. You must also set the 
corresponding interrupt vectors to accommodate the interrupt request. 
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8259 Interrupt 
Controller Chip 

Interrupt 
Vector 

Interrupt 
Commands 

Use the following procedure to enable the 8259 interrupt controller chip: 

<D Read In the current Interrupt mask register (IMR) located at the 1/0 address 
(21 HEX). 

@ Clear the appropriate bIt to enable the Interrupt hardware (IRQ3 -= bit #3. 
IRQ4 • bIt '4). 

(3) Write the IMR back to the 8259 chip. 
un.igned ahar int 825 II; 
int_12511 - inportb(Ox21); 
int 12511 - int 82511 5 OxP7; 
outportb(Ox2l,lnt_82511); 

1* Byt. to r.ad ZMR into *1 
1* .. ad ZMR ~or current •• tting. *1 
1* Cl.ar bit 3 *1 
1* Writ. new ZMR *1 

The IRQ3 Interrupt corresponds to the 11th interrupt vector. Since each 
vector is 4 bytes long. the user must modify the 4 bytes located at memory 
address 12J12J12J12J: 12J12J2C to point to he interrupt service routine. For IRQ4. 
modify the 4 bytes at memory address (lH2JI2JI2J: 12J12J312J. 

Usually. IRQ3 and IRQ4 are assigned to the computer's serial ports. COM 2 
and COM 1 respectively. Therefore, when making changes to these vectors, 
take care to avoid conmcta with communication cards that may 
require these vectors. 

The following is an example of changing the interrupt vector for IRQ3: 
.tract addre •• { char far *p; }; 
.tract addr ••• far *addr - (.tract addr ••• far *) 44;1* 2c HEX - 44 decimal */ 
addr->p - (char far *) pc23_irq3; /* pc23 irq3 i. the name of the interrupt 

•• rvice-routine *1 

You can activate the PC23's interrupt output based on several conditions 
for each axis. The QS command allows you to enable or disable the 
interrupt-an-condition functions. No hardware interrupt will be generated 
until a specific QS command has been issued and the corresponding 
condition 1s met. The poss1ble interrupt-on-cond1t1on functions are as 
follows: 

Q Interrupt on Trigger #1 high (QSA command) 
Q Interrupt on Move Complete (QSB command) 
Q Interrupt on Encountered Limit Switch (QSD command) 
Q Interrupt on Ready to Respond (QSB command) 
Q Interrupt on Command Buffer Full (QSG command) 
Q Interrupt on Motor Stall (QSH command) 

The QR command reports wh1ch interrupt-on-conditIon functions have 
been selected with the QSA through QSH commands. The Q:I command 
reports which interruptible conditions are active. 111.e QI command 
always slwws a response to in position (QSB1). even if the interrupt is not 
enabled (QSBI4). 

You can take advantage of the PC23's interrupt capabilities without 
actually generating any host interrupts. Thts is done by arming whatever 
interrupt conditions are desired for each axis. and then polling the status 
byte (SB) to see if the Interrupt Active bit (bit #6) is set. Then. each axis 
must be polled with the Q:I command to determine the source of the signal. 
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Clearing the 
Interrupt Signal 

Once an Interrupt signal Is generated. two steps are required to remove 
that Signal. First. the hardware device (latch) which holds the signal must 
be cleared. This calls for toggling the Reset Interrupt Output bit (bit #6) in 
the control byte (CB). Second. the host must aclmowledge the interrupt. 
This calls for toggling the PC23's Interrupt Acknowledge bit (bit #3) in the 
CB. 

The following Is example code used to clear an Interrupt: 
int pc23addr • 0x300; 
int i; 

1* REX 300 - deoimal 768 *1 

outportb(p023addr+l, 0x20): 

~or(i-l;i<200;i++); 
outportb(p023a4dr+l, ox68); 
whtle ((inportb(pc23addr+l) 5 OdO»; 
outportb(p023addr+l, Ox60); 

1* olear bit 6 to reatore hardware 
interrupt * 1 
1* tt.. delay ~or atrobinq bit 6 low *1 
1* aet bit 4 to acknowledqe interrupt *1 
1* watt ~or interrupt aiqnal to qo low * / 
1* normal atate o~ CB *1 

When your Interrupt service routine is complete. remember to send an Eor 
(end-oj-fnterrupt) signal to the 8259 chip. as exemplified below: 

outportb (Ox20, Ox20): 1* clear interrupt from 82Sg chip */ 
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c H A p T E R @ 

Software Reference 
The information 10 this chapter will enable you to: 

1:1 Identify the four types of commands in Compumotor's X-Series Language 

1:1 Use thls chapter as a reference for the function. range. default. and sample 
use of each command 

Command Format Description 
The following section describes the format of the command descriptions 
used 10 this chapter. The numbered arrows refer to the numbered sections 
below the drawing. 

~~mmmmmm~mmmmmm~~~,~~~~~m~~mm~~~~~~~mm~.~~~~~_~_~mrnwrn~~rnrn~rn.~rn~~rn~rn~~rn_rn~~rn.rnrnrnrn~~rnrn~~GDm3rnrn~~~~~~~~~~~~~~w~~~~¥:~~: 
A Set Acceleration 

~ 
Type 
Syntax 
Units 
Range 
Default 
Responses 
See also 

Motion 
«i>An 
n is rps2 
0.001 to 999.99 
100 
None 
D.V.G 

Version 

Attributes 
[x] Buffered 
[ ] Device specific 
[x] Saved independently 
[ ] Saved in sequences 

The acceleration command specifies the acceleration rate used for subsequent moves (G command). The 
acceleration remains set until you change it again. You do not need to reissue this command for 
subsequent Go (G) commands. Acceleration outside the valid range cause the acceleration to remain in 
previous valid acceleration setting. The PC23 Indexer uses the same value for deceleration. 

~Command 
~ A100 

Description 
Set the acceleration rate 
Set the velocity V10 

010000 
G 

Set the move distance 
Start the move 
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CD Command Identifier 
The letter or letters used to represent the command. 

<ID Command name 

@ Version 

® Characteristics 

Type 

Syntax 

Units 

This name used to refer to the command. For example. Acceleration for 
the A command. 

The revision of software in the PC23 Indexer when the described command 
was first Introduced or last mod1f1ed. If the revision level of the software 
you are using Is equal to or greater than the revision level listed here. the 
command Is available in your unit. You can determine the level of 
software in your PC23 Indexer by issuing the Revision Level (av) 
command. 

The following sections describe the main characteristics of the command. 

This portion of the box contains the command's type. The four command 
types are listed below. 

Set-Up: These commands define Set-Up conditions for the 
application. Set-Up commands include the following types 
of commands: 

o Homing (go home acceleration and velOCity. etc.) 
o Input/Output Oimits. scan time. In-position time. etc.) 
o 'lUning (selVo or position tracking) 
o General (set switches. return to factory settings. etc.) 

Programming: Programming commands affect programming and program 
flow. For example, trigger. output. all sequence 
commands, quote. time delays. pause and continue, enable 
and front-panel. loop and end loop. line feed. carriage 
return. and backspace. 

Status: Status commands respond (report back) tnfonnation. 

Motion: Motion commands affect motor motion (for example. 
acceleration. velOCity. distance. go home. stop. direction. 
mode. etc.) 

This field shows the syntax for the command. PC23 Indexer commands 
use the following generic syntax: acspd 

Variable a This variable is the device address. If the address is optional it is shown in 
angle brackets: <d>. Only commands which require the PC23 Indexer to send 
a response require a device address. All commands may use a device address 
to designate which unit on a daisy chain the command is intended for. 

Variable c This variable is the command identifier, which is one or more letters. 

Variable 8 This variable represents a sign. A sign is not allowed for all commands. The 8 

is not shown in the syntax if not allowed. 

Variable p This variable represents the parameters the command requires. There may be 
zero or more parameters. If the number of parameters is zero n is not shown in 
the syntax 

Variable d This variable is the end of command delimiter. This is always required and is 
not shown in the following descriptions for clarity. The delimiter may be a 
space character or a carriage return. 

This field deSCribes what unit of measurement the parameter In the 
command syntax represents. 
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Range 

Default 

Response 

See Also 

@ Attributes 

Buffered 

Device specific 

Saved always 

Saved in 
sequences 

This is the range of valid values that you can specify for D (or any other 
parameter specified). 

The default setting for the command is shown In this box. A command 
will perfonn its functlon with the default setting if you do not provide a 
value. 

The response to the command is shown m this box. Status commands 
report a conditlon In the mdexer. Status commands do not affect the 
status they read. 

Commands that set parameters report the parameters when the command 
is issued without a parameter. For example, AltlJtlJ sets the acceleratlon to 
100 rps, but 1A returns the current setting. Note: To receive a response, a 
device address is required 

Commands that are related or simUar to the command described are listed 
here. 

Each command has attributes as shown below. 

Attribute. 
[xl Buffered 
[ 1 Device specific 
[xl Independently saved 
[ 1 Saved in sequences 

If the Buffered box is checked the command is buffered. If it is not 
checked the command is acted on immediately. Buffered commands are 
executed In the order they are received. An Internal buffer, or storage 
area, holds the commands in a queue until the previous command has 
been executed. 

Immediate commands are executed as they are received. Immediate 
commands are executed even if the command buffer has commands in it. 
For example, the Stop (S) command is immediate. When a Stop command 
is received the motor is stopped as soon as the command is received. The 
PC23 Indexer does not process the commands In its command buffer 
before stoPPing the motor. 

If the Device specific box is checked the command requires a device 
identifier. If it is not checked the command may be used with or without a 
device identifier. Commands which are device specific are normally 
Status commands. Device specific commands have a syntax description 
with a d by itself before the command. If it is not device specific the 
command syntax description has a <d> in angle brackets before the 
command. 

If the Independently saved box is checked the parameter controlled by the 
command is always saved. This differs from commands which may only 
be saved in sequences and those which are never saved. If neither the 
Saved always nor the Saved in sequences box is checked the command is 
never saved. 

If the Saved in sequences box is checked the command will be saved only 
if it is in a sequence and you issue the Save command (sv). If neither the 
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Saved always nor the Saved in sequences box Is checked the command Is 
never saved. 

® Description 
A description of the command appears in this area along with any special 
considerations you should know about. 

(f) Example 
An example of how to use the command appears in this area. The left 
column contains the commands you would Issue to the PC23 Indexer. The 
right column contains descriptions of what the commands do in the 
program. 

Alphabetical Command List 

A Set Acceleration 
Type Motion 
Syntax aAn 
Un Its n = rps2 
Range 0.01 to 999.99 (Motor dependant) 
Default 100 
Response None 
See also D, v, G 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The Acceleration command specifies the acceleration rate to be used upon executing the next Go (G) 
command. The acceleration remains set untU you change it. You do not need to reissue this command for 
subsequent c: commands. Accelerations outside the valid range cause the acceleration to remain in 
previous valid A setting. 

Command 
>MN 
>A5 
'>Vl/l 
>Oll/ll/ll/li2l 
>G 

Description 
Set Ie Normal mode 
Set acceleration to 5 rps2 
Set velocity Ie 10 rps 
Setdstancele 10.000 steps 
Execuae the move (Go) 

AB Report Analog Voltage (Binary) 
Type Status 
Syntax aABn 
Un Its n = channel 
Range 0 - 3 
Default None 
Response nn (two ASCII characters) 
See also AV 

Version 83X 

Attributes 
[ ] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

Read the analog Input voltage on channel number n referenced to analog input ground and respond in 
binary value. The analog voltage request responds with two bytes. The first byte is the AID channel number 
(analog channel 0 through 3). The second byte is the 8 bit number for that channel on the joystick's AID 
converter. 

The 8 bit number corresponds to values between 0 and 255. Since the analog input voltage ranges between 
0-2.5VDC. the binary reading wUI approximately correspond to the voltage on the input. 

This command is very useful for quickly reading the analog input voltage. 

Command 
AIll 

DacrtptlonlR .. ponae 
Repor1s voIIage on Channel 1 
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AV Report Analog Voltage (ASCII) 
Type Status 
Syntax aAVn 
Units None 
Range None 
Default None 
Response CHa:n.nnV 
See also AB 

Version A 

Attributes 
[xl Buffered 
[ ] Device specific 
[ I Saved independently 
[ I Saved in sequences 

Read the analog input voltage on a channel number (n) referenced to analog input ground. The response is 
in ASCII. This command is necessary for joystick setup. After hooking up the Joystick. read each channel 
and verify that Channel 0 - Channel 1 and Channel 2 - Channel 3 are both positive. Refer to the Joystick 
installation procedure for test and calibration. 

Command 
AVIII 

8 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Report Buffer Status 
Status 
aD 
None 
None 
None 
*R or *B 
None 

Vefslon A 

Attributes 
[ I Buffered 
[ I Device specific 
[ I Saved independently 
[ I Saved in sequences 

The buffer status command will report the status of the command buffer. The command buffer is 1,000 
bytes long. The response to this command Is: 

*R = More than 31 bytes are free 
*B = Less than 32 bytes are free 

This command is commonly used when a long series of commands will be loaded remotely. If the buffer 
,size Is exceeded. the extra commands will not be received by the Controller. 

Command 
lB 

Response 
1 :*R (more !han 31 by1es of Ihe buffer are free) 

.:.:~:.:~::::::::::::::::::::::::::::::::::::;::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::.;::::.:::;:::::::::::::::::::;:::;:::::::::::::::::::::::::::::.:: ::: ;.:.:.:.:.:::::::::::::::::.:::::::.:.::::. .. . ... :::.: .. ::.: .. : ..... : '. .:; ;::::::::::::::::::.:::.:::: :::::.:.: ::;. :::::::::::::::::::::::::::.:.:::::.::;.:::::::::::::.::::::::::::::::::::: :::.; .:::.:::.:.:::::::.:::::::::::::::::::.:.;.:.:-:.:.:.:. :.:.:.: .. :'.': ... ;. ;.: ..... :.:. 

C 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Continue 
Programming 
aC 
None 
None 
None 
None 
PS, U 

Vefslon A 

Attributes 
[ I Buffered 
[ ] Device specific 
[ I Saved independently 
[ I Saved in sequences 

The Continue (e) command ends a pause state. It enables your indexer to continue executing buffered 
commands. After you initiate a pause with the Pause (ps) command or the Pause and Walt for Continue (0) 
command. you can clear it with a e command. This command is useful when you want to transmit a string 
of commands before you actually need to execute them. 

Command 
PS 
MC 
A5 
V5 
G 
TlIII 
VIII 
G 
C 

Description 
Pause execution on axis'1 untillhe indexer receives a C command 
Set D Contiooous mode 
Set aoceIeraIion to 5 rps2 
Set velocity D 5 rps 
ExeaJte fle move (Go) 
Wait 10 seconds afterlhe move 
Set velocity D zero 
Decelerate Ihe motor D zero Velocity 
Slart executing oommands in buffer 
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DB 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Set Dead Band 
Set-Up 
<a>DBn 
n - Encoder Counts 
o - 999999 
o 
None 
DW, FS 

Version A 

Attributes 
[x) Buffered 
[ ) Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

Once the initial IllOVe Is completed. position maintenance will determine If a position error condition exists. 
The error Is expressed In terms of Encoder Counts. If the error exceeds the DB setting ( In either direction) 
positlon maintenance will generate a correction move, In the appropriate direction. based on the DOn and 
CMn settings. 

Position maintenance will remain active and correction moves will continue to be generated until a FSC0 
command Is Issued by the host. 

The maximum allowable DB setting Is 999999. Any attempt to exceed the maximum will leave the previous 
setting unchanged. 

DPA Display Position Actual 
Type Status 
Syntax <a>DPA<n> 
Un Its n = steps 
Range None 
Defau It None 
Respons. None 
See also PR, P, px, w 

Version A 

Attributes 
[ ] Buffered 
[ ) Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The Display Position Actual (OPAl command displays the actual position In feedback steps. 
canceled by sending any single ASCII character to the indexer. 

The function is 

Command 
DPA 
2DPAl 

DW 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Description 
ContinUaly report !he actual position of axis #1 
Reports the actual position of axis 2, one time 

Set Dead Band Window 
Set-Up 
<a>DWn 
n = Motor steps (FSB0) or Encoder Counts (FSBl) 
o - 999999 
250 
None 
FSB 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command specifies a backlash deadband. The dead band compensates for mechanical systems with 
backlash and allows use of the Stall Detection features. Stall detection occurs when the position error 
exceeds the backlash setting. 

Command Description 
F SBl Enter Encoder Steo mode 
D2511'1I'11' Set cislance \:) 25,000 encoder oounlS 
DW1H AbN 100 counlS of error 
Q Exeeua!he move (Go) 
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ER 
Type 
Syntax 
Units 
Range 
Default 
Response 
See a.so 

Set Encoder Resolution 
Set-Up 
aERn 
n - encoder steps 
1 - 50,000 
4,000 
None 
FS commands 

Version A 

Attribute. 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command deftnes the number of encoder counts per one revolution of the motor. The number of Hnes 
on an encoder should be multiplied by 4 (quadrature) to arrive at the correct encoder resolution value per 
revolution of the motor. In other words. one Hne of an encoder produces 4 encoder steps. 

If you are not sure what the resolution of the encoder is. you may do the following to ftnd the encoder 
resolution. 

CD Zero the position counter using the PZ command. 

® Move the motor 1 revolution In motor mode (FSIUIl). 

@ Read the encoder position (px) command. This reading Indicates what the resolution will be. 

Repeat this several times and use the average value as the ER command. 

A 4: 1 ratio of motor steps to encoder steps is necessary for proper closecHoop operatton. if a lower ratio is 
used, tt may be dUJlcu1t to tune the posttion maintenance (Serootng) feature of your indexer. 

Command 
2BR811J111f11 

FR 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Description 
Set encioder resolution to 8,000 steps on axis 112. 

Report Encoder Functions 
Status 
aFR 
None 
o = function off, 1 function on 
o 
a:nnnnnnnn 
FS commands 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command allows you to request the status of FS command functions. The response contains one 
ASCII digit per function (zero (0) or one (1)). The digits (n) correspond to the functions. (A - H. left to right). 
One (1) means an rs function is on, Zero (13 ) means an FS function is otT. 

A Incremental = OFF (0), Absolute = ON (1). Defines the move distances (0) as either incremental from 
current position. or as absolute referenced to the absolute 0 position). 

B Motor step mode = OFF (0), Encoder step mode = ON (1). Deftnes the distance in motor steps or encoder 
steps. 

C Position Maintenance = OFF (0), = ON (1). Enables position maintenance. This causes the indexer to 
servo the motor to the deSired position if it is not in the correct position at the end of a move. or. if the 
motor is forced out of position while at rest. 

D Thnntnate Move on Stall Detect K OFF (0), = ON (1). Instructs the indexer to abort a move if it detects a 
stall. 

E nun on Output on Stall Detect - OFF (0), .. ON (1). Instructs the Indexer to tum an output on if It 
detects a stall. 

F Multiple axis stop = OFF (0), = ON (1). Instructs the indexer to abort any move if a signal is received on 
the Trigger '6 Input. If output on stall Is enabled (FSEl), the indexer will also tum on an output when 
a trigger Is seen. 

G .Reserued 

H Reserued 
Command 
1ft ~~=oo. Axis 1 is in absolute encoder step mode. AI other I'S Iulctions are OFF. 
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FSA 
Type 
Syntax 
Units 
Rang. 
D.fault 
R.spons. 
See also 

Set Absolute/Incremental Positioning Mode 
Set-Up 
arSAn 
n - function 
o - off, 1 - on 
o 
None 
FR, MFI, MPA, PZ, PR 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command seta the indexer to perform ita moves in either absolute or incremental positioning mode. 

rSA. .. Incremental mode (equivalent to MPI command) 
I'SAl .. Absolute mode (equivalent to MPA command) 

In Incremental mode (rsY or MPI). all moves are made with respect to the position at the beginning of the 
move. This mode Is useful for repeating moves of the same distance. 

In Absolute mode (rSAl or MPA). all moves are made with respect to the absolute zero position. The 
absolute zero poSition Is set to zero when you power up the indexer or execute the Position Zero (pz) 
command. 

Command 
MN 
I'SA1 
PZ 
AS 
VS 
D2SfIJfIJfIJ 
Q 
DSfIJfIJfIJfIJ 
Q 

Deecrlpdon 
Set t) Normal mode 
Set Indexer t) absolute mode 
Reset !he absoIule coun1er Ie zero 
Set acceleration to 5 rps2 
Set velocity t) 5 rps 
Move moIDr to absolute position 25,000 
Exac:ue!he move (Go) 
Move moIDr to absolute position 50,000 
Exac:ue!he move (Go) 

The motor moves 25.000 steps. and an additional 25,000 steps to reach the absolute position of 50,000. 

FSB 
Type 
Syntax 
Onlts 
Range 
Default 
Response 
See also 

Set Motor/Encoder Step Mode 
Set-Up 
al'SBn 
n = function 
o = off, 1 on 
o 
None 
D, ER, FR, FSC, MR 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command sets up the indexer to perform moves in either motor steps or encoder steps. 

FSN = Motor step mode 
I'SB1 = Encoder step mode 

In Motor Step mode. the distance command (D) defines moves in motor steps. 

In Encoder Step mode. the distance command defines moves in post-quadrature encoder steps. You must 
set up the indexer for the correct encoder resolution The Encoder Resolution (Ea) command Is used to 
define the post-quadrature encoder resolution. 

If you enable encoder step mode (FSB1). without having the encoder connected to the PC23. upon recelvlng 
a Go (c;) command. the motor will drift at low velOCity. This drift Is a result of the PC23 not receiving 
encoder pulses properly. 

Enabling Encoder Step mode does not guarantee that your moves will position to the exact encoder step 
commanded. Position maintenance (Fse) must be enabled to activate closed loop servolng. 

Command Deecrlpdon 
BR4fIJfIJfIJ Set encoder resolution t) 4,000 post-quad'a1Ue encoder pUses 
I'SB1 Set t) Encoder SEp mode 
AS Set aoc:eIeration to 5 rps2 
VS Set velocity t) 5 rps 
D4fIJfIJfIJ Set ci&1ance t) 4,000 encoder steps 
Q Execute !he move (Go) 
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FSC 
Type 
Syntlx 
Units 
Ring. 
D.flult 
R.apona. 
Se. I'ao 

Enable Position Maintenance 
Set-Up 
al'SCn 
n - function 
o - off, 1 - on 
o 
None 
ER, FR, FSB, FSD, eM 

This command enables and disables the position maintenance function. 

rSCl - Enable Position Maintenance 
rsclJ .. Disable Position Maintenance 

V.rslon A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

Enabling position maintenance will cause the Indexer to servo the motor until the correct encoder position 
Is achieved. ThIs occurs at the end of a move (if the final position Is Incorrect) or any time the indexer 
senses a change In position while the motor Is at zero velocity. You must have an encoder connected. and 
set the Indexer In Encoder Step mode (rsBl) In order to enable position maintenance. 

If you enabled position maintenance (I'SC1) and the motor drifts. the encoder may not be connected 
properly. The motor will drift at 0.1 rps per revolution. 

CAUTION 
If you are making a move with poaltlon malnten8nC8 enabled and the encoder Is dlaconnected, the PC23 will continue to output pulses 
trying to Ind the dealred poaltlon. Conaequently, the PC23 could conceivably output pul ... forever, or untU a IImh Is encountered. 
For safely reasons, you Mould enable Stall Detection (OSE1) and Stop On Stall (FS01) to ensurelhalthe motor will atop If auch a 
shuatlon occurs. 

Command 
ER41N1J 
I'SBl 
OSEl 
J!'SOl 
J!'SCl 

FSD 
Type 
Syntax 
Units 
Range 
Default 
Re.pon •• 
See also 

Description 
Set encoder resolution ID 4,000 
Set ID encoder step mode 
Enable sial deEction 
Enable Sklp on stall 
Enable position mairuenance 

Enable Stop on Stall 
Set-Up 
arSOn 
n = function 
o = off, 1 = on 
o 
None 
ER, FR, 55, OSE 

This command enables and disables the Stop on Stall function. 

I'SOl = Enable Stop on Stall 
rSDIJ = Disable Stop on Stall 

Version A 

Attributes 
[xl Buffered 
[ ] Device specific 
[ 1 Saved independently 
[ 1 Saved in sequences 

Entering rSOl will cause the Indexer to stop the move In progress when a stall Is detected. The move is 
stopped immediately; no deceleration. This command Is only valid if stall detection has been enabled 
(osn). It will have no effect otherwise. 

Stall detection will work In either motor step mode (FSBfII) or encoder step mode (F5Bl). 

Entering rsolJ will cause the Indexer to attempt to finish the move when a stall Is detected. even if the load 
Is jammed. . 

Contmancl 
BR2fIH 
OSBl 
J!'SOl 

DescrIption 
Set encoder resolution to 2,000 sEpslrev 
Enable sial detect func:tion 
Enable sklp on stall 
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FSE 
Type 
Syntax 
Units 
Range 
D.fault 
R.spons. 
Se. also 

Enable Output #6 on Stall 
Set-Up 
arSEn 
n - output, on/off 
o or 1 
o 
None 
SS, ER, FR, FSF 

I'SEIII - Do not enable Output #6 on stall 
I'sn .. Enable Output #6 on stall 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ) Saved independently 
[ ) Saved in sequences 

Entering rsn will cause the Indexer to tum on Output #6 when a stall Is detected. This Is useful for 
signaling other components In you system that a stall has occurred. ThIs command will only be valid if 
Stall Detect (051:1) has been enabled. 

Output #6 Is unaffected by a stall when !'SKill and aSEl are entered. 

Command DMcrIplion 
BUfHJIIJ Set enCoder rasoIu1ion to 4,000 slep6lreY 
OSRl Enable sial dHIct 
!'SRl Tun on output nunber 4 when a stall is deEctad 

FSF Enable Stop on Trigger #6 
Type Set-Up 
Syntax al'Sl'n 
Units n = function 
Range 0 = off, 1 = on 
Default 0 
R.spons. None 
See also FR, TR, TS 

This command enables and disables the Stop on Trigger function. 

I'SI'III = Do not terminate move on Trigger #6 
I'Sl'l - Terminate move when Trigger #6 is high 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

Entering I'Sl'l will cause any move In progress to be stopped whenever Trigger #6 is brought high. For 
multiple axis applIcation, setting up another unit to turn on Output #6 when it detects a stall, enables the 
user to implement a multi-axis stop on stall by connecting the output of one axis to the trigger of the other. 
The move will be decelerated at the maximum acceleration rate. 

Entering I'SI'III causes the indexer to treat Trigger #6 as a standard trigger input. 

Command 
Fsn 

G 
Type 
Syntax 
Units 
Range 
Default 
R.spons. 
Se. also 

Go 
Motion 
aG 
None 
None 
None 
None 

Descrlpdon 
Trigger 16 is now dedicaled IE a remo1le stop input 

A, D, V, FSA, FSB, MA, Me, MN 

Version A 

Attributes 
[x) Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The Go (G) command Instructs the motor to make a move using motion parameters that you have previously 
entered. You do not have to re-enter Acceleration (A), Velocity (v), Distance (0), or the current mode (NN, 
MA, or Me) commands With each G command. In the Incremental Preset mode (MpI). a G command Will 
initiate the steps you specified With the 0 command. 

A G command in the Absolute Preset mode (MpA) Will not cause repeated motion unless you enter a change 
In distance (0 command). 

In the Continuous mode (NC), you only need to enter the Acceleration (1.) and Velocity (v) commands prior 
to the G command. The system ignores the Distance (0) command In this mode. 
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No motor motion w1ll occur until you enter the Q command In the Normal (6), the Continuous (Me), or 
Alternating (MA) mode. 

If motion does not occur with the Q command, an activated end-of-travel limit switch may be on, the Indexer 
Is waiting for a trigger Input (~R), or the Indexer Is In a pause state (ps, 0) and waiting for a continue (e). 
Check the Umlt switches. 

Comm.nc1 
lMH 
!'BU 
!'SB" 
lAS 
lAS 
lV5 
lD25". 
lG 
lAl 
1G 

Deecrlpdon . 
Set to Normal mode 
Set to lnaamental mode 
Set MotJr Slap mode 
Set acceIerab1 to 5 rps2 
Set aooeIeraIion to 5 rps2 
Set velocity to S. ~ 
Set cis1&nOe to 25,()()() stsp6 
ElI8CU81he mow (Go) 
Set accaIeraIion to 1 rps2 
ElIiBCU81he mow (Go) 

Assuming the Indexer Is In Incremental Preset mode, the motor turns 25,000 steps and repeats the 25,000-
step move using the new acceleration value of 1 rpsO'otal distance moved - 50,000 steps). 

Gnnn 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Go (Synchronized) 
Motion 
aGnnn 
n = axis 
None 
None 
None 
0, V, G, MN, I 

V.rslon A 

Attributes 
[xl Buffered 
[ 1 Device specific 
[ 1 Saved independently 
[ 1 Saved in sequences 

This command allows you to put a speCial synchronized go command In each specified butTer. Each butTer 
will walt until all specified axis buffers have reached the synchronized go command. Each axis should start 
within 150 ~c of one another. 1YPically It Is used to synchronize moves between more than one axis but 
It may also be used to synchronize two axes butTers (by issuing a zero distance move). The command may 
also be used to do simple multi-axis linear interpolation. 

You should not send a new Q or G123 command until motion Is completed. 

Comm.nd 
(;12 

GA 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

DescrIption 
SynchrOnize Ax6 .1 and 12 to start moving IDgeIher 

Go Home Acceleration 
Motion 
aGAn 
n = rps2 
0.01 to 999.99 
10 
None 
GH, OS 

Version A 

Attributes 
[xl Buffered 
[ 1 Device specific 
[ 1 Saved independently 
[ 1 Saved in sequences 

The Go Home Acceleration (GA) command sets the linear acceleration value that the motor wlll use during 
any subsequent Go Home (QB) moves. 

Comm.nc1 Description 
2(;A5 Se1s go home acceleration on axis 12 to 5 rps2 
2(;B-5 The motor aa:elerates at 5 rps2 to 5 rps in the CCW cireclion and searches for home 
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GH 
Typ. 
Syntax 
Unit. 
Rang. 
Default 
R.spon •• 
See also 

Go Home 
Motion 
al:asn 
n - rps2, s ~ ± 
0.001-20 (25,000 step/rev motor) 

None 
A, GA, OS, PZ 

Version A 

Attribute. 
[xl Buffered 
[ I Device specific 
[ I Saved independently 
[ I Saved in sequences 

The Go Home (I:a) command Instructs the controller to search for the home position, either In the motor 
step mode or the encoder step mode. When in the motor step mode, the controller looks only at the Home 
Umit Input. It will define Home as the eew edge of the Home L1m1t signal (the edge closest to the eew 
limit input). 

The process is the same in encoder step mode, except the controller also looks for the Z channel input as 
well as the Home Limit input to be active at the same time. This means that the Z channel pulse must be 
enveloped by the active region of the Home Umit input. When both are active, the indexer defines that 
poSition as the home position. 

The Indexer w1ll reverse direction if an end-of-travellimit is activated wh1le searching for Home: however. if 
a second end-of-travellimit Is encountered in the new direction. the Go Home procedure will stop and the 
operation will be aborted. 

After the Ga command is issued. the motor will run in the direction and velocity specified. The motor will 
keep running after the home switch is activated untU it is deactivated. It w1ll then decelerate and reverse 
direction. 

The position counter is set to zero at the conclusion of the go home move. 

Command Descrlpdon 
GB-212J The motor moves in !he CCW direction at 20 rps and looks for !he Home Umit input m go active 

:.:.:.:.:.;.:.:::::.:.:.:.; ..... 

I\H Backspace Version A 

Type Programming Attributes 
Syntax "a [xl Buffered 
Units None [ I Device specific 
Range None [ I Saved independently 
Default None [ I Saved in sequences 
Response None 
See also None 

This command allows you to delete the last character that you entered (unless it was a delimiter). The" B 
command will not prevent execution of an immediate command. A new character may be entered at that 
poSition to replace the existing character. ("B indicates that the etrl key is held down when the B key is 
pressed.) This command prompts the indexer to backup one character in the command buffer. regardless 
of what appears on the terminal. On some terminals, the etrl and the left arrow <-- keys produce the 
same character. Presstng the delete key does not delete the preutous character. 

H 
Type 
Syntax 
Unit. 
Range 
DefaUlt 
R.sponse 
See also 

Set Direction 
Motion 
<a>B<s> 
s = direction 
± 
+ 
None 
None 

Version A 

Attributes 
[xl Buffered 
[ I Device specific 
[ I Saved independently 
[ I Saved in sequences 

The Set Direction (a) command changes or defines the direction of the next move that the system will 
execute. This command does not effect moves already in progress. 

o B + Sets move to CW direction 
o a - Sets move to CCW direction 
o B Changes direction from the previous setting 
o c w Direction of motor rotation when viewed from the front face 
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In preset moves, a Distance (D) command entered after the B command overrides the direction set by the B 
command. In Continuous mode (Me) only the B command can set the direction of motion. 

Command DMcrIption 
Nlf Set tI Normal mode 
AS Set acc:eIaration to 5 rps2 
vs Set velocity tl5 rps 
D2SHQI Set cislalce tl25,ooo steps 
G Execute the move (Go) in + direction 
B Reverse cirecIion 
G Execute the move (Go) in - direction 
Me Set tI Canliooous mode 
B+ Setcirection tI + cirection 
G Move continuously in + direction 

I 
Type 
Syntax 
Units 
Range 
Default 
R.sponse 
See also 

Load Move Data 
Programming 
<a>I 
None 
None 
None 
None 
sse, Gnnn 

V.rslon A 

Attrlbut.s 
[x] Buffered 
[ ) Device specific 
[ ) Saved independently 
[ ] Saved in sequences 

The Load Data (I) command allows the Indexer to precalculate move data sent. so that execution of the 
move will begin within 10 ms of receiving a Go (G) command. The move profile may be repeatedly executed 
with only a 10 ms calculation delay until anyone of the three move parameters: Acceleration (A). Velocity 
(v), or Distance (D) Is changed. 

Without use of the I command, a delay of up to 30 ms per axis will occur before execution of the move. 

You must keep In mind that If you Issue an Acceleration (A). Velocity (v). and Distance (0) command the 
PC23 will take up to 30ms to calculate the open-loop move profile. Therefore. the load data will be usefultf 
you can send the I command. and go elsewhere to read data. then come back to execute the Go (G) 
command. 

Command 
2MN 
2AS 
2VlrIJ 
21 
2'fJUXXXXX 
2G 

Descrlpdon 
Set tI Normal mode 
Set acceleration to 5 rps2 
Set velocity Ie 10 rps 
Load move data (precalculates move profile) 
Wait tor !rigger.1 Ie go high 
Execute the move (GO) 

:;:::::::;:;:;::;:;:::::::::::::::::::::::::;:::::::::::::::::::::::;::=;:::::::::::.:::;:.:::::;:::::;:::::::::.:::::;:::::::::::::::::.:;:::::::::::::::::::;;.:::::::::::::::::::::::.:::::.:::.:.:::.::::: :::.:.;.: : .:.:. :.:::::::: :::~;::::~::::;::::::. • :': '.::.:::::::::::: ::::::::::::::::.:::.:::::::::::.:.:::::.:::.:.:::::::::::::::.:::::::::::::::::::::::.:::::::::::::::::.:::::.:::::::::::.:::::.:::::.:::::.:.:::.:::::.:.::;.:.:::.: ::;.;.:::.:.::: .:.:::.: .:::.:.::.:: :: .' . 

10 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Immediate Output 
Status 
alOnnnnnn 
None 
o = off, 1 = on, x = don't care 
None 
a:nnnnnnnn 
0, OS, SS 

Version F 

Attributes 
[ ] Buffered 
[ ) Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The Immediate Output (IO) command turns the programmable output bits (POBs) on and off. This can be 
used for signaling remote controllers. turning on LEDs. or sounding whistles. POB #1 is controlled by the 
first position after the IO. POB #2 Is controlled by the second poSition. etc. 

IS Input Status 
Type Status 
Syntax alS 
Units None 
Range None 
Defau It None 
Response None 
S •• also LD, TR, TS 

Version A 

Attributes 
[x] Buffered 
[ ) Device specific 
[ ] Saved independently 
[ ) Saved in sequences 

This command reports the status of the Inputs for the specified axis. The response is 8 characters 
tenntnated with a carriage return. The first two characters are the axis number followed by a colon. The 
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next characters are the status of 2 trigger bits. the CW limit. CCW 11m1t. Home input and Z channels 
respectively. 

Axis #1: 
Axis #2: 
Axis #3: 

Command 
lIS 
2IS 
3IS 

J 

TRlGI. lRIG2. CW Umlt I. CCW Umlt I. HOMEI. Z channel I 
1'RJG3. 1RIG4. CW Umlt 2. CCW L1m1t 2. HOME2. Z channel 2 
1'RJG5. lRIG6. CW L1m1t 3. CCW L1m1t 3. HOME3. Z channel 3 

R_ponae 
1: 000011 Axis 1 has the home and z channel active 
2: 100100 Axis 2 reports TRIG3 active and that its ccw imit is active 
3: 010010 TRIG6 is active and the HOME switch is active 

Enable/Disable Joystick 
Type Set-Up 
Syntax <a>Jn 
Units n - function 
Range 0 - disable, 1 enable 
D.fault J/lJ - Immediate 
R.spons. None 
Se. also JB, JO, JV, JZ, OSF 

This command allows you to enter and exit the Joystick mode. 

Jt6 ... Disable Joystick Mode 
Jl '" Enable Joystick Mode 

V.rslon A 

Attrlbut.s 
[ ] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

When you enter the Joystick mode (Jl). the command clears the buffer before entering the mode. The 
joystick is slew-rate limited by the last acceleration command. If the address preceding the command is 
the first to enter the Joystick mode. the differential Signal between analog channel 0 and analog channel 1 
will serve as the axis reference. In joystick mode. the last acceleration and velocity rates that you specify 
will be used to determine both axis' maximum velOCity with full deflection and how rapidly the motor will 
track the joystick movements. High velocities will result in coarse velocity resolution. Compumotor 
recommends that you set the acceleration rate high to follow the joystick's movement as stlftly as possible. 

The first axis to request a joystick receives channels 0 and 1. The second axis to request a Joystick receives 
channels 2 and 3. To ensure proper assignment of an axis to the different channels, walt at least 25 ms 
between Jl commands. 

Command 
lJl 
2Jl 

Description 
Axis 1 uses differential voltage Channels 0 & 1 
Axis 2 uses ciflerenlial voltage Channels 2 & 3 

JB Set Joystick Backlash 
Typ. Set-Up 
Syntax <a>JBn 
Un Its n = steps 
Rang. 0 - 999 
Default 0 
Response None 
See also JB, JD, JV, JZ 

Version B 

Attributes 
[ ] Buffered 
[ ] Device specific 
[ ) Saved independently 
[ ] Saved in sequences 

This command allows you to set the Joystick backlash compensation distance in steps. If you change the 
direction of the Joystick. a corrective move of nnn steps will be made in the new direction at the velocity you 
specified with the ~oystick Backlash Compensation Velocity (JV) command. This command overcomes the 
lag time that exists between changing the Joystick's direction (when backlash is present) and actually 
moving in the new direction. 

Command 
lJV2 
lJB2St6 

Description 
Set the maxinum backlash velocity to 2 rps 
Set the backlash oorrecIive move to 250 steps 
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JD Set Joystick Dead Band 
Typ. set-Up 
Syntax <a>JDn 
Units n - volts 
Range 0.000 to 0.500 
Default 0.500 
R.spons. None 
See also JB, JO, JV, JZ 

Version B 

Attributes 
[ ] Buffered 
[ ] Device specific 
[ ] Saved independently 
( ] Saved in sequences 

This command allows you to set the the dead band value (In volts). You should set the Joystick dead band 
value to a voltage that allows (or the mechanical hysteresis In the resistive Joystick assembly. 

There will be no movement between zero point set by the JZ command and this dead band voltage. 

Command 
1JZ 
1JD.fIIS 

Descrlpdon 
Set ' Ick"s 0 'nt 
Set r: jc>Jstick =acI band 50mV abc7Je ~ below the joysIid< zero point. 

JV Set Joystick Backlash Compensation Velocity 
Type set-Up 
Syntax <a>JVn 
Units n = rps 
Range 00.000 - 99.000 
Default a 
Response None 
See also JB, JO, JZ 

Version B 

Attributes 
( ] Buffered 
( ] Device specific 
( ] Saved independently 
( ] Saved in sequences 

ThIs command allows you to set the Joystick's backlash compensation peak velOCity. This Is the velocIty at 
whIch the motor will travel when It corrects a poSition error (backlash). You can detennlne the distance of 
any Joystick backlash move with the JB command. 

Command 
1JV2 
1JB2S11J 

JZ 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Deacrlpdon 
Set maximum backlash velocity to 2 rps 
Set the joystick backlash f'TlCIIVe k> 250 steps 

Set Joystick to Zero 
Set-Up 

<a>JV 
None 
None 
None 
None 
JB, JO, JV 

Version B 

Attributes 
[ ] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

ThIs command allows you to Inltlal1ze the current Joystick posItion as the zero or no movement pOSition. 
The posltlon must be set with a dIfferential channel voltage (restricted to 1.25 ±O.25V). If you send the 
command while the voltage Is greater than the specIfied range. the PC23 will generate an error message. 
Use the following equations to calculate CCW and CW velocity resolution. 

Last Velocity Specified 
CCW Velocity Resolution = Zero Point _ 0.01 

CW Velocity Resolution = 
Last Velocity Specified 

2.5 - Zero Point 

Command 
1JZ 
2JZ 

Descrlpdon 
Set axis'l zero velocity point 
Set axis 12 zero velocity point 
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LD Limit Disable Ver •• on A 

Typ. Set-Up Attribute. 
Syntax <a>LDn [xl Buffered 
Unit. n - enable/disable limits [ 1 Device specific 
Range 0-3 [ 1 Saved independently 
D.fault 3 [ 1 Saved in sequences 
R •• pon •• None 
Se. a.so RA 

The Umlt Disable (1.0) command allows you to enable/disable the end-of-traveillmtt switch protection. The 
LOll condition does not allow the motor to tum without properly installing the llmIt inputs. If you want 
motion without wiring the llmIts, you must Issue the 1.03 command. 

Enable CCW and CW Imits D • 0 
Disable CW limits D • 1 
Disable COW limits D • 2 
Disable COW and CW Imits D • 3 (Default) 

If you wire the llmIt switches, these switches will be Ignored unless you enable the llmIt switch Inputs using 
the LOll command. 

Command 
1LDIII 
11.03 

MA 
Type 
Syntax 
Units 
Range 
D.fault 
R.spons. 
Se. also 

Description 
EnableS CW and CCW IimilS on axis '1. 
AIows you ., make any move, regsrdess of the !mit input slate. 

Set Mode Alternate 
Motion 
<a>MAn 
None 
None 
None 
None 
A, 0, V, G, Me, MN, SSD 

Version A 

Attributes 
[xl Buffered 
[ 1 Device specific 
[ 1 Saved independently 
[ 1 Saved in sequences 

The Mode Alternate (MA) command, llke the Mode Nonnal (MN) and the Mode Continuous (MC) commands, 
effects the way moves are prefonned. In Mode Alternate (MA), a move is made to a position that you define 
with the Distance (D) command. When the motor reaches the speclfled distance It reverses direction and 
returns to the starting position. This cycle will continue untU you Issue a Stop (5) or K1ll (x) command. 

The way the motor stops when a Stop (5) command Is Issued can be set by using the 5SD command. The 
default Is so immediately stop. 

Command 
NA 
AS 
V1 
D1111111111 
Q 

Description 
Set., Allemaa mode 
Set aa:eleration to 5 rps2 
Set velocity" 1 rps 
Set cislMCe., 1,OCXJ steps 
Exec:u1e!he move (Go) 

The motor makes a positive move 1,000 units in the CW direction. It then reverses direction and moves 
1,000 steps in the CCW direction. This motion continues until you Issue a Stop (5) or Kill (x) command. 

Me 
Type 
Syntax 
Unit. 
Range 
Default 
Re.pons. 
See also 

Set Mode Continuous 
Motion 
<a>MCn 
None 
None 
None 
None 
A, G, H, MA, MN, T, TR, V 

V.rslon A 

Attributes 
[xl Buffered 
[ 1 Device specific 
[ 1 Saved independently 
[ 1 Saved in sequences 

The Mode Continuous (MC) command causes subsequent moves to ignore any distance parameter and move 
continuously. You can clear the Me command with the Move Nonnal (MN) or the Mode Alternate (MA) 
command. 
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The Indexer uses the Acceleration (A) and Velocity (v) commands to reach continuous velocity. The 
direction of the move should be speclfled with the B+ or B- command. Using the TIme Delay (T), Trigger 
(u), and Velocity (v) commands, you can achieve basic velocity profiling. 

Command DMcrfpIlon 
Me Set to ConIiruu mode 
AS Set acoaIeraIion to 5 rp&2 
V5 Set veIoci1V to 5 rp& 
'J!2 Move at:=;b 2 seconds 
Vgf Change . to 0.00 rp& 
B+ Set move to c 
G e.cuIB tl8 move (Go) 

The motor turns CW at 5 rps untllit 18 halted by the Stop (8) command, KJll (It) command, a limit switch, or 
by a new velocity speclflcatlon (VIIS followed by a G command). 

MN Set Mode Normal V.rslon A 

Type Motion Attributes 
Syntax <a>'" (xl Buffered 
Units None [ 1 Device specific 
Range None ( 1 Saved independently 
Default None [ 1 Saved in sequences 
Respons. None 
Se. also A, D, V, G, MC, MPI, MPA 

The Mode Normal (101) command sets the system to mode nonnal. In Mode Normal. the motor moves the 
distance speclfled with the distance (D) command. To define the complete move profile. you must define 
Acceleration (A), Velocity (v), and Distance (D). The 101 command is used to change the mode of operation 
from Mode Continuous (MC) or Mode Alternating (MA) to the preset mode. 

Command 
2101 
2A5 
2V5 
2Dl151515 
2<; 

MPA 
Typ. 
Syntax 
Units 
Range 
D.fault 
Respons. 
S •• slso 

Description 
Set to Normal mode on axis #2 
Set acceleration to 5 rp&2 
Set velocity to 5 rps 
Set cislanoe to 1.000 sEps 
ElIBCUte!he move (Go) 

Set Position Absolute Mode 
Set-Up 
<Ma>MPA 
None 
None 
None 
None 
D, FSA, MC, MN, MPI 

V.rslon A 

Attributes 
[xl Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command sets the positioning mode to absolute. In this mode all move distances are referenced to 
absolute zero. Note that in Mode Absolute (MPA or I'SA1). giving two consecutive go (G) commands will 
cause the motor to move once, since the motor will have achieved its desired absolute position at the end of 
the first move. 

Mode Position Absolute (MPA) Is most useful in applications that require moves to specific locations. 

You can set the absolute counter to zero by cycling power or Issuing a Position Zero (pz) command. 

Command Description 
MN Set to Normal mode 
MPA Set to Absolute Posilion mode 
AS Set acceleration to 5 rps2 
p z Set absolIte COU'IIBr to zero 
V1gf Set velocity to 10 rp& 
D25H15 Setcis1ln:8to 25.ooostep5 
G Move rnoIDr to absolute position 25.000 
D125H Set absolIte position to + 12,500 sllElpS 
G Move molDr to absolute position + 12.500 steps 
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MPI 
Typ. 
Syntax 
Units 
Range 
D.fault 
R.spons. 
Se. also 

Set Position Incremental Mode 
Set-Up 
<a>KPI 
None 
None 
None 
None 
0, FSA, MN, MPA 

V.rslon A 

Attrlbut.s 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command seta the positioning mode to incremental. In incremental mode. all move distances 
specified with the Distance (D) command are referenced to the current position. Position Incremental mode 
(MPI or I'su) Is useful in applications that require repetitiVe movements. such as feed-to-Iength 
applications. 

Command 
lNN 
lMPI 
lAS 
lVUI 
lD11IIfHJQI 
lQ 
lQ 

MR 
Type 
Syntax 
Units 
Rang. 
Default 
R.spon •• 
See also 

DMcrlplion 
Set b Normal mode 
Set b PoaiIioning Incremenlal mode 
Set acceIeraIion ID 5 rps2 
Set velocity b 10 rps 
Set cistanCe of ITlOII8 b 10,000 aepa 
Move 10,000 slaps CW 
Move another 10,000 slaps CW 

Select Motor Resolution 
Set-Up 
<a>MRn 
n = resolution codes 
o - 46 
10 
None 
A, V, ER 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The Motor Resolution (MR) command sets the number of steps per revolution according to the numeric suffix 
n (see table below). This command allows the indexer to control drives of different resolutions while 
maintaining the commanded acceleration and velocity. 

Motor 
Resolution 

3:0 
400 
fU) 
1(xx) 
1600 
3a:X) 
5(XX) 

6400 
1<XXX> 
21600 
25(0) 
25400 
3Ero) 
&XXX> 
5(BX) 
4(93 
128X> 
251m 
12S00 
16384 
2CXXX) 
25(0) 
&XXX> 
10CXXX> 

Velocityllax 
(~) 
8') 

78 
100 
ED 
78 
100 
78 
!D 
~ 
3) 

19.5 
13.8 
10 
9.8 
122 
3e 

19.5 
«) 
3) 

25 
8) 
«) 
3) 

PulaeW. 
(!'Sec) 

15 
15 
7.5 
4 
4 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

25 
25 
25 

PC23 
command 

MRO 
MRl 
MR2 
MR3 
MR4 
MRS 
MR6 
MR7 
MR8 
MRg 

MR10 
MRll 
MR12 
MR13 
MR14 
MR1S 
MR16 
MR17 
MR18 
MRU 
MR20 
MR21 
MR22 
MR23 

Motor 
Resolution 

101600 
63488 
7fXm 
8193:> 
102400 
126976 
12SCXX> 
153Em 
163840 
~ 
253952 
256CXXl 
3)72X) 
327600 
400600 
!D7'904 
521000 
614400 
655360 
8193:0 
1024000 
3m 
«XX) 

Veioc/tyMax 
(r~.) 

15 
13 
34 
19 
15 
15 
13 
12 
9.7 
7.8 
7.8 
1.6 
3.0 
2.4 
1.9 
1.9 
1.6 
3.0 
2.4 
1.9 
!D 
125 

Pul .. W. 

~) 
.50 
.50 
25 
25 
25 
.25 
25 
25 
25 
25 
25 
1 

.50 

.50 

.50 

.50 

.50 
25 
25 
25 
4 
1 

PC23 
command 

MR24 
MR2S 
MR26 
MR27 
MR28 
MR2g 
MR30 
MR3l 
MR32 
MR33 
MR34 
MR3S 
MR36 
MR37 
MR38 
MR3g 
MR40 
MRn 
MR42 
MR43 
MRtt 
MR4S 
MR46 

The motor resolution you select does not determine the resolution of the motor. The motor/drive 
determines the resolution of the system. You use the MR command to match the motor/drive to your system, 
so that you can program your acceleration (Al, and Velocity (v) in revolutions. 

Command Deacrlpllon 
NN Set b Normal mode 
NRl Set molDr resolution ., 400 slapslrev 
AS Set aoceIeralion to 5 rps2 
Vlfll Set velocity b 10 rps 
D8N Set distance of 1TICY8 10 800 Slaps 
G Exscula!he move (Go) 
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A 400 step per revolution motor/drive will turn 800 steps (two revs) CW at an acceleration oC 10 rps2 and a 
velocity oC 10 rp8 after the G command. 

If this command set Is sent to a motor/drive with a resolution oC 4.000. the motor will stlll tum 800 steps 
(1/5 oC a rev). However. the actual acceleration would only be 0.5 rps2 and the actual velocity would only be 
1 rps. Indexer resolution and motor/drive resolution must match to get the commanded velocity and 
acceleration. Thla command doea NOT affect cU.tance. 

MSL 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Identify Clock Source for Timed Data 
Streaming Mode 
Set-Up 
<a>ICSLnln2 n3 
Value for each 
0, 1, 2, 3, or x 
None 
None 
MSS, TD, SD, 00, 02, Q3 

Version A 

Attribute. 
[ ] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved In sequences 

The Identify Clock Source for TImed Data Streaming Mode (MSL) command sets the Source/Receiver 
relationship for clock source for each axis In the timed data streaming mode. The following table defines 
the relationship Cor each axis. Any axis not 10 timed data streaming mode can stlll receive and execute 
other motion commands. 

n Valueo'n n, 0 
n, 1 
n, 2 
n, 3 
n, X 
~ 0 
~ 1 
~ 2 
~ 3 
~ X 
ns 0 
na 1 
na 2 
na 3 
na X 
Command 
NSL12X 
NSLr.ncc 

MSS 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Mode 
Axis" is a slave and uses the external rmcIk 
Axis" is a master and uses its internal rmcIk 
Axis" is a slave and uses axis '2's rmcIk 
Axis., is a slave and uses axis l3's rmcIk 
The X axis is not in the timed data streaming mode and no master/slave specification is necessary 
Axis 12 is a slave and uses the external rmcIk 
Axis 12 is a slave and uses axis "'s rmcIk 
Axis 12 is a master and uses its internal rmcIk 
Axis 12 is a slave and uses axis l3's rmcIk 
Axis 12 is not in the limed data streaming mode and no master/slave specific:ation is necessary 
Axis 13 is a slave and uses the external rmdk 
Axis 13 is a slave and uses axis "'s rmdk 
Axis 13 is a slave and uses its internal rmcIk 
Axis 13 is a masller and uses axis l3's rmdk 
Axis 13 is not in the limed data streaming mode and no masterlslave specific:ation is necessary 

Desc:r'ftlon 
Axes. ald 12 are in Tmed Data Slreaming mode. Both are masters, Axis 13 is independent. 
Axis t1 is in Tmed Data Streaming modeAxis t1 is a slave b Vle external RMCLK. 

Start Master Clock for Timed Data Streaming 
Mode 
Programming 
<a>NSS 
None 
None 
None 
None 
MSL, TO, SO, Q0, 02, Q3 

Version A 

Attributes 
[ ] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The Start Master Clock (MSS) command will cause the clocks on any master axes to start (Initiate Motion). 
If Profiling (so) commands are stored In the buffer. entering the MSS command causes execution oC these 
moves. Subsequent Streaming Data (so) commands will be executed sequentially 10 a buffered manner. 
Care must be taken to not overflow these buffers. If the buffer Is empty. no motion will result during the 
particular update Interval. 

Command 
102 
lfOf/J6 
NSL1XX 
SDSf/J2S 
SDSf/J45 
SDSf/J45 
SDSf/J2S 
SDSI/J1D 
NSS 

DescrIption 
Set axis 11 b Tme Distance mode 
Set upcIalle i't1erVal b 6 ms 
Set axis 11 as a Masler, usi"9 its internal rate multiplier clock. Axis.2 and 13 are not in the time distance mode. 
Set cistance 10 be moved dJmg the first updalle interval. 
Set distance b be moved dJring the next updale inlerVal 
Set distance b be moved dJring the next update inIerVaI. 
Set distance b be moved dJring the next update inlBM1l. 
Set distance b be moved dJring the next update inllervaJ. 
Start Master Clock 
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0,0 
Type 
Syntax 
Units 
Rang. 
D.flult 
R.spons. 
See Iiso 

Output on the Fly 
Proqrammable 
<a>Op,Dn (see below) 
see below 
see below 
None 
None 
0, D 

Version 

Attrlbut.s 
[xl Buffered 
[ 1 Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

Syntax: <az18>Opppppp, DDDDDDD Where p • bit pattern and n • distance 
Units: 
Range: 

p - 0 (oft). 1 • (on). or X (don't change) for each of the programmable output bits. n = steps 
<a> • axis 1. 2. or 3. 
p - any combination of 0's. l's. or x's for a total of 6 bits. 

The 0.0 command allows the user to program a spec11led bit pattern to appear on the outputs. at a 
specified distance. 
Command Deecrlptlon 
A5 Set acceleration to 5 rps2 
V5 Set velocity ~ 5 rps 
025" SetclslBnce~25,OOO&t8p6 
0101010 0uIput!he paIIam 101010 
OXXXXX1, 0151/JH Qta1ge fle output L.SB k) a 1 at 15,000 staps 
Q ExecUte !he move (Go) 
01XXXXX Change !he USB to a 1 when the mcwe is complete 
The pattern 101010 w1ll appear and remain on the outputs. prior to the move. When 15,000 steps have 
been generated the output pattern wUI change to 101011. When the move Is complete. the pattern wHl 
change to 001011. 

OR 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Report Function Set-Ups 
Status 
aOR 
None 
None 
None 
a:nnnnnnnn (a = axis number, n = 0, 1) 
os 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command results In a report of which software switches have been set by the os command. The reply 
is eight digits. This command reports OSA through OSF setup status In binary fonnat. 

nnnnnnnn 

___ 'IOSA) I IIII 
Backup to home «(Sa ) 

Change polarity of home switch (osc ) 
Change Z channel polarity (oso ) 

Enable stall detect (OSB ) 
Establish max. joystick velocity (OSI' ) -----~ 

Set final Go Home direction «(SQ ) -------' 
Select final home position edge (OSB ) -------..... 

The digits (n) correspond to OSA through OSR commands Oeft to right). One (1) means an os function Is on. 

OSA: Encoder DIrectIon • Normal (0), = Inverted (1). 
OSB: Backup to Home = Disabled (0), = Enabled (1). 
OSc: Active State of Home Input = High (0), = Low (1). 
OSO: Active State of Z Channel = High (0), = Low (1). 
OSE: Enable Stall Detect. Disabled (0), = Enabled (1). 
OSP: Set Max. Joystick Velocity .. Use max. velocity (0), = Use last specified velocity (1). 
OSQ: Ftnal Go Home Direction. CW (0), = CCW (1). 
OSB: Select Ftnal Home Position Edge .. CW (0), = CCW (1). 
Command Description 
10SAl Inver1S!he encoderdirec:tion tor axis #1. 
lOR Response is 1 : lHQlQ1f1Jf/lI2I 
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OSH 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Reference Edge of Home Switch 
Set-Up 
<a>ODBn 
None 
0, I 
I 
None 
OR, OSG 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

OSBI2I • Selects the CW side of the Home signal as the edge on which the final approach wlll stop 
OSB1 - Selects the CCW aide of the home signal as the edge on which the final approach wUl stop 

The CW edge of the Home switch Is defined as the first switch transition seen by the Indexer when traveling 
off of the CW I1mit In the CCW direction. If n - 1. the CCW edge of the Home switch will be referenced as 
the Home position. The CCW edge of the Home switch Is defined as the first switch transItion seen by the 
Indexer when traveling off of the CCW limit In the CW direction. 

P 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Report Incremental Position 
Status 
aP 
None 
None 
None 
a:±nnnnnnnn (n = 0 - 9) 
PB, PR, PX, PXB, WI, W3 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

Reports Incremental distance traveled during the last move In decimal format. The command reports 
posItions ~ an 8-dlgIt number preceded by sign (+/-). and followed by a carrtage return. The range for the 
position report is 0 - ±99.999.999. If the Indexer is In the encoder mode. the report Is In encoder steps. If 
the Indexer Is In motor mode. the report Is In motor steps. 

Command 
IOl 
FSBfII 
Alfll 
vs 
D2SfIIfIIfII 
Q 
lP 

PB 
Type 
Syntax 
Units 
Range 
Default 
R.spons. 
See also 

Deacrlpdon 
Set 10 Normal mode 
Set 10 Moler Step mode 
Set acceleration 10 10 rps2 
Set velocity 10 5 rps 
Set move disIanoe 10 25.000 steps 
E)G9CU1B the mow (Go) 
Bequest Position 
ReSponse = 1 : +1/IeQJ2SI/1eQJ 

Report Incremental Position (Binary) 
Status 
aPB 
None 
None 
None 
nnnnn 
Wl, W3, P, PR, PX, PXB 

Version A 

Attributes 
[x] Buffered 
[ ] Deviee specific 
[ ) Saved independently 
[ ) Saved in sequences 

ThIs command reports back the encoder's (In rSBl mode) or the motor's (In FSBI2I mode) Incremental 
position In binary mode. The binary response corresponds to a decimal range of 0 - ±2.147.483.647. The 
response format Is five bytes (D1D2D3DCDS)' The first byte (Dl) Is the axis number (AxIs 1 - 3). The next four 
bytes (D2D3DCDS) are the most significant bit to the least sIgnificant bit In 2's compliment notation. lbese 
four bytes give the 32-blt encoder position. 

Convening 2'. Compliment to Decimal 
If the most significant byte Is In the range (IJf2I - 7F. the result is positive. If the most significant byte Is in 
the range 8121 - Fr. the result is negative. 

For positive results. use the following conversion procedure: 

<D Convert each byte (ASCII character) to decimal. 
® Multiply each decImal number by the following: 

D2 x 16.777.216 
D3 x 65.536 
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DC X 256 
DS X 1 
Add together the products of step 2. 
Response from the 11'8 command 1s as follows: 

rll'TlI,61f8, 
n, n2 n3 n. n6 

CD D2 - 00 hex - 00 decimal 
D3 - 00 hex - 00 decimal 
DC - 61 hex - 97 decimal 
DS - AS hex: • 168 decimal 

~ DZ (00) X 16.777.216 • " 
D3 (00) X 65.536 - " 
DC (97) x 256 • 24.832 
DS (168) x 1 - 168 

~ " + " + 24.832 + 168 - 25.000. Thus. the last move was 25.000 steps in the CW direction. 

Binary Approach 

CD Convert the hexadecimal response to binary fonn. 
~ Complement the binalY number. 
® Add 1 to the binary number. 
® Convert the binary result to a decimal value. 
The response from the 11'9 command Is il1EI'I'E271121. 1211 is the axis number and EI'I'E271121 is the negative 
incremental position report. 

1 2 3 4 
E .. 1110 1110 .. 0001 0001 .. 0001 0001 .. 1 
F = 1111 1111 .. 0000 0000 .. 0000 0000 .. 0 
F = 1111 1111 = 0000 0000 = 0000 0000 = 0 
E .. 1110 1110'"' 0001 0001 '"' 0001 0001 = 1 
2 .. 0010 0010 .. 1101 1101 .. 1101 1101 .. 0 
7 .. 0111 0111 '"' 1000 1000 .. 1000 1000 = 8 
1 .. 0001 0001 - 1110 1110 = 1111 1110 = F 
0=0000 0000 .. 1111 1111 = 0000 1111 = 0 

l00ID8F0 hex • 268.556.528 decimal. The last move was 268.556.528 steps in the CCW direction. 

COmputer Approach 

CD Convert the hexadeCimal number to a decimal number. 
~ Subtract 168 (= 232 = 4.294.967.296) from the decimal number derived from step 1. 

The response from the 11'B command Is I2IIEFFE271fll. fill is the axis number and EFFE271fll is the negative 
incremental poSition report. 

CD ZI'1'E271f1l hex: = 4.026.410.768 decimal 
® 4.026.410.768 - 4.294.967.296 = 268.556.528 

The last move was 268.556.528 steps in the CCW direction. 
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PR 
Typ. 
Syntax 
Units 
Range 
Default 
R.spons. 
Se. also 

Report Absolute Position 
Status 
aPR 
None 
None 
None 
a:±nnnnnnnn (n - 0 - 9) 
0, MN, MPA, MFI, P, PB, PZ, W 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This Is an absolute position counter. It reports motor position with respect to power-up position. The 
absolute poSition counter can track up to ± 99,999,999 steps. If the counter is overrun in the relative 
poSition mode, the absolute position w1Il be invalid. 

If in the encoder mode, position w1Il be reported in encoder steps. If you are in motor mode. position will 
be reported in motor steps. In preset mode. response to this command w1Il be reported after the move Is 
done. In continuous mode. the response to this command w1Il be reported after the motor reaches constant 
velocity. 

The Position Report (PR) command responds with the cumulative position of the motor with respect to the 
zero position. The zero poSition can be defined by the position of the motor after a Position Zero (pz) 
command Is Issued or by the successful completion of a Go Home (GB) command. 

This command can only respond when the motor Is not being commanded to move. Should you need 
relative positional information when the motor is moVing, see the Report Position Relative to Start of 
Current Move (w) command. 

Command 
PZ 
NN 
J'SB/I.I 
Al/l.l 
V5 
D25/1.1/1.1f11 
(; 

(; 

lPR 

Description 
Set curent position t) absolul9 zero 
Set t) Normal mode 
Set t) MeMo!' Step mode 
Set acceleration t) 10 rps2 
Set velocity D 5 rps 
Set mow di&Iance t) 25,000 steps 
ElC8CUl9the move (Go) 
Execute the move (Go) 
Bequest Position 
ReSponse = 1 : +/I.I/I.IfII5r11/1.1/1.1/1.1 

The motor on axis #1 will move 50,000 motor steps, then the indexer will report the distance moved since 
the last p z command. 

PS 
Typ. 
Syntax 
Units 
Range 
Default 
Response 
See also 

Pause 
Programming 
<a>PS 
None 
None 
None 
None 
c, u 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command pauses execution of a command string or sequence following the Pause (ps) command until 
the indexer receives a Continue (c) command. This command is useful if you need to enter a complete 
string of commands before you can execute your other commands. 

This command Is useful for interactive tests and in synchronizing multiple indexes that have long command 
strings. 

Command 
PS 
A5 
V5 
D25/1.1/1.1f11 
(; 

'1'2 
(; 

C 

='=~ of following CXlITlmands until axis #I 1 reoeives the Continue (e) CX)lTlmand 
Set acx:eIefaIion to 5 rps2 
Set velocity t) 5 rps 
Set move disIance D 25,000 steps 
ElC8CUl9the move (Go) 
[)eIay 1he move for 2 sec 
Execute 1he move (Go) 
Continue ExeaJtion 

When axis #1 receives the c command, the motor moves 25,000 steps twice with a two second delay 
between moves. 
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PX Report Encoder Absolute Position (ASCII) 
Type Status 
Syntax aPX 
Units None 
Rang. None 
Defau It None 
Respons. a:±nnnnnnnn (n - 0 - 9) 
See also W1, W3, P, PB, PR, PXB 

Version A 

Attribute. 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command reports encoder position with respect to power-up position. The absolute position counter 
can track up to :1:99.999.999 encoder steps. If the counter Is overrun In the relative position mode. the 
absolute poaItlon will be invalid. 

Whether In encoder step or motor step mode position w1lI be reported In encoder steps. In preset mode. 
response to this command w1lI be reported after the move Is done. In continuous mode. the response to 
this command w1lI be reported after the motor reaches constant velOCity. 

The Position Report (px) command responds with the cumulative position of the encoder with respect to the 
zero position. The zero position can be defined by the position of the encoder after a Position Zero (pz) 
command Is Issued or by the successful completion of a Go Home «(;B) command. 

This command can only respond when the motor Is not being commanded to move. Should you need 
relative positional Infonnation when the motor Is moving. see the Report Position Relative to Start of 
Current Move (w) command or the absolute encoder position binary (PXB )command below. 

Command Descrlpllon 
)OJ Set ., Normal mode 
Ale Set acceIetation ., 10 rps2 
v 5 Set velocity ., 5 rps 
D4eH Set mow disl:ln:e ., 4,000 encoder steps 
G: ElI8CUt9lhe ITICNe (Go) 
lPX Request position of &XIS 1 

ReSponse - 1: +NH4eee 

Axis 1# moves move 4.000 encoder steps. then the Indexer reports the distance that axis #1 Just moved. 

PXB 
Type 
Syntax 
Unit. 
Range 
Default 
Response 
See also 

Report Encoder Absolute Position (Binary) 
Status 
aPXB 
None 
None 
None 
nnnnn 
WI, W3, PB, PR, PX 

Version B3 

Attributes 
[x] Buffered 
[ ] Device specific 
[ 1 Saved independently 
[ ] Saved in sequences 

This command reports back the encoder absolute position In binary mode. The binary response 
corresponds to a decimal range of 0 - ±2.147.483.647. The response format Is five bytes (nln2n3n4nS)' The 
first byte (nl) is the axis number (Axis 1 - 3). The next four bytes (n2n3n4ns) are the most Significant bit to 
the least slgnlflcant bit in 2'8 compliment notation. These four bytes give the 32-blt encoder position. 
Refer to the PB command for procedures and examples of how to convert the binary posltlon report. 

PZ 
Typ. 
Syntax 
Unit. 
Range 
Default 
Re.pon.e 
See also 

Set Zero Position 
Status 
<a>PZ 
None 
None 
None 
None 
D, MN, MPI, MPA, PR, GH 

Version A 

Attributes 
[xl Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command sets the absolute position counter to zero. When your indexer powers up. the absolute 
counter sets to zero. After moving the motor. the PZ command is used to reset the absolute counter to zero. 

In Absolute Mode (MPA). all the moves will be made with respect to the absolute counter. When you execute 
this command. the Position Report (PR). Pause (p). and Report Absolute Encoder Position (px) commands 
will report the zero position. 
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Q 2 Enter Time-Distance Streaming Mode Version A 

Type 
Syntax 
Units 
Range 
Default 
Respons. 
See also 

Set-Up 
<a>Ql 
None 
None 
None 
None 
00, MSL, MSS, TO, SO 

Attributes 
[ ) Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ) Saved In sequences 

The Enter TIme-Distance Streaming mode (Q2) command causes the Indexer to enter the TIme-Distance 
Streaming mode for the specified axis. The TIme-Distance Streaming mode wt1l Interpret values entered 
with the SD command as the number of motor steps to be output In the update Interval specified by the TD 

command. The command btdfers are cleared and motion is killed on the spectfied axis when the 02 command 
is issued. 

This mode Is useful In applications that require multi-axis contouring. synchronization. or custom move 
profiles. 

Refer to Chapter 4. ApplJcat1.on Destgn. for a detaUed discussion of the Time-Distance Streaming mode. 

Q3 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Enter Time Velocity Streaming Mode 
Set-Up 
<a>Ql 
None 
None 
None 
None 
00, MsL, Mss, TD, sD 

Version A 

Attributes 
[ ) Buffered 
[ ) Device specific 
[ ) Saved independently 
[ ] Saved in sequences 

The Enter Time-Velocity Streaming mode (Q3) command causes the Indexer to enter the Time-Velocity 
Streaming mode for the specified axis. The TIme-Velocity Streaming mode wUllnterpret values entered with 
the so command as the velocity in motor steps to be output in the update interval specified by the TD 

command. Note that the command buffers are cleared and motion is killed on the spedjled axis when the Q3 
command is entered. 

Refer to Chapter 4. Application Design. for a detailed discussion of the Velocity Streaming mode. 

QI Interrupt Status Report 
Type Set-Up 
Syntax <a>QI 
Units None 
Range None 
Default None 
Re.ponse nnnnnnnn (n = 0 or 1) 
See also QS 

Version A 

Attributes 
[ ) Buffered 
[ ] Device specific 
[ ) Saved independently 
[ ] Saved in sequences 

QI command indicates any active interrupt conditions. The response is the address followed by 8 bits (A 
through H) as described in the table below. The bits do not need to be enabled with the QS commands. For 
example. bit A wUl be high if trigger 1 Is active. whether or not QSAl was entered. 

Bit Function Options Value 
A Trigger 1 active NO (0) or YES (1) n 
B Move Complete NO (0) or YES (1) n 
C NotUs9d 0 0 
D Limit Encountered NO (0) or YES (1) n 
E Ready to Respond· 0 0 
F NotUs9d 0 0 
G Command Buffer FuU NO (0) or YES (1) n 
H Motor Stall NO (0) or YES (1) n 

-The ODBRDY bit in the status register is set. Refer to Chapter 4. AppUcation Design. for more on 
communication. 

Move oomplete wUl always display a result, even if the QSS command is not enabled. 

Command 
lQI 

R_ponae 
ReqUest source interrupt status for axis '1. Response = 1 : 1111~ 
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QIB Interrupt Status Report (Binary) 
Type Set-Op 
Syntax <a>QlB 
Units None 
Rang. None 
Default None 
Respons. a:n 
See also 01 

Version A 

Attributes 
[ ) Buffered 
[ ) Device specific 
[ 1 Saved independently 
[ 1 Saved In sequences 

The Interrupt Status Report (QIB) command responds with two bytes. The first byte is axis number (1-3). 
The second byte is the binmy equivalent o( the QI response (range is 0 - 255). The (onnat (or the second 
byte functions are shown below. 

Since the response in in the b1nmy (onnat. the user must convert the binmy value to ASCII value of you 
wish to print the value to the monitor. 

Function Options 
A Trigger 1 active NOIYES 
B Move Complete NOIYES 
C Not Used 
D Limit Encountered 
E Ready to Respond· 
F Not Used 
G Command Buffer Full 
H MotorStall 

NOIYES 

NOIYES 
NOIYES 

(n.O,1) 
(n .0,1) 
(0) 
(n.O,1) 
(0) 
(0) 
(n .0,1) 
(n .0,1) 

Value 
n 
n 
o 
n 
o 
o 
n 
n 

*The ODBRDY bit in the status register is set. Refer to Chapter 4, Appltcatton Design for more on 
communication. 

Move complete will always display a result, even if the QSs command is not enabled. 

QR Report as Command Function Enable Status 
Type Status 
Syntax aQR 
Units None 
Range None 
Default None 
Response a:nnnnnnnn (n = 0 or 1) 
See also QS, Qr 

Version A 

Attributes 
[x) Buffered 
[ ] Device specific 
[ I Saved independently 
[ ] Saved in sequences 

Request (or the functions enabled or disabled by the QSA through QSH commands. 
indicating which signal functions are active, as shown below: 

The reply is eight digIts, 

Function Options 
A Trigger 1 high OFF,oN (0) 
B Move Complete OFF,oN (n - 0,1) 
C Not Used (0) 
D Limit Encountered OFF,oN (n .0,1) 
E Ready to Respond (0) 
F Not Used (0) 
G Transmit on Command Buffer Full OFF,oN (n .0,1) 
H Motor Stall OFF,oN (n • 0,1) 

QS 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Interrupt on Signal Commands 
Set-Up 
<a>QSxn 
x = function 
x = A, B, C, D, E, F, G, H n = on/off 
None 
None 
QR 

Value 
n 
n 
o 
n 
o 
o 
n 
n 

V.rslon A 

Attribute. 
[xl Buffered 
[ I Device specific 
[ I Saved independently 
[ I Saved in sequences 

The as commands allow the PC23 to send an interrupt to the host computer when attention is required. 
Once enabled, OS commands reside in the PC23's background during nonnal operation. When the condition 
that prompts the interrupt is met, the interrupt is generated. The interrupt is determined by the host 
computer via the Ql or alB command. The Interrupt will be generated each time the condition occurs, until 
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the function Is disabled (Refer to the parameter D in the description box above. When D - " (off). When n 

- 1 (on). If more than one interrupt Is pending. the rest are Ignored (If one Is buffered. the rest are lost). 

Refer to Chapter 4. Application Design. for information on setting hardware Interrupts on the PC bus. 

B It Function 
A Trigger 1 active 
B Interrupt on Move Complete 
e Not Used 
D Interrupt on Umit Encountered 
E Interrupt on Ready to Respond 
F Not Used 
G Interrupt on Command Buffer Full 
H Interrupt on Motor Stall 

QSA Interrupt on Trigger #1 High 
Type Set-Up 
Syntax <a>gSAn 
Units n - function on/off 
Range 0 or 1 
Default 0 
Response None 
See also TR, TS, QR 

gSA" .. Do not send Interrupt on Trigger #1 being high 
gSAl = Interrupt signal on Trigger # 1 being high 

Version A 

Attributes 
[xl Buffered 
[ 1 Device specific 
[ 1 Saved independently 
[ 1 Saved in sequences 

Entering gSAl causes the Indexer to transmit an interrupt signal to the host computer whenever trigger # 1 
goes high. How the Interrupt Is handled is dependent upon the host computer and your Interrupt routine 
within the host. 

QSB 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Interrupt on Move Complete 
Set-Up 
<a>gSBn 
n = function on/off 
o or 1 
o 
None 
QR 

gSBe .. Do not send Interrupt on move complete 
gSBl = Interrupt signal on move complete 

Version A 

Attributes 
[xl Buffered 
[ 1 Device specific 
[ 1 Saved independently 
[ 1 Saved in sequences 

Entering gSBl causes the Indexer to transmit an Interrupt signal to the host computer whenever a move has 
been completed. How the Interrupt is handled Is dependent upon the host computer and your Interrupt 
routine within the host. 

QSD Interrupt on Limit Encountered 
Type Set-Up 
Syntax <a>gSDn 
Units n = function on/off 
Range 0 or 1 
Default 0 
Response None 
See also QR 

gSD" .. Do not interrupt signal upon reaching a limit 
gSDl .. Interrupt signal upon reaching a limit 

Version A 

Attributes 
[xl Buffered 
[ 1 Device specific 
[ 1 Saved independently 
[ 1 Saved in sequences 

Entering gSDl causes the Indexer to transmit an Interrupt signal to the host computer whenever a CW or 
CCW limit has been reached. How the Interrupt is handled is dependent upon the host computer and your 
Interrupt routine within the host. 
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aSE Interrupt on Ready to Respond 
Type set-Up 
Syntax <a>gSl:n 
Units n - function onloff 
Range 0 or 1 
Default 0 
Respon.e None 
See also OR 

gsU • Do not Interrupt when Indexer Is ready to respond 
gsn - Interrupt when Indexer Is ready to respond 

Version A 

Attributes 
[xl Buffered 
[ ) Device specific 
[ ) Saved independently 
[ ) Saved in sequences 

Entering gSl:l causes the Indexer to transmit an Interrupt signal to the host computer whenever the Indexer 
Is ready to respond from a status command. How the Interrupt Is handled Is dependent upon the host 
computer and your Interrupt routine within the host. 

aSG Interrupt on Command Buffer Full 
Type set-Up 
Syntax <a>gSCn 
Units n - function onloff 
Range 0 or 1 
Default 0 
Response None 
See al80 OR 

gsGe - Do not Interrupt on buffer full Oess than 32 bytes free) 
gSG1 = Interrupt on buffer full 

Version A 

Attributes 
[xl Buffered 
[ 1 Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

Entering gsc1 causes the Indexer to transmit an Interrupt signal to the host computer whenever the 
command buffer Is full. How the Interrupt Is handled Is dependent upon the host computer and your 
Interrupt routine within the host. 

aSH 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Interrupt on Motor Stall 
Set-Up 
<a>gSAn 
n = function onloff 
o or 1 
o 
None 
DO, OSE1, OR 

gSHe = Do not Interrupt on stall 
gsn = Interrupt on stall detect 

Version A 

Attribute. 
[x] Buffered 
[ ] Device specific 
[ ) Saved independently 
[ ] Saved in sequences 

Entering gSH1 causes the Indexer to transmit an Interrupt signal to the host computer whenever a stall is 
detected. How the Interrupt is handled Is dependent upon the host computer and your own program within 
the host. 

This command Is functional only if you enable stall detection with the 01:81 command. When enabled. a 
stall Is detected if the Indexer receives no encoder pulses after moving the motor l/50th of a rev 
(corresponds to 1 mechanical pole of a 50-pole motor). Thus. when the Indexer and motor/drtve system 
resolution Is 25.000 steps/rev. 500 steps (25.000 + SO) are output before a stall is detected. 

Entering gSD causes no Interrupt to be transmitted by the indexer when a stall Is detected. 

Command 
gSRl 

DescrIption 
An intarTupt will be nnsmitted 10 the host when a stall OCCIXS. 
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= *1 
*A 
*B 
*c 
*D 
*8 
*r 
*g 
*8 
*I 
*J 
*It 
*L 
*H 
*11 
*0 

ua. Move Terminated By 
CW Umlt CCW Umlt 

NO NO 
YES NO 
NO YES 

YES YES 
NO NO 

YES NO 
NO YES 

YES YES 
NO NO 

YES NO 
NO YES 

YES YES 
NO NO 

YES NO 
NO YES 

YES YES 

Curr .. t Move Umlted By 
CW Umlt CCW Umlt 

NO NO 
NO NO 
NO NO 
NO NO 

YES NO 
YES NO 
YES NO 
YES NO 
NO YES 
NO YES 
NO YES 
NO YES 

YES YES 
YES YES 
YES YES 
YES YES 

The ItA command Is useful when the motor will not move In either or both directions. The report back will 
Indicate whether or not the last move was terminated by one or both end of travel limits. 

If you wish to disable the l1m1t Inputs. you may issue the LD3 (Disable both l1m1ts) command. 

Command R_ponae 
2RA 2:*1 

This response Indicates that the last move on axis 2 was not terminated by a limit and that no limits are 
currently active. 

RB 
Type 
Syntax 
Units 
Range 
Default 
Respons. 
See also 

Report Loop, Pause, Shutdown, and Trigger 
Status 
Status 
aRB 
None 
None 
None 
*x (x = @, A, B, C, D, E, F, G, H, I, J, K, L, M, N, or 0) 
L, PS, R, RA, RC, ST, TR 

Version A 

Attributes 
[ ] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The R.B command responds with the status of the command buffer if it is presently executing a Loop (L) or a 
Shutdown (ST) command. It will also indicate if a Pause (ps) command is being executed or if a Trigger (TR) 
condition is presently being waited on. 

The controller responds with one of 16 different characters. each of which represents one of the conditions 
listed below. 

Rasponae Loop Pauae Shutdown Trl'mer 
Character ActIve Active Active Ac ve 

*1 NO NO NO NO 
*& YES NO NO NO 
*B NO YES NO NO 
*c YES YES NO NO 
*D NO NO YES NO 
*B YES NO YES NO 
*r NO YES YES NO 
*101 YES YES YES NO 
*8 NO NO NO YES 
*I YES NO NO YES 
*J NO YES NO YES 
*K YES YES NO YES 
*L NO NO YES YES 
*N YES NO YES YES 
*11 NO YES YES YES 
*0 YES YES YES YES 

This command is useful to determine the present status of the execution buffer. especially when execution 
is held up or the response is unclear. 

When you send a buffered command and the indexer does not execute the command. you may execute this 
command to receive a status of the Indexer. 

Command 
lR.B 

R_ponae 
1 : *& Axis'1 is currenay executing a loop 
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RC Report Closed Loop and Go Home Status 
Typ. Status 
Syntax allC 
Unit. None 
Rang. None 
D.fau It None 
R.spons. *x (x = @, A, S, or C) 
Se. also R, RS, OSE, GR, L, FSC 

V.rslon A 

Attrlbut .. 
( ) Buffered 
[ ) Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The Report Closed Loop And Go Home Status (ac) command responds with a character that represents one 
of the conditione described below. 

Q Hom'"" Function Fcdlure - In this condition. the controller reaches both end-of-travel limits or one 
of several possible Stop commands or conditions. The Go Home motion was concluded. but not at 
home. 

Q Stall - In this condition. the controller detects either a deviation between motor and encoder position 
that Is larger than one pole of the motor whUe runntng. or a deviation larger than one pole of the motor 
plus the backlash parameter following a direction change. 

R.spons. Stall Go Home Static Loss 
Charact.r D.t.cted Unsucc.ssful Detected 

*1 NO NO NO 
*A YES NO NO 
*B NO YES NO 
*c YES YES NO 
*B NO NO YES 
* I YES NO YES 
*J NO YES YES 
* It YES YES YES 

Command 
1RC 

This means that whUe attempting Its last move, axis 1 detected a stall. 

RM Rate Multiplier in Immediate Velocity Streaming Version A 

Mode 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Set-Up 
<a>RMxxxx 
xxxx = rate multiplier value (hexadecimal) 
0000 - FFFF 
0000 
None 
01, 00 

Attributes 
[ ] Buffered 
[ ) Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The RM command. followed by 4 hexadecimal digits, represents an Immedlate velocity setting. The variable 
nnnn Is a hex value (In ASCII format) ranging from 0000 - FFFF which corresponds to 15.259 Hz - 500 kHz 
In Increments of 15.259 Hz. The velocity change Is instantaneous. There Is no acceleration/ deceleration 
ramp between velocities. A limit switch-closure stops movement while In the axis is In velocity profiling 
mode. but does not cause the PC23 to exit Immediate velocity streaming mode. Hex values 0000 - 7FF3 
result In CCW rotation. Hex values 8000 to FFF3 result In CW rotation. Hex values 7FF4 - 7FFF and FFF4 -
FFFF are special values that you can use to set POBs (refer to Chapter 4, Application Design for detailed 
information on contouring). 

Command 
01 
RKlJ6" 
RKlJCCC 
RJl1332 
RM1ua 
RJl1332 
RKlJCCC 
RKIJ"6 
lUIHIIJf/J 
QfI 

Deecription 
Enter Velocity Slreaming mode on axis 11 
Jump to 1 rps in the CCW direction 
Jumpt)2rps 
Jumpt)3rps 
Jumpt)4rps 
Jumpt)3rps 
Jumpt)2rps 
Jumpt) 1 rps 
Jumpt)Orps 
Exit Velocity Streaming mode 

The motor jumps to 1 rps when you Issue the first RJI value. The velocIty Increases by 1 rps when you Issue 
the next three lUI commands. The subsequent RJI commands decrease the motor velocIty1n 1 rps 
Increments until the motor stops. The amount of time that elapses between the issuance of each R M 

command determines the exact motion profile. 
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S 

~D I'r~' T~ 0 16" 41'00 

I~ -
',.cw.o.ccw 

I Segment Data I 

SR 
Typ. 
Syntax 
Units 
Rang. 
D.fault 
Response 
Se. also 

".096 + 0 (+) 96 + .. • ".196 

Report Configuration Status 
Status 
aSR 
None 
None 
None 
a:nnnnnnnn (a = axis number, n = 0 or 1) 
SS 

Certain SD data point. aUow you to turn on 
outputs. walt OD triUera. aDd loop. Refer to 
Chapter 4. AppUcatioll DesIgn. for more 
informatioD. 

V.rslon A 

Attrlbut.s 
[xl Buffered 
[ 1 Device specific 
[ 1 Saved independently 
[ 1 Saved in sequences 

The SR command Is a spec1al status request command. Thls command provides information on the status 
of up to 5 software switches that you use to tum configuration options on and off. You can set these 
options with the ss commands. 

The table below llsts the response functions that you can receive status Information on. 

Code Function On/Oft Status 
A Not Used NlA 
B Not Used NlA 
C Load.m Go Mode 0 .. Disabled. 1 = Enabled 
D AllBmale Mode Stlp 0 = Cycle End. 1 = Immediate 
E Not Used NlA 
F Velocity Rarlge 0 = Normal. 1 = Low 
G Command BUffer on Umit 0 = Purge. 1 = Save 
H Command BufJer on Stop 0 = Purge. 1 = Save 

Response Command 
lSR 1 :~~~~1IZ'~ This Indicates that axis #1 Is In the low-velocity range. 

SSD 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Mode Alternate Stop Mode 
Set-Up 
<a>SSOn 
n = function (on/off) 
o or 1 
o 
None 
MA, SR 

This command determines the method of stopping when in the MA move mode. 

SSO~ = Stop immediately 
SSOl = Stop at the end of the current loop 

Version A 

Attributes 
[xl Buffered 
[ 1 Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

If you enable SSOl. upon receiving the Stop (s) command. the motor will move back to the starting position 
then stop motion. If you use the SSO~ command. the motor will decelerate to a stop Immediately. 

Command Description 
SSOl Stop at end of loops in mode aI1Iemate 

94 PC23 Indexer User Guide 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



SSF 
Type 
Syntax 
Units 
Range 
Default 
Response 
Sae also 

Normal/Low Velocity Range 
set-Up 
<a>SSrn 
n - function (on/off) 
o or 1 
o 
None 
SR, V 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command sets the velocity range for the Velocity (v) command The nonnal range (SSI's) for a 25,000-
step/rev motor 18 .01 - 20 rps. The low range (ssrl) for a 25,OOO-step/rev motor Is .001 - 2.00 rps. 

Command 
S5rl 

SSG 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Deecrlpllon 
Set loW velocity range for axis '1 

Clear/Save the Command Buffer on Limit 
set-Up 
<a>SSgn 
n = function (on/off) 
o or 1 
o 
None 
LD, SR 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

In most cases, It Is desirable that upon activating an end of travel limit Input, all motion should cease until 
the problem causing the over-travel Is rectlfied. This will be assured if all commands pending execution in 
the command buffer are cleared when hitting a limit. This is the case if SSgS is specified. If SSGl is 
specUled and a limit Is activated, the current move is aborted. but the remaining commands In the buffer 
continue to be executed. 

Command 
SSGl 
AS 
VS 
D2SQJQJQJ 
C; 

011 

Descrlpdon 
Save bUffer on limit 
Set acceleration to 5 rps2 
Set velocity 10 5 rps 
Set cislanoe 10 25,000 steps 
EX8CU19the move (Go) 
Tum on outputs 1 and 2 

If a Umit switch is encountered while executing the move, outputs 1 and 2 will still go on. 

SSH 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Clear/Save the Command Buffer on Stop 
Set-Up 
<a>SSRn 
n - function (on/off) 
o or 1 
o 
None 
5, SR 

ssss = Clears command butTer on stop 
SSSl = Saves command buffer on stop 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

In Nonnal Operation (ssaS) the Stop (s) command will cause any commands In the command buffer to be 
cleared. If you select the Save Command ButTer On Stop (ssn) command,a Stop (s) command will only 
stop execution of a move In progress. It will not stop execution of any commands that remain In the buffer. 

Command Descrlpdon 
SSBQJ Clea'commancI buffer on slop 
AS Set acceleration to 5 rps2 
v 5 Set velocity 10 5 rps 
D2SHQJ Set cis1l!nCe 10 25,000 steps 
LS/IJ I..oop 50 TII'Il8S 
G Execuae the move (Go) 
or • 5 PaISe the moo 500 ms 
N End Loop 
S Stop motion 

When you issue the s command, the indexer will clear the buffer and stop the move. 
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ST 
Type 
Syntax 
Unit. 
Rang. 
Default 
Re.pon •• 
See also 

Shutdown 
Set-Up 
<a>S'tn 
n - function (on/off) 
o or 1 
o 
None 
None 

Version A 

Attrlbut •• 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The Shutdown (S'll) command rapidly decreases the motor current to zero. The system Ignores move 
commands that you Issue after the STl command. Torque on the motor Is not maintained after you issue 
the STl command. 

The S't1S command rapidly Increases the motor current to normal level Once you restore the current. you 
can execute moves. 

This command Is useful for reducing motor heating and allows you to manually position the load. The 
motor position counter Is set to zero when you re-energlze the motor using the S't1S command. 

Most Compumotor drives have a Shutdown Input along with Step and Direction Inputs. The STl command 
activates the shutdown Input of the drive. disabling the current going through the motor. 

Command 
S'fl 

T 
Type 
Syntax 
Units 
Range 
Default 
Re.ponse 
See also 

Description 
Shuls 011 aJrrent to !he motor 

Time Delay Version A 

Programming Attributes 
<a>'fn [x] Buffered 
n = seconds [ ] Device specific 
0.01 to 999.99 [ ] Saved independently 
None [ ] Saved in sequences 
None 
None 

The TIme Delay ('t) command causes the indexer to wait the number of seconds that you specify before it 
executes the next command in the buffer. This command is useful whenever you need to delay the motor's 
actions. 

Command 
MN 
AS 
V5 
D25111111111 
'fllll 
G 
'1:5 
G 

Description 
Set" Normal mode 
Set acceleration to 5 rps2 
Set velocity " 5 rps 
Set cistance " 25.000 steps 
Pause motor lTIOYement 10 seconds 
Execut9!he move (Go) 
Pause !he motor for 5 seoonds after !he move ends 
ExeaJte !he move (Go) 

:::::;.;.;.;.:.:.;.:.:.;.:.;.;.:.:.:::::::=::::;:;:::::::::::::::::::::::::::::::::::::::::::::::::;:::;:::::;:;:;:::::;:::::;:::::::::::;:::::;:;::;;;;:;:;;;:;:;;;;;;:;;;;;;;;:;:;;;:;:;;:::;;;:;:.;.;.;.:.;.:.;.;.:.;.:.:.:.;.:.;.;.;;;:::;;:::::;:::::::.:.;.:.:.:.:.:.;:;:;;;:;::;;:;:;;;.;.:.;.;.;.;.;.::;:;:;.;.;.:.:.;.;::.;.:.:.;.:.:.;.;.:.:.:::;;::::::;;:;.:.:.;.:.;.; :.;.:.:.:.~:.:.;.;.:.;.:.:.;:;::::;;::::::::::::::;;:;;::;:;;::;:;:;:;::.:.:.:.;.:.: ... :.: •..•...•...•.. 

TO Set Time Interval for Timed Data Streaming 
Mode 

Type Motion 
Syntax <a>'-'Onn 
Units nn = ms 
Range 02 - 50 
Default 10 
Re.pons. None 
See also MSL, MSS, SD, 00, 02, 03 

Version A 

Attributes 
[ ] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command sets the tlme Interval for execution of segments defined with the SD command. Each SD 

command will be executed during one time Interval only. In Q2 mode. the segment profile will be derived 
from the tlme (In mllllsecond~ms) specified by nn. where nn .. 02 to 50 (2 to 50 ms in increment. of 2 
ma) • and the segment distance specified with an SD command (i.e .• the motor will move the distance-in 
steps-specified with the SD command in the time set with the 'tD command). In Q3 mode. the segment 
profile will be derived from the tlme specified by nn, and the velocity (in steps per second) specified by the 
so command. I.e. The motor will achieve the velocity specified with the so command in the time set with 
the 'to command. 
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Comm.nd 
Q2 
~D.4 
1ISL11X 
8D ...... 2. 
SDII1 .... 2. 

DMcrIplion 
En19r Tme Distance mode 
Sell updaIe he b " milisecands 
Axis '1 and axis 12 818 in Tme Distance mode 
Mow axis 12 40 'Bps wiINn htlJl)ClaB lime 

IISS 
Mow axis'1 256 SBps. axis 12 40 steps wi1hi"t " ms 
Start master clock (Upon entering this Command, moves delned by SD command wi start) 

TR Wait for Trigger 
Typ. Proqramminq 
Syntax <a>~Rnnnnnn 
Unit. n - function 
Rang. (0 - open-on/off, 1 c closed, x = don't care) 
D.fault 0 
R •• pon.. None 
Se. also IS, TS 

Ver.lon A 

Attrlbut •• 
[xl Buffered 
[ ] Device specific 
[ 1 Saved independently 
[ 1 Saved in sequences 

Trtggers are used to synchronize Indexer operations with external events. They can be used to bnplement a 
handshaking funcUon with other devices. There are six triggers (see below). 

'J!Rnnnn nn 
TRIG 

~gJJ TRIG 
TRIG 
TRIG 
TRIG 5 
TRIG 6 

When TIl command Is used In a buffer. the Indexer wtll get to this command and wait unUl the input pattern 
is matched before going on to the next command. 

Comm.nd Descrlpdon 
ftlllXXXX Wait lor input'1 to be gounded and input #12 b be opened before going on ID the next command. Inputs #3 - #6 

are ignored. 
AS 
VS 
D2S." 
G 

T5 
Type 
Syntax 
Units 
Rsnge 
Default 
Response 
See also 

Set acceleration to 5 rps2 
Set velocity ID 5 rps 
Set cistln::e b 25,000 steps 
Execute the move (Go) 

Report Trigger Input Status 
Status 
aTS 
None 
None 
None 
a:nnnnnn (a = axis number, n = 0, 1) 
IS, TR 

The Trtgger Status command retrieves the status of the trigger inputs. 

• n= 1 (Input is ON) 
• n .. 0 (Input is OFF) 

T S n n n n nn 

TRIG 

~gJJ TRIG 
TRIG 
TRIG 
TRIG 5 
TRIG 6 

Version A 

Attributes 
[ ] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

Since the 'fS command is tmmediate. the host controller can determine the status of the trigger inputs at 
any tbne. even durtng execution of other commands. You can use this command to make sure that your 
trigger pattern Is met. when you have issued the Trtgger (TR) command. 
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Command R...,anu 
l~S 1:181811 
TrIgger bits I, 3, 5 4: 6 are acttve. Trigger bits 2 and 4 are inactive. 

U 
Typ. 
Syntax 
Unit. 
Rang. 
D.fault 
Re.pon •• 
Se. al.o 

Pause and Wait for Continue 
Programming 
<a>O 
None 
None 
None 
None 
C. PS 

Vef.lon A 

Attrlbut •• 
[ ] Buffered 
[ ] Device specific 
[ ] Saved Independently 
[ ] Saved in sequences 

This command causes the Indexer to complete the move In progress, then walt until It receives a Continue 
(c) to resume processing. Since the buffer Is saved. the Indexer continues to execute the program (at the 
point where It was Interrupted). The Indexer continues processing when It receives the c command. This 
command Is typically used to stop a machine whUe it is unattended. 

Command DeecrlpUon 
lOt Set b Normal mode 
A5 Set accaIeraIion b 5 rps2 
V5 SetEb5rps I.e I"oop inde . 
D2566 Set dstance b ,600 steps 
Q ExeaJ191he mow (Go) 
'rUI Wait 10 seconds after !he mow 
N End loop 
tJ Halt exec:ution until the indexer receives !he Continue command. 

This command string pauses at the point where the 0 command Is entered. A Continue (c) command 
causes execution to resume at the point where it was paused. In this example. the loop stops at the end of 
a move, and resumes when the Indexer receives the c command. 

UR 
Type 
Syntax 
Unit. 
Range 
Default 
R.spons. 
5 •• also 

Report Scale Factor Status 
Status 
atJR 
None 
None 
None 
a:nnn (nnn = 001 to 255) 
us 

Vefslon A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

Reports the scale factor set USing us command. The actual number of steps sent to the motor drive during 
a Preset move will be the current distance parameter setting multiplied by this scale factor. The range for 
nnn Is 001 to 255. 

Command 
lIN 
A1Q1 
V5 
tJS2Q1 
lOR 
D2 .... 
Q 

DescrlDtlon 
Set Ie Continuous mode 
Set acceleration to 10 rps2 
Set velocity ID 5 rps 
Set scale faclDr ID 20 
~ scale facIor. The response is 1:020 (verifies !hat scaJe factor is set Ie 20) 
Set dstance ID 20,000 steps 
EXBaJ1e Ihe mow (Go) 

AxIs #1 sends out 20,000.20 = 400,000 steps. 

US 
Typ. 
Syntax 
Units 
Rang. 
D.fault 
R •• pons. 
5 •• also 

Set Position Scale Factor 
Set-Up 
<a>OSn 
n = distance multiplier 
1 - 255 
1 
None 
UR 

Vefslon A 

Attrlbut.s 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

This command sets the distance scale factor from 1 to 255. Any distance value set with the D command will 
be multipUed by the value set by os command. This value will remain valid until the Indexer is reset or 
until a new os value is defined. 
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For the us coDUllADd to be effecUve, you must laue • dlataDce (0) command IflH the us command. 

If 200 steps will yield 0.001 Inches of rotaIy movement, you can Issue a tJS2Q1Q1 command and program 
distance In O.OOI-lnch Increments. 

Command Daacrlpllon 
11M Set II:) ContiruIus mode 
All Set acceleration II:) 10 rps2 
V5 Set velocity II:) 5 rps 
US2,.. Set ICIIIe f8ctar to 200 
Dl...... Set ciIIIince II:) 10,000 8I8p& 
Q EX8ClJta fie move (Go) 

V 
Type 
Syntax 
Units 
Range 
Default 
Response 
See also 

Set Velocity 
Motion 
<a>Vn 
n - rps 
0.01 to 160.000 (Motor dependant) 
1 
None 
A, 0, G, MR 

Version A 

Attributes 
[x] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The Velocity (v) command defines the maximum speed at which the motor will run when given the Go (G) 
command. The actual speed of the motor or output frequency of the indexer will vaIY, depending on the 
motor drive resolution. The following fonnula is used to determine the output frequency of the Indexer: 

The motor resolution is a function of the motor/drive. However, you may match the PC23 to the 
motor/drive's resolution using the Motor Resolution (MR ) command. 

Frequency c (n) • (Motor Resolution) in steps/rev. 

The top speed of the motor drive is limited by the motor type. Entering a velocity higher than the top speed 
of a motor drive system will cause the motor to stall and may cause the drive to fault. 

Command Deac:rlpdon 
MC Set II:) Continuous mode 
A5 Set acceleration to 5 rps2 
V5 Setve/ocity II:) 5 rps 
Q Executelhe move (Go) 

In preset mode, Mode Normal (1m) the maximum velocity may also be limlted when the resulting move 
profile is triangular. In Mode Continuous (MC). a Go (G) command is completed-the indexer moves on to 
the next command In the buffer once the speclfted velocity Is reached. 

W 
Type 
Syntax 
Units 
Range 
Default 
Response 

See a'80 

Report Immediate Position 
Status 
aWn 
n = form of response 
1 = binary, 3 = hex ASCII 
1 
lWl = a:nnnnn or xxxxxxxx (n = position in binary) 

Version A 

Attributes 
[ ] Buffered 
[ ] Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

lW3 - a:xxxxxxxx (n - axis number, x = position in hex ASCII) 
FSB, P, PB, PR, PX, PXB 

The Immediate Position Request (N) command provides a poSition report of a specified axis while the motor 
is moving. The report indicates position relative to the start of the current move or the completion of the 
last move. This command works In both encoder step mode (FSBl) and motor step mode (FSBfll). 

If you specify the variable nasI. the response format will be a 5-byte binary number (with no carriage 
return). The first byte is the axis number and the remaining bytes is the position In 2's compliment 
notation. 

If you specify the variable n as 3, the response fonnat will be an optional axis number, a colon, and eight 
hex ASCII characters in two's complement signed notation (with a carriage return). 

Interpreting Hexadecimal Position Reports 

This fonn of position report (a: xxxxxxxx) is generated by the W3 command. It consists of an an optfonal 
axis number and a colon, followed by eight hexadecimal characters: 0 - 9 and A-F. The position report Is 
followed by a carriage return. 
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The dectmal value of the hexadecimal expression can be detennined using the technique demonstrated in 
Tables 5-1 and 5-2. The response is in 2's complement notation reflecting direction: negative numbers 
Imply CCW motion, Both commands are designed for computer controlled situations where the computer 
can translate the hexadecimal. 

Interpreting BllJllry Position Reports 

This fonn of position report (Annnn). consists of five bytes. The first Is the axis number. followed by four 
bytes that must be Unked together (concatenated) to fonn a 32-bit binaJY number. A typical PC23 
communications algorithm expects to handle characters rather than binaJY numbers and may have 
problems With this kind of response. Assume that a response equtvalent to the ASCII characters .... I, 0, 
and / ( ... refers to the CTRL key and •• an unprintable character) is given. The binary code for this 
response should be: ... I o / 

00000000 00100011 00110000 00101111 

ThIs code has to be interpreted by the computer. The four characters must be converted to their ASCII 
code numbers and multiplied by the appropriate power of 256. The first character received Is the most 
Significant byte. Refer to the following table for a conversion technique for". , 0 /. The fonnula used 
for the binary conversion Is: 

ASCII Value • Character Multiplier - Character Value 

Response ASCI Hex Value ASCII DecImal Value Character lIuldplier Conversion (steps) ... 121 0 16,777,216 (2563 ) 0 , 23 35 65,536 (2562) 2,293,760 
0 3121 48 256 (2561 ) 12,288 
/ 2F 47 1 (256°) 47 

Position Total: 2,306,095 

If the position total Is ~,147.483,648, then the poSition total Is shOwing a 2's compliment negative number. 
To establish the correct position total, subtract 4.294.967. 296 (= 2 32 .168) from your result to receive the 
correct negative number. For example. If the response Is 1 (smiley face) +:r,a8. the conversion would be 
as follows: 

Response ASCI Hex Value ASCII DecImal Value CharaclM' lIuldplier Conversion (steps) 
+ F6 246 16,777,216 (2563 ) 4,127,195,136 
:r, E4 228 65,536 (256 2 ) 14,942,208 
a 61 97 256 (256 1 ) 24,832 
8 38 56 1 (256°) 56 

Position Total: 4,142,162,232 

To establish the correct poSition. subtract 4,294,967.296 from 4.142.162.232. The result Is -152.805,064. 
Therefore. the last posltlon total indicated 152,805.064 steps were moved In the CCW direction. 

Positive "3 Response Interpretation 
The system provides responses in the following format: 

NSD LSD 
xxxxxxxx 

The first digit is the most Significant digit (NSD). The last digit Is the least signifIcant digit (LSD). Refer to 
the following table for the value of each digit. 

Digit Digit Multiplier 
x (HSD) x 0167 - h 0 268,435,456 

x x 0166 - h 0 16,777,216 -
x x 0165 = h 0 1,048,576 -----
x x 016 4 = h 0 65,536 
x x 0163 = h 0 4,096 
x x 0162 = h 0 256 
x x 0161 = h 0 16 

h (LSD) x 0160 = h 0 1 
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The decimal (h) may have one of the values shown in Table 5-3. 

DecImIII .... xadeclmaI VIIue DecImal Hexadecimal Value 
VIIue Value 

o 0 8 8 
1 1 9 9 
2 2 10 A 
3 3 11 B 
4 4 12 C 
5 5 13 0 
6 6 14 E 
7 7 15 F 

Using the previous tables. review the dec1mal value that would be calculated if the hexadecimal response 
was flJllJeU3AE. 

HeDdecImaI 

'" '" ,. 
• 3 
3 

A (- 10) 
B (- 14) 

ChIIraca.r lluillplier 
o • 268,435,456 
o • 16,777,216 
o • 1,048,576 

4 • 65,536 
3 • 4,096 

3 • 256 
10 • 16 

14 • 1 

Negative "3 Response Interpretation 

Conversion (atepa) 
o 
o 
o 

262,288 
12,288 

768 
160 

14 
Total Steps: 275,374 

If the first digit of the position portion of the response a:xxxxxxxx Is 8. 9. A. B. C. D. E. or 1'. the response 
represents a two's complement negative number. Any other response should be Interpreted per Table 5-1. 
There are several ways to convert an 8-dlglt two's complement hexadeCimal number to decimal. 

The Binary Approach 
(i) Convert the hexadecimal response to binary form. 

® Complement the binary number. 

® Add 1 to the binary result. 

@ Convert the binary result to decimal value. 

Response to 1.3 Is 1: EFFE2 71111. 

(i) E I' F E 2 7 1 III 
1110 1111 1111 1110 0010 0111 0001 0000 

® 0001 0000 0000 0001 1101 1000 1110 1111 
® 0001 0000 0000 0001 1101 1000 1111 0000 
@ 1 III III 1 D 8 F III 11111111D8FIII hex = 268.556,528 decimal. 

Therefore. the result Is 268.556.528 steps In the CCW direction. 

The Computer Approach 
(i) Convert the hexadeCimal response to deCimal. 
® Subtract 4.294.967.296 (= 232 = 168) from the decimal number. 

Response to 1.3 Is 1 :EFFE271111. 
(i) Convert hex to decimal as follows: 

Hexadeclmlll Charecter Multiplier 
B (-14) 14·268,435,456 
P (- 15) 15 • 16,777,216 
P (- 15) 15 • 1, 048, 576 
B (- 1.) 14 • 65,536 

2 2·4,096 
7 7 • 256 
1 1 • 16 

'" 0 • 1 

Conversion (atepa) 
3,758,096,384 

251.658,240 
15,728,640 

917,504 
8,192 
1,792 

16 
o 

Total Steps: 4,026,410,768 

(i) 4.026.410.768 - 4.294.967.296 = -268.556.528. Therefore. the result is 268.556.528 steps In the 
CCW direction. 
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v Stop Loop 
Typ. Programming 
Syntax <a>Y 
Units None 
Rang. None 
D.fault None 
R.spons. None 
Se. also L, N 

Version A 

Attributes 
[ ) Buffered 
[ ) Device specific 
[ ] Saved independently 
[ ] Saved in sequences 

The Stop Loop (Y) command takes you out of inner loop when the loop completes Its current pass. This 
command does not halt processing of the commands In the loop until the Indexer processes reach the last 
command of the current loop. At that time, the Indexer executes the command that follows the End Loop (N) 
command. 

eomlllllncl 
L 
&5 
V5 
D251H1f1 
'r2 
Q 
)I' 

Y 

The loop requires the motor to move 25,000 steps and then walt for two seconds. The loop terminates at 
the end of the loop cycle It is executing when it receives the y command. 
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c H A p T E R ® 

Hardware Reference 
Chapter Objectives 

This chapter is designed to function as a qUick-reference tool for the 
following tnfonnation: 

[J System specifications (dimensions and perfonnance) 

[J Jumper and DIP switch settings 

[J 1/0 connections and specifications 

PC23 System Specifications 

Performance 

Power Input 

Interface 

Inputs 

Refer to the following table for PC23 System Specifications. 

Parameter Value 

±O steps from preset total Stepping Accuracy 
Velocity Accuracy 
Velocity Repeatability 
Velocity Range: 

±O.02% of maximum rate above 0.01 revs/sec 
±O.O2% of maximum rate 
25,000 steps/rev 
0.Q1 - 20.00 rps 
5,000 steps/rev 0.01 - 100.00 rps 

Acceleration Range: 
25,000 steps/rev 
5,000 steps/rev 

Position Range (all resolutions) 

0.Q1 - 999.9 rps2 
0.05 - 4,999.95 rps2 
o - 99,999,999 steps 

Indexer Board +5VOC @ 1.2A typical, 1.5A maximum (from user's PC) 
User-supplied to Adaptor Box +5VOC @ 1 A for PC23 optos without encoders, 2A for PC23 

optos with encoders 

IBM PC interface in accordance with IBM 110 channel signal specifications and definitions. 
Uses the following 110 channel signal lines: 

+AO, +A2 through +A9 -lOW 
+00 through +07 +IRQ3 
+AEN +IRQ4 
+RESET +5V 
+IOR GNO 

User must provide +SVDC (±10") to power ell Input opto couplers 
CON, CW Umits, Home Enable, and Triggers 3.5VDC (mnimum) to 10VDC (maximum) 

differential voltage, 10 - 40MA source 
Signal duration 2 4 ms 

Encoder < O.5VDC - bw, > 3.0VOC - high, -4.SmA sink 
25KHz max input frequency (pre-quadrature) 

Joystick 0 to 2.5VDC, 5kO impedance recommended 
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Outputs (Step, 
Dlractlon, 
Shutdown, and 
POBs) 

Differential outputs can be changed via adaptor box jumpers to single­
ended. 
Signal high 
Signal low 
Step signal duration: 

+3.0VDC minimum @ +3OmA 
+ 1.0VDC maximum @ -30mA 
15 ~ nominal @ 200 - 400 steps/rev 

Environmental Operating Temperature 
Humidity 

1 ~ nominal @ 21,600 - 50,000 steps/rev 
32"F to 122"F (O"C to 5O"C); 
o to 95% (non-c::ondensing) 

Storage -22°F to 185°F (-3QOC to 85°C) 

1/0 Connections 
This section provides PC23 Auxillary Box I/O connection pinouts and 
circuit drawings. 

Auxiliary Connector Pinouts 

Pin' Axis '1 Axis '2 Axis '3 
1 Trigger #1 Input + Trigger #3 Input + Trigger #5 Input + 
2 Trigger #2 Input + Trigger #4 Input + Trigger #6 Input + 
3 Home Enable Input + Home Enable Input + Home Enable Input + 
4 CCW Umit Input + CCW Limit Input + CCW Umit Input + 
5 CW Umit Input + CW Limit Input + CW Umit Input + 
6 CCW Umit Return - CCW Umit Retum - CCW Umit Return -
7 CW Umit Return - CW Umit Return - CW Umit Return -
8 Not Conn9Ct9Ci (NC) NC NC 
9 NC NC Joystick Analog GN D 
10 NC NC Joystick Channel 0 
11 NC NC Joystick Channel 1 
12 NC NC Joystick Channel 2 
13 NC NC Joystick Channel 3 
14 Trigger #1 Input Return Trigger #3 Input Return Trigger #5 Input Return 
15 Trigger #2 Input Return Trigger #4 Input Return Trigger #6 Input Return 
16 Home Enable Return Home Enable Return Home Enable Return 
17 NC NC NC 
18 Programmable Output #2 Programmable Output #4 Programmable Output #6 
19 DC Common DC Common DC Common 
20 Programmable Output #1 Programmable Output #3 Programmable Output #5 
21 DC Common DC Common DC Common 
22 NC NC NC 
23 Ext +5VDC Input· Ext +5VDC Input· Ext +5VDC Input" 

24&25 NC NC NC 
" User Supplied 

Motor Driver Connector Pinouts 
Pin, Wlr. color Function 

1 Red Step + 
2 Green Direction + 
5 Shield 
14 Black Step -
15 White Direction -
16 Blue Shutdown + 
17 WhitelAed Shutdown -
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Encoder Connector Pinouts 
Pin' 

1 
2 
3 
4 
5 
6 
7 
8 

9-13 
14-20 
21 &22 
23-25 

Function 
Quadrature Channel A+ 
Quadrature Channel A- (optional) 
Quadrature Channel B+ 
Quadrature Channel B- (optional) 
Channel Z+ (index) 
Channel Z- (optional) 
NC 
Shield 
NC 
Ground 
NC 
+5VDC (250mA max). user supplied 

Auxiliary Connector: Typical Input Circuit 

Input + 
Terminal 

Input -
Terminal 

Auxiliary Connector: Typical Output Circuit 

Encoder Connector: Typical Encoder Input Circuit 

Positive (+) 
Terminal 

Negative (-) 
Terminal 
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Joystick Connections 
Axis #3 

Auxiliary COnnector 

"'""""= ....... ;..;..;;;.;~------..... -'\ryo.~- No Connection 

~~-+""';;';==--------""-"IV\r- No Connection 

Channel 2 (pin 12) 

" lM1.1CIIO ......... ,_. __ Ii' .... 

Axis 3 Aux. Connector: Typical Joystick Input Circuit 

+ Terminal 
t*l10or12) 

- Terminal 
(pkIl1 or 13) 

Jumper Settings 

Jumper 
PC Board Jumpers: 

JU13 
JU27/JU2S 

Adaptor Box Jumpers: 
JU1/JU2 (axis 3) 
JU3/JU4 (axis 3) 
JUS/JU6 (axis 2) 
JU7/JUS (axis 2) 
JU9/JU10 (axis 1) 
JU11/JU12 (axis 1) 

This section discusses jumper settings for the PC23 Indexer board and 
adaptor box. The following table idenUftes the function and default 
settings for each jumper. 

Function 

Enable/disable self test function 
Select interrupt 3 (JU27) or 4 (JU2S) on PC va bus 

Select differential or single-ended output (Step) 
Select differential or single-ended output (Direction) 
Select differential or single-ended output (Step) 
Select differential or single-ended output (Direction) 
Select differential or single-ended output (Step) 
Select differential or single-ended output (Direction) 

Default Setting 

Installed (disables self test) 
Removed (no interrupts) 

Position JU2 (differential) 
Position JU4 (differential) 
Position JU6 (differential) 
Position JUS (differential) 
Position JU1 0 (differential) 
Position JU12 (differential) 

Changing Outputs from Differential to Single-Ended 
The PC23 is shipped with its step and direction outputs configured as TIL­
compatible differential. If your system accepts only Single-ended indexer 
outputs. change the outputs from differential to Single-ended using the 
jumpers on the adaptor box. To access these jumpers. you must first 
remove the adapter box cover. The follOwing figure illustrates the jumper 
locations. Refer to the previous table for jumper settings. 
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__ JU1/JU2 :u--- JU3/JU4 

~ __ JU5/JU6 
__ JU7/JU8 

__ JU9/JU10 
__ JU11/JU12 

DIP Switch Settings: (Indexer Card Address) 

The address is set using the a-position DIP switch located on the PC23 
Indexer card. The DIP switches are negative true In that any switch In the 
position marked ON has a binary value of zero. Switches that are OFF have 
a non-zero binary value. The sum of the binary values of DIP switches 1 
through a is the board's base address. The binary values assigned to each 
of the eight DIP Switches are listed In the following table. 

Binary Value (OFF) Default 
Switch t# Address Decimal Hex Setting 

1 9 512 200 OFF 
2 8 256 100 OFF 
3 7 128 80 ON 
4 6 64 40 ON 
5 5 32 20 ON 
6 4 16 10 ON 
7 3 8 8 ON 
8 2 4 4 ON 

The PC23 is shipped from the factory with switches 1 and 2 In the OFF 
position, all others are ON . The board address then is 256 + 512 = 768 (or 
100 + 200 = 300 hex). As such, the PC23is configured to occupy I/O 
address locations 300 hex through 303 hex. The control and status 
registers are at the odd address location (301 hex), and data registers are at 
the even address location (300 hex). 

The allowable address locations are highlighted In the following table. 
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Hex RIInge DI¥Ice Hex Range DevIce 
000-01 F DMA CormIer 1, 8237A-5 36C-36F Reserved 
020-03F InIBmJpt conlrOllar 1, 8259A, MasI8r 37S37F ParaIeI pinter port 1 
()4().()5F Timer, 8254-2 38O-38F SOLC, bisynchronous 2 
060-()6F 8042 (Keyboad) 390-393 Cluster 
070-07F Real-time cIoc:k, NMI (non-maskable inIBrrupt) mask 3AD-3AF Bisynchronous 1 
080-09F DMA page •• , 74LS612 38O-3BF MonodvtIme Display ald Printer Adapter 
OAO-OBF Intenupt ConIroIer 2, 8259A 3CCh'3CF EnhIn:ed Graphics AdapIBr 
OCO-ODF DMA controller 2, 8237A-5 3D0-3DF CoIorIGraphic:s Monitor Adapter 

OR) Clear Mati Caproces&or Busy 3FO-3F7 Diskette Controller 
OF1 Reset MaIh Copocassor 3F8-3FF Serial port 1 

OF8-0FF MaIh Copocassor 6E2 & 6E3 Dalll acquisition (Adapter 1) 
1F~1F8 Fixed Disk ~793 ClusI8r(Adapter 1) 
'i!OO-'J!J7 GMIe LO AE2. & AE3 DaIa acquisition (Adapter 2) 

2OC-20D Ra&erwd B9O-B93 Cluster (Adapter 2) 
21F Ra&erwd EE2 & EE3 DaIa acquisition (Adapter 3) 

278-27F P..ueI prmar port 2 1390-1. Cluster (Adapter 3) 
2BO-2DF Ah8mate Enhanced Graphics Adap. 22E1 GPIB (Adapter 1) 

2E1 GPIB(AdapterO) 239()..ZB3 Cluster (Adapter 4) 
2E2 & 2E3 DaIa ~ (Adapter 0) 42E1 GPIB (Adapter 2) 
2F8-2FF Serial Port 2 62E1 GPIB (Adapter 3) 

300.31 F Prototype Card 82E1 GPIB (Adapter 4) 
360-363 PC Network (low address) A2E1 GPIB (Adapter 5) 
3S4-367 Ra&erwd C2E1 GPIB (Adapter 6) 
368-36B PC Network (high address) E2E1 GPIB (Adapter 7) 

Note: ItO Addrass, hex 000 II) OFF, are reserved for the system board 110. Hex 100 II) 3FF In available on the 110 channel. 

Dimensional Drawings 
Refer to the following figures for dimensions of the PC23 indexer board 
and the adaptor box. 

In (mm) ... ~ ______ _ r 13.33 (338.58)--------t 

I 
3.90 

(99.06) 

.30 
(7.62) 

...... ---- 9.23 (234.44) -----..~-

.... ------13.06 (331.72)·---------t 

.. ---------'3.~ (3~).~i~-------~ 

..... --------13.94 (354.07)----------. 
In (mm) 
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c H A p T E R 

Troubleshooting 
Chapter Objective 

The infonnation in this chapter is provided to help you to isolate and 
resolve system hardware and software problems . 

Spare Parts List 
De.crlptlon 
25-Pin 0 connector plug 
25-Pin 0 connector shell 
Phillips screws 4-40 x 1/4 
Phillips screws 6-32 x 1/4 
Adaptor box mounting bracket 
Card guide 

Troubleshooting 

Part Number 
43-001989-01 
43-001990-01 
51-006021-01 
51-006037-01 
53-006007-01 
58-004144-01 

This section discusses methods to identify. isolate. and resolve indexer­
related problems that may occur with your PC23 Indexer. 

Isolating Problems 
When your system does not function properly (or as you expect it to 
operate). the first thing that you must do is identify and isolate the 
problem. When you accomplish this. you can effectively begin to resolve 
the problem. 

Try to detennine if the problem is mechanical. electrical. or software­
related. Can you repeat or re-create the problem? Do not attempt to make 
quick rationalizations about problems. Random events may appear to be 
related. but they are not necessartly contributing factors to your problem. 
You must carefully investlgate and decipher the events that occur before 
the subsequent system problem. 

You may be experiencing more than one problem. You must solve one 
problem at a time. Log (document) all testing and problem isolation 
procedures. You may need to review and consult these notes later. This 
will also prevent you from duplicating your testing efforts. 

Isolate each system component and ensure that each component functions 
properly when it is run independently. You may have to remove your 
system components and re-install them component-by-component to 
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detect the problem. If you have additional components available, you may 
want to use them to replace existing components in your system to help 
identify the source of the problem. 

WARNING 

Mak. aur. to r.move power before dlaconnectlng aystem components or 
changing wiring, 

Once you have isolated the problem, take the necessaI)' steps to resolve it. 
Refer to the problem solutions contained in this chapter. If your system's 
problem persists, contact Parker Compumotor's Applications Department 
at (BOO) 358-9070. 

Problems & Solutions 
Problem 
No Communic:aion 

No Motion 

No Torque 

Fault Light Comes On 

Wrong Speed or Distance 
Missing Enoocler ColI'I1s 

Motor Creeps 

No POB Operation 

No Trigger Inputs 
Motor Creeps In Joystick 
Mode 

Cau.. 
1. Wrong Adctess 
2. Two boards have same 

adc:b&s 
3. Board not aeated 
1. 5VexlElmal power supply b 
AUX Board is missing 
2. Step pulse width bo 

narrow tor drive to 
recognize 

3. Linits engaged 
4. Improper Wiring: 

Drive Faults 
t.bbr pUgged b encoder 
EncxIdar b wrong axis 
Shutdown Ine miswired 

5. Load is jammed 
1. Improper wiring 
2. Blown dlWe 
3. Drive faulted 
4. Drive ShutbNn 
1. JumperJU13removed 
2. Hardware failure 
1. Wrong resolution setting 
1. Miswiring 
2. EncxIdar sUpping 
3. Enaxter bo hot 

1. Jumper JU 13 removed 
2. Wrong encoder/motor polarity 

3. EncxIdar connec:Ed b wrong 
axis 

1. Improper wiring 
2. Shor1ed POB 
3. No power b p(jl-up 

Solution 
1. Change jumpers or softwara adctass 
2. CNvIge addras& on one bead (unque adchJsse&) 

3. Seat boa-d in IBM Bus 
1. Connec:t SV extamal pcMW supply b pin 23 Mel ground to pin 21 

on Bnf AUXIUARY COAI8GU. 

2. Issue MIt command to set motor resolution. 

3. Issue LD3 or move load off of limit 
4. Check wiring, be sure the self-tastjurnper (JU13) is not 

removed. Refer b Chapter 6. 

5. Remove power Mel manualy moYe load away from jam. 
1. Check wiring. Refer to Chapter 6. 
2. Retum drive tor repair. 
3. Remove fault ooncition. 
4. Issue the SftJ command b energize the drive. 
1. EnsU'8 fle self-test jumper JU 13 is not removed. 
2. Return LIlit for repair. 
1. Issue MIt command b set motor resolution. 
1. Check wiring. Refer to Chapter 6. 
2. Tighten encoder coupler. 
3. Reduce encoder temperatln wilh heatsink, IherrnaI inslDtor, 

etc. 
1. Install self-test jumper (JU13). 
2. Swap Channel A & Channel B of encoder. or issue OSIJ. 

command. 
3. Swap encoder b indexer connec:Iion. 

1. Check wiring. Refer to Chapter 6. 
2. Check tor shorts on open coIlecIcr POB OUlpUts. 
3. Comect extamalSVDC b pin 23 Mel GND b pin 21 on atrI 

AUXIUARY connector. 
1. Improper wiring 1. Check wiring. Refer to Chaplar 6. 
1. Pot not oentared to give 1.25V in 1. Perform mechanical ~tment on joystick. Use J2 and ~ 

commands. 

Reducing Electrical Noise 
If you operate the PC23 in an environment in which there is an excessive 
amount of electrical nOise, tI)' to eliminate sources of possible noise 
interference. Potential sources of electrical noise include inductive 
devices such as solenOids, relays, motors, and motor starters when they 
are operated by a hard contact. 

For more infonnation on identifying and suppressing electrical noise, 
refer to the Technical Data section of the Compumotor Programmable 
MotiDn Control Catalog. 
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Returning The System 
If you must return your PC23 Indexer to effect repairs or upgrades. use the 
following procedure: 

CD Get the serial number and the model number of the defective unit, and a 
purchase order number to cover repair costs In the event the unit is 
determined by Parker Compumotor to be out of warranty. 

@ Before you ship the Indexer to Parker Compumotor. have someone from your 
orgaruzation with a technical understanding of the PC23 Indexer and its 
application Include answers to the following questions: 

• What 1& the extent of the fallure/reason for return? 

• How long did It operate? 

• How many units are still working? 

• How many units Called? 

• What was happening when the unit Called U-e .• installing the unit. cycling 
power. starting other eqUipment. etc)? 

• How was the product configured (in detall)? 

• What. If any. cables were modified and how? 

• With what eqUipment 1& the unit interfaced? 

• What was the application? 

• What was the system sizing (speed. acceleration. duty cycle. inertia. torque. 
friction. etc.)? 

• What was the system environment (temperature. enclosure. spacing. unit 
orientation. contaminants. etc.)? 

• What upgrades. If any. are required (hardware. software. user guide)? 

(3) Call Parker Compumotor for a Return Material Authorization (RMA) number. 
Returned products cannot be accepted without an RMA number. The phone 
number for Parker Compumotor Applications Department is (BOO) 358-9070. 

® Ship the unit to: Parker Compumotor Corporation 
5500 Business Park Drive. Suite D 
Rohnert Park. CA 94928 

Attn: RMA # xxxxxxx 
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A P PEN D 

Command Listing 
A 
AB 
AV 
B 
C 
CG 
CM 
CR 
D 
DB 
DPA 
DW 
ER 
FR 
FSA 
FSB 
FSC 
FSD 
FSE 
FSF 
G 
GNNN 
GA 
GH 
AH 
H 
I 
10 
IS 
J 
JB 
JD 
JV 
.rz. 
K 
L 
LA 
LD 
IIA 
IIC 
liN 
IIPA 
IIPI 
IIR 
IISL 

IISS 
IIV 
N 
o 

(ACCElERATION) 
(REPORT ANALOG VOLTAGE, BINARY) 
(REPORT ANALOG VOLTAGE, ASCII) 
(BUFFER STATUS) 
(CONTINUE) 
(CORRECTION GAIN) 
(SET CORRECTION MOOE FOR POSITION MAINTENANCE) 
(CARRIAGE RETURN) 
(DISTANCE) 
(DEAD BAND) 
(DISPlAY POSITION ACTUAL) 
(SET DEAD BAND WINDOW) 
(ENCODER RESOLUTION) 
(ENCODER FUNCTIONS REPORT) 
(SET INCREMENTAL/ABSOLUTE MODE) 
(SET INDEXER TO MOTOR/ENCODER MODE) 
(POSITION MAINTENANCE) 
(STOP ON STALL) 
(ENABLE OUTPUT *6 ON STALL) 
(ENABLE STOP ON TRIGGER *6) 
(Go) 
(SYNCHRONIZED Go) 
(Go HOME ACcELERATION) 
(Go HeM:) 
(BACKSPACE) 
(SET DIRECTION) 
(LOAD MOVE DATA) 
(IMMEDIATE OUTPUT) 
(INPUT STATUS) 
(ENABLEIDISABlE JOYSTICK) 
(SET JOYSTICK BACKLASH) 
(SET JOYSTICK DEAD BAND) 
(SET JoYSTICK BACKLASH COMPENSATION VELOCITY) 
(SET JoYSTICK TO ZERO) 
(Kill) 
(lOOP) 
(lIMIT ACcELERATION) 
(LIMIT DISABLE) 
(MODE ALTERNATE) 
(MODE CONTNJOUS) 
(MODE NORMAL) 
(MODE POSITION ABSOLUTE) 
(MODE PosmON INCREMENTAL) 
(SELECT MoTOR RESOLUTION) 
(IDENTIFY CLOCK SOURCE FOR TIMED DATA 
STREAMING) 
(START MASTER CLOCK FOR TIMED DATA STREAMING) 
(SET MAXIMUM CORRECTION VELOCITY) 
(END Of LOOP) 
(OUTPUT) 

OR 
OSA 
OSB 
osc 
OSD 

OSE 
OSF 
OSG 
OSH 
P 
PB 
PR 
PS 
PX 
PXB 
PZ 
Q 

011' 
Q1 
Q2 
Q3 
QI 
QIB 
QR 
os 
QSA 
aSB 
aSD 
QSE 
QSG 
aSH 
R 
RA 
RB 
RC 
RII 

RV 
S 
SA 
SD 

SR 
SSD 
SSF 
SSG 
SSH 
ST 

C E S 

(REPORT FUNcTION SETUPS) 
(SET ENCOOER DIRECTION) 
(BACKUP TO HOME) 
(DEFINE ACTIVE STATE Of HOME SWITCH) 
(DEFINE ACTIVE STATE Of ENCODER'S Z 
CHANNEL INPUT) 
(ENABLE STALL DETECT) 
(SET MAXIMUM JoYSTICK VELOCITY) 
(SET FINAL Go HOME DIRECTION) 
(REFERENCE EDGE Of HeM: SWITCH) 
(REPORT INCREMENTAL POSITION, ASCII) 
(REPORT INCREMENTAL POSITION, BINARY) 
(REPORT ABSOLUTE POSITION) 
(PAUSE) 
(REPORT ENCODER ABSOLUTE POSITION, ASCII) 
(REPORT ENCODER ABSOLUTE POSITION, BINARY) 
(POSITION ZERO) 
(COMPLETE CURRENT COMMAND AND CLEAR 
CoMMAND BUFFER) 
(EXIT STREAMING MODE) 
(ENTER IMMEDIATE VELOCITY STREAMING MoDE) 
(ENTER TIME-DISTANCE STREAMING MODE) 
(ENTER TIME-VELOCITY STREAMING MODE) 
(REPORT STATUS OF as COMMANDS) 
(INTERRUPT STATUS REpORT, BINARY) 
(REPORT as COMMAND FUNCTION ENABLE STATUS) 
(INTERRUPT ON SIGNAL COMMANDS) 
(INTERRUPT ON TRIGGER #1 HIGH) 
(INTERRUPT ON MOVE COMPLETE) 
(INTERRUPT SIGNAL ON LIMIT ENCOUNTERED) 
(INTERRUPT ON READY TO RESPOND) 
(INTERRUPT ON COMMAND BUFFER FULL) 
(INTERRUPT ON MOTOR STALL) 
(REauEST INDEXER STATUS) 
(LIMIT SWITCH STATUS REPORT) 
(REPORT LOOP, PAUSE, SIfJTDOWN, TRIGGER STATUS) 
(REPORT CLOSED LOOP AND Go HOME STATUS) 
(RATE MUlTIPLIER IN IMMEDIATE VELOCITY STREAMING 
MODE) 
(REPORT SOfTWARE PART NUMBER) 
(STOP) 
(STOP ALL) 

gDEFINE TIMED DATA STREAMING MODE STREAMING 
ATA) 

(REPORT CONFIGURATION STATUS) 
(MODE ALTERNATE STOP MODE) 
(NORMAI..JI..OW VELOCITY RANGE) 
(CLEARISAVE THE COMMAND BUFFER ON LIMIT) 
(CLEARISAVE THE COMMAND BUFFER ON STOP) 
(SHUTDOWN) 
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(TNE DELAY) 
~IIJE INTERVAL FOR TIMED DATA STREAMING 

(WAIT FOR TRIGGER) 
(REPORT TRIGGER STATUS) 
(pAUSE ANJ WAIT FOR CC»ITINUE) 
(REPORT SCALE FACTOR STATUS) 
(SET POsfTJON SCALE FACTOR) 
(VElOCITY) 
(SIGNED BINARY POSrTlOH REPORT) 
(HEXADECIW. POSITION REPORT) 
(STOP lOOP) 
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2's COMPLIMENT -To-oECIMAl CONVERSION 80 

A 
ABSOLUTE MODE 24 
ABSOLUTE POSITION COUNTER 16 
ABSOLUTE ZERO POSITION 24 
ACCURACY 22 
ACCURACY, CLOSED-LOOP 23 
ACCURACY, OPEN-LOOP 22 
ADAPTOR BOX GROUND WIRE 5 
ADAPTOR BOX MOUNTING 9 
ADDRESS LOCATIONS 107 
ADDRESS SETTINGS 4 
ALTERNATING MODE 25 
ApPLICATION CoNSIDERATIONS 21 
APPLICATION DEVELOPMENT V 
ASSEMBLY ROUTINES 43 
ATMOSPHERIC CONTAMINATION V 
AUXILIARY ~ECTIONS 10 
AUXILIARY CONNECTOR PINOUTS 104 
AXIS-SPECIFIC PREFIX 21 

B 
BASE ADDRESS 4, 107 
BASIC SUPPORT ROUTINE 43 
BENCH TEST COtEIGURATION 3, 14 
BINARY CONVERSION 100 
BINARY INPUT MODE 40 
BINARY POSITION REPORTS 100 
BUFFER PAUSE 37 

C 
C SUPPORT ROlITINE 43 
CARD GUIDE 5 
CARTESIAN COORDINATES 51 
CLOCK SELECTION 34 
CLOSED-LOOP ACCURACY 23 
Q.OSED-LOOP HOMING 17 
CLOSED-LOOP OPERATION 26 
COMMAND 

ATTRIBUTES 57 
BACKSPACE 67 
BACKUP TO HOME SWITCH 78 
CARRIAGE RETuRN 60 
CHARACTERISTICS 56 

N 

CLEAR/SAVE THE CoMMAND BUFFER ON LIMIT 95 
ClEARlSAVE THE CoMMAND BUFFER ON STOP 95 
CoMPLETE CURRENT CoMMAND AND CLEAR BUFFER 84 
CoNTINUE 59 
DEFAULT 57 
DEFINE AcTIVE STATE OF HOME SWITCH 78 
DEFINE ACTIVE STATE OF Z CHANNEL 79 
DEFINE TIMED DATA MoDE STREAMING DATA 93 
DESCRIPTION 58 

D E x 

DISPLAV POSITION ACTuAL 61 
ENABLE OUTPUT 6 ON STALL 
ENABLE PosrrlON MAINTENANCE 64 
ENABLE STALL DETECT 79 
ENABLE STop ON STALL 64 
ENABLE STop ON TRIGGER 6 
ENABLEIOISABLE JOYSTICK 69 
END OF Loop 76 
ENTER IMMEDIATE VELOCITY STREAMING MODE 84 
ENTER TIME VELOCITY STREAMING MODE 85 
ENTER TIME-DISTANCE STREAMING MooE 85 
ESTABLISH MAXIMUM JOYSTICK VELOCITY 79 
EXAMPLE 58 
EXIT STREAMING MODE 84 
Go 65 
Go (SYNCHRONIZED) 66 
Go HOME 67 
Go HOME AccELERATION 66 
IDENTIFIER 56 
IDENTIFY CLOCK SouRCE FOR TIMED DATA STREAMING 
MODE 75 
IMMEDIATE OUTPUT 68 
INPUT STATUS 68 
INTERRUPT ON CoMMAND BUFFER FULL 88 
INTERRUPT ON LIMIT ENCOUNTERED 87 
INTERRUPT ON MoTOR STALL 88 
INTERRUPT ON MOVE CoMPLETE 87 
INTERRUPT ON READY TO RESPOND 88 
INTERRUPT ON SIGNAL CoMMANDS 86 
INTERRUPT ON TRIGGER 1 HIGH 
INTERRUPT STATUS REPORT 85 
INTERRUPT STATUS REPORT (BINARV) 86 
KILL MoTION 71 
LIMIT ACCELERATION 71 
LIMIT DISABLE 72 
LOAD MoVE DATA 68 
Loop 71 
MoDE ALTERNATE STop MoDE 94 
NAME 56 
NORMAUlow VELOCITY RANGE 95 
OUTPUT 76 
OUTPUT ON THE FL V 77 
PAUSE 82 
PAUSE AND WAIT FOR CoNTINUE 98 
RANGE 57 
RATE MULTIPLIER IN IMMEDIATE VELOCITY STREAMING 
MODE 91 
REFERENCE EDGE OF HOME SWITCH 80 
REPORT A8S0LUTE POSITION 82 
REpORT ANALOG VOLTAGE (ASCII) 59 
REpORT ANALOG VOLTAGE (BINARY) 58 
REPORT BUFFER STATUS 59 
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REPORT CLOSED looP AM) Go HoME STATUS 91 
REPORT COtEIGUAATION STATUS 94 
REPORT ENcalER ABsoLUTE POSITION (ASCII) 83 
REPORT ENcalER ABsoLUTE PosITION (BINARV) 83 
REPORT ENcooER FLWCTIONS 62 
REPORT FUNCTION SET-Ups n 
REPORT IMMEDIATE PosITION 99 
REPORT INcREMENTAL POSITION 80 
REPORT INcREMENTAL POSITION (BINARV) 80 
REPORT INDEXER STATUS 89 
REPORT Lur SwrrCH STATUS 89 
REPORT Loop, PAUSE, SHuroowN, & TRIGGER STATUS 90 
RePORT OS Cot.&tAND FUNCTION ENABlE STATUS 86 
RePORT ScALE FACTOR STATUS 98 
RePORT SOFTwARE PART NUMBER 92 
REPORT TRIGGER INPUT STATUS 97 
SELECT MoTOR Resa.UTION 74 
SET ABsoLUTEIINcREMENTAL POSITIONING MODE 63 
SET AcceLERATION 58 
SET CORRECTION GAIN 60 
SET DEAD BAND 61 
SET DEAD BAND WINDON 61 
SET DIRECTION 67 
SET DISTANCE 60 
SET ENCODER DIRECTION 78 
SET ENCODER Resa.UTION 62 
SET FINAl Go HOME DIRECTION 79 
SET JoVSTICK BACKLASH 69 
SET JoySTICK BACKLASH CoMPENSATION VELOCfTV 70 
SET JoVSTICK DEAD BAND 70 
SET JOYSTICK TO ZERO 70 
SET MAxIMUM CORRECTION VELOCfTV 76 
SET MODE ALTERNATE 72 
SET MooE CONTINuous 72 
SET MODE NORMAL 73 
SET MoTORlENCODER STEp MoDe 63 
SET POSITION ABsa..UTE MoDE 73 
SET POSITION INCREMENTAL MoDE 74 
SET POSITION ScALE FACTOR 98 
SET TIME INTERFAL FOR TIMED DATA STREAMING MODE 96 
SET VELOCfTV 99 
SET ZERO POSITION 83 
SHurOOWN96 
START MAsTER CLOCK!TIMED DATA STREAMING MoDE 75 
STop 92 
STop ALL 92 
STop Loop 102 
SVNTAX56 
TIME DELAV 96 
TvPE 56 
UNITS 56 
VERSION 56 
WAIT FOR TRIGGER 97 

CoMMAND lISTING 113 
COMMuNICATING WJTH THE COMPUTER 41 
CoMMuNICATION PROCESS 43 
COMPUTER LANGUAGE EXPERIENCE IV 
COMPUTER PROGRAM DESIGN 45 
CoNTNJE (C) COMMAND 14 
CONTINUOUS DATA STREAMING 39 
CONTINUOUS MOOE 25 
CONTROL BYTE FLAGS 42 
CoNvENTIONS V 
CUSTOM PROFIlES 30 

D 
DANGERS V 
DATA STREAMING RESTRICTIONS 37 
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DATA STREAMING UPDATE NTERVAlS 33 
DEUONSTRATION DISKETTES 41 
DIFFERENTIAl 106 
DIMENSIONS 108 
DIP SWITCHES 4, 107 
DISCRETE DATA STREAMING 39 
DRIVE CONNECTIONS 7 
DRIVE FAULT 43 

E 
ELECTRICAL NOISE V, 110 
ElECTRO-STATIC DISCHARGE (ESD) 5 
ELECTRONICS CONCEPTS IV 
ENCODER COMPATIBILITY 26 
ENCODER CONNECTIONS 12 
ENCODER CXH£CTOR PINOUTS 105 
ENCODER FEEDBACK FUNCTIONS 16 
ENCODER INPUT CIRCUIT 105 
ENCODER PINOUTS 13 
ENCODER REsa.UTION 16. 27 
ENCODER STEp MOOE 27 
ENIHJF-TRAVEL LIMIT FUNCTION 14 
ENO-OF-TRAVEL LIMIT INPUTS 12 
ENDLOOP COMMANDS 36 
EXTERNAL CLOCK 34 

G 
Go HOME (GH) COMMAND 17 
Go HOME STATUS (RC) COMMAND 17 

H 
HEXADECIMAL POSITION REPORTS 99 
HEXADECIMAL-Te-BINARY CONVERSION 81 
HEXADECIMAL-To-DECIMAL CONVERSION 81 
HOME ENABLE INPUT 11 
HOME REFERENCE POSITION 11 
HOMING FlJIICTION 17 
HOMING FUNCTION TEST 17 
HYSTERESIS 23 

I 
110 CONNECTION PINOUTS AND CIRCUIT DRAWINGS 104 
110 WIRING DIAGRAM 11 
IBM (OR IBM-COMPATIBlE) COMPUTER EXPERIENCE IV 
IBM OR IBM-COMPATIBLE COMPUTER VI 
INCREMENTAL ENCODERS 26 
INCREMENTAL MODE 23 
INPUT CIRCUIT 105 
INPUT CONNECTIONS 11 
INPUT DATA BUFFER (lOB) 41 
INSTALLATION PRECAUTIONS 9 
INSTALLATION PROCEDURES 9 
INSTALLATION PROCESS OVERVIEW IV 
INSTALLATION RECOMMENDATIONS V 
INTERRUPT COMMANDS 53 
INTERRUPT CONTROLLER CHIP 53 
INTERRUPT OUTPUT 53 
INTERRUPT REQUEST LINES 52 

J 
JOYSTICK ADJUSTMENTS 19 
JOYSTICK COMMANDS 50 
JOVSTICKCONNECTIONS13 
JOYSTICK INPUT CIRCUIT 106 
JOYSTICK OPERATING MODE 49 
JUMPER SETTINGS 106 
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L 
lANGUAGE CoNsIlERATIONS 41 
LIMIT INPUT CONNECTIONS 12 
LIMIT SWITCH CONNECTIONS, TEST 14 
LINEAR INTERPOLATION 51 
LOOP 29 
LOOP COMMANDS 36 

M 
MASTER ADDRESS 51 
MASTER ClOCK 50 
MOTION CONTRCX. CONCEPTS IV 
MoTOR DRIVER CONNECTOR PINOUTS 104 
MOUNTING BRACKET 5 
Move COMPlETION SIGNAlS 30 
MovE PARAMETERS 26 
Move TIMES 22 
MULTI-AXIS SIMUlATION 21 
MUlTI-AXIS STOP-oN-STAlL29 
MULTIPLE PC23 ADDRESSING 50 
MULTIPLE PC23s 50 

N 
NORMAl MODE 23 o 
ON-THE-FLY 33 
OPEN-LOOP ABSOLUTE ACCURACY 22 
OPEN-LOOP HOMING 17 
OPEN-LOOP OPERATION 26 
OUTPUT CIRCUIT 105 
OUTPUT CoNVERSION 106 
OUTPUT DATA BUFFER (008) 41 
OUTPUT-oN-STAll FUNCTION 28 
OUTPUTS 6 
OVERSHOOT18,22 

P 
PASCAL SUPPORT ROUTINE 43 
PeA CARD INSTAlLATION 5 
POB36 
PcB CONNECTIONS 11 
POB CONNECTIONS, TEST 16 
POB DATA POINTS 36 
POBs30 
POSITION MAINTENANCE 27 
POSITION REPORT 24 
POSITION ZERO (PZ) COMMAND 24 
POSITIONING MODES 23 
POTENTIOMETER JOYSTICK 13 
POWER SUPPlY 7 
POWER SUPPlY CONNECTIONS 13 
PROBLEM ISOlATION 109 
PROBLEMS AND SQ.UTIONS TABlE 110 
PROGRAM CONTROL FEATURES 29 
PROGRAM EXAMPLES 48 
PROGRAMMING 43 
PROGRAMMING lANGUAGE 41 
PYTHAGOREAN THEOREM 52 

R 
READING CHARACTERS 47 
REGISTER 41 
RELATED PUBLICATIONS VI 
REMOTE STOP INPUT 29 
REPAIRS 111 
REPEATABILITY 22,26 

RESET 42 
RESETTING TlE PC23 47 
ReSONANCE 21 
ReTuRN MATERIAl AuTHoRIZATION (RMA) NUMBER 111 
ReTuRNING TtE SYSTEM 111 
RINGING 22 

S 
SElf TEST FUNCTION 5 
SETTlING TIME 22 
SHIP KIT 3 
SIGNAl POLARITY 16 
SINGLE-AXIS OPERATION 21 
SINGLE~NlED 106 
SlAVE ADDRESS 51 
SPARE PARTS 109 
SPECIAl DATA POINTS 35 
SPECIFICATIONS 103 
STATUS BYTE 46 
STATUS BYTE FlAGS 42 
STEP AND DIRECTION OUTPUTS 6 
STOP-oN-STAll AMCTION 28 
STREAMING DATA (SO) FORMAT 34 
SUPPORT DISK FLE STRUCTURES 44 
SUPPORT DISKS 43 
SYNCHRONIZING t.U. TIPLE PC23s 50 
SYNCHRONOUS Go COMMAND 52 

T 
TERMINAl EMUlATION 14, 23 
TERMINAL EMULATION PROGRAM 8 
TESTS 7,14 
TIME-DISTANCE STREAMING 33 
TIME-DISTANCE STREAMING EXAMPlE 38 
TIME-VELOCITY STREAMING 33 
TIME-VELOCITY STREAMING EXAMPlE 38 
TIMEZD DATA STREAMING 32 
TRIGGER INPUT CONNECTIONS 12 
TRIGGER INPUT CONNECTIONS, TEST 15 
TROUBlESHOOTING 109 

U 
UPDATE INTERVAL 33 
UTLITY COMMANDS 14 

V 
VELOCITY STREAMING 31 
VELOCITY STREAMING MODES 30 

W 
WARNING AND CAUTION NOTES V 
WATCHDOG TIMER 42, 43 
WRITING CHARACTERS 48 

X 
X lANGUAGE COMMANDS 23, 41 
X-Y POSITIONING SYSTEM 52 

Z 
ZCHANNEL 18 
Z CHANNEL OUTPUT 12 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


