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User Guide Change Summary 

The following Is a sUlIlll1ary of the primary changes to this user guide since 
the last version was released. This user guide. version 88-00904O-01A. 
supersedes version 88-009040-01 Y. 

When a user guide Is updated. the new or changed text Is differentiated with a 
change bar In the right margin (this paragraph Is an example). If an entire 
chapter Is changed, the change bar Is located to the right of the chapter title. 

In general, this user gUide was updated with new information related to 
operating the JSI with newly released Compumotor absolute encoders (AR23 
with -1 decoder, AR-C, AL-C, and Photo-Trak). Technical changes to each 
chapter are synopsized below. 

No Changes 

Sections changed because of new absolu te encoders: 

• Encoder CompatibUUy 
• Enccxiers Un Electrical System Connections section} 
• Using the JSI wUh im Absolute Encoder 

Updated C/osed-1.Dop Operation section to tnclude operation with new encoders and 
-1 version of AR23. 

Updated the CFB command to tnclude operation with new encoders and -I version of 
AR23. 

Updated POSITION FEEDBACK section to include operation wi th new encoders and 
-I version of AR23. 

• Added procedure for returning product to afIect repairs of upgrades 
• Updated RS-232C Troubleshooting procedure 
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Iv JSI Servo Controller User Guide 

How To Use This 
Manual 

Assumptions 

ThIS manual IS designed to help you Install. develop. and matntaln 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 manual. 

ThIS user gUide assumes that you have a fundamental understanding of the 
Information or are using the equipment listed below. 

• IBM (or IBM-compatible) computer expertence 
• Basic electronics concepts (voltage. switches. current. etc.) 
• Basic motion control concepts (velocity. distance. force. etc.) 
• Basic sertal communication concepts (speCifically RS-232C) 

With this basic level of understanding. you will be able to elTectlvely use this 
manual to Install. develop. and malntatn your system. 

The examples In this user gUide assume that you are using a DC servo motor 

Contents of This This manual contains the following Information: 
Manual 

Chapter 1: This chapter provides a description of the product and a bJief account of Its 
Introduction specific features. 

Chapter 2. 
Getting 
Started 

Chapter 3. 
Inatallatlon 

Chapter 4. 
Application 
Design 

Chapter 5. 
Software 
Reference 

Chapter 6. 
Hardware 
R.ference 

Appendix 

Installation 
Process 
Overview 

ThIS chapter helps you get your new system up and running. It Includes a 
step-by-step procedure to test your system and ensure that It IS operating 
properly. 

This chapter contains a detailed list of the Items you should have received 
with your JSI shipment. Figures (illustrations) and references that you will 
need to properly Install the JSI are provided In this chapter. 

This chapter provides high-level information regarding encoder 
compatibility with the JSI. software IimJts. and sequence execution 
capabilities. 

This chapter discusses X-SeJies commands for the JSlln detail. It Is divided 
Into two sections. The fIrSt section explains command syntax and system 
parameters that affect command usage and provides examples of how to use 
them. The second section contains an alphabetical listing of all commands. 
with a syntax and command descJiption for each command. 

The electJical. physical. environmental. and performance specifications of 
the JSI are descJibed In this chapter. 

The appendix IS a qUick-reference tool that contains a list of X Language 
commands associated with the product. a glossary of terms. an ASCII table. 
and an Index. 

To ensure trouble-free operation. pay special attention to the following 
factors: 

• The environment In which the JSI will operate 
• The system layout and mounting 
• The wiring and grounding practices used 
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Contents V 

Developing Your Before you attempt to develop and tmplement your application. you should 
Application consider the followtng Issues: 

Installation 
Preparation 

Conventions 

1 Define the requirements of your application. Clarify system expectations. 

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

3. Follow the guidelines and instructions outlined in this user gUide. Do not skip 
aRl/ steps or procedures. Proper installation and implementation can be 
ensured only if you complete all procedures in the proper sequence. 

Before you attempt to tnstall this product. you should complete the followtng 
steps: 

1 RevIew thts enUre manual. Become familiar with the manual's contents so that 
you can quickly find the information you need. 

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

3. Complete the basic system configuration and wiring instructions (In a Simulated 
environment. not a permanent installation) provided in Chapter 2. Getting 
Staried. 

'" Perform as many basic moves and functions as you can with the preliminary 
configuration. You can only perform this task !fyou have reviewed the entire 
manual. You should try to simulate the task(s) that you expect to perform when 
you permanently install your application (however. do not attach a load at ihls 
time). This will give you a realistic preview of what to expect from ihe complete 
configuration. 

5. After you have tested all of ihe system's functions and used or become familiar 
wlih all of the system's features. carefully read Chapter 3. Installation. 

fi After you have read Chapter 3 and clearly understand what must be done to 
properly Install the system. you should begin the installation process. Do not 
deviate from ihe sequence or installation meihods provided. 

7. Before you begin to tune and 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 difficulties before they affect your operation. 

To help you understand and use this user guide effectively. the conventions 
used throughout this user guide are explatned tn this section. 
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v I JSI Servo Controller User Guide 

Commands 

Warnings & 
Cautions 

Levels 

The command examples In this user gUide are presented vertically to help 
you read and understand them. When you actually type these commands at 
your computer keyboard. they will be displayed hOrlWntally. All commands 
that you are Instructed to enter are displayed as they should appear on your 
computer CRr. A one-line explanation of the command Is provided next to 
each example. Be sure to add a delimiter (space or carrtage return) after each 
command In a sequence. Refer to the example below. 

Command 

> A11/J 
> V11/J 
> D11/J1/JI/J 
> G 

Descriptioo 
Sets acceleration to 10 rps2 
Sets velocity to 10 rps 
Sets distance to 1.000 steps 
Executes the move (Go) 

Responses are presented as the should appear on the CRr. An example Is 
provtded below. 

Cgmmand 

> lXUl 
Response 
.SSJ1_A10_V10_L03_MN_SN10 

In the interactive mode (default mode). the Indexer responds with a prompt 
(» when It receives a valld command and a question mark (?) when It does 
not recetve a valld command. These Interactive responses are preceded with 
a carrtage return and a llne feed. While defining loops or sequences. no 
responses are received unUl the loop or sequence Is executed or unUl the XT 
command Is executed. Refer to Chapter 5. SoJtware ReJerence. for detailed 
command deSCriptions. 

Warntng and caution notes aleri you to possible dangers that may occur If 
you do not follow Instructions correctly. Situations that may cause bodily 
Injury are presented as warnings. Situations that may cause system damage 
are presented as cautions. 

WARNING 

Do not touch the system inunedlately after it has been In use for an extended 
period of time. The unit will be hot. 

CAUTION 

System damage will occur if you power up the system Improperly. 

The JSI has Inputs and outputs that you can turn on or off. The voltage levels 
and terminology associated with these Inputs and outputs are discussed 
below. 
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Inputs 

Contents vII 

With the JSI. you can configure the actIVe tnput Signal using the Input Level 
(J:NL) conunand. The JSI pulls the voltage level of these tnputs up to +5VDC. 

Command 
> INU 

> INLl 

Descrjptioo 
ON (1): OV applied to the input (current flows) 
OFF (0): SV - 30V applied to the input (no current flows) 

ON (1): 5V - 30V applied to the input (no current flows) 
OFF (0): OV applied to the input (curren! flows) 

Throughout this user guide. we will assume that the tnputs are tn INLii! mode 
[ON means that OV are applied to the tnput and current is flowing). You can 
use 5VDC - 30VDC to control the tnput. 

Programmabla With the JSI. you can configure the active output signal using the Output 
Output Blta Level [OUTL) command. 

Related 
Publications 

Command 

> OUTLIII 

> OUTLl 

Description 
ON (1): OV Output (current flows) 
OFF (0): SV - 30V Output (no current flows) 
ON (1): 5V - 30V Output (no current flows) 
OFF (0): OV Output (current flows) 

Throughout this user gUide. we will assume that the outputs are tn OUTUI 
mode (ON means that the voltage level is OV and the current is flowtng). The 
outputs are open-collector outputs. You can use 5VDC to 30VDC to power 
outputs OUT1 - OUTS and stnk up to 300mA of current. 

The following publications may be helpful resources: 

• Current Parker Compumotor Motion Control Catalog 

• Seyer. Martin. RS·232C Made Easy: Connecting Computers. Printers. Terminals 
and Modems. Englewood ClllTs. NJ: Prentice Hall Inc .. 1984 

• Schram. Peter (editor). The National Electric Code Handbook 
(Third Edition). Quincy. MA: National Fire Protection 
Association 
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Chapter 
Objectives 

Product 
Description 

Product 
Features 

Chapter 1. Introduction 1 

Chapter 1. Introduction 

The infonnatlon in this chapter will enable you to: 

• Understand the product's basic functions & features 
• Understand basic moUon control concepts and apply them to your application 

The JSI Is a digital servo controller that utilizes a digital PIO control 
algorithm. The versatility of the controller allows for different 
configurations. The output utilizes a 12-blt DAC and can be selected to be 
used either as a voltage command output for use with traditional servo 
ampl1fiers. or as a current command output to dtrectly drive hydraulic servo 
valves. The position feedback information may be provided by tncremental 
encoders. absolute encoders. acoustic transducers. or from an analog voltage 
signal. 

The programs that control motor motion use the Compumotor standard 
motion control command language and are downloaded over a standard RS-
232C tnterface. There may be up to 100 diITerent motion programs stored tn 
non-volatile memory. Ntnety nine of these programs may be recalled from 
external BCD thumbwheel switches. programmable controller. or over the 
RS-232C port from a computer. The JSI motion programs are capable of 
complex motion control capabilities as well as tnteractlve machine control 
ustng the 13 user-defined. programmable Inputs and 8 programmable 
outputs, 

The JSlls a fully self-contained package with built-In power supplies, All 
that Is required Is an tnpu t power source (V AC or VDC). The controller Is easy 
to Install, program. and operate. 

The JSI offers the followtng features: 

• Sixteen-bit. 68000 microprocessor control 

• Voltage/current selectable output for use with servo amplifiers. or for driving 
hydraulic servo valves 

• Twelve-bit DAC output resolution 
• Incremental and absolute encoder feedback Is standard 

• Analog Input voltage command capab1l1ty 

• Servo loop update Urne 0.5 or 1.0 ms 

• Non-volatile. battery-backed-up RAM 
• Easy-ta-use. push-button adjustment of PID servo parameters 

• Two-digit LED to display diagnostic faults 

• RS-232C command tnterface with selectable baud rate 

• Utilizes the X-Series programming language 

• Daisy-chaining up to 16 controllers Is possible 

• 8K of non-volatile memory 

• Up to 100 motion programs may be stored In non-volatile memory 

• Motion program execution may be Initiated by external BCD switches. a 
programmable controller, or a computer 

• Fully Isolated dedicated Inputs: Home and End·of-Travel Limits 

• Thlrleen user-defined, programmable Inputs 
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2 JSI Servo Controller User Guide 

Theory of 
Operation 

Host 
Computer 

or 

PLC 

.. .. 

• Eight user-defined. programmable outputs 

• Fully self-contained package with buUt-ln power suppl1es 

• Slmple installation. programming. and operation procedures 

• Distance. velocity. sequence. and loop counts can be entered from parallel Input 

• Subroutine operations can be perfonned with this unit 

The key operational procedures involved in runntng a closed- loop servo 
system with a JSI controller are described below. 

• The JSI controller produces an analog Signal (current or voltage) to control the 
analog servo control system (I.e .. analog servo drive or servo valve). 

• The JSI receives an encoder signal (incremental or absolute) to close the motor's 
position loop. This capabUlty allows the analog servo system to accurately 
position the motor. 

• You can operate the JSI from a host computer using RS-232C communications, 
pre-program the JSI for standalone operation. or run the unit with a 
programmable logic controller (PLC). 

• The servo control (DC drive or hydraulic servo valve) must close the system's 
velocity loop. 

Figure I-lis an example of a typical closed-loop servo system. 

Encoder 

,-,mr l .-----

±10V 
(200mA) 

Controller .. Amplifier .. Motor 0 (JSl) 

~ I -

Figure 1-1. Typical Closed-Loop Servo System 
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Chapter 
Objectives 

What You 
Should Have 

Ship Kit Table 

Basic System 
Configuration 

Chapter 2. Getting Started 3 

Chapter 2. Getting Started 

The infonnatlon in this chapter w!ll enable you to: 

• VerilY that each component of your system has been delivered safely 
• Become familiar with system components and their tnterrelationshlps 
• Ensure that each component functions properly 
• Configure the system properly 

You should InSpect your JSI shipment upon receipt for obvious damage to Its 
shipping container. Report any such damage to the shipping company as 
soon as possible. Parker Compumotor cannot be held responsible for 
damage incurred in shipment. Carefully unpack and InSpect your JSI 
shipment. In addition to the JSI controller. the Items listed in Table 2-1 
should be present and in good condition. 

AC Cable, 
JSI User Guide 

Table 2-1. Ship Kit Table 

Quantity 

1 
1 

Part 

71 

This section provides step-by-step Instructions to complete the basic 
configuration of your JSI system. Parker Compumotor recommends that 
you configure your system components in the following order. (Remember, 
this is a temporary con.fIguration. The permanent tnstallation will be 
performed in Chapter 3, Installation). 

1. Refer to the manual that accompanied your drive and follow the tnstructions 
speci/led to set the drive's functions and attach It to the motor. Be sure to test the 
drive and the motor to ensure thai they are operating properly. 

2 Follow the instructions provided in this manual to ensure that the JSI servo 
controller is operating properly. 

a You will establish RS-232C communications and ensure that the 
communication function operates properly. If you are using an IBM or IBM­
compatible computer, you will have to converi the computer to a terminal to 
perform communications with the JSI. If you are ustng a terminal, you will 
have set the terminal's parameter's to match the JSI controller's settings. 

b. You will need an oscilloscope or a multimeter to check voltage and current 
levels. 

3. Follow the tnstructions provided In this manual to connect your encoder to the 
JSI. Refer to the encoder's user guide for procedures to set the encoder'S 
functions. Be sure to test the encooer to ensure that it is working properly. 

4. Attach the drive to the JSI. The entire system is now fully configured. You should 
try to operate all of the components to ensure that they function properly tn this 
basic configuration. Try to simulate the moves you Intend to perform when you 
install your system pennanently. 

Figure 2-1 Is an illustration of the JSI controller's front panel. 
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4 JSI Servo Control/er User Guide 

JSI Front Panal 
Diagram 
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Figure 2-1. JSI Front Panel Diagram 
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Setting 
Controller 
Functions 

Enable Input 

Applying 
Power to the 
Syatem 

Chapter 2. GeNing Started 5 

ThIs section discusses the various functions that must be properly set before 
you can operate the JSI controller. 

Two enable Input pins (ENBL+ and ENBL-) are located on the II-pin screw 
termlnal connector labeled ENCODER on the JSI's front panel. The outputs 
(CMD+ and CMD-) command will be disabled If you do not short-circuit this 
Input. The Input Is optically Isolated and single ended. To disable the 
command output. apply 5V to this Input. or open the Inputs between the 
ENBL+ and ENBL- Inputs. 

Once you have properly set the functions descrtbed above. you should prepare 
to wire and apply power to the JSI. You must apply power to test the JSI 
functions and features that are presented throughout the remalnder of this 
chapter. Vou may power the JSI controller with AC or DC power. Figures 2-2 
and 2-3 illustrate the proper power wlrlng connections for AC and DC power 
respectively. 

F1gure 2-2. JSI Controller AC Power Wiring Diagram 
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6 JSI Servo Controller User Guide 

Setting the 
Device 
Address 

Figure 2-3. JS[ Controller DC Power Wiring Diagram 

The default address setting for the JSI controller [s 01. To conflnn that the 
JSl's device address Is set to I. push the PROP GAIN and DER GAIN button at 
the same time. The digits 01 will be displayed on the two-digit LED In the 
upper left corner of the JSI controller. Refer to Figure 2-4. 

PROP 
GAIN 

x 

INT OER 

x 
x = PRESS THESE KEYS SIMULTANEOUSLY 

Figure 2-4. Confirm Device Address Setllng 

UP 

ON 
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The LED display shown in Figure 2-5 verifies that the controller is set to 01. 
If these digits (Ol) do not appear. use the following steps to set the device 
address to 01. 

L Press and hold the PROP GAIN and OER GAIN buttons. 
2 While holding the two buttons. push the ON button until the LED displays 01. 

Refer to FIgure 2-4. 

If you need to Increase the address setting. push the UP button Instead of the 
DN button. You wtll need to modify the device address settingS If you use 
several JSI units In your application. Each JSI controller must have a 
unique device address. 

For testing pwposes. the JSI's device address slwuld always be set to 01. 

Establish To communicate with the JSI. your computer or terminal must have an RS-
Communications 232C sertal port. If your computer or terminal does not have a sertal port. 

you can purchase one from your local computer dealer. The JSI uses a 
stmple three-wire tmplementatlon of sertal communication. The JSI uses 
RECEIVE DATA (Rx). 1RANSMIT DATA !TJd. and GROUND(GND} signals on 
its auxiliary connector (as shown In Figure 2-5). The ground (GND) 
connections on the auxiliary connecior are signal ground or common as 
opposed to earth ground (EARTH). 

PC-Compatible COmputer 
or Temlnal 

4---A_-le 1':1: 
Ib: 

I--I---I--Ia GND 

Cable ShieldL--=====I~I====-.J 
Figure 2-5. Wiring RS-232C interface to a Computer or a Terminal. 
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Selecting the 
Baud Rate 
Setting 

Chonglng 
the Baud 
Rate 

You can change the baud rate communication parameter on the JSI. The 
other communication settings are fixed. The vartable baud rates and fixed 
parameters are liSted below. 

• Baud Rates: 9.600 (default setting). 4.800. 2.400. 1.200. 800. 300 
• Data Bits: 8 
• ParIty: None 
• Stop Bits: 1 
• Echo: OII (Full Duplex) 

You can use the pushbuttons and two-digit LED to display and change the 
baud rate. To display the current baud rate setting (thejirst two digits oJthe 
baud rate are shown). push the PROP GAIN and INT GAIN buttons at the same 
time. The default setting Is 9.600. Refer to Figure 2-6. 

PROP 
GAIN 

INT 

x X 

OER 

x = PRESS THESE KEYS SIMULTANEOUSLY 

Figure 2·6. Display Baud Rate Setllng 

UP 

ON 

The LED display shown In Figure 2-6 verifies that the baud rate Is set to 
9.600. If you want to change the current baud rate setting. use the follOwing 
steps to set the baud rate. 
L Press and hold the PROP GAIN and INT GAIN buttons. 
2 WhUe holding the two buttons. push the UP or DN button untU the LED displays 

the baud rate setting that you desire. 

The baud rate setting Is automatically saved to the JSI's non-volatile 
memory. Therefore. the last LED setting that Is displayed before you release 
the PROP GAIN and INT GAIN buttons will be the baud rate that Is 
tmplemented and saved until you change It again. 

Once you have accurately set the baud rate and address settings. you can 
begin to test the RS-232C Interface. which controls the JSI. 

If you are using a terminal. you can start testing the RS-232C link by 
completing the steps outlined below (after you have properly set all of the 
parameters discussed above). If you are using an IBM or IBM-compatible 
computer. you will have to convert the computer Into a terminal to prepare It 
for RS-232C communications. Several software vendors ofTer programs that 
you can use to convert your computer Into a terminal. 

• X-Talk 
• PC-Talk 
• ProCom 

You can also refer to the sample programs provided InChapter 4. Application 
Design. of this manual. These programs can help you set up your computer to 
send commands to the JSI controller. 
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Verify RS·232C After you enable your computer to seNe as a terminal, ensure that you have 
Communication. properly set your communications parameters. 

Step 1 

Step 2 

Step 3 

Testing Output 
Levels 

JSI LEOs 

• Baud Rates: 9.600 (the default setttng). 4.800. 2.400. 1.200. 600. 300 
• Data Bits: 8 
• Parity: None 
• stop Bits: 1 
• Echo: Off (Full Duplex) 

To test your RS·232C communications link and ensure that It Is operating 
properly, follow the steps outlined below. 

Be sure that the Command outputs (CMD+ and CMD-) are not connected to the 
drive. 

!fyour connections are correct. and the device address Is set to 01. you should 
see the following message on your screen when you apply power to your unit. 

"READY 
> 

If the device address is rwt set to 01. you wUI not receive this message. 

Issue the command shown below. The proper response Is also shown below. 

Command 
> lPR 

Response 

*+"'''''''''''''''''''''''''''' 

The Position Report (PR) command is a status request command (the 1 refers 
the the JSI controller's device address!. The response given is the current 
encoder position. This response confirms that you have proper two·way 
communlcatlon between your computer and the controller. !fyou do not 
receive a response. retulTl to the Setting Controller Functions section earlier 
In this chapter. Check your connections. and try to Issue the 1PR command 
again. If the problem persists, refer to Chapter 7. Maintenance & 
Troubleshooting. 

Now that you have tested the JSI's RS·232C communlcation link. you should 
test the functionality of the voltage output of the command outputs (CMD+ 
and CMD-). These outputs will be used to move a DC motor. Do not connect 
the CMD+ and CMI)· outpuis to the drive until you are Instructed io do so in 
these procedures. You will need these outpuis to attach a voltmeter and 
perform voltage and current output testing. 

When an AC or DC power source ts properly wired to the JSI, the green Power 
LED and the green CPU Ready LED will illuminate when you apply power to 
the unlt. !f you do not have the ENBL+ and ENBL- Inputs Jumpered. the red 
Fault LED will also illuminate when you apply power to the JSI (the LED will 
display the digits 23). If the Fault LED is lJt and 23 is flashing. Jumper the 
ENBL+ and ENBL-Inputs. Error code 16 will flash In the LED display. Error 
16 Indicates that the JSI COMMAND OUTPUT is disabled. Cycle power to the 
JSI. You can also use the ON command to remove error code 16 from the 
Fault LED). Only the Power and CPU Ready LEOs will remain on after you 
cycle the power. 
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Te.tlng 
Voltage 
Output 

Step 1 

Step 2 

If the LED display presents any other fault/error conditions, refer to Chapter 
7. If no fault/error conditions exist, check the JSI's voltage output. Do not 
connect the CMD+ and CMD- outputs to the drive at this time. You will need 
these outputs to attach a voltmeter and perform voltage testfllg. Refer to 
Figure 2-7 for an illustration of the proper voltmeter connections-the CMD+ 
and CMD- outputs). 

Voltmeter 

~ 
~----~~--~-O+ 

Figure 2-7. JSljVoltmeler Wiring Diagram 

Use a voltmeter to measure the DC voltage between the CMD+ and CMD­
outputs The JSI controller should provide approximately 0V. The voltage 
level will appear on the voltmeter's LED. 

Enter the follOWing commands: 

Command 
> LD3 
> CPEl!!!!!!!!!!!!!!!!!!"'", 

> A1 
> vs 
> MC 

> G 

DescriPtion 
Disables CW and CCW limits 
Defines the allowable position error 

Sets acceleration to 1 rps2 
Sets velocity to 5 rps 
Sets unit to Continuous mode 
Executes the move (Go) 
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Slep 3 

Slep 4 

SI.p 5 

Te.tlng 
Current 
Output 

Slep , 

Slep 2 

SI.p 3 

Slep 4 

Slep 5 

Slep 6 

Slep 7 

Slep 8 

Slep 9 
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Measure the DC voltage between the CMIl+ and CMD- outputs. These outputs 
should generate approximately 7 to 8VDC. If the voltmeter does not indicate 
any voltage change from the previous test, check the wlrIng and try the test 
again. If the problem perSists and you are unable to get the expected voltage 
reading (7 to 8VDC), refer to Chapter 7, Maintenance & Troubleshooting. 

Enter the following command: 

Command 

> 1001 

Command 
> l( 

Description 
Instructs the system to report the voltage level continuously until you 
press any key. The controller should generate approXimately 8.5VDC. 

Description 
Kills motor motion. The JSI controller will generate approximately 
0VDC. 

The successful completion of this test confirms that the proper output 
voltages are being generated from the JSI controller's CM»+ and CMIl­
outputs. 

You should now prepare to test the JSI controller current output levels. 
(proceed wi1h this test only if no error conditions are present). The JSI Is 
configured at the factory to serve as a voltage output controller. Therefore. to 
perform this test, you will have to reconfigure the JSI as a current output 
controller. Do not connect the CMD+ and CMD- outputs In the drive at this 
time. You wUl need these outputs to attach a voltmeter and perform current 
output testing. 

Remove power to the JSI controller. 

Connect a 200, two-watt resistor from the CMIl+ and CMIl- outputs. 

Apply power to the JSI controller 

Enter the following command: 

Command 

> COCR 

Command 

> L03 

> CPE1"""""""" 
> A1 
> V5 
> MC 

> G 

Description 
Configures the JSI controller as a current output controller. The JSI can 
generate between 0 and 200 mA of current. 

Descriotign 
Disables CW and CCW limits 
Defines the allowable posrtion error 
Sets acceleration to 1 rps2 
Sets velocity to 5 rps 
Sets unit 10 Continuous mode 
Executes the move (Go) 

Measure the DC voltage across the 2DQ resistor. The JSI controller should 
generate apprOXimately 3.2VDC. 

Enter the follOwing command: 

Command 
> 1001 

Command 
> l( 

Command 

> cov 

Descriptiqn 
Instruc1s the system to report the output current level continuously until 
you press any key. The controller should generate approximately 
'SOmA. 

Descriptioo 
Kills motor motion. The JSI controller will generate approximately 
0VDC. 

Description 
Reconfigures the JSI as a voltage output controller. 

The successful completion of this test confirms that the proper current 
output levels are being generated from the JSI controller's CMIl+ and CMIl­
outputs. 
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Chapter 3. Installation 

The Infonnation In this chapter will enable you to: 

• Mount all system components properly 
• Connect all electrical system Inputs and outputs 
• Ensure that the complete system Is installed 
• Perform basic system operations 

Parker Compumotor recommends that you operate and store your JSI servo 
controller under the following conditions. 

• Operating Temperature: 32° to 104°F (0° to 40°C) 
• Storage Temperature: -22° to 185°F (_30° to 85°C) 
• Humidity: 0 to 95% non-condensing 

In this section, you will go through a complete setup procedure to set the 
controller's functions, and mount It with the other components In your 
system. 

Before you attempt to configure the JSI controller, you must configure and 
test the motor and drive. Refer to the user guides that accompanied your 
motor and drive. Follow the Instructions In these manuals to wire and 
attach these units. Be sure that the motor and drive are operating properly 
before you set the JSI controller's functions and attach the drive to the 
controller. Run the motor with a variable supply to ensure 
proper installation. 

Before you can InstalJ the controller and begin programming the system, you 
must enable the controller by putting a jumper (link) between the enable 
Inputs (ENBL+ and ENBL+J. If you apply power to the JSI without closing the 
enable Inputs, the Fault LED will illuminate and flash error code 23. The 
enable Inputs alJow the JSI to output voltage or current from the command 
output (CMD+ and CMD-J. 

The follOWing controller functions must be properly set before you can 
proceed with the permanent configuration and InstalJation of the JSI 
system. 

• JSI DevIce Address 
• RS-232C Communications 

JSI Device If you are using more than 1 JSI servo controller on a machine, you should 
Address set up dlfIerent addresses for each controller so you can diStinguish them 

when you are programmJng. As many as 16 JSI units can be connected on a 
daisy chain configuration. Refer to Chapter 2, Getting Started, for detailed 
instructions on displaying and changing the JSI controller's device address. 

Communication You can change the baud rate communication parameter on the JSI. The 
other communication settings must be from your computer/terminal. The 
variable baud rates and fixed parameters are listed below. 

• Baud Rates: 9,600 (the default setting), 4,600, 2,400, 1,200, 600, 300 
• Data Bits: 8 
• Parity: None 
• Stop Blls: 1 
• Echo: Off (Full Duplex! 

Refer to Chapter 2, Getting Started. for detailed Instructions on displaying 
and changing the JSI controller's baud rate setting. 
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Encoder 
Compatibility 

Incremanlal 
Encoder 

The JSJ Is a posItion servo controller and thus requires position 
information or position feedback. The position command Is generated 
Internally. You define the position command with a motion profile. The 
transducers for position feedback that the JSI Is compatible with are listed 
below. 

• An Incremental encoder 
• Compumotor's Une of absolute encoders (ABSB. AR23 phase n, AL phase 11, 

Photo-Trak, AR-C, and AL-C ) 

To use the Incremental encoder feedback as the position transducer, the 11-
pin screw terminal on the front panel provides the hardware Interface. The 
JSI requires the standard phase A+, phase A-, phase B+, phase B-, phase Z+ 
and Phase Z- Inputs. You can use Single-ended encoders by not connecting 
the encoder's A-, B-, and Z- outputs. The phase A and phase B Inputs provide 
quadrature Input signals. The JSI has an Internal quadrature detection 
cirCuit. The phase Z Inputs provide one pulse per revolution. You can use 
this Input to find the final home position when you execute a Go Home (GB) 
command. 

The resolution of the encoder is determined by the particular encoder that 
you choose. If the encoder that you choose provides 1,000 pulses per 
revolution (a 1,000-lJne encoder), It will have 4,000 distinct locations per 
revolution after going through the quadrature detection CirCuit In the JSI. 
The 1,000 lines per revolu tlon Is known as the pre-quadrature resolution. 
This means that the phase A Input provides 1,000 pulses In one revolution. 
The phase B Input also provides 1,000 pulses per revolution. These pulses are 
offset from each other by 90 degrees, as shown In Figure 3-1. 

Phsse A 

Phase B 

Figure 3-1. Quadrature Signals From an Incremental Encoder 

The two phases go through a quadrature detection circuit. They provide four 
times the pre-quadrature resolution (l ,000 pulses per revolution) or 4,000 
counts per revolution. This is known as the post-quadrature resolution. The 
Z channel provides a single pulse every time the encoder passes Its zero 
point. Therefore, the Z channel provides one pulse per revolution. 

The maximum rate at which the phase A and phase B pulse can be detected 
determines the maximum speed that the motor can be achieve. This Is 
limited by the bandwidth of the encoder Interface circuit. The JSI has a 
bandwidth of 60 kHz pre-quadrature. With the Incremental encoder In this 
example, 1,000 pulses per revolution are received. If the encoder Is moving at 
a rate or 50 revolutions per second, the JSI will receive 1,000 X 50 pulses per 
revolution. This is less than the maximum bandwidth of the Interface. A 
speed of 50 revolutions per second Is more than adequate for most 
applicatiOns. If your application requires higher speeds, use a lower 
resolution encoder. The Inputs to the JSI Incremental encoder Interface are 
optically Isolated. The Interface also provides a 5V output to power the 
Incremental encoder. 

I 
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The JSI allows you to use encoders as position transducers (from 
Compumotor's llne of absolute parallel encoders). On the front panel of the 
JSI, thIS encoder Interface corresponds to the I5-pln D connector labeled 
POSmON FEEDBACK. The absolute encoder requires a separate decoder box 
for converting the encoder signals to the parallel data that IS transmitted 
using the 15 pin D-connector Interface. You can only use the ABSB. AR23 
Phase II. AL Phase II. AR-C, AL-C, and Photo-Trak encoders with the JSI 
controller. You wtl1 receive this encoder box when you purchase one of 
Compumotor's absolute encoders. The encoder Inputs are optically ISolated. 
With absolute encoders, the maximum speed achievable IS 4.000 rpm. 

The base resolution of the encoder Is the number of dIStinct locations that 
are available In one revolution of the encoder. For Incremental encoders, 
thIS base resolution Is 4 times the pre-quadrature resolution. Thus, with a 
l,ooo-line encoder you wUl have a resolution of 4,000 steps/revolution. With 
absolute parallel feedback encoders, the base resolution wUl vary depending 
on the encoder you choose. A typical resolution Is 16.384 steps/revolution. 
The base resolution indicates that If the servo loop receives a position 
command of one revolution, It will command the motor or servo valve to 
move one revolution. The servo loop wUl expect to receive the number of 
counts or steps that correspond to one revolution from the position 
transducer. In the case of the absolute parallel encoder descIibed above, the 
controller wUl command the motor to move 16,384 steps and will expect to 
receive 16,384 steps from the position transducer. 

To perform preset moves with the JSI controller, you must use an 
Incremental or absolute encoder (serves as a position feedback device that 
provides motor posItion Information to the JSI). When you Instruct the 
controller to make a move. the dIStance IS measured In encoder steps. The 
encoder's resolution defines the number of pulses that the encoder generates 
per 1 revolution of movement. 

Since there are many different encoders with different resolutions, you must 
specify for the JSI what type of encoder you have connected to the system. 
You can specify the vaIious encoders and encoder resolutions to the JSI with 
the Configure Feedback Device (CFB) command 

Command 
> OFF 
> CFB1,2000 

Descriotion 
Turn off JSI amp@er 
Tells JSI that the feedback device being used is an incremental encoder 
that has an post·quadrature resolution of 2,000 steps/rev (500 line). 

To ensure that your Incremental encoder IS operating properly. follow the 
steps described In the Making a Move with an Incremental Encoder and a DC 
Motor section of Chapter 2, Getting Started. 

Disabling the If you want to test the controller without connecting the CW and CCW Itmlt 
Lim Its switches, you wtl1 have to dISable the limit Inputs with the Limit Disable 

(LD3) command. If you attempt to perform a move without dISabling the 
Inputs or using the LD3 command, the Fault LED will illuminate and flash 
error code 41 or 42. These error codes indicate that the motor has reached 
the hardware limit. 

The software limits are disabled when you first apply power to the system. 
Therefore. you can make the motor move upon power up If you dISable the 
hardware limits (LD3). If you do not have any hardware limit switches 
connected, or If you want to prOvide more system secuIity, you can enable the 
software limits (refer to the Software Limits (SL) command) and define the 
limits. The software l!mIts are factory set to pOSition O. Therefore. you must 
define a range of the l!mIt with the SL command to make the motor move. 
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Electrical 
System 
Connections 

Wiring 
Guidelines 

Drive and 
Motor Wiring 

Analog Input 

Command 
Output 

This section contains directions and procedures to complete all of the JSJ's 
elecbical connections. Refer to the basic system wiring dtagram (Figure 2-1) 
In Chapter 2. Getting Started. for specific I/O locations. 

Proper grounding of electrical equipment Is essential to ensure the safety of 
personnel. You can reduce the effects of electrical noise due to 
electromagnetic Interference (EMI) by grounding. All Compumotor 
equipment should be properly grounded. A good source of Information on 
grounding reqUirements Is the National Electrical Code published by the 
National Fire Protection Association of Boston. Massachusetts. 

In general. all components and enclosures must be connected to earth ground 
through a grounding electrode conductor to provide a low Impedance path for 
ground fault or noise-induced currents. All earth ground connections must 
be continuous and permanent. Compumotor recommends a single-pOint 
grounding setup. Prepare components and mounting surfaces prior to 
InStallation so that good electrical contact Is made between mounting 
surfaces of equipment and enclosure. Remove the paint from equipment 
surfaces where the ground contact wt11 be bolted to a panel and use star 
washers to ensure solid bare metal contact. 

For temporary Installation. or when you cannot Implement the grounding 
method deSCribed above. you must connect the GROUND terminal on the AC 
power connector to the earth ground. 

Refer to the manuals provided with the drive and motor you are using with 
the JSI servo controller to properly wire the motor to the drive. Ensure that 
you have performed this wiring step successfully. 

FIgure 3-2 represents an analog input. This corlfiguration is rwt generally 
used. This Input controls the command output voltage/current. With the 
Configure Velocity Scale (CVS) command. You can vary the command output 
(CMD+. CMD-) based on an analog Input. It Is useful when you need to track 
or follow another device. (This feature Is only applicable If you Intend to 
control motion with respect to Input voltage.) Refer to Figure 3-2 for typical 
wiring of the analog Inputs. 

Command outputs (CMD+ and CMD-) control the velocity of the drive by 
outputting either a voltage (±1OV) or current (±200mA or ±60mAl. You can 
drive a DC servo drive or a hydraulic cylinder by applying this out to the 
drive Input. You may configure the JSI as either a voltage output (with the 
Configure Output as Voltage Source (COV) commandl device or a current 
output (with the Configure Output as Current Source Low (COCL) or Configure 
Output as Current Source High (COCH) commandsl device. The controller Is 
factory set as a voltage output device. Typically. the DC drives are driven by 
± IOVDC. However. many hydrauliC cylinders require current input. See 
Figure 3-2 for typical wiring of the Command outputs. 
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DC Drive 
or 

I I 

Figure 3-2. Analog Input and Command Output Connections 

Limits The CW and CCW LIMITS seNe as emergency stops to prevent the motor from 
traveling beyond the operational travelllm1ts. Refer to Figure 3-3 for a 
wiring diagram for these Inputs. 

These Ilm1t Inputs are enabled. You must InStall or disable these Ilm1ts to 
allow the motor to move. You can apply up to 30VDC to control the CW and 
CCW Llm1t Inputs. You can also disable the hardware Ilm1t Inputs with the 
RS-232C command (LD3). 

Home Limit The home limit Input differs from the CW and CCW limit Inputs and the INl 
through INl3 Inputs. The active state of the home limit Input Is determined 
by the OSC command InStead of the INL conunand. This Input is useful If you 
want your machine to start Its operation from a repeatable position. You can 
use this Input In conjunction with the Go Home (GH) command or the Go 
Home Input set up using the Input (IN) command. When the JSI executes a GH 
command, It scans the Home Llm1t Input until the switch activates the Home 
Llm1t Input. The Homing function Is discussed in detail the Homing the 
Motor section of this chapter. Refer to Figure 3-3 for a wiring illustration of 
this Ilm1t switch. 
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Encoders 

Incremental 
Encoder 

1====3::3E~ Normally Closed Normally Closed 
Normally Open 

Figure 3-3. JSI Umlt Switches 

You can use parallel output absolute encoders or tncremental quadrature 
encoders as position feedback devices for the JSI controller. ThIS section 
provides information to help to wire your encoder to the JSI controller. 

Figure 3-4 represents the proper wirtng connections that you must make to 
operate the JSI and an incremental encoder. 
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Compumotor Incremental Encoder 

5 
6 

+---It 

1l==1; 
--14 
--i23 

+!--.... 20 
+!--.... 8 

25-Pin D Connector 

Figure 3-4. JSI/lncremental Encoder Connection 

Pin' 57 Size 83 & 106 Size Description 
I Brown Yellow Chan",,1 A 
2 BrowrvWhite White/Yellow Channel A Return 
3 Green Blue Channel B 
4 Green/White White/Yellow Channel B Return 
5 Orange Orange Channel Z 
6 OranaeIWhite White/Oranae Channel Z Return 
7 --- ---._--- Not connected 
e Shield Shield Ground Case 
9 - 13 --- .------- Not connected 
14 Black Black Common 
15- 22 ---- ---.----- Not connected 
23 Red Red SVDC 
24 - 25 ---- Not connected 

Table 3-1. Incremental Encoder Pin Connections 
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Absolu1e 
Encoder 

Phase + 

Phase -

1.S Kn 

10Kn 

100Kn 

10Kn LM339 

ModeJ SOD (Internal) 

FIgure 3-5. Typical JSI Encoder Input Circuit 

If you use a Single-ended encoder, do not connect the JSI's A-, B-, or Z- Inputs. 
You must connect the encoder's ground connection to the JSl's Incremental 
encoder GND. 

The absolute encoder behaves In the same manner as an Incremental 
encoder as far as servo feedback. The dilTerence Is that absolute encoders 
will give the same unique position for each mechanical location In Its 
absolute range. Refer to the absolute encoder's user gUide to set the resolution 
for the encoder. Use this same resolution for the feedback resolution In the 
CFB command. 

Figure 3-6 depIcts the overall system configuration with an absolute encoder. 

DrIve 

-,..+--+-0+ 

t 

Motor 

Decoder 
Box 

Absolute 
Encoder 

For a detailed cable diagram, refer to Figure 3-7, 3-8 or 3-9, 
depending on which decoder box you are using. 

F1gure 3-6. Typical JSI/ Absolute Encoder Connection & JSI/Drtve Connection 
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The JSI supports the ABS8 or -4 style decoder box and the -1 style decoder box 
with Compumotor's AR23 absolute encoders. It also supports the AR-C, AL-C 
and Photo-Trak absolute encoders. Use the CFB command to select one of 
these absolute devices for your feedback 

Command 
> C!'Bl 
> CI'B2 
> CrBJ 
> CFB4 

D@§crjptjoo 
Selects an incremental encoder 
Seleels -4 style decoder box with the AR23 absolute encoder (Fig. 3-7) 
Seleels AR-C, AL-C, or Photo-Trak absolute encoders (Fig. 3-8) 
Seleels -1 style decoder box with the AR23 absolute encoder (Fig. 3-9) 

To Install the Interconnect cables from an absolute encoder's decoder box to 
the JSI controller, complete the follOWing steps: 

L Remove power from the motor/drIVe, JSI controDer, and absolute 
encoder/decoder. 

2 Fabricate and Install a multi-conductor (at least 12) shielded cable from the I 
absolute encoder/decoder to the absolute encoder Input of the JSI controDer 
(refer to FIgure 3-7, 3-8, or 3-9, dependtng on which decoder box you are using). 

3. Verify that the encoder cable ts plugged Into the decoder and that the JSlls 
connected to the motor/drIVe. 

-4 Decoder Box JSI Controller 
8-BIT Parallel inl8!1ace Poaition leedb,id( 

2O-pin Phoenix Connector 15-pin D Connector 

Pin Name - Pinf -----. 
<>"0 '> 8 (GND) 

+SVOC 7 (+SVDC) 

NJSEL ~ '4 (SEL0) 

Al SEL 6 (SELl) 

I STROBE 13 (SEl2) I 

00 12 00) " m"IJ 
mO 

0' 4 (01) C!Il 
0' 11 (02) 1Il:::l 
03 --- :1 (03) ~~ 
04 10 (04) ;>0; 

05 

"" 
2 (OS) 

De 9 (06) 

07 -- , (D1) 

SHIELD 15 (Shield) J 

Figure 3-7. JSI-to-Decoder Box Cable (for use with -4 Decoder Box and AR23) 
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Power 

AR-C, AL-C or JSI Controller 
Photo-Trak PoIkion feedbedl. 

Decoder Box ' 5-pIn 0 Conr'l8aol' 

P. Name PM-
~ 

D7 1 (07) 

De 9 (06) 

DS 2 (05) 

D4 10 (04) 

D3 <' 
3 (03) 

D2 11 (02) 

" D1 " (01) m" 
DO 12 (00) 

mO 

" 
51!!! 
,..::j 

NJ 14 (SEL0) 0 0 

'" 13 (SE~ 
;o:Z 

DV 5 (0.'1*) 

DE 

i I GND 8 (OND) I 
15 (Shield) I 

'- ~ 

Figure 3-8. JSI-to-Decoder Box Cable (for use with AR-C. AL-C. or Photo-Tl'ak) 

-1 Decoder Box JSI Controller 
Position feedbadl 

, 50pin 0 ConneciOf 

Pin Name PM -.-
D7 , (07) 

De 9 (06) 

DS <' 
.,- 2 (05) 

D4 10 (04) 

D3 3 (03) 

D2 11 (02) 

"" D1 .. (01) 

DO 12 (00) 
III 0 
CUl 

" 6 (SELl) 111-
,..::j 

NJ 14 (SELa) 0 0 

'" 13 (SEL2) 
;o:Z 

DV <' 
5 (0.'1*1) 

DE 

--- i I OPTO- 8 (GND) I 
'5 (Shield) I , ~ 

FIgure 3-9. JSI-to-Decoder Box Cable (for use with -I Decoder Box and AR23) 

The power tnput requirement Is 90 - 240VAC or 127 - 340VDC at 1.2A root 
mean square Irms). If you are ustng a DC power tnput. place the positive 
input on the LINE connection and the negative input on the NEllf 
connection. Refer to Chapter 2, Getttng Started. for specific information on 
wlrtng AC and DC power to the JSI controller. 
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The fault outputs are relay outputs. There are two types of outputs aVailable: 
nonnally open and nonnally closed. 

• Normally-Closed Outputs will open when a fault condition occurs 
• Nonnally-Open Outputs will close when a fault condition occurs 

Fault outputs will be activated when any of the follOWing fault conditions 
occur: 

16 - AmpUfier Off 
30 - Following Error Exceeded 
33 - Drtve Enable Not Activated 
SO - Checkswn Error 
60 - Conunanded the Drtve to Shutdown (OFF Conunand) 
66 - User Fault 

These Fault outputs are located on the front panel of the JSI controller. Refer 
to Figure 2-1 for the exact location of these outputs. These relay fault outputs 
can handle up to 120VAC and 2A of current. 

Programmable The JSI controller pulls the voltage level of Inputs IN 1 - IN IS to 5VDC. If 
InpulS you are using a PLC. you can apply up to 30VDC to these inputs or connect 

them to the I/O GND to activate them. If you are using a relay to activate the 
Inputs and outputs. use solid state relays to prevent electrtcal nOise from 
Impalrtng the perfonnance of your application. You can program the 
programmable Inputs to perform various functions (I.e .. stop Input. 
sequence-select Input. etc.). You must use the Input (IN) command to change 
the function of a programmable Input. You can also change the active level 
of the inputs with the Configure Input Level (INL) command. The default 
setting for these Inputs is INU!I (Input Active Low). Refer to Figure 3-10. 

Programmable The JSI controller's programmable outputs. OUT 1 - OUT 8 are open collector 
Output. outputs. You can run these outputs with 5 - 30VDC and sink up to 300 rnA 

Into them. You can Interface these outputs with the PLC directly. If the PLC 
can dtrectly Interface with open-collector output. If not. you will have to use 
a pull-up reststor and an external power supply to use this outputs (refer to 
Figure 3-10). These outputs can be configured for different functions (I.e .. 
moving/not moving) with the Configure Output (OUT) command. You can 
also configure the active level of the outputs with the Configure Output Level 
(OUTL) command. The default setting for these outputs Is 01JTL(1l (Output 
Active Low), 
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.,!i+------"----... Programmable Inputs 

GND 5· 30VDC Power Supply 

The symbol ~ represents a 100Q (minimum) resistor. 

Figure 3·10. Programmable I/O Wiling Diagram 
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Proper mounting and panel layout are essenttai for trouble-free operation of 
the JSI. You should allow sufficient space for unrestricted air flow over the 
JSI to allow for efficient convection cooling of the unit. 

If you mount the JSI In an enclosure. observe the follOWing gUidelines: 

• Make sure there Is at least 4 Inches of ynrestrlcted air-flow space around the JS[ 
to allow for efficient convection cooling (refer to FIgure 3-11). Fan coollng may be 
necessary If adequate air flow Is not provided. 

• Do not mount large. heat-producing equipment (such as a drtve) directly beneath 
the JSI. The maximum allowable ambient temperature directly below the JS[ Is 
40·C. 

Enclosure 

111111111 
Mounting Clips 

4" ++ Drive / ~~ 
1111111 """ "" .JV"U1. 
4" 

.1 
,I 
, I 

4" ~ 
I. I I i++ JSI II 

Minimum-Width Minimum-Depth 

14" 
Mount Mount 

F1gure 3-11. Panel Layout Guidelines and Mounting OptJons 

Minimum 
Width or 
Depth 

Encoder 
Mounting 

You can mount the JS[ for mlnlmum depth or width. depending on how you 
attach the mounting clips to the unit (see Figure 3-11 above). 

The JSI IS shipped with the two clips attached to the back of the Indexer. 
opposite the power connectors. This allows the maximum amount of panel 
space POSSible. 

For minimum depth. attach the two clips to the side of the Indexer. Th[s 
allows you to mount the drive In the shallowest possible enclosure. 

Refer to the operations manual that accompanied the encoder you are using. 
Follow the instructions prOvided to Install the encoder to you JSI system. A 
discussion on encoder compatlbillty and perlormance IS provided In Chapter 
4. Appltcation Design. 
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Verifying Proper 
Installation 

RS-232C 
Communication 

Making a Moll. 
with an 
Incremental 
Encoder and B 
DC Motor 

Host 

Refer to Chapter 2. Getting Started (Testing Output Levels and JSI IEDs 
sections) for detailed tnstructlons on vertfylng proper Installation of your 
system. You should have completed these steps during the basic system 
configuration. but Compurnotor recommends that you repeat these tests now 
to ensure that your system functions properly tn Its permanent 
environment. 

Refer to Chapter 2. Getting Started (VeriJillng RS·232C Communications 
section) for detailed tnstructions on vertfylng proper Installation of your 
system. You should have completed these steps during the basic system 
configuration. but Compurnotor recommends that you repeat these tests now 
to ensure that your system functions properly. 

Before you attempt to use the JSI controller to make a move with a DC motor. 
you must successfully complete the voltage or current tests. As stated at the 
outset of the user guide. these exerctses and tests assume that you are ustng a 
DC motor. In this exercise. we are also assumtng that you are runntng a DC 
servo drtve that requires a ±lOV control tnput. If you are running a drive 
that requires current tnput. you must use the Configure Current Output-Low 
(COCL) or Configure Current Output-High (COCH) commands to reconfigure 
the JSI controller as a current output controller. Figure 3-12 represents the 
components that you should have wired and mounted. 

Encoder 

TaChomr i r--

CMD+ & CMD- ± 10V 
Outputs 

Computer .. .. Amplifier .. Motor ==:J or Controller 
(JSI) 

PlC ,... r I I -

Figure 3-12. JSI System Configuration 

Step 1 

Step 2 

Step 3 

Step 4 

After you have reconfigured the JSI. perform the followtng steps. For this 
eurcise. do not attach the load to the motor. 

Remove power from the JSI controller and the drive. (Make sure that the 
load Is not attached to the motor.) 

Verify that the tncremental encoder Is tnstalled properly as discussed tn the 
begtnntng of this chapter. (Refer to Figure 3·4 for a detailed diagram of the 
JSI/Encoder wtrlng connection.) 

Apply power to the JSI controller only. Do not apply power to the drive. 

1)rpe the followtng command to display the encoder position. 
Command 
> IDPAl 

Descrjptipo 
Display the actual position of the encoder 

The response should read *1IJ'IJrIJIIJIIJIIJI3I3I3I3. This Indicates that the encoder Is 
at absolute zero pOSition. 
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Step 10 

Step 11 

Step 12 

Step 13 

Step 14 

Step 15 

Step 16 

Step 17 

Step 18 
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Grab the motor shaft and manually tum the shaft approxlmately 1/2 
revolution tn the CW direction. (If you have an encoder with a resolution 
greater than 4,000 steps/revolution, do not tum the motor more than 1 
revolution because the JSl controller wlll fault out due to the following 
error.) If the encoder Is wired properly, the actual encoder position report 
back wlll tncrease. 

See If the JSl controller read the encoder counts properly by entertng the 
lDPAl command again. 
If the encoder counts did tncrease (a positive number), go to Step 11. If the 
encoder counts decreased, go to Step 8. 

Remove power from the JSI controller. 

Switch encoder wires A+ with B+. Switch encoder wires A- with B-, If they 
are wired to the JSI. 

Return to Step 3 and repeat these steps again. You should be able to complete 
them successfully now. 

Remove power from the JSI controller. 

Connect CMD+ and CMD- outputs of the JSI controller to the DC Drive 
(CMD+ and CMD- wlll output ±lOV control signal to the drtve). 

After you veIify proper wiring between the drive and the JSI controller, 
power the JSI controller and the drive. (The motor should not move) If the 
motor moves and the JSI controller's fault LED Is illumtnated and error code 
20 flashes, go to Step 14. 

Type the following command to attempt a preset move. 

Command 
> OFF 
> CFB1, U'"'' 

> ON 
> MN 

> AS 
> V2 

> 04""" 
> LD3 
> G 

oescrjption 
Disables the drive using the shutdown output 
Configures the encoder teed back as an incremental encoder wrth post 
quadrature resolution of 4000 steps/revolution. 
Enables the drive 
Sets the system to normal mode 
Sets acceleration to 5 rps2 
Sets velocity to 2 rps 
Sets distance to 4,000 steps 
Disables the CW and CCW limrts 
Executes the 4,OOO-step move 

Assuming the encoder resolution Is 4,000 steps/revolution, the motor should 
move 1 revolution tn the CW direction and stop. If the motor moved the 
proper distance tn the CW direction, go to Step 18. If the motor moves tn the 
wrong direction, or If the motor moves conttnuously, go to Step 15. 

Remove power from the JSI controller and the drive. 

Switch the CMD+ and CMD- wires. 

Return to Step 13 and repeat these steps again. You should be able to 
complete them successfully now. 

Make the motor move In the opposite direction by Issutng the following 
commands: 

Command 

> B 
> G 

Descrjof jon 
Changes the direction of the move 
Executes 4,OOO-step move in CCW direction 
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Using the JSI 
with an 
Absolute 
Encoder 

Testing an 
Absolute 
Encoder/ 
Decoder 

Stop 1 

Stop 2 

Step 3 

Stop 4 

Stop 5 

Stop 6 

Before you attempt to use the JSI controller to make a move with a DC motor. 
you must successfullY complete the voltage and current tests. As stated at the 
outset of the user guide. these exercises and tests assume that you are uslng a 
DC motor. In this exercISe. we are also assurnJng that you are rurmlng a DC 
servo drtve that requires a ±lOV control Input. If you are running a drtve 
that requires current Input. you must use the Configure Current Output-Low 
(COCL land Configure Current Output-High (COCH) conunands to reconfigure 
the JSI controller as a current output controller. Figure 3-11 represents the 
components that you should have wired and mounted. 

This section explains how to test your absolute encoder/decoder and how to 
make a move with an absolute encoder and a DC motor. The follOWing 
assumptions apply to thIS test and example: 

• The JSI conlroDer is functional (works properly). 
• The drive is functional. 
• The absolute encoder/decoder is a Compumotor product (ABSB (-4). -1, AR-C. 

AL-C. or Photo-Trak). 

• The encoder is properly attached to the motor. 
• The load la not coupled to the motor. The motor 1. aecure. 

• The JSI controDer. drive. and absolute encoder/decoder have not previously been 
connected. 

Use the following procedure to test the absolute encoder with the JSI. 

Remove power from the drtve. 

Apply power to the JSJ controller. 

Apply power to the absolute encoder/decoder. 

Measure the DC voltage at pins 1 and 2 of the phoenix connector of the 
decoder box. The voltmeter should provide a reading of approximately 5V. 

Issue a lCFB2 conunand to the JSI controller to display the feedback for an 
absolute encoder that has a resolution of 16.384 steps per revolution. 

Send the lCFB conunand to the JSI controller to dISplay the feedback 
configuration. You should be using an absolute encoder with a base 
resolution of 16,384 steps/Inch. Issue the IDPA conunand to the JSl 
controller to continually display the absolute encoder's position. If your RS-
232C Interface IS unable to provide the continuous dISplay feature, use the 
IDPAI conunand to Instruct the system to report the encoder position one 
t!rOe only. Then, tum the rotor shaft manually to verify that the absolute 
encoder/decoder IS operating properly. 
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This section explains how to make a move with the JSI controller. an 
absolute encoder. and a drive as a system. You should have verified that the 
absolute encoder Is working properly with the JSI tn the Testing an Absolute 
Encoder/Decoder section of this chapter. 

The absolute encoder has a finite position coordinate system. The encoder 
begms with a count of zero and counts up to a finite number that Is the end of 
the absolute coordtnate system. It then rolls over and starts at zero agatn. 
Compumotor recommends that the JSI and the absolute encoder are not used 
tn the Continuous mode (eventually the end or the roll-over potnt of the 
coordinate system wiII be reached.) 

The following steps tnstruct the motor to rotate 4.000 steps tn one direction 
and then rotate 4.000 steps tn the opposite direction. This back-and-forth 
motion will constitute one loop. The loop will be performed IO times. To 
complete this move. perform the follOWing steps. 

Ensure that the drive. encoder. and JSI are properly wired. 

Apply power to the JSI and encoder only. 

Issue the IDPA command and ensure that the position Is more than 8.000 
steps from the potnt or the end of the absolute coordinate system. As a safety 
precaution tn the absolute coordtnate system. you should set software end­
of-travel limits to prevent the motor from crossing the roll-over potnt. 

Issue the followtng commands: 

Command pescription 
> SL4000,900000 
> SLD0 

Sets the lower and upper end of travel limits 
Enables travel limns 

Issue the ON command to the JSI controller. The motor / drive should now 
hold Its position. If the motor runs away (does not hold Its position) reverse 
the CMD+ and CMD- connections on the JSI controller and try this step 
again. 

To perform an tncremental move. Issue the folJowing commands: 

Command 

> PS 
> MN 
> MPI 
> LD3 

> A10 
> Vl 
> D4000 
> Llt! 
> G 
> T2 
> a 
> N 

> C 

Description 
Pauses the system until you issue a Continue (C) command 
Sets the system to Normal mode 
Sets the unit to Incremental mode 
Disables the CCW and CW limits 
Sets the acceleration to 10 rps2 
Sets velocny to 1 rps 
Sets distance to 4,000 steps 
Loops commands 10 times 
Executes the move (Go) 
The system waits two seconds after the move 
Changes the direction of the motor 
Ends the loop 
Continues execution 
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Limit Switch.. To test the CW and CCW Llrnlt switches with the JSI controller. complete the 
following test procedures. 

Step' 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8 

Step 9 

• Ensure that the CW and CCW limit switches are wired properly. 
• Make sure that the load Is not attached to the motor. 
• Make sure that you can manually open and close the limit switches. 

Tum off (open) the CW and CCW Llmlt switches. 

Type lIS. Assuming that you have not turned on any other Inputs. you 
should receive the following response * 1111l1ll_IIlIllIZHZl_IIlIllIllIll_1Il0IZHZl. ThiS 
means that both CW and CCW Iirn1ts are ofT (closed). 

Tum on (close) the CWand CCW Limit switcl1es. 

To test the CW Ilmlt. enter the follOWing commands: 

Command 
> Loe 
> INL!3 
> Me 

> Al 
> VI 
> B+ 
> G 

Description 
Enables the CW and CCW Limits 
Normally closed limit inputs 
Sets controller to Continuous mode 
Sets acceleration to 1 rps2 
Sets velocity to 1 rps 
Changes the direction of the motor (CW) 
Executes the move (Go) 

The motor should move in the CW direction. 

Tum ofT (open) the CW Limit switch. The motor should stop mOVIng and 
error code 41 should be flaShing In the two-digit LED. This veril1es that the 
CW LImit switch Is working properly. 

Tum on (close) the CW Llmlt switch. Error code 41 should no longer be 
displayed In the two-digit LED. 

To test the CCW Ilmlt. enter the follOwing commands: 

Command 

> B-
> G 

Descriptjon 
Changes the motor's direction (CCW) 
Executes the move (Go) 

The motor should move In the CCW direction. 

Tum on (close) the CCW Limit switch. The motor should stop moving and 
error code 41 will be diSplayed In the two-digit LED. Thts veril1es that the 
CCW Limit switch is working properly. 

Tum on (close) the CCW Limit swltch.The motor should begin to move in the 
CCW direction. Error code 41 should no longer be diSplayed In the two-digit 
LED. 

If you are not able to stop the Iirn1t switches. reverse your current wiring of 
the CW and CCW LIrnlt Inputs. Try to perform this test again. If you are still 
unsuccessful, refer to Chapter 7. Maintenance and Troubleshooting. 
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You can initiate the Go Home function from either the RS-232C interface or 
the Go Home input configured using the Configure Input [IN) command. You 
must also define the Go Home Velocity (GHV). Go Home Acceleration [GHA). 
and Final Go Home Velocity [GHF) to properly initiate the Go Home function. 
You can define the initial direction of the homing function with the Go Home 
Velocity [GHV ) command. You can initiate the homing function by entertng 
the Go Home [GH ) command or enabling the Go Home input. 

When you command the motor to go home. it begIns to move in the direction 
and at the velocity you specified. It performs this move at the last defined 
acceleration rate (Go Home Acceleration). and looks for the home llmlt input 
to go active. If the motor encounters an end-of-traveillmlt while It searches 
for home. It will reverse direction and look for the HOME LIMIT input to go 
active in the opposite direction. If the motor encounters the other llmlt 
before it detects the home signal. the Go Home move will be aborted and the 
motor will stop. 

To test the functionaUty of the HOME LIMIT switch. complete the following 
steps. 

Manually open the HOME LIMIT switch and type lIS. Assumtng your end-of­
llmlts are closed [om. the system should respond with 
*1100_0000_0000_0000. 

Close the HOME LIMIT switch and type lIS. The system should respond with 
*1110 0000 0000 0000. This vertftes that the home limit switch Is 
funCtioning properly. 

Open the HOME LIMIT switch. 

To test the JSI's homing function. enter the follOWing strtng of commands. 
Command 
> IN1S 

> lGHA5 
> GRF. 2 
> GRV+l 
> GB 

Descriptioo 
Sets up INl (Input 1) as a remote Go Home input 
Set go home acceleration to 5 rps2 
Sets final go home velocny to 0.2 rps 
Sets the go home velocny to 1 rps in the CW direction 
Executes the Go Home function 

Ensure that the home llmlt input switch is open [on). 

Close INl [Input 1) and then open It. [TIle motor will start to search for the 
HOME LIMIT switch again.) 

Momentarily ground [turn om the HOME LIMIT input. The motor 
decelerates to a stop. 

The following events will occur as a result of these commands: 
L The motor moves in the CW direction at constant velocity (I rps). You must 

momentarily ground the HOME LIMIT Input to power the opto Isolator. 

2. The motor decelerates to a stop. 

When you open the HOME LIMIT input after issuing a GH command. the 
system recognizes the location where the input became active as home. The 
drtve decelerates the motor at the last rate spectfted. If during this 
deceleration period the home llmlt becomes Inactive. the drive will move the 
motor back at a rate specified by the Go Home Final (GHY) command unlil 
the llmlt is agatn active. To reset the absolute counter to zero at the end of a 
go home move. enter the Position Zero [PZ) command. 

The successful completion of this test verifies that the homing function Is 
working properly with the JSI controller. 
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Inputs & 
Outputs 

Programmable 
Inputs 

Verifying 
Proper Input 
Wiring 

Step 1 

This section presents Infonnatlon about the JSI's Inputs and outputs. The 
following Inputs and outputs will be addressed: 

• Programmable Inputs 
• Programmable Outputs and/or Faults 

The Input and output modes of the JSI controller offer flexibility and many 
function options for the Input and output pins. All of the 1M modes that are 
available In previous Compumotor products are achievable with the JSI 
(plus much more). You can program each Input pin or deSignate them to 
correspond to a particular function. There are 19 functions that you can 
designate. To designate each Input pin to a particular function. use the Set 
Input FunctIons (IN) command. The Input pins are numbered IN 1 - IN 13 on 
the front panel. The three remaining Inputs are dedicated to CWo CCW. and 
HOME LIMlT Inputs. Each function has been aSSigned a letter: 

A: TrIgger 
B: Sequence 
C: Kill 
D: Stop 
E: Amplifier Shutdown 
F: Pause/Continue 
G: Go 
H: Direction 
J: Jog+(CW) 
K: Jog- (CCW) 
L: Jog Speed Select 
M: Tennlnate Loop 
N: Data 
P: Memory Lock 
R: Reset 
S: GoHome 
T: Position Zero 
U: User Fault 
V: Data Valid 

To program a particular Input line to perfonn one of the deSignated 
functions. enter the IN command. followed by the pin number (1-13). 
followed by the letter of the particular function that you are deSignating the 
pin to perfonn. You may define the active Input level with the Set Input 
Active Level (INL) command. The factory setting is INL0 (Active low). 

The following steps show how you can configure Input 1 (INl) as a Remote Go 
Input and Inputs 2 and 3 (IN2 and IN3) as trigger Inputs. 

Command 

> MN 
> INL 
> LD3 
> IN1G 
> IN2A 
> IN3A 

> A2 
> V.S 
> Dfi2li2li21 
> TRl 

> G 

Description 
Sets to mode normal 
Sets input level to be active low (off) 
Disables CW and CCW Limits 
Sets up first input (IN1) as Go input. 
Sets up second input (IN2) as trigger input bit 1 
Sets up third input (IN3) as trigger input bit 2 
Sets acceleration to 2 rps2 
Sets velocity to 0.5 rps 
Sets distance to 4.000 steps 
Waits for Trigger bit 1 to go off and Trigger bit 2 to go on. (These 
commands defines the first three inputs and defines the velocity and 
acceleration) 
Executes the move (Go) 
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Cgmrnaod 

> lIRl 
> lUl2 
> lIN3 

Response 
.~l_G_GO_INPOT_(STATOS_ON) 

.~2 A TRIGGER_IHPOT_(STATOS_OH) 

.~3_A_TRIGGER_INPUT_(STATUS_ON) 

These commands verilY that inputs (IN1 through IN3) have been configured 
properly. If not. go back and try step 1 again. 

Tum on trlgger bit 1 (IN2) and tum ofT trigger bit 2 (IN3). This will satisfy the 
walt for trlgger condition and proceed with command execution. 

Tum on the Go input (IN1). The motor will make a preset move of 4,000 steps 
again. 

This verifies that the inputs can be configured as programmable inputs and 
start inputs. Other IN features are discussed in Chapter 4, Application 
DeSign. 

You can program the JSI controUer's outputs in the same way that you 
program the product's inputs. There are 17 possible functions for which the 
outputs can be defined with the OUT command. Refer to the OUT command 
In Chapter 5, Software Reference for a detailed explanation of command. 
The pOSSible output configurations are listed below. 

A: Programmable Output 
B: Moving/Not Moving 
C: Sequence in Progress 
D: At Ltmlts 
E: At Position Zero 
F: Fault 
G: DeadBand 
H: AmpOlI 
J: Strobe 
K: Command Error 
L: Position Error Fault 
M: Check Sum Error 
N: CW Software Limit Reached 
P: CCW Software LImIt Reached 
R: CW Hardware LImIt Reached 
S: CCW Hardware Limit Reached 
T: Output Based on Position 

The outpuls are labeled on the front panel of the JSI as OUT 1-0UT 8. They 
are assigned in the same manner as the input pins. You can set the active 
level of the output with the Set Active Output Level (OUTL) command. The 
factory setting Is OUTL0 (current flows when turned on). All of the outputs 
(our 1 - OUT 8) are set up as programmable outputs as the factory default 
setting. The outputs are open collector outputs, so you must connect the 
outputs using a pull up resistor and a power supply (5 - 3OVDC). 

The following steps show how you can set up (OUT 1) as a moving/not moving 
output and OUT 2 as a programmable output. 

Make sure the outputs are wtred up properly with pull up resistors and a 
power supply. 
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Step 2 Command 
> oonB 
> OOT2A 
> 1.1 
> vs 
> D- CQlIHI 
> G 
> T3 
> 01 
> T3 
> Ofl 

Descriptioo 
Sets up OUT1 as a movinglNot moving output. 
Sets up OUT2 as a programmable output. 
Sets acceleration to t rps2 
Sets velocity to 5 rps 
Sets distance to 4000 steps 
Executes the move 
Wa~s three seconds 
Turns on output 2 (OUT2) 
Wa~s three seconds 
Turns off output 2 (OUT2) 

While the motor Is making the first move. OUTI should stay on. When the 
first move Is Ilnished. OUTI should go off. After 3 seconds. OUT2 should 
come on and stay on for four seconds before turning off. 

This verifies that you can configure the controller's outputs to work as a 
programmable output and MOving/Not MOving outputs. In Chapter 4. 
Applicatton Design. we will explain the use of other functions that you can 
program with the Configure Output (OUT) command. 
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Chapter 4. Application Design 

The infonnatlon in thIS chapter wlll enable you to: 

• Recognize and understand Important considerations that must be addressed 
before you Implement your application 

• Understand the capabilities of the system 
• Customize the system to meet your requirements 
• Use examples to help you develop your application 

This section diSCusses basic motion control concepts that you should be 
famUiar with as you develop your application. 

In any motion control application. the most tmportant requirement Is 
precISe position. whether it be with respect to time or velocity. A motion 
proffie represents the velocity of the motor during a pertod of ttme In which 
the motor changes position. The type of motion proffie that you need 
depends upon the motion control requirement that you specIfY. The basic 
types of motion proffies are deSCribed below. The JSI can perform all of the 
profiles discussed in this chapter. 

For constant acceleration control systems. velocity. acceleration. and 
dIStance parameters are defined before the system can execute a preset move. 
The value of these parameters determines the type of motion profile as either 
triangular or trapezoidal. 

A triangular profile results when the velocity and acceleration are set so that 
the motor does not attain the defined velocity before the motor travels half 
of the distance that you specify. This results from either a relatively low 
acceleration. a relatively high velocity. or both. The motion profile for this 
move IS shown In Figure 4-1. 

A trapezoidal profile (see Figure 4-1) results when the motor reaches the 
defined velocity before the motor moves half of the specified distance. A 
trapewidal profile may occur if you specIfY a low velocity with a high 
acceleration or a long distance. 

Vmax ____ _ 

V81oc~Y' _ _ _ _ _ _ _ Vavg .. 112 Vmax 

(rpel I 

Triangular 
la .. Accelerate 
te .. Ti".. (seconds) constant velocity 
td .. Decelerate 

Figure 4-1. TrIangular and Trapezoidal Profiles 

You can calculate the time it takes to complete a move by using the 
acceleration. velocity. and distance values that you define. However. you 
should not assume that this value IS the actual move time. There IS 
calculation delay and motor settling time that makes your move longer. You 
should also expect some time for the motor to settle into position. You can 
decrease the motor's settling time by tuning the JSI controller and the drive. 
Tuning IS diSCussed later in thIS chapter. 
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A preset move IS a move distance that you specIfY (In encoder steps). You can 
select preset moves by putting the JSl Into normal mode using the Mode 
Normal (MN) 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) 
command. You can select absolute moves using the Mode Position Absolute 
(MP AI command 

The Mode Continuous (Me) command accelerates the motor to the velocity 
that you last specified with the VelOCity (V) command. The motor continues 
to move at the specified velocity until you ISsue the Stop (S) command or 
specIfY a velOCity change. To change velocity while the motor Is moving, use 
the V command followed by the G command. The Continuous mode IS useful 
for applications that require constant movement of the load, when the 
motor must stop after a peJiod of ttme has elapsed (rather than after a fixed 
dIStance), or when the motor must be synchronlzed to external events such as 
togger input Signals. 

Command Descriptign 
> PS Waits to Continue (C) command to execute next command 
> IN1A Sets up IN 1 (Input t) as trigger bit 1 
> IN2A Sets up IN 2 (Input 2) as trigger bit 2 
> LD3 Disables the CW and CCW limits (thiS command Is not necassary 

If you have Installed the limits) 
> Me Sets unit to the Continuous mode 
> A2 Sets acceleration to 2 rps2 
> V.1 Sets velocity to 0.1 rps 
> G Executes the move (Go) 
> T1 Wans 1 second after the motor reaches constant velocny 
> V. 5 Sets velocity to 0.5 rps 
> G Changes velocity (Go) 
> TR1f21 Wans for trigger bn t to go on and bit 2 to go off 
> Vf2I Sets velocity to 0 rps 
> G Changes velocny to 0 rps 
> MN Changes mode to preset mode 
> c Instructs the unit to continue executing commands 

ThIS sequence sets the JSI to the Continuous mode. The motor reaches O. I 
rps, walts one second, changes velocity to 0.5 rps, walts for you to tum IN 1 
(Input I) on and tum IN 2 (Input 2) off, and then stops. Note that the 
commands v0 and G stop the motor (the S command Is not a buffered 
command and cannot be used In thIS situation, unless you wish to halt the 
operation In the middle of the program). 

When you are In the Incremental mode (MPI), a preset move moves the motor 
the specified dIStance from Its starting position. You can specIfY the 
direction of the move In two ways. You can specify the direction by using the 
optional sign (D+8,ooo or D-8,ooo), or you can define It separately with the 
Set Direction (8) command (H+ or H-). 

Command 

> LD3 

Descriptigo 
Disables the CW and CCW Limits (this command Is not 
necessary If you have Installed the limits) 

> MPI Sets unrt to Incremental Position Mode 
> A2 Sets acceleration to 2 rps2 
> V5 Sets velocity to 5 rps 
> D9f21f21f21 Sets distance to 8,000 steps (two revolutions) 
> G Executes the move (Go) 
> G Repeats the move (Go) 
> B Reverses direction of next move 
> G Executes the move (Go) 

The motor moves two revolutions and stops. It then moves another two 
revolutions In the same direction and stops. The motor changes direction 
and moves two revolutions. 
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A preset move In the absolute mode (MFA) moves the motor the dIStance that 
you specify (In encoder steps) from the absolute zero posItion. You can set the 
absolute position to zero with the Position Zero (PZ) command or by cycling 
the power to the controller. The absolute zero position Is initially the power­
up position. 

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 + 12,800, and you Instruct the 
motor to move to position +5,000, the motor will move In the negative 
direction a diStance of 7,800 steps to reach the absolute position of +5,000. 

The JSI powers up In Incremental mode. When you Issue the Mode Position 
Absolute (MFA) command, It sets the mode to absolute. When you tssue the 
Mode Position Incremental (MFI) command the unlt swttches to Incremental 
mode. The JSI retains the absolute position, even while the unlt IS In the 
Incremental mode. You can use the Position Report (PR) command to read 
the absolute position. 

In the following example, the motor makes Its moves with respect to the 
absolute zero position. The motor makes a final move to return to the 
absolute zero poSition. 

If you are using an absolute encoder, you must ensure that the encoder IS 
operating wtthln the valid range. If you move the encoder beyond the roll­
over point, the JSI will lose track of Its position. Refer to the manual that 
accompanled your absolute encoder for a more detailed dIScussion of roll­
over pOints. 

If you use absolute encoder feedback (CFB2) upon powering up the JSI 
controller. the JSI will read the actual posItion of the absolute encoder. You 
can use the IDPA command to detennlne the absolute encoder's position. In 
Absolute mode, all the moves you make will be with respect to thIS absolute 
position. If you use the Position Zero (PZ) command, the absolute position 
(DPA) does not change. The dIStance that you define for motor movement. 
however, will be measured from the point specified as zero. 

Command 

> MPA 

> A2 
> Vl11 
> PZ 
> 0111111111 
> G 
> 0211111111 
> G 
> Oil 
> G 
> MPI 

Description 
Sets unit to Absolute Position mode 
Sets acceleration to 2 rps2 
Sets velocity to 10 rps 
Sets the current position as zero position 
Sets distance to 10,000 steps 
Moves to absolute pos~ion 10,000 (Go) 
Sets distance to 20,000 steps 
Moves the motor to absolute pos~ion 20,000 (Go) 
Sets the move distance to absolute pos~ion 0 
Moves to absolute position zero 
Sets controller to Incremental Position mode 

The absolute posltlonlng function deSCribed In this section refers to the 
controller's ability to retain the pOSition of the motor while the JSI Is 
powered up. However, once power to the JSI IS lost, the motor position 
tnfonnatlon IS also lost. 
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ThIS section contains infonnation that you should consider and evaluate 
when designing and developing your system. 

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 detennlned 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. 

Consult the technical data section of The Compumotor Catalog for more 
infonnatlon on accuracy and repeatability. 

When you use the JSI controller with a DC motor or any other analog devices, 
you can expect to achieve the maximum velocity that IS specified In the DC 
drtve/motor user gUide. Certain factors may prevent the motor from 
achieving Its specified maximum velOCity. The dI1ve you are uSing IS the 
main factor that may prevent your motor from achieving Its maximum 
velOCity. You must tune your dI1ve with the load attached to the motor to get 
the best response from the dI1ve. After achieving the peak performance from 
the drtve, you can tune the JSI (PID tuning) to obtain the optimum 
performance from your entire system. 

When you tune your dI1ve and the JSI controller, conSider the type of load 
that you are moving. The load will affect the system's response and settling 
time. For detailed information on tuning, refer to Tuning the JSI at the end 
of this chapter. 

The JSI uses position feedback to position the load accurately. The drtve. or 
the servo valve you are controlling must control the velocity feedback. To 
close the poSition loop of the JSI controller, you can use either an 
Incremental encoder or a Compumotor absolute encoder. You can configure 
the JSI to accept different feedback devices with the Configure Feedback 
Device (CFB) command. 

• 
• 
• 
• 

CFBl: Indicates feedback device Is Incremental encoder 
CFB2: Indicates feedback device Is AR23 absolute encoder with -4 decoder box I 
CFB3: Indicates feedback device Is AR-e, AL-e, or Photo-Trak absolute encoder 
CFB4: Indicates feedback device Is AR23 absolute encoder with -I decoder box 

Once you define the feedback device and the resolution of the feedback device, 
the JSI controller will scan either the POSITION FEEDBACK Input for 
absolute encoder feedback (CFB2, CFB3, or CFB4) or the ENCODER Input for 
Incremental encoder feedback (CFBl). You must tum off the JSI with the 
OFF command before changing the encoder type or resolution. 
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In Incrementa! encoder mode (CFBl). the JSI can accept 1TL Square Wave 
quadrature pulses In either a diJIerentiai or Single-ended fashion. 
Compumotor's Incremental encoders are diJIerential quadrature encoders 
(refer to Figure 3-4 In Chapter 3 for a wiring diagram of this encoder). You 
can also define encoder resolution with the CFBl command. The default 
setting Is 4.000 steps per revolution. The maximum frequency of pulses that 
the JSI can read Is 60 KHz before quadrature. Therefore. after quadrature. 
the maximum frequency the JSI can read Is 240 KHz. 

In the absolute encoder mode (CFB2. CFB3. or CFB4), the JSI reads the 
parallel data that the absolute encoder provides. Because It takes longer to 
process parallel pOSitional information. the servo sample peI10d for the PID 
loop wtll be slowed to 1.024 microseconds from 512 microseconds. However. 
the I/O functions are still performed every 512 microseconds. Refer to 
Chapter 3. Installation. for connection diagrams for the absolute encoders. 

This example sets up the JSI to receive feedback from the Incremental 
encoder and make a closed loop move. 

Command 
> LD3 
> 01'1' 
> CFB1. UII/II/I 

> ON 

> AUI 
> V5 
> 041/1l/1l/I 
> G 

Command 
> LD3 
> OFF 
> CFB2.16384 

> ON 

> A11ZI 
> V5 
> D16384 
> G 

Description 
Disables CW and CCW limits 
Shutdown JSI Output 
Defines the feedback device as incremental encoder with resolution of 
4.000 steps/rev after quadrature 
Turn on JSI output 
Sets acceleration at to rps2 
Sets velocity at 5 rps 
Sets move distance to 1 revolution 
Executes the move (Go) 

DeScription 
Disables CW and CCW limits 
Disables COMMAND OUT 
Defines the feedback device as AR23 -4 absolute encoder wrth a 
resolution of t 6.384 steps/rev after quadrature 
Enables COMMAND OUT 
Sets acceleration at 10 rps2 
Sets velocrty at 5 rps 
Sets move distance to 1 revolution 
Executes the move (Go) 

You can use this function to establish a home reference position. You can 
Instruct the JSI to move the motor to a home pOSition with the Go Home (GH) 
command. This home pOSition Is typically established by mounting a load· 
activated switch to the home Itmlt Input so that the switch turns on when the 
load Is In the desired position. 

When you use an Incremental encoder. the Z Channel or Index Channel. If 
any. may be used In conjunction with the home limit switch to establish the 
home position. The home pOSition Is located where the edge selected with the 
OS command of the Home Limit Input occurs. (I.e .. the controller recognizes 
the home position as the position where the home limit signal makes a 
transition from on to off. or from off to on. depending on the selected edge 
and the Inltlal direction of the go home move.) Once It recogT1lzes the 
selected edge. the motor decelerates to a stop. After coming to a stop. the JSI 
positions the motor away from the selected edge of home ltmlt Signal In the 
opposite direction of the initial direction of the go home move. After coming 
to a stop a second time. the JSI creeps the motor towards the selected edge at 
Go Home Final VelOCity (GHF) until the home ltmlt Input becomes active 
again or the home ltmlt and the encoder Z Channel pulse are active. The 
homing function Is designed to accommodate encoder Index signals that are 
typlcaJly of short duration. The function works best with this kind of home 
Signal. 

I 
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You must ensure that theJlnal approach startsjrom the opposite side oJ the 
slgnaljrom the selected edge. Ifthejlnal approach dtrection is positive. the 
jlnal move must startjrom the negative side oj the selected edge. If there is 
sign!flcant backlash and .friction In the system. and the indexer is Instructed 
to go home In the clockwiSe dtrection. the motor may end up on the wrong 
side oj the signal and execute tts jmal approach In the wrong dtrection. 

This problem can also occur if the motor's go home speed Is high, and the 
Home limit signal Is delayed. (by a relay or Programmable Controller for 
example). In such a situation, you should Inltiate hOming operations from 
the opposite side of the selected edge of home. 

When you conclude the homing operation, the Indexer resets Its Internal 
pOSition counter. You can determine the true Indexer pOSition referenced to 
an encoder with the Report Absolute Encoder Position (DPA )command. 

You can use the home limit Input In conjunction with the encoder's Channel 
Z Input to select a final home position. To activate homing Z bit, you must 
activate the OSDI command. In this situation, a load-activated switch 
connected to the Home Limit Input locates the general home position area. 
and the Indexer channel signal from the encoder Is used for final Home 
pOSitiOning. The Channel Z and Home Enable Inputs must both be active to 
mark the home position. 

Under interface control. the Go Home (GH) command has the form 
GH<dlrectlon><veloclty>. This Indicates which direction to move. and at 
what velocity. For example, the command GH-2 sends the motor In the 
negative direction at 2 rps In search of the home Signal. The acceleration 
parameter for this move Is the home value for acceleration (GHA command). 
If an end-of-traveillmit Is activated before home Is found. the controller 
reverses direction and attempts to find the home position again. If the other 
limit Is activated before the controller finds home. the controller will stop 
trying to go Home. The controller can indicate whether or not the homing 
process was successful by responding to the Request Indexer Status (R) and Go 
Home Status (RG) commands. 

Command 
> LD3 
> OSBl 
> 0501 

> GBA1 
> GR.S 

Descriptjon 
Disables Positive and Negative limit inputs 
Back up to Home limit 
Enables Go Home to Z M 
Sets go home acceleration to 1 rps2 
Sets Go Home in the positive direction at 0.5 rps 

The motor starts to move toward the home position. Upon encountertng the 
home switch. the motor comes to a stop. The motor changes direction and 
searches for the home switch again. When It sees the switch. the motor looks 
for the Z bit (if OSBI and OSDI are enabled) to tum on afier the home limlt 
switch Is closed. In encoder mode. home l1mi1 switch and Z bit must be on at 
the same time for the mOlor to Go Home successfully. 
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You can use the Trigger Pause (TR) conunand to cause a sequence of buffered 
conunands to walt for one or more inputs to come to a preferred state. Inputs 
IN 1 - IN 13 are set at the factory (default setUng) to function as 
programmable tnputs. 

You may also configure programmable inputs to perform other functions. 
Refer to the Configure Input Mode (IN) command for a descrtptlon of the 
other funCtIons that are avallable. 

Command 
> XB1C 
> IB2G 
> 111310 
> 111410 
> MIl 
> 102 
> VS 
> D2SI1l1H1 
> TRI1l1 
> G 

Description 
Sets up IN 1 as Kill (K) input 
Sets up IN 2 as Go (G) input. 
Sets up IN 3 as trigger input 1 
Sets up IN 4 as trigger input 2 
Sets the unrt to Preset mode 
Sets acceleration to 2 rps2 
Sets velocity to 5 rps 
Sets distance to 25,000 steps 
Warts for trigger input 1 (IN 3 )to be off and trigger input 1 (IN 4) to be off 
Executes 25,000-step move (Go) 

Thts example program configures IN 1 as a KllI input and IN 2 as a Start 
input. IN 3 and IN 4 are set up as programmable trtgger inputs. If you 
activate the Start input (IN 2), the motor w!lI move 25,000 steps. The rest of 
the program walts for the trtgger inputs to match before executing the move. 
At any tinle durtng the operation of the JSI, tf you activate IN 1, the 
controller inlmedtateiy stops the operation and clears the command buffer. 

You can use the TIme (T) command to halt the operation of the indexer 
function for a preset tinle. If you are in the Continuous mode, you may use 
the TIme (T) command to run the motor at continuous velocity for a set tinle, 
then change to a dtfferent velocity. 

In the Preset mode, the motor finlshes the move before the indexer executes 
the tinle delay. 

Command 
> PS 

> G 
> T5 
> H 
> G 
> c 

Descriptig" 
Waits for the rontroller to receive a Continue (e) rommand before 
executing the next rommand 
Moves motor 25,000 steps 
Warts 5 seronds after the move ends 
Changes motor direction 
Moves motor 25,000 steps in the opposite direction 
Continues execution 

You can perform conditional branching with the Compare Error Flag (IFER), 
Compare User Flag (IFFL), and Compare Input Status (IFIN) commands. AIl 
three of these commands are very similar to IF_THEN statement In BASIC 
programming. If the condition matches, the JSI will perform the commands 
that in1medlateiy follow the IF command. If the condition does not match, 
the JSI wlll skip all of the commands that follow the IF command untll It 
reaches the End of IF Statement (NIF) command. 
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IFER 
Command 

This command checks to see If any error condition exists to execute a 
conditional command. This command Is useful If you wish to trap different 
error conditions (Drive Disabled, User Fault Input Activated, Excessive 
Position Error, etc). For a detailed description of this command, refer to 
Chapter 5, Software Reference. 

Command 
> XDIQJ 

> II'J:Rl 

> A1I1J 
> vs 
> D 1I1JI/JI/JI/J 
> G 
> NIl" 
> II'ERXl 

> Ale 
> vs 
> D-11/J1J1/J1/J 
> G 
> NIl' 
> IFERXXXXXXXl 

> 1" CONNECT 
> l"DRIVE 
> l"ENABLE_ 
> l"INPUT 
> NIl' 
> XTlI/J 
> XFlt 

Description 
Defines Sequence 10. When a fauk occurs, this sequence 10 will 
execute. The sequence is defined wtth the Set Fault or Kill Sequence 
(XFK1" ) command. 
H hardware CCW LIMIT swttch is reached, perlorm the following 
commands: 
Sets acceleration to 10 rps2 
Sets veloctty to 5 rps 
Sets distance to 10,000 steps 
Executes the move (Go) 
Ends IF statement 
If hardware CW LIMIT switch is reached, perlorm the following 
commands: 
Sets acceleration to 10 rps2 
Sets veloctty to 5 rps 
Sets distance to 10,000 steps in the opposite direction 
Executes the move (Go) 
Ends IF statement 
If Drive Enable (ENBL+) input is opened, perform the following 
commands: 
Wrttes to the RS·232C port to inform the user 
that drive enable is disconnected. 

Ends IF statement 
Ends Sequence loop 
Sets Sequence 10 as the Fault sequence. 

IFFL Command This command uses the pattern set by the User Flag (SFL) command to 
execute the conditional commands. This command Is useful If you wish to 
make a decision based on previous sequence executions that will set or clear 
the user flag bits. For example, In an application with several sequences, at 
the end of each sequence, you can asstgn different bit patterns with the SFL 
command. If you select these sequences from the host computer, you may 
wish to make different moves depending on the sequence you ran. For a 
detailed description of this command, refer to Chapter 5. Software Reference. 

Command 

> PS 

> SFLli2l11/J 

> IFFLli2l1i2l 

> Ale 
> vs 
> D2Si2li2li2l 
> G 
> NIl' 
> C 

Descriptioo 
Waits for the controller to receive a Continue (C) command before 
executing the next command 
Sets user flag bits 7 and 5 and clears btts 6 and 4. the remaining btts are 
not altered 
If user flag bits 5 and 7 are set. and btts 6 and 4 are clear. perform the 
following commands 
Sets acceleration to 10 rps2 
Sets velocity to 5 rps 
Sets distance to 25,000 steps 
Executes the move (Go) 
Ends IF statement 
Continues execution 

The IFFL pattern matches the SFL setting. The motor moves 25.000 steps. 
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IFIN Command This command compares the Input pattern (CW, CCW, and HOME LIMIT 
outputs and IN 1 - IN 13 Inputs) to execute the conditional commands. This 
command Is useful for branching and perfOrming conditional moves using 
the programmable Inputs. For a detailed description of this command, refer 
to Chapter 5, Software Reference. 

Subroutines 

Command 
> IFIIIXXXll1J 
> AljZl 
> vs 
> D25elHf 
> e: 
> IIII' 
> IFIIIXXXl1Jl 

> Ale 
> vs 
> OSliN 
> e: 
> NIl' 
> IFINXXXl 
> l"DONI: 
> NIl' 

pescrjotjoo 
If IN 1 is active and IN 2 is not active, issue the following commands: 
Sets acceleration to 10 rps2 
Sets velocrty to 5 rps 
Sets distance to 25,000 steps 
Executes the move (Go) 
Ends IF statement 
M IN 1 is not active (open)and IN 2 is active (closed), issue the 
following commands: 
Sets acceleration to 10 rps2 
Sets velocrty to 5 rps 
Sets distance to 5,000 steps in the opposrte direction 
Executes the move (Go) 
Ends IF statement 
If IN 1 is active, do the following command. 
Ends message saying done 
Ends IF statement 

When you use the Goto Sequence (XG ) and the Execute a Sequence (XR) 
command sequences, you can execute dilTerent sequences from within a 
sequence. These commands are s1rn11ar to GOTO and GOSUB commands In 
BASIC programming. If you use an XG command, the program will move to 
the sequence that you specified In the XG command. After executing the 
specified sequence, the system will not return to the ortglnal sequence. It 
will remain In the current sequence, unless It receives another execution 
command (XG or XR). However, If you use the XR command, the program will 
return control to the ortglnal sequence that contained the XR command. 
Program control will return to the ortglnal sequence when a Terminate 
Sequence (XT) command IS reached In a sequence. This prompts the program 
to return to the sequence that InJtlated the move to another sequence. 

You can nest as many as 16 dilTerent levels of sequences within one program. 
For example, when you exit Sequence 1 to execute Sequence 2 with the XR2 
command, you can execute to Sequence 3 from Sequence 2. This procedure of 
nesting XR commands can be repeated 16 Urnes. The XG command has no 
limit since the program will not return control to the ortglnal sequence. 

~[llrnilog Description 
> XE2 Erases Sequence 2 
> X02 Defines Sequence 2 

All1J Sets acceleration to 10 rps2 
VS Sets velocity to 10 rps 
0211J11J11J Sets distance to 2,000 steps 

e: Executes the move (Go) 
> XT Ends Sequence 2 definition 
> XE3 Erases Sequence 3 
> X03 Defines Sequence 3 

All1J Sets acceleration to 10 rps2 
vs Sets velocity to 10 rps 
D-2_ Sets distance to 2,000 steps 

e: Executes the move (Go) 
> XT Ends Sequence 3 definition 
> XEl Erases Sequence 1 
> XOl Defines Sequence 1 

XR2 Executes Sequence 2 
XR3 Executes Sequence 3 

> XT Ends Sequence 1 definrtion 
> XRl Executes Sequence 1 
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LOOpS 

In the previous example. when you execute Sequence I. the program moves to 
Sequence 2. After executing Sequence 2. the program returns to Sequence 1. 
The program then moves to execute Sequence 3. 

Cgo]CDiilDd QescriptiP" 
> X:l.l Erases sequence 1 
> XDl Defines sequence 

II'INXXXl H IN 1 is active (Closed) 
XG2 Executes Sequence 2 
NIl' Ends H statement 
Al Sets acceleration to 1 rps2 
V5 Sets velocrty to 5 rps 
025000 Sets distance to 25.000 steps 
G Executes movo. 

> XT Ends Sequence 1 definrtion 
> XRl Executes Sequence 1 

In the followlng example. when you execute Sequence 1. the program checks 
the tnput pattern. If IN 1 Is on. the program moves to execute Sequence 2. 
After executing sequence 2. program does not return to Sequence 1. If IN 1 Is 
off. the program ignores the XG2 command and makes the 25.000-step move. 

You may use the Loop (L) command to repeat certatn programs. You can nest 
Loop commands up to 16 levels deep. 

Command 
> ps 

> MPI 

> A5 
> V5 
> L5 

0200111 
G 

T2 
> N 
> c 

Description 
Pauses command execution until the controller receives a Continue (C) 
command 
Sets unrt 10 Incremental mode 
Sets acceleration to 5 rps2 
Sets velocity to 5 rps 
Loops 5 times 
Sets distance to 2.000 steps 
Executes the move (Go) 
Delays 2 seconds after the move 
Ends loop 
Initiates command execution to resume 

The motor moves a total of 10.000 steps 

The example below shows how you can nest a smal1 loop tnslde a major loop. 
In this example. the motor makes 2 moves and returns a line feed. The unit 
repeats these procedures and will conttnue to repeated until you tnstruct the 
unit to stop. 

Command 
> ps 

> L 

>lLF 

> L2 

> G 

> T.S 

> N 

> N 

> C 

Descriptioo 
Pauses command execution 
Loops indefinitely 
Sends a line feed 
Loops twice 
Executes 2.000-sstep move 
Waits 0.5 seconds 
Ends loop 
Ends loop 
Continues command execution 

Loop 
Nested 

Loop 

This command execution conttnues until you Issue the Stop (5) or Klll (K) 
commands. 
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You can turn the prograrrunable outputs (OUT 1 - OUT 8) on and offwith the 
Output (0) and hmnedJate Output (10) conunands, Outputs OUT 1 through our 
8 are factory set as programmable outputs, However, you can configure all of 
the outputs to perfonn different functions (Moving/Not Moving, Amp OlI, 
Strobe, etc,) with the Configure Output(OUT) command, Refer to the our 
command In the Chapter 5, Software Reference for deSCriptions of the 
avallable functions, You can use these outputs to turn on and olI other 
devices (I,e"lights, switches, etc,), 

Command 

> PS 

> AlII 
> V5 
> 02511111Q1 
> OUT1A 
> OUT2A 
> OUT3B 
> 0111 
> G 
> 0111 
> C 

Description 
Pauses command execution until JSI receives Continue (C) command 
Sets acceleration to to rps2 
Sets veloctty to 5 rps 
Sets distance to 25,000 steps 
Sets OUT 1 as a programmable output 
Sets OUT 2 as a programmable output 
Sets OUT 3 as a Moving/Not Moving output 
Turns OUT 1 on and OUT 2 off 
Executes the move 
Turn OUT 1 otf and OUT 1 on 
Initiates command execution to resume 

This example above defines OUTl and 0UT2 as programmable outputs and 
OUTS as a Moving/Not Moving output, Before the motor moves 25,000 steps, 
OUTl Is turned on and OUT2 Is turned olI, These outputs will remain In this 
state until the move is completed, then OUTI will tum olI and OUT2 will be 
turned on, While the motor is moving, OUTS remains on_ 

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

• 
• 
• 
• 

LF 
CR 
o .. 

Une feed 
Carriage return 
Output command 
Quote command 

EumpleM 1 Command Descriptioo 
> A2 

> V.S 
> 012500 
> G 
> lLJ' 

Sets acceleration to 2 rps2 
Sets velocity to 0.5 rps 
Sets distance to 12,500 steps 
Executes the move (Go) 
Sends a line feed over the RS-232C interface 

The motor moves 12,500 steps, When you complete the move, the unit Issues 
a line feed from the JSI to the host over the RS-232C Interface, 

Example.2 Command 

> A2 
> V.S 
> 012500 
> G 
> lCR 

Description 

Sets acceleration to 2 rps2 
Sets velocity to 0,5 rps 
Sets distance to 12,500 steps 
Executes the move (Go) 
Sends a carriage return 

The motor moves 12,500 steps, When the JSI completes the move, the unit 
Issues a carriage return from the JSI to the host over the RS-232C Interface, 
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Exempl.'3 Command Description 
> OOT1A 

> 1.2 
> V.S 
> 0125H 
> c;: 
> 01 

Sets Output, (OUT 1) as a programmable output 
Sets acceleration to 2 rps2 
Sets velocity to 0.5 rps 
Sets distance to 12.500 steps 
Executes Ihe move (Go) 
Turns on OutpUll 

The motor moves 12.500 steps. When the move Is completed. Output 1 Is 
turned on. 

Exempl..4 Command Description 

Sequence 
Commands 

> 1.2 
> v.s 
> 0125H 
> c;: 
> 1"001111 

Sets acceleration to 2 rps2 
Sets velocity to 0.5 rps 
Sets distance to 12.500 steps 
Executes the move (Go) 
Sets the Quote DONE message 

The motor moves 12.500 steps. When you complete the move. the unit Issues 
the DONE message from the JSI to the host over the RS-232C Interface. 

Use the following commands to define. erase. and run sequences. Refer to 
Chapter 5. Software Reference. for detailed descriptions and syntax of the 
follOWing commands. 

Command 
> XBS 
> XO 

> XE 
> XQ 
> XRP 
> XT 
> XU 
> XR 
> SSJl 
> xc;: 

Description 
Repcrts the number of bytes available for sequence programming 
Starts sequence definition 
Deletes sequence from EEPROM 
Setslresets interrupted Run mode 
Runs a sequence with a pause 
Ends sequence definnion 
Uploads sequence 
Runs a sequence 
Runs a sequence defined by BCD sequence inputs 
Exits current sequence and moves to execute another sequence 

A sequence Is a series of commands. These commands are executed In order 
whenever the sequence Is run. Immediate commands cannot be stored In a 
sequence. Just as they cannot be stored In the command buffer. Only bufIered 
commands may be used In a sequence. 

The JSI has 8.000 bytes of non-volatile memory to store 100 sequences. You 
can use the XBS command to determine how many bytes are available In the 
sequence bufIer. The sequence bufIers may have variable lengths. so you 
may have one long sequence or several short ones. as long as the total length 
does not exceed the 8.000 bytes of allocated space. 

The commands that you enter to defme a sequence are presented vertically in 
the examples below. This was done to help you read and understand the 
commands. When you are actually typing these commands into your 
terminal. they wUl be diSplayed hOrizontally. 

To begin the definition of a sequence. enter the Define Sequence (XD) 
command immediately followed by sequence Identifier number (I to 1(0) 
and a delimiter. The Terminate Sequence (XT) command ends the sequence 
definition. All commands that you enter after the XD conunand and before 
the XT command wt1l be executed when the sequence Is run. An example Is 
provided below. 
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Command 

> "u 
> XDl 

1.2 

Vl" 
DS_ 

G 

B 
G 

XT 
> XRl 

Chapter 4. Application Design 4 7 

Description 
Erases Sequence 1 
Begins delin.ion 01 Sequence 1 
Sets acceleration to 2 rps2 
Sets veloc.y to 1 0 rps 
Sets distance to 5000 steps 
Executes the move (Go) 
Reverses direction 
Executes the move (Go) 
Ends delin.ion 01 sequence 
Runs Sequence 1 

You can run a sequence by entering the XR command immediately followed 
by a sequence ldentlfier number (1 to 100) and a dellmlter. If you have 
enabled the Continuous Sequence Scan mode (SSJ1), you can also execute a 
sequence by SWItching the Sequence Select Inputs. after you define the Inputs 
as sequence-select Inputs with the Configure Inputs (IN) command. 

Once you define a sequence. It cannot be redefined until you delete it. You can 
delete a sequence by entering the XE command Immediately followed by a 
sequence identifier (1 to 100) and a del1mlter. You may then redefine that 
sequence. 

Sequence 100 (If you have defined it) Is always run when you power up the 
system or when you reset the Indexer with the Reset (Z) command. For 
convenience. you may find it advantageous to place all of your set-up 
commands In Sequence 100. 

Sequences that you define are automatically saved Into the JSI's non­
volatile memory. The only way to erase these sequences is by using the Erase 
Sequence (XE) command. 

After you define the sequences from the RS-232C Interface. you can execute 
the sequences by using one of the following modes of operation: 

• Stand-alone: Use thumbwheel switches to select and run the sequence. 
• Computer Interface: Use the Run Sequence (XR) command to run the sequences. 
• PLC (Programmable Logic Controller): Use the sequence select Inputs to run a 

sequence. 

This section explains and provides examples of how to store programs and 
run them with remote Switches. and run them automatically when you power 
up the system. First. you will need to enter the programs Into the JSI. You 
will need a terminal or a computer with RS-232C communication 
capabilities for programming the JSI controller. 
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Power-Up 
Sequence 
Execution 

Using Remote 
Jogs and 
Sequence 

Step 1 

You can program the JSI to execute a sequence of corrnnands on power up 
(sequences can be used as subroutines). 

Sequence 100 always runs on power up. To run another sequence on power 
up, put an XR<Ilum> (or XG<nurn» at the end of sequence 100. If sequence 
100 Is empty, nothing happens on power up. Refer to Chapter 5, Software 
Reference, for Detailed descIiptions and syntax of the following commands. 

Command 

> XE1H 
> XD1H 

LD3 

A2 
V5 
D125H 

G 

XT 
> Z 

Description 
Erases Sequence 100 
Begins definition of sequence 100 
Disables limrts if they are not connected 
Sets acceleration to 2 rps2 
Sets velocrty to 5 rps 
Sets distance to 12,500 steps 
Executes the move (Go) 
Ends sequence definition 
Resets the controller and runs Sequence 100 

A power-up sequence Is typically used to store set-up or InIttalizatton 
parameters that your application requtres. Some of these commands are 
listed below. 

Cammand 
> SSJl 
> SN 
> JA 
> JVL 
> JVa 

Description 
Continuous Sequence Scan Mode 
Scan time 
Jog acceleration 
Jog velocrty low 
Jog veloerty high 

You can put any commands that are not trnmedlate (buffered) tnto Sequence 
100 (If you want to executed them during power up). 

In some appllcattons, you may want to move the motor manuaily. You can 
configure the JSI to allow you move the motor manually with the Configure 
Input (IN) command. You must deftne the joggtng velocity with the Jog 
VelOCity High (JVH) and Jog Velocity Low (JVL). You can define three 
dtfTerent tnputs for jogging: CW Jog tnput (INIJl. CCW Jog lnput (INIK), and 
Jog Speed Select High/Low (INIL). You must also enable the jogging feature 
with the OSEl command. Once you set up all of these parameters, you can 
attach a switch to the jog tnputs that you defined and perform jOgging. (I 
represents dlg!ts 1 - 13, which you enter.) 

The followtng example shows how you can define power-up Sequence 100 to 
set up jogging. 

Define a power up sequence. 

Command 
> XE1I!II!I 
> XD1H 

JA2 
08E1 
JVL.l 
JVas 
lN1J 
lN21< 
lN3L 
IN4B 
lNSS 

> XT 

Description 
Erase sequence 100 
Define sequence 100 
Set Jog Acceleration to 2 rps2 
Enables Jog function 
Sets low-speed jog velocity to 0.1 rps 
Sets high-speed jog velocity to 5 rps 
Sets IN 1 as a CW jog input 
Sets IN 2 as a CCW jog input 
Sets IN 3 as a speed-select input 
Sets IN4 as a sequence-select input 
Sets IN5 as a sequence-select input 
Ends Sequence Definition 
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Selecting 
Sequence. 
with 
Thumbwhe.ls 
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Define all sequences that your application may require. 

Command 
> xu 
> X01 

1.1 
V2 
01_ 

> XT 

Command 
> XZ2 
> X02 

A1 
V2 
0-1_ 

> XT 

Descriptign 
Erases Sequence 1 
Defines Sequence 1 
Sets acceleration to t rps2 
Sets veloc~y to 2 rps 
Sets distance to 1,000 steps CW 
Executes the move (Go) 
Ends sequence defin~ion 

Description 
Erase Sequence 2 
Defines Sequence 2 
Sets acceleration to 1 rps2 
Sets veloc~y to 2 rps 
Sets distance to t ,DOD steps CCW 
Executes the move (Go) 
Ends sequence defin~ion 

Reset the JSI controller 

Command 
> z 

Description 
Resets the JSI controller 

Tum on the IN 1 Input to move the motor In the CW direction at 0.1 rps (until 
you tum off IN 1). 

Tum on the IN 2 Input to move the motor In the CCW direction at 0.1 rps 
(until you tum off IN 2). 

Tum on the IN 3 Input to switch to high-speed Jogging. 

Repeat steps 4 and 5 to perform high-speed Jogging. 

Enter the XRl conunand to run the motor 1.000 steps CWo 

Enter the XR2 conunand to run the motor 1,000 steps CCW. 

The follOwing example shows how the JSI Is typically used with remote 
thumbwheels. In this example only 3 sequences are entered. As many as 100 
sequences may be defined and up to 99 may be executed using remote 
thumbwheels. Sequence 100 Is automatically executed during power up or 
reset (refer to the Reset (Z) conunand. 

You must Install your thumbwheels as shown In Figure 4-2. 
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Step 1 

Thumbwheels 

"i-_1-_-.J 
Start 

FIgure 4-2. JSI Thumbwheellnstallation 

Define a power-up sequence. Set up Inputs IN 1 - IN 8 as sequence-select 
Inputs uSing the Configure Input (IN) commands. The INl command will be 
the least significant bit of the 1 's (ones) digit. The INS command will be the 
most significant digit of the lO's (tens) digit. Refer to Table 4-1. 

Command 
> XI.1H 
> XDlln 

INlB 
IN2B 
IN3B 
IN'B 
IN5B 
IN6B 
IN7B 
INBB 
IN~ 

SSJl 
SNlln 
XQl 

> XT 

Description 
Erases sequence 100 
Defines sequence 100 
Sets up Input 1 as the sequence input 
Sets up Input 2 as the sequence input 
Sets up Input 3 as the sequence input 
Sets up Input 4 as the sequence input 
Sets up Input 5 as the sequence input 
Sets up Input 6 as the sequence input 
Sets up Input 7 as the sequence input 
Sets up Input 8 as the sequence input 
Sets active input level to active low (ON - OV applied to the input) 
Set JSI to execute programs from remote interface 
Set scan time to tOO msec 
Enable sequence hold 
Ends sequence definition 
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The BCD values of inputs IN 1 - IN 8 are shown in Table 4-1. 

i Inputs INBilN7ilNSilN5 IN4L IN3jlN2ilN1 
I BCD Valu. BO I 40 I 20 I 10 8 I 4 I 2 I 1 

10'. Digit 1'. Digit 

Table 4- 1. Input BCD Values 

Define any any sequences lhat your application may need. 

Command 

> XJ:l 
> X01 

MN 

A2 
V5 
025_ 

G 

> XT 

Command 
> XES 
> xes 

MN 

A2 
v5 
010000 

G 

> XT 

Command 
> XE99 
> XD99 

MN 

A2 
V5 
0-350100 

G 

> XT 

Description 
Erases Sequence 1 
Starts Sequence 1 definition 
Sets mode to normal 
Sets acceleration to 2 rps 
Sets velocity to 5 rps 
Sets distance to 25,000 steps 
Executes the move (Go) 
Ends sequence definition 

Description 
Erases Sequence 5 
Starts Sequence 5 delinition 
Sets mode to normal 
Sets acceleration 10 2 rps2 
Sets velocity to 5 rps 
Sets distance to 10,000 steps 
Executes the move (Go) 
Ends sequence definition 

Description 
Erases Sequence 99 
Starts Sequence 99 definition 
Sets mode to normal 
Sets acceleration to 2 rps2 
Sets velocity to 5 rps 
Sets distance 10 -35,000 steps 
Executes the move (Go) 
Ends sequence definition 

Connect lhe lhumbwheels to lhe IN 1 - IN 8 inputs as shown in Figure 4-2. 

Reset the JSI controller. This will prepare the power up (Sequence 1(0) to be 
executed when you apply power to the controller. 

Command 
> z 

Description 
Resets the JSI controller 

Set your thumbwheel to 1 and push start to move the motor 25,000 steps in 
the poslttve direction. 

Set your lhumbwheel to 5 and push start to move the motor 10,000 steps in 
the poslttve direction. 

Set your thumbwheel to 99 and push start to move the motor 35,000 steps in 
the negative direction. 

Note: If you select (with the thumbwheeU an Invalid or unprogrammed 
sequence, nothing wUl happen, 
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Host Computer 
Operation 

ThIs section assumes that you have successfully communicated wlih the JSl 
controller. If you have not verified that your communications link Is 
functioning properly, return to Chapter 2, Getting Started. and complete this 
check before attempting to complete the next section. (Be sure that your 
communiCations parameters are set as specified in Chapter 2, Getting 
StartecL) The following program example runs one JSI controller to make 
two different moves. 

1 

2 
JSI. BAS PROGRAM 

3 ********************************************************************************************* , ' . 
5 * This program controls the RS232 Communication line to execute 2 different moves 
6 * using the JSI. 
7 

************************************************************************************************* 
15 OPEN "COMl:9600,N,8,1,RS,CS,DS,CO" AS i1 
20 V$ - "": Q$ = ""~: ECHO$ = "": LFS = "". 

90 CLS 
100 LOCATE 12,15 
105 PRINT .. PRESS ANY KEY TO START THE PROGRAM " 
107 V$ = INKEY$: IF LEN(V$) = 0 THEN 100 
120 Z$ = "K K 103" 
122 PRINT il,Z$; 
124 Q$ = INPUT$(B,l) 

Open Communication port 
, Initialize variables 

Wait for input from user 
Reset and disable limits on the JSI 

900 **************************************************************************************-**** 

901 ' * 
902 * 
903 

904 

Lines 1000-1060 sends a move down to the first JSI. Compu~er waits for the Line 
Feed from the JSI indicating that the motor has finished its move. Computer 
will not command second JSI to move until the first move is completed. 

905 
************************************************************************************************* 
1000 MOVEl$ == "r-'!N Al V2 040000 G 1LF .. 
1005 CLS 
1007 LOCATE 12,15: PRINT" DOING MOVE 1 
1010 PRINT i1,MOVEIS 
1015 ECHOS == IN?UT$(23,1) 
1020 1F$ = INPUT$(l,ll 
1040 IF LF$ <> CHR$(10) GOTO 1020 
1045 CLS 
1047 LOCATE 12,15 

, Define l1'ove 1 

Perform move 1. 
Read echoes from JSI. 
Wait for line feed from JSI 
indicating end of move. 

1050 PRINT "MOVE 1 DONE" , Let user know that move 1 is done 
1060 LOCATE :5,15: PRINT" PRESS ANY KEY TO GO ON TO SECOND MOVE" 
1070 VS ~ INKEYS: IF LENIVS) ~ 0 THEN 1060 

********************************************************************************************* 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 

After axis one is done, we request that you hit any key to go on to second move. 
In real application, we would expect you to go ahead with the process and work on 

* on the part before going on to next move. (i.e., Activate a punch) 
Now tha~ first move is finished go on to move 2. The JSI also prints a line feed 
after finishing the second move. * 

* As soon as the computer receives the line feed from JSI, the program will go back * 
* to the first move. 

***********.************************************-**.****.**.**** •• ***.******.** •••• ********** 

2"00 MOVE2S ~ "H G l1F .. 
20"5 CLS 

2""7 LOCATE 12, 15: PRINT " DOING MOVE 2 .. 
2"10 PRINT il,MOVE2$ 
2015 ECHO$ = INPUT$(8,1) 
2020 LF$ . INPUT$ (1, 1) 

2040 IF LFS <> CHR$ (10) GOTO 2020 
2045 CLS 

2"47 LOCATE 12,15 
2"50 PRINT "MOVE 2 DONE 
2060 FOR I ~ 1 TO 1"00: NEXT I 
2070 GOTO 20 I Go back to beginning of program. 
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You may daISy chain up to 16 JSI controllers. Individual drtve addresses are 
set with the JSI's push buttons. When dalSy-chalned. the units may be 
addressed individually or simultaneously. You should establish a unique 
device address for each JSI. Refer to Figure 4-4 for JSI daisy chaln wlrtng 
Infonnatlon. 

Commands prefixed with a device address command only the unit specified. 
Commands without a device address corrunand all units on the dalsy-chaln. 
The general rule Is: Any command that causes the drive to transmit 
information from the RS-Z3ZC port (such as a status or report command), 
must be prefixed with a device address. This prevents datsy chalned units 
from all transmitting at the same time. 

Attach device identifiers to the front of the command. The Go (G) Command 
Instructs all units on the daisy chaln to go. while IG tells only unit one to go. 

When you use a Single communications port to control more than one JSI. all 
units In a daisy chain receive and echo the same commands. Each device 
executes these commands. unless this command is preceded with an address 
that dilTers from the units on the daisy chain. This becomes Critical if you 
tnstruct any Indexer to transmit information. To prevent all of the units on 
the line from responding to a command. you must precede the command with 
the device address of the designated unit. 

No JSI executes a device-specific command unless the unit number specified 
with the command matches the JSI's unit number. Device-specific 
commands Include both buffered and Immedtate commands. 

You must use status-request commands In an orderly fashion. Commands 
should only be tssued when the host is ready to read the response. You should 
not send new commands until you receive a response from the previous 
status-request command. In particular. you should not Issue a Immedtate­
status command until the host receives a buffered command status response. 
If this Is not followed. the command responses will be intertwined. rendering 
the infonnatlon useless. 

If you enable the Interactive mode (SSIl), only the JSI that Is set to Address 1 
will respond with the >. This prevents all the JSls from sending out> In a 
daisy chain. Typlcal1y. you should disable the Interactive mode when you 
use a host computer with the JSI control1er. 

Figure 4-3 Illustrates how JSls might be wired In a daisy-chain 
configuration. 

AX loI~..., 
lX 

Unrt 1 lXIit 2 Unit 3 

Figure 4-3. Daisy-Chained JSls 
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Sample 
Applications 
end 
Command a 

MUlti-Axle 
Interface 
Program 
Example 

Example: Three Indexers are on an RS-232C daISy-chain. Send the 
following commands: 

Command 
> )Ql 

> AS 
> VUI 
> LD3 
> 10251H1111 
> 2051111H1111 
> 301111111111111111 
> G 

Descriotion 
Sets untt to Preset mode 
Sets acceleration to 5 rps2 for all three controllers 
Sets velocity to 5 rps for all three controllers 
Disables limits (rt they are not connected) 
Sets Axis 1 distance to 25,000 steps 
Sets Axis 2 distance to 50,000 steps 
Sets Axis 3 distance to 100,000 steps 
Moves all axes. 

Unlt 1 moves 25,000 steps, unit 2 moves 50,000 steps, and unit 3 moves 
100.000 steps. All three units use the same acceleration and velOCity rates. 
Units 1 and 2 move at about the same time. 

The following program Is very similar to JSI.BAS, except thIS program 
controls two JSls on a daisy-chain. ThIS program assumes the device 
address of two JSls to be # 1 and #2 respectively. The program does the 
following. 

L Executes the first move upon user input 
2 Walts for a line feed from the JSI controller. which indicates the end of the move. 
3. Executes the second move upon user input. 
4 Walts for a line feed from the JSI controller, whlch indicates the end of the move. 

It then begins the process again. 
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1 JSI-2. BAS PROGRAM 
2 
3 ***************************************************************************************** , . 
5 * This program controls the RS232 Communication line to execute 2 different moves using * 
6 * two JSI drives. * 
7 •• 

**************************************~.****************************************************** 

15 OPEN "COM2:9600$N,B,1,RS,CS,DS,CD" Jl.S jl 
20 V$ = "": QS = "": ECHOS = .... : LF$ = "". 

90 CLS 
100 LOCATE 12,15 
105 PRINT" PRESS ANY KEY TO START THE PROGRAM .. 
107 V$ = INKEYS: IF LEN(VS) = 0 THEN H'0 
120 Z$ = "K LD3" 
122 PRINT ~1,Z$: 
124 Q$ = INPUT$ (8,1) 

Open Communication port 
, Initialize variables 

Wait for input from user 
Reset the JSI controller 

901 ' * 
902 * 
903 * 
904 ' * 
905 

Line 1000-1060 sends a move down to the first J.SI. Computer 
waits for the Line Feed from the JSI indicating that the motor 
has finished its move. Computer will not commclnd second JSI 
until axis 1 has completed it~; move. 

906 
********************************************************~************************************ 

11300 MOVEl$ = "lAl 1V2 1040000 IG lLF " , Define r.love for Axis 1 
1005 CLS 
1007 LOCATE 12,15: PRINT" MOVING AXIS 1 .. 
1010 PRINT ~1,MOVE1S 

1015 ECHOS = INPUT$(23,1) 
1020 LF$ = INPUTS(l,1) 
1040 IF LFS <> CHR$(10) GOTO 1020 
1045 CLS 
1047 LOCATE 12,15 

Move axis l. 
Read echoes from JSI 
Wait for line feed from JSI 
indicating end of move. 

1050 PRINT "AXIS 1 FINISHED ITS MOVE " , Let user know axis 1 done 
1060 LOCATE 15,15: PRINT" PRESS ANY KSY TO MOVE SECOND AXIS 
1070 VS = INKEY$: If LEN(V$) = 0 THEN 1060 
1900 
********************************************************,***********************************. 

1901 ' * 
1902 
1903 
190' 
1905 

After axis one is done, we request that you press any key to go on 
* to second move. In real application, we would ~~xpect you to 
* go ahead with the process and work on the part before going on to 
* next move. (i.e. , Activate a punch) 

1906 * 
1907 
1908 
1909 
1910 
1911 

* Now that first axis finished its move, We go on to move axis 2. 
* Second JSI also prints a line feed after finiShing the move. 
* As soon as computer receives the line feed from JSI, program will 
* go back to the first move. 

*.******************** •• **************************.*****.*** •• ********.***.**************.*** 
2000 MOVE2S = "2Al 2V2 2010000 2G 2LF " 
2005 CLS 
2007 LOCATE 12,15: PRINT" AXIS 2 MOVING 
2010 PRINT ~1,MOVE2S 
2015 ECHOS = INPUT${23,1) 
2020 LF$ = INPUTS (1, 1) 
2040 IF LF$ <> CHR$(10) GOTO 2020 
2045 CLS 
2047 LOCATE :2,15 
2050 PRINT "AXIS 2 FINISHED ITS MOVE" 
2060 FOR 1 = 1 TO 1000: NEXT 1 
2070 GOTO 20 ' Go back to beginning of program. 
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PLC Operation 

Scanning for 
Sequence 
Execullon 

Sample 
Applications 
and 
Commsnds 

Slep 1 

You can use a PIC to execute 99 different sequences that are stored In the JSI 
controller. You can configure up to eight Inputs as sequence-select Inputs. 
This capability allows you to use e~~ht outputs from the PI..c to select as 
many as 99 sequences. You can accomplish this bY changing the BCD values 
of the PI..c outputs. 

Changing the BCD values of sequence Input lines results In a new sequence 
being run that corresponds to the new value. The sum of the values IsSued 
determines which sequence the Indexer wili run. For example, If you set up 
Inputs 1 - 8 as sequence-select Inputs, the lowest Input (Input l)wIll have the 
least significant value and the highest Input (Input 8) will have the most 
significant value. Refer to Table 4-1. 

You must use the Input (IN) command to set up the Inputs as sequence-select 
Inputs. You must also configure the JSI controller to read sequences vta BCD 
Input (use the SSJl command). 

After you IsSue t.he SSJ 1 command, the JSI controller scans the sequence 
select Inputs to find the sequence that you have specified for execution. After 
the system completes the execution of the destred sequence. the controller 
scans the sequence Inputs again to find the next sequence to be executed. If 
you use the Interrupted Run Mode (XQl) command. In the interactive Run 
mode (XQ1). the JSI controller walts until all of the sequence Inputs are 
turned offbefon:, selecting the next sequence to execute. Use the Input Level 
(INL) command to set up the controller's active level. 

The Scan (BN) command determines how long the sequence-select Input must 
be maintained before the controlIer executes the program. This Is a 
debounce time. 

This section provides step-by-step procedures to run sequences from your 
PI..c. Ftrst. you need to enter the programs Into the JSI. You will need a 
terminal or a computer with RS-2:32C communication capability. You need 
to define the sequences before you can execute them with your PI..c's BCD 
outputs. The JSI controller automatically saves these sequences (battery­
backed-up system). 

Using a terminal or a computer. key In the follOWing commands. The 
commands that you enter to define a sequence are presented vertically in the 
example below. This was done to help you read and understand the 
commands. When you are actually typing these commands Into your 
terminal. they will be displayed hOriZontally. 

Define a power .. up sequence. Every time you power up the JSI controller. it 
executes these commands and enables the JSI to read up to 99 sequences from 
the sequence-select Inputs. 

QQmmilcsj 
> XE11Hl 
> XD11Hl 

SSJ1 
SN2111 
XQ1 
1<1111 
V2 
IN1B 
IN2B 
IN3B 
INCB 
IN5B 
IN6B 
IN7B 
INBB 
OOT1c 
LD3 

> XT 

Definitioo 
Erases sequence 100 
Defines sequence 100 
Executes sequenc.,s via PLC input 
Sets scan time to ~~O msec 
Sets JSI to interrupted run mode 
Sets acceleration t" 1 0 rps2 
Sets veloc~y to 2 rps 
Sets up Input 1 as a sequence-select input 
Sets up Input 2 as a sequence-select input 
Sets up Input 3 as a sequence-select input 
Sets up Input 4 as a sequence-select input 
Sets up Input 5 as a sequence-select input 
Sets up Input 6 as a sequence-select input 
Sets up Input 7 as a sequence-select input 
Sets up Input 8 as a sequence-select input 
Sets up Output 1 as sequence-in-progress output 
Disables the limits (ff they are not connected) 
Ends the sequenc .. defin~ion 
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Step 3 
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Define any sequences that your application may require. 

Command 
> xn 
> XDl 

D2_ 
co 

> XT 

Command 
> XJ:2 
> XD2 

'Ammaod 
> X:l3 
> XD3 

D8_ 
G 

> XT 

Command 
> XE99 
> XD99 

o-u_ 
G 

> XT 

Description 
Erases Sequence 1 
Defines Sequence 1 
Sets distance to 2,000 steps 
Executes the move (Go) 
Ends Sequence 1 d,afinition 

Descriotion 
Erases Sequence 2 
Defines Sequence 2~ 
Sets distance to 4,000 steps 
Executes the move (Go) 
Ends Sequence 2 d,efinition 

Description 
Erases Sequence 3 
Defines Sequence <I 
Sets distance to 8,ClOO steps 
Executes the move (Go) 
Ends Sequence 1 definition 

OescrjptjQO 
Erases Sequence 99 
Defines Sequence 99 
Sets distance to -14,000 steps 
Executes the move (Go) 
Ends Seq uence 99 definition 

Verify that your programs were stored properly by uploading each entered 
sequence (XU). If you receive responses that dIlTer from what you 
programmed, re-enter those sequences. 

Run each program from the RS-23:lC Interface with the Run Sequence (XR) 
command. Make sure that the motor moves the distance that you specIfY. 

Assuming your PLC accepts open-collector outputs connect the Inputs and 
outputs as shown In Figure 4-4. If not, you will need to add pull up reSistors 
to the outputs. 

PLC JSI CONTROllER 

OUTPUTI~ INPUTS 
OUTPUT'7 INPUT7 
OUTPUTIS INPUT6 
OUTPUTliS INPUT5 
OUTPUT·' INPUT'4 
OUTPUT:3 INPUT'3 
OUTPUT:Z INPUT'2 
OUTPUT I INPUT'I 
INPUT 1 OUTI 
GROUND' I/OGltOUND 

FIgure 4-4. PLC Connection 
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Slep e Refer to the user gUide that accompanied you PLC unit to tum on the proper 
combination of o,utputs to execute one of the four sequences progranuned and 
stored In the JSI controller. You should program the PLC to search for 
sequence compl,etlon output from !the JSI controller before the controller 
begins search~~ for the next seque:nce to execute (this type of Interaction Is 
performed through a handshake between the JSI and the PLC-the signal 
transmitted indicates that another sequence Is ready to be executed. 

• Turnlng on Output I only will execute Sequence I. 
• TUmtng on only the PLC's Output ;! will execute Sequence 2. 
• Turnlng on only the PLC's Outputs I and 2 will execute Sequence 3. 
• Turnlng on only the PLC's OUtputs I, 4, 5, and 8 will execute Sequence 99. 

Slep 7 Cycle down pow.:r to the JSI. The system will execute Sequence 100. 

Slep • TUm on the approprtate sequence-select Input (set for the least Scan 
Ttrne(SNJ( to exe<:ute the proper sequences. Since the sequence hold feature 
(refer to the XQI. command) was enabled durtng the power-up sequence. your 
PLC program must tum off all of tll,e sequence-select Inputs before you can 
select another slequence. 

Tuning The JSI Before you begin to tune the JSI. you should ensure that the analog selVO 
valve or drtve wHi exceed the maximum speed desired when the maximum 
analog output from the JSI IS applied. The JSI can command ±IOV or 
±200tnA. If thIS IS not enough to exceed the maximum speed deSired. the 
system will not be able to provide the desired performance. 

The most Important aspect of a servo system IS setting the controller's gains 
(descrtbed In the previous sections). The controller In a conventional 
continuous-time (I.e .. analog) selVO system Is an active or passive filter 
network, usually an op-amp with reSIStive and capaclUve feedback. The 
values and conllguratlon of the resistors and capacitors In the filter network 
are determined by the compensation necessary to stabilize the selVo system. 

The values of the resIStors and capacitors can be thought of as being the gatns 
of the controller. To stabilize the selVO system. you must adjust the gatns 
(potentiometers) to match the syst,em being controlled (the system being the 
motor. its load. and the amplifier). In the case of the JSI. the gatns of the 
controller are the constant coelIklents of the recursive equation (software). 
The form of the recursive equation determines how many of these gains must 
be adjusted In order to stabilize thle system. 

Fortunately. thc:re are only three user-changeable values In the equation 
and. better yet. It IS not necessary to know the equation to tune a JSI selVO 
system. TUnIn~~ a JSI selVo system usually requires adjusting only one 
controller gain. The other gains are predefined and. In most cases. require 
no further adjustment. 

There are two methods available to adjust a JSl's selVo compensation 
network. 

• The ftve pushbuttons on the JSl's front panel 
• The RS·232C communications port 
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The JSI has five pushbuttons on the front panel that provide a Simple push­
button method of flne-tuntng the system's performance to a specific attached 
load. The JSI system is factory preset with only a low proportional gain (for 
safety reasons). You must tune the JSI to achieve desired performance levels. 

Once you have the system Installed! and the motor connected to its Intended 
load, you can determine whether any fine tuning is required by observing the 
response of the system to commands from your Indexer and by observing 
how stiff the system is when at rest. 

When the motor is at rest, try to denect the shaft. You should not be able to 
easily tum the shaft away from its rest pOSition. If it feels very soft, the 
system gains probably need to be increased. A soft system will not respond 
very quickly to move commands. If the shaft feels stiff, be certain to check 
that the system is not vibrating. If It is vibrating. the gain may be too high. 
In extreme cases. the vibration grows In amplitud,~. produCing violent 
motions that cause the drtve to fault or break something. For thiS reason. 
you should tune the JSI and servo with some caution. 

Select one of the P. I. or D buttons and hold it down. When you do. the two­
digit diSplay IlghiS up to Indicate the present value for the tenn you have 
selected from (0 - 99",0). You should note thiS value In case you wiSh to return 
to it. While holding the button for the tenn you selected. push the UP button 
to Increase the value of the term. Push the DOWN button to decrease the value 
of the tenn. You must hold a button down while using the UP and DOWN 
buttons. If you do not select one of the tenn bullons. the diSplay will not be 
lighted. and no value changes occur from holding the UP and DOWN buttons. 

The value that will be used is the one diSplayed when you release the UP or 
DOWN button. ThiS value will be used by the JSI Immediately. Push-button 
tuning allows rapid adjustments to be made to tuning parameters. 

To store values In non-volatile memory. push the PROP GAIN. INT GAIN. 
DER GAIN and IDN buttons. If you ever wish to retrieve the factory default 
values. all you need to do is push both the p. I. D and UP tenn buttons 
together (refer to Figure 4-5). ThiS causes the factory values for each term to 
be reloaded. Table 4-2 provides a complete listing of the JSI's push-button 
tuning functions. 

1"1"1 
PROP 
GAIN 

INT 
GAIN 

DERI 
GAIN 

Flgu",4-5. JSI Controller Push Buttons 

UP 

ON 
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Set Integral gain: Press I tD show values. Press I and UP or DN tD 
Increase/decrease the percent gain. 

Set proportional gain: Press P tD show values. Press P and UP or DN tD 
Increase/ decrease the percent gain. 

Set derivative galin: Press D tD show values. Press D and UP or DN tD 
Increase/decrease the percent gaill. 

Set device address: Press P and D tDgether tD show values. Press P and D and 
UP or DN tD Increase/ decrease the devtce address. 

Set baud rate: Press P and I tDgether tD show values. Press P and I and UP or 
DN tD Increase/decrease thefirst two digits oJ the baud rate. 

UP DOWN Function 
i I 

Table 4·2. JSI PushButton TUning Functions 

Miscellaneous Return to factory settings: p, I, 0, and UP together 
Functions Save tuning values to non-volatile memory: P, I, 0, and DN together 

• Reset: UP and DN together 
• Display Software revision level: p, I, and D together 

General Tuning You should remember that all of the terms are interactive and it may take 
Considerations considerable experimentation to fiind the exact combination of values to get 

the best performance In your application. In a very general sense, the 
proporlional telm should be set first. followed by the Integral term, and 
finally the derivative term. 
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Vibration 
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Proportional gain affects system stiffness and accuracy. As the proportional 
gain Is adjusted higher, the Influence of the error between the commanded 
position and the actual feedback position becomes greater. If the gain Is 
suffiCiently high, the system will oscillate. This happens because very small 
position changes are amplified Into very large error signals, and the Inertia 
of the servo and load will not allow the system to follow the electronic 
commands fast c~nough. The system lag time eventually reaches a point 
where the feedback and the command signals are In phase. At this point, 
oscillation results. When this occms, you must reduce the galn below the 
oscillation POint. 

Integral gain allows the system to eompensate for pOSition errors (due, for 
example, to frtctlon). Integral gain reduces velocity ripple. It does this by 
slowmg down the electronic response time so that It more closely resembles 
the response of Ithe mechanical components of the loop. The Integral gain 
factor Is applied to a summation of all errors that occur from the time zero 
(when you first enable the command output CMD+ & CMD-). Hence, this gain 
reduces the steady-state error In the system. 

Dertvatlve gain adds damping effects to the system. In the case of a system 
oscillating at the end of a move, or around a change In velOCity, increasing 
the dertvatlve gain will reduce the oscillation. The dertvatlve gain adds 
phase lead to compensate for the systems natural phase lag. The derivative 
gain Is applied to the rate of change of the position error. Thus, if a constant 
error occurs, the derivative gain wHi not affect the system. A Changing 
pOSition error will allow the derivative gain to affect the system. 

Load Is the lnerUa (mass times the radius of rotation squared) seen by the 
shaft of the motor measured In (O,,-In-In). The amount of Inertia affects the 
torque required. The torque required Is a function of acceleration and 
Inerlla. If you fIlnd that your load inertia Is larger than 10 Urnes the motor 
Inertia, you may want to trade some speed performance for accuracy at the 
final position. In this case, Increase the Integral gain. 

In a system where the load Inertia Is larger than the factory setting allowed, 
It may be POSSible to Increase the system response Urne by allOwing the 
overshoot to Increase. In this case, Increase the proportional gain, and 
decrease the Integral gain. 

Significant frlctlon In the load may cause the end-of-move position to be 
unacceptably In error. In this case, you can trade off system response for 
final positional accuracy. To do this, Increase the Integral gain, and 
Increase the derivative gain. 

If the load Is coupled to the shaft through a non-rigid coupler, It Is possible 
for the shaft and coupler to oscillate at a frequency greater than would be 
possible for the system as a whole. In this case, It may be possible to trade 
system response for system stablUty. To do this Increase the Integral and 
dertvatlve gains, while decreasing the proporllonal gain. 

Some systems may Involve very little Inertia, but need the torque for very 
high acceleration. In this case, you may want to narrow the range of values 
that the system can handle to optimize the move profile for a light load. To 
do this, Increase the proportional gain while decreasing the Integral term. 
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Overshoot If the system exhibits excessive overshoot (when making the transition from 
acceleration to constant velocity or from deceleration to a stop). It may be 
caused by a conunanded acceleration that ts much higher than what the 
system can actually produce. If this occurs. reduce the commanded 
acceleration [refer to the Acceleration (A) command tn Chapter 5. Software 
Referencel until thts overshoot Is mtnlmlzed. Reducing the tntegral gain will 
also limit overshoot tn most cases. 

Integral Limit The tntegral portion of the PID control algorithm provides an additional 
factor for tu~~ purposes. The tntegrator portion of the control Is the 
tntegral gatn of the pOSition error from the time you enable the servo to the 
present time. Digitally. this ts a summation of all the position errors from 
each sample peIiod from the time you enable the servo up to the present time. 
You can limit the maximum value that the summation of errors can achieve 
with the Define Integral Sum Maximum Sum Limit (elL) command. If you 
prevent the summation of the errors to become too large. you can reduce the 
overshoot that ~s caused by the Integral gatn and achieve steady-state 
accuracy. 
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Chapter 5. Software Reference 

The Infonna lion In this chapter wUl enable you to: 
• IdentJJY the four types of commands In Compumotor's X-Serle. Language 
• Use thts chapter as a reference for the function, range, default, and sample use of 

each command 

Definition & Description of 
Command Types 

NAME: 
SYNTAX: 

DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 

TYPE: 

ATTRIBUTES: 

DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

The name of the conunand 1s shown here. 
The proper syntax for the command Is shown here. The specific parameters that are 
associated with. the command are also shown. Definitions of the parameters are 
shown below. 

a This Indicates that a device address must accompany the command. Only the 
device specified by this parameter will receive and execute the command. If this 
parameter, or any other parameter appears within brackets <>, providing a 
value for the parameter is optional. 

n An integer (n) may be used to spedlY a vaoety of values (acceleration, velocity, etc.) 

x This represents a letter that you must supply to distinguish which command 
function you want to apply. 

x. y This represents a letter that you must supply to distinguish which command 
functions you want to apply. 

s This indicates that a sign character, either positive or negative (+ or -) Is required. 

The factory default setting 
The range of values for the parameteris) 
Revision history. The revision of software when the command was added or modified. 
In this field, a sample of the command is provided and followed by its response. The 
response includes the number of characters returned. ilieir Cannat. and any 
deltmlters. 

Motion: Motion conunands affect motor motion. For example. accelerate, velOCity. 
distance, go home, stop, direction, mode, etc. 

Status: Status commands respond (n:port back) with Information. 

Setup: Setup commands define setup conditions for the application. Setup 
commands include the follOWing types of commands: 

• Homing (Go home acceleration and velOCity, etc.) 
• Input/Output (Ltmlts, scan time, In-poSition time, etc.) 
• Tuning (Servo or position tracking) 
• G<:neral (Set Switches, return to factory settings, etc.) 

Programming: Programming commands arrect progranuning and program flow. For 
example, togger, output, all sequence commands, quote, time delays, pause and 
continue, enable and front-panel, loop and end loop, line feed, carnage return, and 
backspace. 

Immediate or BulTered 

• Device Address Optional, Device Address Required, or Never Saved 
• Savable In Sequence or Independently Saved 

A descrlption of the command is provided here. The descIiption defines the 
command's purpose and explains when you might use It. 
Commands that are related or similar to the command descIibed. are listed here. 
An example of how you might use the command is prOVided. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

Single Step 
<a>' 
None 
None 

None 
Programming 
Immediate, Device Address Optional, Never Saved 
This command controls he execution of a sequence when the XST (Single 
Step Mode) Is enabled. Each time you enter the' command followed by a 
delimiter (carriage return or space), one command In the sequence bulTer 
will be executed. You can run In Single Step mode only If you have RS-232C 
Interface connected to a host. If you Issue a Kill (K) command, while you are 
In Single Step mode, the sequence execution will be aborted, but the Single 
Step mode Is retained. When you cycle power, the controller wtll no longer be 
In Single step mode. 

XST 
Command 
>XEl 
>XDI 
>M 
>W 
>Dl~ 
>G 
>XT 
>XSTI 
>XRl 
>XTRI >, 

Description 
Erases sequence 1 
Defines sequence 1 
Sets acceleration to 5 rps2 
Sels velocity to 2 rps 
Sets distance to 10,000 steps 
Executes the move (Go) 
Ends sequence definition 
Enables Single Step mode 
Executes Sequence 1 
Enables Trace mode 
Execute first command 

# Execute the first command 
·SEQUENCE_001_COMMAND_A5 

Displays the first command executed. 

# Execute the second command 
·SEQUENCE_001_COMMAND_ V2 

Displays the second command executed. 

# Execute the third command 
·SEQUENCE_001_COMMAND_D 10000 

Displays the third command executed. 

Execute the fourth command. 
·SEQUENCE_001_ COMMAND _ C; 

Displays the fourth command executed. Motor should have moved 10,000 
steps. 

Execute the fifth command 
·SEQUENCE_001_COMMAND_XT 
Displays the last command. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Acceleration 
<a>An 
n= 1Orps2 
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n= 0.001 to 9999.999 rps2 

aA °Anlcrl 
Motion 
Buffered, Device Address Optional, Savable tn Sequence 
The Acceleration command speclfles the acceleration rate to be used upon 
executtng the next Go (G) command. The acceleration rematns set until you 
change It and Is stored tn nonvolatUe memory. You do not need to reissue 
thIS conunand for subsequent Go (G) conunands. 

D,V,G 
Command 
>MN 
>AIS 
>Vl0 
>Dl~ 
>G 

Description 
Sets the moves to mode nonnal (preset moves) 
Sets Acceleration to 10 rps2 
Sets Velocity to 10 rps 
Sets DIStance to 10,000 steps 
Executes the move (Go) 

Buffer Status Report 
aD 
n=R 
n=B,R 

aD °nlcr] 
Status 
Immediate, Device Address RequiTed, Never Saved 
The buffer status command reports the status of the command buffer. If the 
command buffer Is empty or less than 90% full, the controller will respond 
with a °Rjcrl. A °Blcr) response wUl be Issued If less than 10% ofthe 
command buffer IS free. The command buffer IS 2,000 bytes long. 

ThIS command Is commonly used when a long series of commands will be 
loaded remotely. If the buffer size Is exceeded, the extra commands wUl 
never be receIVed by the controller. 

OR = More than lOOAl of the buffer Is free 
°B = Less than 10% of the buffer Is free 

BS 
Command 
>1B 

Response 
OR Icrl (more than 10% of the Buffer IS free) 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Buffered Configure Dead Band 
<a>BCDBn 
n=O 
n=O-32.767 
aBCDB 'SLIP ]AULT_DEADBAND=n_STEPSlcrl 
Setup 
Buffered. Device Address Optional. Savable In Sequence 
The buffered configure dead band corrnnand defines the dead band value. If a 
parameter follows the command. the value wUl become the new dead band 
value. An Output may be configun:d to indicate when the absolute value of 
the following error ts outside of the dead band region (the OUT command). 
When the following error exceeds the dead band. the exceed dead band 
Indicator output wUI be turned ON. When the following error ts within the 
dead band region set with this command. the exceed dead band Indicator 
output wUI be OFF. 

Our.CDB 
Command 
>A10 
>V5 
>D50000 
> BCDB50 
>OUflG 

Description 
Sets acceleration to 10 rps2 
Sets velocity to 5 rps 
Sets distance to 10.000 steps 
Configure dead to 50 steps 
Configures Output I as Dead band OUtput 
Output 1 will go on when the Position Error exceeds the deadband 
Execute the Move (Go) 

The Exceed Dead band Indicator output indicates whether or not the folloWing error 
exceeds 50 motor steps 

ButTered Configure DlfTerential Gain 
<a>BCDGn 
n=O 
n=O-99 
aBCDG *D1FFERENTIAL_GAIN=N]ERCENT Icrl 
Setup 
ButTered. Device Address Optional. Independenlly Saved 
This command defines the differential gain to be used for tuning. When you 
tune the drive using the Buffered Differential Gain (BCDB) command. you are 
actually setting a percentage of the Differential Gain Maximum (CDM). The 
Save (SV) corrnnand must be used to retain the value In nonvolatile memory. 

COO. CD)\(, BCD)\(, SV, Tuning Section 
Command Description 
> AS Sets Acceleration to 5 rps2 
> V10 Sets Velocity to 10 rps 
> D32000 Sets Distance to 32.000 steps 
> BCDG44 Sets the differential gain to 44 percent of the maxlmum value 
> G Executes the move (Go) 
> BCDG20 Sets the differential gain to 20 percent of the maximum value 
> G Executes the move (Go) 

The derivative gain is set to 44 percent of the maxlmum value before the first 32.000 
step move. and to 20 percent of the maximum value before the second 32.000-step 
move. 
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SYNTAX: 
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RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 
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Buffered Configure Differential Maximum 
<a>BCDMn 
n= 100 
n = 0 - 32.767 

aBCDY· ·DIFFERENTIAL_GAlN_.MAXIMUM=Nlcr) 
Setup 
Buffered. Device Address Optional" Independently Saved 
ThIS command deftnes the maximum differential gatn you may use for 
tuntng purposes. If a valid number IS entered. It will become the new 
maxlmum differential gatn. This command IS Identical to CDIII except that 
It IS buffered. The Save (SV) command must be used to retatn the value tn 
nonvolatile memory. 

CD1II. BCDG, COO, SV, Tuning Section 
COmmand Description 
> 115 Sets acceleration to 5 rps2 
> Vl(ll Sets velocity to 10 rps 
> D32(1l(1l(1l Sets distance to 32.000 steps 
> BCDM15(1l(1l(ll Sets maximum detivative gain to 15.000 
> G Executes the Move (Go) 
> BCDM6(1l(1l(ll Sets detivative maximum gain to 5.000 
> Q Executes the Move (Go) 

The differential gain Is set to 15.000 before the first 32,000-step mOVe. and to 5,000 
before the second 32.000-step move. 

Buffered Configure Integral Gain 
<a>BCJGn 
n=O 
n= 0-99 

aBCJG • INTEGRAL_ GAlN_ =n_PERCENTlcr) 
Setup 
Buffered. Device Address Optional. Independently Saved 
If you supply a value. the specified value will become the new value for the 
tntegral gatn. A new value far the BCJG will be calculated ustng the entered 
value as a percent of maximum Integral value. The CJG cammand differs 
from the BCJG command only tn that It can be executed sequenllally within 
a sequence. The Save (SV) command must be used to retatn the value tn 
nonvolatile memory. 

CJG, Cl1II. BCl1II. SV, TunIng Section 
Command Description 
> 115 Sets acceleraUan to 5 rps2 
> Vl(ll Sets velocity to 10 rps 
> D32(1l(1l(1l Sets distance to :12,000 steps 
> G Executes the move (Go) 
> BCIG6(1l Sets tntegral gain to 500Al of maximum value 
> Q Executes the move (Go) 

The first 32.ooo-step move Is made. tJ,en the Integral gain Is changed to 50 percent of 
maximum value before executing the second 32,000-step move. 
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NAME: 
SYNTAX: 
DEFAULT: 
VALID: 
RESPONSE: 
TIPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

Buffered Configure Maximum Integral Sum Limit 
<a>BCn.n 
n=65535 
n = 0 - 214748347 
aBCn. °INTEGRATOR_LIMIT=n[cr.l 
Setup 
Buffered. Device Address Optional. Independently Saved 
ThIS command defines the maximum Integral sum Ilmlt. The value for the 
sum of the IntegraI value will not be able to exceed the value set by the BCn. 
command. This command IS useful tfyou want to move Into a final pOSition 
quICkly. If you have a small BCn. value. the system will not allow the sum of 
the errors to exceed the n value resulting In the motor moVIng Into position 
faster. If you make the BCn. value very large. the response of the final move 
will be slow. The Save (SV) command must be used to retain the value In 
nonvolatile memory. 

CIG. Cn., BCIM. BCIG, SV, CIM, Tuning Section 
COmmand Description 
> BCIL7000(I) Sets the maximum sum of the Integral error to 70.000 

Buffered Configure Integral Maximum 
<a>BCIMn 
n= 1000 
n= 0-32.767 

aBCIM °INTEGRAL_GAlN_MAXlMUM=n[crl 
Setup 
Buffered. Device Address Optional. Independently Saved 
This command IS identical to the CIM command. except that It IS buffered. 
ThIS command defines the maximum integral gain you may use for tuning 
purposes. If you enter a valid number. it wUl become the new maximum 
Integral gain. When you tune the drive using the Configure Integral Gain 
(CIG) command. you are actually setting the percentage of the maximum 
Integral gain. The Save (SV) command must be used to retain the value In 
nonvolatile memory. 

CIM. CIG, BCIM. SV, CIL, BCIL, Tuning Section 
Command DescrlP\!on 
> M Sets acceleration to 5 rps2 
> Vl'" Sets velocity to 10 rps 
> ~ Sets distance to 32.000 steps 
> BC~ Sets maximum Integral gain to 2000 
> G Executes the move (Go) 
> BC~ Sets maximum integral gain to 5000 
> G Executes the move (Go) 

The maximum Integral gain is set to 2000 before the 32.000-step move and to 
5000 after the first move. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
RESPONSE: 
TYPE: 
A1TRIBlITES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Buffered Configure Position Error 
<a>BCPEn 
n=4000 
n = 0 - 999,999,999 
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aBCPE "MAXlMUM_POSITION_ERROR=n_STEPS(cr) 
Setup 
Buffered, Device Address Optional, Savable In Sequence 
lfyou supply a value, the specified value will become the new value for the maximum 
position (or following) error. If the actual follOWing error exceeds this number (In 
Encoder Steps), the JSI will shutdown the drtve and flash an error code 20 (following 
error exceeded). 

This command Is Identical to CPE except that It Is buffered. It Is useful when the 
position error must be changed wlthto a sequence. 

CPE, CDB, Tuning Section 
Corrnnand Description 
> AS Sets acceleration to 5 rps2 
> V10 Sets velocity to 10 rps 
> BCPE4000 Sets maximum following error to 4,000 
> 002000 Sets distance to 32,000 
> Q Executes the move (Go) 
> BCPE6000 Sets maximum following error to 6,000 
> Q Executes the move (Go) 

The maximum followtog error Is set to 4,000 before the first 32,000-step move and to 
6,000 before the second 32,000-step move. 

Buffered Configure Proportional Gain 
<a>BCPGn 
n= 10 
n=O-99 
aBCPG "PROPORTIONAL_GAlN=n]ERCENT(cr) 
Setup 
Buffered, Device Address Optional, Independently Saved 
This command defines the proportional galn to be used for tuning. When you tune 
the drIVe ustog the Buffered Configure Proportional Gain (BCPO) command, you are 
actually setting a percentage of the proportional gain maximum (CPM). ThIs 
command Is useful In tuning out the proportional error durtng a move. ThIs 
command Is Identical to CPO except Ulat It Is buffered. It Is useful when the 
proportional galn needs to be changed In a sequence. The Save (SV) command must 
be used to retaln the value In nonvolatile memory. 

CPG, CPM, Tuning Section, BCPM. SV 
Command Description 
> A5 Sets acceleration to 5 rps2 
> V10 Sets velocity to 10 rps 
> D32000 Sets distance to Cl2,000 
> BCP020 Sets proportional gain to 20 
> G Executes the move (Go) 
> BCP060 Sets proportional gain to 50 
> Q Executes the move (Go) 

The proportional gain Is set to 20 percent of the maximum value before the first 
Cl2,00Q step move and to 50 percent of the maximum value before the second 32.000 
step move. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Buffered Configure Proportional MaxJmum 
<a>BCPMn 
n=500 
n=0-32.767 

aBCPM °PROPORrIONAL_GAIN_MAXIMUM=nlcrl 
Setup 
Buffered. DevIce Address Optional. Savable In Sequence 
This command defines the maximum proportional gain you can use for 
tuning purposes. If a valid number Is entered. It will become the new 
maxJmum proportional gain. When you tune the drive using the 
proportional gain (CPG). you will actually set a percentage of the Maxlmum 
Proportional gain. This command Is Identical to CPM except that It Is 
buffered. It Is useful when the proportional maximum must be changed 
within a sequence. The Save (SV) command must be used to retain the value 
In nonvolatile memory. 

CPM, CPG. BCPG. SV. Tuning Section 
Command Description 
> AIS Sets acceleration to 5 rps2 
> Vl!/) Sets velocity to 10 rps 
> ~ Sets distance to 25.000 steps 
> IICPMI5(2I00 Sets maxJmum proporilonal gain to 5000 
> G Executes the move (Go) 
> ~ Sets maxJmum proportional gain to 6.000 
> G Executes the move (Go) 

Buffer Status Report 
aBS 
n=2ooo 
n=Ot02ooo 

aBS °nlcr] 
Status 
Immediate. Device Address Required. Never Saved 
Reports the number of characters (including deltmlters) that can be loaded 
Into the command buffer. When entering long string commands. check the 
buffer status to be sure that buffer space Is available. 

If you are using a computer interface. you can load the program lines to the 
controller faster than the controller can execute them. Therefore. the 
commands would get stored in the buffer. This command tells you how 
many more characters can be downloaded to the controller. 

B 
Command 
> lBSol00 

Description 
Space for 100 characters remain In the command buffer 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
RESPONSE: 
TIPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Continue 
<a>C 
None 
None 
None 
Programming 
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immediate. Devlce Address Optional. Never Saved 
The Continue (C) command ends a pause state. It enables your controller to 
continue executing buffered commands. After you Inltlate a pause with the Pause 
(PS) command or the Pause and Walt r.,r Continue (U) command. you can clear It 
with a Continue command. ThIs command Is useful when you want to transmit a 
string of commands before you actually need to execute them. 

If you are using the resume function (SSLl). the Continue (C) command can also be 
used resume execution of a move or a sequence after the program Is halted by the 
Stop (8) command. Upon enteting the C command. the program or the move will be 
started from the point where It stopped. 

PS. U. SSL 
Command 
>PS 
>IIC 
>A5 
>W 
>0 
>T10 
>V0 
>0 
>C 

pescrlption 
Pauses execution until the indexer receives a C conunand 
Sets move to Continuous mode 
Sets acceleration to 5 rps2 
Sets velocity to 5 rps 
Executes the move (Go) 
Waits 10 seconds after the move 
Sets velocity to zero 
Decelerates the motor to zero velocity 
Starts executing commands In buffer 

Configure Dead Band 
<a>CDBn 
n=O 
n= 0-32.767 
aCDB 'SLIP ]AULT_DEADBAND=nSTEPSlcr) 
Setup 
Immediate. Devtce Address Optional. Savable In Sequence 
The CDB command defines the new dead·band value In motor steps. If dead·band is 
exceeded the sUp fault output (If defined using the OUT command) will be acttve. 
When the exceeded deadband indicator output is off it Indicates that the absolute 
value of the following error is within the dead band region. This is useful when you 
need to know If the motor rotor is wl1hin a cetiain tolerance range with respect to the 
commanded position. 

Our.BCDB 
COmmand 
> lCDB50 
> lCDB 
> OUTIO 
>A10 
>W 
>D25000 
>0 

Description 
Sets the dead-band to 50 steps 
(Response) 'SLlP _FAULT_DEADBAND=50 STEPS 
Sets Output 1 as a Exceeded Deadband Indicator Output 
Sets acceleration to 10 rps2 
Sets velocity to 10 rps 
Sets distance to 25.000 
Executes the move (Go) 

If the motor is more than 50 encoder steps off. the JSI will activate Output 1. 
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NAME: 
SYNfAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATI"RlBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNfAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATI"RlBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNfAX: 
DEFAULT: 
RANGE: 
RESPONSE: 
1YPE: 
AITRIBUTES: 
DESCRIPTION: 

Configure Differential Gain 
<a>COOn 
n=O 
n=O-99 

aCOO "DIFFERENTIAL GAlN=n PERCENT[cr) 
Setup --
Immediate. DevIce Address Optional. Independently Saved 
This command defines the dlJTerential gain to be used for tuning. When you tune the 
dr1ve using the Differential Gain (CDG) command. you are actually setting a 
percentage of the DlJTerential Gain Maximum (CDM). The Save (SV) command must 
be used to relaln the value In nonvolatile memoI)'. 

BCOO. CDII. BCDM. SV. Tuning Section 
Command Description 
> lCDG30 Sets the dllTerentiai gain to 30% of the maximum value 

Configure DlJTerential Maximum 
<a>CDMn 
n= 100 
n = 0 - 32.767 

aCDM "DlFFERENTIAL_GAlN_MAXIMUM=n[cr) 
Setup 
Immediate. DevIce Address Optional. Independently Saved 
This command defines the maximum dUTerentlal gain you may use for tuning 
purposes. If you enter a valid number. It will become the new maximum differential 
gain. When you tune the dlive using the Configure Delivative Gain (COO) command. 
you will actuaJly set a percentage of the maximum dUTerential galn.(CDM). The Save 
(SV) command must be used to retain the value In nonvolatile memoI)'. 

BCDM. COO. BCoo. SV. Tuning Section 
COmmand Descliotlon 
> CDM500 Sets the maximum dUTerential gain to 500 
> COO35 Sets the dllTerenUal gain to 35% of the maximum value set by 

CDM. 

Configure Feedback Device 
<a>CFBn.x 
n=1 
n = 1. 2. x = 200-32768 
"DEVlCE_NUMBER_n[cr]"DEVICE_RESOLU1l0N_x[cr) 
Setup 
Immediate. Device Address Optional 
This command configures the JSI Controller to accept pOSition feedback from the 
feedback device number entered. and also the feedback device resolution. The 
controller output must be off to use tl,e CFB command. 

CFB1: Selects an Incremental encoder 
CFB2: Selects an AR23 absolute encoder with -4 decoder box (ABSS) 
CFB3: Selects an AR-C. AL-C. or Photo-Trak absolute encoder 
CFB4: Selects an AR23 absolute encoder with -I decoder box 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 
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Once you define the feedback device and the resoluUon of the feedback device, the JSI 
controller will scan either the POSITION FEEDBACK Input for absolute enccxler feedback 
(CFB3, CFBS, or CFB4) or the ENCODER Input for tncremental enccxler feedback 
(CFBI). You must tum off the JSI with the OFF command before changing the 
enccxler type or resoluUon. 

In tncremental enccxler mcxle (CFBI), t.he JSI can accept TIL Square Wave 
quadrature pulses tn either a dlfferenUaI or stngle-ended fashion. Compumotor's 
tncremental enccxlers are differential quadrature enccxlers (refer to Figure 3-4 tn 
Chapter 3 for a w1rtng diagram of this enccxler), You can also define enccxler 
resolution with the CFBI command. The default setting Is 4,000 steps per revolution. 
The maximum frequency of pulses that the JSI can read Is 60 KHz before quadrature. 
Therefore, after quadrature, the maximum frequency the JSI can read Is 240 KHz. 

In the absolute enccxler mcxle (CFB2, CFBS, or CFB4), the JSI reads the parallel 
data that the absolute enccxler provides. Because It takes longer to process parallel 
poslUonallnformatIon, the servo sample pertcxl for the PID loop will be slowed to 
1,024 microseconds from 512 microseconds, However, the I/O funcUons are sUll 
performed every 512 microseconds. Refer to Chapter 3, Installation, for connection 
diagrams for the absolute encoders. 

Entering the resolution and leaving the device number blank (e.g., CFB,5000) only 
changes the resolution, leaving the feedback device the same. When you change the 
feedback device, some other parameters are affected. 

In CFB1, 40(Il0, the Motor Resolution (CMR) command and Configure PoslUon Error 
(CPE) both become 4,000. In CFB2, 16,384, both CMR and CPE both default to 
16,384. In tncremental mode (CFB1) the controller sample pertcxl Urne Is 512 usee. 
If you use absolute encoder mode (CFB2), the sample pertod goes up to 1024 usec. 
You must set the JSI to CFB2 lfyou are using an absolute enccxler, otherwise the 
sample pertcxl will get the controller and the encoder out of synchronlslty. 

CMR, CPE 

> 

>CFB 

Description 
Define the feedback device as Incremental enccxler with the 
resolution of 8,000 steps per revolution. 
"DEVICE_NUMBER = 1_INCREMETAL ENCODER 
"DEVICE_RESOLUTION = 8000 

Configure Integral Gain 
<a>CIGn 
n=O 
n=O-99 

aCIG 'INTEGRAL_GAIN= n_PERCENT(cr( 
Setup 
Immediate, Device Address Optional, Independently Saved 
ThIS command configures the integral gain to be used for tUning. When you 
tune the drive uSing Configure Integral Gain (CIG),you are actually setting a 
percentage of the Maximum Integral Gain (CIM). The Save (SV) command 
must be used to retain the value In nonvolatile memory. 

BCIG, CIM, BCIM. SV, CIL, BCIL, Tuning Section 
Command Description 
> CIG70 Sets the Integral gain to 70% of the maximum Integral gain. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATrRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATrRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Configure Integral Sum Maximum Linlit 
<a>ClLn 
n=65535 
n = 0 - 2147483647 

aCIL °INTEGRATOR_LIMIT=nlcrl 
Setup 
Immediate. Device Address Optional. Independently Saved 
This command defines the maximum Integral sum IIn1lt. The value for the 
sum of the tntegral value Is set by the CIL command. This command Is useful 
tfyou want to move Into a ftnal pOSition quickly. If you have a small CIL 
value. the system wtII not allow the sum of the errors to exceed the n value. 
This wtII result In the motor moving Into position faster. If you make the 
CIL value very large. the response of final move will be slow. The Save (SV) 
command must be used to retain t.he value In nonvolatile memory. 

CIG, BCIG, ClM, BClM, SV, BCIL, Tuning Section 
COmmand Description 
CIL~ Set the maximum sum of the Integral error to 70.000 

Configure Integral Maximum 
<a>CIMn 
n= 1000 
n = 0 - 32.767 

aCIM ·INTEGRAL_GAlN_MAXlMUM=nlcrl 
Setup 
Immediate. Device Address Optional. Independently Saved 
This command defines the maximum Integral gain you may use for tuning 
purposes. If you enter a valid number. It will become the new maxlmum 
Integral gain. When you tune the drive using the Configure Integral Gain 
(CIG) command. you are actually setting the percentage of the maxlmum 
Integral gain. The Save (SV) command must be used to retain the value In 
nonvolatile memory. 

BCIM. CIG. SV, CIL, BCIG. BCIL Tuning Section 
Command Description 
> ClMl000 Sets the maxJmum Integral gain to 1.000 
> ClG4I5 Sets the Integral gain to 45% of the maximum Integral 

gain 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATIRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

Configure Output as Current Source (HIgh) 
<a>COCH 
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Controller Is factory set to ± 1 0 volt voltage source 
None 

None 
Setup 
Immediate, Device Address Optional 
This corrunand configures the JSI controller's output stage as a 200 mAmp 
current source. You may use the COP corrunand to llm1t the maxlmum 
current output (Make It lower than 200 mAmp). From the factory setting, the 
controller Is set as a voltage output source (COV). You must Issue this 
command to change your output from voltage to current. All Compumotor'S 
Analog Motor/Drtve's are voltage input drtves. You must not configure the 
JSI controller as a current source If the drtve Is voltage controlled. You may 
also use the COCL command to configure the output as a current source 
output with a maxlmum current of 60mA. 

cov, COCL. COP, DeC 
Command Descrlptlon 
COCH Configure the output as a 200 mAmp current source. 

Configure Output as Current Source (Low) 
<a>COCL 
Controller Is factory set to ± I 0 voU voltage source 
None 

None 
Setup 
Immediate, Device Address Optional 
This command configures the JSI Controller's output stage as a 60 mAmp 
current source. You may use the COP command to llm1t the maxlmum 
current output (Make It lower than 60 mAmp). The advantage of the COCL 
command over the COCH (High output current to 200 mAmp) Is that the 
resolution Is higher for COCL than for COCH, The JSI controller Is set as 
voltage output source (COV) from the factory. You must Issue the COCL 
command to change your output from a voltage to current source. You must 
not configure the JSI Controller as a current source If the drtve Is voltage 
controlled. You may also use the COCH command to configure the output as 
current source output with a maxlmum current of 200 mAmps. 

cov, COCH. cop, DeC 
Command Description 
COCL Configure the output of the JSI controller as a 60 mAmp 

current source. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
lYPE: 
ATIRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE:. 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
lYPE: 
ATIRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

Configure Output Peak 
<a>COPn 
n= 100 
n=O-I00 

See Example 
Setup 
Inunediate, Devlce Address Optional 
TIlls conunand sets the maxlmum value for the output command (COV, 
COCL, coeH) can be. The command specifies the rnaxlrnum value of the 
control output as the percentage of the rnaxlrnum control output. The JSI 
Controller uses the 12 bit DAC (Digital to Analog Converter) to determine the 
output current or output voltage. When the output peak is set at l000A> 
(COP1~), all of the DAC is used. At 50% (C050), only half of the DAC range 
is used. If the output is confIgured as a 200rnA current source (COCH). at 
100% the output will be 2oornArnp, and the full DAC range is used. If the 
output peak is set at 50% (COP50l. the output current rnaxlrnum will be 100 
rnArnp. For a 60 rnArnp current source (COCL). 100% corresponds to 
60rnArnp output, and 50% corresponds to 30rnArnp. The voltage source (COV) 
at 100% will provlde 10 volts maxlmum output, and at 50% It will provlde 5 
volts rnaxlrnum output. Use the DCC (Display current configuration 
command) to see if you are In either current or voltage mode. 

OOV, coca. COCL. nee 
Command Description 
COCH Configures output as current source (200rnArnp) 
COP10 llrnlt the maxlmum output as 10% of the rnaxlrnum (+ 

20rnArnp) 
lCOP The response should be 

·CURRENT_OUTPUT_LIMIT = 19.93_MILLIAMPS[cr] 

Configure Output as Voltage Source 
<a>COV 
Controller Is factory set to ±1O volt voltage source 
None 

None 
Setup 
Immediate. Device Address Optional 
This conunand configures the JSI controller's output stage as a ±...10 volt 
voltage source. The JSI is set as a voltage output source. You may use the 
COP command to llrnlt the max1rnum voltage output (Make it lower than 10 
Volts). If you need to use the current output. you must use either the COCH or 
COCL conunands to change the controller from voltage output to current 
output. The voltage output uses a 12 bit DAC (Digital to Analog Converter). 
When you use the COP conunand to llrnlt the output voltage, you will not 
affect the resolution of the output voltage. 

COCH, COCL, COP, nee 
Command Description 
OOV Sets the output as voltage source 
COP50 Set the maximum output as 50% of + lOV. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 

TIPE: 
ATTRIBUTES: 
DESCRIPTION: 

Conftgure Motion Resolution 
<a>CMRn 
n=4,OOO 
n = 200 - 32768 
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aCMR °MOTION_RESOLUTION=n._STEPS/REV(cr) 
Setup 
Buffered, Device Address Optional,. Independently Saved 
You can define the motion resolution using this command. You must shut 
down the drtve with the OFF command before deflning a new resolution. 

Changing motion resolution with the CMR command does not affect the 
system's dynamiC performance. The microprocessor converts the 
commanded pOSition to the appropriate absolute feedback pOSition 
mathematically. 

Before you define the new resolution, you must Issue either the OFF or STI 
command to shut down the drive. After the CMR command Is executed, you 
must Issue either the ON or ST0 command to re-enable the drtve. The new 
resolution that you Issue wUi not take effect until you Issue a distance 
command after the CMR command. 

It should be noted that thiS command changes the values and responses oj 
any other command that uses motion steps. You should con.f19ure motion 
resolution beJore you use any oj the other commands that are defined in 
motion steps. 

OFF, ON, STI, ST0 
Command Description 
OFF Turns Amplifier off 
CMR4096 Defines a motion resolution of 4,096 steps per revolution 
ON Turns amplifier on 

This example demonstrates the procedures required to change the motion's 
resolution. 

Conftgure Push Button 
<a>CPBn 
n=l 
n=O,l 

aCPB °l_FRONT_PANEL_ENABLED_lcr) or 
°0]RONT_PANEL_DISABLED_(cr) 
Setup 
Buffered, Device Address Optional, Savable In Sequence 
This command allows you to control user access to the front panel push 
buttons. Since the PID tuning parameters can be modified via the Front 
Control Panel, and changing these values can effect move time and final 
pOSition accuracy, It may be deSirable to disable this Interface durtng 
normal operations. The CPBI command enables the front panel push 
buttons and CPB0 wUi disable the front panel. 
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SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

Command 
>L 
>A10 
>V1 

Description 
Loop infinite times 
Sets acceleration to 10 rps2 
Sets velocity to I rps 
Sets distance to 5,000 steps 
Executes the move (Go) 
Enable push butlons 

> DIICIl00 
>G 
>CPBl 
>T10 
>CP110 
>N 

Walt 100 seconds 
Disable push buttons 
End loop 

This sequence will only allow the user to access the front panel push buttons 
for 10 seconds after the move Is complete, During the move, the front panel 
push buttons for tuning are disabled, 

Buffered Configure Position Error 
<a>CPEn 
n=4000 
n = 0 - 999,999,999 

aCPE "MAXIMUM_POSITION_EHROH=n_STEPS(cr) 
Setup 
Immediate, Device Address Optional 
If a value Is supplied, the specified value will become the new value for the 
maximum position (or follOWing) error. 

Depending on your load and the move parameters you will have different 
follOwing errors: Higher acceleration will result In greater following error. 
This command defines the acceptable amount of following error for the 
system. 

BCPE, CDB, BCDB, Tuning Section 
Command Description 
> N1 Sets Acceleration to 5 rps2 
> V10 Sets Velocity to 10 rps 
> CJIE4000 Sets maximum following error to 4,000 
> D32000 Sets Distance to 32,000 
> G Executes the move (Go) 
> CPE6000 Sets maximum following error to 6,000 
> G Executes the move (Go) 

The maximum following error Is set to 4,000 before the first 32,000 step 
move and to 6,000 before the second 32,000 step move. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A1TRlBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A1TRlBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Configure Proportional Gain 
<a>CPGn 
n= 10 
n=O-99 
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aCPG 'PROPORTIONAL GAlN=n_PERCENT[cr) 
Setup 
Immediate. Device Address Optional. Independently Saved 
TIlls command defines the proportional gatn to be used for tUning. When you 
tune the drtve using the Configure Proportional Gatn (CPG) command. you 
are actually setting a percentage of the Proportional Gain Maximum (CPMj. 
The Save (SV) command must be used to retatn the value tn nonvolatile 
memory. 

ThIS command is useful In tuntng out the poSitional error durtng moves. 

BCPG. CPM, BCPM, TunIng Section. SV 
Command Description 
> lCPG4 Configure the proportional gain to four percent of the 

maximum value. 

Configure Proportional Maximum 
<a>CPMn 
n=500 
n= 0 - 32.767 

aCPM 'PROPORTIONAL_GAlN_MAXIMUM = n[cr) 
Setup 
Immediate. Device Address Optional. Independently Saved 
ThIS command deftnes the maximum Proportional Gain you can use for 
tUning purposes. If a valid number IS entered. It will become the new 
maximum proportional gatn. When you tune the drtve using the 
proportional gatn (CPG), you will actually set a percentage of the Maximum 
Proportional Gatn. The Save (SV) command must be used to retatn the value 
tn nonvolatile memory. 

BCPM, CPG. BCPG. SV. TunIng Section 
Command Description 
> N!J Sets acceleration to 5 rps2 
> Vl~ Sets ve loe ity to 10 rps 
> ~ Sets DIStance to 25.000 steps 
> CPM5(i)0(1I Sets maximum proportional gatn to 5000 
> G Executes the move (Go) 
> ~ Sets maxtmum proportional gain to 6.000 
> G Executes the move (Go) 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 

1YPE: 
ATTRIBUTES: 
DESCRIPTION: 

carnage Return 
aCR 
None 
None 
None 
aCR [cr! 
Programming 
Buffered. Device Address Required. Savable in Sequence 
The CarrIage Return (CR) command can determine when the indexer has 
reached a particular point in the execution buffer. When the Indexer reaches 
this command in the buffer. It responds by issuing a carriage return (ASCII 
13) over Its interface back to the host computer. If you place the CR 
command after a Go (G) command. It will indicate when a move Is complete. 
If you place the CR command after a Trtgger (TR) command. It will indicate 
when the trtgger condition ts met. 

COmmand 
>MPA 
>~ 
> VIS 
>~ 
>G 
>1(2 

oescriotlon 
Sets mode for absolute position 
Sets acceleration to 50 rps2 
Sets Velocity to 5 rps 
Sets dtstance to 5.000 steps 
Executes the mo"e (Go) 
Sends a carnage return 

The motor moves 5.000 steps. When the motor stops. the indexer sends a 
carriage return over Its Interface. 

Configure Velocity Scale mode 
<a>CVSn. x 
n=O.x=l00 
n = 0 -2. x=O-5000 

aCVS *n_ANALOG_MODE_DISABLED *ANALOG_GAlN_x If n=1. response 
Is *n_ANALOG_FOLLOWING_MODE *ANALOG_GAlN_x If n=2. response Is 
*n_ANALOG_SCALING_MODE *ANALOG_GAlN_x 
Setup 
Immediate. Device Address Optional 
Thts command configures the JSI for using the analog Input interface in one 
of two possible modes. The two modes are the velocity following mode and 
the velocity scaling mode. The modes are selectable by chOOSing a number 
from 0 to 2 for n in the command abo"e. To set up the JSI for one of the 
pOSSible modes the unit must ha"e the output command dtsabled by Issuing 
an OFF command. The the conunand ts entered as follows: type in CVS 
followed by a number to select the deSired mode. then a comma (.) followed by 
the analog gain. 

VELOCnY FOLLOWING mode n=1 
Type In: 
CVS 1,100 
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n= 1 chooses the velocity following mode. In the velocity following mode the 
JSI will command a velocity profile which Is proportional to the velocity 
signal applied at the analog Input connector. The proportion factor Is 
determined by the analog gain which Is entered after the mode number. In 
this example a factor of 100 Is entered. The velocity that the JSI will 
command Is determined by the follOwing equation. 

Analog Input analog gain 
10 volts • 100 • V = velocity commanded 

Analog input This Is the voltage level present at the analog Input. A 10 bit 
analog to digital converter coverts the analog signal Into 
binary information. Typically In the velocity following 
mode the analog Input signal will be the analog signal from 
a velOCity tachometer attached to the servo whose velOCity Is 
to be followed. 

10 volts: This Is the maximum absolute value that the analog to 
digital converter can accept. 

analog gain: This Is the gain factor that Is entered with the command 
after the mode number. In this case the analog gain Is 100. 

100. The analog gain Is entered as a scale factor. Thus If the 
analog gain were 100 then the scale factor would be 1. and If 
the analog Input were 10 volts then the factor which the 
velocity Is multiplied by will be 1. 

V. This Is the velocity that the user enters using the V 
command. 

In this mode a value for the velOCity Is chosen. then the velocity following 
mode Is chosen uSing the number 1. and the analog gain Is chosen to be 
between 0 and 5000. It should be noted that this velocity Is the velocity of the 
velOCity command profile. From this velocity profile a pOSition command Is 
determined for each sample period. The actual position and the commanded 
position create an error which goes through the PlD algOrithm and forms the 
analog velocity output command at the command output Interface. This 
velocity Is not the same as the velocity produced by the above equation. It Is 
the velocity after the commanded velocity has gone through the PlD filter. 

VEWCfIY SCAUNG mode n=2 
Selects the velocity scaling mode. In this mode the voltage at the analog 
Input Is used to scale the commanded velOCity. The JSl must be used In the 
continuous mode (Me command) to use the velOCity scaling mode. The 
velocity Is scaled according to the follOWing equation: 

Analog Input analog gain. I d d 
10 volts • 100 V + V = ve oclty comman e 

Analog input: This Is the voltage level present at the analog Input. A 10 bit 
analog to digital converter coverts the analog signal Into 
binary Information. Typically In the velocity follOwing 
mode the analog lnpu t signal will be the analog Signal from 
a velocity tachometer attached to the servo whose velocity Is 
to be followed. 

10 volts: This Is the maximum absolute value that the analog to 
digital converter can accept. 

analog gain: This Is the gain factor that Is entered with the command 
after the mode number. In this case the analog gain Is 100. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

100. 

v. 

The analog gain IS entered as a scale factor. Thus If the 
analog gain were 100 then the scale factor would be 1. and If 
the analog Input were 10 volts then the factor which the 
velocity IS multiplied by wUi be 1. 

This IS the velocity that the user enters uSing the V 
command. 

The JSI IS placed In the continuous mode using the MC command. The CVS 
command IS then used with n=2 for the scaling mode followed by a comma 
and the analog gain. The analog gain can be from 0 to 5000. The voltage at 
the analog Input IS divided by the full scale voltage of 10 volts then 
multiplied by the analog gain divided by 100. This IS then multiplied by the 
velocity and added to the velocity. Multiplying the number Urnes the 
velocity maintains the units of revs/ second. Typically the analog Input wUi 
be an external error signal which. based on Its value wUi slow down or speed 
up the servo. The continuous velocity IS adjusted by the analog Input 
according to the above equation. 

To dISable the analog Input mode which IS selected by either a 1 or a 2 type In 
n=O. n=O wUl dISable the analog Input signal from having any affect. 

Distance 
<a>Dn 
n=4000 
n = ± 838.860.800 

aD ·Dnlcr] 
Motion 
Buffered. Device Address Optional. Savable In Sequence 
The DIStance (D) command defines motion In either the number of steps It 
wUi move or the absolute position It will seek after a Go (G) command IS 
entered. In Incremental mode (MPI ), the value set with the DIStance (D) 
command will be the distance motion wUi travel on all subsequent Go (G) 
commands. In absolute mode (MPA). the distance moved by the motor wUl 
be the difference between the current motor position and the position 
(referenced to the zero position) set with the D command. A valid distance 
must be defined with the D command before a preset move can be executed. 
The DIStance (D) command has no effect on continuous moves (Me). The 
DIStance (D) value Is stored In nonvolatile memory. 

A. G, V, MN, MPA. MPI 
Command Description 
> MN Set mode to normal (preset) 
> All Set Acceleration to 5 rps2 
> Vl0 Set velocity to 10 rps 
> Il60000 Set DIStance to .50.000 steps 
> G Executes the move (Go) 

Motor wUi travel 50.000 steps In the clockwise direction after the G 
command Is Issued. 

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



NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
RESPONSE: 
TYPE: 
A1TRlBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

DISplay Analog Input 
aDAI 
None 
n=± 10.00 
aDAI ·ANALOG_INPUT=n_ VOLTS 
Status 
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Immediate. Device Address Required. Never Saved 
This command reports the analog voltage Input to the JSI Controller. It can report 
the value eIther continuously or one ttme. This Input can be used In conjunction with 
the VelocIty Scaling (CVS ) command to perform velocIty tracking. 

aDAI Continually reports the analog Input value unUi any key Is pressed 
aDAll Report analog Input value 1 ttme only without descrtptive text. 

CVS 
COmmand 
> lDAIl 
> lDAI 

Descrlptton 
Report analog Input 1 time only without descriptive text 
Continually report the analog Input value 

Display Current Control Configuratton 
aDCC 
None 
None 
See Example 
Status 
Immediate. Device Address Required 
ThIs command reports the current configuration of the JSl Controller. It reports the 
followIng Information: 

• Feedback Device Number (Defined by CFB) 
• Sample Period Time (Defined by CFB eIther as 512 or 1024 usee) 
• Output Amplifier 1Ype (Defined by COV. COCL. COCH to determine If the 

controller output should be a voltage or current source) 
• Output Limit (Defined by COP to limit the maximum output voltage or current) 
• Feedback Device Resolution (Defined by CFB command) 

em. cov. COCL. COCR. COP 
>lDCC ·CONTROLLER._CONFIGURATION: 

·FEEDBACK_DEVICE_NUMBER._ = 1_INCREMENTAL_ENCODER 
The feedback device is an Incremental encoder 

·SERVO _SAMPLE_PERIOD _ =512_MICROSECONDS 
Controller sampling period is 512 microseconds 

·OUTPUT _AMPLIFIER_IS_A_10._ VOLT_ VOLTAGE_SOURCE 
The JSI IS using 10 volts voltage source 

·VOLTAGE_OUTPUT_LIMIT= 10.00_ VOLTS 
The voltage output limit is set to 100% of the maximum 

·DEVICE_RESOLT.JI10N_=4000 
Feedback device resolution is 4000 steps/rev after quadrature. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATI'RlBUTES: 
DESCRIPTION: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATTRIBUTES: 
DESCRIPTION: 

DISplay Flags for Controller Status 
aDFX 
None 
None 

aDFX ·bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb·(crJ 
Status 
Immediate. Device Address Required. Never Saved 
The dISplay flags for Controller Command returns the Controller status flag 
as a 32 bit response. Each bit refers to a status flag as shown on the chart 
below. The aSSOCiated number for each flag corresponds to each binary (lor 
0) response In the following order: 
·31.30.29.28 •.... 3.2.1.0· 

.fill 
3127231915 
302622 1814 
2925201713 
2924 21 1612 
10976421 

Iill 

these bits are all reserved for 
future use they all return zero's 

14 User Fault no = 0 yes = 1 
11 Enable Circuit 0 = enable 1 = dISabled 
8 Failed nonvolatile memory checksum no= 0 yes = 1 
5 max posItion error exceeded no = 0 yes = 1 
3 command out dISabled 0 = no 1 = yes 
o commanded shutdown 0 = no 1 = yes 

Display Flags for Controller Status 
aDFX 
None 
b=O.1 

aDFX ·bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb·(crJ 
Status 
Immediate. Device Address Required. Never Saved 
The display flags of Controller Command returns the controller status flag 
as a 32 bit response. Each bit refers to a status flag as shown on the chart 
below. The associated number for each flag corresponds to each binary (lor 
0) response IS In the following order: 
·31.30.29.28 ..... 3.2.1.0· 

Iill 
312723 
302622 
2925 13 
2924 

these bits are all reserved for 
future use they all return zero's 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 
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!ill 
21 hit a software CCW lJrnjt no= ,~, yes = 1 
20 hit a software CW lJrnjt no = 0, yes= 1 
19 home Ilmit not found = 0, found = I 
18 jog dlsable = 0, enable = 1 
17 queued for RM mode no = 0, yes = 1 
16 run sequence on power up no=0 yes= 1 
15 U command 0=not waiting, l=waitlng for continue 
14 waiting for a trigger no = 0 yes = I 
13 home to resolver position no = 0 yes = 1 
12 back up to horne limit 0 = no yes = 1 
11 high speed portion of horne move no = 0 1 = In process 
10 execute a sequence no = - yes = 1 
9 walt on a timer no = 0 yes = 1 
8 hit a CCW limit no = 0 yes = 1 
7 hit a CW limit no = 0 yes = 1 
6 PS command 0=not waiting 1 = waiting for continue 
5 absolute move dlrectlon no = CW yes = CCW 
4 Incremental/absolute 0 = MPI 1 = MPA 
3 Mode preset = 0 continuous = 1 
2 Conunanded move dlrection 0 = CW 1 = CCW 
1 preset move In progress 0 = not moving 1 = moving 
o continuous move during acceleration/deceleration 0=not moving 
l=movlng 

Display Maximum Overshoot 
aDMO 
None 

aDMO *MAXIMUM_OVERSHOOT_= n_STEPS 
Status 
Immediate, Device Address Required, Never Saved 
This command reports the number of steps the motor moves past the 
destgnated distance. This command Is valid In preset moves only. 

aDMOl Gives overshoot report once, without descrtptive text 
aDMO Continually reports the position overshoot until any key is pressed. 

ThiS conunand is useful for tuning out overshoots In the system. When you 
tell the motor to execute a move, the overshoot value is set to zero and the 
overshoot is measured while the move is being made. When a new move is 
started the error is set to zero again. 

None 
COmmand 
>L 
>Al0 
>V2 
>D215¢00 
>G 
>1'2 
> IDMOl 
>8 
>G 
>N 

Descrlpt Ion 
Loop forever until stopped 
Sets acceleration to 10 rps2 
Sets velOCity to 2 rps 
Sets diStance to 25,000 steps 
Executes the move (Go) 
Walts 2 seconds aIler the move 
Reports maximum overshoot once without descriptive text 
Changes direction of the move. 
Executes the move (Go) 
End Loop 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID; 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

DiSplay Output Instantaneous 
aDOl 
None 
n = ± 1O.00VOLTS, ± 200 MILLIAMPS, ± 60 MILLIAMPS 

aDOl ·COMMAND_OUT=n 
Status 
ImmedJate, Device Address ReqUired, Never Saved 
This command displays the Analog output being applied to the drtve. It will 
constantly update and display the output to the drive. If you are In Voltage 
Output (COV) mode, the information range will be ± 10 volts. In you are In 
Lower Current Output (COCL) mode, the information range will be ± 60 
mllllamps. !fyou are In Higher Current Output (COCH) mode, the 
information range will be ± 200 milliamps. Analog output Is continuously 
reported until any key Is pressed. 

aDOl Continually reports the analog output value until any key Is pressed 
aDOll Report analog Input value I time only without descrtptlve text. 

COV, COCL, COCH 
Command Description 
> CXN Change JSI to + 10 Volts Output Mode 
> 10011 Report output voltage once 
> 1001 Reports the output voltage continuously 

Display Position Actual 
aDPA 
None 
None 

aDPA ·ACTUAL_POSITION=n_STEPS 
Status 
Immediate, Device Address Required, Never Saved 
The display position actual command displays the actual position In 
feedback steps. The function Is canceled by sending any single ASCII 
character to the JSI. 

aDPAl reports the actual position I time without descriptive text 
aDPA reports the actual poSition continuously until a character Is sent to the JSI 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 
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Display Position Error 
aDPE 

None 

aDPE ·POSmON_ERROR_ =n_STEPS 
Status 
Buffered, Device Address Required, Never Saved 
This conunand reports the difference between the position setPOint and the 
current position. The PID algortthm uses this number to determine the sign 
and magnitude of the command from the JSI. The larger the position error, 
the larger the control signal output to correct the error. This value Is also 
used by the controller to see if the motor is within the deadband specified by 
the CDO command. 

aDPE Continually reports the position error value until any key is pressed 
aDPEl Report Position error value 1 time only without descrtptlve text. 

CDO 
Command 
aDPE 

aDPEl 

Description 
Continually reports the pOSition error value until any key 
Is pressed 

Report posItion error value 1 time only without 
descriptive text. 

Display Setpoint POSItion 
aDPS 
None 
None 

aDPS ·POSITION_SETPOINT=n_STEPSn[cr) 
Status 
Buffered, Device Address Required, Never Saved 
This command reports the absolute position set point. This reporting Is 
continued until any character Is sent to the indexer through an RS-232C 
Interface. 

aDPS 
pressed 

aDPSl 
text. 

Continually reports the setpoint position value until any key Is 

Report[posllion setpolnt value 1 tlme only without descrtptive 

The pOSition set point Indicates the JSI's commanded pOSition for PID 
computation. 

None 
Command 
>DPS 
>DPSI 

Response 
Reports the setpoint posItion continuously 
Report set point position 1 time only without descriptive 
text. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

Step 1 

Step IA 

Step 2 

Step 3 

Step 3A 

Step 4 

Step 5 

SEE ALSO: 
EXAMPLE: 

Step 1 

Read Distance via Parallel Input/Output 
<a>DRD 
None 
None 

None 
Programming 
Buffered. Device Address Optional,. Savable In Sequence 
This command initiates the controller to read dtstance value from the parallel Inputs. 
You must set up the Inputs as Data Input using the IN command. You must also set 
up outputs as strobe outputs using t the OUT conunand. 1YPlcaJJy. you would set up 
8 Inputs as DATA Inputs and 5 Oulputs as strobe outputs using the OlIT command. If 
an Input Is designated as a Data Sign. then If It Is actlve during any byte read. the sign 
becomes negatlve. otherwise the Inactive condition (default) Is a positive sign. 

You must also set up the strobe output delay Urne (typiCally greater than a PLC Scan 
TIme. If using a PLC. or a minimal debounce Urne If using thumbwheel Switches) so 
that the device you are getting data from will know when the JSI Is ready for data 
Sequence of events take place when we enter the DRD command: 

The lowest Output bit deSignated as strobe output will go on and stay on for strobe 
output delay Urne defined by STR command. 

If an Input Is designated as a data valid Input. then the strobe output will stay active 
untll the data va1Jd Input Is active. 

The JSI will read the parallel Inputs designated as DATA Inputs. The lowest Inputs 
will be the least slgnillcant bit. The JSI reads 8 bits (2 BCD digits) and stores them 
Into two digits on the distance register. 

Next Strobe output bit deSignated as strobe output will go on and stay on for delay 
Urne defined by STR command. 

If an Input Is designated as a data valid Input, then the strobe output will stayactlve 
untll the data va1Jd Input Is active. 

The JSI will read the parallel Inputs deSignated as DATA Inputs are placed In the 
lowesl digits on the position register. Previously entered values are shilled two 
positions to the left. 

Steps 3 through 4 are repeated as many times as the strobe outputs are available. 
You can use up to 5 dlfIerent outputs as strobe outputs. The last two digits read are 
the least slgnillcant digit of the distance value. 

STR, IN. OUT 
The fonowlng example shows how the JSI reads the distance value of 3589721 steps. 
We will use Inputs 1 through 8 for DATA Inputs and outputs 1 through 4 for Strobe 
Outputs. 

1YJ>e the following: 

Command 
OUTIJ 
OUT2J 
OUT3J 
OUT4J 
ININ 
IN2N 
IN3N 
IN4N 
IN5N 
IN6N 
IN7N 
IN8N 
STR500 
A10 
VII 

Description 
Set Output 1 as Strobe Output 
Set Output 2 as Strobe Output 
Set Output 3 as Strobe Output 
Set Output 4 as Strobe Output 
Set Input 1 as a Least Significant DATA Input 
Set Input 2 as a DATA Input 
Set Input 3 as a DATA Input 
Set Input 4 as a DATA Input 
Set Input 5 as a DATA Input 
Set Input 6 as a DATA Input 
Set Input 7 as a DATA Input 
Set Input 8 as a the Most significant DATA Input 
Set strobe output delay Urne to 500 msec. 
Sets acceleration to 10 rps2 
Set velocity to 5 rps 
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Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8 

Step 9 

Step 10 

Step 11 
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As soon as you enter the Read Distance Via Parallel Input (DRD) command. the 
following should happen 

Type the following: 

Command 
DRD 

Descriotion 
Star! reading from Parallel input 

The JSI will turn on OlIn for 500 msec. 

You must have your inputs I through 8 to the following settings. 

o 
The current setting of the distance is 

0000000003 

3 

After the JSI reads the input. OlIn turns off and OlIT2 will automatically go on for 
SOOmsec. 

You must have your inputs 1 through 8 set to the follOwing setlings. 

I 8 7 N6 IN5 IN4 IN3 IN 
OF ON OFF o ON OFF FF FF 

5 8 

PreViously entered value of 03 shUts 2 loca((ons to the left and 58 is placed on the 2 
lowest posilions. The current setting of the distance value is: 

0000000358 

OUT 2 turns off and OUT3 automatically goes on for 500 msec. 

You must have your inputs 1 through 8 set to the following settings: 

IN6 IN5 IN4 
OFF ON OFF 

9 7 

PreViously entered values 0358 shifts 2 loca((ons to the left and 97 is placed on the 
two lowest positions. The current setting of the distance value is: 

0000035897 

OUT 3 tums off and OUT4 automatically goes on for 500 msec. 

You must have your inputs 1 through 8 set to the following settings. 

IN8 IN IN6 IN5 IN4 IN3 IN2 
OF OFF ON OFF OFF OFF OFF 

PreViously entered values 035897 shills two locations to the left and 21 is placed on 
the two lowest poSitions. The final setting of the distance value becomes 3.589.721. 

Since the fifth strobe output is not denned. the JSI now goes to the next command in 
the buffer. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

'PERCENT" 

'MAXIMUM' 

P 

10 

DISplay Tuning Parameters 
aDTP 
None 
None 

See DescrtpUon 
Status 
Immediate, Device Address Required 
ThIS command dISplays the selVO tUning parameters In block format. 

P Proportional Gain 
I Integral Gain 
D Dertvatlve Gain 

The first row displays the percentage of the maxlmum gain being used by the 
JSI, and the second row displays the maximum gain set for each parameter. 

This command also reports 
• The sum of Integrator Limit set by ClL command 
• The maxJmum position error set by CPE command 
• The motion resolution set by CMR command 
• Status of the Hardware limit enabled/not enabled 

CIL, CPE, CMR, LD, CIG, CPG, CDG, CJM, CPM. CDM 
lDTP 

I D 

0 0 
Proportional gain Is set 
to 10% of the maximum (500) 

500 1000 1000 Integral and Derivative 
gainS are turned alI (0%) 

'INTEGRATOR_LIMIT=65535 
CIL is set to 65535 

'MAXIMUM_POSITION_ERROR=4000_STEPS 
CPE is set to 4000 

'M0110N_RESOLUTION=4000_STEPS/REV 
cn resolution is set to 4000 steps 

'LIMITS ENABLED 
Ltniits are enabled by LW 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRlBUTES: 
DESCRIPTION: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRlBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRlBUTES: 
DESCRIPTION: 

Display Velocity Actual 
aDVA 
None 
None 

aDVA °ACTUAL_VELOCITY=n_RPM 
Status 
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Immediate. Device Address Required. Never Saved 
This number Is reported in revolutions per minute. This value Is the actual 
velocity being read from the feedback device. 

aDVA Continually reports the actual velocity continuously until any key Is pressed 
aDVAl Report the actual velocity 1 time only without deSCriptive text. 

Display Velocity Setpolnt 
aDVS 
None 
None 

aDVS °VELOCITY_SETPOINT=n 
Status 
Immediate. Device Address Required, Never Saved 
ThIS number Is reported In steps per second and can be reported either once 
or continually. ThIS value Is the velocity being calculated by the PID loop. 

aDVS Continually reports velocity setpoint until any key is pressed 
aDVS 1 Reporl the velocity setpolnt 1 time only Without descriptive text. 

None 
Command 
> lDVS 

Description 
Velocity setpolnt Is reported until a number key Is pressed. 

Enable RS-232C Communication Interface 
<a>E 
Communications Enabled 
None 

None 
Programming 
Immediate. Device Address Optional. Never Saved 
The Enable Communications Interface IE) command allows the controller to 
accept commands over the RS-232C Interface. You can re-enable the RS-
232C Interface with this command If you had previously dISabled the 
Interface with the Disable Communications Interface IF) command. If 
several units are using the same communications Interface, the E and F 
commands can help streamline programming. 
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SEE AlSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A'ITRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A'ITRIBUTES: 
DESCRIPTION: 

F 
COnunand 
>F 
>lE 

>->G 
>E 

Description 
Disables all units (axes) on the communications Interface 
Enables Device I 
Enables Device 4 
Executes the move (only axes 1 and 4 will move) 
Enable TS-232C communications on all devices. 

Only Axes 1 and 4 will make the preset move. Then all the others will be 
enabled. 

Disable RS-232C Communications Interface 
<a>F 
None 
None 

None 
Programming 
Immediate. Device Address Optional. Never Saved 
The Disable Communications Interface (F) command Is useful when you are 
programming multiple units on a single Interface. Axes that are not 
Intended to process global commands receive device specific F commands. 
This allows you to program other units without specifying a device Identifier 
on every command. I 
E 
Conunand 
>1F 

>31" 

Go 
<a>G 
None 
None 

None 
Motion 

Descrlotion 
Disables the communications Interface on units with 
device address I 
Disables the communications Interface on units with 
device address 3 
All of the Indexers (except devices I and 3) will execute the 
move (Go) 

Buffered. Device Address Optional. Saveable In Sequence 
The Go (G) command Instructs motion to occur using motion parameters that 
you have previously entered. You do not have to re-enter Acceleration (A). 
Velocity (VI. Distance (D). or the current mode (MN or MC) commands with 
each Go (G) command. The acceleration (A). Velocity (VI. and DIStance (D) 
values are saved In nonvolatile memory. In the Incremental Preset mode 
(MPI). a Go (G) command will move the steps you specified with the Distance 
(D) command. 
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SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATT'RIBUTES: 
DESCRIPTION: 
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A Go (G) conunand in the Absolute Preset mode (MPA) will not cause motion 
unless you enter a change tn Distance (D) command first. from where you 
are. 

In the Continuous mode (MC), you only need to enter the Acceleration (A) and 
Velocity (V) commands prior to the Go (G) command. The system Ignores the 
Distance (D) command tn this mode. 

No motion will occur until you enter the Go (G) command tn both the Normal 
(lIN) and Continuous (MC) modes. 

If motion does not occur with the Go (G) conunand. an activated software 
travel limit or end-of-travel Itmlt switch may be on. Check the limit 
switches. 

S, lIN, Me, A, V, D, MPI, MPA 
Command Description 
> lIN Sets mode to normal (preset) 
> M Sets acceleration to 5 rps2 
> V1!/) Sets velocity to 10 rps 
> D2I5(2I00 Sets distance to 25.000 steps 
> G Executes the move (Go) 
> Al Sets acceleration to 1 rps2 
> G Executes the move (Go) 

Assumtng the indexer Is in Incremental Preset mode. a move of 25.000 steps 
executes and then repeats the 25.000-step move uSing the new acceleration 
value of I rps2 frotal distance moved = 50.000 steps). 

Go Home 
<a>GB <n> 
n=1 
n = ± .01 - 99.99 rps 

None 
Motion 
Buffered. Devtce Address Optional. Savable In Sequence 
The Go Home (GB) command Instructs the JSI to search for an the home 
Itmlt switch in the positive or negative direction. It will define Home as the 
pOSition where the Home Limit signal changed states nearest the edge 
selected with the OS command. As soon as the selected edge Is detected 
(usually via a load activated switch) the motor decelerates to 0 velocity. 

The controller will then position the motor on the outside of the selected 
edge. Ftnally. the motor will creep at Final Go Home velOCity defined by 
GHF command tn the direction of the home active region. 

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 tnput to be active. 
This means that the Z Channel pulse should be enveloped by the active 
region of the Home Limit Input. 

The controller will reverse direction If an End-Of-Travel Itmit is activated 
while searching for Home; however. If a second End-Of-Travelllmlt is 
encountered in the new direction the Go Home procedure will stop and the 
operation will be aborted. The RG command will indicate If the operation 
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SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATrRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

was successful. If the Backup To Home Switch (OSB) function Is disabled by 
the OS command. the the motor will be considered at Home If the Home limit 
input Is still active at the end of the deceleration. follOWing the encounter of 
the selected edge of the home switch. See the Application Design Section for 
a detalled description of the homing function. 

If you set the Go Home velocity ustng the GH command. the motor will move 
in the dtrection and velocity specified by the GH command and the value Is 
stored in the GHV command. If you do not specify the velOCity. the homing 
will be executed using the velocity and dtrectlon defined by the GHV 
command. 

GIlA, GHV, IN, INL, GHF. OSB, OSC, 050, OSG, OSH 
Command Description 
> GlIAl'" Sets go home acceleration to 10 rps2 
> GBV2 Sets go home velocity to 2 rps 
> INiS Sets Input 1 as the remote go home Input 
> JNL(b The remote go home will be executed when the Go Home 

input Is low (Closed) 
> m Go Home In the direction and velOCity specIfied by GHV 

command using the GHA acceleration. 

Go Home Acceleration 
<a>GHAn 
n = 99.000 rps2 
n = 0.0001 - 9999.999 rps2 

aGHA "GRAnlcr) 
Motion 
Buffered. Device Address Optional. Savable In Sequence 
The Go Home Acceleration (GHA) command sets the linear acceleration 
value that will be used dUring any subsequent Go Home (GB) moves. The 
value Is stored In nonvolatile memory. 

The Go Home velocity Is set ustng the Go Home Velocity (GHV) command. You 
must use the IN command to specify the remote Go Home Input. 

GH. GHV, IN, INL 
Command 
> GIIAlC2i(b 
>GBV2 
> INiB 
> INL(I) 

>GH 

Description 
Sets Go Home acceleration to 100 rps2 
Sets Go Home velOCity to 2 rps 
Sets Input 1 as the remote go home Input 
The remote Go Home will be executed when Go Home Is low 
(closed) 
Go Home In the direction and velocity specIfied by GHV 
command. using the GHA acceleration 

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



NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

Go Home Final Velocity 
<a>GHFn 
n=O.1 rps 
n = 0-9.99 rps 

aGHF "GFHn[cr] 
Motion 
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Buffered. Device Address Optional. Savable In Sequence 
This command set the velocity for the final approach In the go horne 
sequence. The value is stored In nonvolatile memory. 

GH, 06, GAo GHA. GHV 
Command Description 
> GHF.I The velOCity of the final approach of the next Go Horne 

move will be .1 rps 
> GH2 Execute Go Horne at 2 rps In CW direction. 

Go Horne VelOCity 
<a>GHVn 
n=± 10 
n = ± .01 - 99.99 

aGHV ·GHVn[cr] 
Setup 
Buffered. Device Address Optional. Savable In Sequence 
This command sets the velocity and direction to be used for remote homing 
or for subsequent Go Horne (GH) commands. This command Is stored In 
nonvolatile memory. When you tum on the remote Go Horne Input. or issue a 
Go Horne (GH) command over RS-232C Interface. the motor will start moving 
In the direction and velocity specified by GHV command. 

The acceleration of homing process can be defined using the GHA command. 
The remote Go Horne Input must be specified using the IN command. 

GH. GHF, GHA, IN. lNL. 06 
Command Description 
> GlIAl(/) Sets Go Horne acceleration to 10 rps2 
> GHV2 Sets Go Horne velocity to 2 rps 
> INIS Sets Input 1 as the remote Go Horne Input 
> JNL0 The remote go horne will be executed when the Go Horne 

Input is low (closed) 
> GO Go horne in the direction and velocity specified by the GHV 

command. using the GHA Acceleration 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATrRIBUTES: 
DESCRIPTION: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATIRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

Backspace 
AB (Control B. ASCII 8) 
None 
None 

None 
Programming 
Immediate. Not Addressable. Never Saved 
This command allows you to delete the last character that you entered. The 
AB command wlll not prevent execution of an Immediate command. A new 
character may be entered at that position to replace the existing character. 
(AB Indicates that the Ctrl key Is held down when the B key Is pressed.) This 
command prompts the JSI to backup one character In the command bulTer. 
regardless of what appears on the terminal. On some terminals. the Ctrl and 
the left arrow (<-) keys produce the same character. 

Set Direction 
<a>B<s> 
s=+ 
S=+. -

None 
Motion 
BulTered. Device Address Optional. Savable In Sequence 
The Set Direction (B) command changes or defines the direction of the next 
move that the system wlll execute. This command does not elTect moves 
already In progress. 

H+ = 
H- = 
H = 

Sets move to CW direction 
Sets move to CCW direction 
Changes direction from the previous 
setting 

In preset moves. a Distance (D) command entered after the Set Direction (H) 
command overrides the direction set by the H command. In Continuous 
mode(MC) only the Set Direction (H) command can set the direction of 
motion. 

D 
Command 
>MN 
>AIS 
>W 
> Jl2I5(Il00 
>G 
>B 
>G 
>MC 
>B+ 
>G 

Description 
Sets Normal mode 
Sets acceleration to 5 rps2 
Sets velOCity to 5 rps 
Sets dlstance to 25.000 steps 
Executes the move (Go) In CW direction 
Reverses direction 
Executes the move (Go) In CCW direction 
Sets mode to continuous 
Sets direction to CW 
Moves continuously In CW direction 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

Bit " 

Bit 1 

Bit 2 

Compare Error Flag 
<a>lFERnnnnnnnn 
None 
n=O.l.x 

None 
Programming 
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ButTered. Device Address Optional. Savable In Sequence 
ThIs command checks to see If any fault condition exists to execute a 
conditional command. This command Is very s!mllar to IF_THEN 
statement In Basic Programming. The difference 15. the 8 bits set by 
different fault conditions determine the nexl command to be executed. This 
command compares the individual bit pattern of the error flag. A 0 means 
the error does not exist. and a 1 means the error does exist. An X means the 
compartson doesn't care whether that particular error exists or not, so If you 
put 8 X's after the IFER command. the commands between IFER and NIF will 
be executed no matter what the error condition of the commands may be. An 
IF command [IFER, IFFL, IFIN) cannot be used within another IF command. 

Thts command 15 useful to trap different error conditions. For example. you 
may want to move the motor In the CW direction If the motor reached the 
CCW limit. The command should be used In the XFK sequence to recover 
from errors or to set the JSI [especially the outputs) to a safe state. 

Refer to the following error bits. 

IFERnnnnnnnn 

L Drive Enable Input Is opened [Bit 0) 

User Fault Input Is Activated [Bit 1) 

Excessive Position Error [Bit 2) 

Software CCW Limit Encountered [Bit 3) 

Software CW LImIt Encountered [Bit 4) 

Fault [Any of 20. 23. 30. 66 Faults) [Bit 5) 

Hardware CW LImIt Encountered [Bit 6) 

Hardware CCW LImIt Encountered [Bit 7) 

For thts command. we will refer to 1 as set. and 0 as not set. 

Thts condition becomes set when you remove the Enable jumper from the 
JSI connector. Thts will also create an error 23. 

Thts condition becomes set when you use one of the 13 Inputs as a user fault 
Input and activate the Input. This will also create an error 66. 

This condition becomes set when the pOSition error set by the ePE value Is 
exceeded. This will also crea te an error 20. 
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Bit 3 

Btt 4 

Bit 5 

Bit 6 

Bit 7 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATfRlBUTES: 
DESCRIPTION: 

This condition becomes set when the software CCW llmit Is encountered. 
This will also create an error 44. 

This condition becomes set when the software CW llmit Is encountered. This 
will also create an error 43. 

This condition becomes set If anyone of the following conditions exist: 
ExceSSIve Position Error (Error 20), Drive Enable Opened (Error 23). 
EEPROM checksum error (error 30). or User Fault (error 66) becomes active. 

This condition becomes set when the hardware CW llmit Is encountered. 
This will also create an error 41. 

This condition becomes set when the hardware CCW llmit Is encountered. 
This will also create an error 42. 

DFX, NIF. IFIN. IFFL. UK 
Command Description 
> L Loop forever 
> IFERl If hardware CCW limit Switch Is encountered do the 

following. 
> Al~ Sets acceleration to 10 rps2 
> VIS Sets velocity to 5 rps 
> Dl~ Sets distance to 10.000 steps 
> G Executes the move (Go) 
> NIF End of statement 
> lFERXl If hardware CW llmit Is encountered do the following. 
> Al~ Sets acceleration to 10 rps2 
> VIS Sets velocity to 5 rps 
> D-l~ Sets distance to 10.000 steps In the opposite direction 
> G Executes the move (Go) 
> NIF End of statement 
> IFERXXXXXXXl If Drive enable Input Is opened do the following 
> l"CONNECT_ 
> l"DRIVE_ 
> l"ENABLE_ 
> l"INPUT_ 
>N 

Write to the RS-232C port letting the user 
know that drive enable Is disconnected. 
End of Loop 

There are three IF_WEN statements. The first checks If the hardware CCW 
llmit has been encountered. Motion will occur In the CW directton If CCW 
llmit has been encountered. Then It checks for the CW llmit to move In the 
CCW direction In case CW llmit has been encountered. Lastly. the controller 
checks for the Drive enable. 

Compare User Flag 
<a>IFFLnnnnnnnn 
None 
n=O.l.X 

None 
Programming 
Buffered. Device Address Optional. Savable In Sequence 
This command uses the pattern set by the Set User Flag (SFL) command to 
execute the conditional commands. This command Is very similar to the 
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SEE ALSO: 
EXAMPLE 1: 

Example 2: 
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IF_THEN statement In Basic Programming. The difference ts, the 8 bits set 
by the 8FL command are compared to the 8 bits set by the IFFL command. If 
the bit patterns match, the commands following the IFFL command up to 
NJII' will be executed. If the bit patterns do not match the program will skip 
to a command immediately following the NIF command. For this 
command, we will refer to 1 as set, and 0 as not set. An X represents a don't 
care condition, the bit will not be used In the evaluation of the condition. An 
IF command (IFFL, IFER, IFlN) cannot be used within another IF command. 

Thts command ts useful If you wtsh to make a dectslon based on previous 
sequence executions than will set or clear user flag bits. Also you can use a 
host computer to generate the SFL (User Flag) pattern depending on the 
condition, then you can use IFFL to perform branching type of operations. 

IFFLnnnnnnnn 
Bit 7 (MSB) ______ .... 1 I 
Bit '" (LSB) --------------'-

NJII', SFL, lFER, IFIN 
Command Description 
> SFL101 Set user flag bits 7 and 5 and clear bit 6, the remaining bits 

>Al0 
>W 
>~ 
>G 
> NJII' 

are left unaltered 
If user flag bits 5 and 7 are set and bits 6 and 4 clear, do the 
follOWing commands 
Sets acceleration to 10 rps2 
Sets velocity to 5 rps 
Sets dtstance to 25,000 steps 
Executes the move (Go) 
End of statement 

If the IFFL pattern matches the SFL setting the motor will move 25,000 steps. 

Command Description 
> SFLXlXl Set bits 4 and 6 
> IFFL1011XX10 Ifblts 1. 4, 5, and 7 are set and bits 0 and 6 are nol set do the 

>Al0 
>W 
>~ 
>G 
>NIF 
>IFFLXXXI 
>Al0 
>V2 
>1>-2500(1) 
>G 
>NIF 

following commands 
Sets acceleration to 10 rps2 
Sels velocity to 5 rps 
Sets dtstance to 5,000 steps 
Execules the move (Go) 
End of statement 
If bll 4 on SFL Is set, do the following commands. 
Sets acceleration to 10 rps2 
Sets velOcity to 2 rps 
Sets distance to 25,000 steps In the opposite direction 
Executes the move (Go) 
End of statement 

There are 2 IF_mEN statements on Example 2. The first one does not match the 
user flag, and skips to the command after NIF. The second IFFL pattern does match 
the SFL (User fiag) pattern, therefore the motor moves -25,000 steps. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

Compare Input Status 
<a>IFINnnnnnnnnnnnnnnnn 
None 
n=O,I,X 

None 
Programming 
Buffered, DevIce Address Optional, Savable In Sequence 
This command used the Input pattern (J6lnputs) of the JSI Controller to execute the 
conditional commands. This command Is very slmHar to th" IF_THEN statement In 
Basic Programming. The difference Is, the 16 Input bits set by varlous conditions will 
detennlne the next command to be executed. If the hardware Input patterns match 
the !FIN Input pattern, then the commands between !FIN and NIF will be executed. 
If patterns do not match, the command following the NIF will be executed. For this 
command, 1 means active and 0 means not active. You can use the INL command to 
set the actIVe state (High or Low) of your Inputs. An X means the JSI doesn't care 
whether that particular Input Is active or not. An IF command (IFIN, IFER, IFFL) 
cannot be used within another IF command. 

This command Is useful for branching and performing conditional moves. For 
example, depending on where you are, you may want to perform different moves. 

IFIN nnnnnnnnnnnnnnnn 

CCW Ltrrut ~ I 
CWLtrrut ~ 
Home 

Input I -----~ 

Input 13 -------------~ 

IN. INL. NIF 
COmmand 
>IF1NXXX10 

>Al0 
>W 
>D215000 
>G 
>NIF 
> IFINXXX01 

>Al0 
>W 
>D5000 
>G 
>NIF 
>IFINXXXl 
>l"DONE 
>NIF 

Description 
If Input I ts active and tnput 2 Is not active tssue the 
follOwing commands 
Sets acceleration to 10 rps2 
Sets velOCity to 5 rps 
Sets distance to 25,000 steps 
Executes the move (Go) 
End of statement 
If tnput 1 ts not active and tnput 2 Is active, Issue the 
following commands. 
Sets acceleration to 10 rps2 
Sets velocity to 5 rps 
Sets distance to 5,000 steps In the opposite direction 
Executes the move (Go) 
End of statement 
If tnput 1 ts active, do the follOwing command. 
End message saying done 
End of statement 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATfRlBUTES: 
DESCRIPTION: 

A 

Set Input Functions 
<a>lNnx 
n: 1 to 13.x:A 
n: 1- 13.x:A-Z 

See Example 
Setup 
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Buffered. Devtce Address Optional. Savable In Sequence 
ThIs command configures the function for each of the 13 Inputs on the JSI Controller. 
Each Input may be configured to function as one of the following. 

Trigger Input - Used with TR command as a comparison Input. 

INPUT ON - TrIgger Active 
INPUT OFF - TrIgger Inactive 

B Sequence Select Input - Used to execute predefined sequences from remote inputs. 

INPUT ON - Sequence Input Selected 
INPUT OFF - Sequence Input not Selected 

C Kill Input - Used to lnunedlately haIt execution of a move and to dump the sequence 
or command buffer. Same as executing a KIll (K) command. 

INPUT ON - KIll Initiated 
INPUT OFF - KIll not Initiated 

D Stop Input - Used to decelerate the motor to a stop using the preset acceleration (A) 
rate. Same as executing a Stop (S) command 

INPUT ON - Stop initiated 
INPUT OFF - Stop not Initiated 

E Arnpl!fler Shutdown Input - Used to enable and disable the amplifier. Same as ON 
and OFF command 

INPUT ON - Shutdown active (Disable Command Out) 
INPUT OFF - Drive Activated (Enable Command Out) 

F Pause/Continue Input - Used to pause and continue the commands being executed. 
Same as Pause (U) and Continue (e) commands. 

INPUT ON - Pause Execution 
INPUT OFF - Continue Execution 

G Go Input - Used to initiate a move. This Is entered as a Go (G) command. To make the 
motor move you must bring the Input from the OFF to the On state. 

INPUT ON - Execute the move (Go) 
INPUT OFF - Do not execute the move 

H Direction Input - Used to toggle the direction of the motor. Same as entering the H 
command You must toggle your Input from OFF to On to change the direction. 

Reserued 

J Jog CW Input - This Input Inl tlates Jogging In the CW or positive direction. To use 
this Input. you must enable Jogging using the OSEI command and set both High Jog 
Veloctty (JVH) and Low Jog VelOCity (JVL) 

INPUT ON - Start Jogging tn CW direction 
INPUT OFF - Stop Jogging 

K Jog CCW Input - This Input Initiates Jogging In the CCW or negative direction. To use 
this Input, you must enable Jogging using the OSEI command and define both High 
Jog Velocity (JVH) and Low Jog Velocity (JVL) 

INPUT ON - Start Jogging tn CCW direction 
INPUT OFF - Stop Jogging 
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L Jog Speed Select Inpul - Used to select 2 dl1Ierent velocities for Joggtng. High Jog 
Velocity Is defined by JVH conunand and Log Jog Velocity defined by JVL conunand. 
If not used. then Joggtng detaults to the low Jog velOCity. 

INPlJr ON - High Jog Velocity selected 
INPlJr OFF - Low Jog Velocity selected. 

M Terminate Loop Input - Used to terminate the loop after finishing the current pass. 
Same as executtng a Y command 

INPlJr ON - Terminate Loop 
[NPlJr OFF - Termlnate Loop not activated 

N Data Input - Used to load parallel bytes of data tnto the JSI Controller. You can use 
this tnput to strobe data for distance. velOCity. loop counts. and sequence Inputs. You 
can only define up to 8 tnputs as data tnputs. See DRD. LRD. XRD. and VRD for 
detailed explanatlon of the usage of the data tnput. 

o Reserved 

INPlJr ON - Data tnput true 
INPlJr OFF - Data Input false 

P Memory Lock Input - Used to prevent editing of sequence and lock out the usage of 
some of the conunands. This Input Is useful If you do not want anyone to get access to 
your program or tuning parameters. 

[NPlJr ON - Lock out sequence edltlng and conunands 
[NPlJr OFF - Do not lock out conunands 

Commands Locked Out: 
CDB. CDG. CDM. CFB. CIG. CIL. CIM. CIP. COCL. COCH. COP. COY. CPB. 
CPE.CPG.CPM.CVS.CMR.RFS.RlFS.XE.XD.SV 

The controller will report Its setttng. but you cannot change or use those conunands 
while you are tn a locked out mode. 

g Reserved 

R Reset Input - Used to Invoke a software reset of the controller. This Is the same as 
sending a Reset (Z) to the JSI. 

[NPlJr ON - Reset the Controller 
[NPlJr OFF - Do not reset the Controller 

S Go Home Input - Used to tnltlate a Go Home command. This Input Is the same as 
executing a GH command. You must define Go Home Velocity (GHV) and Go Home 
Acceleration (GHA) before executing homing 

[NPlJr ON - Execute Go Home 
[NPlJr OFF - Do not execute Go Home 

T Position Zero Input - Used to set the present poSition as absolute zero position. The 
same as executing a PZ command. 

[NPlJr ON - Zero the Absolute Position Counter 
[NPlJr OFF - Do not zero the Absolute Position Counter 

U User Fault Input - Input used to tndicate from other devices that a fault condition 
exists. This Input might be a pushbutton. PLC. or a Sensor Input. 

[NPlJr ON - Fault condition exists 
INPlJr OFF - No fault condition exists. 

When user tault Is activated. the error code 66 will flash on and off. This fault output 
is latched. to clear the fault you must either reset the drlve, cycle. JXlwer, or issue an 
ON conunand through the RS-232C Interface. 
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EXAMPLE: 
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V Data Valid Input - Input used with 8TR conunand to the handshake the data transfer 
from the Interface to JSI Input line. It Is used to Input Distance (DRD). Velocity 
(VRD), Loop count (LRD), and the sequence number (XRD). As soon as we enable one 
of the Inputs as data valid, the data wlII not be read unW a data valid line becomes 
actlve. If an Input Is not assigned to data valid, then the data loading occurs 
synchronously according to the Strobe (8TR) command. 

INPUfON - Data Valid 
INPUf OFF - Data not Valid 

W Data Sign Input - Input used with the DRD command to indicate the sign of the 
distance value being loaded. In an Input Is not set to a W function, then the sign 
defaults to a plus sign. 

INPUf ON - Sign Is negative 
INPUf OFF - Sign Is positive. 

Z No FUnction - The Input serves no assigned functlon. 

If you use any other letters that particular Input wlII set to z. The ON and OFF state of 
all 13 Inputs can be defined using the INL (Input Polarlty) command. Using this 
command, you can set your Input to be either active high, or active low. 

TR,K,8,~ON,OFF,PS,C.G,H,JVH,JVL,OSE,Y,Z,GH,PZ,DRD,VRD,LRD, 

XRD,STR 
command DeSCription 
> IN1C Set up Input 1 as KJII (K) Input 
> IN2G Set up Input 2 as Go (G) Input 
> 1N3J Set up Input 3 as CW Jog Input 
> 1N4K Set up Input 4 as CCW Jog Input 
> IN5L Set up Input 5 as Jog velocity Select Input 
> OSEl Enable Jogging 
> JVH10 Set high speed Jog velocity to 10 rps 
> JVLl Set low speed Jog velocity to 1 rps 
> lIN Status of all the Inputs are reported 
°0A_CCW_LIMIT_(STATUS_ON) 
°0B_CW _LIMIT_(STATUS_ON) 
°0C_HOME_LlMIT_(STATUS_OFF) 
°01_C_KILL_INPUT_(STATUS_OFF) 
°02_G_GO_INPUT_(STATUS_OFF) 
°03_J_JOG_CW_INPUT_(STATUS_OFF) 
°04_K_JOG_CCW_INPUT_ISTATUS_ON) 
°05_L_JOG_SPEED_SELECT_INPUT_(STATUS_ON) 
°06_A_TRIGGER_INPUT_(STATUS_ON) 
°07 _A_TRIGGER_INPUT_(STATUS_ON) 
°08_A]RIGGER_INPUT_(STATUS_OFF) 
°09_A_TRIGGER_INPUT_(STATUS_ON) 
°10_A_ TRIGGER_INPUT_(STATUS_OFF) 
°11_A_TRIGGER_INPUT_(STATUS_ON) 
° I 2_A_ TRIGGER_INPUT_(STATUS_ON) 
°13_A_TRIGGER_INPUT_(STATUS_OFF) 

lINl °01_C_KILL_INPUT_(STATUS_OFF) 

Status of only Input I Is reported back. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATfRIBUTES: 
DESCRIPTION: 

Set Active Input Level 
<a>lNLn 
n=O 
n = Oor I. x- UJW or HIGH 

alNL °n_INPUT_SIGNAL_LEVEL_ACTIVE_Xlcrl 
Setup 
Buffered. Device Address Optional. Savable tn Sequence 
This command configures the voltage level that the JSI considers to be an 
active tnput signal. 

INL(I) Sets a low level (closed) as an active signal 
1NL1 Sets a high level (Open) as an active Signal 

This command allows you to use either normally closed (INLl) or normally 
open (INW) switches. 
The maximum voltage for tnputs are 30VDC. and It Is current limited. 

IN 
Command Description 
> INLl Set a high level (open) as an active signal 
> A10 Sets acceleration to 10 rps2 
> V5 Sets velocity to 5 rps 
> IXI0!2I0 Sets distance to 5.000 steps 
> llNL °l_INPUT_SIGNAL_LEVEL_ACTIVE_HIGHlcrl 

The JSI responds with the active level of the tnputs after entertng these 
commands. 

Immedtate Output 
<a>IO<n> 
None 
n=O.l.orX 

alO °nnnn_nnnnlcrl 
Programming 
Immedtate. Device Address Optional. Never Saved 
Thts command tnunedlately sets the output bits configured as 
programmable outputs as specified tn the 10.command. It does not alTect the 
output state of outputs not configured as programmable.ThIs command can 
only be used by having a host with a RS-232C Interface on-Itne with the 
tndexer. Typically. this command Is used to tum a peripheral device on or 
off any time during the machine process. 
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SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 
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IOnnnnnnnn 
FIrst Output _____ -11 II 
Second Output _____ -.J. 

1hlrd OUtput--------l 
Fourth Output 
Fifth Output 
5Jxth Output 
Seventh Output Eighth Output ________ .....J 

Only Outputs Configured As Programmable 

Note that programmable output bits are configured by the OUT command. 
The voltage level represented as an active state ts defined with the OUTL 
conunand. The order of the output pattern ts programmable outputs from 
Output 1 to Output 8 (as labeled on the unit). 

o,our,OUI'L 
Command 
>0UI'5 
>0UI'6 
> lI4N 
>M 
>Vl0 
>D2t'l000 
>lOlX 

>G 
>1001 

Description 
Sets output 5 as a programmable output 
Sets output 6 as a programmable output 
Sets to preset mode 
Sets acceleration to 5 rps2 
Sets velocity to 10 rps 
Sets distance to 25,000 steps 
Sets Programmable Output 1 (labeled as Output 5) ON and 
leaves Programmable Output 2 (labeled as output 6) 
unaffected 
Executes the move (Go) 
Sets Programmable Output 1 (Output 6 label) OFF and 
leaves Programmable Output 2 (output 6 label) ON 

If the 1001 command ts tssued while the motor ts moving, Output 1 turns off, 
and Output 2 turns on. This Is different from the Output (0) command. The 0 
command ts buffered and executes after the move ts ftnlshed. 

Input Status Report 
alS 

b=O,1 

alS ·bbbb_bbbb_bbbb_bbbblcrl 
Status 
Immediate, Device Address Required, Never Saved 
Reports the status of the 16 discrete tnputs. The actual function of the tnput 
Is deterrntned by the IN command. The active voltage level Is deterrntned by 
the JNL conunand. 
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SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 

mputI3------------------------~ 

TIlls IS mll a software status. It will report the actual hardware status of the 
Inputs. ThIS command Is useful for troubleshooting an application. 

IN,INL 
COmmand 
>lJS 

Description 
·1000_1000_0001_0110[cr] 

The CCW limit and Inputs 2, 9, II and 12 are active. 

Jog Acceleration 
<a>JAn 
n = 99.<XXl rps2 
n = .001 - 999.999 

aJA ·JAn[cr] 
Motion 
Buffered, Device Address Optional, Savable In Sequence 
The jog acceleration conunand al10ws you to spectfy the linear acceleration 
rate that wil1 be appIJed to reach constant jog velocity. The value IS stored In 
nonvolatile memory. 

JVL, JVH, OSE 
Command 
>JA30 
>JVL2 

Pescript ion 
Sets jog acceleration to 30 rps2 
Sets low jog velocity to 2 rps 

Motion ramps to a velocity of 2 rps at an acceleration rate of 30 rps when jog 
the Input IS activated. 

Jog VelOCity (High) 
<a>JVn 
n= 10 
n = .001 to 99.999 rps 

aJVH·JVHn[cr] 
Setup 
Buffered, Device Address Optional 
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DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 
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TIlls command defines the speed at which the motor will run when Jog Input 
has been turned on and the high jog velocity Is selected. You can define 2 
different Jogging velocities: 

JVL Low speed jog 
JVB High speed jog 

Typically you will use high speed jog to move the load to the vicinity of where 
you want to be. Then you can use the low speed jog to poSition your load 
accurately. 

The jog speed now or High) and the jog Inputs ~og CW or Jog CCW] must be 
defined uSing the IN command. The acceleration rate of the jog can be 
specified using the JA command. The default for the jog speed Is low jog 
velocity (JVL). 

IN. JNL, JA, JVL 
Conunand 
> INIL 
>1N2J 
>1N3K 
>JAI0 
>JVL.I 
>JVH10 
>1NL0 

Jog Velocity (Low) 
<a>JVLn 
n= 1 

Description 
Set Input I as the Jog velocity select (Wgh or low) 
Set Input 2 as Jog Input In the positive direction 
Set Input 3 as Jog Input In the negative direction 
Jog Acceleration Is set to 10 rps2 
Set Low Jog velocity to .1 rps 
Set high Jog velocity to 10 rps 
Set the active level of the Jog Input to low 

n = .01 to 99.999 rps 

aJV L °JVLnlcrl 
Setup 
Buffered. Device Address Optional 
This command defines the speed at which the motor will run when Jog Input 
has been turned on. You can define 2 different Jogging velocities: 

JVL Low speed jog 
JVB High speed jog 

Typically you will use high speed jog to move the load to the vicinity of where 
you want to be. Then you can use the low speed jog to position your load 
accurately. 

The jog speed now or High) and the jog Inputs (Jog CW or Jog CCW] must be 
defined using the IN command. The acceleration rate of the jog can be 
specified using the JA command. The default for the jog speed Is the JVL 
value. 

IN. JNL, JA, JVB 
Command 
> INIL 
>1N2J 
>1N3K 
>JAI0 
> JVL.l 
>JVH10 
>INW 

Description 
Set Input I as the jog velocity select (high or low) 
Set Input 2 as Jog Input In the positive direction 
Set Input 3 as Jog Input In the negative direction 
Jog Acceleration Is set to 10 rps2 
Set low Jog velOCity to .1 rps 
Set high Jog velocity to 10 rps 
Set the active level of the Jog Input to low 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Kill 
<a>K 
None 
None 

None 
Motion 
Immediate, Device Address Optional, Never Saved 
The KIll (K) command Is an emergency stop command and should only be used as 
such. 111Is command causes tndexlng to cease tmmediately. There Is NO 
deceleration. If KIll causes the motor to lose torque (I.e .. large loads at high speed), 
the load could be driven past limit switches and cause damage to the mechantsm and 
POSSibly to the operation. 

In addition to stopping. the K command will terminate a loop. end a time delay and 
clear the command buffer. 

s 
COmmand 
>A5 
>V2 
>MC 
>0 
• 
• 
• 
>K 

Loop 
<a>L<n> 
None 
n = 0-99,999.999 

None 
Programming 

Description 
Sets acceleration to 5 rps2 
Sets velocity to 2 rps 
Sets mode to continuous 
Executes ille move (Go) 

Stops ille motion Instantly 

BufTered, Device Address Optional, Savable In Sequence 
When you combine ille Loop (L) command wlill ille End·of·Loop (N) command. all of 
ille commands between Land N will be repeated the number of times Indicated by n. 
If you enler ille L command wlthoul a value specified for n. or wlill a O. subsequenl 
commands will be repeated continuously. Loops may be nested up to 16 levels deep. 

The Stop Loop (Y) command terminates a loop at ille end of the current repetition. 
The Immediate Pause (U) command allows you to temporarily halt loop execution. 
You can use the Continue (C) command to resume loop execution. 

Y,N,U,C 
Command 
>1..6 
>A5 
>Vl0 
>Dl0000 
>0 
>N 

Description 
Loops 5 times 
Sets acceleration to 5 rps2 
Sets velocity to 10 rps 
Sets distance 10 10.000 steps 
Executes ille move (Go) 
Specifies the above 10.000·step move to be repeated five limes 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 

TIPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Limit Acceleration 
<a>LAn 
n = 900.000 rps2 
n=0.OOl-9999.999 rps2 

aLA ·LArJ.(cr) 
Setup 
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Buffered. Devtce Address Optional. Savable tn Sequence 
The Ltntit Acceleration (LA) command allows you to deftne the deceleration 
rate that should be used when an end-of-traveilimit or software travel limit 
Is encountered. The value Is stored tn nonvolatile memory. This command 
Is usefullf you do not want an abrupt stop upon encountering a 1lmIt. 
However. you should be careful to specUY a deceleration rate that will stop 
the load before It can do any damage. Normally. limit switches are placed so 
that the load safely decelerates to a stop. 

A, LD. SLD 
Command 
> LAIS(I) 

Limit Disable 
<a>LDn 
n=O 
n=0-3 

Description 
Motion decelerates at 50 rps2 when it encounters an end of 
travel limit. 

aLD ·0_CW_AND_CCW_L1MITS_ENABLED[cr) or 
·l_CCW _LIMITS_ENABLED[cr) or 
·2_CW_LIMITS_ENABLED[cr) or 
·3_NO_LIMITS_ENABLED[cr) 

Setup 
Buffered. Device Address Optional. Saveable In Sequence 
The Unlit Disable (LD) command allows you to enable/disable the end-of­
travel limit switch protection. The LD0 condition does not allow motion 
without properly Installing the I!mit Inputs. If you want motion without 
wtrtng the IlmIts. you must Issue the LD3 command. 

Enable CCW and CW IlmIts 
Disable CW limits 
Disable CCW limits 
Disable CCW and CW l!mits 

Description 

n = 0 (Default) 
n=l 
n=2 
n=3 

RA, SLD 
COmmand 
> J.ID0 

> 1U)3 

Enables CW and CCW IlmIts. Motion will occur only If the 
limit tnputs are bypassed or connected to limit switches. 
Allows you to make any move. regardless of the limit 
tnput state. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
lYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
lYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Illuminate Number on LED Display 
<a>LED<n> 

n=O-99 

Programming 
Buffered. Device Address Optional 
This command allows the user to set a number to the 2 digit LED display on 
the JSI Drive. This command Is useful when you want the JSI to Interact 
with the operator. For example. you might define number 90 as the moving 
status. or number 95 as stopped status. The LED command without a value 
will cancel a previous LED command as the diSplay In blanked. 

Command 
>PS 

>Al0 
>VS 
>~ 
> l.EI)90 
>G 
> lED9IS 
>C 

Line Feed 
aLF 
None 
None 

aLF [II] 
Programming 

Description 
Pause execution of following commands untU the 
Continue (C) command is issued 
Set acceleration to 10 rps2 
Set velocity to 5 rps 
Set move distance to 25.000 steps 
Tum on 2 digit LEDs to 90 (Moving) 
Execute the move (Go) 
Tum on 2 digit LEDs to 95 (stopped) 
Continue execution 

Buffered. Device Address Required. Savable In Sequence 
When you tssue the Line Feed (LF) command. the system transmits a line feed 
character (ASCII Code 10) over the communications link. This command is 
useful when you send messages to control a display screen. or to signal a 
move completion. 

ex 
Command 
>AIS 
>W 
>D~ 
>G 
> ll.F 

Description 
Sets acceleration to 5 rps2 
Sets velocity to 5 rps 
Sets distance to 15.000 steps 
Executes the move (Go) 
Transmits a line feed character over the communications 
interface after the move is completed 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATTRIBUTES: 
DESCRIPTION: 

Step 1 

Step lA 

Step 2 

Step 3 

Step 3A 

Step 4 

Step 5 

SEE ALSO: 
EXAMPLE: 

Step 1 

Chaptef 5. Software Refefence 1 1 1 

Read Loop Count via Parallel Input/Output 
<a>LRD 
None 

None 
Programming 
Buffered. DevIce Address Optional. Savable tn Sequence 
This command initiates the controller to read I..Dop Count values from the parallel 
Inputs. You must set up the Inputs as Data Inputs using the IN command. You must 
also set up outputs as strobe outputs. Typically. you would set up 8 Inputs as DATA 
Inputs and 5 OUtputs as strobe outputs using the OUT command. You must also set 
up the strobe output delay time (typically greater than a PLC Scan TIme If using a 
PLC. or a minimal debounce Urne If using thumbwheel Switches) so that the dev1ce 
you are gettlng dala from will know when the JSI Is ready for data. Sequence of events 
take place when we enter the LRD command: 

The lowest Output bit designated as strobe output will go on and stay on for strobe 
output delay Urne defined by STR command. 

If an Input Is designated as a data valid Input. then the strobe output will slay active 
untJI the data valid Input Is active. 

The JSI will read the parallel Inputs designated as DATA Inputs. The lowest Inputs 
will be the least Significant bit. The JSI reads 8 bits (2 BCD digits) and stores them 
Into two digits on the loop register. 

Next Strobe output bit designated as strobe output will go on and stay on for delay 
Urne defined by STR command. 

If an Input Is designated as a data valid Input. then the strobe output will stay active 
untll the data valid Input Is active 

The JSI will read the parallel Inputs designated as DATA Inputs are placed In the 
lowest digits on the loop register. Previously entered values are shifted two positions 
to the lefi. 

Steps 3 through 4 are repeated as many times as the strobe outputs are avaUable. 
You can use up to 5 dillerent outputs as strobe outputs. The last two digits read are 
the least significant digit of the loop value. 

STR, IN, OUT 
The following example shows how the JSI reads the loop value of 721. We will use 
Inputs 1 through 8 for DATA Inputs and outputs 1 through 4 for Strobe OUtputs. 

Type the following: 

Command 
OUTIJ 
OUT2J 
OUT3J 
OUT4J 
ININ 
IN2N 
IN3N 
IN4N 
IN liN 
IN6N 
IN7N 
IN8N 
8TRII00 
A10 
VII 
D2000 

DeSCription 
Set Output 1 as Strobe Output 
Set Output 2 as Strobe Output 
Set Output 3 as Strobe OUtput 
Set Output 4 as Strobe Output 
Set Input 1 as a Least Significant DATA Input 
Set Input 2 as a DATA Input 
Set Input 3 as a DATA Input 
Set Input 4 as a DATA Input 
Set Input 5 as a DATA Input 
Set Input 6 as a DATA Input 
Set Input 7 as a DATA Input 
Set Input 8 as a the Most Significant DATA Input 
Set strobe oulput delay Urne to 500 msec. 
Sets acceleration to 10 rps2 
Set velocity to 5 rps 
Set Distance to 2.000 steps 

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



11 2 JSI S"IVO Controll", US"' Guid" 

Step 2 

step 3 

step 4 

Step 5 

Step 6 

Step 7 

Step 8 

Step 9 

Step 10 

Step 11 

As soon as you enter the Read Loop count via Parallel Input (LRD) command. the 
following should happen 

Type the following: 

Conunand 
LRD 
G 
1'2 
N 

Description 
Start readtng from Parallel tnput 
Execute the move 
Walt 2 seconds 
End of loop 

The JSI w1ll tum on OUT! for 500 msec. 

You must have your tnputs I through 8 to the following setttngs. 

o 

The current setttng of the loop count Is 
0000000000 

o 

After the JSI reads the tnput. OUfI turns off and ourz w1ll automatically go on for 
5OOmsec. 

You must have your tnputs I through 8 set to the following settings. 

IN7 IN6 IN5 IN4 IN3 IN2 IN! 
OFF OFF OFF OFF OFF OFF OFF 

o '" Prevlously entered value of 00 shifts 2 locations to the left and 00 Is placed on the 2 
lowest poSitions. The current setung of the Loop count value Is: 

0000000000 

ourz automatically goes on for 500 msec. 

You must have your tnputs I through 8 set to the following setttngs: 

IN7 IN6 IN5 IN4 IN2 
OFF OFF OFF OFF ON 

o 7 

Prevlously entered values 0000 shifts 2 locations to the left and 07 Is placed on the 
two lowest positions. The current setting of the Loop count value Is: 

0000000007 

OUf4 automatically goes on for 500 msec. 

You must have your tnputs I through 8 set to the followtng settings. 

I 8 IN7 IN6 IN5 IN4 IN IN2 I 
F OF ON OF OFF OF OF 

2 

Prevlously entered values 000007 shifts two locations to the left and 21 Is placed on 
the two lowest positions. The final setting of the loop count value becomes 

0000721 

Stnce the ftfth strobe output Is not defined, the JSI now goes to the next command tn 
the buffer and executes the move 721 Urnes with 2 second delay between each move. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Chapter 5. Software Reference 1 1 3 

Mode Continuous 
<a>IIC 
None 
None 

None 
Motion 
Buffered, Device Address Optional. Savable In Sequence 
The Mode Continuous (MC) command causes subsequent moves to Ignore any 
distance parameter and move continuously. You can clear the MC command 
with the Move Normal (MN) command. 

The JSI uses the Acceleration (A) and Velocity (V) commands to reach 
continuous velocity. 

Using the TIme Delay (T), TrIgger (TRI. and Velocity (V) commands, you can 
achieve basic velocity profiling. 

MN, A, V, TR, T 
Command 
>MC 
>M 
>W 
>G 

Description 
Sets mode to continuous 
Sets acceleration to 5 rps2 
Sets velocity to 5 rps 
Executes the move (Go) 

The motor turns at 5 rps untJI It Is halted by the Stop (S) command, Kill (K) 
command, a limit switch, or by a new velocity specification. 

Mode Normal 
<a>MN 
None 
None 

None 
Motion 
ButTered, Device Address Optional, Savable In Sequence 
The Mode Normal (MN) command sets the posItioning mode to preset. In 
Mode Normal, the motor will move the distance specified with the distance 
(D) command. To define the complete move profile, you must define 
Acceleration (A), Velocity (V), and the DIStance (D). The MN command IS used 
to change the mode of operalion from Mode Continuous (MC). 

MC, D, A, V, MPA, MPI 
Command 
>MN 
>MPI 
>M 
>W 
>Dl~ 
>G 

Description 
Set pOSitiOning mode to preset 
Set to Incremental posllionlng mode 
Set acceleration to 5 rps2 
Set velocity to 5 rps 
Set distance to 1,000 steps 
Executes the move (Go) 

Motor turns 1,000 steps In the CW direction after the G command IS Issued. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Mode Position Absolute 
<a>IIPA 
None 
None 

None 
Setup 
Buffered. DevIce Address Optional. Savable In Sequence 
This command sets the positioning mode to absolute. In this mode all move 
distances are referenced to absolute zero. Note that In Mode Nonnal (MN) and Mode 
Position Absolute (IU'AJ. glvtng two consecutive go (a) commands w1lI cause the 
motor to move once. stnce the motor will have achieved Its desired absolute position 
at the end of the first move. 

Mode Position Absolute (MPAJ Is most useful In appllcatlons that require moves to 
specific locations. 

You can set the absolute counter to zero by cycltng power or Issuing a Position Zero 
(PZ) command. 

MN. lIIIPI. D. pz. SP 
Command Description 
> MN Set mode normal (preset). 
> IU'A Set poslUon mode absolute. 
> AS Set acceleration to 5 rps2 
> VI0 Set velocity to 10 rps. 
> D25.000 Set distance to 25.000 steps. 
> a Motor will move to absolute position 25.000. 
> D12.500 Set distance to +12.500 steps 
> a Motor will move to absolute position +12.500 steps. 

Mode POSition Incremental 
<a>lIIIPI 
None 
None 

None 
Setup 
Buffered. Device Address Optional. Savable In Sequence. 
This command sets the posilioning mode to incremental. In incremental mode all 
move distances specified with the Distance (D) command will be referenced to the 
current position. Mode Position Incremental (MPI) is most useful tn appllcations 
that require repelitlve movements. such as feed to length appllcations. 

MN. lIIIPA, D 
Command 
>MN 
> IU'I 
>A5 
>VI0 
> D10.000 
>0 
>0 

DescriptIon 
Set posi lioning mode normal (preset) 
Set positioning mode incremental 
Sets acceleration to 5 rps2 
Sets velocity to 10 rps 
Sets distance of move to 10.000 steps 
Move 10.000 steps CW 
Move another 10.000 steps CW 

The motor moves 10.000 steps CW after each a command. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEEAlBO: 

End of Loop 
<a>N 
None 
None 

None 
Programming 
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Buffered. DevIce Address Optional. Savable in Sequence 
TIlls command marks the end of loop. You can use this conunand in 
conjunction with the Loop (L) command. All buffered conunands that you 
enter between the L and N commands are executed as many Urnes as the 
number that you enter following the L command. 

L.PS. e, Y,L 
Command 
>PS 

> !lIN 
>A15 
>'-'5 
>Dl~ 
>LII 
>G 
>N 
>e 

Description 
Pauses the execution of buffered commands until the JSI 
receives a Continue (e) command 
Sets move to mode normal 
Sets acceleration to 5 rps2 
Sets velocity to 5 rps 
Sets move distance to 10.000 steps 
Loops the above sertes of commands five times 
Executes the move (Go) 
Ends the loop 
Clears pause and executes all the buffered commands 

The motor makes a 10.000 step move 5 times. 

End of IF commands 
<a>NlF 
None 
None 

None 
Programming 
Buffered. Device Address Optional. Savable In Sequence 
This command marks the end of an IF command. The JSI has three IF commands. 

IFFL If the User Flag pattern matches. execute the following commands 
IFER If certain error conditions exist. execute the following commands 
IF IN If the 16 Input pattern matches, execute the following command. 

When you use any of the three commands, listed above. you would end the commands. 
follOwing the IF command with the NlF. 

In case the IF condition does not match. the commands between IF and NlF will not 
be executed. and the program will skip to the command following the NlF command. 

IFFL. IFER. IFIN 
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EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATIRIBlITES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Command 
> INUII 
>D'lNXU10 

>Al0 
>\'5 
>D2110H 
>0 
> 1'I1F 
> D'INXXX01 

>Al0 
>\'5 
>DII0H 
>0 
> 1'I1F 
> D'INXXXI 

> l"OONE 
> 1'I1F 

Output 
<3.>0 <0> 
None 
n=O.lorx 

aO -nnnn_nnnn!cr! 
Programming 

Descrtption 
Set active Input level low. 
If input 1 is active and Input 2 is not active issue the folloWing 
commands then skip to the co=d follOWIng the 1'I1F 
command 
Sets acceleration to 10 rps2 
Sets velocity to 5 rps 
Sets distance to 25.000 steps 
Executes the move (Go) 
End of statement 
If Input 1 is not active and Input 2 is active. issue the folloWIng 
commands then skip to the command folloWIng the NlF 
command. 
Sets accelera tion to 10 rps2 
Sets velocity to 5 rps 
Sets distance to 5.000 steps In the opposite direction 
Executes the move (Go) 
End of statement 
If Input 1 is active. do the folloWIng command. then skip to the 
command following the NIF command 
Transmit message saying done 
End of statement 

Buffered. Device Address Optional. Savable In Sequence 
The Output (0) command turns the output bits configured as programmable outputs 
on and off. It does not aJfect the output state of the outputs not configured as 
programmable. This is used for signaling remote controllers. turning on LED·s. or 
sounding alarms. The output can Indicate that the motor is In poSition. about to 
begin its move. or is at constant velocity. eic. 

The programmable output bits are configured by the OUT command. The voltage 
level represented as an active state is defined with the OUTL command. The order of 
the output pattern Is programmable outputs from output 1 to output 8 (as labeled on 
the unit). 

Onmm .. 

First Output _____ ---J'I 
Second Output -------'. 
ThIrd Output 

Only Outputs configured as 
Programmable 

OUT, 10, OUTL 
Command 
>OUT2A 
>OUT4A 
>Al0 
>\'5 
>D20000 
>001 

>0 
>OX0 

DeSCription 
Set output 3 as a programmable output 
Set output 4 as a programmable output 
Set acceleration to 10 rps2 
Sets velocity to 5 rps 
Set move distance to 20.000 steps 
Set programmable output 1 (labeled as Output 3) off and output 2 
(labeled as Output 4) on 
Executes the move (Go) 
After the move ends. tum off programmable output 2 (labeled as 
Output 4) 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
A1TRlBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A1TRlBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Off 
<a>OFF 
ON 
None 

None 
Programming 
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Immediate. Device Address Optional. Never Saved. 
ThIS command allows you to dISable the JSI command OUT (voltage or 
current output). When you Issue an OFF command. the fault LED light will be 
on to !nd!cate that the command OUT output IS shut down. You must Issue an 
ON command to enable the command OUT output and clear the fault. The 
contents of the buffer will be cleared when you execute thIS command. 

ThIS command IS s!m!lar to the STl command. However. this command IS 
immediate. and STl Is buffered. 

ON. BTl, S'r0 
Command 
> OFF 

On 
<a>ON 

None 

None 
Programming 

Description 
Turns off the JSI command OUT output 

Immediate. Device Address Optional. Never Saved 
This command turns enables the JSI command OUT (voltage or current 
output). If you Issue the OFF command to disable the JSI command OUT 
output. issuing the ON command re-enables the output (voltage or current). 
The command out configuration Is set with the COV command to a voltage 
source. and to a current source with the COCL and COCH commands. 

The ON command stops existing motion. This command Is s!m!lar to the 
ST0 command. The ON command. however. Is immediate and ST0 Is 
buffered. 

OFF, BTl, S'r0 
Command 
>m 

Description 
Turns on the JSI command OUT output 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATTRIBUTES: 
DESCRlPTION: 

SEE ALSO: 

NAME: 
SYNTAX: 
DEFAULT; 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATTRIBUTES: 
DESCRlPTION: 

SEE ALSO: 

Function Setup Report 
a06 
None 
b=O,l 

a06 °bbbb_bbbb[crJ 
Status 
Buffered, Device Address Required, Savable tn Sequence 
Reports the status of OS command (OSA-OSH) settings . 

• 
o 

OSH-------------------" 

OSB, OSC, 080, lOSE, OSG, OSH 

Back up to Home Switch 
<a>OSBb 
b=O 
b=O,l 

None 
Setup 
Buffered, Device Address Optional, Savable tn Sequence 
ClSB0 Do not back up to home switch 
0881 Back up to home switch 

If you do not enabled function, the JSI wUl consider the motor at Home If the 
home tnput IS acttve at the end of deceleration after encountertng the active 
edge of the Home region. If you enable this function, the JSI wUl decelerate 
the motor to a stop after encountertng the active edge of the Home region, and 
then move the motor tn the opposite direction of the Initial Go Home move 
with the GHF velocity until the active edge of the Home region IS 
encountered. The JSI wUl then consider the motor at Home. ThIS occurs 
regardless of whether or not the home tnput IS active at the end of the 
deceleration of the tnltlal Go Home move. 

GH, OSC, 080, OiSG, OSH, OS 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Define Active State of Home Switch 
<a>06Cb 
b=O 
b=O.l 

None 
Setup 
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Buffered. Device Address Optional. Savable tn Sequence 
0SC0 Active state of home Inpulls a low signal level 
OSCl Active slale of home I.nput is a high Signal level 

Thls command sets the active stale of the home Input. It enables you to use 
either a normally closed or a normally open swllch for homing. OSC0 
requires a low voltage signal to activate lhe home Ilmll input. 

OSC 1 requires a high-voltage slgnallo actlvale the home I!mlt input. 

GH,OS 
Command 
OSCl 

Description 
Sets home Input's active state to a high state 

Enable Encoder Z Channel Inpul 
<a>OSDb 
b=O 
b=O.l 

None 
Selup 
Buffered. Device Address Optional. Savable In Sequence 
()SD() Disable Z channel function during home 
0501 Recognizes Z channel after encountering lhe home 

The Z channel ls used (In conjunction wilh a load activated switch connecled 
to home Ilmlt) Ito determine the home position. The switch determtnes the 
home region. The Z channel determines lhe exact pOSition In lhat region 
that will be used as the home reference. 

OSB. OSC. OSE, OSF, GH, GHA, GHF, GHV 
Command Description 
()SD() Dlsable Z cha~mel function 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

Jog Enable 
<a>OSEb 
b=O 
b=O,l 

None 
Setup 
Buffered, Device Address Optional, Savable In Sequence 
The jogging functions are configured with the IN command, and are enabled 
with the 08E conunand. 

OSE(I) 
0SE1 

Jog Disable 
Jog Enable 

IN. JVL, JA, INL 

Final homing direction 
<a>OSGb 
b=O 
b=O,l 

None 
Setup 
Buffered, Device Address Optional, Savable In Sequence 
0SG0 Sets the final Home approach direction to be clockwise 
0SG1 Sets the final home approach direction to be counterclockwise 

ThiS enables you to approach home from any direction yet stop at home 
repeatedly In the same edge of the switch 

OSH 

Reference Edge of Home Switch 
<a>08Hb 
b=O 
b=O,l 

None 
Setup 
Buffered, Device Address Optional, Savable In Sequence 
OSH~ Selects the clockwise side of the Home signal as the "edge" on which 

the final approach will stop 

0SH1 Selects the counterclockwise side of the home signal as the "edge" on 
which the final approach will stop 
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SEE ALSO; 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

A 
B 
C 
D 

E 
F 

G 

H 
I 
J 

K 
L 

M 
N 

o 
P 

Q 
R 
S 
T 

Z 
OTHERS: 
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The clockwise edge of the Home switch ts defined as the first switch 
transition seen by the JSI when traveling ofT of the CW llm!t In the CCW 
dlrection. If n = 1, the counterclockwISe edge of the Home switch will be 
referenced as the Home position. The counterclockwise edge of the Home 
switch ts defined as the first switch transition seen by the JSI when 
traveling off of the CCW limit In the CW dtrectton. 

06G 

Output Functions 
<a>OUTnx 
x=A 
n= 1-8, x=A-n 

aOUTn See Example 
Programming 
Buffered, Devtce Address Optional, Savable In Sequence 
Thts command sets the functions for each of the eight outputs. All the 
outputs can be configured for different functions. The factory setting for all 
eight outputs are programmable output bits. The follOWing table Itsts the 
functions avaIlable for each output bit. 

Programmable Output - Used with 0 and 10 commands 
MovfI1g / Not MOlJfI1g - On when motion Is occurring 
Sequence fI1 Progress - On when a sequence ts being executed. 
At limits - On when the motor has reached either a software or hardware 
limit 
At Position zero - On when the absolute position counter ts zero 
Fault - On when a fault has occurred. See RSE command for possible fault 
conditions 
DeadJxuu1 - On when position error exceeds the deadband set by CDB 
command 
Amp Off - Indicates when you tum off the drive uSing OFF or STI command 
Reseroed 
Strobe - Turns on to load bytes of parallel data. Indicates to the Interface 
that the JSI Is ready for data. 
Command Error - On when RS-232C or BCD Input has bad data 
Position Error Fault - On when following error set by CPE command Is 
exceeded. Thts situation also crealles an error 20 
Reseroed 
CW Software Until Reached - CW Software llm!t set with SL command has 
activated 
Reseroed 
CCW Software IfIllit reached - CCW Software limit set with SL command has 
activated 
Reseroed 
CW Hardware l'fIllit activated 
CCW hardware lfIllit activated 
Output based on posilion - Thts output goes on when a condition specified by 
OUTP command exists. 
No Function 
No Function 

Outputs 1 through 8 can be conngured as anyone of the functions described 
above. For example, output 3 ts set as an at position zero Indicator:: 

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



1 2 2 JSI S9rvO Control/9r US9r Guide 

SEE ALSO: 
EXAMPLE 1: 

EXAMPLE 2: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRlPTlON: 

SEE ALSO: 
EXAMPLE: 

Our3E 

_ _ ',J Tum ON (when at 

Output 3 

posllm 
mt~ 

IN. OVTP. OUTL 
The OUT connnamd also reports the status of each output bit. 
aOUTl °1_A_PROGRAMMABLE __ OUTPUT_(STATUS_ON) 

By not specifying the output bit number. JSI reports the status of all the 
output bits. 
aOUT 
°1_A_PROGRAIVIMABLE_OUTPUT _(STATUS_ON) 
°2_A_PROGRAIVIMABLE_OUTPUT_(STATUS_ON) 
°3_A_PROGRAIVIMABLE_OUTPUT_(STATUS_ON) 
°4_A]ROGRAIVIMABLE_OUTPUT_(STATUS_ON) 
°5_A_PROGRAIVIMABLE_OUTPUT_(STATUS_ON) 
°6_A_PROGRAIVIMABLE_OUTPUT_(STATUS_ON) 
°7 _A_PROGRAIVIMABLE_OUTPUT_(STATUS_ON) 
·S_A_PROGRAIVIMABLE_OUTPUT_(STATUS_ON) 

Set Active Output Level 
<a>OUTLn 
n=O 
n =0.1. X= Low or High 

aOUTL °n_OUTPUT_SIGNAL_LEVEL_ACTlVE_x(crJ 
Setup 
Buffered. Devlc!~ Address Optional. Savable In Sequence 
ThiS command eonfigures the voltage level that the JSI considers to be an 
active output sll;nal. 

O~ 
OUTLI 

Sets a low level (OV) as an active Signal 
Sets a high level (5-30V) as an active signal 

Outputs 1 through S are open collector outputs. Therefore. you must supply 
power (5-30VDC) to run the outputs. The output is able to sink up to 300 
mAmps of current. You must configure the outputs uSing the OUT command 
If you wiSh to use the outputs for anything other than programmable 
outputs. 

OUT 
Command Description 
> O~ Set a low level (OV) active signal 
> OUTlA Set output 1 as a programmable output 
> lOUTL °0_0UTPUT_SIGNAL_LEVEL_ACTIVE_LOW(cr) 
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NAME: 
SYNTAX: 
DEFAULT: 
VALID: 
RESPONSE: 

TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE I: 

EXAMPLE 2: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

Output on Poslt:lon 
<a>OUTPxn, <t> 
x=A,n=O,t=5 
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aOUTP ·OUTPUT ON x POSITION n[cr[ 
·POSITION_ OUTP-UT _ ON_ TIME_ CMILLISECONDS _[cr [ 
Setup 
Buffered, Device Address Optional,. Savable In Sequence 
An output can be configured to actiivate based on the position with the OUT 
command. The comparison position Is entered as either an Incremental or 
absolute position. 

The command OIUTP Is configured as OUTPxn,<t> where x Is A for Absolute 
or I for Incremental mode, n Is distance, and Is the time In milliseconds the 
output Is active (only In Incremental model. 

In absolute mode, the output turns on when the current position Is greater 
than the entered distance. The time Is Ignored In this mode. 

In Incremental mode, the output turns on each time the distance Is traversed 
and stays activated for the entered time. The sign for the distance will 
convert to a plus sign as the distance Is an absolute value. 

OUT 
Command 
>OUT2T 
> OUTPAl(1)00 

Description 
Set Output 2 to activate based on position 
When the absolute pOSition Is greater than + 1000, the 
output turns on 

Command Description 
> OUT2T Set output 2 to activate based on position 
> OUTPI,~,1500 The output will activate for 500 milliseconds every 5000 

steps 

Absolute POSition Report 
aPR 
None 
n = ±2,147,483,Ei47 

aPR ·±n[cr[ 
Status 
Buffered, Device Address ReqUired, Savable In Sequence 
Absolute position request: response Is ·snnnnnnnnnn[cr). Reports motor 
position with re:;pect to power up pOSition or last time a SP command was 
Issued. The units of distance are scaled by the CMR command. The absolute 
position counter can track up to +/ .. 231 -I, or 2, 1 47,483,Ei47 steps. If the 
counter Is overrun In the relative pOSition mode (by running the motor 
continuously for long periods of time, 24 hours at 20 RPS and 5,000 steps per 
rev!. the absolute pOSition will be Invalid. 
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SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
A1TRlBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

In preset mode. response to this command will be reported after the move is 
done. In continuous mode. the response to this command wlll be reported 
after motor reaches constant velocity. 

IIPI.IIPA. lIN. PZ. D 
Command 
>PZ 
>Ul3 
>Al0 
>W 
>~ 
>G 
> lJIR 

Pause 
<a>PS 
None 
None 

None 
Programming 

Description 
Resets the absolute counter to zero 
Dtsable both cw & CCW lJmlis 
Set Acceleration to 10 rps2 
Set velocity to 5 rps 
Set move dtstanc:e to 5000 steps 
Executes the move (Go) 
Request absolute position report. Response should be 
(·-+000000500Cl[crI) 

Buffered. Device Address Optional, Savable in Sequence 
Thts command pauses execution of a command string or sequence following 
the Pause (PS) command unUl the ,JSI receives a Continue (e) command. 
This command is useful if you need to enter a complete string of commands 
before you can execute your other commands. 

Thts command :IS useful for interactive tests and in synchronizing multiple 
indexes that have long command strings. 

e 
COmmand 
>PS 

>A5 
>W 
>~ 
>G 
>1'2 
>G 
>e 

Description 
Pauses execution of follOWing commands until the JSI 
receives the Continue (e) command 
Sets acceleration to 5 rps2 
Sets velocity to !i rps 
Sets move distance to 25.000 steps 
Executes the move (Go) 
Delays the next move for 2 sec 
Executes the move (Go) 
Continues Execution 

When the JSI receives the e command. the motor moves 25.000 steps twice 
with a 2 second delay. 
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NAME: 
SYNrAX: 
DEFAULT: 
RANGE: 
VALlO: 
RESPONSE: 
lYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNrAX: 
DEFAULT: 
RANGE: 

VALlO: 
RESPONSE: 
lYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE I: 

EXAMPLE 2: 
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Set Absolute Counter to Zero 
<a>PZ 
None 
None 

None 
Setup 
ButTered. Oev1ce }.ddress Optional. Savable In Sequence 
This command sets the absolute position counter to zero. 

lIN. IIPI. IIPA. Pi~ D 
Command Description 
> IIPA Make all preset moves with respect to absolute zero position 
> AlII Set Acceleration to 10 rps2 
> V5 Set Velocity to 5 IlPs 
> D2511142l Set move dis lance to 2500 steps 
> G Executes the move (Go) 
> 1PR Report Absolute Posillon (Response = '+2500) 
> PZ Zero the absolute counter 
> 1PR Report absolute position (Response = '0) 

Quote 
a''x 
None 
X = Any ASCII character or number (In the range of 33-126 decimal), with a maximum 
string length of 18 characters. 

X = The ASClI range of characters accepted by the command 
Programming 
ButTered. DevIce Address Required. Savable In Sequence 
Any characters entered after the quotation marksC') will be transmitted, exactly as 
they were entered. over the RS-232C lI.nk. A space entered by the space bar indicates 
the end of the command. A space is always sent after the last character in the string. 
This command Is used during buffered moves or sequences. or to command other 
Compumotor devices to move. The ASClI range of characters accepted by the 
command is 33 - 126 (decimal). 

CR. LF 
Command 
> lIN 
>Al0 
>V5 
> D12511142l 
>0 
> l"MOVE_OONlt 

Command 
>l1l'i 
>Al0 
>V5 
> D12511142l 
>0 
> 1"2XRl 

Descriotion 
Set to mode nomlal (Preset Moves) 
Set acceleration to 10 rps2 
Set veloci ty to 5 rps 
Set distance to 12.500 steps 
Executes the move (Go) 

After motor finished the move. the Compumotor JSl will send the 
message MOVE_DONE out from the RS-232C port. 

Descriotion 
Set to mode nomlal (Preset Moves) 
Set acceleration to 10 rps2 
Set velocity to 5 rps 
Set distance to 12,500 steps 
Executes the move (Go) 
Once the move Is done, Run Sequence 1 is commanded on a unit 
with device address 2. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Exit Velocity Profiling Mode 
<a>Q13 
None 
None 

None 
Setup 
Buffered. DevIce Address Optional. Savable In Sequence 
The Q0 command exits the velocity proftling mode. Motion will stop when 
Q01s1ssued. 

Q1.RII 
See Q1 command 

Enter Velocity Profiling Mode 
<a>Ql 
None 
None 

None 
Setup 
Buffered. Device Address OptionaL Savable In Sequence 
The Ql command enters the JSI In velocity profiling mode. Subsequent RM 
commands will cause an Immediate change In motion velocity. Use 90 to 
exit this mode. 

Q0.RII 
Command 
>91 
> RM0100 
>~ 
> RMl01Z10 
>RM~ 
> RM0100 
>~ 

Descriotion 
Enter Velocity Profiling mode 
Go to RM velocity of (100 hex) RM rps 
Go to RM velOCity of (500 hex) RM rps 
Go to RM velOCity of (1000 hex) RM rps 
Go to RM velOCity of (500 hex) RM rps 
Go to RM velOCity of (100 hex) RM rps 
Exit velocity profiling mode 

Motion will stop when 90 command Is entered. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

Report JSI Status 
aR 
None 
=R.B,S,C 

aR "x/crJ 
Status 
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Immediate, Device Address Required, Never Saved 
The Request JSI Status (R) command can be used to tndicate the general 
status of the JSI. Possible responses are: 
Response 
Character 
"R 

~fjnltlon 
Ready 
Ready, Attention Needed 
Busy 
Busy, Attention Needed 

The following conditions will cause a response Indicating that the JSI Is 
busy: 

• Perfonntng a preset mOve 
• Performtng a eonttnuous move 
• A time delay Is tn progress. (T command) 
• tn Rl\I[ mode 
• Paused 
• Walttng on a Trtgger 
• In Jog mode 
• GotngHome 
• In Power-on s<~quence mode 
• Runntng a sequence 
• Executtng a loop 

The followtng conditions will cause a response indicattng than an error 
exists. 

• A feedback error condition exits. 
• Go home failed 
• Limit has been encountered 
o Sequence exe<::ution was unsuccessful 

When the response tndlcates that attention Is required, more details on the 
error condition are available by ustng the RA or RB commands. 

It Is not recommended that this command be used In tight polltng loops 
which could result tn microprocessor over load. Inserttng time delays can 
alleviate this problem. 

This command Is not tntended to be used to determtne If a move Is complete. 
Rather It should be used after the move Is complete to determine If there 
might be errors or faults. 

Use a buffered status request command or a programmable output to tndicate 
move completion. 

RA,RB 
Command 
>lR 

Description 
(Response) = OR (JSI ready to accept a command and no 
error conditions require attention.) 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

Character 

"@ 

°A 
"B 
"C 
°D 
°E 
OF 
'G 
°H 
°1 
oJ 
OK 
°L 
OM 
ON 
'0 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

Umlt Switch Status Report 
aKA 

x=@,A,B,C,D,E,F,G,H,I,J,K,L,M,N,O 

aHA "xIcrl 
Status 
Immediate, DevIce Address Required, Never Saved 
The Umlt Switch Status Report (RAJ command responds with the status of 
the end of travel limits durtng the last move as well as the present condition. 
This Is done by lresponding with one of 16 characters representing the 
condltlons listed below. 

Last Move Limit Switch 
ThmIrnI' fill,e 

CW Limit CCW Limit CCW Limit CW Limit 

NO NO NO NO 
YES NO NO NO 
NO YES NO NO 
YES YES NO NO 
NO NO YES NO 
YES NO YES NO 
NO YES YES NO 
YES YES YES NO 
NO NO NO YES 
YES NO NO YES 
NO YES NO YES 
YES YES NO YES 
NO NO YES YES 
YES NO YES YES 
NO YES YES YES 
YES YES YES YES 

The RA command Is useful when the motor will not move in either or both 
dlrectlons. The report back will indicate whether or not the last move was 
terminated by one or both end of travel limits. 

Loop, Pause, Shutdown, Trtgger Status Report 
aRB 
None 
x=@,A,B,C,D,E,F,G,H, I,J, K, L, M, N, 0 

aRB "xlcrl 
Status 
Immediate, Device Address Required, Never Saved 
Responds with the form "xIcrl whelCe x = "@" - "0" 

This command :reports the status of four functions within the JSI: Loop In 
P:rogress, Pause in P:rogress, nigger Walt Active and Shutdown active. 
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Response 

*@ 

·A 
*B 
'C 
*D 
·E 
·F 
'G 
·H 
·1 
.J 
*K 
·L 
·M 
·N 
'0 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATrRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 
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~ ~e Shutdown Trlgge 
Arllo ... ArflVf' 

r 

NO NO NO NO 
YES NO NO NO 
NO YES NO NO 
YES YES NO NO 
NO NO YES NO 
YES NO YES NO 
NO YES YES NO 
YES YES YES NO 
NO NO NO YES 
YES NO NO YES 
NO YES NO YES 
YES YES NO YES 
NO NO YES YES 
YES NO YES YES 
NO YES YES YES 
YES YES YES YES 

R. RA, TR, PS, L, ST 
Command Description 
> 1RB After using lRB. response came back as·A. This means 

that the JSI Is currently executing a loop. 

Return Drive Parameters to Factory Setting 
<a>RFS 
None 
None 

None 
Setup 
Immediate, Device Address Optional, Never Saved 
Return the drlvt, to factory setting. The Save (SV) command must be used to 
retain the values In nonvolatile memory, The following settings are 
changed: 

Proportional Gain (PG) set to 10 
Proportional Maxtmum (CPM) set to 500 
Integral Gain (CIG) set to 0 
Integral Maxlmum (CIM) set to WOO 
Differential Gain (CDG) set to 0 
Differential Maximum (CDM) set to 100 
Dead Band (CDII) set to 0 
Motion Resolution (CMR) set to 4000 
Maximum Position Error (CPE) sell to 4000 
Integrator Sum Limit (CIL) set to 65.535 

RIFS, SV 
None 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Go Home Status Report 
alIG 
None 
x=@,A 

aRG "xIcr) 
Status 
Immediate, Devlice Address ReqUired, Never Saved 
Go Home Status, request: responds with either o@ or °A indicating success or 
fallure of last go home attempt. 
Response Go Home Successful 
'@ NO 
°A YES 

GH,R,RA,RB 

Return JSI to Factory Settings 
<a>RIFS 
None 
None 

None 
Setup 
Immediate, Device Address Optional, Never Saved 
Execution of th:ls command will cause the following JSI parameters to 
return to facto~~ default settings. 

Configure Feed Back (CFB) set to 1 (Incremental encoder) 
4000 (Feedback resolution) 

Software LlmIts (SL) set to 0, 0 
Jog Velocity High (JVH) set to 10 rps 
Jog Velocity Low (JVL) set to 1 rps 
Jog Acceleration (JA) set to 99 rps2 
Limit Acceleration (LA) set to 900 rps2 
Go Home Velocity (GHV) set to 1 rps 
Go Home FinalIGHF) set to 0.1 rps 
Go Home AccekraUon (GIlA) set to 99 rps2 
Velocity M set to 1 rps 
Acceleration (A) set to 10 rps2 
Output Peak (COP) set to 100 
SS flags set to 0 
OS flags set to 0 
Conflgurable Inputs (IN) set to trigger Inputs (A) 
Conflgurable Outputs (OUT) set to programmable outputs (A) 
All Sequences (1 - 100) are erased. 

The command out Signal must be disabled (OFF or ST(i)) to execute the RIFS 
command. 

RFS 
None 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE 
TIPE: 
ATrR.IBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 
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Rate MultlpJlerln Velocity Streaming Mode 
<A>RMh 
RMIil0000 
h = 00000 to FFFFF 

None 
Motion 
Buffered. DevICe Address Optional. Savable tn Sequence 
RM command followed by 5 hexadecimal digits represent a velOCity 

The velocity change IS essentially Instantaneous; there Is no 
acceleratlon/ deceleration ramp between velOCIties. A limit switch -closure 
will stop movement while tn velocity profiling mode. but does not cause the 
JSI to exit velOCity streamtng mode. RM (profiling) mode IS unidirectional. 
The dtrectlon wlll be the last activated direction either from an actual move 
or from a D or H: command. BIdirectional moves ustng thIS mode can be 
made by return.lng to velOCity zero. SWitching orr RM mode. changing the 
direction. and n~-enabllng RM mode. ThIS extra overhead should be 
acceptable given the need to attend to going to velocity zero when changing 
directions In real situations. 

To generate the hexadeCimal for any particular speed: 
ddddd = (~eedback resolutlon(steps/rv)*256*(servo sampling time) 

Where the feedback resolution Is from the CFB command and the servo 
sampling time Is either 0.000512 (CFBl) or 0.001024 (CFB2) _ Then convert 
ddddd to hex 

Ql,Q0 
Command 
>CFBl.4000 

>Q1 
>RM00418 
>RM00830 
>Tl 
>RM00418 
>~ 
>g/I 

Description 
Set to feedback resolution of 4000 and servo sampling 
time to 0.0000512 
Enter Velocity streaming mode 
Accelerate to 2 rps 
Accelerate to 4 rps 
Run at 4 rps for 1 sec 
Decelerate to 2 rps 
Decelerate to 0 rps 
ExIt velOCity streamIng mode 

Notes on Velocity Profiltng Mode: 
Situations requiring non-Jlnear accelerations may use the Q0. Ql and RM 
commands. Ql IS used to enter the velocity profiltng mode. and Q0 IS used to 
exit. While In this mode the RM command IS used to generate velocity values 
that are tmrnedlately tmplemented while the motor Is moving. ThIS means 
that the RM command must be sent to the JSI at the time the change In 
velocity IS requIred. This creates a stair-step errect In velocity change. By 
tmplementtng a large number of very small Instantaneous velocIty changes. 
a smooth. non-linear acceleration ramp can be achieved. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

SEE ALSO: 

Report Status of Sequence Execution 
aRB 

x=@.A.B.C.D 

aRB >x!cr) 
Status 
Immediate. DevIce Address Required. Never Saved 
Responds In the fonn "x(cr) where X = "@" - "D". 
Bit 0: Sequence started; Bit 1: Sequence Ended 

Respa1se Sequence Sequence Bad 
O!aracter Started Ended Loop 

"@ NO NO NO 
·A YES NO NO 
*B NO YES NO 
"C YES YES NO 
·D N/A N/A YES 

Whenever a sequence Is started. the sequence start bit Is set and the sequence 
end bit Is cleared (this only occurs If the sequence Is valid and Is actually 
run). Whenever a sequence Is ended. the start bit Is cleared and the end bit Is 
set. Any abrupt move termination (e.g .. limit activation). or a K or S 
command clean, both bits. 

*D Is reported when there Is an unbalanced number of loops and loop 
terminators insIde a sequence. Starting a loop In one sequence and 
terminating It In another sequence Is not allowed. Nested loops require 
complete closure before execution will begin. 

Sequence started Is !rue when: An XR. XRP or a power-up successfully starts 
a sequence. 

It Is false when: A STOP or a KILL command Is received. or limits are hit. 

Sequence Ended Is !rue when: An XT Is encountered. when a STOP or KILL Is 
executed. or when End-of-Travel limit Is encountered. 

Sequence ended Is false when: A sequence Is successfully started. 

XR.XRP 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

Report Servo Errors 
aRSE 
None 
See Below 

See Below 
Status 
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Immediate, Devllce Address Required, Never Saved 
You can find out what error condition .~sts in the JSI uSing this command. !fyou 
see the two dlglt LED flashing a code, you should start troubleshooting the unit using 
the RSE command. The error number and its descrtption are reported. The possible 
error messages are: 
16 AmpUfter otT 
20 Following error exceeded 
23 Enable plu!( not inserted 
30 CRC error ~o EEPROM 
41 CW Hardware Urnlt 
42 CCW Hardware Urnit 
43 CW Software Umlt 
44 CCW Softw,are Umlt 
60 Commanded OfT 
66 User Fault 

POSSIBLE RESPONSES: Command 
aRSE 
aUE 
aRSE 

Response 
"NO_ERRORS[cr] 
*COMMAND_OlIT_DlSABLED_BY_x[cr] x = 16.20, 23. 30. 60.66 
"JSI_DlSABLED_BY_x[cr] x = 41. 42, 43. 44 

SEE ALSO: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

None 

Revision Level JReport 
aRV 

n= 0 - 9, x =A-.z 

aRV"92-nnmmn-nn<Xll>[cr) 
Status 
Immediate, Device Address Required. Never Saved 
The Revision (RV) command respond" with the software part number and Its revision 
level. The response Is in the form shown below: 

*92-nnnnnn-nn<xn>[cr] 
part number revision level 

The part number Identifies which product the software Is wrttten for, as well as any 
special features that the software may Include. The revision levelldentilles when the 
software was written. You may want to record this infonnation in your own records 
for future use. l1hls type of Information Is useful when you consult Parker 
Compumotor's Applications Department. 

Command 
IRV 

Response 
Response = "92-007830-0IYI 

The product Is Identilled by 92-0078:10. 111e revision level Is Identilled by 01 Yl. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATIRIBUTES: 
DESCRIPTION: 

Stop 
<a>S 
None 
None 

None 

Immediate. Devllce Address Optional. Never Saved 
This command decelerates motion to a stop using the last defined 
Acceleration (A) command. This command normally clears any remaining 
commands In the command buffer" unless prevented from doing so by the 
Clear/Save The Command Buffer On Stop (SSHl) command. When the SSHI 
command Is present. the S command stops only the current move. The JSI 
executes the next command In the buffer. The Stop (S) command does not 
stop motion In Velocity Streaming or Rate Multiplier (RM) mode. If you are 
In the RM mode. Issue an Exit Velocity Profiling Mode (Q0) command to stop 
the motion. 

If the 8SL command Is enabled. issuing a Continue (e) command after a S 
command will resume execution by completing the Interrupted move and 
continuing sequ ence or buffer execution. 

K, SSH. 90. A, SSL. e 
Command Description 
> Me Sets move in continuous mode 
> AI Sets acceleration to I rps2 
> Vl0 Sets velocity to 10 rps 
> G Executes the move (Go) 
> Ali Sets Acceleration to 5 rps2 
> S Stops (motor decelerates) to 0 rps at a rate of 5 rps2 

The S command is not buffered since it Is an lmmedlate command. As soon 
as the JSI receives the S command. it stops motion. 

Set User Flag 
<a>SFLnnnnnnnn 
n=O 
n=O.lorX 

<a>SFL ·nnnn_nnnn{cr] 
Programming 
Buffered. Device Address Optional 
This command sets a condition of 8 dilTerent bits. You can define the state of bits I 
through 8 using thts command to be elither a O. I, or X A 0 clears the corresponding 
bit, as I sets the ,corresponding bit. and an x retains the bit's present value. Not all 
the bits need to be defined during an SFL command: SFLll sets bits 6 and 7 while 
leaving the remaining bits unaltered. 
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SEE ALSO: 
EXAMPlE: 

NAME: 
SYNfAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATIRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 
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SFLnnnnnnnn 

Most Significant (Bit 7) __ ---II I 
Least Significant (Bit 0) ---.~ 

Once you set bits 1 though 8. you can use the lFFL (If the flags match) command to do 
an IF _1liEN operation. 

I .... L.NI .. 
Command 
> BFL10l4Z1 
>1 .. FL1010 

>Al0 
>W 
> D25000 
>0 
>N1F 

Descrtptton 
Set blls 5 and 7. and clear blls 6 and 4 
If user flag bits 5 and 7 are set. then Issue the following 
commands 
Set acceleration to 10 rps2 
Set velocity to 5 rps 
Set distance to 25.000 steps 
Executes the mov" (Go) 
End ofIFFL 

If IF .. L pattern matches the SFL pattem. the motor will move 25.000 steps. 

Software Umlts 
<a>SLn.x 
n=O.x=O 
n. x = ±2.147.483.!>47 

aBL ·CCW_SOFlWARE_UMIT_nlcrJ ·CW _SOFlWARE_LIMIT_xlcrJ 
Setup 
Buffered. Devtce Address Optional. Savable In Sequence 
This command deflnes the counterclockwise (CCW) and Clockwise (eW) software end 
of travel lImlts respectively. Once you define the CCW and CW software limits. the 
motor will not be able to exceed those positions. unless the software limlls are 
disabled by the SI1..1)3 command. You may use the our command to conflgure 1 or 
more outpuls to "Ignallf a software end of travel limit has been encountered. When 
the motor reache" the software limit. it will come to an immediate stop. using the 
acceleration spe(:ified. 

SL-20.4000 

CCW Software Urnlt = -20 -~ 
CW Software Limit = 4000 --

OUT. BLD. LA 
Command 
> BL-10000.26'~4 

>BLD0 
>PZ 
>Al0 
>W 
>040000 
>0 

Description 
Set CCW software limit to -1000 steps. Set CW software limit to 
26944 steps. 
Enable both CW and CCW software llmlls 
Set absolute position to zero 
Set acceleration to 10 rps2 
Set velocity to (; rps 
Set distance to 40.000 steps 
Executes the move (Go) 

Motor will start movtng and starts decelerating when It reaches 26944 steps. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 

TIPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

Software Llrnlt Disable 
<a>SLDn 
n=3 
n=0-3 

aSLD "0_CW j\ND_CCW _SOFlWARE_TRAVEL_LlMlTS_ENABLED[crl or 
"CCW _SOFlWARE_ TRA VEL_LlMIT_ENABLED[crl or 
"2 CW SOFlWARE TRAVEL LIMIT ENABLED[crl or 
"3::'NO'::-SOFTWARE::'TRAVEL::'LlMITS_ENABLED[crl 
Setup 
Buffered, Device Address Optional, Savable In Sequence 
Thts command enables or dtsables the software end of travel llrnlts defined 
by the SL command 

Enables both CW and CCW Software limits. motion will not be 
allowed to go past the software ltmlts 

SLDl 
SLD2 
SLD3 

Disables CW Software ltmlt. Can travel past CW Software ltmlt 
Disables CCW Software Limit. Can travel past CCW Software LIrnlt. 
Disable both CW and CCW Software ltmlts. Motor wllllgnore both 
CW and CCW software lJmit. 

Thts command :is very slrnllar to the Hardware Llrnlt Dtsable (LD) command, 
except It uses software llmJts. 

You can use the OUT command to conJIgure an output to Indicate that the 
software llmJt has been reached. However. if you disable the llmJts, the 
output will not be activated even U· the motion goes past the software limit. 

SL.OUT 
Command 
> SL0.(/) 
>PZ 
> AI(/) 
>W 
>~ 
>SLD3 
>G 

Descriotion 
Set CCW software llmlt to 0 and CW software ltmlt to 0 
Set absolute position to zero 
Set acceleration to 10 rps2 
Set velocity to 5 rps 
Set distance to 25,000 steps 
Disable both CW and CCW software lJmlts 
Executes the move (Go) 

If SLD(/) was entered in place of SI~D3. motion would not have occurred. 
because the motor is silting on the software ltmlt. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Scan Time Delay 
<a>SNn 
n=50 
n=lt01000 
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aSN ·SCAN_TIME=n_MILLISECONDS!cr) 
Setup 
Buffered. Device Address Optional. Savable In Sequence 
The Scan (SN) conunand allows you to define the debounce time (In 
mllliseconds) fot' external sequence selection Inputs. The debounce time IS 
the amount of time that the sequence Inputs must remaIn constant for a 
proper reading from a remote controller. such as a progranunable logic 
controller (PLC). if you are using a PLC you should change the debounce time 
to be greater than the scan time for the PLC to assure that the correct data IS 
present when the data IS read. 

None 
Command 
>SNl50 

Description 
Sets scan time of sequence select Inputs to 150 
milliseconds. 

Set Position Absolute 
<a>SPn 
n=O 
n = ± 1.999.999.'999 

None 
Setup 
Buffered. Device Address Optional. Savable In Sequence 
ThIS command allows you to set the absolute counter (value n). The SP 
conunand IS uSleful for labeling a position value at a certain point. For 
example. you Cfffi set the zero refe:rence point (home) to some location other 
than that of the physical hardware horne. If you have a cut -off saw. for 
example. you may not be able to mount the home switch at the cut point. 
However. by mounting the home switch at a known dIStance away. and 
resetting the reference point with the SP conunand. you can make the system 
function as If the horne switch were at the cut point. 

Note that the units of the SP conunand are scaled by the CMR conunand. You 
can get a pOSition report In the same units by using the PR conunand. 

MPI, MPA, PR.D. pz. CMR 
Command 
>MN 
>A2 
>GH2 
>PZ 
> lPR 
>~ 
> lPR 

Description 
Sets mode to normal 
Sets acceleration to 2 rps2 
Instructs the motor to go home at 2 rps 
Sets the absolute pOSition counter to zero units 
.~~~ Reads the absolute pOSition counter 

Sets absolute cCiunter to 5.000 units 
·~5~~ Reads the absolute position counter to 
verify the absolute position 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
lYPE: 
ATfRIBUTES: 
DESCRIP'l10N: 

SEE ALSO: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
lYPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Function Setup lReport 
a88 
None 
b=O.l 

aSS "bbbb_bbbb_bbbblcr) 
Status 
ButTered. Device Address Required, Savable In Sequence 
Reports the status of the SS cOIIJIrumds (SSA - SSL) settings. 

" • 
• 
SSL,-------------------~ 

SSA, SSG. SSH, SSI. SSJ. SSL 

RS-232C Echo Control 
<a>SSAb 
b=O 
b=O.l 

aSSA "nlcr) 
Setup 
BufTered. Device Address OpUonal. Savable In Sequence 
This command turns the RS-232C echo the re-transm1ssion to the host 
device of characters received from the remote device by the JSI on and 01T. 

SSA0 = Echo on 
SSAI = Echo ofT 

In the Echo On (SSA0) mode. characters that are received by the JSI are 
echoed automatically. In the Echo Off (SSAI) mode. characters are not 
echoed from the JSI. This command is useful only If your computer can 
handle echoes. In a daisy chain. you must have the echo turned on (SSA0) to 
allow JSI's further down the chain to receive commands. 

S8 
Command 
>SSAI 

DescrlDt Ion 
Turns echo ofT (Characters sent to the JSI are not echoed 
back to the host.) 
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NAME: 
SYNfAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATfRJBUlES: 
DESCRlP110N: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNfAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATfRJBUlES: 
DESCRlP110N: 

SEE ALSO: 
EXAMPLES: 

Clear/Save The Command Buffer on Limit 
<a>8SGb 
b=O 
b=O, I 

None 
Setup 
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Buffered, DevIce Address Optional, Savable In Sequence 
In most cases, It I" desirable that upon activating an end of travel limit Input. all 
motion should cease unW the problem causing the over-travel Is rectified. This will 
be assured If all commands pending execution In the command buffer are cleared 
when hitting a limit. This Is the case If SSW Is specified. If SSOIIs specified and a 
limit Is activated, Ihe current move Is aborted, but the remaining commands In the 
buffer con tlnue to be execu ted. 

1.0. LA. SS 
Command 
>SSOI 
>Al0 
>W 
>D25000 
>G 
>011 

DeSCription 
Save buffer on limit 
Set acceleration to 10 rps2 
Set velocity to 5 rps 
Set distance to 25 .. 000 steps 
Executes the mov" (Go) 
Activate programmable outputs 1 and 2 

If a limit switch Is encountered while executing the move, outputs I and 2 will still go 
on. 

Clear/Save The Command Buffer on Stop 
<a>SSHb 
b=O 
b=O, I 

aSSH ·nlcr) 
Setup 
Buffered, Device ,o,ddress Optional, Savable In Sequence 
SSH0 = Clears command buffer 
SSH 1 = Saves command buffer 

In Normal OperaUon (SSH0) the Slop (S) command or a dedicated slop Input will 
cause any commands in the command buffer to be cleared. If you select the Save 
Command Buffer On Stop (SSH1) command, a remole stop Input or Stop (S) 
command will only slop execution of a move In progress. It will not slop execution of 
any commands that remain In the buffer. 

1.0. SS 
Command 
> SSH0 
>Al0 
>W 
>D25000 
>L60 
>G 
>T,S 
>N 
>S 

Description 
Clears buffer on stop 
Sets acceleration 10 10 rps2 
Sels velocity to 5 rps 
Sets distance to 25,000 steps 
Loops 50 Urnes 
Executes the move (Go) 
Pauses for 500 msec 
Ends Loop 
Stops motion 

When you Issue Ihe S command. the ciS! will clear the buffer and stop the move. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATI'RIBUTES: 
DESCRIPTION: 

SEE ALSO: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 

Enable/Disable !interactive Mode 
<a>SSIb 
b=O 
b=O.l 

None 
Setup 
Buffered. Device Address Optional. Savable in Sequence 
When ssl421 Is enabled and the device address Is set to one. the JSI responds 
with a ">" when it understands a command and a "?" when It doesn·t. Both 
responses are pI1eceded with a line feed. carnage return sequence. If in 
Interactive Mode. the JSI will transmit a "·READY" and a ">" when energized 
or when a Reset i:Z) command Is executed. 

lfyou try to define a loop command. you will not get back a ">" until you 
finish defining the loop. 

SSI1 command disables the interactive mode. You will not receive ">" or "?" 
from the JSI. 

SS,SSA 

Enable/Disable Continuous Scan Mode 
<a>SSJb 
b=O 
b=O.l 

None 
Setup 
Buffered. Device Address Optional, Savable in Sequence 
ss.n enabled: The JSI continuously scans the inputs deSignated as sequence 
select inputs by the IN command and executes the sequence represented by 
the BCD number presented on the Jnputs. If Interrupted Run Mode (XQ) Is 
active. then all t.he sequence input lines must go inactive prior to scanning 
the next sequence. A stop command discontinues continuous sequence 
scanning. 

SSJ42I disabled: Does not scan the BCD numbers for sequence execution. In 
this mode. you <:ould execute sequences using the RS-232C interface. 

XR, XD, XT, IN,INL. XQ, SS 
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NAME: 
SYNrAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATI'RlBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNrAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATI'RlBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 
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Resume Execution Enable 
<a>88Lb 
b=O 
b=O,l 

None 
Setup 
Buffered, Device Address Optlonal. Savable In Sequence 
This command wUl enable the controlkr to stop execution of commands, then 
resume execution using the Continue (el command. 

SSLI Resume "'lecution of the sequence or commands In the butTer when Continue 
(C) command Is entered 

SSi.0 Disable resume feature 

You can stop a program or move using the Stop (S) or Remote Stop Input. If SSLI Is 
enabled, the mov~: will resume as soon as you enter the Continue (el command. 

S,C 
Command 
> 88LI 
>XEI 
>XDI 
>A1 
>V1 
>D2000000 
>G 
>1'2 
>G 
>X1' 
>XRI 

Description 
Enable resume function 
Erase seq ueoee 1 
Define sequence 1 
Set acceleration to 1 rps2 
Set velocity to I rps 
Set distance to 200,000 steps 
Execute the move (Go) 
Walt 2 seconds 
Execute the move (Go) 
End sequence de(inltion 
Run sequence 1 

WhUe the motor I" moving, enter a Stop (S) command. The motor wUI come to a stop. 
Now enter Continue (e) command, the motor would pick up where It stopped and 
complete the moves. 

Shutdown 
<a>STn 
n=O 
n=O,l 

None 
Programming 
Buffered, Device l\ddress Optional. Savable In Sequence 
The Shutdown (STI) command disables the JSI command OUT (voltage or current) 
output. The system Ignores move commands that you Issue after the STI command. 

The ST0 command enables the command OUT output. Once you enable the 
command OUT, you can execute moves. 

This command .Jlows you to manually poslUon the load. The absolute position 
counter is set to ~~ero when you enter an ST0 command. 

OFF,ON 
Command 
>STI 

Descrlptlon 
Turns otT the JSI command OUT output 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATI'RIBUTES: 
DESCRIPTION: 

Set Strobe Output Delay Time 
<a>8TRn 
n= 1000msec 
n=5000 

aSTR ·STROBE._ TIME_n_MILLISECONDS(cr) 
Setup 
Buffered, Device Address Optional, Savable In Sequence 
This command defines the amount of time each strobe output (defined by 
oun stays active:. This delay and strobe outputs are used when loading 
parallel BCD data via remote Inputs. The data transferred from the remote 
Inputs are, VelocIty (VRD), Distance (DRD), Loop Counts (LRD), and Sequence 
Numbers (XRJ)) 

The STR command would typically be greater than a PLC scan time (to 
ensure that the data Is present during a read), if used with a PLC or would set 
to a mlnJrnal debounce time if USing thumbwheel switches. The strobe 
output wUi Indicate that the JSI is ready for parallel Input. 

The data read by the inputs goes from the least significant digit to the most 
Significant digit. The lowest Input numbers are the least significant bit of 
the lower digit. For example, if we specil'y Inputs 6 through 13 as the Inputs. 
the Inputs would automatically receive the following values during a VRD 
operation: 

...-IN13-MSB 

IT' "-1~~tLSB 
lj

IN9-MSB 
INS 
1N7 

v:n'Unn IN6-LSB 

Strobe OUTPUT 6 T TJ 
Strobe OUTPUT 7 ___ -.....J 

Strobe OUTPUT S 

If the data VALID Input Is used, then when the strobe delay times out, the 
output strobe wUi remain active until the data valid Input becomes active. 

When you strobe the output. the first set of data read by Inputs 6 through 13 
wUi become the least significant dIgits. The next time the output is 
STROBED, the previously read data will be shifted 2 digits to the left, and the 
new value read will be come the least significant digits. This process 
continues until you turned on and 01T the number of strobe outputs you have 
configured (maximum of 5 strobe outputs available). 

If you are using a thumbwheel to set the data, or using a PLC, be sure to have a 
diode connected backwards between the Inputs and the logic ground to 
prevent currenll from ftowing. This wUi prevent the JSI Controller from 
reading false ~rllormatlon. 
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SEE ALSO: 
EXAMPLE: 

Step 1 
Step 2 
Step 3 
Step 4 
Step 5 
Step 6 
Step 7 
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VRD, LRD, DRD, XRD, IN, OUT, Apll'llcation Design Section 
COmmand 
OUf6J 
OUl'7J 
OUTSJ 
IN6N 
JN7N 
IN8N 
IN9N 
IN10N 
INUN 
INl2N 
IN1SN 
8'I'RI500 
VRD 

Descrlpt Ion 
Set output 6 as strobe output 
Set output 7 as strobe output 
Set output 8 as strobe output 
Set Input 6 as least significant bit data Input 
Set Input 7 as 2nd least significant bit data Input 
Set Input 8 as 3rd least significant bit data Input 
Set Input 9 as 4th least slgnlficant bit data Input 
Set Input 10 as 5,th least slgnlficant bit data Input 
Set Input 11 as 6th least Significant bit data Input 
Set Input 12 as 71h least significant bit data Input 
Set Input 13 as 8th least slgnlficant bit data Input 
Set strobe output delay time to 500 mseconds 
Read parallel Inputs as velocity data 

The example command would do the following as soon as the controller sees 
the VRD command. 

JSI would tum on Output 6 for 500 milliseconds 
Then It would read the Inputs 6 thought 13 for the two digits 
JSI would then tum off Output 6 and tum on Output 7 for 500 milliseconds 
Then it would read two more digits 
JSI would then tum off Output 7 and tum on output 8 for 500 milliseconds 
Then the JSI would read two more digits. 
Output 8 would then tum off 

INPlIT 6 --------.--------, 

INPlIT 7 ---------.------, 

INPlIT 8 

INPlIT 9 -------------, 

INPlIT 10 ------------, 

INPlIT 11-.-------.

1 INPlIT 12 -.-----, 

INPlIT 13 ----" LSB 
80 40 20 10 8 4 2 1 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPES: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Save Tuning Parameters 
<a>8V 
None 
None 

None 
Programming 
immediate, Device Address Optional, Not Saved 
The SV command saves Q!lly the tuning parameters In nonvolatile memory. 

Those parameters requiring the Save (SV] conunand are: 

Integral Gain (CIG, BCIG) 
Integral Maxlmum (CIM, BCIM) 
Proportional Gatn (CPG, BCPG) 
Proportional Maxlmum (CPM, BCPM) 
Differential Gain (CDG, BCDG) 
Differential Maxlmum (CDM, BCDM) 
Integral Sum Limit (CIL, BCIL) 

None 
Command 
>CJG50 
>SV 

Time 
<a>Tn 
None 

Description 
Set Integral gatn to 50% of the maxlmum value 
Unit saved all the changes tn nonvolatile memory 

n = 0.01 to 999.99 seconds 

None 
Programming 
Buffered, Device Address Optional, Savable In Sequence 
The Time (T) command causes the JSI to walt the number of seconds that you 
specify before It executes the next command tn the buffer. This command Is 
useful whenever you need to dwell withtn a sequence. 

None 
Command 
>MN 
>M 
>W 
>D25!1l00 
>T10 
>G 
>'M 
>G 

Description 
Sets mode to normal 
Sets acceleration to 5 rps2 
Sets veloCity to 5 rps 
Sets distance to 25,000 steps 
Pauses for 10 seconds 
Executes the move (Go) 
Pauses for 5 seconds after the move ends 
Executes the move (Go) 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Walt for Trlgger 
<a>TRb<b> 
None 
b=O.I.orx 

None 
Programming 
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Buffered. DevICe Address Optional. Never Saved 
When the TR command Is used. the JSI will get to this command and wait 
until the Input (configured as triggers with the IN command) match the 
pattern.. It will not scrutinize those Inputs not designated as triggers. before 
going on to the next command. The voltage level that represents an active 
state Is defined with the INL command. The order of comparison as 
designated trigger Inputs from Input 1 to Input 13 (as labeled on the unit). 

Wbbb .. 

First Input -------"1 
Second Input . 
Third Input 

Only Inputs deSignated as 
Trlgger 

Trlggers are used to synchronize JSI operations with external events. They 
can be used to Implement a handshaking function with other devices. Three 
characters are used for bbbbbb variables are listed below: 

1 = Input acttve(ON) 
o = Input inactive (OFF) 
x = Don't care 

D, TS, IN, INL 
Command 
>IN2A 
>1N3A 
> IN7A 
>1R1X0 

>Al~ 
>W 
>~ 
>G 

Description 
Configure Input 2 as a trigger 
Configure Input 3 as a trigger 
Configure Input 7 as a trigger 
Wait for Input 2 to be active and Input 7 to be tnactlve 
before gOing on to the next command. Input 3 Is Ignored. 
Sets acceleration to 10 rps2 
Sets velocity to 5 rps 
Sets distance to 25.000 steps 
Executes the move (Go) 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

Trigger Input Status 
aTS 
None 
b:O.l.x 

aTS ·xxxb_bbbb_bbbb_bbbblcrl 
Status 
Immediate. Device Address Required. Not Saved 
This command reports the state of the trigger tnputs. Response ts tn the form 
"xxxb_bbbb_bbbb_bbbblcr)" where 

b: 1 (Input Active) 
b : 0 (Input Inactive) 
b : x (Input not configured as a trigger) 

TS command Is useful for checking the status of the trtgger tnputs when It 
appears as though execution ts being halted by a TR command. To make sure 
that your trtgger pattern ts met. you can check with TS command. 

• 
• 
• 

Input 13 --------------' 

TR, IN. INL 
Command 
>11'8 

DescrlDt10n 
·xxxl_xxxx_llxx_xx00Icrl 
tnputs 1. 6. 7. 12 and 13 are conngured as triggers with 1.6 
and 7 active and 12 and 13 inactive. 

Pause and Walt for Conttnue 
<a>U 
None 
None 

None 
Programming 
Immediate. Device Address Optional. Never Saved 
This command causes the JSI to complete the command In progress. then 
walt untllit receives a Continue (C) to resume processing. Since the buffer ts 
saved. the JSI continues to execute the program (at the point where It was 
interrupted). The JSI continues processing when It receives the C command. 
Thts command Is typically used to stop a machine while it Is unattended. 
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SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

M,e 
Command 
> lIN 
>AIS 
>W 
>LC1) 
>D211600 
>G 
>T10 
>N 
>U 
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Description 
Sets move to Nonnal mode 
Sets acceleration to 5 rps2 
Sets velocity to 5 rps 
Loops indefinitely 
Sets distance to 25,600 steps 
Executes the move (G) 
Walts 10 seconds after the move 
Ends loop 
Halts execution until the JSI receives the Continue 
command. 

This command string pauses at the point where the U command Is entered. A 
Continue (e) 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 JSI receives the C command. There may be a IO-second delay 
before motion resumes after the e command Is executed, depending on when 
the Pause and Walt for Continue (U) command Is completed. 

Velocity 
<a>Vn 
n=lrps 
n = 0 to 99.999 rps 

aV"Vn(cr] 
Motion 
Buffered, Device Address Optional, Savable In Sequence 
The velocity (V) command defines the maximum speed at which the motion 
will occur when given the Go (G) command. The value Is stored In 
nonvolatile memory. Entering a velOCity that Is beyond the capabilities of 
your system will generate a following error. If the following error exceeds 
the CPE value, the JSI will fault and disable Its control output. 

A,D,G 
Command 
>MC 
>AIS 
>W 
>G 

Description 
Sets move to contlnuou s 
Sets acceleration to 5 rps2 
Sets velocity to 5 rps 
Go (Begin motion) 

In preset mode, Mode Nonnal (MN) the maximum velocity may also be 
limited when the resulting move profile Is triangular. In Mode Continuous 
(MCI. a Go (G) command Is completed-the JSI moves on to the next command 
In the bufTer-once the specified velocity Is reached. 
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NAME: 
SYNfAX: 
DEFAUL~ 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
A1TRIBU1l!:S: 
DESCRIPTION: 

Step 1 

Step lA 

Step 2 

Step 3 

Step 3A 

Step 4 

Step 5 

SEE ALSO: 
EXAMPLE: 

Step 1 

Read Velocity Value from Parallel Input/Output 
<a>VRD 
None 

None 
Programming 
Buffered. Device Address Optional. Savable In Sequence 
This command Inltlates the controller to read velocity values from the paraJlellnputs. 
You must set up the Inputs as Data Inputs using the IN command. You must also set 
up outputs as strobe outputs. 1)'plcally. you would set up 8 Inputs as DATA Inputs 
and 5 OUtputs as strobe outputs using the OUT command. You must also set up the 
strobe output delay time (typically greater than a PLC Scan TIme If using a PLC. or a 
mlnlma! debounce time If using thumbwheel switches) so that the device you are 
getting data from will know when the JSI Is ready for data. Sequence of events take 
place when we enter the VRD command: 

The lowest Output bit deSignated as strobe output will go on and stay on for strobe 
output delay time defined by STR command. 

If an input Is designated as a data valid Input. then the strobe output will stay active 
unW the data valid Input is active. 

The JSI will read the paraJlel Inputs deSignated as DATA Inputs. The lowest Inputs 
will be the least significant bit. The JSI reads 8 bits (2 BCD digits) and stores them 
Into two digits on the velocity register. 

Next Strobe output bit designated as strobe output will go on and stay on for delay 
time defined by STR command. 

If an Input Is deSignated as a data valid Input. then the strobe output will stay active 
unW the data valld Input is active. 

The JSI will read the parallel inputs designated as DATA Inputs are placed In the 
lowest digits on the velocity register. Previously entered values are shilled two 
positions to the left. 

Steps 3 through 4 are repeated as many times as the strobe outputs are available. 
You can use up to 5 dUTerent outputs as strobe outputs. The last two digits read are 
the least significant digit of the loop value. 

The velocity range you can enter via parallel Interface Is from .00001 to 99.99999. 

STR.IN. OUT 
The following example shows how the JSI reads the velocity value of 35.89721. We 
will use inputs I through 8 for DATA inputs and outputs 1 through 4 for Strobe 
OUtputs. 

'\)'pc the following: 

Command 
OUTIJ 
OUT2J 
OUT3J 
OUT4J 
ININ 
IN2N 
IN3N 
IN4N 
IN5N 
IN8N 
IN7N 
INSN 
STR500 
A10 
VIS 
D2000 

Description 
Set Output I as Strobe Output 
Set Output 2 as Strobe Output 
Set Output 3 as Strobe Output 
Set Output 4 as Strobe Output 
Set Input I as a Least Significant DATA Input 
Set Input 2 as a DATA input 
Set Input 3 as a DATA Input 
Set input 4 as a DATA Input 
Set Input 5 as a DATA input 
Set Input 6 as a DATA input 
Set Input 7 as a DATA Input 
Set Input 8 as a the Most Significant DATA Input 
Set strobe output delay time to 500 msec. 
Sets acceleration to 10 rps2 
Set velocity to 5 rps 
Set Distance to 2.000 steps 
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Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8 

Step 9 

Step 11 

Step 12 
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As soon as you enter the Read VelocIty via Parallellnpul (VRD) command. the 
following should happen 

Type the follow1ng: 

Description Command 
>VRD 
>.\20 
>Dl~ 
>G 

Start readIng veloclty from Parallel Input 
Set acceleration to 20 rps2 
Set dIstance to 100.000 
Execute the move (Go) 

The JSI will turn on oun for 500 msec. 

You must have your tnputs 1 through 8 to the followtng settings. 

IN6 IN5 
OFF OFF 

'" 
The current setting of the velocity Is 

00.00003 rps 

IN4 
OFF 

3 

After the JSI reads the tnput. oun turns off and OlIT2 will automatically go on for 
500 msec. 

You must have your tnputs 1 through 8 set to the following settings. 

INS IN2 
ON OFF 

5 8 

Previously entered value of 03 shifts 2 locations to the left and 58 is placed on the 2 
lowest posItion. The current setting of the veloclty value is: 

00.00358 rps 

OlIT2 turns off and OlIT3 automatically goes on for 500 msec. 

You must have your tnputs 1 through 8 set to the following settings: 

IN7 IN6 IN5 IN4 IN3 IN2 INI 
OFF OFF ON OFF ON ON ON 

9 7 

PrevIously entered values 0358 shifts 2 locations to the left and 97 is placed on the 
two iowest posItions. The current setttng of the velocIty value Is: 

00.35897 rps 

our 3 turns off and Our4 automatically goes on for 500 msec. 

You must have your tnputs 1 through 8 set to the following setlings. 

N8 I 7 IN6 I 5 IN4 IN3 IN2 
o o ON OFF OF OFF OF o 

Previously entered values 035897 shifts two locations tooth left and 21 Is placed on 
the two lowest posItions. The final setting of the veloclty value becomes 

35.89721 rps 

Since the fifth strobe output Is not defined. the JSI now goes to the next command In 
the buffer and executes the move at a velocity of 35.89721 rps. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

Signed Binary Position Report 
aWl 
None 
b = 8 bit btnary number 

aWl bbbb(spaceJ 
Status 
Immediate, Device Address ReqUired, Never Saved 
Report back gives immediate binary representation of position relative to 
start of the current move. The format of the response Is a four character 
response (bbbb) that is Interpreted as a 32-bit btnary number. The number 
must then be interpreted by the host device to give a numertcal pOSition In 
steps. The format is In 2's complement. Move In negative direction wU! 
report back negative number (bit 31 Is set to 1). 

The transmlsslon is not preceded with an asterisk (0) to maxlm1ze response 
time. Do not use the Wl command when mulliple JSI units are daisy­
chained. 

W2, W3.PR 

Hexadecimal Position Report 
aW2 
None 
h = hexadecimal number 0 - 9 and A - F 

aW2 "hhhhhhhh<cr> 
Status 
Immediate, Device Address Required, Never Saved 
The immediate hexadecimal character pOSition report back (while motion Is 
occurring) indicates position relative to start of current move. The format of 
the response is eight (8) hexadecimal characters. Your host computer needs 
to convert these characters Into useable format. This command does not 
indicate the direction of the movement; you will only receive an unSigned 
number. 

°hhhhhhhh<cr> 

I
, LI ____ hxl6"=hxl= 

. --- hxl&=hxI6= ___ _ 
L.____ hxI62=hx256= ___ _ 

'--------- h x 163 = h x 4,096 = ___ _ 
L-_______ h x 164 = hx 65,536 = ___ _ 

hx 165 =hx 1,048,576-___ _ 
L. _______ h x 166 = h x 16,777,216 - ___ _ 

L-_______ h x 167 = h x 268,435,456 = ___ _ 

Total= ___ _ 
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SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATfRIBUTES: 
DESCRIPTION: 
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where h can be one of the following values: 

Decimal 
Yah.It 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Wl.W3.PR 
Command 

Hexadecimal 
value fh) 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

Description 
> lW2 ~FA(1)4 A distance of FA04 (64004 steps) has occurred stnce 

the start of the last move. 

Signed (+ or -) Position Report 
aW3 
None 
H=0-9or A-F 

aW3 *hhhhhhhh[cr) 
Status 
Immediate. Device Address Required. Never Saved 
This command will respond with an immediate hexadecimal character 
position report back tn 2's complement format. The position response 
tndlcates the motor position relative to the current move. The format of the 
response Is an eight hexadecimal number. 

Assume the response was *000433AE. The decimal value would be: 

000433AE 

II (E= 14) ---14 x 1 = 
(A= 10) 10x 16 = 

14 
160 

'--------- 3x256= 768 
1-.. _______ 3x4096 = 12.288 

'---------4 x 65.536 = 262.144 
0x 0 

Total = 275.374 pulses 
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SEE ALSO: 
EXAMPLES: 

NAME: 
SYNfAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATfRIBUTES: 
DESCRIfYTION: 

SEE ALSO: 
EXAMPLES: 

If the first digit of the response Is an "F" 

Fhhhhhhh 

then response represents a "two's complement" negatlve number Any response but 
Fhhhhhhh should be Interpreted per the W2 command. 

To Interpret a negative number (starting with Fhhhhhhh) 

The binary approach: 
1. Convert the hexadecimal response to binary form. 
2. Complement the binary number 
3. Add 1 to the binary result 
4. Convert the binary result to decimal value with a minus sign placed ahead 

of the dectmal value. 

The computer approach: Subtract the hexadectmal number from 168 (232) 
(4,294,967,296). 

The easy way: 
1. Chop off all the leading "F'''s, and convert to decimal 
2. Convert and subtract the next largest power of 16. 

Example: the JSI responds to W3 as follows: 

·FFFF9E58 

1. Chop off the Fs: 
2. Subtract from 1s4 

WI. PR. 
Command 
> lwa °FFFFAI9C 

9E58hex 
10000 hex 

Results 

Description 

40,536 
65,536 

-25,000 

In the current move, you are at -24163 steps from Initiation of 
move. 

Sequence Memory Available Report 
aIBS 
None 
n=O-6000xzO-IOO 

aXB8 °n_OF_8000_BYTES_(X%LSEQUENCE_MEMORY_ REMAINING[CR[ 
Status 
Immediate, Device Address Required 
This command reports the remalnlng amount of memory that can be used for 
sequence storage. The total space available for sequence storage Is BOOO bytes 
(characters). This command Is useful to find out how much more programming can 
be done on the JSI, after defining several programs. 

This command reports both number of bytes available, and the percentage (%) of 
memory available. The status of the memory using the B and BS commands do not 
ten you the status of the sequence buffer. 

B, B8 
Command 
IXBS 

DeSCription 
°4000_oC8000_Bytes_(50%LSequence_Memory_ Remaining 

There are 4000 bytes (50%) of the sequence buffer remaining for you to program. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
A1TRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
A1TRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 
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Sequence Checksum Report 
aXe 
None 
n=0-255 

aXe ·n(cr( 
Status 
Buffered, Device Address RequITed, Savable In Sequence 
This command reports the nonvolatile memory checksum. After the unit 
has been programmed, the response can be used for system error checking. 
The number reported does not indicate the number of bytes programmed. 
ThIs response Is designed to be used for compartson. As long as the 
sequences are not reprogrammed, the checksum response should always be 
the same. 

XD,D 
Command 
> !XC 

Description 
Response = "00149 

Sequence Definition 
<a>XDn 
None 
n = 1 to 100 

None 
Programming 
Buffered, Device Address Optional, Savable In Sequence 
This command beginS sequence definition for a specifiC sequence. All the 
commands between the XD command and the Sequence Termination (XT) 
command will be defined as a sequence. If a sequence you are trying to define 
already exists, you must erase that sequence before defining It. 

Immediate commands cannot be entered into a sequence. 

Xf,XE,XR 
Command 
>XEl 
>XDI 
>MN 
>Al0 
>W 
>Dl0000 
>G 
>Xf 
>XRl 

Description 
Erase sequence # 1 
Define sequence # 1 
Sets mode normal 
Sets acceleration to 10 rps 
Sets velOCity to 5 rps 
Sets distance to 10,000 steps 
Executes the move (Go) 
End defining sequence # 1 
Execute sequence # 1 

The commands In sequence 1 are defined and executed. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Sequence Directory 
aXDlR 
None 
None 

See Descrtptlon 
Status 
Immediate. Device Address Required. Never Saved 
TIlts command reports the sequence number (sequence 1 to 1(0). and the 
amount of memory used by each sequence. The response Is In the following 
format: 

lXDlR ·No_Sequences_Defines - If there are no 
defined 

lXDlR ·Sequence_n_uses_x_bytes 
·Sequence_n_uses_x_bytes 

sequences 

If sequence extsts. It would list the sequence number and the number of bytes 
used by the sequence. 

XT. XE. XD. XBS 
Command 
lXDlR 

Description 
·SEQUENCE_5_USES_251_BYfES 

·SEQUENCE_39_USES_ 45_BYfES 

Reports the number of bytes used by sequences 5 and 39. No other sequences 
are defined. 

Sequence Erase 
<a>XEn 
None 
n= 1-100 

None 
Programming 
Buffered. Device Address Optional, Savable In Sequence 
This command allows you to delete a sequence. 
The sequence that you specil'y (n) will be deleted when you ISSue the 
command. Caution should be used when executing this command as the 
sequence Is trretrtevable 

XD.XT.XR 
Command 
>XEl 

Description 
Deletes Sequence 1 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
lYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO; 
EXAMPLE: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
lYPE: 
ATTRIBUTES: 
DESCRIPTION: 
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Set Fault or Kill Sequence 
<a>XFKn 
n=O 
n=O-99 

aXFK *nnlcrl 
Setup 
Buffered. Device Address Optional; 
This conunand selects the sequence that will be executed Is a fault or Klli 
condition occurs. A selection of 0 causes no sequences to be executed. This 
conunand Is useful If you want to reset an output tn case a fault or kill 
condition exists. You can also use this command to send a message through 
the RS-232C tnterface when a fault or kill condItion exists. The fault 
condItions are listed below: 

LED 
DIsplay 
.QQW: 
20 
23 
30 
41 
42 
43 
44 
66 

Condition 
EXCESSIVE POSmON ERROR 
DRiVE ENABLE NOT ACTIVE 
EEPROM CHECKSUM ERROR 
CW LIMIT SWITCH ENGAGED 
CCW LIMIT SWITCH ENGAGED 
CW SOFIWARE LIMIT ENGAGED 
CCW SOFIWARE LIMIT ENGAGED 
USER FAULT 

The Klli condItion exists Is you Issue a Klli (K) command over the RS-232C 
tnterface or parallel tnterface. 

XR.K 
Command DescrIption 
> XFK!S Execute sequence 5 when fault or kill condition exists 
> XEI5 Erase Sequence 5 
> XDI5 Deftne Sequence 5 
"FAl1LT_OR_KlLL Send the message 
> XT End Sequence Definition 

Whenever a Fault or Klli occurs. the Controller will display 
"FAULT_OR_KILL" 

Goto Sequence 
<a>XGn 
None 
n = 1-99 

None 
Programming 
Buffered. Device Address Optional, Savable in Sequence 
This command will jump to a deSignated sequence for execution. Once you 
jump to a sequence uSing the XG command. you can not return to the 
sequence from which the XG origtnated (unless another XG command is 
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SEE ALSO; 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 

TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

executed). Tojump to a sequence and return (GOSUB operation). you must use 
the XR command. There are no Ilmltations on the number of XG commands 
as there Is no nesting Involved. 

XR 
Command 
>XEl 
>XDI 
>A2 
>W 
>DI0000 
>G 
> lUllS 
>Xf 
>XEII 
>XDIS 
> lPR 
>Xf 
>XRl 

Description 
Erase sequence # I 
Define sequence # I 
Sets acceleration to 2 rps2 
Sets velocity to 5 rps 
Sets distance to 10.000 steps 
Executes the move (Go) 
Go to sequence 5 
End defining sequence #1 
Erase Sequence 5 
Define sequence #5 
Absolute POSition Report 
End sequence 5 deflnltlon 
Execute sequence # 1 

The motor will move 10000 steps. then the controller will jump to sequence 5 
and Indicate the absolute position. 

Sequence Interrupted Run Mode 
<a>XQb 
b=O 
b=O.I 

aXQ ·0_INTERRUPTED_RUN_MODE_OFF[crJ or 
• I_INTERRUPTED_RUN _MODE_ON[crJ 
Setup 
Buffered. Device Address Optional. Savable In Sequence 
Set Interrupted run mode (b = 1) 
Clear Interrupted run mode (b = 0) 
This command can only be used In conjunction with continuous mode (SSJ). 
and external sequence select lines. If XQ 1 Is executed. the JSI will not accept 
a sequence select Inpuls. until all sequence select lines have been brought 
inactive. Aller all lines have simultaneously been brought Inactive. the JSI 
will then read the sequence select lines and execute the sequence whose 
number appears there. This Interrupted mode will continue until an XQ0 
command Is executed. You may use S or K command to stop sequence 
execution. 

XD. XE. XT. XZ. xp. SSJ. IN 
Command 
>XEI00 
>XDI00 
>U)3 

>SSJl 
>XQl 
>XT 

Description 
Erase sequence # 100 
Define sequence # 100 
Disable CW & CCW lim1ts 
Sets continuous mode 
Sets Interrupted mode 
End Sequence #100 

When the JSI powers up. sequence 100 will be executed. Interrupted run mode 
will be set. Sequence select Input lines all need to go inactive before selecting 
any sequences 
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NAME: 
SYNTAX; 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
A1TRIBUTES: 
DESCRIPTION: 

Run a Sequence 
<a>XRn 
None 
n=ltol00 

None 
Programming 
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Buffered, Device Address Optional, Savable In Sequence 
ThIS command executes the commands contained within the designated 
sequence. 

An XR command can be used within one sequence to start execution of 
another sequence. In thIS respect an XR acts like a GOSUB as sequence 
execution will return to the calling sequence. The maximum number of 
nested XR commands IS 16. 

XE, XD, XT, XRP, XG 
Command Description 
> XEl Erase sequence #1 
> XDI Define sequence # 1 
> Al0 Sets acceleration to 10 rps2 
> VII Sets velOCIty to 5 rps 
> Dl0000 Sets dIStance to 10.000 steps 
> G Executes the move (Go) 
>XT End defining sequence #1 
>XRl Execute sequence #1 

Sequence lIS defined and executed using XDI and XRl commands 
respectively 

Read Sequence via Parallel Input/Output 
<a>XRD 
None 
None 

None 
ProgrammIng 
Buffered. Device Address Optional. Savable In Sequence 
ThIS command initiates the controller to read the sequence value from the 
parallel Inputs from within a sequence. You must set up the Inputs as Data 
Input using the IN command. You must also set up outputs as strobe outputs. 
Typically, you would set up 8 Inputs as DATA Inputs and 5 Outputs as strobe 
outputs using the OUT command. However if only XRD Is used, then only 1 
strobe IS required. 

You must also set up the strobe output delay time (typically greater than a 
PLC Scan Time if using a PLC, or a mInimal debounce time if using 
thumbwheel Switches) so that the device you are getting data from w!l1 know 
when the JSIIS ready form data. Sequence of events take place when we 
enter the XRD command 
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Step 1 

Step lA 

Step 2 

Step 3 

Step3A 

Step 4 

Step 5 

SEE ALSO: 
EXAMPLE: 

Step 1 

The lowest Output bit deSignated as strobe output will go on and stay on for 
strobe output delay time defined by STR command. 

If an tnput Is designated as a data valid tnput. then the strobe output will stay 
active until the data valJd tnput Is active. 

The JSI will read the parallel Inputs designated as DATA tnputs. The lowest 
tnputs will be the least significant bit. The JSI reads 8 bits (2 BCD digits) and 
stores them Into two digits on the sequence register. 

Next Strobe output bit deSignated as strobe output will go on and stay on for 
delay time defined by STR command. 

If an tnput Is designated as a data valid tnput. then the strobe output will stay 
active until the data valJd Input Is active. 

The JSI will read the parallel tnputs designated as DATA tnputs are placed In 
the lowest digits on the sequence register. Previously entered values are 
shifted two positions to the left. 

Steps 3 through 4 are repeated as many times as the strobe outputs are 
ava1lable. You can use up to 5 dlJIerent outputs as strobe outputs. The last 
two digits read are the least Significant digit of the sequence register. 

In most cases you would use SSJ command to execute sequences from remote 
tnputs. However. SSJ lets you select sequences only when the controller Is 
not currently executing a sequence. You must use XRD command If you wish 
to execute a sequence remotely from within a sequence. 

STR.IN. OUT 
The follOWing example shows how the JSI reads the sequence value of 21. We 
will use Inputs 1 through 8 for DATA Inputs and outputs 1 through 4 for 
Strobe Outputs. 

1YJ>e the following: 
Command 
> Xl!21 
>XD21 

KJf/J 
~ 
m5¢00 
G 

>XT 

ourlJ 
OUT2J 
OUI'3J' 
our4J 
ININ 
IN2N 
IN3N 
IN4N 
INISN 
IN6N 
IN7N 
IN8N 
STRIS00 
AI(/) 
VIS 

Description 
Erase sequence #21 
Define sequence #21 
Sets acceleration to 20 rps2 
Sets acceleration to 5 rps 
Sets distance to 25.000 steps 
Executes the move (Go) 
End defining sequence # 1 

Set Output 1 as Strobe Output 
Set Output 2 as Strobe Output 
Set Output 3 as Strobe Output 
Set Output 4 as Strobe Output 
Set Input 1 as a Least Significant DATA Input 
Set Input 2 as a DATA Input 
Set Input 3 as a DATA Input 
Set Input 4 as a DATA Input 
Set Input 5 as a DATA Input 
Set Input 6 as a DATA Input 
Set tnput 7 as a DATA Input 
Set Input 8 as a the Most Significant DATA Input 
Set strobe output delay time to 500 msec. 
Sets acceleration to 10 rps2 
Set velocity to 5 rps 
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Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8 
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As soon as you enter the Read Distance vta Parallel Input (XRD) command. 
the folloWIng should happen 

Type the following: 
COmmand 
XRD 

Description 
Start reading from Parallel Input 

The JSI will turn on oun for 500 msec. 

You must have your Inputs 1 through 8 to the following settings. 

1N6 
OFF 

" 
The current setting of the sequence Is 
~ 

JN4 
OFF 

" 
After the JSI reads the Input. OlITl turns off and OlIT2 will automatically go 
on for 500 msec. 

You must have your Inputs 1 through 8 set to the folloWIng settings. 

IN6 IN5 IN4 IN3 IN2 
OFF OFF OFF OFF OFF 

" o 
Previously entered value of 0000 shifts 2 locations to the left and 00 Is 
ptaced on the 2 lowest positions. The current setting of the sequence value Is 
stili 

OlIT2 turns off and OUT3 automatically goes on for 500 msec. 

You must have your Inputs I through 8 set to the folloWIng settings: 

INS IN7 IN6 IN5 IN4 IN3 IN2 INI 
OFF OFF OFF OFF OFF OFF OFF OFF 

o o 

Previously entered values 0 shifts 2 locations to the left and another 0 Is 
placed on the two lowest positions. The current setting of the sequence value 
Is stili: 
~ 

Step 9 OUT3 turns off and OlIT4 automatically goes on for 500 msec. 

Step 10 You must have your Inputs 1 through 8 set to the following settings. 

Step 11 

INS N IN6 IN5 IN4 I 3 IN2 Nl 
OF FF ON OFF OFF OF OF 

2 1 

Previously entered values 000000 shifts two locations to the left and 21 Is 
placed on the two lowest positions. The final setting of the sequence value 
becomes 

21 

The JSI now checks to see if there is a fifth strobe output. Since we do not 
have a fifth output. the JSI controller executes sequence 21 by mOving the 
motor 25.000 steps. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE; 
1YPE: 
ATIRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
ATIRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Sequence Run With Pause 
<a>XRPn 
None 
n; 1 to 100 

None 
Programming 
Buffered. DevIce Address Optional. Savable In Sequence 
This command Is Identical to the Sequence Run (XR) conunand. except that It 
automatically generates a pause condition. You muse clear this condition with the 
Continue (e) command before the JSI executes the conunand buffer. The pause 
condition Is asserted only If the sequence Is valid. ThIs allows you to execute a 
sequence without the delay of buffertng that sequence. An XRP command can be 
used within one sequence to start execution of another sequence (In this respect an 
XRP acts like a GOSUB). The maximum number of nested XRP conunands Is 16. 

XR. XD. XT. n. e 
Command 
>XE5 
>XD5 
>A1!l1 
>VS 
> Dl0G1G1G1 
>G 
> lIT 
>XRP5 
>e 

Description 
Erases Sequence #5 
Defines Sequence #5 
Sets acceleration to 10 rps2 
Sets velocity to 5 rps 
Sets distance to 10.000 steps 
Executes the move (Go) 
Ends defining Sequence #5 
Runs Sequence #5 with a pause 
JSI executes Sequence #5 

Upon Issuing XRP5. Sequence #5 Is entered Into the conunand buffer. but Is not 
executed. You must issue a Continue (C) command to execute Sequence #5. 

Sequence Status Definition Report 
aXSD 
None 
n;0.1.2 

aXSD "tIlcr) 
Status 
Buffered. DevIce Address Required. Savable In Sequence 
This command reports back the status of previous sequence definition (XD ... XT). 
The response Is In the fonn ·nlcrl. The valid values and descriptions of n are shown 
below: 

o ; Download O.K. 
I ; A sequence already exists with the number you have specified. 
2 ; Out of memory. The sequence buJTer is full. 

The XSD conunand Is useful for verlf'ylng that the last sequence definition attempt 
was successful. 

XD.n.XT 
Command 
> lXSD 

Description 
·1 When you Issued the XSD conunand to device # I. the 
response was J. This means that you need to erase the existing 
sequence to define that specific sequence. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TYPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Sequence Status Run Report 

None 
n=0.1.2 

aXSR 'n(crj 
Status 
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Immediate. Device Address Required. Never Saved 
This corrnnand allows you to check whether or not the last sequence you 
issued was started successfully. The valid values and descrtptlons for n are 
shown below. 

o = Last attempt to run the sequence was 
2 = Invalid sequence number was requested 

XR,XRP 
Command 
>XR2 
> lXSR 

Description 
Runs Sequence 2 
'0(crj Sequence started OK 

Sequence Status Report 
aXSSn 
None 
n= l-I00.x=O. 1.2 

aXSSn 'x(crj 
Status 
Buffered. Device Address Required. Savable in Sequence 
This command reports whether the sequence is empty. has a bad checksum. 
or Is OK. 

The valid values and descriptions of x are shown below: 

O=Empty 
1 = Bad Checksum 
2 = OK. 

This command is useful to see if the particular sequence exists and if that 
portion of memory has been corrupted or not. 

XD,XT,XE 
Command 
> lXSSl 

Description 
'0(crj Nothing programmed in sequence I 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
TIPE: 
ATTRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Single Step Mode 
<a>X8Tn 
n=O 
n = 0, I, x = ACTIVE, INACTIVE 

aXST ·n_STEP _MODE_X(crJ 
Setup 
Buffered, Devlce Address Optional, Savable In Sequence 
ThIS command sets the controller Into a single step mode. This command 
can only be used with the Step (It) command. When you are runnlng a 
sequence with the single step mode active, evety time you ISsue a Step (It) 
command, the controller will execute one command In the sequence buffer. 

XSTl 
~ 

Single Step Mode active 
Single Step Mode inactive 

Since you need to send a It command over the RS-232C Interface, this 
command cannot be run In stand alone mode. You must be executing the 
sequence In RS-232C mode. You must enter a delimiter after the Step (II) 
command to execute the command. If you are In the Trace (XTR) mode, the 
controller will display one command evety time you enter the II command. 

This command Is useful for troubleshooting your program to see where you 
are In the program and what takes place with each command. You can use 
the Kill (K) command to abort the sequence execution. 

XR,3,XIR 
Command Description 
> XEl Erase sequence # 1 
> XDl Define sequence # 1 
> AI5 Sets acceleration to 5 rps2 
> V2 Sets velocity to 2 rps 
> Dl~ Sets distance to 10,000 steps 
> G Executes the move (Go) 
> XI' End defining sequence # 1 
> XSTl Enable single step mode 
> Xll1U Enable trace mode 
> XRl Execute sequence 1 
> II Execute the first command 
·SEQUENCE_001_COMMAND_A5 

DISplays the first command executed 
> II Execute the second command 
·SEQUENCE_001_COMMAND_ V2 

Displays the second command executed 
> II Execute the third command 
·SEQUENCE_001_COMMAND_D10000 

Displays the third command executed 
> II Execute the fourth command 
·SEQUENCE_001_COMMAND_G 

DISplays the fourth command executed 
Motor should have moved 10,000 steps. 

> II Execute the fifth command 
·SEQUENCE_001_COMMAND_XT 

Displays the last command executed 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
'IYPE: 
A1TRIBlITES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
A1TRIBlITES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 
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Sequence Tennlnatlon 
<a>XT 
None 
None 

None 
Programming 
Buffered, DevIce Address Optional, Savable In Sequence 
The XT command Is a sequence tennlnator. This command flags the end of the 
sequence currently being defined. Sequence definition Is not complete unW this 
command Is Issued. 

ltD. XE, D 
Command 
>ltDl 
>MN 
>A10 
>W 
> D2500(11 
>0 
>xr 

Set Trace Mode 
<a>XTRn 
n=O 

Descriotion 
Define sequence # 1 
Sets move to mode nonnal 
Sets acce1eratlon to 10 rps2 
Sets velocity to 5 rps 
Sets distance to 25,000 steps 
Executes the move (Go) 
End sequence definltlon 

n = O. 1. x=ACTIVE, INACTIVE 

aXTR "n_TRACE_MODE_x 
Setup 
Buffered, Device Address Required, Savable In Sequence 
This command transmlts the command that Is being executed from the JSI to the 
host via RS·232C Interface. This command only works If you are running a sequence. 

aXTRl 
aXTR0 

Enables Trace Mode 
Disables Trace Mode 

Enabling trace mode transmits the commands and the sequence number being 
executed. If you have a Loop (L) command In a sequence, It will also display the loop 
cotmt. 

This command Is useful If the user wishes to see where you are in the program as the 
program Is being executed. 

D. L 
Command 
>XEl 
>ltDl 
>A10 
>W 
>D25000 
>L2 
>0 
>N 
>xr 
> XITRI 
> Dl 

DeSCription 
Erase sequence # 1 
Define sequence # 1 
Sets acceleratlon to 10 rps2 
Sets velocity to 5 rps 
Sets distance to 25,000 steps 
Loop 2 times 
Executes the move (Go) 
End Loop 
End defining sequence # I 
Enable trace mode 
Execute sequence I 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
ATfR)BUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
lYPE: 
ATfRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

After turning on the trace mode. as you run the sequence (XRl). the controller will 
display the current command being executed. The trace mode output Is shown below: 

'SEQUENCE_001_COMMAND_AI0 
'SEQUENCE_00I_COMMAND _ V5 
'SEQUENCE_00I_COMMAND _D25000 
'SEQUENCE_001_COMMAND_L2 
'SEQUENCE_00I_COMMAND_G_LOOP _COUNT_00I 
'SEQUENCE_00 I_COMMAND _N_LOOP _COUNT _001 
'SEQUENCE_001_COMMAND_G_LOOP_COUNT_002 
'SEQUENCE_00I_COMMAND_N_LOOP _COUNT _002 
'SEQUENCE_00I_COMMAND_XT 

Upload Sequence 
aXUn 
None 
n=IIoIOO 

aXUn uploads the sequence stored 
Buffered. Device Address Required. Savable In Sequence 
Upload sequence. The sequence n will be sent to the host. via RS-232C Interface 
preceded with an asterisk (.) and tennlnated by an extra Icrl. All command dellmlters 
in the sequence will be sent out as underscores. 
If the sequence Is empty. then '_Icr} Is transmitted to the host. 

XD. D. IT 
Command 
> lXUl 

Stop Loop 
<a>Y 
None 
None 

None 
Programming 

DeSCription 
Upload sequence # I from unit # 1 

Immediate. Device Address OptIonal. Never Saved 
The Stop Loop (Y) command takes you out of a loop when the loop completes Its 
current pass. This command does not halt processing of the commands In the loop 
untIl the JSI reaches the last command of the current loop. At that tIme. the JSl 
e""cutes the command that follows the End Loop (N) command. You cannot restar! 
the command loop unless you enter the entire command structure. including the 
Loop (L) and End Loop (N) commands. 

L.N. LRD 
Command 
>L 
>Al0 
>VS 
>D25000 
>1'2 
>G 
>N 
>Y 

DeSCription 
Loops Indefinitely 
Sets acceleration to 10 rps2 
Sets velocity to 5 rps 
Sets distance to 25.000 steps 
Walts 2 seconds 
Executes the move (Go) 
Ends loop 
Stops loop 

The loop requtres the motor to move 25.000 steps CW and then walt for 2 seconds. 
The loop tennlnates at the end of the loop cycle It Is executing when It receives the Y 
command. 
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NAME: 
SYNTAX: 
DEFAULT: 
RANGE: 
VALID: 
RESPONSE: 
1YPE: 
A1TRIBUTES: 
DESCRIPTION: 

SEE ALSO: 
EXAMPLES: 

Reset 
<a>Z 
None 
None 

None 
Programming 
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Immediate. Device Address Optional. Never Saved 
The Reset (Z) command Is eqUivalent to cycl1ng AC power to the JSI. This 
command returns alltnternal settings to thelT power-up values. It clears the 
command buffer. Like the Kill (K) command. the Z command Jrnmedlately 
terminates motion. 

When you use the Reset command. the JSI is busy for 2.500 milliseconds and 
Ignores all commands. 

Any changes to the tuning parameters that you do not save before issuing 
this command will be lost. 

This command sets all position counters to zero. 

S,K 
None 
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Factory Default 
Settings 
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Chapter I:;. Hardware Reference 

The tnfonnation in this chapter wlll enable you to: 
• Use this chapter as a quick reference tool for most system specifications 
• Use this chapter as a quick reference tool for most switch settings 
• Use this chapter as a quick reference tool for proper I/O connections 

RS-232C • 
Communications • 

Baud Rates: B.600 (default setting). 4.800. 2.400. 1.200.600.300 
Data Bits: 8 

JSI Device 
Address 

Hardware 
Interfaces 

Limits 

Tuning 
Parameters 

Motion 
Parameters 

Environmental 
Specifications 

• 
• 
• 

Parity: None 
Stop Bits: I 
Echo: Off (Full Duplex) 

The default address setting for the JSI controller is 01. 
Refer to Chapter 2. Getting Started for information on displaying and 
displaying the address setting with the push buttons. 

Output command: ± lOV analog voltage source 

Feedback Device Number: 1. Incn~mental encoder interface enabled: 
Incremental encoder base resolution = 4000 steps/revolution 

Absolute encoder interface is enabled 

Front~panel push buttons are enabled 

Analog input interface IS disabled 

RS-232C is enabled 

Inputs active low. and configured as triggers. with dedicated horne. 
clockwise. and counter-clockwise limits. 

Outputs active llow. configured as programmable outputs. 

Hardware limits enabled 
Software limits disabled 

Proportional gain = 10% of 500 
Integral gain = 0% of 1.000 
Derivative gain = 0% of 100 

Maximum following error = 4000 steps 
Motion resolution = 4000 steps/revolution 

Parker Compumotor recommends that you operate and store your JSI servo 
controller under the following conditions. 

• Operating Temperature: 32° to lC)4°F (0° to 40°C) 
• Storage Temperature: -22° to 185,oF (-30° to 85°C) 
• Humidity: 0 to 95% non-condenSing 
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1/0 
Specifications & 
Descriptions 

Connectors 

This section refers to the Inputs and outputs that are on the JSI controller's 
front panel. Refer to Figure 6-1 for the location of the inputs and outputs 
deSCribed in this section. 

m 
II] UP PR:lP INT ~ 

GAIN GAIN GAIN 

III II II II]DN 

[J 

UNE rpOWER 
N/A 

90-240VAC 

• PONER NEUT 
SO/60Hz 

... 

• 0llJ EARTH 
READY • FAULT N.C. ~ FAULT >- CXlv1 OUT Z [JN/A >- N.O. 

t""" . IN-
CMO+ 0 ... IN+ 

Q CMD- ~ COMMAND ..... EAHTH 
EARTH OUT Z 

CHZ+ 
I CH Z- EARTH I 
I CH A+ CCWLlMIT trS 

Z CH A- CWLlMIT 
("') 
0 CHB+ HOME LIMIT 
t::I CH 8-trS IN 1 
litI +SV IN2 I 
I eN) IN 3 I 

>- EAHTH IN4 
ts: ENBL+ IN 5 PROG 
"'d ENI3L- INPUTS 
t""" IN 6 

• IN? 
INS 

"'1o.v IN 9 
tI10 IN 10 tI1~ 
'=' .... IN 11 tlft-l > .... IN 12 
0 0 
~z: IN 13 

110 GND 

• OUT 1 
OUT2 
OUT3 
OUT4 PROG 

:::0 R:x OUTS OUTPUTS 
(J) Tx , OUT6 
I\) Gf\() Co) OUT? 
I\) EARTH OUTS 

1/0 GND 

Figure 6-1. JSI Front-Panel Diagram 
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POWER 
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You can apply from 90 - 240VAC or 127 - 340VDC to this input. Figures 6-2 
and 6-3 represent proper wiring for AC and DC power sources respectively. 

Figure 6-2. JSI Controller AC Power Wiring Diagram 
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FAULT OUT 

JSI Servo Controller 

Figure 6-3. JSI Controller DC Power Wiring Diagram 

Nonnally-closed and normally-open fault outputs are relay outputs that 
have a contact rating of 2A at 120VAC. 

• NC = Nonnally-closed relay output 
• NO = NonnaUy-open relay output. 

COMMAND OUT This output is an analog current or voltage signal from the 12-bit DAC 
(digital-to-Analog converter). You can configure the output (CMD+ and 
CMD-) as either a current output source or a voltage output source depending 
on your application's needs. The JSI is factory set as voltage output source 
controller. With the Configure Current Source-Low (COCL) or Configure 
Current Source-High (COCH) conunands. you can convert the JSI into a 
current source controller. 

• Configure Voltage Source (COV): ±IOV Output 
• Configure Current Source-Low (COCL): ± 60 rnA output 
• Configure Current Source-High (COCH): ± 200 rnA output 

This output drives either an analog servo drive or a hydraulic servo valve. 
Figure 6-4 provides an example of proper wiring for this output. 
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PROG INPUTS 
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The JSI controller can receive analog voltage infonnation from external 
devices through analog inputs (IN+ and IN-). The analog input goes through a 
10-bit analog-to-digital converter. You can use this analog input in two 
ways. You can use it eIther as a veloCity input for a Velocity Following mode 
or as an error input for scaling the command velocity. Figure 6-4 provides 
an example of proper wiring for this input. 

JSI Servo Controller 

Analog Input DC Drive 

Figure 6-4. Analog Input and Command Output Connections 

There are 16 inputs, 1 I/O ground and one earth ground pin associated with 
PROG INPUTS. The first three inputs are the CCW, CW and HOME LIMITs. 
These inputs are electrically identical to inputs INI through IN13. The 
primary difference between these inputs is that the CCW, CW and HOME 
LIMIT inputs are dedicated inputs, whUe IN 1 through IN 13 have 
programmable input functions. The inputs have an internal isolated 5V 
supply. Figure 6-5 represents a typical input circuit. 

Input Voltage: 5 - 30 VDC. Current Umiting Resistor not needed 
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PROG 
OUTPUTS 

ENCODER 
(Incremental 
encoder) 

AMPL 

POSITION 
FEEDBACK 
(absolute encoder) 

RS-232 

There are eight programmable outputs available on JSI controller. These 
outputs are open collector outputs and you must supply between 5 to 30VDC 
and a pull up resistor with a minimum resistance of 100 ohms. Refer to 
Figure 6-5. 

Output: 5 - 30V and can sink up to 300 rnA. 

Anyone of the CCW. CWo HOME. 
1-' ....... ...,;4...,;...,;..;,....;;..~~'-I:=:Ior IN' • INS inputterminaa 

Anyone of the 
r-~ ...... .,-..--"~'-iH:::J IN' 0 • IN' 3 input terminals 

Anyone of the B programmable 
output terminals 

I/O GND T erminai 

Figure 6-5. Typical JSI Output Circuit 

Logic High - 5V . 30V 
Logic Law- <: O.BV 

AJI Inputs are m ~. 

Do noI USe 8JtremaJ rtIBiBIor 
lor input oonfWlCfjons. 

Max. Curren': 300mA 
Max. vonage: 30V 

This input reads incoming pulses from an incremental encoder. The JSI can 
accept quadrature pulses in a differential or single-ended fashion. If you are 
using a single-ended encoder, do not connect the A-, B-, and Z- inputs. The 
JSI controller provides the 5VDC at 500 rnA supply for the encoder. 

Max. Frequency Input: 60 kHz pre-quadrature. 

This input enables the JSI's command output (CMD+ and CMD-). If you place 
a jumper (short) between ENBL+ and ENBI... inputs, the JSI command output 
will be enabled. If you leave the ENBL+ and ENBI... inputs open, the command 
output will be disabled. If you power the JSI without jumpering the enable 
input (ENBL+ and ENBL-l. the fault LED will illuminate and error code 23 
will flash. 

This input receives feedback from Compumotor's absolute encoders. The JSI 
supports the ABS8 (AR23 with -4 decoder), AR23 with -1 decoder, AL-C, AR-C, 
and Photo-Trak encoders. Refer to Chapter 3, Installation, for connection 
details. 

You can communicate with the JSI controller with your computer or 
terminal through RS-232C inputs. You must wire the Tx (Transmit), Rx 
(Receive), and GND (Logic Ground) inputs as shown on Figure 6-6. The 
controller accepts standard EIA RS-232C signals from + 15 to -15VDC. You 
can change the baud rate, but the other parameters are fixed. You must 
configure your computer or terminal to the proper setting. 
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PC-Compatible Computer 
or Temlnal 

~~~ __ ~~~. Tx 
Rx 

~~~~~+---;-~--~ GND 

I I 

Figure 6-6. Wiring RS-232C Interface to a Computer or a Terminal. 

The two-digit LED flashes an error code if any type of error occurs. You can 
also light the LEDs with the LED command. 

The Power LED will be green if you power up the JSI microprocessor 
properly. 

The On-line LED will be green if the microprocessor and its peripherals are 
functioning properly. If this LED is off. a problem exists within the 
processor. 

The Fault LED will be off under normal operations. If a hardware or 
software error exists. this LED will tum red. Refer to the Diagnostic Codes 
section of Chapter 7. Maintenance & Troubleshooting. for a complete listing 
of these codes. 
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Dimensional 
Drawings 
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Chapter 7. Maintenance & Troubleshooting 

The infoImation in this chapter will enable you to: 

• Maintain the system's components to ensure smooth, efficient operation 
• Isolate and resolve system hardware and software problems 
• Use this chapter as a quick reference tool for a description of system error codes 

Table 7-1 is a list of recorrunended spare parts for the JSI system. 

O •• c,lplion Function Part Number 
4-Pin Connector Power Connection 43-005560- 01 
6-Pin Connector Command Clu1put & Fault Output 43-006006'() 1 
9--Pin Connector Programmable Output 43-OO8755'() 1 
11-Pin Connector Inc. Encoder & Enable Input 43-008B85'()1 
Battery Maintains RAM mem()'!y 47-007709'()1 

Table 7 -1. Spare Parts Table 

The nonvolatile memory of the JSI Controller Is a Battery-Backed RAM 
(Random Access Memory). The battery Is used to keep the RAM powered at 
all Urnes. The life of this battery Is approximately 10 years. When the 
battery runs low, the JSI will be unable to hold a program In nonvolatile 
memory. If the battery back up Is not functiOning properly, error 30 will be 
displayed when you cycle power. To verify that the battery Is OK. type SV 
(Save) then cycle power to the JSI controller. If the battery Is OK. the error 30 
(Check Sum error) should be gone. If the message Is stili flashing after the 
Save (SV) and power cycle, you should replace the battery (Compumotor Part 
Number 47-007,'09-01). Call your local distributor to order the battery. 

This section provides methods to Identify and resolve possible Indexer­
related hardware and software problems. You should also refer to the drive's 
user gUide for troubleshooting procedures specific to the drive you are using. 

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 eradicate and resolve the 
problem. 

The first step Is to Isolate each system component and ensure that each 
component functions properly when It Is run Independently. You may have 
to dismantle your system and put It back together piece by piece to detect the 
problem. If you have additional units available, you may want to use them to 
replace existing components In your system to help Identify the source of the 
problem. 

Try to deteImlne If the problem Is mechanical, electrical, or software­
related. Can you repeat or recreate the problem? Do not attempt to make 
quick rationalizations about problems. Random events may appear to be 
related, but they are not necessarily contributing factors to your problem. 
You must carefully investigate and decipher the events that occur before the 
subsequent system problem. 
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CW, CCW & 
Home Switches 

Remote 
Sequencing 
(BCD Inputs) 

Diagnostic 
Codes Table 

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. 

Once you have Isolated the problem. take the necessary 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 
(800) 358-9070. 

WARNING 

Be sure to reme)ve power before disconnecting JSI system 
components or changing wiring. 

If you are haVIng problems using the Trigger (TR). Home (GHI. CW. CCW and 
Sequence Select Inputs. you must first check your wiring for proper 
installation. Use an Ohm meter for proper connection of the switches and 
Inputs. If the hardware connection seems correct. you must use the Input 
Status (lsI command to report the hardware status of each Input and see If 
the JSI recogruzes the Input change. You may do this by changing the Input 
state manually and isSue the IS command. If the status does not change. 
check the hardware settings. 

If you are trying to run sequences from BCD Interfaces. the first thing you 
must verify Is the hardware Interface. Use the Ohm meter to verify proper 
wIrtng. Then use the IS command to read the status of the Inputs. Change 
the Input setting and check the Input Status (IS) again to make sure that the 
JSI recognized the change In the sequence select Input. Make sure that your 
BCD Input Is calling the proper sequences. Check Chapter 4. ApplICation 
Design. for the Sequence Select Table. If you have a problem runnlng a 
sequence from the remote Input. try runnlng the sequence using the XR 
command before attempting to run It using BCD Input. 

The twO-digit LED flashes an error code If any type of error occurs. You can 
also light the LEDs with the LED command. 

The follOWing table lists the error codes and the explanation of each error 
code. The symptoms and solutions table shows how you can try to correct 
these error conditions. 

CONDITION LED DISPLAY CODE 
BLANK NO ERRORS 

16 AMPLIFIER OFF 
20 EXCESSIVE POSITION ERROR 
23 DRIVE ENABLE NOT ACTIVE 
30 EEPROM CHECKSUM ERROR 
41 CW LIMIT SWITCH ENGAGED 
42 CCW LIMIT SWITCH ENGAGED 
43 CW SOFTWARE LIMIT ENGAGED 
44 CCW SOFTWARE LIMIT ENGAGED 
60 COMMANDED SHUTDOWN 

Table 7-2. Dlagn,osUc Codes Table 

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



RS-232C 
Problems 

Reducing 
Electrical Noise 

Returning the 
System 

Chapter 7. Maintenance & Troubleshooting 1 77 

If you are having problems communicating with the JSI. try the follOwing 
procedure to troubleshoot the communications interface. 

1 Power-up your computer or terminal and then power-up the JSI. 

2 The ser1al port of your computer/terminal may requtre handshaking. If so. you 
must dtsable handshaking with your tennJnal emulator software package. You 
can also disabl,. handshaking by connecting the computer's/tennlnal's RTS io 
CTS (usually p~,s 4 and 5) and DSR to DTR (usually pins 6 to 20). 

3. VertJY that the l:omputer /tennJnal and 500 are conJIgured to the san>e baud rate. 
number of data bits. number of stop bits. and par1ty. 

4. Check to make sure you are using DC common or signal ground as your reference. 
not earth ground. 

S Cable lengths •. hould not exceed 50 ft. unless you are using some form of line 
driver. opUcal (:oupler. or shield. As with any control signal. be sure to shield the 
cable to earth '(rOund at one end only. 

a Press the space bar several tlmes. 'The cursor should move one space each Ume 
you press the space bar. Uyour terminal displays garbled characters. check the 
terminal's protocol set-up. The baud rale setting probably does not match the 
JSI's setUng. 

7. If the terminal does not display garbled characters. press the space bar several 
Urnes. If the cursor does not move. disconnect the RS232 plug from the 500 and 
measure the cable's continuity. If you do not measure> -3V on Pin 1 (Rx) to Pin 3 
(GND). your cable is wired incorrectly or your terminal is broken. (fyou measure 
> -3V on Pin 2 (Tx) to Pin 3 (GND). then SWitch the JSI's transmit (Tx) and receive 
(Rx) wires and try this test again. 

S Once you are able to make the cursor move, enter some characters. These 
characters should appear on the computer or terminal display. If each character 
appears twice. your host is set to half-duplex. It should be set to full-duplex. 

Try to ellm!nate sources of possible noise Interference. Potential noise 
sources include inductive devices such as solenOids. relays. motors. and 
motor starters operated by a hard eontact. 

For more information on Identifying and suppressing electrical noise. refer 
to the Technical Data section of the Compumotor Programmable MotiOn 
Con trol Catalog. 

If you must return your JSI system to alTect repatrs or upgrades. use the 
follOwing steps: 

1 Get the serial number and the model number of the defective unit. and a purchase 
order number to cover repalr costs In the event the unit is determined by the 
manufacturers to be ou t of warranty. 
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2 Before you return the unit. have someone from your organization with a technical 
understanding of the JSI system and Its application Include answers to the 
followtng questions: 

• What Is the extent of the failure/reason for return? 

• How long did It operate? 

• Old any other Items fall at the same time? 

• What was happening when the unit failed (I.e .. tnstalling the unit. cycl1ng 
power. starting other equipment. etc)? 

• How was the product configured (In detal!)? 

• What. tf any. cables were modified and how? 

• With what equipment Is the unit tnterfaced? 

• What was the application? 

• What was the system envtronment (temperature. enclosure. spactng. unll 
orientation. contaminants. etc.)? 

• What upgrades. tf any. are required (hardware. software. user gUide)? 

3. In the USA. 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 (800) 358-
9070. 

Ship the unit to: Parker Hannifin Corporation 
Compumotor Division 
5500 Business Park Drive 
Rohnert Park. CA 94928 
Atln: RMA # xxxxxxx 

4. In the UK. call Parker Dlglplan for a GRA (Goods Returned Authorization) 
number. Returned products cannot be accepted wtthout a GRA number. The 
phone number for Parker Dlglplan Repair Department Is 0202-690911. The 
phone number for Parker Dlglplan Service/Applications Department ts 0202-
699000. 

Ship the unit to: Parker Diglplan Ltd .. 
21. Balena Close. 
Poole. 
Dorset, 
England. 
BHI77DX 

" Elsewhere: Contact the distrtbutor who supplied the eqUipment. 
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Appendices 

Command Listing 

• Single Step IN Set Input Functions 
INl Set Active Input Level 

A Acceleration 10 Immediate Output 
IS Input Status Report 

B Buffer Status Report 
BCOB Buff"",d Configure Dead Band JA Jog Acceleration 
BCOG Buffered Configure Differential Gain JVl Jog Velocity (Low) 
BCOII Buffered Configure Differential Maximum JVH Jog Velocity (High) 
BCIG Buffered Configure Integral Gain 
BCll Buffered Configure Maximum Integral Sum Urnit K Kill 
BCIII Buffered Configure Integral Maximum 
BCPE Buffered Configure Position Error l Loop 
BCPG Buffered Configure Proportional Gain LA Urnit Acceleration 
BCPII Buffered Configure Proportional Maximum lO Urnit Disable 
BS Buffer Status Report lED Illuminate Number on LED Display 

IF Line Fead 
C Continue lRO Read Loop Count via ParaliellnpuVOutput 
COB Configure Dead Band 
COG Configure Differential Gain IIC Mode Continuous 
COli Configure Differential Maximum liN ~Normal 
CFB Configure Feedback Device IIPA Mode Position Absolute 
CIG Configure Integral Gain IIPI Pv\ode Position Incremental 
Cil Configure Integral Maximum Sum Urnit 
CIII Configure Integral Maximum N End of loop 
CIIR Configure Motion Resolution NIF End 01 IF Commands 
COCH Configure Output as CUrrent Source (High) 
COCl Configure Output as Current Source (Low) 0 Output 
COP Configure Output Peak OFF Off 
COY Configure Output as Voltage Souroe ON 01 
CIIR Configure Motion Resolution OS Function Setup Report 
CPB Configure Push Button OSB Back up to Home Switch 
CPE Configure Position Error OSC Define Active State of Home Switch 
CPG Configure Proportional Gain OSO Enable Encoder Z Channel Input 
CPII Configure Proportional Maximum OSE Jog Enable 
CR Carriage Retum OSG Final Homing Direction 

OSH Reference Edge of Home Switch 
0 Distance OUT Set Output Functions 
OAI Display Analog Input OUTl Set Active Output Level 
OCC Display Current Control Configuration OUTP OJtput on Position 
OFS Display Flags for Selvo Status 
OFX Display Flags for Indexer Status PR Absolute Position Report 
0110 Drsplay Maximum CNershoot PS Pause 
001 Display Output Instantaneous PZ Set Absolute Counter to Zero 
OPA Display Position Actual 
OPE Display Position Error Quote 
OPS Display Setpoint Position aD Exit Velocity Profiling Mode 
ORO Read Distance via ParallellnputlOutput a1 Enter Velocity Profiling Mode 
OTP Display Tuning Parameters 
OVA Display Velocity Actual R Indexer Status Report 
OVS Display Velocity Setpoint RA Umit Switch Status Report 

RB Loop, Pause, Shutdown, Trigger Status Report 
E Enable R5-232C Communication Interface RFS Return Drive Parameters to Factory Setting 

RG Go Home Status Report 
F DrsatMe R5-232C Communication Interface RIFS Return Indexer to Factory Settings 

RM Rate Multiplier in Velocity Streaming Mode 
G Go RS Sequence Execution Report 
GH Go Home RSE Report Servo Errors 
GHA Go Home Acceleration RV Revision Level Report 
GHF Go Home Final Velocity 
GHV Go Home Velocity S Stop 

SFl Set User Flag 
"Ii Backspace Sl Software Limits 
H Set Direction SlO Soft\.vare Umit Disable 

SN Scan Delay Time 
IFER Compare Error Flag SP Set Position Absolute 
IFFl Compa'e User Flag SS Function Setup Report 
IFIN Compare Input Status SSA RS-232C Echo Control 
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SSG C'-r!Save the Command Buffer on limit 
SSH ClearlSave II1e Command Butter on Stop 
SSI EnablelDisable InIBmctive Mode 
SSJ Enable/Disable Continuous Scan Mode 
SSL Enable/Disable Resume Execution 
ST Shuldown 
STR Set Strobe Output Delay TIme 
SV Save Tuning Parameters 

T Tm! 
TR Wait lor Trigger 
TS Trigger Input Status 

U Pause and Wait tor Continue 

V Velocity 
VRD Read Velocity from Parallel InputlOutput 

W1 Signed Binary Position Report 
W2 Hexadecimal Position Report 
W3 Signed (+ or -) Position Report 

XBS Report Sequence Memory Available 
XC Sequence Checksum Report 
XD Sequence Definition 
XDIR Sequence Directory 
XE Sequence Erase 
XFK Set Fauh or Kill Sequence 
XG Goto Sequence 
XQ Sequence Interrupted Run Mode 
XR Run Sequence 
XRD Read Sequence via ParailellnpuVOutput 
XRP Sequence Run with Pause 
XSD Sequence Status Definition Report 
XSR Sequence Status Run Report 
XSS Sequence Status Report 
XST Single Step Mode 
XT Sequence Termination 
XTR SelTrace Mode 
XU Upload Sequence 

y Stop Loop 

Z Reset 
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Glossary 

Abaolute Po.ltlonlng 
Refers to a motion control system 
employing position feedback devices 
(absolute encoders) to maintain a given 
mechanical location. 

AboolUte Programming 
A positioning coordinate reference wherein 
all positions are specified relative to some 
reference, or home position. This is 
different from incremental programming, 
where distances are specified relative to 
the current position. 

Acceleration 
The change in velocity as a function of 
time. Acc:ek3ration usually refers to 
increasing velodty and deceleration 
describes decreasing velocity. 

Accuracy 
A measure of the difference between 
expected position and actual position of a 
motor or mechanical system. Motor 
accuracy is usually spedfied as an angle 
representing the maximum deviation from 
expected position. 

Addr ••• 
Multiple devices, each with a separate 
address or unit number, can be controlled 
on the same bus, The address allows the 
host to communicate indivKtually to each 
device, 

ASCII 
American Standard Code tor Information 
Interchange. This code assigns a number 
to each numeral and letter of the alphabet. 
In this manner, information can be 
transmitted between mach ines as a series 
of binary numbers. 

Bandwidth 
The frequency range in which the 
magnitude of the system gain expressed in 
dB is greater than ~3 dB. 

Baud Rate 
The number of bits transmitted per second. 
Typical rates include 300,600,1200,2400, 
4800,9600, 19,200. This means at 9,600 
baud, one character can be sent nearly 
every millisecond. 

BCD 
Binaty Coded Decimal is an encoding 
technique used to describe the numbers 0 
through 9 with four digital (on or off) signal 
lines. Popular in machine tool equipment, 
BCD interlaces are now giving way to 
interlaces requiring fewer wires-such as 
RS-232C. 

Bit 
Abbreviation of Binary Digit, the smallest 
unit of memory equal to 1 or o. 

Bode Plot 
A graph of system gain and phase versus 
input frequency which graphically 
illustrates the steady state characteristics 
of the system. 

Break Frequency 
Frequency(ies) at which the gain changes 
slope on a Bode plot. (Break frequencies 
correspond to the poles and zeroes of the 
system.) 

Byte 
A group of 8 bits treated as a whole, with 
256 possible combinations of ones and 
zer06, each combination representing a 
unique piece of information. 

Clo.ed~Loop 
A broadly applied term relating to any 
system where the output is measured and 
compared to the input. The output is then 
aqusted to reach the desired condition. In 
motion control. the term is used to 
describe a system wherein a velocity or 
position (or both) transducer is used to 
generate oorrection signals by oomparison 
to desired parameters. 

Cro •• over Frequency 
The frequency at which the gain intercepts 
the 0 dB point on a Bode Plot. (Used in 
reference to the open-loop gain plot.) 

DAC 
Digital~to~analog converter 

Daloy-Chaln 
A tenn used to describe the linking of 
several RS~232C dev.ices in sequence 
such that a single data stream flows 
through one device and on to the next. 
Daisy-chained devic&S usually are 
distinguished by device addresses, which 
serve to indicate the desired destination 
for data in the stream. 

Data Blto 
Since the ASCII character set consists of 
128 characters, oomputers may transmit 
only seven bits of data. However, most 
computers support an eight bit extended 
ASCI I character set. 

DCE 
Data Communications Equipment 
transmits on pin three and receives on pin 
two. 

D.ad Band 
A range of input signals for which there is 
no system response. 

Decibel 
A logarithmic measurement of gain. If G is 
a system gain (ratio of output to input), 
then 20 log G equals gain in decibels (dB). 

Delimiter 
A character (space or carriage retum) 
used to separate fie~ds in a command. 

Drive 
This is the EH9Ctronics portion of the motion 
control system that controls power to the 
motor. 

OlE 
Data Communications Equipment 
transmits on pin two and receives on pin 
three. 
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Duty Cycle 
For a repetitive cycle, the ratio of on time 
to total cycle time. 
Duty Cycle "" On Time -t-
0"1 Time + OffTrne 

Elflclency 
1he ratio of power output to power input 

Encoder 
A device which translates mechanical 
motion into ~ectronic signals used for 
monitoring position or v~ocity. 

Following 
The ability to make one axis perlorm 
motion basecl on the motion of a second, or 
master, axis. 

Friction 
A resistance to motion caused by surfaces 
rubbing together. Friction can be constant 
with varying speed (Coulomb friction) or 
proportional to speed (viscous friction). 

Full·Duplex 
The tenninal will display only received or 
echoed characters. 

Gain 
The ratio of system output Signal to 
system input signal. 

Half-Duplex 
In half duplex mode, a tenninal will display 
every character transmitted. It may also 
display the received character. 

Hand Shaking Signal. 
RST: Request To Send 
CTS: Clear To Send 
DSR: Data Set Ready 
DTR: Data Terminal Ready 
IDB: Input Data Buffer 
ODS: Output Data Buffer 

Home 
A reference pOSition in a motion control 
system, usually derived from a mechanical 
datum. Often designated as the zero 
position. 

IEEE-4BB 
A digital data oommunicatkms standard 
popular in instrumentation electronics. 
This parallel interface is also known as 
GPIB, or General Purpose Interlace Bus. 

Incremental Motion 
A motion control term that is used to 
describe a device that produces one step 
of motion for each step command (usually 
a pulse) received. 

Incremental Programming 
A coordinated system where position or 
distances are specified relative to the 
current position. 

Inertia 
A measure of an object's resistance to a 
change in velocity. The larger an object's 
inertia, the larger the torque that is 
required to accelerate or decelerate it. 
Inertia is a function of an object's mass 
and its shape. 
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InerUel .... tch 
For most efficient operation, the system 
roupling ratio shoukt be &e~cted so that 
the reftected inertia of the load is equal to 
the rotor inertia of the motor. 

Llml" 
Properly designed motion oontroi systems 
have sensors calkKi limits that alert the 
",ntrol electronics that the physical and of 
travel is being approached and that motion 
should stop. 

logic Ground 
An electrical potDntial to which all ",ntrol 
signals in a particular system are 
referenced. 

"Ieroetepplng 
An eJectronic control1eChni""s that 
proportions the current in a step motor's 
windings to provide additional intermediate 
positions between po~s. Produces 
smooth rotation CNer a wide- speed range 
and high positional resolution. 

Null Modern 
A simple device or set of connectors which 
switches the receive and transmit lines of 
a three wire R8-232C connector. 

Open·Collector 
A term used to describe 8 signal output 
that is performed with a transistor. An 
open coflector output acts I ike a switdl 
closure with one end of the Switch at 
ground potential and the other end of the 
switch accessible. 

Open .. Loop 
Refers to a motion control system where 
no external sensors are used to provide 
position or vlMocity correction signals. 

Opto-Iooloted 
A method of sending a signal from one 
piece of equipment to another without the 
usual requirement of common ground 
potentials. The signal is transmitted 
optically with a light source (usually aUght 
Emitting Diode) and a light sensor (usually 
a photosensitive transistor). These optical 
components provide electrical isolation. 

P.rallel 
Refers to a data communication format 
wherein many signal lines are used to 
communicate more than one ptece of data 
at the same time. 

Porlty 
RS-232C error detection scheme that can 
detect an odd number of transmission 
errors. 

PID Tuning 
Refers to proportional, integral, and 
derivative gain tuning. 

Pole 
A frequency at which the transfer function 
of a system goes to infinity. 

Puis. Rate 
The frequency of the step pulses applied 
to a motor driver. The pulse rate multiplied 
by the resolution of the motor/drive 
combination (in steps per revolution) ytelds 
the rotational speed in revolutions per 
second. 

Quadrature 
A type of inaemental encoder output in 
which the two square wave outputs are 
offset by 900

. 

Romping 
The acceleration and deceleration of a 
motor. May also refer to the change in 
frequency of the applied step pulse train. 

Rated Torque 
The torque producing capacity of a motor 
at a given speed. This is the maximum 
torque the motor can deliver to a load and 
is usually specified with a torque/speed 
curve. 

Relaalve Accuracy 
Also referred to as St9~to- Step 
Accuracy, this specification tells how 
microsteps can change in size. In a 
perfect system, microsteps would all be 
exactly the same size, but drive 
characteristics and the absolute accuracy 
of the motor cause the steps to expand 
and contract by an amount up to the 
relative accuracy figure. The error in not 
cumulative. 

Repeotobility 
The degree to which the positioning 
accuracy for a given move performed 
repetitively can be duplicated. 

Resolution 
The smallest positioning increment that 
can be achieved. Frequently defined as 
the number of steps required for a motor's 
shaft to rotate one complete revolution. 

RMS Torque 
For an intermittent duty cycle application, 
the RMS Torque is equal to the steady 
state torque which would produce the 
same amount of motor heating over long 
periods of time. 

Where: 
Ti= Torque during interval i 
t= Time of interval j 

RS-232C 
A data communications standard that 
encodes a string of information on a single 
line in a time sequential format. The 
standard specifies the proper voltage and 
timing requirements so that different 
manufacturers' devices are compatible. 

Sequence 
A series of motion control commands. 
These commands are created, stored, and 
executed from the indexer's/controller's 
EEPROM memory. 

Short-circuit 
A defect in a winding that causes part of 
the normal electrical circuit to be 
bypassed. This freqllently results in 
redllcing the resistance or impedance to 
such an extent (near zero) as to cause 
overheating of the winding, and 
subsequent burnout. 

Speed 
Used to describe the linear or rotational 
vlMocity of a motor or other object in 
motion. 

Start Blto 
RS-232C character transmissions begin 
with a bit which signals the receiver that 
data. • now being transmitted. 

Static Torque 
The maximum torque available at zero 
speed. 

Stlffne" 
The ability to resist movement induced by 
an applied torque. Is often specified as a 
torque displacement curve, indicating the 
amount a motor shah will rotate upon 
application of a known external force when 
stopped. 

Stop Blto 
When using RS-232C, one '" two bits are 
added to every character to signal the end 
of a character. 

Synchonlam 
A motor rotating at a speed correctly 
corresponding to the applied step pulse 
frequency is said to be in synchronism. 
load torques in excess of the motor's 
capacity (rated torque) will cause a loss of 
synchronism. This condition is not 
damaging to a step motor. 

Text/Echo (Off/On) 
This setup allows received characters to 
be re-transmitted back to the original 
sending device. Echoing characters can 
be used to verify or close the loop on a 
transmission. 

Torqlle 
Force tending to produce rotation. 

Torque-to Inertia Ratio 
Defined as a motor's holding torque divided 
by the inertia of its rotor. The higher the 
ratio, the higher a motor's maximum 
acceleration capability will be. 

Transfer Function 
A mathematical means of expressing the 
output to input relationship of a system. 

TTL 
Transistor-Transistor logiC. Describes a 
common digital ~ogic device family that is 
used in most modern digital electronics. 
TIL signals have two distinct states that 
are described with a voltage-a logical 
zero or low is represented by a voltage of 
less than O.8Vand a logical one or high is 
represented by a voltage from 2.5 to 5V. 

XON/XOFF 
Two ASCII characters supported in some 
serial communication programs. If 
supported, the receiving device transmits 
an XOFF character to the host when its 
character buffer is full. The XOFF 
character directs the host to stop 
transmitting characters to the device. 
Once the buffer empties the device will 
transmit an XON character to signal the 
host to resume transmission. 

Zero 
A frequency at which the transfer function 
of a system goes to zero. 
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PROBLEMS 176 
STATUS 128 
TEST 30 

LINE FEED 110 
LOAD INERTIA 61 

Appendices 1 8 3 

LOOPS 44, 108, 115. 140, 164 
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