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User Guide Change Summary 

Section A. 
Introduction 

Section B. 
Getting Started 

Section C. 
Installation 

Section D. 
Isolating Transformer 

Section E. 
Power Supply Unit 

Section F. 
Drive Module 

S.ctlon G. 
Hybrid Servo Motor and 
Encoder 

The followt.ng is a summary of the changes to this user guide 
since the last version was released. This user guide. version 
88-011270-01 D, supersedes version 88-011270-01 C. 

When a user guide is updated. the new or changed text is I 
IUglillghted 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 r1ght of the chapter title. 

The entire document is now organiZed as SectIons tnstead of 
Chapters. 

• ReviSed the system functional block clJagram 

• Replaced transformer model numbers 1'0165/1'0166 With 
1'0185/1'0186 

• New bench test configuration diagram 
• New RS-232C connection procedures for bench test 
• Updated system testing LED information and software 

commands 

• Removed wam1ng lAC LIne cabling) stating that the 
transformer cable is Inadequate for permanent operation 
at less than 240VAC - cable fix 

• Replaced transformer model numbers 1'0165/1'0166 With 
1'0185/1'0186 

• Transformers are factory configured by either 120VAC 
(single-phase) or 240VAC (three-phase) 

• Transformer now comes With Input cable that can be used 
With any input voltage. 

• -F option available for 1'0170/T0171 transformers (In 
which the AC input fuses are factory-InStalled) 

• Updated transformer connection diagrams 

No technical changes 

• Included description and specs for drtve # 7153.501 
• Updated tables FI-2 and FI-3 for all possible drive/motor 

packages 

• Included specificaUons and c1Jmenslonal draWingS for all 
the possible motors used With this system 

• Updated and clarified motor and encoder connection 
information/ drawings 

• Included information for ustng the Encoder Backup 
Supply 



Section H. 
Control Module 

Section J. 
System Programming 

• Added descriptions of new features (encoder following. 
encoder superposition, synchronous moves, linear 
interpolation. registration, servo self-tuning, dither 
facility, and speed change mode) 

• Updated fault LED interpretations 
• Updated stgnal descriptions and included step & d1rection 

input capability and Encoder Backup Supply 
• Corrected and claJ1fled RS-232C and ZDDC connection 

informaUon and drawingS 

• Added information for servo self-tuning via the '!0NE'l' 
and 'l"tJIQV commands 

• Added Setting Up Servo Parameters section 

• Added description elf drive energize and de-energize 
funcUons 

• Added 1llustration showtng various types of homing 
• Included description of sequence execution via hardware 

input from a SWitch or PLC 

• Must enter the sv command (not the ss command) to save 
the tndependently saved commands 

• Added new command descriptions and changed c:x1sUng 
descriptions according to new software versions between 
version 1.4 and 2.4 (latest version): 
New Commands: 

CIW 
DTA 
DTF 
FDA 
FDY 
GL 
GSY 
HSD 
MAS 
MSY 
OSF 
OSG 
OSH 
051 
OSJ 
PSY 
HE 
HSE 
SIM 
TRR 
TUNE 
TUNET 
TUNEY 
VSY 

CONFIGURE INTEGRAL ACTION WINDOW 
SET DITHER AMPLITUDE 
SET DITHER FREOUENCV 
ACCELERATION, UNEAR INTERP. MOVES 
VELOCITY, UNEAR INTERP. MOVES 
GO, UNEAR II.CDE 
GO. SYNCHRONOUS MOOE 
DAUGHTER BOARD OUTPUTS 
M:lOE ASYNCM~S 
M:lOE SYNCHRONOUS 
INtnAUZATION ON UMIT 
DITHER ENABLE 
SELEC1' ~IANGULAFWOUARE DITHER 
INITIALIZATION MOVEMENT 
SELEC1: 24116 BIT GEARBOX 
PAUSE FOR SYNCHRONIZATION 
DRIVE STATUS REOUEST 
REPORT SERVO ERRORS 
SET INDEXERIFOLLOWING MODE 
REGISTRATION MOOE 
DISPLAY l1JNING SEmNGS 
SERVO SELF-TUNING (TORQUE AMP.) 
SERVO SELF-TUNING (VELOCITY AMP.) 
VELOCITY CHANGE IN SYNCHRONOUS MOOE 

Section K. Maintenance &. Updated RS-232C diagnostics (software commands and 
Troubl •• hootlng LEDs 

• Included sections on communJcations, drtve control, and 
motor control problems 

• Included a section on retum1ng the system for repairS 



User. Guide Change Summary 

Chapter 1. Using 
This User Guide 

Chapter 2. 
Introduction 

Chapter 3. Getting 
Started 

Chapters 4 - 11 

The following Is a sununary of the changes to this user guide 
since the last version was released. This user guide. version 
88-011270-01~, supersedes version 88-011270-01&. 

When a user guide is updated. the new or changed text: is I 
highlighted with a change bar in the rtght margin (this 
paragraph is an examplc~). If an entire chapter is changed. the 
change bar is located to the I1ght of the chapter title. 

No changes were made to this chapter. 

Changes to Chapter 2 are summarized as follows: 

• Added part numbers to the isolating transformers table 
(Page 6) as an additJlonal reference convenience. 

• Added a What You Should Have section that advises you 
compare the packing list with your original order to 
ensure that you have receiVed a complete shipment. 

• Added an Additional Tools section that lists the tools (not 
provlcled with the pt'Oduct) that you may need to complete 
the procedures in this user guide 

In the Turning the System On section (Page 10) . the command 
strtng was altered as follows: 

LD3 STQf lIN A10 V:LQf D8~ G 

This change will ensure that the test move will be completed 
properly. 

No changes were made to these chapters. 
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SECTION A. INTRODUCTION A 1·1 

Section A. Introduction 

Section Objective 

Organization of the 
User Guide 

Warnings and 
Cautions 

Read this section to famJl1ar1ze yourself with the 
organ1zation of this user guide and with the product. 

nus user guide tells you how to configure and use the 
brushless servo drive systems. We have made It as easy as 
possible for you to check that the system is functiOning 
properly. Once you have ensured that the system functions 
properly. you can go on to learn how to set up the drive and 
program the system in more detail. 

Section A. Introduction. IdentJfles the organization of this 
user gUide. It tells you haw the sections are arranged and 
describes the conventions we use. Section A also introduces 
System 7. It briefly deSCribes the baste elements as an aid to 
users who have no previous lmowledge of the system. 

Section B Is called Getttng Started. It tells you the 
connections you will need to make before you tum on the 
power. and also how to check that the system is working by 
sending a simple conunand. 

When you are sure that the system is working. you are ready to 
Install It into your equIpment. Section C lists some of the 
things you should consider before mounting the motor and 
system rack. It also gives recommendations on cable routing 
and grounding. 

Sections D - H give details of the modules used in the system. 
You will need to refer to these. particularly Sections F and H. 
so that you can learn how to set up the drive and control card 
parameters and how to program the control card to suit your 
application. 

Section J provides all of the tnfonnation required to program 
the system. including a detailed Ust of commands and a quick 
reference list. 

If the system develops a fault. or does not work when you 
configure it as described in Section B. refer to S~tion K. This 
chapter Js called Maintenance and Troubleshooting. It Will 
help you estabUsh the source of the problem and assJst you in 
deciding on the action you should take. 

Please read the warnings and cautions carefully before you go 
on to a subsequent section. They are important for the safety 
of yourself and the equipment. 
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Conventions and 
Definitions 

lIotor Rotation 

Encoder 

Direction Signal 

Step Signal 

PWM Torque 
Signal 

Rack Dimensions 

The following list gives some of the conventions and 
de1l.n1tions that are used in this user guide. 

The direction of rotation 1s defined With the motor viewed I 
from the mounting flange end. Phase A leads Phase B for CW 
rotation. 

Channel A leads channel B for CW rotation of the motor. 

Open circuit inputs cause CW rotation of the motor. 
DIRECTION. greater than DIRECTION- w1ll cause CW rotation. 
DIRECTION- greater than DIRECTION. will cause CCW rotation. 

STEP. greater than STEP- causes the motor to rotate by one 
step. 

This is a pulse width modulated signal from the control card 
to the drive. The signal comprises two signals: Mark (the 
period of time when the pulse is on) and Space (the period 
when the pulse is 011). When the mark-to-space ratio is equal 
to one. the torque demand is zero. When mark (PWM.) is 
greater than space (PWM-) this defines a CCW generated torque. 

The dimensions of this rack system are expressed in metric 
unlts-U and liP. To (.'onvert these units to inches. use the 
table below. 

Metric Unit EQuivllent in Inche. 
1 HP 1.75 inches 
1U 0.20 inches 



System 7 General 
Description 

Functlona' Block 
Diagram 

SECTION A. INTRODUCTION A 1-3 

System 118 a motion contro] system that uses standardized 
construction and communication techniques to control the 
full range of motor types. There are severa] versions of the 
System 1 that can incorporate vartous drtve modules (open­
and closed-loop steppers. m1crosteppers. and DC brush and 
AC brushless servos) and control modules (an RS-232C 
module. an IEEE-488 module. a Step & D1rect1on module. and 
an Analog module). 

nus user guide relates to sustems that include 1qIJrld or AI: 
Iw1&shIess serw drWes controlled z., an RS-232C control 
mod .. " Separate user guides are amffoblejOr oth6 SIIsttm 7 
CGr\fIQuratfDns. 

Figure Al-1 shows a diagram showing the functional 
interrelationships of the System 1 components. 

SYSTEM 7 RACK 

... - ..... 1 SGHAI. LINK 

RS·232C 

TOROUE ~ 
DEt.4O\ND 2 AIoIPLFIER 

,....,L.,L..,I,---'L- .ISV 

·ISV 

...... r----r-- ·5V 

DRIVEMCOUE 

~_--11 lSOlATN(:; 
TRANSF<H.4ER 

iiiiiiiiiiiiiii. TERMINAUCOMPUTER 

AGINPUT 

Figure A 1-1. System 1 Functional Block Diagram 

lB lA 

IoIOlOA 
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Control Module 

Drive Module 

7 Signal Link 

lTEP AND 
DIRECTION 

ENABLE 

FAULT 

'Wilt TORQUE 

IIODE CONTROL 

1bJs user guide 15 based on the System 7 using the RS-232C 
control module (see Figure AI-I). 

To control the motor. the RS-232C control module accepts X 
Series commands (descrtbed in Section J) from a termJnal or 
computer Via an RS-232C link. It connects to the drive 
module Via the standard 7 -signalUnk to control any type of 
servo motor. 

The dr1ve consists of a dual torque amplifier to supply 
controlled current to the motor, a waveform generator (see 
F1gure AI-I), and a sw:ltched mode power supply. Its integral 
power supply runs from the motor supply bus and 'provides 
power for the on-board circuitry and the isolated power 
supplies for a control card, encoder, and external switches. 

The control module communicates With the dr1ve module over 
the 7 -sfgnall1nk. The sfgnals used depend upon the type of 
motor that you use. A hybrtd or AC brushless system uses all 
7 S1gnals. an open-loop stepper uses STEP, DIRECTION. ENABLE. 
and FAULT. and a brush DC servo (this capabUity is under 
deuelDpmenO uses ENABLE. FAULT and PWM TOROUE. 

These 7 signals. defined below. are fully opto-isolated at the 
drive end to el1minate the problems arising from electrtcal 
noise. 

Step and direction. the usual inputs to a stepper drive. are also 
used with brushless S«:IVO drives. However. in this case. they 
are derived from the encoder and are used only for 
commutation. 

This signal enables and disables the motor. With a servo 
drtve. this signal can disable the motor if a controller fault 
occurs. It also resets:a fault condition. 

This line is a signal from the drtve to Indicate a hardware. 
power supply. or temperature problem to the controller. 

The most significant of the seven signals 15 the PWM (pulse­
Width modulated) Torque signal. which consists of pulses at a 
constant frequency. 1'be width of the pulses are related to the 
torque demand. As the torque demand changes. the mark-to­
space ratio w1ll change. A 5% mark-to-space ratio gtves 
maximum negative tOlrque and a 95% mark-to-space ratio 
gIVes maximum positive torque. Zero torque 15 produced With 
a 50% mark-to-space ratio. The motor current. accurately 
controlled by the PWM Signal. is output by the torque 
amplifiers in the drtv'e. 

This stgnalis specific to hybrtd and AC brushless servo drtves 
using encoder feedbal~k. It is used in power-up 1n1t1al1zation 
sequences. 
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The position of the motor shaft is mOnitored by the encoder. 
which is housed within an enclosure at the end of the motor. 
The encoder's Z channlel signal. an index pulse that occurs 
once per revolution. is processed 1n the control module to 
track rotor position. 

Power for the control module and its associated input circuits 
is supplied by the power supply within the drtve module. but 
the input to this module (l5OVDC) is provided by the rack 
power supply from a lO7VAC source. 

Four types of isolating transformers can be supplied: two for I 
single-phase operation and two for three-phase operation (see 
Table AI-I). 

Tr.n.former (Part ') Type & Rating 
T0170 7451.330) Single-phase 1.3 KVA 
T0171 7452.5301 Sirlgle-j)hase 2.5 KVA 
T0185 7452.570) Three-phase 2.5 KVA 
T0186 (7455.070) Three-phase 5 KV A 

Table AI-I. Isolation Transformers 

Details of these transformers are given in Section D. Isolating I 
Transformer. 

Before you proceed with Section B. Getting Started.. review the 
packing list that was included with your System 7 shipment. 
If possible. compare the packing list with your or1g1nal order 
to ensure that you have receIved all of the components 
necessary for your application. 

To complete some of the steps and procedures outlined 10 this 
user gUide. you will need the following tools (not provided 
with your shipment): 

• Phillips screwdriver 
• Slot screwdriver 
• Nut driver (or adjustable wrench) 



SECTION B. GETIING STARTED B1-1 

Section B. Getting Started 

Section Objective 

Test Requirements 

Cables 

Bench Test Motor 
Mounting 

Bench Test 
Configuration 

ThiS secUon tells you how to set up your system and check 
that it 15 working con'ectly. It contains all the information 
you w1l1 need to configure the system and to complete a sertes 
of funct10nality tests. 

Before you install the system into your equipment. 
particularly if you are not famIliar with Compumotor 
equipment. we recommend that you complete a bench test to 
ensure that the system operates correctly. By folloWing the 
simple procedures below. you should be able to have your 
system ruIl1'l1ng withIn a short time. 

WARNING 

High voltages may be accessible at various points on the 
equipment. Ensure that you protect these areas so as 
to avoid Inadvertent contact with the high-voltage bus. 

Your system has all the cables required to connect the system 
modules. The motor and encoder cables will have been 
supplied to the length you specified. If you want to make your 
own cables. approved cable types and plug connection 
information is in Section G 1 of thiS user gUide. 

Isolating transformer cables for connection between the 
transformer and the :rack are supplied with the system. If you 
must cctend these cables. use a gauge of w1.re that is the same 
as the supplied cable. Compumotor can supply complete 
cables. 

When you bench test your system. the motor may move on the 
bench unless it is restrained. The best way to secure the motor 
Is to mount it on a bracket or in a cradle that Is fixed to the 
bench. 

Your system was pre-assembled and tested at Compumotor. If 
you reassemble the system as instructed. you should have 
little difficulty in getting it running. The rack is supplied 
ready-wired. with drtve. control. and power supply modules 
already installed. 'When you have made the connections 
detailed below. you will be ready to power up the system. 
Figure B 1-1 illustrates the required bench test configuration. 
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........ Computer or Terminal 25-Pin 
communications port 

• Connect Estop (1/03 pin' ) to 
",'2V (1/03 pin '0). 

Figure Bl-1. Bench Test Configuration 

Motor/Encoder 

Estop Input 

Serial 
Communication 
Input 

The motor/encoder cable supplied With the system is pre­
Wired to the motor and encoder. For test purposes. plug the 
encoder cable plug into the MOTOR FEEDBACK connector on 
the appropriate drivelcontrol motherboard and connect the 
motor cable to the MOTOR connector (see Figure B 1-1). 

You must phYSiCally connect the ESTOP input (I/O 3. pin 1) to 
... 12V (I/O 3 pin 10) in order for this bench test configuration to 
operate (see Figure B 1-1). 'l1le Estop input should be wired 
di1'ectW to + 12V for the bench test smlJI. In thejf.nal 
~n. &IOU must use "aul.tchfor this connection. 

For the purpose of the temporary bench test configuration. 
connect your computer terminal to the GND. RX. and TX lines 
on the SERIAL INPUT connector. This connector is located on 
the back of the drtve module (see Figure Bl-1). You may obtain 
a standard 2S-pin cable from Compumotor (part number 
7967.1(0). If the front panel fault LED illUminates during the 
system bench test. the RS-232C l1nk allows you to use the 
status cormnands (see Section J) to determine the cause of the 
fault. 
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Parameters 

Isolating 
Transformer 

Primary Fusing 

SECTION 8. GETTING STARTED 81-3 

After you pennanently install the System 7 rack in an 
enclosure such as a rack cabinet. accessing the SERIAL INPUT 
connector (for testing and tuning purposes) Is very dllIkult. 
Therefore, an alterna~re serial connector on the front of the 
control module board 15 accessible by removing the control 
module front panel. Refer to Section H for more information 
on alternative serial connections. 

To communicate with the control module, the tenntnal or 
computer must be set to the communication parameters 
below. Refer to the terminal's operator handbook for 
1nformation on how to do thiS. 

• Baud Rate: 9,600 baud 
• Data Bits: 8 (no panty) 
• Start Bit: 1 
• Stop Bit: 1 

The control module does not accept handshaking in any form., 
Therefore. you should disable the handshaking via software 
or by jumper1ng Rl'S to crs (usually pins 4 and 5) and DSR to 
om (usually pins 6 and 20) as shown in Figure Bl-1. 

If you supply your own iSolating transformer, it must be 
suitable for the AC line supply you intend to use. The 
secondary transformer must be wound to provlde an output of 
107V RMS mnimum and should be rated to provide the 
necessary current (see speciflcations table in Section DJ. 

If you are using a Compumotor transformer. Its tappings wUl 
be jumpered for a 240V three-phase or a 120V single-phase AC 
supply. as you spedfieclin your order. Refer to Sectlon D for 
detalls on Compumotor lIolat1.nC transformers. 

When connecting the transformer to the AC line, you should 
protect it by installing an in-line fuse (refer to Table B 1-1 for 
proper fuses for the var10us transformers). 

Transform.r (Part I' Fus. Rating Fus. Typ. Voltag. 
T01 70 (7451.330) 'SA 10 2S0V 
TO,7' 7452.530 2SA 10 2S0V 
TO'SS 7452.570 'SA 10 250V 
T0186 7455.070 2SA 10 2S0V 

Table B 1-1. Fuse Ratlngs & Types 
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System Testing 

System Parameters 

Turning the System 
On 

Functional Test 

Summary 

Now that you have made all the necessary connections, the 
system should be functional. Before you appl)' power you 
IIhoakI make cae baJ cbecJt to euure that ,.au haft made aD 
the CGIIDectlaaa CGliectl)'. 

A set of servo parameters have been progranuned into the 
system to allow It to be used in a Wide range of applications. 
These are the default parameters. Once your system Is 
running you may need to tune It for optimum performance by 
changing these parameters. You WiD find information on 
how to do this in Section H. RS-232C Control Module. 

Apply AC power to the system (see Section D. lsolat1ng 
nunsformer for more information). If you conneCted the 
system properly. the green LED on the power supply front 
panel should illuminate. as should the green Logic Supply 
LED on the drtve front panel. All other LEOs on these two 
modules should remain off. If any red LEDs (other than the 
control card LED) illuminate. refer to Section K. Maintenance 
&. 7roubleshoottng, for inStructions. 

The System 7 Is set prior to shipment to power up With the 
lJrnits enabled (LDQJ) and the drive disabled (ST1). This is 
done for safety considerations. Therefore. before proceeding. 
you must enable the drive by entering STe [cr) and save this 
parameter by entering SV [crJ. The control card LED should 
now be off. 

Enter the conunand string shown below. Put a space between 
each command and press the EN1'ER key after the Go (G) 
command. 

lJ)3 ICN All Vl1 DaHl G I 
The motor should turn 2 revolutions CW (4 revowtiDnsfor the 
2340). If the motor does not respond as described, SWitch off 
power and recheck your Wiring. If the wfr1ng Is correct and 
the motor still does not respond, refer to SeCtion K. 
Matntenance and Troubleshoottng. The successful 
completion of this move indicates the follOWing: 

• The RS-232C connection 15 functioning properly 
• The drive. motor/encoder, and control module are 

functioning properly 
• The 1n1t1a1 system parameters are properly set for the 

purposes of this Getttng Started Exercise 

When you are satJsfled that the system Is funCtiOning 
properly. read the next. section. which explains some Items 
you need to consider. 

Before dismantling your test set up. fam tltar1ze yourself with 
parameter adjustment and progranunmg. You will f1nd 
detailed Infonnation on these functions 1n Sections F and J. 
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Section C. Installing the System 

Section Objective 

Installation 
Precautions 

Mounting the Rack 

nus section dJscusses some of the things you must consider 
when you install the system. If you do not follow these 
guidelines, the system may operate unrel1ably and/or suffer 
damage. 

The folloWing precautions apply to the installation of most 
electronic eqUipment. 

• Handle an unitswtth care. 
• Install System 7 in a clean. cby. well-ventJ1ated area. 
• Do not mount units on a hot surface or a heat source. 
• Circulating air must be free from steam, chemical 

substances, combustible vapors, and 011. 

The rack 15 a standard 19" rack. You may mount it using any 
of the standard techniques. 

• Open frame support 
• Large cabinet conta1nJ.ng other equipment 
• Individual cab1net 

Figure C 1-1 shows the rack's d1menslons. Before you mount 
the unit. examine the condlt1ons under wh1ch the equipment 
will operate. 

roo . 

1 
D.113· 

(277.SO) 

J 
0:"..-". ~I 11.00' (C.IO) 

11.30'(".10) ... __ ... _. cu. 

~TT T T 
•• 

1.27' "00' I ... ' 

(1 •. 20) ('01.10) (175.00) 

L • .. ~ , ... 
M4I' USeAa.E FRONT APERTURE 

., 
• Figurw In ",,"'-n. (J .... In rnilltNllII5 

Figure C 1-1. Rack Dimensions 
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Ventilation 

Noxious Vapors 

Accessibility 

Installing the 
Modules 

~ AXIS 3 

0 0 

• DRIVE WOOUlE 

0 0 

The equipment Is rated assumtng a free flow of air at a 
maximum temperature of 104°F (40°C). When you mount the 
rack. you should ensure that the ventilation Is adequate. Take 
particular care. U"youare mounting the rack in a cabinet With 
other equipment. to ensure an adequate flow of cool air. 

Some industl1al environments contain noxious chemical 
vapors and oils that can cause serious damage to electrOniC 
components. If your equipment will be installed in an 
industr1a1 envtronment. you may have to enclose the rack in 
a sealed cabinet and ventilate the unit With special filters. 

After you install the system. you may need to access the 
equipment from the front and back of the rack to complete 
modJflcaUons or repairs. You should consider this when you 
decide on the most suitable form of rack mounting. 

The drive. power supply. and control modules are normally 
pre-mounted in the rack and plugged into their own 
motherboards. which are attached to the rack and pre-Wired. 

To remove a module. you should first unscrew the retaining 
screws located at the top and bottom of the front panel (drive 
modules have four screws and control modules have two 
screws). Once the screws are removed. slide the module out. 
Figure C 1-2 is a front view of the rack showing the module 
positions. To install a module. simply reverse the removal 
procedure. Be sure to insert the module in the module guide. 

-I" AXIS 2 _I" - AXIS' --..f 
0 0 0 0 0 0 0 POWER 

ORlVE MOOULE OFIlVE MOOULE SUPPLY • Ii i; Ii ~~ 
, .. 

I]'·· 
WP ..,..0 0 0 0 0 • • .....,ing~~ ._-., 

Figure Cl-2. Module Positions in the Rack 
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The considerations that apply to handling and installing 
electronics also apply to motors. Some motor shafts are made 
from stainless steel and can easily be damaged if knocked or 
If the motor is dropped on its shaft. 

Servo motors and stepper motors are manufactured with a pUot 
machined on their mounting face. Th15 pilot 15 closely 
toleranced in diameter and concentricity with the shaft. You 
should use this feature to locate the motor onto your equipment. 

To attach the motor you should use all the bolt holes 
provided. installing the maximum possible diameter of screw. 
Mechanical details of the motor are in Section G. Hybrid 
Servo Motor and Ent:oder. 

The motor you are using will have a particular rating that 
depends on its operating case temperature. Normally. your 
equipment will be cooler than the motor and will provide 
some heat s1nk1ng. If your equipment 15 hot. however. It may 
heat the motor and reduce its rating. 

Stepper motors should be mounted uSing flange bolts and 
centered by the pilot 01:1 the front face. Foot-mount 
configurations are a less desirable alternattve because the 
torque of the motor 15 not evenly distributed around the 
motor case. Any radial load on the motor shaft is multiplied 
by a much longer lever arm when a foot mount 15 used rather 
than a face flange. 

WARNING 

Improper mounting can compromise system performance 
a nd Jeopardize personal safety. 

The motors used with the System 7 can produce very large 
torques. These motons can also produce high accelerations. 
This combination can shear shafts and mounting hardware if 
the mounting 15 not suffiCient. High accelerations can 
produce shocks and vibrations that require much heavier 
hardware than would be expected for static loads of the same 
magnitude. The motor. under certain profiles. can produce 
low-frequency vibrations in the mounting structure. These 
vibrations can also cause metal fatigue in structural members 
if harmonic resonances are induced by the move profiles you 
are using. A mechanical engineer should check the machine 
design to ensure that the mounting structure 15. adequate. 

CAUTION 

Do not attach the load to the motor yet. Section G 
discusses methods for coupling the load to the motor. 
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Installing the 
Transformer 

Installing the Wiring 

Cabling 

Cable Routing 

Grounding 

The transformer 15 a very heavy unJt. It should be installed in 
the bottom of a large cabinet or rack. If you wiSh to separate 
the transformer from the rest of the system. you must ensure 
that high-voltage termJnals are not exposed (covers are 
provided with Compumotor transformers). Section D. 
Isolating Transformer contains the mechanJcal details of the 
transformer. 

Your system 15 supplied with the cables cut to the 'lengths you 
specified in your order. Installatlon inVolves routing the 
cables in or from the control cabtnet to the motor. Where 
cables are likely to be exposed tn a mac:hine shop. we suggest 
that you route them through a metal conduit. 

If you supply your own cables. we reconunend certain types of 
cable for particular applications. For further infonnatlon on 
these. refer to Sectlon G. 

Where necessary. reconunended cables are shielded to 
m1n1rn1ze problems caused by interference from external 
electrical sources and adjacent w1r1ng. 

To eUminate w1r1ng problems. keep low-level signal cables. 
such as encoder cables. away from cables carrying high-level 
control signals or motor current. If possible. route high- and 
low-level signal cables in separate conduits. You should not 
encounter problems !fyou run a motor lead and its encoder 
cable in the same conduit. provided they are separately 
shielded. 

All cable shielding and other ground connections should be 
taken to one point in the control cabtnet. You should leave 
the remote ends of shields non-tenntnated. This is to 
el1rn1nate ground loops within the system wtrtng. If such 
loops exist. currents may Circulate in them and these may 
cause unreliable or unpredictable performance. 



Setting up the 
System 

Summary 
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If you bench tested your system (as suggested in Section B) 
before mounting it into your equipment. you should be 
familiar with Its operation. HaVing inStalled the system. you 
should be able to test your complete system. To test the 
system. you should perform a move. Be sure that the move can 
be completed with the :mecharucs of your system. 

CAUTION 
Use the Disable Llmlta (LD3) command carefully. The 
command disables limit switch operation. This may be 
convenient for system testing, but movement that 
exceeds the limit switch positions can damage your 
equipment. 

If,oa need to IIIOdJ!y the performance puameten of the 
.,atem to meet the application' •• peclflcatlODS. refer to 
SectiOll F. DrWe Module. aDd Sectlon B. R&232C CorUToI 
Ifoch.re These HCtIona proride lDformatiOll for you to 
customize the drlve and controlmoduJa for your appUcatioD. 

Now that you have inStalled and set up your system. your 
equipment should functton as required. Secttons D through H 
descnbe the vaIious modules/components in detail. If you 
have problems. refer to the Sectton K. Maintenance and 
Troubleshooting. 
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Section D. Isolating Transformer 

Section Objective 

Transformer 
Description 

Single-Phase 
Supply 

This section gives you details of the Isolating transformer. 
You w1l1 need to refer to It 1fyou want to set up the voltage 
tapplngs on the Isolating transformer. 

Depending on your system load requirements or on the 
available AC supply. you w1ll have been suppUed with either a 
sJngle- or a three-phase transformer. This WIll have had Its 
tapplngs jumpered (or either 120V Slngle-phase (see Figure D-
2) or 240V three-phase (see Figure D-4) and for the appropriate 
output voltage (normally lO7V). 

It Is our convention to quote transformer secondary uoltages 
In the open circuit conc:Utt.on. To use the system on a d{[ferent 
AC supply. or to obtain a dtlferent output voltage. you must 
a4/ust the transformer's Jumpers. This section shows you 
how tD do this. UJIOU cufIust thejumpers. test tIuJt lO7VAC is 
abtafnBd on the cables bdin JIOU connect to them to the 
SUStem 7. 

There are two types of single-phase transformers ava1lable: 
1'0170 and 1'0171. 

If you ordered the transformer with the -F option. the AC 
Input fuse will be factory-Installed on the transformer. If you 
intend to Install the AC In-line fuse yourself. use the fuse 
suppUed In the ship kit (see Table 0-1 for specifications). 
Refer to Figure 0-2 for fuse placement. 

Transformer iPart Ii 
T0170 (7451.330) 
T0171 (7452.530) 

Fu.e Rating 
15A 
25A 

rU··lD1DTxe·I ... V_o~2~~~~~Q_'·-t 
250V 

Table 0-1. Fuse Rat1ngs & Types for Slngle-Phase 

The single-phase transformer speclficaUons are presented in I 
Table 0-2. 

Parameter Specification 
Primary 1.2.3.4 OV. 20V. 110V. and 120V respectively (rmsl 
Secondary 1 IT0170: 0 -107V (rmsl at11A 

T0171: 0-107V(rms)at22A 
Secondary 2 OV - 1 15V (rms) at 1A 
Regulation Sener than 3% 
VA Rating T0170: 1.3 KVA 

T0171: 2.5 KVA 
Weight T0170: 34.2Ibs [15.5 kgs] 

T0171: 54.0 Ibs i24.5 kQsj 

Table D-2. Single-Phase Transformer Specifications 
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Slng/e·Phase 
Transformer 
Dimensions 

Voltage Adjustment 

Table D-3 contains the critical dJmensions of the two Single­
phase transformers. 

T0170 T0171 
Ov.ra/l H.,ght 8.0- 203) 9.5- (242) 
Ov"all Width 5.3- 135) 6.8- (172) 
O""all L.ngth 7.r 195) 8S (215) 

Table D-3. Single-Phase Transformer Dimensions 

Refer to Figure D-1 for mounting deta1ls 

• .or (102' (T01711, 

• .53'(115' (T0171, 

• F'IIu", in.,.,..,...... O . .,. In mill-'-

3.23' (12) (T0170, 

•. 33' (110) (T0171) 

I I 0.31' (I) TYP (TO 1 70) 
~ .,.. 0.37' IU) TYP (Tom) 

Figure 0-1. Single-Phase Transformer Mounting Details 

Figure 0-2 shows the transformer connections for 120V (rms) I 
1nput. If you must use other 1nput voltages. Table 0-4 gives 
deta1ls of the term1nals you will need to jumper. 

The 1nput voltages 1n the range 360V to 480V are available for 
connecting the transformer across two phases of a three­
phase supply. 

Input PrImary Conn.ctlon. T"mlnal. 
Voltag. Lin. 1 LIne 2 (Jump,,'na) 

100 1 9 1-2-3-4,9-10--1 '-12 
110 5 13 5-6-7-8,13-14-15-16 
120' 1 13 1-2·3-4,13-14-15·16 
200 1 10 9-2. 11-4. 1-3.10-12 
220 5 14 13-6. 15-8,5-7, 14-16 
230 1 14 13-6, 15-8, 14-16 
240 1 14 13-2. 15-4, 14-16 
360 5 12 9-6,10-7,11-8 
380 5 16 9-6,10-7, "-8 
400 1 12 9-2, 10-3, 11-4 
420 1 16 9-2.10-3,11-4 
440 5 16 13-6, 14-7, 15-8 
460 5 16 13-6, 14-3, 15-4 
480 1 16 13-2,14·3,15·4 

'This is the detauh set1Jng for T0171 & T0171 transformers. 

Table 0-4. Single-Phase Transformer Jumpers 
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SECTION D. ISOLATING TRANSFORMER 0·3 

PSU tw«JTHERBOARD 
ICN 

blue 

Figure D-2. 120V Single-Phase 1Tansformer Connections 

Three-Phase 
Supply 

Two types of three-pha.se transformers are available: TO 185 
and TO 186. The electrical and mechanical details of these are 
gtven in Table D-5. 

Transformer (Part ') 
T0185 (7452.570) 
T0186 (7455.070) 

Fus. Rating 
15A 
25A 

I FU'·1DIDTXP·I ... V_O~2~~~~~g_·-I 
250V 

Table D-S. Fuse Ratings & Types for Three-Phase 

The three-phase transformer specificatlons are presented in 
Table D-6. 
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I 
Param.t.r Sp.clflcatlon 

Phase 1. Primary 1.2 20 • 0 . 180 . 220V rms 
Phase 2. Primary 3.4 20 • 0 . 180 . 220V rms 
Phase 3. Primary 5.6 20 . 0 • 180 ' 220V rms 
Phase 1, Sec:ondary 1 IT0185: 14·0·71 ·99· 127V (rms) at 9A 

T0186: 14·0·71·99, 127V (rms) at 18A 
Phase 2, Secx>ndary 2 TOl85: 14·0·71·99· 127V (rms) at 9A 

TOl86: 14·0·71·99 ·127V (rms) at 18A 
Phase 3, Secondary 3 T0185: 14·0 - 71 ·99· 127V (rri1s) at 9A 

TOl86: 14·0·71·99· 127V (rms) at 18A 
Phase 1, Sec:ondary 4 T0185: D-120V (rms) at lA 

T0186: 2.SA 
Phase 1, Sec:ondary 5 TOl85: D-120V (rms) at lA 

T0186: D-120V (rms) at 2.SA 
Phase 2, Secx>ndary 6 TOl85: 18·0·18 V (rms) at 3A 

T0186: 18·0 ·18 V (rmsi at 6A 
Regulation Better than 2% 
VA Rating TOl85: 2.5 KVA 

T0186: 5.0 KVA 
Weight T0185: 75.0 Ibs (34 kgs] 

,T0186: 110.2 Ibs [50 kgs] 

Table 0·6. Three·Phase Transformer Specifications I 
Three-Phase 
Transformer 
Dimensions 

• 

-w--
· 

· . fft-
· 

The dimensions and mounting details of the transformers are 
shown in Table 0·7. 

Ov.rall H.lght 
Ov.rall Width 

Ov.rall L.ngth 

T0185 
12.2" (310) 
5.2" (132) 

11.9" (302) 

T0186 
13.S" (350) 
5S (140) 

15.0" (380) 

Table 0·7. Three-Pha.se Transformer Dimensions 

1.5' (lM.O) (TOllS) 

~ 
I.r (2'3.0) (T01N) 

.4: ~ 

3.1' (100.0) (TOllS) 

3.r (1&.0) (T01N) 

-itT J 
~I' j..O'.'(lOI TYP 

Figure 0-3, Three-Phase Transformer Mounting Details 



Voltage Adjustment 

,PI-. 
240VAC 

~1 

SECTION D. ISOLATING TRANSFORMER 0·5 

To adjust the transformer for the AC supply. follow the I 
appropriate jumper connections illustrated in Tables D-8 and 
D-9. 

Phi.. Red Yellow Blue 
Clble color Brown Black Blue 
Pin connection 1 9 17 

Fin Connectlonl: 45. 46 

Table D-S. TOISS & rol86 Transformer Pr1ma.ty 
Connections 

Jum era 
1-5.4-8.8-9.9-13,12-16.16-17.17-21. 
20·24, 1-24. 29-32. 35-38, 26-41 
1-23.3·6.7-9.11-14.15-17.19-22. 
29-32, 35-38. 26-41 
1-23.3-5.7-9.11-13.15-17.19-21. 
29-32. 35-38, 26·41 
1-23.4·6.7·9.12-14.15-17.20-22, 
29-32,35-38,26-41 
1·23.4-5. 7-9. 12-13. 15-17.20-22, 
29-32, 35-38, 26-41 
1-23,4-5.8-9,12-13,16-17.20-21, 
29-32, 35-38, 26-41 

Table D-9. T01SS and TO 186 Rack Connections & Jumpers 

The transfonner connections for 240V three-phase operation 
are shown in Figure D-4. 

Figure D-4, 240V Three-Phase TO 185 Connections 



Description 

Specifications 

SECTION E. POWER SUPPLY UNIT E·, 

Section E. Power Supply Unit 

The 7715 power supply unit is a rack-mount module for use 
with Compumotor's range of brushless seIVO and stepping 
motor cb1ves. The unit accepts a s1ngle- or three-phase AC 
Snput and provides a single DC output voltage. Input and 
output are sent via connections to a motherboard. which 1s 
mounted on the rack and connected to the power supply. The 
motherboard also carnes the AC line fuses. two AC line 
suppression capadtoni. and a DC supply bleed resistor. 

AddiUonal circuitry Sn the power supply dumps power 
generated by the motor during deceleration. The max1mum 
power dump ratlng is 68 watts continuous. In hJgh duty cycle 
applications. this rating may need to be increased. 
Provisions have been made for the addition of an external 
dump reSistor (contact Compumotor for more information). 
The module can power up to three rack-mounted drtves. 
depending on the total maxfmum current demand. 

Adequate venUlation for the power supply unit should be 
provided. Rack-mounted systems usually require a cooling 
fan. depending on the max1rnum load. A built-in fan tray. 
With fans tnstalled as necessary. is an avallable option with 
the Compumotor-suppl1ed rack. 

Table E-l provides the specifications for the power supply 
unit. 

P.r.meter SDeclfic.tlon 
AC Input 50 - 107V rms. single or three phase 
DC Output 70 -150VOC 
VA Rating Single-phase input: 2200VA at 107V 

Three-phase input: 3400VA at 107V 
Max. Ambient Temperature 95°F (45OC) 
Power Dump Current 11Almaximum) 
Power Dump Rating 68 Watts continuous (provision for high-power 

external dump resistor if reQuired) 
Dimensions 3U!12HP 
Weight 2 Ibs (0.9 Kgs) 

Table E- i. Power Supply Specifications 
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Fuse Ratings Table E-2l1sts the power supply module fuse ratings and 
types. Figure E-l shows the location of the fuses. In the event 
of a failure. use only the spec1fled fuse types for replacement. 

Fu •• Location 
FS1 Power Supply Module 
FS1 PS Motherboard 
FS2 PS Motherboard 
FS3 PS Motherboard 

Table E-2. Location & Ratings 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

C=::J 
PSI 

CJ CJ 
FS2 o 0 
FS3 

D D 

DD 

Figure E-l. Fuse LocaUon 

FSI 

R.tlng 
2A llHB3Z mm 

25A OA HB 32 mm 
25A OA HB 32 mm 
2SA OA HB 32 mm 



Installation 

Connections 

DC Output 

AC Input 

HV Supply 
Indicator 

SECTION E. POWER SUPPLY UNIT E-3 

The power supply module Is nonnally suppUed as part of a 
complete rack system. If this is not the case. and you are 
mounting the power supply separately. you should observe the 
following precautions: 

• Handle the unit With care. 
• Install the unit in a clean. dry. well-ventilated area. 
• Do not mount the unit on a hot surface. 
• Do not mount the unit above a radiant heat source. 
• The ctrculattng air must be free from steam. chemical 

substances, combustible vapors. and oil. 

Allow adequate venUlatlon above and below the rack. In 
some applications tnvolvtng high duty cycles. additional 
dump resistors may be needed as described earlier in this 
chapter. 

You will need to make the following connections to the power 
supply module via the power supply motherboard. 

The DC output is taken via a pair of standoffs mounted on the 
power supply motherboard. Normally. the connection. 
between the power npply aDd the rack-mounted modulea are 
done for ,.au. 

The AC input to the power supply unit may be either slngle- or 
three-phase. Connection should be made between the power 
supply motherboard and the isolating transformer in 
accordance with the Instructions in Section D. Isolating 
Transjonner. 

When m.aJcinQ connections between the power supp~ and the 
fsolatinQ ~ormer ,or drWe modrclls. be sure to use the 
app apr iat.e JIClUIIe t6wire. 

A single green LED illuminates on the front panel to Indicate 
the presence of the HV supply. 
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Principles of 
Operation 

Figures E-2 and E-3 show the c1rcult diagrams of the power 
supply unit and its motherboard. 

The AC input is rect1fled by the two bridges BRI and BR2 and 
smoothed by capadtors C 1 - C4. to provide the main HV 
supply. Additional smoothing is provided by capacitors 
mounted on the drive motherboards. When HV is present. the 
front panel LED w1ll1llum1nate. The power dump circuit will 
remain operative if one of the input fuses fails wl)en a three· 
phase supply is used. 

The remainder of the drcwtry absorbs power generated by the 
motor while It IS deceleration. Dur1ng deceleration. the motor 
generates power that causes the HV voltage to rise. If the HV 
voltage rises above the reference voltage (158V). the power 
dump drewt will be turned on and current will flow through 
the dump resistors (R8 • Rll) until HV is restored to its 
nominal value. The dump fuse. FSI. IS included to protect the 
dump resistors and the circuit from over-dissipation. If this 
fuse is blown and Is nOlt replaced. the driVe may be damaged. 
When the AC power is switched off. the dump circu1t becomes 
operative. redUCing the HV supply to about 30V Within 5 
seconds. 

FS, 
210 32 mmTl HS 

AC' , 0 
C---~----~'-~----~ 

~ ........ _ ... OUUP RES 2 

32w 
Con_. 

32 0 o 

AC2 

AC3 

FJgure E-2. Power Supply Circuit Diagram 

C3 C1 C. C2 

~.., 
HI! SUPPl V ON LED 

D..M' 

CIRCUIT 



Summary 

SECTrON E. POWER SUPPLY UNIT E-5 

FSI 25A 32 mm QA ~ 

LI O~""I-cI-CQ..~~---... t==~r 

L2 

C2 

fN 

L3 

FS2 2SA 32 mm QA He 

32 .. y _----G ConrwClOf 

RI22IInZW 

FS3 25A 32 mm QA He 

DUMP RES I _===~ o 
[)IMP RES 2 ----00 

Figure E-3. Power Supply Motherboard C1TCutt Diagram 

You should now have an understanding of the operation of the 
power supply circuit. You should be able to adjust the 
isolating transformer tappings to suit your supply voltage and 
to provIde the required output voltage. If a fault occurs. refer 
to Section K. Maintenance & Troubleshooting. 
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Section F. Drive Module 

Section Objective 

Description 

Principles of 
Operation 

This section gives details of the drive module. Refer to this 
section to set up the drive or to restart it if a fault develops. 

The 7153.500. 7153.501. and 7156.500 AC brushless drives 
and the 7153.300 hybrid servo drive are high-perfonnance. 
low-loss. PWM drives designed for use with the Compumotor 
brushless seIVO motors. The drive consists of a dual torque 
ampltfier. a waveform generator. and a switched mode power 
supply. 

The drive module is deSigned to be mounted in an extended 3U 
rack, plugging into a rack-mounted motherboard. The drive 
Is intended to be used With one of a number of different 
control cards mounted along side it in the rack and plugged 
into a common drive/control motherboard. 

A single DC power bus Is provided from the rack-mounted 
power supply which plugs into its own motherboard and 
supplies power to the rack via a pair of solid brass bus bars. 
Up to 3 drives. complete with their associated control cards. 
may be mounted in one rack. 

Care must be taken to ensure adequate ventilation for the 
drives. Rack mounting w1ll normally require the use of one or 
more cooling fans. depending on the number of drives 
installed. The Compumotor-supplied rack is 4U high. having 
a built in fan tray. with fans installed as necessary. 

The drive is fully protected against overheating and against 
short circuits across the motor terminals. or from the motor 
tennlnals to ground. Additional protection circuitry 
mOnitors the voltage rails within the drive and disables the 
amplifiers if these fall outside the specifications. Fault 
indication 15 proVided by a series of front panel LEDs. 

Figu re F 1-1 is a block diagram ofthe drive and its 
connections to the system. It consists of two torque 
amplifiers. a switched mode power supply. and a two-phase 
waveform generator. These circuits are built on two printed 
Circuit boards that also house the protection and fault 
Indication Circuits and the control Input/output isolation. 

Input to the waveform generator from the contro] card is via 
opto-isolators. These input signals are used within the 
waveform generator to generate the torque demand Signals 
and send them to the torque amplifiers. 

The torque amplifiers supply currents with the appropriate 
profile and phase to the motor windings under the control of 
the waveform generator. 
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The switched mode power supply operates at a frequency of 80 
kHz and uses the HV supply to generate the internal supplies 
needed by the dr1ve. In addition to these. two iSolated supplies 
are generated. A 5V power supply 15 available to power the 
control card logiC and the motor encoder. A 12V supply 15 
available for use with external machine controls such as 
l1m1t Switches. 

TOROUE 
1CAOUE AIiIPLFIER 
DEIoIANO I 

-~ II 1A 
WA\IER)AIoI 

~ =AENT GENERATOR 
........ "1'-

-;;J 
IoIOlCR 

ENCODER 
'1tlACI.E lCACU: ~ 
DEIoIAN02 AIiIPLFIER ~ - -

1111 ~ - >-~ .1SV :iB~ 
POWER (f-'SV P SUPPLY -sv 

tAlVE KX:Xl..E 

Figure F 1-1. D:rtve Block Diagram 

Figure Fl-2 illustrates the wavefonn generator. The EPROM 
characterizes the d:rtve (hybrtd brushless) and contains the 
instructions necessary for the gate array to generate the 
appropriate current profiles. To generate the drtve currents. 
an elect1i.Cal position latch (EPL) mOnitors the pOSition of the 
rotor using information input from the encoder. and uses th15 
to generate the required current profile. The PWM torque 
signal determ1nes the level of current required for the motor 
to follow the Input motion profile. These two sets of data are 
fed into two digital-to-analog (DAC) convertors. which 
proVide the analog torque demand signals for the two torque 
amplifiers. The output current from the ampl1fiers may be 
l1rnlted to a maximum level by the setting of the current l1m1t 
switches (reJer to Ffgure Fl-3 and Table Fl-2Jor deta6.s on 
current ItmU swttch location and setttngs). 

When the system 15 switched on. the motor 15 powered up as an 
open-loop stepping motor and the rotor will rotate to locate 
Its nearest step. This allows the d:rtve to define a mown 
electTical position. The mode input 15 then used to apply the 
necessary 90° torque angle and the current 15 adjusted to 
maintain position. If there 15 Significant friction load on the 
motor. this procedure may result 111 operation at a non­
optimum torque angle for up to one revolution of the motor 
shaft. The EPL will then be reset by the encoder index pulse. 
and any error in torque angle will be corrected. 
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Figure FI-2. Wavefonn Generator 

Specifications Table FI-I provides specifICations for all five motor /drlve 
packages. 

MtrlOnve Pkg • 7252.300 7252.501 7252.502 7252.500 7252.520 
Weight. Ibs (Kgs) 
Me", 7501.350: 10.14 (4.6) 7521.350: 10.36 (4.7) 7521370: 13.23 (6.0) 7521.350: 10.36 (4.7) 7521.250: 4.1; (I .9) 
Dnve 7153.300 3.16 (1.75; 7156.500: 3.16 (1.75i 7156500: 3.16 11.75; 7153.500 3.66 (I .75i "53.50' 3.66 (1.75) 

DC Input Voltage 150VDC nominal (60VDC min., 165 max) 
Current Ratina 7156.500 - 1SA rms 
Current Control Recirculatina PWM chelloer with active ament steerina 
Switd'ling FreQuency 20kHz 
Maximum Ambient T 32·140°F (O-OO°C ) 
Maximum Heatsink T 1ssoF (SS"C) 
Protection Short circuit aaCl&S phases or 110 OV, drive over-.mperature, power supplies out of Specification. Fault 

indication by LEOs. 
Auxiliary Outputs SV at O.75A (for encoder and control card). 
(Isolated) 12V at O.2A (for machine and manual inClUts 110 control card). 
DimensIOns S.2S H x 3.6 W (3U x 18HP) 

Table F 1-1. SpecifIcations for Motor /Drtve Packages 
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Fuse Rating 

Installation 

The type and rating of the HV fuse for the drtve module (FS 1. 
located on drtve motherboard) is 16A QA HB 32 IIUIl. If this 
fuse fails, use only the spectfted type for replacement. 

The drive module is normally suppUed as part of a complete I 
rack system. If this is not the case and you are mounting the 
drive yourself. observe the installation precautions outlined 
in Section C. . 

The drtve may be controUed by one of several control cards. 
This card is normally located in the rack next to the drive. If 
this is the case. you do not need to make any connect1ons 
between the drive and the control card. Instructions for 
connect.tng the motor/encoder are provided in Section G. 
Hybrid Servo Motor and Encoder. 

lfJPU use a maar t::alU atIwr than that suppllecl CIS part qf a 
sustem. it should be qf a rating VW' up iatefor the motor 
aaTent. 

To reduce the effects of radiated electrtcal1ntenerence. shield 
the motor cables and. if possible. run them separately from 
cables canytng low-level signals (such as encoder outputs). 



Setting Up the 
Current Limit 

DIP Switch SW2 
(blue box with 4 switches) 

I • I 

SECTION F. DRIVE MODULE F1·5 

You can adjust the max:tmum nIlS current output from the 
drive With the DIP switches located in the dr1ve module (see 
Figure Fl-3). If the motor runs hot. you may want to reduce 
the current. though this may affect the dynamics and tuning 
oJ the system. Table FI-2 shows the switch settings for the 
range of current l1m1t levels. 

Close-up View of DIP Switch SW2 
(Use. small screw driver to set the switches.) 

Figure Fl-3. Drtve Current Limit Switch 

Max Current OIP Max Current OIP DIP Switch Settlnga (SW2) 
(amps rms) • (amps rms) •• Bit 1 Bit 2 Bit 3 Bit 4 

2.84 1.42 OFF OFF OFF OFF 
3.6 , .8 OFF OFF OFF ON 

4.52 2.26 OFF OFF ON OFF 
5.3 2.65 OFF OFF ON ON 
6.1 3.05 OFF ON OFF OFF 

6.88 3.44 OFF ON OFF ON 
7.76 3.88 OFF ON ON OFF 
8.52 4.26 OFF ON ON ON 
9.3 4.65 ON OFF OFF OFF 

10.08 5.04 ON OFF OFF ON 
11.8 5.90 ON OFF ON ON 
12.54 6.27 ON ON OFF OFF 
13.32 6.66 ON ON OFF ON 
14.24 7.12 ON ON ON OFF 
'5'" 7 .5'" ON ON ON ON 

• Applies only to drIVe number 7156.500 (drIVe/motor pkgs. 7252.501 & 7252.502) 
•• Applies only to drive number 7153.500/7153.501 (drive/motor pkgs. 7252.500 & 7252.520) 
••• DefauH setting 

Table F 1-2. DIP Switch Setttngs for Current LimJt Levels 
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Fault Indicators 

Logic Supply On 

Control Fault 

Overload 

HV Over-voltage 

Over-temperafure 

Summary 

AUTION 
Two trim potentiometer. (RV3 and RV4) are mounted to 
the PCBs of the drive module. They are factory set and 
sealed. Adjusting them may cause rough motor rotation 
or prevent rotation - and Inyalldate the warranty. 

The drive 15 protected against overloads and short circuits. 
Operation of the protecUon circuits 15 Indicated by' LEOs on 
the drtve front panel. DetecUon of a fault by the protection 
circuitry d.1sable the drive being . 

The faults are latched and may be reset once the fault has been 
corrected. either by temporarily d1sconnecUng the AC supply 
or by enabltng the drtve With the S'1' or ON commands. 

illumtnation of this green LED indicates that the low voltage 
supplies to the drtve are functiOning. The LED should 
normally be illuminated. However. if the logic supply drops 
for a short period and then returns to normal. the LED could 
extinguish and not re-illuminate even though the drive may 
still be functioning normally. This condition can be reset by 
removing and re-applying the Enable signal (pin 1 on 
connector I/O 3). 

mumtnation of this red LED Indicates that the PWM torque 
demand Signal has gone permanently high or low. 

illumtnation of this red LED indicates an excessive current 
demand from the drive as a result of a short circuit across the 
two motor tenntnals or a short to ground. 

llluminaUon of this red LED Indicates that the supply bus is 
not within the specification level {55 - 170V}. This condition 
15 most likely to occur if excessive regeneration is taking 
place. If this is the case. It may be necessary to install an 
external power dump resistor. 

The built-in power dump resiStor is located on the power 
supply unit. If you need to 1ncrease Its rating. reference 
Section E. Power Supply UntL 

If the d.rtve heatstnk temperature rises above 185°F (85°C). 
this red LED w1llillumtnate. 

You should now have a basic understanding of the operation 
of the dl1ve module. If a fault develops. you should be able to 
decide whether or not it 15 a drive module fault by refen1.ng to 
the above seCtion on Fault Indicators and to Section K. 
Maintenance & 1)'oubLeshooting. 



SECTION G. HYBRID SERVO MOTOR AND ENCODER G1·1 

Section G. 

Section Objective 

Description 

Motor 
Specifications 

Motor/Drive P.cka~e , 
Motor Part' 
Rotor Inertia oz·in2 (kg·cm 2 \ 

Insulation 
Bullt·ln Encoder 
Maximum Resolution 
NEMA Frame Size 
Weight (Inc. Cable) Ibs {kgs 
Max. Cas. Temperature 
Environmental 
Standard Cabl. 

Hybrid Servo Motor and Encoder 
'Ibis section contains the electrtcal and mechanJcal 
specifications for the motor and encoder. It shows details of 
the cable connections and lists the recommended cable types. 

'Ibe motors are hybrid brushless servo motors. With a built-in 
incremental encoder that prov:tdes shaft poSition and 
commutaUon informaUon. 

'Ibe pulse count from the encoder may be multiplied. on the 
control carei. by a factor of 4 (see the ees command 
description in Section J). 

'Ibe motor/encoder package Is suppUed complete With cables. 
which are terminated at the motor-end by means of screw 
tenn1nal connectors. 

Table GI-I below gives the specifications of the AC brushless I 
and hybrid servo motors. 

I 
7252.501 7252.520 7252.502 7252.500 7252.300 
7521.350 7521.250 7521.370 7521.350 7501.350 
8.75 (1.6) 1.53 (0.28) 13.12 (2.4) 8.75(1.6) 9.8 (1.8) 

NEMAClass F NEMA Class F NEMA Class F NEMAClass F NEMAClass B 
1000-line SOO-line 1000-line 1000-line 1000-line 

4000 counts/rev 2000 counlSlrev 4000 coun1Slrev 4000 counts/rev 4000 eounlS/rev 
34 23. 2-pole pair 34, 3-pole pair 34, 3-poIe pair 34, 50-pole pair 

10.3 (4.7) 4.211.91 13.2(6.0J 10.3 {4.7) 10.1 (4.6) 
212°F (100°C) same for al/ motors 

IPSO same for al/ motors 
10 ft (3 m) same for all motors 

Table G I-I. Motor Specificattons 
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Motor Dimensional 
Drawings 

7521.350 

"., (23.0) 

l • HI*a G.21 (5.5) Ilia. 
.. U7 (IIU) Pal 

t ... (12.7) 

U7S L ___ (73.025)_ _ 

"'(1.57) 

..... --__ 01.21 (211.0) ------I .. ~I 
Figure Gl-1. 7521.350 Motor Dimensions (7252.500 & 7252.501 Motor/Or1ve Pkgs.) 

7521.250 
COVER Wl~ CABLE ENmy 
(2, PG7 .. AY BE RO"TATED) 

"'7 (11.52) 

"'2 (3.15) 
.... gyway 

...t...~:::J 

:r OJII (1.6) 

1.-
(32.0) 

~--

Figure G1-2. 7521.250 Motor Dimensions (7252.520 Motor/Or1ve Package) 
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7521.370 

1ft (rrm) 

COVER W!'TW CABLE ENTRY 
C2 I FlG7 WAY IE AOTA'TED) 

~---

"(1.) 

.... _______ .Al (238.0)-----"1 

Figure Gl-3. 7521.370 Motor D1mensions (7252.502 Motor/Dr1ve Package) 

7501.350 

0." (23.0) f.~.J-
Go. (1.S7] 

....... 0.21 (5.5) dl&. 
an:La7 (WI .• ) PCO 

--t~ 

... ----.... rt1 (205.0) ------IJ~ 
Figure Gl·4. 7501.350 Motor D1mensions (7252.300 Motor/Drive Package) 
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Connections 

.: .:':'~." 

MOTHERBOARD 

Compumotor motors an: shipped With pre-wired cables. ready 
to connect to the System 7 motherboard MOTOR and MOTOR 
FEEDBACK (encoderJ connectors (see Figure G 1-5 for cable 
connectfons). The cables are supplied at the length you 
spec16ed in your order. 

If you need to attach longer cables. the Cable section of thfs 
section shows the recommended types. 

Figure \oJ 1-5 illustrates cable color and number codes. The 
number codes are prtnted dfrectly on the motor leads. Each 
Pair of encoder wtres (e.g .. CHA+ and CHA-) Is sealed together 
1n the same clear plastic tUbing. ThIs fs done to ensure that 
you use the proper black ground Wire for the appropriate 
encoder input. 

Pinouts and Color Codes 
MOTOR Connector MOTOR FEEDBACK Connector 

, 2 , • I 

Figure G 1-5. Motor and Encoder Connections 

Cabling 

Motor 

Encoder 

If you use cables other than those supplied as part of the 
system. use cables that meet the following spec1ficatJons. 

You can get additional cables from Parker Compumotor (part 
• 4011.350). The spec16cations for the cable are lfsted below. 

• BS636O. VDE0295 class 5 & 6 
• Color code: DIN47100 
• 5 core 1 mm square screened 
• 1Ype: Olfie:x CY /1.0/5 

• F1ve twisted pairs. 7/0.203 mm (24 AWG) 
• PVC insulated and wrapped in alum1nfzed tape 
• Ttnned copper drain Wire 
• Characteristtc mpedance 770. 
• UL number 2464 
• Manufacturers'type numbers: Alpha-5475; Belden-9505 
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Encoder Backup 
Supply 

.... " 

~ 
[ ................ , 

n 
I : 

LJ i : 

l . .l 

~ ~ 0/ !HCO~" Wf 5V~ 

r~ 
C.n 1'" 5V I ... _. 
10 .... ,,,. En~' 

LJ 8_~Suppty 

MothMbo.rd 

By connecting an external +5V power supply to the ENCODER 
BACKUP SUPPLY connector (see Figure G 1-6), the control 
module can retain the motor's position if the power Is 
Interrupted. To determine the motor's position after a 
temporary power outage, Simply use the DR or PR status 
commands. 

To use the encoder backup supply, you must first access the 
motherboard and remove the Wire (ltnk) labeled ENCODER 
INT. 5V UNK. Use the following procedure to access the 5V 
link: 

1. Make sure the power .. of[. 

2. Using a wire cutter, remove the 5V link Oocated next to the 
ENCODER BACKUP SUPPLY connector) on the motherboard. 

Using pins 3 and 4 on the same connector, you can daisy­
chain multiple units from one power supply (see Figure G 1-6). 
This reduces the W1r1ng effort. 

~ ~ 
f····H ......... ~ r" r··············j 

.. r r 
~ == : 

u U F -t 
.sv 

I 
Exlemal5V 

L 3110 Supply 
I---

; .... , .... 

0 0 MothMbo.rd Moth.rbo.rd 
(unit 12) (unit 11) 

Figure G 1-6. Encoder Backup Supply Connections 
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Couplings 

Single-Flex 
Coupling 

Double-Flex 
Coupling 

Rigid Coupling 

Summary 

Special couplings that accommodate different types of 
misalignments are available. There are three types of 
misalignments which can exist in any combination: 

• Parallel Misaliinmcnt. The offset of two mating shaft 
center lines, although the center lines remain parallel to 
each other 

• ArJiular Mlsiltwmcnt. When two shaft center lines 
intersect at an angle other than zero degrees 

• End Float. A change in the relattve distance between the 
ends of two shafts 

Special couplings accommodate the above miSalignments and 
to transmit the desired torque. You should consult the 
coupltng manufacturer to ensure that your application is 
with1n the coupling's specified torque capacity and 
misalJgnment ranges. 

There are three types of shaft couplings: single-flex, double­
flex, and rigid. Like a hinge, a single-flex coupling accepts 
angular misalignment only. A double-flex coupl1ng accepts 
both angular and parallel misaHgnments. Both Single-flex 
and double-flex, depending on their deSign. mayor may not 
accept end-play. A rigid coupl1ng does not compensate for any 
misalignment. 

When a single-flex coupling is used. one and only one of the 
shafts must be free to move in the radial direction without 
constraint. Do not use a doublel1ex coupling in this situatiOn 
because U will allow too muchfreed.om and the shaft will 
rotate eccentrically. causing large vibratiOns and immediate 
failure. 

Use a double-flexed coupling whenever two shafts are joined 
that are fixed in the radial and angular direction (angular 
misalignment). Do not use a stngle:flex coupling with a 
parallel misalignment; this will bend the shafts. causing 
excessive bear1ng loads and premature failure. 

Rigid couplingS are generally not recommended. They should 
be used only if the motor is on some form of floating mounts 
that allow for aUgnment compensation. 

For unusual motor tnstaUations contact your Compumotor 
appliCations engtneer for asststance at (800) 358-9070. 

This section has provided mechanicaltnformaUon. including 
shaft loading (for the motor) and the connection information 
needed to lengthen or re-termiJlate the motor or encoder 
cables. In the next section. we will expla1n the details of the 
control card and how It is programmed. 
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Section H. RS-232C Control Module 

Section Objective 

Description 

Features 

1b1s sectlon discusses the set up and operation of the RS-232C 
control module. nus information should be thoroughly 
understood before carrying out the final set-up of the system. 

The RS-232C control module Is designed to work With the 
System 7 rack.. performfng posttlon control and indexlng 
functions uSing an indusUy standard RS-232C interface. It 15 
easily controlled from computers. terminals. and most 
programmable controllers. The control module can function 
With the following types of motors: 
• Open-loop stepper motors 
• Hybrid brushless servo motors 
• AC brushless servo motors 

It can function as a Step & Direction control module With step 
and direction position command from an external source or 
as a brush selVO controller. 

The progr:amm.tng language 15 based on Compumotor's X 
Language and the RS-232C control module 15 capable of 
storing and executlng complex motion programs from its 
non-volatile memory (battery backed-up RAMl. 

• Differential pulse Width modulated outputs 
• High-speed operation 
• RS-232C command interface 
• 1 to 8 devices can be daisy-chatned on a slngle RS-232C 

port uSing zero delay daJsy chatntng (ZDDC) 
• 16K of nonvolatile program memory for storing up to 16 

sequences and parameters. 
• Automatic load and execution of motion programs 

(sequences) at power up 
• Sequence execution can be 1n1tiated by external SWitches. 

computer. or programmable controller 
• Sequence upload. download. and memory ver1f'1cation 
• Optically Isolated Inputs for home position. end-of-travel 

l1m1ts. and emergency stop and jog functions 
• Seven optically-isolated. user-definable inputs 
• Programmable resolut1on 
• Programmable analog output for signal monitoring 
• Watchdog output (Optically Isolated) 
• In-position output (Optically Isolated) 
• Three programmable outputs (Optically Isolated) 
• Motherboard has 12V supply for opto-Isolated I/O 
• Encoder following - axlS A follows the encoder of axis B I 
• Encoder superposition - motion ts the sum of the encoder 

following input and an internally generated index 
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Fault LED Indicator 

Specifications 
Parameter 

RS-232C Communication 
Type 
Parameters 
Connector 
Configuration 

MOlor/Drlve Com patiblilly 

iDlgltal Servo Loop 
Update Time (frequency) 
Servo Tuning 
Tuning Parameters 

Iliove Parameter Range. 
Position 
Velocity 
Acceleration 

Motion Program Storage 
Memory type. Capacity 
Number of Programs. Lengths 
Program Selection 

:Mnlmum Encoder Frequency 
,Re.olutlon Range. 

Feedback Encoder 
User-ptOgrMImed 

Coordinate S~_.tem 

Operating Mod •• 
nde .. r Loop Upd.te 

Optlc.lly-I.olated Input. 

Optically.l.ollted Outputa 

~nalog lIonllor Output. 
Power Requirement. 

• L1near interpolatlon on two axes 
• Registratlon mode 
• Synchronous moves 
• Servo self-tuning as a torque or velocIty amplifIer 
• Dither facility - for pneumatlc and hydraulic valves 

A s1ngle control module lED. Visible through the front panel. 
functlons as a combined fauh indicator. If the control module 
dJsables the dr1ve when no term1nalts connected to the RS-
232C control module, you can count the number of LED 
flashes to determine the reason for the dJsabl1ng. 
1 'Ia.h • In command ilsued (diubIed) 
S na.he •• ,... ~ map 
4 na.he. • Exce"iw blowing enol' 
I fla.he. • ~ failure 
7 fl .. he. • Prolonged max. IOrqUe darMnd 
• fI .. he. • ESTOP input seen 

The sequence of flashes continues until the fault 15 cleared. A 
one- to two-second delay separates the LED flash sequences. 

Value 

3-wire (Tx. Rx, GNO), minimum voltage lwing on RIc line 1& 'J:3V 
9,600 baud. S data bits, 1 Itep bit. no parity 
RemoIlBbIe saew terminals 
Up to S in18rfaoes can be controlled from a lingle R5-232C port using ZOOC. 
All commands can be preceded by a device ~ress. 
The address is 581 byjurnpers JU7. JUS, & JU9 on !he board. 
Open-loop micro-stepper, AC brulhless. Of hybrid seM) drives 
(selected by software commands) 

S50~ 
RS-232C values stored in batlery-backed RAM 
PIVF Of PIO options with diQital filter 

±1 to 2.097.152 ItepS 
0.0001 to 100 rps (0.488 to 4 x 10'ltepslsec) 
0.06 to 999.999.00 ~2 (244 to ~ x 1()1l1eps1sec2) 

Battery-bacMd RAM; capacity • 6400 ch .. cters total 
16 programs with VIIIi.tlle lengths up to memory ~mit 
Via RS-232C. Auto.xecu1ion on power-up. or binary address on ~ence-select inputs 
100 kHz (lines/sec before muillplicallon) 

1 to 32.767 counts/rev 
1 to 32.767 counts/rev 
Incremental or ablOlute 
Preset. Presel with speed et\Wlge. & conllnuous 
IEvery 2 ms 
Home. Units. Jogs. ESTOP, & Inputs 1 through 7: 

10-30V ON maximum: SmA al 30V OFF maximum: maximum rwerse von.o&: -5V 
Watchdog. in-polition. , fault outputl: 

NPN open-collec:tor common Ii:) isoletBd ground. 300rnA ON rnuimum 
30V OFF maximum. 2.5V at 300mA meximum ~~ in the ON state 

VelOCIty and pollllOn error 0 to ±2.SV relative to interface OV 
+5V al 300mA, denved from drMt module 

Table HI-I. RS-232C Control Module Specifications 
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Motion Profiles 

Triangular Profile 

Trapezoidal Profile 

In any motion control application. the most important 
requirement is precise shaft rotation. whether it be With 
respect to posltlon. time. or velocity. The type of motion 
profile needed depends on the motion control requirement. 
The following sections describe the basic motion profiJes. 

Veloc1ty. acceleration. and distance must be defined before 
any preset move can be executed. The value of these 
parameters determines the type of motion profile as either 
b1angular or trapezoidal. 

A triangular profiJe results when the velocity and 
acceleration are set such that the designed velocity is not 
attained before half of the specified distance has been 
travelled. ThIs results from either a very low acceleration. a 
very high velOCity. or both over a relattvely short distance. 
For example, if the acceleration is set to 1 rps2, velocity is set 
to 2 rps, and distance is set to 8,000 steps (2 revs). a triangular 
motion profile will result. This is because by the tlme the 
motor shaft has reached the desired velocity of 2 rps. it Will 
also have traveled half of the defined distance due to the 
acceleration setting of I rps2. The motion profile for this 
move is shown in Figure HI-I. 

Velocity 
(rps) 

t 
ta td 

Programmed Velocity 

V ..... 

Vevg - ,!2 V rru 

V ... - Maximum velocity 
V!IV; - Average velocity 

ta • Acceleration time 
td • Deceleration time 

Figure HI-I. Triangular Profile 

A trapezoidal move profile results when the defined velocity 
is attained before the motor shaft has moved half of the 
specified distance. This is due to a defined velocity that is low. 
a defined acceleration that Is high. a move distance that is 
long. or a combination of all three. For example. if the 
acceleraUon is set to 10 rps2. velOCity is set to I rps. and 
distance is specified as 20.000 steps (5 revs). the reSUlting 
motion profile Is shown in Figure Hl-2. 

Velocity 
(rps) 

t 

_----.... - Programmed Velocity 

14 ta ~14 Ie .1 4 td ·1 
ta - Acceleration time 
Ie - Time (Seconds) at constant veloc~y 
td. Deceleration time 

Figure H 1·2. Trapezoidal ProfiJe 
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User Profiles 

Operating Modes 

Norms' (Preset) 
Modes 

Incremental Preset 
Moves 

Example Program 

You may define a move profile With the Me command to 
establish the continuous mode. VelocIty can be programmed 
on-the-fly With the V command. Sending commands to the 
RS-232C control module In rapId succession allows smooth 
profll1ng that will allow drcles and arcs to be traced using a 
two-axis system. or allow smooth (low Jerk) motion by virtue 
of S-curve acceleration rather than st.ra.1ght ramping as With 
triangular and trapezoidal moves. Once you have generated a 
sequence of commands to trace the correct prof1le. the prof1le 
will be very repeatable. 'Ibis may require some tr1al and 
eJT'Or. You can combine v commands With time delays In a 
sequence buffer to create very complex move pro1l1es. 

The RS-232C control module also has a Speed Change mode 
(NQ). which Is like the Preset mode In that the move distance 
Is pre-defined. but It is possible to change speed In the middle 
of the move as required based on a distance. Input. or tlme 
delay trigger. 

This section provides an overview of the various operating 
modes and special features. 

A preset move refers to a move of a specified distance (In motor 
steps). 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 preset moves by putting the RS-232C control 
module into mode nonnal With the MN command. 

If the RS-232C control module 15 In the Incremental mode (NN 
or MPI command). a preset move w1ll move the motor shaft 
the specified distance (In motor steps) from Its starting 
posItion. For example. to move the motor shaft 1.5 
revolutions. a preset move of +6.000 steps would be specified, 
asswn1ng a 4.000 step/rev encoder resolution setup. Every 
time this move 15 executed. the motor shaft Will move 1.5 
revolutions posItive from Its current position. You can 
specify the direction of the move With the distance command 
by uSing the optional ± sign (0+6000 or 0-6000). You can 
also define it separately with the B command (B+ or B-). 

Command 
UCPI 
10PA 
1048"'''' 
1G 
10-3"''''''' 
1G 

Description 
Sets incremental mode 
Response-1500 (current position) 
Sets move to be 4000 steps CW 
Executes move to position 5500 
Sets move to 3000 steps CCW 
Executes move to position 2500 



Absolute Pre.et 
Mov •• 

Example Program 

Continuous Mode 
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A preset move in absolute mode (MpA command) will move the 
shaft of the motor the specUled distance (in motor steps) from 
the absolute zero position. The absolute position can be set to 
zero with the PI command. For instance. at the end of a go 
home move (GB command). The absolute zero position 15 
initially the power-up position. and will remain that way 
until it 15 changed with a PI command. Any preset move 
performed while in the absolute mode will pOsition the motor 
shaft the defined d.tstance Un motor steps) from the absolute 
zero position. For example. with the RS-232C control module 
at the absolute zero position a move with a distance of +4.000 
will cause the motor abaft to tum 1 revolution in the positive 
direction. If a move with the same defined distance is 
executed lmmedJately after thIS move. the motor shaft will 
not tum. Since it is already +4.000 steps from the absolute 
zero position. The direct10n of an absolute preset move Will 
depend upon the shaft position at the begtnntng of the move 
and the position that it IS being commanded to move to. For 
example. tfthe motor shaft IS at absolute position +12.800. 
and position commanded is +5000. the motor shaft will 
move in the negatlve direction a distance of 7.800 steps to 
absolute pOSition +5000. 

The RS-232C control module powers up in incremental mode. 
Issuing the KPA command will set the mode to absolute. 
Issuing the KPI command will switch the mode from absolute 
back to incremental. The RS-232C control module retains the 
absolute position referenced. even while in incremental 
mode. However. the counter does have an upper l1m1tjust 
slightly more than 2.000.000 counts. 

Command 
1NPA 
1PZ 
1D4""" 
lG 
1D25"" 
lG 

pescription 
Sets absolute mode 
Sets current poSition to be absolute zero 
Sets move to absolute position 4000 
Execute a CW move to position 4000 
Sets move to absolute position 2500 
Executes move of 1500 steps CCW to position 
2500 

Continuous moves (Me: command) cause the motor to 
accelerate and attain the specified velocIty and then continue 
to move. To change velOCity while the motor is moVing use the 
Velocity (v) command. Issuing a stop (the s command) will 
decelerate the motor to a stop at the last defined acceleration 
rate. The distance parameter is not used. although 1t 15 saved 
in case the mode ts returned to preset. 

Thts mode 15 useful for appl1cations that require constant 
spinIl1ng of the load. when the motor must stop after a period 
of time has elapsed rather than after a fixed distance. or when 
the motor must be synchronized to external events such as 
tI1gger input signals. 
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Example Program 

Sp.ed Change 
Mode 

Example Program 

I~ 
Start 

Command 
lie 
O.,U'IJ 
ASIJ 
V21J 
Q 

V11J 

• 

QalGriRtjoo 
Sets continuous mode 
Ignor.d in continuous mode 
Sets acceleration to 50 rps2 
s.ts velocity to 20 rps 
Motor runs at 20 rps continuously 
Motor speed changes to 10 rps 
Mo1or stops 

The IIQ command allows speed changes to be made dW'1ng a 
preset move. The speed changes can be t:r1ggered at a set 
d1stance ustng the!'lU) command or by an mput using the '1'RZ 
command. 

Commn 
311a 

3AS. 
3V1S 
30 •••• 
31: 
3'fR03 ••• 
3V5 
3'fRZ_Xl 
3V2 

Qew;rjgtiAn 

s.t IIQ mode for axis 3 
s.t axis 3 IIQCeleration to 50 rps2 
s.t velocity to 15 rps 
s.t move distance to 8000 steps 
Start move 
Go to next v command at 0 • 3000 steps 
Change velocity to 5 rps 
Go to next command when Input 2 goes high 
Change velocity to 2 rps 

V15 

1,'~-----:V;.:...5 --4.. 

" .... --=.;:V2:..-.,. i :'>. 
3000 steps Trigger input 2 8000 steps 

(Trigger distance) goes high (Finish) 

Figure Hl-3. Speed Change Mode Example Profile 

Registration Mode A move may be programmed to end a spedfied Clistance after a 
regiStration pulse appears at Input 6. The mode is selected 
using the '1'RR command with the required registration 
distance In the MQ or II: modes. Figure Hl-41llustrates an 
example reglstraUon move. 

Input 6 ~-----------...... ----

1 

Stan 8 

AugIM .... , 0.- ('..0) 

Figure Hl-4. Example Registration Move 
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Example Program 

Program Operation 

Asynchronous 
Mode 

Synchronous Mode 

Linear Interpolation 

Command 
-g 
DUll 

1.11111 
V1I 
C; 

~.D.'" 
Vl 
~.D"2' 
~ •• lUI 
V5111 
~.I' 

Ptsqjptjon 
Select Me mode 
Set move distance to 6200 steps 
Set .11 acc:elarations to 100 rps2 
Set velocity to 10 rps 
Go 
At distance • 4000 steps 
Change velocity to 1 rps 
At distance 6020 look for registration pulse 
Travel1<WO ateps from registration pulse 
At • v.1ociIy of 50 rps 
Set Output 2 when in position 

When executing this program. the axis first accelerates at 100 
rps2 to 10 rps (1). When it reaches a distance of 4000 steps (2). 
tts speed reduces to 1 rps (3) while It watts for the registration 
pulse. Shortly after the pulse is recetved (4). the axis 
accelerates toward 50 rps. but will not reach the speed before 
start.tng to decelerate (5) to stop at 1440 steps from where the 
pulse occurred (6). 

If the pulse was not recetved after 6020 steps (the hold off 
distance) and before 6200 steps (the incremental distance). the 
axiS will stop at 6200 steps. This sets a window of ISO steps 
during which the pulse is expected. 

The laS command selects the asynchronous mode in which 
axes may start and stop moves independently of other axes in 
the ZDDC system. In this mode. moves are executed in the 
order that they are programmed. 

The normal operating mode is the asynchronous mode. but in 
this mode It cannot be guaranteed that moves w1l1 be started 
simultaneously. In synchronous mode. however. a 
Simultaneous start for moves on all axes can be achieved. 
When the go conunand (GSY) 15 gtven at the start of a 
synchronous move. the system watts for the axes to be ready 
and then starts them together. If they are not all ready Within 
two seconds of the go command being gtven. the move is 
aborted. unless a PSY command has previously been given. in 
which case the watt for readiness 15 Indef1n1te. 

After the synchronized start. the moves Will be at the 
programmed speed. acceleration. and distance for each axis. 
The synchronous mode. entered with the IISY command. Is 
not exclusive of other modes. Exit from the mode 15 by use of 
the laS c~mmand to return to asynchronous mode. 

The RS-232C Control Module has the capability of linear 
Interpolation on two axes. This allows the axes to start 
mov1.ng at the same time and then move With the same speed 
relationship to each other until their moves end 
simultaneously. 

The function requires that both of these axes be in mode 
synchronous (llSy). The indMdual speeds and accelerations 
for the axes are calculated by the processor so that moves are 
started and ended at the same time and the axes remain at the 
same speed and pOSition relationship to each other 
throughout the moves. 
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The commands FDA and rev are used to set the required 
acceleration and velocity of the resulting vector movement . 
DIstances for both axes to be used for the linear interpolation 
move may be either poslttve or negattve and they are set as 
part of the GL command. which Is the command used to 
initiate the move. Figure Hl-5 shows the move proffies 
followed by the two axes during a linear interpolation move 
resulting from the following commands: 

IISY 
WDVS 
WDA1"" 
GL6"""",3"""" 

Axis 1 

Axis 2 

Figure Hl-5. Unear Interpolation Mode Move Proffies 

The effect of these prorues on an XIV table would be as shown 
in Figure H 1-6. Axis 1 has twice the distance of axis 2 to move 
in the same time. so the processor sets Its acceleration. 
velOCity and deceleration to twice the axis 2 values. Both sets 
of values are calculated from the distances and the FDA and 
FDV values set. 

AX/S2 

AXIS 1 

+60000 

Start 
Position 

End Position 

Vector Angle 

+30000 + 

Figure H 1-6. Unear Interpolation X/Y Table Plot 



SECTION H. RS-232C CONTROL MODULE H1-9 

Encoder Following 
IIode 

Since the relationship between the speeds of the two axes 15 
maintained. the plot of the axis 1 distance moved against the 
axis 2 move Is a stra..tght line. Along thiS line the resultant 
combined move accelerates at the rate set by rnA to the speed 
set by mv. decelerating to a stop as the axes reach their 
programmed distances. 'I'h1s 15 caned vector programmtng 
and mA and mv are the vector acceleration and velOCity 
respecttvely. The distances set the vector angle and vector 
distance. 

Encoder JolIDwtng 15 the technique of mavtng the motor of 
one axis accord.1ng to the Input from an encoder on a different 
axis. To use the control module in the encoder folloWing 
mode. you must connect theJollouJtng encoder's leads to the 
clock (step) and direction terminals as shown below (see 
Figure HI-6 for term1nal1ocatlons). Refer to your encoder's 
user documentation to determine the lead functions. 

Following EncodlC's Llads 
0iA+ to 
OiA- to 
CHB+ to 
OiB- to 

Mothlrboard Tlrminals 
CLK+ 
ClK-
OIR. 
OIR-

Use the SIN and ees commands (see Section J) to configure 
the encoder folloWing operation. 

You can use the ccs command to configure the CLK+. CLK-. 
DIR+ and DIR- motherboard terminals as encoder inputs (xl. 
x2 or x4) or as clock and direction inputs. 

The SIX connnand may be used to select the folloWing: 

• Normal control module operation (SIxe) 

• Encoder folloWing with control module motion 
connnands inoperatiVe (SIII1). 

• Encoder followtng with motion control connnands 
operatiVe (5 11I2). 

• Software scaled encoder followtng (SIM3). 

• Software scaled encoder following with reversal (SIX4). 

For SIK3 and SIll" operation, the OCR and COR commands 
define the scaling ratio and the rate can be calculated from the 
following formula: 

Motor (output) rate = input rate x OCR/CUR 

The step d1str1bution can be calculated from the formula for a 
lim1ted number of steps: 

Number of motor steps to move = I1ft' (OCR x number of pulses 
received + previous remainder/COR) where IH'1' means "take 
the integer part of'. The value Is rounded towards zero 
whether positiVe or negatiVe. Th15 fonnula Is applied 
iteratiVely with the remainder carned forward so that no 
pulses are lost. 
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Comp.rlaon of Following 
F •• tur •• 

Dither 

Motion On 
Initialization 

Program Storage 

The software scalJng requires that when the ratio OtR/COR IS 
reduced to its lowest terms both the numerator and the 
denom1nator must be in the range 1 to 255. This means that 
at the maximum d.Jvts1on. 255 pulses in results in 1 motor 
step moved and at the max1mum multiplication. 1 pulse in 
resuhs in 255 motor steps moved. 

This facility allows a triangular or square wave signal to be 
added to the torque demand to combat problems on systems 
that are non-linear in the crossover region such as pneumatic 
and hydraulic valves. The commands associated wtth d1ther 
operation are : 

OS G Enables/ disables dither 
OS H Selects trta.ngular or square wave signal 
D 'l A Sets dither Signal amplitude 
D'l!' Sets dither Signal frequency 

They are defined in detail in Section J. 

On energ1z1ng the dnve. a brushless non-hybrid servo motor 
shaft may move through an angle of up to Sixty degrees. The 
OSI command permits either normal 1n1tialization which 
allows this movement or reduced movement 1n1tial1zation 
which is designed to protect systems which could be damaged 
by the normal movement. The reduced movement option is 
not suitable for some types of load and wtth this option 
1n1tlal1zation can take cons1derably longer than normal 
iniUal1zaUon. 

The user memory is battery-backed up RAM With memory 
retention of 1.000 hours. The capacity of the RAM Is 16K. A 
write-protect facility is provided. Programmed sequences are 
stored in Variable-length buffers and the total length. including 
servo and other set-up parameters. cannot exceed 16K. 
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Motion Program 
Selection 

Motherboard 
Terminal Functions 

1104 

X1 '0 
X2 20 
X3 30 
X4 ·0 

GND (SV) 50 
U1 '0 
U2 70 
U3 10 
lJ4 -0 

+12V '00 
INPUT 1 '0 
INPUT 2 20 
INPUT 3 30 
INPUT 4 ·0 
INPUTS 50 

The system may be set up so that no sequence Is executed at 
power-up. In this case. sequence execution would be fnitiated 
from the controller over the RS-232C lmk. 

AlternatiVely. a Single sequence to be automat1cally executed 
at power-up can be programmed. After that sequence is 
executed. control can pass to another sequence or to the RS-
232C interface. Sequence seJection may also be 1n1t1ated Via 
inputs. Up to 16 user-deBned sequences can be selected for 
execution in this way. 

The Motherboard front panel is shown in Figure H 1-7. 

1102 ANALOG MOTOR 
STEP+ '0 OUTPUTS Isssssl STEP· 20 ANOl1T1 ' c::I 

DIR+ 30 .,.,..ONDa..8-
ANOl1T2 2 c::I 

DIA· ·0 GNO 3 c::I 

GND (sV) 50 
SV '0 CHA+ '0 

GND(VE) 70 CHA· 20 
VE (+SV) 10 CHs. 30 

SCAN -0 CHB· ·0 MOTOR 
GND (12V) '00 CHZ+ 50 FEEDBACK 

ESTOP '0 CHZ· '0 
GND (·VE) 70 

LMT+ 20 
VE (+SV) 10 

LMT· 30 
HOME ·0 liST -0 

01 50 SCAN '°0 
INPUTS '0 In Position (02) '0 VE (+SV) In '0 
INPUT 7 7(1) Fault (03) 70 GND(VE) In 20 ENCODER 

JOG. '0 U5 '0 VE (+sV) .. 30 BACKUP 
JOG. -0 U6 -0 GND(VE) .. ·0 
+12V 1°0 +12V 100 

1101 1103 

SERIAL INPUT 

GNO '0 
AX 20 
1)( 30 

AXE ·0 
TXE 50 

Figure H 1-7. Motherboard Terminal Functions 
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Signal Types 
Connector IPln , Signal Name Function Signal Type 

I/O 1 
Pin. 1 - 7 INPUT 1 - INPUT 7 User Inputs A 
Pin 8 !JoG + iJog Input A 
Pin sa !JoG - !Jog Input A 
Pin 10 +'2V Power Supply C 

1110 2 
Pin 1 STEP+ (CLK+) Step Input A 
Pin 2 STEP- (CLK-) Step Input A 
Pin 3 DIRt. Direction Input A 
Pin 4 DIR- Direction Input A 
Pin 5 GND(5V) Power Supply --
Pin 6 GNO(SV) Power Supply 
Pin 7 GNO(VE) Power Supply --
Pin 8 VE (+5V) Power Supply --
Pin' sa:f.I Shield --
Pin 10 GND (12V) Power SUDDIv --

110 3 
Pin 1 ESTOP Emergency Stop Input A 
Pin 2 L.MT+ Positive (CW) Umit A 
Pin 3 LMT- Negative (CCW) Limit A 
Pin 4 HOME Home Limit A 
Pin 5 01 User Output B 
Pin 6 02 (In Position) User Output B 
Pin 7 03 (Faull) User Output B 
Pin 8 US ,eservf#d K 
Pin' US ,eserved K 
Pin 10 +12V Power Supply C 

1/0 4 
Pin. 1 - 4 Xl - X4 ,eserved K 
Pin 5 GND (SV) Power Supply C 
Pins 6 - , U1-U4 ,eserved K 
Pin 10 +12V Power Supply C 

ANALOG OUTPUTS Not Used reserved K 
SERIAL INPUT 

Pin 1 GND RS-232C Com. Connections F 
Pin 2 AX RS-232C Com. Connections E 
Pin 3 TX RS-232C Com. Connections E 
Pin 4 RXE Aux. RS-232C Connections E 
Pin 5 TXE Aux. RS-232C Connections E 

MOTOR FEEDBACK 
Pin 1 CHAt- Encoder Connections G 
Pin 2 CHA- Encoder Connections G 
Pin 3 CH8+ Encoder Connections G 
Pin 4 CHB- Encoder Connections G 
Pin 5 CHZ+ Encoder Connections G 
Pin 6 CHZ- Encoder Connections G 
Pin 7 GND(VE) Encoder Connections H 
Pin 8 VE (+SV) Encoder Connections --
Pin' ,-«)T Motor Over-temperature --
Pin 10 SCRN Shield --

ENCODER BACKUP 
Pin 1 VE (+5V) Backup Encoder Connections --
Pin 2 GNO (VE) Backup Encoder Connections H 
Pin 3 VE (+5V) Backup Encoder Connections --
Pin 4 GND eve) Backup Encoder Connections H 

Table Hl-2. Control Module Signal 'JYpes 
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KEY 

Signal Descriptions 

Step 

Direction 

Inputs 1 to 7 

Jog+ & Jog· 

ESTOP 

The following are the descriptions of the Signals Ident11led in 
F1gure H1·7 and Table Hl·2. 

When step and direction control 15 used. the step signal 
controls the acceleration. deceleration. and velocity of the 
motor. It 15 a balanced input. 

The two direction inputs. + and -. are balanced inputs that 
control the direction of rotation. Positive (CW) rotation 
results when the + input 15 positiVe With respect to the - input. 
Negative (CCW) rotation resuhs when the + input 15 negative 
With respect to the - input. 

The RS-232C control module reads these optically isolated 
connections on connector I/O 1 so that the controller can use 
them. They can also trigger sequences (see commands IS 
and 'rRE). You can use the SSE command to set Input 15 as a 
controlled stop line. nus input tr1ggers an internal S 
command that interrupts all other indexing activity. You can 
assign alternatlve functions to inputs 4 - 7 as follows: 

• Input 4 15 a sequence select line if SSI' 15 set to 1. 
• Input 5 15 a stop input if SSE 15 set to 1. 
• Input 6 clears a pause if SSB 15 set to 1. 
• Input 7 15 a sequence select line if OBI> 15 set to 1. 

These inputs on connector 1/0 1 provide a switch actlvated 
method of mov1ng in the positiVe or negative direction 
respectiVely at a constant velocity previously defined using 
the Jog Velocity (JV) command. 

The ESI'OP connection on the I/O 3 connector 15 a fail-safe· 
input that needs current to be sourced into it to keep the dr1ve 
enabled. It provides a hardware-only path to enable the drive. 
If current 15 momentarily stopped. the resident RS-232C 
control module software w1ll suppress re-enabl1ng the drive 
when the supply returns. The ESTOP input must be physically 
connected to I/O 3 pin 10 (+12V). preferably through a 
normally closed emergency stop switch. 



H1-14 SYSTEM 7 USER GUIDE 

+ (CW) & - (CCW) 
Limits 

Home 

Output 01 

Output 02 

Output 03 

AN-OUT 1 

When you actlvate the + and - limit inputs on connector I/O 3, 
you wtD trigger a controlled stop and prevent further 
movement in the same direction as the active limit (the 
convention is pos1tlve d1rect1on = CW rotation). These inputs 
need current sourced into them to allow motton in the 
sped1led direct1on. You can disable aD lfm1ts with the IJ)3 
command. The system w1ll not operate Without ltm1t SWitch 
connections or use of the Ll)3 command. 

CAUTION 
Damage may occur to the ayat .... due to e.ee .. 'v. travel 
If you u .. the Dluble Limits (~3) command. 

The home posltlon 1s a reference position that you can define. 
It Is usually aCUvated by a switch. You can program the RS-
232C control module to aearch for the home position. See the 
GA. GBI'. GB and PZ command descrtptions In Section J. 

If the SSI) command value Is set to 8. Output 01 becomes a 
user-defined output. If the SSI) command value Is set to 1. the 
output becomes a composite fault indJcator that sinks current 
during normal operation. It also functions as a watchdog so 
that if the software enters an megal state. the output wtD 
become lUgh-impedance and the drive disables. Refer to the 
10. O. and SSD command descriptions. 

If the sse command value Is set to 8. Output 02 functions as a 
user-definable output. If the SSC command is set to 1. the 
output is configured to indicate tn-position. The user defines 
the crtteria for being in-position with the CIT and aw 
commands (see commands 10. o. SSC. CIT. and awl. 

This is a user-definable output with no alternaUve (Jxed function. 

This is an analogue output for position monitoring. The 
output voltage Is from +2.5V (representing a position error of 
128 steps lagging the commanded position) to -2.5V 
(representing a position error of 128 steps in advance of the 
commanded position). The error cOrTespondlng to 
intermediate voltages Is proportional to the (ull scale. 

Lag 
(STEPS) 128 64 

+2.5V 

-2.SV 

Figure HI-8. AN-Our 1 Graph 

Lead 
128 CSTEPS) 
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Indexer Inputs 

Encoder Backup 
Supply 
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This is an analogue output for velocity morutor1ng. The 
output is +2.5V (representJng a clockv.1se speed of 256.000 
steps/sec) to -2.5V (representing an counter-clockwtse speed of 
256.000 steps/sec). The speed corresponding to intennediate 
voltages Is proportional to the full scale. 

+2.SV 

Counter­
clockwise 

~--------~~--------~~------------~--------~I~ 
Clockwise 
~) 

256,000 128,000 256,000 

-2.SV 

Figure Hl-9. AN-Our 2 Graph 

There are two limit inputs: end-of-travel and horne. End-of­
travel UmJts must be normally active to allow motor motion. 
If a l1rn1t goes inactive (current stops flowing to the opto­
isolator) while the motor is moving in the direction of that 
11m1t. the control module wtll stop motor motion at a user­
defined deceleration rate detennined by the LA command. 
The RA command tests l1rn1t status after a move. 

The home input establishes a home reference position. The 
GH command causes the motor to search for a transition on 
1ts home input. After finding the home position. you can set 
the absolute position With the PZ or SP commands. 

The purpose of the Encoder Backup Supply facility 15 to 
provide an external 5V backup power supply for the control 
module to retain the motor's position if the power is 
interrupted. For more information on this facility. refer to 
SeCtion G. 
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External 
Connections 

Step and Direction 
Inputs 

Positive and 
Negative End-of­
Travel Limit Inputs 

Figure HI-IO shows the general c1rcuit arrangement of the 
mputs and outputs of the interlace. Both circuits are optically 
tsolated to giVe immunity from noiSe and transients. 

---~7,2V-----1 

12'V II1II. 12'1 GNO ...,. 

au..ur.ru 
I~ 

~ ___ +-I 
_________ ,-.J ~ 

F1gure HI-IO. Inputs and Outputs-General Arrangement 

These balanced inputs may be drtven from a stngle-ended 
output v1a a differentiall1ne drtver. such as the National 
Semiconductor DS883O. that accepts a Tl'l..-Ievelinput and 
provides a balanced output. Each of the two Circuits in the 
DS8830 should have their four inputs connected together and 
to the input signal if this device 15 used (see Figure HI-II). 
Connecting the step/cl1rection source equipment ground to the 
control module ground should be aVOided since this would 
violate the tsolation conditions. 

c:u<. 
CU(· 
OR. 
OIR-

ONO (SV') 
ONO (SV') 
GNOVE 

VE (.SV') 
SCRN 

GNO(12Vl 

~==~j-Step 

M++- Direction 

Figure H I-II. Step and Direction Input Connections 

The RS-232C control module 15 equipped with POSitive (CW) 
and negatJve (CCW) end-of-travell1mit inputs. These mputs 
require a nonnally-closed. load-activated SWitch connected to 
a current source (see Figure H 1-12). If either input goes high. 
motor motion in the corresponding d1rection will not be 
possible unUl the input goes low again. The inputs prevent the 
load from crashtng into a mechanical stop and damaging 
equipment or injurtng personnel. You can disable the limit 
switches for testing purposes or for rotary systems (which 
have no end-of-travel requirement) with the LD3 command. 
When disabled. these inputs art available as user inputs 
s1m1lar to 11 through 17. You can read them with the Input 
Status (IS) command. 



The Home Limit 
Input 

Trigger Inputs 

1: Jog Inputs 
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You can tn1tJate the RS-232C control module's Go Home 
function With the Go Home (CD) command. The direction and 
velocity in which the motor should search for home must be 
Included in the command syntax. Refer to the GA. SS, SIl, GHP 
and GBI' commands. 

The home l1m1t input on the RS-232C control module 15 
optically isolated. A normally-open. load-activated switch to 
a current source 15 the most common way of detect.1ng the 
home posttton (see Figure HI-12). When the control module 
receives the GB command, it in1tJates a move in the direction 
and at the velOCity specUled. looking for the home lim1t input 
state to change. 

ESTOP '.','el--___ CW-..n,I.JI'rft ... -n-N_.C_ . .., 

:a~:'J----" 0' '::. CCW LIIIII N.C. 
02:e 
03 :. 
U5 • 
us e 

HDmt N.O. 
• 12V ..... _______ --J 

1103 

CIfC) ::"" 

ESTOP /'. 

':r .. :::::: 
HOME}'. 

: .. j .. : 

UI ., ..• 
ut:: • 

.12V L·~-"'---'" 
1103 

Figure HI-12. L1m1t and Home Switch Connections 

The RS-232C control module has 13 optically isolated inputs. 
any of which may be used as triggers With the Trfgger On Input 
Equal ('1'RJ:) command. The sem1-dedtcated inputs such as 
JOG+ and JOG- must have their dedicated functions disabled 
when used as t:r1gger fnputs. They may be used either high true 
or low true, but you must supply an external 7V to 12V at 
12mA per input to tum on the opto-isolators (12V at O.2A 15 
available on the motherboard). Refer to Figure Hl-13 for 
trtgger input connection gutdeltnes. 

T .... SwlCfl --L-.. 11 r-e 
12·:· 
13 ...• ..J 
M " ..• 

-. -. N.O. .-----0 
15 ...• 

JOGCW 
--L-.. N.O. 

r-----o -• .. , • ...J 17 ,:::.. JOGCCW 
.lOGo '.. ~ N.D. 
~ .e..-----o- ,.. 
.12V L;a.~'· lJ----------J 

110 1 

Figure HI-13. Trigger and Jog SWitch Connections 

The jog sWitches provide manual control of the motor 
position. Motor acceleration and speed when the Jog SWitches 
are operated are set by the JA and JV commands respectively. 
Nonnally-open pushbuttons (as shown in Figure Hl-13 above) 
are frequently used for this function. 
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ESTOP Input 

Sample Wiring 
Schemes 

Coupling Outputs 
to Inputs 

Fault Indicator 

The ESTOP input must have current sourced to it to keep the 
dnve enabled. It 15 usually connected to the +12V supply via a 
normaDy-closed pushbutton (see Figure HI-14). Pressing the 
pushbutton 1mmediately d.1sa.bles the drtve. 

Figure HI-14. ESTOP Input Connection 

The folloWing are sample I/O w1r1ng schemes. 

An output can be coupled to an input on another control 
module as shown in Figure HI-I5. This connection may be 
required to run sequences on two axes With a need to 
synchroniZe the two sequences. Using this arrangement. 
setting the output to I turns on the open collector output 
transIStor. dtverting current from the input. With no input 
current. the input 15 at 0 level. so a data inVersion occurs. 

lnIettace 2 

-----"l ..... ----

Figure HI-I5. Input-to-Output Coupling 

Figure HI-16 shows a composite fauk indicator that requires 
Output I to ~ configured as a cc:mposite fault output (refer to 
the SSD command). 01 sinks current while no fault exists and 
switches off if a fauk occurs. 

ESTOP 
u.rr. 
un· 

HOllE 
01 
02 
03 
us 
UI 

.12V 

LED~.alU 
~ CIIIIdIan __ (e.g .•• 
r .-..oe 1ftIHuI) 

Figure HI-I6. Composite Fault Indicator 
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Figure HI-17 shows an fn-posttlDn indicator. whICh requires I 
Output 02 to be conf)gured as an in-position output (With the 
ees command). Output 02 SInks current while it is inside of 
the deadband and switches off when outside It. 

Figure H 1-17. In-Pos1tlon Indicator 

The RS-232C term1nal is used for setting up system operating 
parameters. requestlng the system's status. and tuning. Once 
entered. a parameter WIll be held in volatae memory untll it 
is acttvely changed or the control module Is reset. It Is not 
necessary to keep re-stating the same parameter value. 

When you power up the control module. all parameters are 
assigned default values. which the lDa command will show 
you. You can change any of these and make them the new 
default values by entering new set-up commands and typing 
the Save (Sv) command. The us and IUrs commands 
return the set-up parameters to the ortg1nal factory settings. 

RS-232C communication parameters and connection 
instrucUons are provided below. 

The control module communication Is fixed as follows: 

• Baud Rate: 9.600 
• Data Bits: 8 
• Parity: No 
• Start BIt: 1 
• Stop BIt: 1 
• Device address: 1-8 (set With control card DIP SWitches) 
• Echo function: all characters received are immediately re­

transm1tted. You can enable communtcations With the J: 
command and diSable It With the r command. 

Handshaking 15 not supported in any form. The computer or 
tenntnaJ sending characters to the interface should have its 
handshaking disabled by either hardware or software (refer to 
Figure Hl-18 for the hardware method). XON. XOFF software 
handshaking is supported. 
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Basic RS-232C 
Connections 

The control module communicates with the tenntnal Via a 
three-wire (Tx., Ax, GND) implementation of RS-232C. The Rx 
line requires a m1nimum voltage Swing of ±3V. 

You can make permanent or temporary RS-232C cormections 
as described below: 

• For permanent RS-232C connection. use the SERIAL I 
INPUT connector on the motherboard (refer to Figure H 1-
18). A standard cable can be obtained from Compumotor 
(part number 7967.1(0). 

Computer or TermiNI! 
25-Pin communications 
port 

Figure HI-lB. RS-232C Permanent Connection 

• For temporary connection (for testing or sequence 
downloading). an alternative serial connector is available 
on the front of the board (see Figure H 1-19 and Table H 1-
3). To access this alternative cormector. you must remove 
the control module front panel. 

Figure HI-19. Temporary RS-232C Connection 



Ser/a' Interface 
Status 

Zero Delay Daisy 
Chain (ZDDe) 
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Pin Function , lX 
2 AX 

3&6 QV(GND) 
.&5 +5V 

Table H 1-3. Command Input Connector Functions 

After power up, the sfgn-on message DOIf' 'r .AHIC 'l'nE 
aLP and the > prompt will appear on the screen. unless you 
eet the RS-232C control module mto the terse computer 
communications mode with the Set CommunJcatJon Style 
(KU) command. In any case. the Da command w1l1 display 
the status of the RS-232C control module. 

If you do not receive an echo from the control cant type 
~>K<SpeC8>1DacCR>. 1bJs should re-establish 
commun1cation. "Q represents holding down the oontrol key 
wh.tle presstng the " key. 

You can use the Zero Delay Daisy Chain (ZDDC) configuration 
to connect up to eight control modules to a stngle RS-232C 
port and keep propagation delays to a minimum. Characters 
sent by the terminal are echoed back to verify that the 
character has been correctly received. In the ZDDC. for 
practical purposes. aU devices are connected in parallel. To 
avoid confuston of data on the return ltne. only the addressed 
interface performs the echo back. 

Universal commands wt1l be echoed back by the last interface 
to be addressed. This funcUon defaults to device no. 1 at 
power-up. Each interface is equipped With an additional RS-
232C receiver and transmitter to enable successtve interfaces 
to be ltnked together. 

The first Interface in the chain can be connected to the 
tenntnal Via the SERIAL INPUT connector as described above 
in Baste RS-232C Connections. The other modules are linked 
by ribbon cable. in v1a PL9 and out Via PLll on the inside of 
the motherboard near the cooling fans (see Figure Hl-20). 

II1II .. _DlC"L Up_, CGnIraI ...... .., ...... ,....,. 

Figure Hl-20. Zero Delay Daisy Chain ConneCUons 
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Control Module 
Address Jumpers 

Each control module 1n the chaJn must have a unique address. 
Normally, Control Module #115 posiUoned next to the power 
supply 1n the rack and 15 the first control module 1n the chain. 
The control module address 15 assigned by configurtng 
Jumpers LK7, LKB, and LK9 on each control module card in a 
binary pattern as shown in Table HI-4. The jumpers are 
located on the control card (see Figure HI-2l). To access the 
Jumper. you must remove the control card front panel and 
pun the control card from the rack. Be.-are to aM proper 
eiectlo.tatSc dlBb ... JlftlC=aatlou . 

...... , ............ . ................................... -.................... . 

...... :.:.:: ':.:.:.:.:.:.:.:": Co!"f~~.I .. t.4()(j.u.'-t ~.9.'3. ................... : r:.~::.:.~j·· 

: ....................... . 

:' .. " ...... ~: 

Figure H 1-21. Control Module Address Jumper LocaUon 

Addre •• Jumper 7 Jumper 8 Jumper sa 
Control Module , OFF OFF ON 
Control Module 2 OFF ON OFF 
Control Module 3 OFF ON ON 
Control Module 4 ON OFF OFF 
Control Module 5 ON OFF ON 
Control Module 6 ON ON OFF 
Control Module 7 ON ON ON 
Control Module 8 OFF OFF OFF 

ON • jum~r Installed OFF • no Jumper Inatalled 

Table HI-4. Control Module Address Setttngs 
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Servo Tuning To obtain smooth motor rotation at optimum speed and 
accurate positioning Without overshoot or oscillation. you 
must tune the gain and damping characteriStics of the servo 
loop. The 'l"OlIJ:'1' and 'l"tJHZV commands provide a self-tUning 
feature for torque amp1Jfler or velocity amplifier operation. 
but for some applications the best results w1ll be obtained by 
manual tUning using servo tUning parameter commands from 
the Command List in Section J. The servo tuntng parameters 
(shown in the servo loop block diagram - Ftgure Hl-22) are 
described below. 

Figure Hl-22. Servo Control Loop Block Diagram 

Tuning Parameters 

Proportional Gain 
(CPG Command) 

Velocity Feedback 
Gain (CVG 
Command) 

Integral Gain (CIG 
Command) 

The following are descriptions of the parameters that affect 
tUning. You can examine these parameters by uSing the DR 
command. 

Proportional gain determines the amount of torque produced 
in response to a given position error. It sets the stiffness of 
the system and affects the folloWing error (see below). A high 
proportional gain creates a stlfT. responsive system. but 
results in overshoot and oscillation. which require damping. 

Velocity feedback 15 a sJgnal that increases With shaft speed. 
It acts in a negatiVe sense opposing the the proportional 
action and helping to stab1l1ze the motion. The damping 
action of velOCity feedback allows a higher proportional gain 
to be used. 

Proportional action may be tnsufIkient to overcome static 
position errors due to fi1cUon. Integral action accumulates a 
steady state error until sufficient torque 15 produced to move 
the load. It tmproves overall positioning accuracy but may 
produce low-frequency oscillation around the commanded 
position. 
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Velocity 
Feedforward Gain 
(CI'G Command) 

Filter Time 
Constant (C'l'G 
Command) 

Safety Precautions 

Setting Up Servo 
Parameters 

Tracking 
Applications 

Polnt-to-polnt 
Positioning 
Applications 

The opposing action of proportional and velocity gains result 
in a position error which depends on speed. This is called 
JoUowtng efTex-. Feedforward gain can be used to offset the 
following error and improve tracking accuracy. This is 
important in contourtng applications. 

Fast positiontng systems need high proportional and velocity 
gains. By lttn1tJng the bandwidth. the d1g1tal filter prevents a 
hJgh gain system from becOming too lively. The ruter also 
serves to average the effects of the digital control loop. 
reduCing Jitter at standstJll. 

Wire the ESTOP input to an emergency stop switch that is 
located in an easily accessible position so that the·system can 
be stopped quickly if mstab1l1ty causes osc1llation. You can 
also cut power With the OIT command. but this takes longer. 

Unless you saved data while the motor was enabled. the RS-
232C control module will not move or enable the motor when 
power is appUed. If any of the motor or encoder connections 
have been changed. the first step is to check the integrity and 
polarity of the motor connections. Proceed as follows: 

1. Disable the axis. Type It if you are not sure the axis 15 
disabled. Use the DiSplay Signal (DS3) command to 
display the feedback position continuously (DS3 status 
command response should be approx1mately zero). 

2. Tum the motor shaft CW; the displayed value should 
increase. Tum the shaft CCW and It should decrease. If 
this does not happen. do not close the loop With the ON 
command at any tlme. since the feedback will be positive. 

3. Press the carnage return <cr> key to restore the > 
prompt. 

The default tuning parameters set up in your system when you 
receive it will allow the system to run but for optimum 
performance you should set up servo parameters in 
accordance With your type of applicaUon as follows. 

For tracking applicatiOns (PID tuning). where mJ.n1murn 
following error is required. velocity feedforward should be 
used to improve the tracking accuracy. This can be set using 
the Cl'G conunand or the COG command can be used to set 
feedforward gain and velocity feedback gain to the same 
value. 

For fast point to point positioning applications (PJVF tuning). 
a high proportional gain COG) damped by velOCity gain (CVG) 
should be used. 
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BZLPll 

V.loclty Geln 
Geln (CPG) (CYG/CFG/CDG) 

92 57 
46 40 
23 29 
11 20 
5 14 

A guide to servo loop parameter settJngs for a fully damped 
Don-osc1llating response 15 prOVIded in DLPll. Th15 uses 
the maximum low speed motor torque entered by the CTQ 
command and the total moment of inertJa entered by the CJL 
command to calculate suggested setUngs for the loop 
parameters. 

First enter the values of C'fQ and c.n. (Motor + load Inertia) 
for your system. then use DI.Pll to d1splay recommended 
servo loop parameter settings calculated from the data you 
have entered. For example. Sf 3.6 15 entered for the C'1"Q 
emtmand to 1ndicate a maximum torque of 3.6 Nm available 
and 1.615 entered for the c.n. command Indicating a total 
lnertJa of 1.6 Jrg/cm2 • the foUowmg table wOl be displayed: 

T ctoMd Ip 
Itlffn ... Error • IIIulllluIII Conetent 1/2 .. oved bendwldth 
mHm/atep torQue· (Ib a.epa) Cma.ee) "111. (m.eoa) (3db) (Hz) 

10 360 5 8 20 
5 720 7 12 '4 
2 1400 10 17 10 
1 2900 1. 24 7 
0 5700 20 34 5 

Table HI-5. DLPll - Servo Setup Table 

VELOCITY GAIN 

.TIFFNESS 

ERROR @ 
IIAXIIiUM 
TORQUE 

Each successive llne of the table corresponds to a less highly 
tuned servo system with reduced stJffness and speed of 
response. These reduced values may be used In matching the 
servo to lower speclfication mechanics. 

The folloWing describes In more detail the terms used In the 
table. 

The settings of CYG. a>G and erG depend upon the 
application as described above. For the figures in the rest of 
the line of the table to apply. the a>G or CYG sett1ng should be 
as in column 2. 

For PID applicaUons. setung Q)G to the figure quoted In the 
table will automatically set eve; and Cl'G to the same value. 

Stiffness ~ the restortng force per unit of d1splacement. The 
force 15 dependent on the number of steps displaced from the 
demanded posiUon. For example. a displacement of 100 steps 
with a stiffness of 10 mNm/step would produce a restoring 
force of 1 Nm. 

As the axis 15 Increastngly displaced from the demanded 
posiUon. the restoring torque Increases at the quoted st1ffness 
unUl the maximum available torque 15 applied. The Error 0 
Max Torque 15 the number of steps of d15placement required 
to produce a restoring force of the maxttnum avaJIable torque. 
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DOUILED T 
CONSTANT 

1/2 IIOVED 
TIllE 

IANDWIDTH 

When the damping 15 critical. the response of the servo loop 15 
that of two simple filters in series. each having a time 
constant T. The value ofT 15 quoted 1n the table. 

The following is an example move ustng servo values taken 
from the top l1ne of the DUll table to show the 1/2 moved 
tJme. The move 15 at maximum acceleration and velocity and 
1t 15 1n1tlated by the command stJ1ng: 

DiN All ve G 

Figure HI-23 represents instantaneous position plotted 
against time for the resulting servo movement. 

100 

adual 
motor 
position 
(steps) 

~~~~~~~~----------. from indexer 

.... .aualservo 
motion 

~ __ 112 moved time 

15 20 25 
Time (ms) 

Figure Hl-23. Servo Response Curve Example 

The 1/2 moved time 15 the time taken to complete half of the 
move. 50 steps in this example. 

The move will be half complete 1n the tJme 1.7T (colunm 6 of 
the table) or 1. 7 x 5 = 8 milliseconds (appraxtmately). 

The move will be 96% complete at tJme 5T. In the example. 
the motor will have moved 96 steps 1n 25ms. 

The bandwidth of the servo system 15 the range of frequencies 
at which a sine wave move-pattern Ulput w1ll be followed 
wtth1n 3db by the actual moUon of the motor. Figure Hl-24 
shows the sine wave posiUon demand 1nput and the graphical 
representaUon of the motor movement. 
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Position Input 
Demand Position Output 

LL -~~Se<vos----,Ym.m ~ -, J: -%-V Ampl'..t. 
Amplitude 

.Ai 
.Ao 

Figure Hl-24. Servo System Bandwtdth 

Manual Tuning 
Procedure 

Position Error 
Window Setting 

Enabling the Axl. 

As the frequency of the s1ne wave of demanded positions at 
the input (Ai) increases. the ability of the servo system to 
follow 15 reduced and the ampl1tude of the sine wave of the 
resulttng output posttlons (Ao) decreases. The frequency at 
which it ts reduced by 3db 15 the upper lJm1t of the bandWidth. 

1YPe the following commands to d1sable the output (refer to 
Figure Hl-22): CI'Ge CPGQI CVGQI corl'QJ CIGQI CT,*,. 
Check the result of these commands by issuing the DR 
command. 

When the axis Is enabled. it w1ll be open-loop with a s11ght 
torque demand due to ampltfier offsets. Thts may cause slow 
motion (drift) of the motor. You may have to restrain the axis 
and be prepared to switch the unit otT. or issue the 01'1' 
command. In any case. the CPZ command sets an automatic 
software lJmtt on the distance the motor will drtft. 

The drive ts disabled to protect the system if the posItion error 
goes beyond the position error Window. The window can be set 
to a low number of steps if required to avoid damage due to 
overshoot or oscillation. 

The value of OZ command defines the size of the window in 
steps. During tUning. CPZ ts nonnally set to 4.000 steps (i.e .. 1 
rev either way at the usual 4.000 steps/rev). If in doubt. set 
this parameter to a lower value. The effect of going beyond the 
set error lJm1t w1ll be to automatically disable the motor. 

1YPe the Report Servo Errors (UZ) command. This may show 
quite a list of errors. Drive elbu>leel by .oft.are co_aDel. 
error 11alt ezce.el.el. and falleel check.ua of backup ra. 
are all acceptable errors at this point. but the c!rl_ fault 
error should not come up. If it does. check the LED on the 
dr1ve front panel and try tum1ng power off and on. DO NOT 
PROCEED IF A DRIVE FADLT PERSISTS. 

Enable the axis with the OK cormnand. You may need to 
restrain the axis to prevent it from dr1ft1ng out of the error 
lim1t and dtsabUng. If It disables. you can restart It by typing 
ON. 
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Cancelling Drift 

Clollng the Loop 

Coarse Tuning the 
Loop 

Fine Tuning 

Cancel the drift with the COlT command. Negative values 
stop CW dr1ft: positiVe values stop CCW drift. Values up to a 
few thousand are acceptable (the maxttnum is 32.000 
corresponding to full torque demand). 

Check that increastng the positive value of corr tends to tum 
the motor CWo and increastng the positiVe value of cor!' tends 
to tum It CCW. If this does not happen. do not proceed. as the 
loop w1ll have a net positive feedback and will oscillate 
(although probably slowly) when the loop is closed. 

Set a small posltJon error IDn1t (2.000 steps for example) so 
that if oscillation occurs during tun1ng. the resulting 
overshoot producmg large position errors w1ll exceed the 
l1m1t set by a. and shut down the drive. 

If necessary. first move the axis to a good startJng point. then 
type ON to enable the motor and CPGl to close the loop. If a 
slight vibration appears at this point. it Indicates pOSitive 
feedback. This should only occur if you have changed the 
motor or encoder connections. Taking care. displace the axis 
slightly and then let go. You should experience a s11ght spring 
effect and the axis should return to its onginal position 
approximately. The closed loop is now working. 

Attach a nylon cable tie to the shaft of the motor. The loose 
end can be used as a coarse IndJcator for overshoot and 
oscillation. Use the following command string to produce a 
short. sharp rotation of the shaft: 

Observe the movement. Watch the cable tie for overshoot and 
oscUlation. Repeat the movement. increase the value of the 
aG command usIng the settings suggested in IlELP 11 until 
overshoot occurs. 

Balance the increasing gain with dampIng by setting the value 
of the CVG command to 10. 20. 40. .. Increase it until the 
oscillation and overshoot indicated by the cable tie ceases. 

Continue the balanCing monitoring the overshoot at the 
terminal by typing DP. G. The can1age return <cr> should 
be entered quickly after typing the space after G. This w1ll 
stop the position error display With the final positioning 
readingS on screen to allow you to analyze them. Overshoot is 
indicated by the position error reading passing through zero 
at the end of the movement. then returntng through zero in 
the opposite direction. osc1l1attng with decreaSing error 
readings about the zero position before Onally settl1ng within 
the position errorwtndow (refer to Figure Hl-2S). The 
damping should be increased to the point where overshoot 
d.1sappears. Too much damping causes sluggish movement. 
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Figure H 1-25. Overshoot DuJ1ng PosWoning 

Notes on Tuning 

The follOWing table shows the Display Position Errors (DPE) 
command's readmgs for the flnaJ posltlon1ng graph or Figure 
Hl-25. 'This is only an example to illustrate the general 
prtndples involved in tUn1ng. In practice, the resulting 
figures may differ considerably from those given. but they 
.will follow the general pattern shown. The overshoot shown 
here 15 more severe than might be generally expected. 

S.mpl .. _H •• dlna_ 
1·9 23 22 -17 -20 -5 14 12 -7 ·10 

10·18 0 6 4 -3 -4 -2 4 3 -2 
19·22 -3 -1 0 

Table H 1-6. DPE Readmgs Durtng F1nal Positioning 

The Cl'G command should never be set more than 20% greater 
than the CVG command. 

An increase in gain is always best matched by an increase in 
damping. When this 15 no longer true, you have reached the 
optimum values. A useful guideline is that an increase of 
times X in gain 15 best matched by an inCrease of times square 
root X in velocity feedback (think of this as an X% inCrease in 
gam matches an X'2 % tncrease in damping (e.g .• 30% more 
gain matches 15% more damping). This will keep the shape of 
the Vibration the same and just Increase Its frequency (you are 
holding a quantity called the dtunptng ratio constant). 

The rule for speed or frequency or bandwidth is the same. An 
mcrease of times X 1n gain produces an increase of times 
square root X in the speed or frequency (e.g .• 20% more gain 
means 10% faster). 

It 15 also useful to know that the power required increases as 
the cube or the speed and that the torque required increases as 
the square of the speed. In summary. to position in 90% of the 
time. 10% faster means: 
• You must set 10% more velOCIty feedback (CYG). 
• You must set 20% more proportional ga.1n (CPG). 

More torque and power w11l be required and these must be 
available. 
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Servo Self-Tuning A facility for self-tuning the servo is Included In the control 
module software. The commands !'tnI'&1' and 'l'CHZV (see 
detailed de8C11ptlon in Sectlon J) are used to tune the 
positloning servo as a torque amplJ1ler or as a velocity 
ampl.ifler respecUvely. The servo parameters are set at the 
time that they are executed and there is no continuous on­
gOing adjustment (known as adaptwe controO. 

TurUng is for the followtng characteristics: 
• Stability - does not oscillate as it moves or settles 
• Maxtmtzed stiffness and accuracy - deflects as little as 

possible in response to external forces 
• MaDnJzed bandwidth and speed of response - settles to 

the commanded positlon as quiCkly as possible at the end 
ora move 

• Does not overshoot the end position In a move 
• M1n1ma1 sound durtng motion or when holding positlon 
• Tracks a profile of constantly changing posltlon or 

velocity With as little elTor as possible 
• Resistant to change as fi1ctlon and other load 

characteristics vary from Ume to tlme. machine to 
machine. applicatlon to applicatlon and With producUon 
variations 

• Operates for smaDer loads than that used for tuning down 
to no load. 

There are a number of other move related requirements: 

• Make full use of the torque and power available so that the 
longest. fastest move possible can be made 

• Perfonn equally well for fast or slow motlons and for 
short or long moves 

• M1n1m1ze heating effects In the motor and drive 

It 15 not correct to adjust the servo loop parameters to meet 
these requirements as the general servo performance would be 
adversely afJ'ected. They are best met by adjusting the move 
profile (D, v and A values) and POSSibly the feedforward Cl'G 
value whilst watching for saturation effects. 

If the applicatlon is purely velOCity control With no 
requirement for positloning. then the tUning is best carried 
out manuaDy. The self-tuning settings will work. but they . 
w1ll not produce the best achievable results. 
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Section J. Software Reference 

Section Objectives 

Communicating 
with the RS-232C 
Control Module 

Buffered/Immediate 
Commands 

Buffer Capacity 

Individual 
Commands 

Buffered 
Commands 

This secUon provides full informaUon on programming the 
system to perform the required user funct1ons. The command 
language Is described in det.a1l and in qUick-reference fonn at 
the end of the chapter. 

The control module Is designed to work in one of two modes: 

• Human Interactlve mode 
• Computer Host mode 

The Dl command enables the Human 1nteractive mode and 
the DQI command enables the Computer Host mode. 

In the Human Interactive mode. the control module responds 
to a dumb term1nalin an 1ntelligent. user-friendly manner. 
This mode provides help faciliUes and error messages as the 
errors occur. 

In the Host Computer mode. all unsolicited output to the RS-
232C 15 suppressed so that communicaUon may be handled by 
software that resides in the host computer. 

All commands annotated with * can be prefixed by the 
character B. in which case they become buffered rather than 
immediate commands. 

Any comb1nation of indMdual commands and command 
groups can be entered 1n the buffer until the total number of 
characters currently stored (including the del1m1ters) equals 
2.000. The control module uses a first-1n/first-out. serial 
buffer. As the commands are read from the buffer. additional 
commands can be entered to replace them. Therefore. the 
posSibility exists that a command set could actually consist of 
more than 2.000 characters. Examples of command sets that 
might be used for dt1Terent applicaUons are presented later. 

The sequence buffer 15 dJ1ferent from the command buffer in 
that it can be copied to battery-backed RAM uSing the $V 
command: consequently. its contents are saved when power Is 
removed from the system (turned oro. SinCe the command 
buffer is not battery-backed. its commands are lost when 
power Is removed. 

An indMdualindexer command controls a s1ngle parameter. 
function. or acUon such as acceleratlon. velOCity. position. 
time delay. pause. loop. go. etc. There are two classes of 
tndtvtdual conunands. 1mmedlate and buffered. 

Buffered commands are received by the control module and 
stored (in the command buffer) if the RS-232C control module 
Is not free to execute them. Stored commands are executed as 
soon as the RS-232C control module gets to them. in the order 
that they were received. 
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Immediate 
Commands 

Multiple Control 
Modules 

Immediate commands are executed as soon as the control 
module receIVes them. They have priOrity over whatever 
operation Is in progress. These commands include stop 
commands that clear the command buffer and status request 
commands. which do not affect the coounand buffer. 

IndMdual commands are variable in length. They can 
consist of one or more letters with a delimiter (carrtage return 
or space character) and one or more letters and numbers With 
a del1m1ter. Each command Is entered as a character / 
del1m1ter combination. Some commands include a sign (±) to 
denote d.1rection of motion. The number of characters used 
depends on the type of command. 

Some typical commands are shown below: 

Command 
11 
S 
A11B 
V3 
D4'1B1B1B 

DtW;CjQ1jgD 
Enable communications on address'1 
Stop 
Set aoc:eleration to 10 rps2 
Set velocity to 3 rps 
Set distance to 46,000 steps in the Cti direction 

When two or more indMdual commands are entered on the 
same line. they are separated by spaces. Multiple command 
entries are shown on a s1ngle line of your terminal screen. 
The example below shows a set of ind1V1dual command 
entries With space del1miters. 

lIN A11B V2 D2511HH1 1.118 I: • 

If spaces are used as the del1miter and a large number of 
mult1ple command entries are made. you could exceed the 
ability of your tenn1nal to display characters on a single line 
(80 characters per line Is a typical value). When the carriage 
return 15 used as a delJmiter. the cursor returns to the 
beg1nning of the next line each time the carnage return Is 
pressed. 

In interactive mode (ull. the RS-232C control module echoes 
carrtage returns with a ca.rr1age return line feed. If you get 
double line spacing. you must turn off your tenninal's auto 
line feed function. In computer mode (ZXII'), only the 
characters received are echoed. 

The following example shows the effect of uSing a carnage 
return as the del1m1ter when the term1rlalls not in auto line 
feed. 

When multiple control modules are on the communications 
line, commands like the previous example are executed by all 
control modules on the line. To send commands to a single 
control module. the device address of that control module 
should be put in front of the instruction. The device address 15 
set using jumpers on the individual control module. 



Example 

Start Move 
Commands 
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Three control modules are on an RS-232C ZDDC (zero delay 
daiSy chain). They are sent the folloWing commands: 

Command 

•• 
~le 

V1e 
lD2seee 
2Dseeee 
3'1'1 
3D1eeeee 
Q 

QtssrjQtjpD 
Set indexer to normal mode 
Set Keel.ration to 10 rps2 
Set velocity to 10 rps 
Set distance to 25.000 steps (unit 1) 
Set distance to 50,000 steps (unit 2) 
Walt for 1 second (unit 3) 
s.t distance to 100,000 steps (unit 3) 
Execute moves 

Unit #1 moves 25.000 steps. unit #2 moves 50,000 steps. and 
unit #3 watts 1 second and moves 100.000 steps. All three 
units use the same acceleration and velocity parameters. 

Because multiple control modules recetve characters tn 
parallel untversal commands are always echoed by the last 
addressed axis (not by all control modules). An addressed axis 
conttnues to echD characters up to and tncludtng the next 
address (i.e .. the 2 of2r>sflIIH!I{! of the above example ts echoed 
by axis # 1 whereas r>SQJfNQJ ts echoed by axis #2J. After 
power-up. axis # 1 ts the default axis. 

During sequence download to one axis In a ZDDC chain. all of 
the other axes must have their communication switched off 
with the r command. The alternative is to make each 
command In the sequence device-specific by adding the deVice 
address. 

The RS-232C control module reads and stores individual 
commands In the order they are entered. Each cOIIUlland is 
read and executed In order. The Go (G) command 15 the 
prinCipal buffered command that initiates shaft motton. 
When the buffer reads a Go command. the motor moves In 
accordance wtth the move parameters that reside In the RS-
232C control module at the tlme the Go command 15 read. 

When the Go conunand is read. the Indexer Incorporates any 
motion parameter command that was encountered prtor to 
the Go command. For example. the A command would be 
combined wtth the Go conunand to change the acceleration 
value as follows: 

Command 
~123 
Q 

p'lerjptjon 
Sets acceleration to 123 rps2 
Initiates the move (Go) 

This conunand instructs the Indexer to change the 
acceleration value to 123 rps2 and then execute the move using 
the last mode. velocity. and distance values that were 
previously entered. 

When the RS-232C Interface is tnitially actlvated, a sertes of 
commands of the form lIN An Vn Dn G is required. These 
commands set up the tniUal operating conditions for the RS-
232C control module. After the indexer has been 1n1Ua.lized. 
single move parameter commands can be used. 
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Loop Commands 

Stop Move 
Commands 

Controlled Stop 
Command-s 

If only G is entered. the Indexer w1ll repeat the previous 
motion pattern. For example. a string of Go commands would 
instruct the Indexer to move in the same direction four times. 

G G G G 

There is no need to re-enter all the shaft motion commands to 
change one of the variables. If one or more of the motion 
parameters 15 changed by a command entry and the Go 
command 15 then entered. the prior pattern w1ll be repeated 
using the new motion parameterls) that were entered prior to 
the latest Go command. 

Command 
Alt 
co; 

V2.' 
co; 
D-27'3t 
co; 

QtscrjDtjoo 

Set .::c:eleration to 1 ~ rps2 
Execute move (Go) 
Set velocity 10 2.6 rps 
Execute move (Go) 
Set distance to 27.634 ocw steps 
Execute move (Go) 

The previous example would change the acceleration to 14 
rpS2 and move. then change velocity to 2.6 rps and move With 
14 rps2 as the acceleration value. then change position and 
move again using 14 rpS2 and 2.6 rps as the acceleration and 
velocity values. 

The Continue C command is used folloWing execution of a 
Pause command (PS or 0). The Continue command allows 
execution of the next command waiting in the command 
buffer (if any command is stored). 

The Loop command allows a cycle to be repeated continuously 
(L) or a gtven number oft1mes (Ln) up to 65.535. The End-of­
Loop command (If) indicates where the loop ends. The End-of­
Loop command can be used to indicate that the RS-232C 
control module should proceed with further commands after 
the designated number of loops has been executed. or in 
combination With the Y command to Indicate where execution 
is to stop. The 0 command may be used to temporar11y halt 
Loop execution. the c command will then cause the loop to 
resume execution. 

The Stop move cormnands are presented in order of seventy of 
response. Software reset (I) command is the most abrupt and 
severe stop command you can use. The Stop at end of current 
loop command (Y) is the least abrupt and severe stop 
command. 

In the Preset or Continuous mode. this command decelerates 
the motor to a stop at the last used acceleration rate. 

An S command will always cause a deceleration to velocity 
zero at the last used acceleration. 

The S command clears any rem.aJ.n1ng commands in the 
command buffer unless prevented from doing so via the SSH 

. command. 



Controlled Stop 
Command-LS 

Stop at End of 
Current LOOp-y 

Kill Command-It 

Software Power-On 
Reset-z 

Pause Commands 
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Normally. the motor is decelerated to a stop at the same rate 
as it was accelerated. A dlJIerent deceleratton rate may be 
programmed. in CONrINUOUS mode only by calling for a 
ueloctty of zero rev/sec with a new acceleration and executing 
a VII rather than an S command. The foUowing is an 
example: 

Command 
lie 

OtscrjDtjon 
Set indexer to continuous mode 
SIt .cceIeration to 1 rps2 Ai 

VUI 
G 

Ai •• V. 
G 

SIt velocity to 10 rps 
Execute move 
ChangellOC8lermion to 100 rps2 
Change velocity to 0 rps 
Execute A and v changes (motor stops) 

The LS (Um1t Stop) command w1ll decelerate the motor to a 
stop at the deceleration rate defined by the LA (Llmtt 
Acceleration) command. This w1ll guarantee a quick stop for 
any move. 

The Stop at end of current loop command (y) (also the stop 
sequence command) Will not halt processtng until command 
processing reaches the character N at the end of the command 
loop. At that time. the Indexer Will execute the next command 
In the buffer after N. If any. The command loop cannot be 
restarted without re-entertng the commands. 

This command stops RS-232C control module commands to 
the motor. In addition. It terminates a loop. ends a time 
delay. and aborts a command sequence download In progress 
(XI> command). The command buffer is also cleared. 

The z command is equIValent to cyclJng the AC power to the 
Indexer: that is. it disables the communications Interface and 
returns all Internal setungs to their power-on values. The 
conunand buffer 15 cleared. Like the It conunand. Z causes an 
Immediate cessation of output pulses to the motor. Z also 
disables and resets the drive ready for re-1n1t1al1zation at 
power up. 

When the ~ command is used. the indexer is busy for up to 2 
seconds and will Ignore any commands. 

There are four types of pause commands available as follows: 

ps: Pause and watt for continue command c to continue. 
A common use of the Buffered Pause PS 15 to hold 
execution of indiVidual commands In a command loop 
until the enUre loop has been loaded. 

'1': Pause In processing commands for a gIVen number of 
seconds and then continue. 

0: Pause now and watt fOT conUnue. This 15 an 
muned1ate command. 

'1'U: Pause In processing commands until the designated 
'IRlGGER Input pattern is present. 
Trtggers are used to synchron1ze RS-232C control 
module operations with external events. They can be 
used to 1mplement a handsh.aktng function with other 
devices. See command details for exact syntax. 
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Status Request 
Commands 

Drive Energise/De­
energise Function 

Home Facilities 

All status request commands result in transm1ss1on by the 
RS-232C control module. To prevent multiple indexers from 
all responding at once. the status request commands are gtven 
the classification Devtce Spec:!fic. meantng that the device 
address of the responding RS-232C control module must be 
placed in front of the command. No RS-232C control module 
w1ll execute a Device Specific command Without its device 
number. 

The use of status request canmands must be conducted in an 
orderly fashion. Commands should only be Issued when the 
host Is ready to read the response. New commands should not 
be sent untll the response is receiVed. In part1cular. after a 
buffered status command. an immediate status command 
should not be sent untll the response has been recetved by the 
host. If this procedure is not followed. the command 
responses w1ll be intertwined. rendering the information 
useless. 

There are two status commands that can be used to request 
position: DPA and Pit. The DPA command w1ll report how 
many steps the motor has moved relaUve to the absolute zero 
position. This position 15 calculated by summing the total 
number of moves commanded since the control module was at 
the absolute zero position. If position reports are needed that 
are relattve to the begtnntng of each indiVidual move. the PR 
command should be used. 

Energizing and de-energ1z1ng the drive 15 subject to the 
commands given and error status as follows: 

The drive wUl energtze if: 

• The S'l'QI or ON command Is given when the ESTOP. 
WATCHDOG. FOILOWING ERROR and EXCESS TORQUE 
DEMAND Signals are inactive. 

The drive wQl de-energize if : 

• The sn or 01'1' command is giVen. 
• The ESTOP or WATCHDOG signals become operatiVe. 
• A FOu..owING ERROR or an EXCESS TORQUE demand 

occurs. 

The de-energ1z1ng signal must be restored. then the S'l'CZI or ON 
command must be giVen to re-energize the drive. 

The Go Home (GIl) command instructs the motor to rotate in 
the d1rection and at the speed speC1fted untll the home 
position 15 reached. In practice. it continues at UttIe beyond 
this point. but you can locate the home position accurately by 
using the following series of commands: 

IIPA DCZI G 

The GIl command always makes the home position zero. You 
can use the SP command to change the accurate home 
position from zero if required. 
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If the home position Is not found in the d1rectlon gwen in the 
GB command. the llm1t SWitch positlon will be reached and 
the switch will be operated. The motor will reverse and seek 
the home position in the opposite direction. For recogniZed 
home detection. the home SWitch must always be activated 
from the same d1rection of motor rotation (shown by the 
arrow in Figure JI-U. Two l1mJt switch reversals may occur if 
the d1rect1on gtven In the GB command Is away from the home 
poSition (GR+ in the 1llustration). 

I Positi .... homing from I 
+ aide of home switch 

I PotIti .... 1'IorT*'; from 
• Iide ~ home ,witdl 

o o + + .. .. 
F&~ .. ;I$:- )01 ••• 

L!i~:OX:::::;x~w.;:-~; ....:,: 
j 

... 

I Negative homing from I 
• aide of home switch 

o 
f···'··········· .... ·· ':.:.:.:.:.;.:.:.:.:-:.:.:.:.:.:.~»:.;.:.:.:.:­

&~:::::::::::.:~:::::~':~:$:Z;::'::::::::::::::::<::;:'~::''''::::::''':::::::::::::::;(:~::::::::-~~<:l: 
'~~E;;;m;:;;, 

-_ .. At home aeep speed 

Figure J 1·1. Horne SWitch Operation 

+ 

-~SW!IcII , 
I ~ti .... homing from I 

+ side of horN switc:n 

o 
r-~'Y"~"'W'-'-:''-''W': ":'_Yu, __ ~,_~""", 
-

lIinn • At home searc:n speed 

+ 

Operating Modes The RS-232C Control Module can be operated in several 
different operating modes. These modes. ldentlfled below. are 
descr1bed in detaJlin Section H. RS-232C Control Module. 

• Normal (Preset) 
Incremental 
Absolute 

• Continuous 
• Speed Change 
• Registration 
• Asynchronuous 
• Synchronuous 
• Linear Interpolation 
• Encoder FolloWing 
• Dither 
• Motion on Initialization 
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Basic Programming 
Guide 

zrxx: 
Li'lk 

This section uses examples of s.tmple programs as an 
introduction to System 7 programming. This sectJon will give 
you an insight to the usage of the command language. The 
examples become progressively more complex. so start with 
Example 1 and work through the entire set. 

In each example. the System 7 configuration is for two axes. 
The flrst axis 15 an AC brushless servo motor with a 1.000-
l1ne/rev encoder. The second axiS is a hybrid motor that has a 
500 J1ne/rev encoder. The sample configuratton 15 shown 111 
Figure Jl-2. 4X decod1ng 18 used on both axes. The user 
resolution for motor' 1 15 set to 200 steps/rev and motor #2 is 
set to 500 steps/rev. 'I\mtng the servo loop Is discussed 111 the 
Servo 1\.attng section. We wiD assume that tUning has been 
completed for both axes. 

Figure Jl-2. System Used in Example Programs 

Example 1 

Description 

In this example. motor # I must perfonn two revolutions in a 
CW direction. then motor #2 must perfonn 3.5 revolutions in 
the CCW direction. The following commands instruct the axes 
to perform this movement: 

Command 
liN 

lAll11 
lV5 
lDtlll1ll 
11: 

2A2111 
2Vl111 
2D-175111 
21: 

[)e'c,jptjgD 
S8t move mode to normal 
Set acceleration motor" • , 0 rps2 
Set velocity motor" • 5 rps 
Set move distance motor" • cw 2 revs 
Start move • motor" mov .. 2 revs cw 
Set acceleration motor '2 • 20 rps2 
Set velocity motor 12 • , 0 rps 
Set move distance motor '2 • 3.5 revs r::t::ti 
Start move • motor '2 moves 3.5 revs r::t::ti 

Commands 2 - 5 cause motor #1 to accelerate at 10 rps2 to a I 
velocity of 5 rps trave1l1ng CW for 400 steps. Commands 6 . 9 
set motor #2 to accelerate at 20 rps2 to a velocity of 10 rps. 
travelling CCW for 1.150 steps. 
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This example is concerned With X and Y positioning using 
axis # 1 to drtve the Y positioning and axis #2 to drive the X 
positioning. The home SWitches on each axis are 1.000 steps 
CCW from the zero position. The motion requ1rements are as 
follows: 

1. Move to position zero (Y::O/X::O) and waft 1 second 
2. Move to posttion 1 (Y- 20.000/X-13.000) and waft 5 seconds 
3. Move to positiOn 2 {Y=5.400. X=15.3(0)and waft 10 seconds 
4. Return to position zero (Y=O/X--o) 

Figure J 1-3 Is a diagram of the required moves. A program to 
complete this operation 15 shown below . 

.. _._",....-­
~ .......... ---

Figure J 1-3. Example 2 Moves Diagram 

To perform this function we will couple the in-position output 
(02) of each axiS to Input 1 on the other axis. This allows us to 
confirm that both axes are tn position before the next 
conunand is executed. A series of commands to complete this 
operation is as follows: 

Command 
STI5 
SSCl 
KPI 
Ale 
Vll5 
Gil 
1D 1 11111115 
2Dlltl5111 
G 
TIlI_1 
T1 
1D2111111151t 
2D13111111111 
G 
TIlI_1 
T5 
1D-U'1II15 
2D23lt15 
G 
!1l1_l 
T1111 
10-5"15 
2D-15315" 
G 

purpose 
Enable both drives 
Set 02 of axes as in-position olp's 
Select incremental positioning 
Set acceleration to 10 rps2 
Set velocity to 10 rps 
Send both axes to home position 
Set axis 1 to go to zero position 
Set axis 2 to got to zero position 
Both axes move to zero position 
Pause until axes are in position 
Hold zero position for 1 MCOnd 
Set axis 1 to move to position 1 
Set axis 2 to move to position 1 
Both axes move to position 1 
Pause until axes are in position 
Wait 5 seconds at position 1 
Set axis 1 to move to position 2 
Set axis 2 to move to position 2 
Both axes move to position 2 
Pause until axes are in position 
Wait for 10 seconds at position 2 
Set axis 1 to return to position zero 
Set axis 2 to return to position zero 
Both axes return to poSition zero 
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Sequence 
Programming 

Programming • 
Sequence 

A sequence is a series of commands that is 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 butTer. The only sequence legal commands are 
buffered commands. 

The control module has a secUon of non-volatile RAM 
totalling 6,400 characters allocated for stonng up to 16 
aequences. The sequence buffers are of Variable length, so 
they can store lang sequences of up to 6,400 characters or 
several shorter ones, provtded that the total length of all 
sequences does not exceed the aDocated 6,400 character space. 

Dunng normal operation, a command can specify the 
execuUon of any sequence stored in memory. Sequence 
tdentlflers: number from 1 - 16. 

When a sequence Is downloaded the RS-232C control module 
automaUCally calculates a checksum for the sequence and 
stores the length of the sequence and Its checksum in 
an internal directory. 

You can use the xss cormnand to verify the existence of a 
sequence. 

lfyou use a power-on sequence, the sequence and Its sequence 
number are stored in nonvolatile RAM. A power-on sequence 
execution failure is indicated by flashing the LED. 

To download a sequence, first send a spec1al start download 
command (leD). which clears the command buffer. All 
subsequent commands are stored in the command buffer (but 
not executed) until an end sequence command 15 receIVed. At 
this POlnt. the sequence is stored in the back-up RAM. Any 
condition that prevents proper recording of the sequence is 
saved and can be accessed with the download status command 
(XSD). The downloaded sequence can be tested with the run 
sequence command (XRl. which executes any specified 
sequence. 

You can use the xu cormnand to read back the entered sequence. 

To begin the deftn1Uon of a sequence the leD command 
immediately followed by sequence identifier number (1 - 16) 
and a de1ml1ter must be entered. An X'1' command ends the 
sequence de1lniUon. You should use the Save command to 
store sequences in the control module's nonvolatlle memory. 

The commands entered after the XI) command and before the 
ft command w1ll be executed in the order in which they were 
entered when the sequence is run. 

The > prompt is replaced by the $ prompt when in sequence 
edit mode. 

Begin definition vilocity • 
of sequence" 10 rps 

I I 

XDl Al~ Vl8 D48I2JQS 
I . I 

8CCIIeration distance • 
IItto 10 rps 2 4000 steps 

go reverse next 

I r ve 

GBGX'l' 
I I 

go endof 
sequence 

Figure Jl-4. Sequence Definition & Tennlnation Example 



Running 
Sequences 
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..".. dcfInidDn qf~ .J is t.enn.fnated bsI.rT. but the 
-zuence .. NUT smred in norwoIatf1e m.emDrJI until the SCIIJe 
command is gIuen. 

RernDw.Jumper J CD~ ~ 

Whenever the above sequence 15 run. the motor will tum 1 
revolution CW and then 1 revolution CCW. 

You can run sequences 111 by command 111put from a host 
computer or by hardware mput from a swttch or PLC. It IS 
also possible to have a sequence executed on power-up. 

Sequence Execution A sequence can be run by entering the XR command 
via Command Input immediately followed by a sequence identifier number (1 - 16) 

and a del!m1ter. 

Sequence Execution A sequence selected as a binary pattern set by mput SWitches 
via Hardware Input can be run m response to a trtgger on Input 4- if SSFl15 set. 

EXAMPLE 

Selection 15 by Inputs 1-3 if OSN 15 set. 
Selection 15 by Inputs 1-3 and Input 7 if 0$01 Is set . 

Set SSF1 and set Inputs 1-3 and Input 7 as follows: 

Input 1 = 1 
Input 2 =0 
Input 3 = 0 
Input 7 = 1 

On an Input 4- transition from low to high level. sequence 
number 9 will be executed if OSl)l and SSF1 have been set. 
The Input 4- tr1gger wUI not be accepted if the axis IS busy. 
When a PLC 15 used. it IS recommended that an output (03 for 
example) IS set at the beg1nn1ng of a sequence to mdlcate to the 
PLC that the axis IS busy. A command could then be added at 
the end of the sequence to reset the output and indicate to the 
PLC that the axis IS ready to receive a new trigger. 

Sequence Execution The RS-232C control module may be programmed to execute a 
on Power-up sequence of commands once or continuously on power up. 

One of the stored sequences can be designated to be executed 
when the device 15 powered up. The sequence to be executed 
can be selected by prior RS-232C conunand (XP1-XP16). The 
single sequence specified IS executed once: control then passes 
to the normal command processor loop. AlternatiVely. 
power-on execution can be disabled with either the xpe or xz 
command. 

It 15 possible to have the control module execute a sequence on 
power up by defining the commands within a sequence us1ng 
the XD. ft. and Xl' commands. To define sequence #1. enter 
the follOwing commands: 

XD1 KN A1' VS D41eH G X! 

In th15 example. you would not apply power to the unit until 
you were ready for the sequence to begm. 



J1-12 SYSTEM 7 USER GUIDE 

Changing a 
Programmed 
Sequence 

Checking the 
Sequence's 
Contents 

Sequence Status 
Requests 

The XPl command enables a SIngle run of sequence # 1 after 
power on. The XDl command sign1fles the start of the 
definition of sequence 'I and the X'l' command stgn1fles the 
end of the sequence 'I definition. When the operator applies 
power to the control module. sequence # 1 will be executed (the 
motor w1ll tum 10 revolutions in the posittve d1.recuon). The 
S command stops the sequence execution. Use the It command 
to stop sequence execution if a an c:mcrgeru:v stop must be 
made. 

Once a sequence is defined. It cannot be redefined until It has 
been deleted. A new sequence cannot be downloaded over an 
existing one. 

To change a sequence. it must be be deleted from memory and 
then redefined as a new sequence uSIng the same number. 

First. the sequence must be deleted from memory ustng 
the D command. It Will not be deleted from back-up RAM 
unless the IV command is used after the D command. 

The changed sequence should then be entered. It will not be 
saved to nonvolatile memory until the sv command 15 issued. 

You can use the 1Xt71 command to check the contents of the 
sequence. With the lxtn conunand. the control module sends 
the contents of sequence # 1 (control module '1) to the 
terminal's screen. The 1 preceding the xu command is the 
device address that must be present since the xu command is a 
devfce·spectflC command. After issuing this command, the 
following message w1l1 be displayed on the terminal's screen: 

MN A112J vs D412J12JN G 

These commands are the contents of sequence # 1. 

If the operator does not wtsh to have the sequence executed on 
power up. It can be cancelled by issuing either the De or xz 
command. 

Sequence # 1 can also be run manually USing the XR. 
command. 

Sequence status commands include xc, XSD, XSP, XSR., 
XSS. The xc command can be used to verify that the memory 
in the back-up RAM has not been corrupted in any way since 
last poWer down. The xc command will cause the control· 
module to send a checksum in the form of three dectmaJ digitS 
(000 - 255) to the term1nal. The checksum may be recorded 
when sequences have been defined. so that 1t may be used for 
comparlson later. such as each UJDe the RS-232C control 
module is powered up. 
The RS-232C control module is equipped With a battery­
backed RAM which enables it to store. recall. and run 
sequences of operation on command or on power up. 
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0A 
0Motion 

0SYNTAX 0UNITS 

<a>An n - rps2 

€)EXECUTION TIME 
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This section defines the basic fonnat for RS-232C control 
module commands. 

0Acceleration 0VALIO 

Software Version 1.1 

0RANGE 00EFAULT 0ATTRIBUTES 

0.0306 to 999999.0 10 Buffered 
(motor dependent) isavable in Sequence 

OSEE ALSO D, G, V 

RESPONSE TO aA IS A - nnnnnn.nnn revs/sec/sec (*nnnnnn. nnn) ® 

1. Mnemonic This box contains the command's mnemonic code and the 
Code command type. The command types are described below. All 

commands annotated With an asterisk (*) can be prefixed by 
the character B, tn which case they become buffered rather 
than tmmedlate commands. 

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

Motion Motion commands affect motor motion (I.e., acceleration. 
velocity, distance, go home, stop. direction, mode. etc.). 

Status Status commands respond (report back) With information. 

Set-Up Setup commands define setup conditions for the application. 
Setup commands include the folloWing types of commands: 

• Hom1rli (Go home acceleration and velOCity, etc.) 
• Input/Output (Um1ts. scan time. tn-position time. etc.) 
• Iuntni (Servo or position tracking) 
• General (Set Switches. return to factory settlngs. etc.) 

Programming Programmtng commands affect programmJng and program 
flow. Examples are tngger. output. all sequence commands. 
quote. time delays. pause and continue. enable and front-
panel. loop and end loop. line feed. carrtage return, and 
backspace. 

3. Full Name This field contains the full command name. 

4. Valid This field contains the revision history of the command. It 

Revision includes the revision of software when the command was 

Level added or modified. If the revision level of the software you are 
using 15 equal to or greater than the revision level listed in 
this field. you are using the proper version of the software. 
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5. Syntax 

6. Units 

7. Range 

B. Default 

9. Attributes 

lO. Execution 
Time 

ll. See Also 

l2. Response 

The proper syntax for the command is shown here. The 
specific parameters associated with the command are also 
shown. If any parameter appears within brackets. such as 
<a>. it is optional. De1ln1tions of the parameters are 
described below. 

• 'IbJs indJcates that a device address must accompany the I 
conunand. Only the device specf11ed by this parameter 
recetves and executes the command. If the a does not 
appear in the syntax box.. no address is allowed. 

D This represents an Integer. You may use an Integer to 
specify a variety of values (acceleration. velOCity. etc.). 

• This indicates that a sign character. either positiVe or 
negatiVe (+ or -) is required. 

This field describes what unit of measurement the parameter 
in the command syntax represents. 

This is the range of valtd values that you can specify for n (or 
any other parameter spec11led). 

The default setting for the command 15 shown in th15 box. A 
command will penonn its function With the default setting if 
you do not provide a value. 

This box indicates if the command is immediate or bqtfered. 
The system executes trrunedlate commands as it receives them. 
Buffered commands are executed in the order that they are 
received with other buffered conunands. You can store buffered 
commands in a sequence and save them in permanent memory. 

The lower portion of the box explains how to save the command. 

• Automatically Saved 
• Independent~Saved 
• Savable in Sequence 
• Never Saved 

Commands that are automatfcallil sewed are stored in the 
system's memory when you enter them. You do not have to 
save them with a software cormnand (SV). Scwable in 
sequence commands can be saved only Within a sequence of 
commands. Once a sequence is defined and saved. you can 
recall it to penonn its function. You must enter the SV 
command to maintain parameters that are independentl" 
saved. A command that 15 neuer""" is never placed in the 
system's permanent memory. 

The execution tlme is the span of time that passes from the 
moment you issue a conunand to the moment the system 
begins to execute it. 

Commands that are related or sJrn1lar to the command 
described are listed here. 

A sample status command is given (next to RESPONSE TO) 
and the system response is shown in the adjotntng box. 
Computer mode responses are in parentheses. InteraCUVe 
mode responses are not in parentheses. The response 
parameters are represented as follows: 
D Represents a numeric character 
b Represents a binary number (0 or 1) 
z Represents any non-numeric character 
nus ~ will onl.JI be proWled V the S»Stem proufdes a 
'esponse to the command. Uno re.spon.w is prouided.. this ~ 
will not be Included with the command c:lescription. 



Command List 

A 
Motion 

SYNTAX UNITS 

<a>An n - rps2 

EXECUTION TIME 

RESPONSE TO aA IS A -

Description 

Example 
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Acceleration Rate VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0.0306 to 10 Buffered 
999999.000 ~avable in Sequence 

I SEE ALSO 0, G, V 

nnnnnn.nnn revs/sec/sec (* nnnnnn . nnn ) 

This conunand sets the acceleratlon rate. The acceleratlon 
remains set untllU is changed or the drive is reset. The 
default is part of the factory settings and is not user­
changeable. 

If n = 0 there is no acceleration period (start/stop move). 

Command 

1A11!I 

AS 

p'scrjptjoo 
Sets acceleration of device 1 to 10 rps2 
sets acceleration of all devices to 5 rps2 

8 Buffer Status Request VALID 
Status 

SYNTAX UNITS 

aB None 

EXECUTION TIME 

RESPONSE TO as IS Buffer 

Description: 

Example 

Software Version : • 4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

J SEE ALSO BS 

is more (or less) than 90% full (*x) 

nus command requests the status of the command buffer. 
The response. *a or *B, 1ndicates tfmore or less than 10% of 
the command buffer is free. 

*a = more than 10% of the buffer is free 
*B = less than 10% of the buffer is free 

This command is normally sent after a long series of 
conunands to ensure that room exiSts for more commands. 
The communicatlons buffer is 2.000 bytes long. 

Command 
11 

Response 
*1 
(Less than 10% of command buffer is free) 
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as 
Status 

SYNTAX UNITS 

aaS None 

EXECUTION TIME 

RESPONSE TO aaS IS 

De.crlptlon 

Example 

C 
Programming 

SYNTAX UNITS 

<a>C None 

EXECUTION TIME 

Description 

Example 

Buffer Size Request VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO BS 

nnnn bytes free (nnnn) 

This command requests a count of the rema1nJng bytes 
available in the command buffer. The response. 4 decimal 
d.Ig1ts (range of 0 - 2000) followed by a [CR!. indicates the 
number of bytes rema1nJng in the command buffer. When 
entertng long strtngs of conunands. check the buffer status to 
ensure that there IS enough room in the buffer. otherwise 
commands will be lost. Each character (InCluding del1m1tersl 
uses one byte. 

Command 
lBS 

Continue 

RANGE 

None 

I SEE 

Bllpgas. 
*122 
(122 bytes remaining in the buffer) 

VALID 
Software Version 

DEFAULT ATTRIBUTES 

None Immediate 
Never Saved 

ALSO PS, u 

1.4 

The continue command ends a pause state. It enables the RS-
232C control module to continue executing buffered 
commands after a pause has been 1n1t1ated with the PS 
command or the t1 command. This command 15 useful when 
you want to transmit a string of commands before you 
actually execute them. 

Command 
lie 

AlII 
V11II 
PS 
C 
':1111 
VIII 
e 

PtscrjQ1jgD 
Set indexer to continuous mode 
Set .cceieration to 10 rps2 
Set velocity to 10 rps 
Pause execution until e command is received 
Execute move (Go) 
Wait 10 seconds 
Set velocity to 0 rps 
Cancel Pause and execute move (c will not be 
recognized until liS is cleared with c) 
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CCS Configure Command Source VALID 
Set-Up Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aCCSn n - Oecode 0 - 3 0 Buffered 
Setting Independently Saved 

EXECUTION TIME 1 SEE ALSO OR, SIM 

. 
RESPONSE TO aCCS IS * n 

Description nus command con!Jgures the control module for various 
command mput types according to the value of n. as follows: 

n-o Quadrature encoder (x 4) 4,000 steps/rev with 1,OOO-line encoder 
n-1 Quadrature encoder (x 2) 2,000 steps/rev with 1,OOO-line encoder 
n-2 Quadrature encoder (x 1) 1,000 steps/rev with 1,OOO-line encoder 
n-3 Step and Direction input Module accepts only step and direction inputs 

·CDG Configure Derivative Gain VALID 
Set-Up Software Version l.~ 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

<a>COGn n .. gain 0 to 32,767 57 Immediate 
Independently Saved 

EXECUTION TIME I SEE ALSO OR 

RESPONSE TO aCDG IS *0 as in PlO - nn (*nn) 

Description This conunand configures the derivative gain when using PID 
tUning. This tenn represents the derivattve of position error, 
in other words the rate at which position error 15 changtng. It 
produces a damping action in a s1m1lar way to velocity 
feedback and sets the velocity feedback and feedforward gains 
to equal values. 
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*CEW Configure In-Position Window VALID 
Set-Up Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

<a>CKWn n - steps 0 to 32,767 50 Immediate 
~ndependently Saved 

EXECUTION TIME I SEE ALSO DR 

RESPONSE TO aCJ:1f IS *In posn window (deaciband) - nn steps (*nn) 

D •• crlptlon 

30 

+ 1~ 

'Ibis command. together With the CI'f command. can be used 
to configure an in positlon Window. which in its tum can be 
used to indicate that the preceding index has termJnated. 
Output 02 can be configured With the sse command to reflect 
the state of the in posltlon Window. thus allowing the user to 
trigger external hardware from the in position conditlon. The 
in posltlon condition is met when: 

l. The indexer algorithm has finished (no input positlon 
command). 

2. The en condition is met (i.e .. the following error Is less 
than that specified by en). 

3. The above condition has been true for the length of tlme 
specified by the CIT command. 

APPROACHING 
POSITION 
,/ 

~ O~--------~----~~-+r---~--~--~~----
POSITION 

15 e:R:lR 

WNOON 
1 
~T 

Figure Jl-S. Final Positloning 

IN POSITION 
OOTPUT 
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·CFG Configure Feedforward Gain VALID 
Set-Up Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 
<a>CFGn n - gain 0 to 32,767 57 Immediate 

Independently Saved 

EXECUTION TIME I SEE ALSO DR 

RESPONSE TO aCl'G IS *Velocity feed forward - nn (*nn) 

D.scrlptlon Use this command to set the velocity feedforward gaJn. The 
opposing action of proportJonal and velocity feedback results 
In a position error whleh depends on speed. 1b1s Is called 
following error. Velocity feedforward can be used to offset the 
following eITor and Improve tracking accuracy. Th15 Is 
Important In contourtng applications. For true PID. this can 
be set to the same value as the velocity feedback. or the COG 
command may be used Instead. 

·CIG Configure Integral Gain VALID 
Set-Up Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 
<a>CIGn n - gain 0 to 32,767 0 Immediate 

Independently Saved 

EXECUTION TIME I SEE ALSO OR 

RESPONSE TO aCIG IS *Integral action gain - nn (*nn) 

Description Use this command to set the Integral gaJn. If proportional 
feedback is Insufllcient to overcome static pOSition elTon due 
to frtctlon. Integral action accumulates a steady-state 
position error until sufllclent torque Is applied to move the 
load to reduce the error. It Improves overall posltlonlng 
accuracy. but Jow frequency osciDatlon may occur around the 
commanded position. 



J1-20 SYSTEM 7 USER GUIDE 

·CIT Configure In·Position Time VALID 
Set-Up Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 
<a>CI'l'n n - m.s 0 to 32,767 20 Immediate 

~ndependently Saved 

EXECUTION TIME I SEE ALSO SS, CEW 

RESPONSE TO aC'l' IS *In position wait time - nn milliseconds (*nn) 

D •• crlptlon 

Example 

1b1s command Is used to specify the Ume period that the servo 
Is to be With1n the deadband region before the in posU:iDn 
sfgnalls generated. The range of D Is 0 to 32.767 and it 
represents the number of m1llJseconds to be used as the testJng 
Ume frame. The shortest Ume for which the motor must be 
stopped and within the deadband before it Is considered tn­
posUton 15 2 milliseconds. If at any po1nt durtng that 2 
milliseconds the motor IS out of deadband. the in-pOSition 
output Wf.ll rema1n 1nactive. 

Command 
iSSCi 
iCI'l'311J 
CIW211J 

pescription 
Enable output 2 as an in-position output 
Set in-position tim. 10 30 ms 
Set in-position window to 20 steps 

ThiS sequence will make the tn-posUion line (output #2) turn 
on when the motor has completed a move. ThiS happens when 
the shaft Is Within the 20 step deadband and has remained 
Within the deadband for 30 milliseconds. 

CIW Configure Integral Action Window VALID 
Set-Up Software Version 1.5 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 
<a>CIWn n - steps 0 to 32,767 40 Immediate 

Independently Saved 

EXECUTION TIME I SEE ALSO osa 

RESPONSE TO aCnr IS *Switched int act window - nn input steps (*nn) 

D •• crlptlon This conunand sets the width of the position window with1n I 
which integral actJon is active when the indexer demanded 
motion Is complete. 
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Command 
lCIWS 

POSITICl'I 0 

_ 15 

30 

[)escrjptjoo 
Figure J1-6 illustrates the integral action window set 
to 5 user steps. It initiates final positioning under 
integral gain . 

1 

..... _~I.iI. 
10 _ frIcIiDn 10 

.,..,.. IN! paa/l1OII 

--1--
I ---r-------
I ~ 
I irlegraJ action 

lbu- up '" ,.quw.d IOlquelO __ _ 

frIcIl)n and CII~'-'. 
tIIa_ 

Figure J 1-6. Integral Action 

*CJL Enter Combined Motor and VALID 

Set-Up Load Inertia Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 
aCJLn n - kg-em2 None 1.6 Irranediate 

Independently Saved 

EXECUTION TIME 1 SEE ALSO HELPll, CTQ 

RESPONSE TO aCJL IS Motor + load inertia - n.nen kg ems cms' (*n.nen) 

Description This command has no effect on the behavior of the RS-232C 
control module. It allows entry of the combined motor and 
load inertia in calculations when using HELP 11 as an aid to 
setting up the servo system parameters. 
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*CMR Configure Motor Resolution VALID 
Set-Up Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

<a>CICRn n - encoder 1 to 32,767 4000 Immediate 
counts/rev Independently Saved 

EXECUTION TIME I SEE ALSO CUR 

RESPONSE TO aCMR IS *Feedback (motor) resolution - nnnn steps/rev (*nnnn) 

De.crlptlon 

Example 

Th1s command programs the RS-232C control module to 
match the motor resolution for the servo motor or the open 
loop stepper motor. The number n 15 determined by the 
encoder fitted to the motor or the number of steps per 
revolution of an open loop stepper. It will nonnally be 4.000. 
ThIS parameter does not need to be changed unless the motor 
15 changed to one hav1ng a different encoder resolution or 
number of steps per revolution. 

Command 
lCMR2G"~12I 

R,SDOOS' 

would set the resolution of device 1 for a 500 line 
encoder. Note that the control module uses a x4 
decoding circuit giving an effective resolution of four 
times the number of encoder lines. 

*COFF Configure Amplifier Offset VALID 
Set-Up 

SYNTAX UNITS 

<a>COFFn n - offset 

EXECUTION TIME 

RESPONSE TO aCOFF IS 

Description 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

-1023 to +1023 0 Immediate 
Independently Saved 

I SEE ALSO DR 

*Amp1ifier offset - n (*n) 

ThIS command can be used to cancel the dect of an offset in 
the torque ampl11ler. An excessive offset error can sometimes 
be the cause of movement at power up but 1t 15 unlikely to 
dect the closed loop operation unless 1t 15 very large. The 
value should be chosen such that at standstlll. poSitlon 
demand equals actual posltlon. It can be set by opening the 
loop (make CPG. CVG. CIG all zero) and adjusting co!'!' for 
zero drift. or reading back the pos1tlon using the DPE 
command and setting COlT for the smallest error. 
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·CPE Configure Position Error VALID 
Programming Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

<a>CPZn n - steps 0 to 32,767 4000 Immediate 
lndependently Saved 

EXECUTION TIME J SEE ALSO OR 

RESPONSE TO aCPZ IS *Dynamic error limit - nnnn (*nnnn) 

Description 

Example 

This command defines maximum allowed following error. If 
the absolute position error is greater than this number, the 
RS-232C control module wtll disable the drtve. If a valid 
number in steps is entered, it will become the new maximum 
following error, otherwise the current setting is reported. 
Exceeding the maximum following error is a fault condition 
that will cause the amplifier to be shutdown. If the maximum 
following error is defined as 32,768 the shutdown function is 
disa bled and no amount of following error wtll generate an 
error condition or shutdown the motor. 

In the event that the gain used during setting up is too great. a 
small posltton error setting Will prevent oscillation and 
potential mechanical damage to the connected system. 

Command 
lCPE1IU'" 

Response 
Set the following error limit of device #, to 1,000 
steps. 

·CPG Configure Proportional Gain VALID 
Set-up Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

<a>CPGn n - gain a to 32,767 92 Immediate 
Independently Saved 

EXECUTION TIME I SEE ALSO OR 

RESPONSE TO aCPG IS *Proportional gain - nn (*nn) 

Description This command is used to set the proportional gam. The 
proportional gam determines the amount of torque produced 
in response to a given position error. It sets the stiffness of 
the system and also affects the folloWing error. A high 
proportional gam gIVes a stiff, responsIVe system but results 
In overshoot and oscUlation which require damping. If no 
ualue is supplied with the command. the previous setttng is 
reported. 
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*CTG Configure Filter Time Constant VALID 
Set-Up 

SYNTAX UNITS 

aCTGn n - ~ 

EXECUTION TIME 

RESPONSE TO aCTG IS 

Description 

*CTQ 
Set-Up 

SYNTAX UNITS 

aCTQn n - Nm 

'EXECUTION TIME 

RESPONSE TO aCTQ IS 

Description 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0 to 32,767 2.94 Immediate 
Independently Saved 

I SEE ALSO DR 

*Filter time constant - n.nn milliseconds (*n. nn) 

This command sets the time constant of the ruter used to 
reduce the efl'ect of transients at the input of the drtve 
ampl1!ler and to smooth the response of the incremental 
velocity feedback loop. 

Enter Motor Torque VALID 
Software Version 

RANGE DEFAULT ATTRIBUTES 

None 3.6 Immediate 

1.4 

Independently Saved 

I SEE ALSO DR, HELPll, CJL 

*Available motor torque - n. nen Newton meters (*n.nen) 

Thts command has no effect on the behaVior of the RS-232C 
control module. It allows entry of the available motor torque 
in calculations when using DLPll as an aid to setting up the 
servo system parameters. 

*CUR Configure User Resolution VALID 
Set-Up Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aCORn n - user steps 1 to 32,767 4000 Immediate 
~ndependently Saved 

EXECUTION TIME I SEE ALSO CMR, DR, HELPll 

RESPONSE TO aCOR IS *User resolution - nnnn steps/rev (*nnnn) 

De.cription 

Example 

Use thiS command to configure the user resolution. Thts 
command 15 used to define the number of steps per revolution 
required by the user . 

Command 
lCOJl2Q1Q1Q1 
DCQIQIQI 
G 

R.SDOnse 
o.fin.s th. us.r r.solution as 2.000 st.ps/rev, 
D.fines distance as 4.000 us.r st.ps (2 r.volutions) 
Executes the move (Go) 
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*CVG Configure Velocity Gain VALID 
Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

<a>CVGn n - gain 0 to 32,767 57 Immediate 

Indepen.dently Saved 

EXECUTION TIME I SEE ALSO DR 

RESPONSE TO aCVG IS *Velocity feedback - nn (*nn) 

D •• crlptlon 

0 
Motion 

SYNTAX UNITS 

<a>D<s>n n - steps 

EXECUTION TIME 

Use this command to set the gain of the the velOCIty feedback 
loop. The velOCity feedback IS a signal whiCh increases With 
shaft speed. It acts in opposition to proportional feedback to 
stab1l1ze the motion. ThIS setting 15 generally used to damp 
vibrations in the servo response, alloWing a higher 
proportional gain to be used. See Setttng Up Servo 
Parameters in Section H for further detaUs. 

Distance VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

±2,097,152 steps 4000 Buffered 
Savable in Sequence 

I SEE ALSO A, MN, MFA, MFI, MQ, V, G 

RESPONSE TO aD IS *D - nnnn steps (*nnnn) 

Description 

Example 

This command 15 used in NN and NQ to move the motor a 
number of steps (n ) in the direction specified by <s >. The 
direction is assumed to be positive if no sign is given. 

Command 
liN 
AlII 
V1II 
D-l'lIlIlIlI 
c: 

R,SDOns. 
Set indexer to normal mode 
Set acx:eleration to 10 rps2 
Set velocity to 10 rps 
Set distance to 100,000 ccw steps 
Execute the move (a 4,000 steps/rev motor will turn 
25 revolutions in the negative direction). 
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DFX Display Flags Indexer VALID 
Status 

SYNTAX UNITS 

aDFX None 

EXECUTION TIME 

RESPONSE TO .on IS 

D.scrlptlon 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO None 

(see below) (*bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb) 

nus command reports aD mdexer status flags as 32 bits 
where the response Js as follows: 

/;ll)rX 

MIA MIA MIA MIA 
MIA MIA W/A W/A 
POSEQ EXSEQ TRlPPAOSE TROPAUSE 
TRIGPAUSE UPAUSE PAUSE MAlT 
IICM£SLOIo/ H~trAST HCMtIN!)tx HOHtLIMIT 
HITLlMIT- HITLIKIT+ JOGGING SKIPPING 
OIR NEG NO KC 
ABSOLUTE QPERrORM PRPERFOAH CPtRrORM 
°bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb_bbbb 

The order of the bits In the last line of the response 
(*bbbb bbbb bbbb bbbb bbbb bbbb bbbb bbbb) Is. 
from leftto r1ght. *31:- 30, 29, 28-: ... 3,- 2, 1;- 0·. 
Response Bits: 31-24 are all reserved for future use 

23 ,. Run seQuence on pewer UP 

22 ,. Executina a seQuence 
21 ,. Paused. waiting on in-position 
20 ,. Paused. waiting on distance trigger bits 
19 ,. Paused, waiting on trigger bits 

18 ,. Paused by U command flag, waiting on a C (continue) 

17 1. Paused by PS command, waiting on C (continue) 
16 ,. Performing a wait 

15 ,. Homing 2nd 1eg.Iow~d move back to home limit 
14 1. Homing 1st leg of home move, high speed to home limit 
13 1. Go home move to encoder position 
12 ,. Home limit switch has been hit 

" 
,. +Iimit switch has been hit 

'0 1. +Iimit switch has been hit 
9 ,. JOQging is enabled, we are joaging 

8 ,. Skip next buffered command 

7 ,. Set if continuous move direction is negative 

6 ,. Set if current move direction is negative 

5 ,. Set if we want to change velocity 

4 1. Set if we are in continuous mode,clear if we are in preset mode. 

3 ,. Set if we are in absolute mode, clear if in incremental mode. 

2 ,. Performing a variable speed move , 1. Performing a preset move 

0 1. Performing a continuous move 
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Die Display Indexer Counter VALID 
Status 

SYNTAX UNITS 

aDIC Steps 

EXECUTION TIME 

RESPONSE TO aDIC IS 

D.lcrlptlon 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None 4000 Immediate 
Never Saved 

I SEE ALSO I) 

Indexer target position - nnn (*nnn) 

This command requests a S1ngle display of the contents of the 
indexer counter as a stngJe value 1n steps at the user 
resolution. This is the programmed D value. 

DPA Display Position Actual VALID 
Status 

SYNTAX UNITS 

aDPAn None 

EXECUTION TIME 

RESPONSE TO aDPA IS 

Description 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None I rrane di ate 
Never Saved 

J SEE ALSO PZ, SP 

±nnnn (continuously scrolled) 

This command cont1nuously displays the actual position. 
The response is the position 1n user steps resultlng from the 
move commands sent to the drive from the RS-232C control 
module since the drtve was enabled or a PZ or SP command 
was issued. 

DPE Display Position Error VALID 
Status 

SYNTAX UNITS 

aDPE None 

EXECUTION TIME 

RESPONSE TO aDPE IS 

DtlCrlption 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Irranediate 
Never Saved 

I SEE ALSO PZ 

nnnn (continuously scrolled) 

This command continuously displays the position error. The 
response is the d11Terence between the setpo1nt and the actual 
position 1n user steps. It is used by the position control 
algortthm to control motor current. The d11Terence betwccn 
conunand setpoint and actual position is also used to 
detennine if the motor is within the deadband specified by the 
aw command. The response is a Single instantaneous value 
reported at 150 ms intervals until the return key Is pressed. 
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DPS Display Position Setpolnt VALID 
Status Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aDPS None None None Immediate 
Never Saved 

EXECUTION TIME I SEE ALSO None 

RESPONSE TO al)PS IS ±nnnn (continuously scrolled) . 
D.scrlptlon This command continuously displays the position setpoint. 

The response is repeatedly updated until the return key is 
pressed. It is the absolute number of pulses sent to the drive 
from the control module since the drive was enabled (or reset). 

DR Display Report VALID 
Status Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aDR None None None Immediate 
Never Saved 

EXECUTION TIME I SEE ALSO PS, u 

RESPONSE TO aOR IS (see below) 

Description This command displays a user-friendly screen of the main 
parameters and the values ofthe1r settings (see below). 

f">:DR 
Drive is a brushless servo. Indexer mode is: PIN 
~ad Pos1tion (user steps).-e 
ProQr.mmed D1st.nc •••••••• D-4~ 
ProQr.mmed Accel.r.tlon ••• A·le.e8976 
Veloc1ty r •• dback ••.••••• VG·S7 
V.loc1ty F .. d Forv.rd •.•• FG·S7 
Dynamic Error L1m1t •••••• PE-4Bee 
Amp11fi.r off •• t •••••••• orF-e 
Us.r r.solution •••••••••• 0R-4Bee 
Go Home F1n.l v.l·y ••••• GHF-e.e99975S. 
JOQ V.loclty ••••••••••••• JV·1 
Limit Accelerat1on ••••••• LA-98e.e244 
Int •• ct10n wlndow ••••••• IN-4e 
Drive st.tus i.: 
'lio Errors ----­Softwar. Sw1tc:"es .re: 

Position Error ••••••••••••• -·l 
ProQra~d V.locity ••••••• V-l 
Proportional Glin •••••••• PG-92 
F1lt.r T1 .. Con.tant ••••• TG-2.94 
Int.Qral Action Glin ••••• IG-e 
In position walt ti ...... IT-2e 
In pos window (dudband) .EN-5e 
Motor (fbl r •• olut1on •••• MR-41ee 
Go Home AcCll.r.tion ••••• ~-le.8I976 
JOQ Acc.l.r.tion ••••••••• ~-99 
Limit Di •• bl ••••••••••••• LD-e 

-l\S232.ECHO 16 (PS) 02 (I1i.POS) 01 (W!)OG) CTIU..STOP 14 (SEC.STltB) LIM.SV STOP.SV ---Other-.witChes are: 
lilA SWU7CH.IACT SIIiGLE.OS I7(SEO.SEL) JOG.ENABLE Ii/A N/A N/A -__ lHJ0e 
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DS Display Signal VALID 
Status Software Version 1.5 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aDSn n - signal 1 - 14 None Immediate 
number Never Saved 

EXECUTION TIME J SEE ALSO PIC 

RESPONSE TO aDSn IS *n (signal value) displayed continuously 

RESPONSE TO aDS IS (list of signal displays - see below) 

De.crlptlon 

Example 

This command requests the continuous display of variable 
parameters. The PIC screen (see the PIC command 
description) represents the control algorithm. Any parameter 
(such as DS3) in the PIC diagram can be displayed. If D 15 
omitted. a ltst of the Signal displays 15 produced. 

The ind1v1dual parameters are as follows: 

DSl Motor velocity DSI Position error 
DS2 Input velocity DSg Error action + integral action 
DS3 Motor position DS1. Velocity action difference 
DSC Velocity feedback action DSll Integral of position error 
DSS Scaled input position D512 Integral action 
DS' Filtered torque demand DSl3 Error times gain (-torque) 
DS7 Input velocity action DS1' Unfiltered output demand 

The individual units are as follows: 

DSl mtr steps1500JoLsec DSB mtr steps 
DS2 mtr stepsl500JoLsec DSg 32767 gives max olp 
DS3 mtr steps DS1. 32767 gives max Olp 
DS' 32767 gives max o/p DSll mtr steps 
DSS mtr steps DS12 32767 gives max olp 
DS' 1024 gives max oIp DS13 32767 gives max o/p 
DS7 32767 gives max O/p DSU 32767 gives max O/p 

Command 
lDS8 

RISPOnse 
Shows the position error for RS-232C control module 
1. The significance of the numbers displayed will vary 
with the signal point chosen. Input and motor 
velocities are expressed in encoder edges per 550 JoLS 
period. with a maximum value of %255. All other . 
parameters have values between +32767 and -32768. 
except the torque demand which covers the range 
+ 1 023 to -1024 for full torque. A continuous display of 
the maximum value indicates saturation. 

I 

I 
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*DTA Set Dither Amplitude VALID 
Set-up Software Version 2.3 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aO'rAn n - amplitude o - 1023 300 Immediate 

EXECUTION TIME 

RESPONSE TO aDVA IS 

Description 

~ndependently Saved 

I SEE ALSO OSG 

nnnn (continuously scrolled) 

When the dither funcUon Is enabled (o.G command), this 
command sets the amplitude of the super1mposed dither 
signal. 

*DTF Set Dither Frequency VALID 
Set-up 

SYNTAX UNITS 

aOTl'n n .. Hz 

EXECUTION TIME 

~ESPONSE TO aOTI' IS 

Description 

Software Version 2.3 

RANGE DEFAULT ATTRIBUTES 

38 - 500 50 Immediate 
Independently Saved 

I SEE ALSO OSG 

*nnn 

When the dither function is enabled (OSGl conunand). this 
conunand sets the frequency of the supenmposed dither 
signal. There is a rounding up or down of the entered value. 
The exact value can be diSplayed by gMng the O'rl' conunand 
with no parameter. 

DVA Display Velocity Actual VALID 
Status 

SYNTAX UNITS 

aOVA None 

EXECUTION TIME 

RESPONSE TO aOVA IS 

Description 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO OS 

nnnn (continuously scrolled) 

'Ih1s command causes the continuous display of the actual 
velocity. The number is reported In motor steps per ~ and 
Is repeatedly updated until the return key is pressed. ThiS 
value 15 the shaft velocity being read from the encoder 
measured over a 500 ~ pertod. The DVA cOIlmland has the 
same effect as the OSl conunand. 

I 
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DVS Display Velocity Setpolnt VALID 
Status 

SYNTAX UNITS 

anVS None 

EXECUTION TIME 

RESPONSE TO .oVS IS nnnn 

De.crlptlon 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO DS 

(continuously scrolled) 

nu. command requesta • continuous display of the velocity 
eetpolnt. 1be dlspla~ value Is the velocity being !lent to the 
velocity part of the .eM) loop by the eeM) algortthm. It Sa repeatedly 
updated unt1l the return key Sa preued. The DVS command has the 
same effect .. the DS2 c:ommand. 

E Enable Communications VALID 
Set-Up 

SYNTAX UNITS 

<a>E None 

EXECUTION TIME 

Description 

Example 

Software Version 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO F 

This command allows the RS-232C control module to accept 
commands over the senal communications interface. You can re­
enable the the communications interface With this command if you 
had previously disabled the RS-232C Interface With the r command. 
If several units are using the same communications Interface, use of 
the & and r commands can help to streaml1ne programming. 

Command RlSpgns. 
r Disabl. communications to all units 
1 & Enabl. communication to unit 1 
• & Enabl. communication to unit 4 
A 1. Set accel.ration to 10 rps2 
v 5 S.t v.locity to 5 rps D 5... Set distance to 5,000 st.ps 
c: Execut. move 

Disables aU axes on the communication Interface, then enables the 
control module for axes 1 and 4. Sets acceleration to 10 rps2, velocity 
to 5 rps and distance to 5,000 steps. On execution. only axes #f 1 and 
'4wdJm~. 

EX Set Communication Style VALID 
Set-Up Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aEXn n - terminal or 1 or 0 1 Immediate 
computer mode ~ndependently Saved 

EXECUTION TIME 

RESPONSE TO aEX IS -b 

Description 

I SEE ALSO None 

This command sets the style of communication between the RS-
232C control module and the terminal/computer. 
n-l: sets tennJnal mode (I.e., User-friendly messages sent) 
n-O: sets computer mode (I.e., No user-friendly messages) 
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F Disable Communications VALID 
Set-Up 

SYNTAX UNITS 

<a>1' None 

EXECUTION TIME 

Deacrlptlon 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO E 

The I' command disables communication With devices 
connected to the RS-232C control module. It is useful when 
you are programmJ.ng multiple devices on a single Interface. 
Devices that are not Intended to respond to universal 
commands should be disabled using dev1ce-specfflc I' 
commands. This enables you to program other devices 
Without spec1fy1ng a deviCe Identifier on every command. 

Command 
11' 
31' 
G 

e.sooos, 
Disable communications to unit " 
Disable communications to unit '3 
Execute move using last defined parameters 

The communications Interface on units with device addresses 
1 and 3 are disabled. All RS-232C control modules (except 1 
and 3) will execute a move. 

FDA Acceleration, Linear VALID 
Set-Up 

SYNTAX UNITS 

I'DAn n - rps2 

EXECUTION TIME 

Description 

Example 

Interpolation Moves Software Versio~ 2.3 

RANGE DEFAULT ATTRIBUTES 

0.0306 - 999999 10 Buffered 
!savable in Sequence 

I SEE ALSO FDV, GL, MSY 

This command defines the common feed acceleration along 
the line of motion for a linear Interpolation move. It may not 
be device specific. 

Command 
IISY 

FDAlll18 
FDVll8 
Gl.'III1 ••. 3.1I"" 

81IpgO" 
Set synchronous mode 
Set feed acceleration to 1 00 rps2 
Set feed velocity to 10 rps 
Start linear interpolation move 



FDV 
Set-Up 

SYNTAX UNITS 

I'DVn rps 

EXECUTION TIME 

D •• crlptlon 

Exampl. 

G 
Motion 

SYNTAX UNITS 

<a>G None 

EXECUTION TIME 

Description 

Example 
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Velocity, Linear VALID 
Interpolation Moves Software Version 2.3 

RANGE DEFAULT ATTRIBUTES 

0.0001 - 999999 100 Buffered 
Isavable in Sequence 

I SEE ALSO FDV, GL, MSY 

This command de1lnes the common feed velocity along the 
lJne or motion for a 1Snear IntelJ)Olatlon move. It may not be 
device spec1flc. 

Command 
lilY 

FDA1 •• 
FDV1. 
Cillo' ••• ". 3 ••• " 

Go 

RANGE 

None 

I SEE 

Respopse 
Set synchronous mod. 
Set feed acceleration to 100 rps2 
Set feed v.locity to 1 0 rps 
Start lin.ar interpolation move 

VALID 
Software Version 

DEFAULT ATTRIBUTES 

None Buffered 

1.4 

Isavable in Sequence 

ALSO 5, MN, Me, MO, A, V, 0 

The Go command allows you to make a move using the 
previously entered parameters. It is not necessary to re-enter 
A. V. andD. 

Command 
Inl 
Al. 
Vl. 
Dl •••• 
CiI 

8I5POOS! 
Set indexer to normal mode 
Set ..:eel. ration to 10 rps2 
Set v.locity to 10 rps 
Set distance to 100,000 st.ps 
Execut. move 

A 4.000 steps/rev motor will tum 25 revolutions after the G 15 
entered. 
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GA Go Home Acceleration VALID 
Motion Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

<a>GAn n - rps2 0.001 to 999,999 10 Buffered 
~avable in Sequence 

EXECUTION TIME I SEE ALSO GH, SS, GHF, GHP 

RESPONSE TO aGA IS GA - nn.nnn revs/sec/sec (*nn. nn) 

D •• crlptlon 

GH 
Motion 

SYNTAX UNITS 

<a>GH<s>n n - rps 

EXECUTION TIME 

Description 

Example 

nus command sets the acceleration rate that the GH 
command w1ll use. The value can be saved In non-volatile 
RAM. The default 15 changed by the user if the GA command is 
issued and then a save Is performed (sv command). 

Go Home VALID 
Software Versior. 1.4 

RANGE DEFAULT ATTRIBUTES 

0.0001 to 100 None Buffered 
!Savable in Sequence 

1 SEE ALSO GA, GHF, RG 

ThiS command causes the RS-232C control module to rotate 
the motor In the direction and at the speed specified unU1its 
home l1m1t lnput 15 acUvated. 

The GH+2 command causes the controller to seek the home 
position at 2 rps. The sign is optional (a + or positive Is 
assumed if omitted). The controller reverses direction if a 
l1m1t 15 activated and It will cease the attempt to go home if 
the second l1m1t 15 also activated. 

111e GB command resets the absolute posttton counter to zero. 
lfyou want to set the COlDlter to another value. use the Sp 
command after the GB Is complete. 

GH-2 (Motor will turn negative at 2 rps and look for Home 
l.tm1t lnput to go active. It w1ll then stop. reverse. and finally 
stop completely when the home SW1tch is reached for the 
second tJrne. 
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GHF Go Home Final VALID 
Motion Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

<a>GBl'n n - rpl!S 0.01 to 100.0 0.1 Buffered 
~avable in Sequence 

EXECUTION TIME I SEE ALSO GA, GH, ltG, ss 

RESPONSE TO aGB!' IS GHF - n.nnnn revl!S/sec (*n.nnn) 

D.scrlptlon 

GL 
Motion 

SYNTAX UNITS 

GHl'n,m n & m - user 
steps 

EXECUTION TIME 

Description 

Example 

GSY Go, 
Motion 

SYNTAX UNITS 

GBl'n,m None 

EXECUTION TIME 

Description 

Example 

This couunand sets the velocity for the final move In the go 
home sequence. The value can be saved In battety-backed up 
RAM. 

Go, Linear Mode VALID 
Software Version 2.3 

RANGE DEFAULT ATTRIBUTES 

-2681135455 to 0 Buffered 
+268435455 Savable in Sequence 

I SEE ALSO FDA, FDV, MSY 

Go - make a linear Interpolation move using the incremental 
distances entered for axis 1 and axis 2. where n is the axis 1 
diStance and m is the axis 2 distance. The feed acceleration 
and feed veloc1ty. FDA and FDV. should be set prior to this 
command. 

Command 

1;1.8"'18111. t"''''''' 
Response 
Go • start linear interpolation move of axis 
1 for 8000 steps and axis 2 for 4000 steps. 

Synchronous Mode VALID 
Software Version 2.3 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
~avable in Sequence 

I SEE ALSO MSY, PSY 

Go - make a synchronous move uSing the parameters entered 
for all axes in synchronous mode (lesy). The acceleration. 
velocity and distance should be set for each axis prior to thiS 
command. 

Command 
IISY 
A10 
V10 
lD100000 
2D5000 
I;SY 

B.:;POO$' 
Set synchronous mode 
s.t accel.ration to 10 r.vs/sec/sec 
Set velocity to '0 revs/sec 
Set distance axis 110 100,000 steps 
Set distance axis 2 to 5000 steps 
Go • start move on both axes simultaneously 
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H 
Motion 

SYNTAX UNITS 

<a>B None 

EXECUTION TIME 

O •• crlptlon 

Example 

"H 
Motion 

SYNTAX 
AH 

UNITS 

None 

EXECUTION TIME 

Description 

Change Direction VALID 
Software Versio~ l.4 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
~avable in Sequence 

I SEE ALSO H+, H-, 0 

This cotmnand reverses direction of the next move. 

Command ... 
AI. 
VI. 
D •••• 
c: 
• c: 

Rtaponst 
Set indexer to normal mode 
Set acc:eleration to 10 rps2 
Set velocity to 10 rps 
Sat distance to 8,000 steps 
Execute move 
Change direction of move 
Execute move 

The motor will tum two revolutions positive and then 2 
revoluttons negative. 

Backspace VALID 
Software Versio~ 

RANGE DEFAULT ATTRIBUTES 

None one character Buffered 

1.4 

(Control H, Savable in Sequence 
ASCII 8) 

I SEE ALSO None 

This command produces a backspace during command input. 
deleting last character. It will not prevent the execution of an 
immediate command. 

The AB command (""B Indicates that the CONTROL or CTRL 
key is held down when the H key 15 pressed) backspaces one 
character provided a delimiter has not been sent. A new 
character may be entered at that position to replace the 
existing character. The effect of this command character is to 
cause the RS-232C control module to back up one character in 
the command buffer regardless of what appears on the 
terminal. On some terminals pressing the BACKSPACE key 
w1lI produce the same character. 

Because the RS-232C control module processes each command 
upon receipt of the delimiter, it is not possible to backspace 
once the del1m1ter is encountered. If you type a device address 
wrongly. you must re-type the whole conunand. 
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H+ Change Direction VALID 
Motion 

SYNTAX UNITS 

<a>Bs s - pos/neg 
direction 

EXECUTION TIME 

Description 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

+ or - + Buffered 
Savable in Sequence 

I SEE ALSO H, D 

ThiS command sets the default directlon of all moves 
according to s = + (posltJve. usually CW) or - (negative, usually 
CCW). 

B- (All moves defauh to negatlve unless otherwise specified in 
the command string. A D conunand resets the motor's 
direction for subsequent moves). 

HELP Produce Help Screens VALID 
Programming 

SYNTAX UNITS 

<a>BELP<n> n .. help 
screens 

EXECUTION TIME 

RESPONSE TO aHELP<n> 

Description 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

1 - 12 None Immediate 
Never Saved 

J SEE ALSO None 

IS (see below) 

This command diSplays the help screens. It provides a list of 
commands and a brief description of each conunand (see 
below). The conunand on Its own will produce the base menu 
followed by all other help screens. IndMdual screens can be 
accessed by typing BLP followed by the appropriate screen 
number. BLPll provides a worked example on servo set up. 
ThiS is available in tenn1nal mode only (see &X command). 
The return key w1ll take you out of the help menu. 
With the exception of DLPll, all control modules return the 
same help infonnatlon. so no device address 15 needed. The 
gain values returned in BLPll relate to the torque and 
inertia figures programmed by the CJL and CTQ commands. 
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HS 
Status 

SYNTAX 

aRS 

r DON'T PANIC Type 'HELP' 
>HELP 
Ht~l Help Commands 

HtLP •••• Produc. all h.lp displays 
HELP 2 ••• Indeaer CClIIIUnd. 
HtLP4 ••• Sequence eomm.nd. 
HtLP6 .•• Option Set Commands 
HtLP8 ••• Inputs .nd Outputs 
HtLP10 •• Usin; the indexer 
HI:LP12 •• Servo Setup Procedure 

KtLPl ••• Ll.t of HtLP'. 
HtLP3 ••• StartIStop commands 
KtLP5 ••• Homing. Jog, Limit Commands 
HI:LPi ••• lnformation Commands 
HI:Lpg ••• Control .nd Memory Cammands 
KtLPll •• R.ca.aended .. rvo •• ttin;s 

PRI:SS SPACt BAR TO CONTIHtll: 011 RETURN TO EXIT 
> 
>HELP3 
HELP3 Start/Stop Ca.mands 

K ••••••• K11l ind.x.r instantly 
S ••••••• Stop motion. d.cel.rat. now 
ST1 ••••• luff.red .top - o.-.ner;ize 
Orr ••••• tmmedi.te .top - de-.n.rgiz. 
y ••••••• T.rmin.t. loop or s.qu.nc. 
> 

LS •••••• ltop now at LA d.celeration 
SB •••••• ltop .otion. buff.red 
STe •••••• uff.red start· re-.ner;iz. 
ON •••••• I_diat. atop· re-en.r;lze 
Z ••••••• Po~r up r.aet 

Display Hardware Configured VALID 
Switches Software Version 

UNITS RANGE DEFAULT ATTRIBUTES 

None None None Immediate 
Never Saved 

1.5 

EXECUTION TIME I SEE ALSO HS commands 

RESPONSE TO aRS IS *bbbb bbbb (b - 0 or 1) 

Description The command diSplays the status of hardware configured 
switches (i.e .. how the control module Is configured for its 
envtronment). The command displays a binary 
representation of this status. The response. *bbbb_bbbb. 15 
interpreted as follows: 

b b b b b b b b 

.".",., I 
Bit A Bit B 

Example 

\ ........ 
, , , , 

Not used 
Bit C Bit 0 

Bit A : 1 = Resolver 
81t B : 1. Brush 
Bit C : 1. SeIvo 

.=Other 

., = Brushless 1n1tial1zaUon 
• = Open loop 

Bit D : 1 = Hydraul1c ., = Not hydraul1c 

If the HS commands are not COIlftgured. the response to the 
status command Is ? 

Command 
las 

BlSpoose 

• •• 1 ••••• 
This indTcates that the control module is configured 
for brush less servo operation. 
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HSB Configure Motor Type VALID 
Set-up 

SYNTAX UNITS 

allSBn n - motor 
type 

EXECUTION TIME 

RESPONSE TO allSB IS *n 

D.scrlptlon 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0 or 1 0 Immediate 
Independently Saved 

I SEE ALSO Hse 

This command sets the configuration for a brush or brush less 
motor. 
n=O: closed loop brushless 
n=l: other 
IISB and lise Combined Commands: 

HSB 
STEPPER 1 
HYBRID SERVO • PM AC BRUSHLESS SERVO • DC BRUSH SERVO 1 

HSC 

• 
1 
1 
1 

HSC Configure Motor Type VALID 
Set-Up 

SYNTAX UNITS 

aBSen n - motor 
type 

EXECUTION TIME 

RESPONSE TO aBSe IS * n 

Description 

Software Version 2.0 

RANGE DEFAULT ATTRIBUTES 

0 or 1 1 Immediate 
Independently Saved 

I SEE ALSO HSE 

This command sets the configuration for a stepper motor. 
n=O: open-loop stepper 
n=l: other 
IISB and lise Combined Commands: 

HSS HSC 
STEPPER 1 • HYBRID SERVO • 1· 
PM AC BRUSHLESS SERVO • 1 
DC BRUSH SERVO 1 1 

HSD Daughter Board Outputs VALID 
Set-Up Software Version 2.1 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

allSDn n - On or Off 0 or 1 0 Immediate 
Independently Saved 

EXECUTION TIME J SEE ALSO 0 
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D.scrlptlon Used with output daughter boards to sJgn1fy that the board is 
fitted. The 0 command has an extended argument when BSD1 
is set (e.g .. alXX1X1) to dr1ve the 3 extra outputs. The extra 
outputs are connected to term1nals XI-X3 of connector I/O 4 
on the motherboard. 

n= 0: 
n=l: 

No daughter board fitted 
Daughter board with 3 additional outputs fitted 

10 Immediate Output VALID 
Proqramminq 

SYNTAX UNITS 

<a>IOnnn n - output 
bit settinqs 

EXECUTION TIME 

RESPONSE TO aIO IS 

Description 

Exsmple 

IS 
Status 

SYNTAX UNITS 

aIS None 

EXECUTION TIME 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0, 1, or X None Immediate 
Never Saved 

I SEE ALSO None 

Ol/watchdoq Olin-position 03 
*nnn (*nnn) 

ThiS command sets the output bits as spec1fied tn the pattern 
on an 1mmediate basiS. The vartabJe n may be set to O. 1 or X 
DC leaves the output unchanged). The variable corresponds. 
from left to right. to 01.02 (watchdog). and 03 (tn-pOSition). 

Command 
2I01IIJX 

Description 
s.ts the outputs of device 2: 01 to 1 and 02 to 0. It 
leaves 03 unchanged. 

Input Status VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO None 

RESPONSE TO aIS IS *bbbbbbb_bbbbbbb (b - 0 or 1) 

D.scrlptlon nus is an immediate command that wtll report the status of 
all the inputs no matter what the configuration. The pattern 
of the response is. from left to I1ght: 

HOME. LMT-, LMT +, +JOG. ~, EIN. INDEX TRACK - INPUT " INPUT 2. INPUT 3, INPUT 4, ,..PUT 5, INPUT 6, INPUT 7 . 

Example 

• = Input active 
1 = Input tnacttve 
KIN = Drive energized 
Open c1rcuit inputs are Indicated by es. 

Command 
lIS 

Response 
*1IJ1IJ1IJ1IJ1IJ1IJ1IJ_lllJlIJlIJlIJlIJlIJ 

This indicat.s that only Input .1 is active. 
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JA Jog Acceleration VALID 
Motion Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

<a>JAn n - rps2 0.01 to 999999.00 99 Buffered 
Savable in Sequence 

EXECUTION TIME I SEE ALSO JV, OSE 

RESPONSE TO aJA IS JA - nn revs/sec/sec 

De.crlptlon 

Example 

JV 
Motion 

SYNTAX UNITS 

<a>JVn n - rps 

EXECUTION TIME 

The .a command sets the Jog acceleration. The acceleration 
rate used In jog operations is set by this command. 

Commapd 
JV1.S 

JA2e 

Ptscrjgtign 
Sets Jog velocity to • top speed of 1.5 rps when the 
jog function is activated and the appropriate input is 
active 
Sets ac:x:eleration at 20 rps2 

Jog Velocity VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0.0001 to 100.0000 1 Buffered 
~avable in Sequence 

I SEE ALSO JA, OSE 

RESPONSE TO aJV IS JC - nn revs/sec 

Description 

K 
Motion 

SYNTAX UNITS 

<a>1t None 

EXECUTION TIME 

De.crlptlon 

The JV conunand sets the jog velocity. The velocity used In 
jog operations is set using this conunand. The factory default 
can be changed by saving a new JV value to non-volatile RAM 
with the r;v command. 

Kill VALID 
Software Version 1.5 

RANGE DEFAULT ATTRIBUTES 

None None IJllnediate 
Never Saved 

I SEE ALSO JA 

This conunand stops RS-232C control module commands to I 
the drive. In addition it tennlnates a loop. ends a time delay. 
and aborts a command sequence download In progress (JeD 
command). The command buffer 15 also cleared. 





LA 
Motion 

SYNTAX UNITS 

<a>LAn n - rps2 

EXECUTION TIME 

RESPONSE TO <a>LA IS 

De.crlptlon 

LD 
Programming 

SYNTAX UNITS 

<a>LDn n - enable/ 

SECTION J. SYSTEM PROGRAMMING J1-43 

Limit Deceleration VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0.001 to 999,999 900 Immediate 
!Savable in Sequence 

I SEE ALSO SSE 

LA - nnn.nnn revs/sec/sec (*nnn. nnn) 

This couunand defines or reports the deceleratlon rate after 
lJmJt switch operation. This allows a rapid deceleration in 
response to a llm1t SWitch regardless of the rate programmed 
by the A command. 

Limit Disable VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0 - 3 0 Immediate 
disable limits Independently Saved 

EXECUTION TIME 

RESPONSE TO <a>LD 

Description 

LS 
Motion 

SYNTAX UNITS 

<a>LS None 

EXECUTION TIME 

Description 

I SEE ALSO None 

IS *n 

Thts conunand is used to diSable the l1mtt switch functions. 

n = 0: Enable all l1m1ts (default) 
n = 1: DiSable + lJm1t 
n = 2: DiSable - lJm1t 
n = 3: Disable + and - Um1t 

Limit Stop 

RANGE DEFAULT 

None None 

I SEE ALSO LA 

VALID 
Software Version 1.4 

ATTRIBUTES 

Immediate 
Never Saved 

This conunand stops the motor at the deceleration rate 
previously set with the LA command. The deceleration rate 
set by LA Is usually set higher than the nonnal acceleration 
(A) rate. LA is used as an alternattve to the S command. to 
facilitate a faster deceleration. 
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MAS 
Set-Up 

SYNTAX UNITS 

<a>KAS None 

EXECUTION TIME 

Description 

Example 

Me 
Set-Up 

SYNTAX UNITS 

<a>NC None 

EXECUTION TIME 

Description 

Example 

Mode Asynchronous VALID 
Software Version 2.3 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

I SEE ALSO MSY 

lAS sets the axts mode to asynchronous. It causes subsequent 
moves to start asynchronously. Axes In lAS may start. stop 
and change speed independently of other axes In the ZDOC 
system. The command Is used to return an axts to nonnal 
(asynchronous) operation after It has been In synchronous 
mode. 

Command 
MSY 
FDAlfll 
rDvlfll 

MAS 

Ptscrjotjon 
Set synchronuous mode 
Set acceleration to 10 rps2 
Set velocity to 10 rps 
Go - start linear interpolation move 
Return axes to asynchronous mode 

Mode Continuous VALID 
So!tware Version l.~ 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

I SEE ALSO HN, A, V 

The Ie conunand sets the move mode to continuous. It causes I 
subsequent moves to ignore any distance parameter and move 
continuously at the programmed velocity until stopped by a 
lJm1t SWitch or the It. loS. or S commands. 

Command 
Me: 
B­
Al. 
V1IIJ 
c; 

Description 
Sets indexer to continuous mode 
Sets direction to negative (CCW) 
Sets .c::celeration to 10 rps2 
Sets velocity to 10 rps 
Executes move with last distance parameter 

(Motor tums CCW at 10 rps untll stopped). B+ or B- sets the 
direction In NC. 

I 



MN 
Set-Up 

SYNTAX UNITS 

<a>KN None 

EXECUTION TIME 

D.scrlptlon 

Exsmple 
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Mode Normal VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

I SEE ALSO MO, MC, MPA, MPI, A, V, 0 

The MN command sets the move mode to normal preset 
distance. It causes last Jssued distance parameter to be used as 
the distance for the current move. The MN conunand will 
change the mode of operation from continuous back to preset. 

Command 
MN 
A1Ql 
V1Ql 
D8Q1Q1QJ 

c: 

Ptssrjptjpn 
Sets indexer to normal mode 
Sets acceleration to 10 rps2 
Sets velocity to 10 rps 
Sets distance to 8,000 steps 
Executes move 

The motor turns 2 revolutions in the positive direction. 

MPA Mode Position Absolute VALID 
Set-Up 

SYNTAX UNITS 

<a>MPA None 

EXECUTION TIME 

Description 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
~avable in Sequence 

1 SEE ALSO MN, MC, MO, MPI, 0, PZ 

The MPA command sets the position mode to absolute. In this 
mode all move distances are referenced to absolute zero. 
Units are scaled by the COR command. You must be 1n the 
preset mode (MN or IIQ command) before the ICPA command 
will take effect. 

Command 
MN 
IIPA 
A1Ql 
V1Ql 
Dl •••• 
e 
D2".QI 
e 

DtlerjotjgD 
Sets indexer to normal mode 
Sets indexer to absolute position mode 
Sets KCeieration to 10 rps2 
Sets velocity to 10 rps 
Sets move to position +10,000 
Executes move 
Sets move to position +2.000 
Executes move 

Motor goes to position +10.000 and then tuInS 8000 steps in a 
negative direction to position absolute +2000. In the absolute 
mode. issuing two G (go) commands in succession will cause 
the motor to move only once as the motor Will have achieved 
the desired absolute position at the end of the first move. 
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MPI Mode Position Incremental VALID 
Set-Up 

SYNTAX UNITS 

<a>1IP1 None 

EXECUTION TIME 

De.crlptlon 

Example 

MQ 
Set-Up 

SYNTAX UNITS 

<a>IIQ None 

EXECUTION TIME 

Description 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

I SEE ALSO MPA, D 

The _I command sets the position mode to Incremental. In 
this mode, aD move dJstances are referenced to the starting 
position of each move. You must be In the Preset mode (lIN or 
IIQ command) before the _I command W1l1 take effect. 1IP1 
is the power-up default on the 11K command. 

o,mmand ... 
.. PI 
Al. 
Vl. 
D •••• 
c; 

D •••• 
c; 

pescriptio" 
Sets indexer to normal mode 
Sets indexer to incremental position mode 
Sets acceleration to 10 rps2 
Sets velocity to 10 rps 
Sets distance to 8,000 c:w steps 
Executes move 
Sets distance to 4,000 c:w steps 
Executes move 

The motor turns two revolutlons positive and then one more 
revolution positive. 

Speed Change Mode VALID 
Software Version 1.~ 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

I SEE ALSO T, TRD, TIlE, TRN 

Th15 command allows velOCity to be changed using buffered 
cODUDaJ;lds durtng a preset move. 

03mm1od 
.. g 
D ••••• 
&2 •• 
V35 
c; 

~.D' •••• 
V2 

Otscriotion 
Sets indexer to speed change mode 
Sets distance to 80,000 c:w steps 
Sets acceleration to 200 rps2 
Sets velocity to 3S rps 
Executes move 
Sets distance at which velocity changes to 60,000 cw 
Iteps 
Sets velocity to 2 rps 

The motor accelerates to a speed of 35 rps and when distance 
60,000 15 reached, 1t slows to 2 rps. It stops at poSition 80.000 

. exactly. '1'JU) may be replaced by the 'l'RZ. 'fRN. or '1' 
commands. 



MSY 
Set-Up 

SYNTAX UNITS 

<a>MSY None 

EXECUTION TIME 

De.crlptlon 

Example 

N 
Programming 

SYNTAX UNITS 

<a>N None 

EXECUTION TIME 

Description 

Example 
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Mode Synchronous VALID 
Software Version 2.3 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
lSavable in Sequence 

I SEE ALSO GL, GSY, PSY, VSY 

'Ibis command sets the mode to synchronous. In this mode 
moves may be started stmultaneously on all axes. 
Command 
MSY 

Ptsscjptjoo 
Set synchronous mode 
Set ICCeleration to 10 rps2 
Set velocity to 10 rps 
Set axis 1 distance to 8000 steps 
Set axis 2 distance to 4000 steps negative 

1.10 
Vl0 
1DIOOO 
2D-.000 
(;SY Go • move axis 1 to position +8000 steps from the 

Itarting position and axis 2 to position ~O from the 
starting position, starting the moves simultaneously. 

End Loop VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

I SEE ALSO L, Y 

ThiS command marks the end of a loop. When used in 
conjunction with the L command. it causes the buffered 
commands between the L and the N to be executed as many 
times as the number following L. 

Command Ptscrjptjon 
I. 5 Loop 5 times 
1.18 Sets acceleration to 10 rps2 
v 1 " Sets velocity to 10 cps D I""" Sets distance to 8,000 (2 revs) CW steps 
(; Executes move 
• End loop 

The motor WIll tum 2 revolutions positiVe 5 ttmes. 

0 Programmable Output VALID 
Programming Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

<a>Onnn n - on/off 1 - on 000 Buffered 
o - off Savable in Sequence 

X - unchanged 

EXECUTION TIME I SEE ALSO 55, OS 

RESPONSE TO <a >0 IS (see below) (*bbb) 

Description The 0 command turns outputs on and off. The three outputs 
are set by the three digits nnn where the first n sets output # 1. 
the second n output #2 and the third n output #3. 
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Examples 

D • 1 sets the output to sink current (i.e .• output on) 
D • "turns the output current off 
D • X leaves output unchanged 

The response to the status request 15 as follows: 

>10 
Outputs are: 
01/watchdog 02/in-position 03 
*bbb 

The command 10111 w1l1 cause all outputs on device 1 to 
sink CUJ"Tent from an extemally supplied source. 
The command 0fHJfI w1l1 cause current to stop flowtng in all 
outputs. The command QX1X would leave outputs one and 
three unchanged whOe tumJng output 2 on. 

Using the configuration switches It 15 possible to dedicate 
output 1 as the Composuejault llne and/or output 2 as an tn­
posttton lJne. The 0 command will not control these outputs 
if they have been configured In this way. 

OFF Immediate Stop - Disable Drive VALID 
Programming Software Version 1.5 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

<a >01'1' N/A N/A N/A Buffered 
Never Saved 

EXECUTION TIME I SEE ALSO ST, ON 

Description 11115 command tmmedlately disables the drive. This I 
command may be used to quickly shut down the drive ~ 
cmCmCm;y. Issuing an BY command after the OIT conunand 
causes the drive to power up in the disabled state. 

ON Immediate Start • Enable Drive VALID 
Programming 

SYNTAX UNITS 

<a>OIl N/A 

EXECUTION TIME 

Description 

Software Version 1.5 

RANGE DEFAULT ATTRIBUTES 

N/A N/A Buffered 
Never Saved 

I SEE ALSO ST, OFF 

11115 command immediately enables the drtve. 11115 
command may be used to quIckly restart the drive after a 
shutdown. Issuing an $V command after the 011 command 
causes the drive to power up in the enabled state. I 
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OS Other Switches VALID 
Status Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aOS None None None Buffered 
Never Saved 

EXECUTION TIME I SEE ALSO OS commands 

RESPONSE TO aOS IS *bbbb_bbbb (b - 0 or 1) 

D •• crlptlon This conunand reports the set up of the RS-232C control 
module functions as follows: 

bbbb bbbb 

//// 
ABeD 

\ \ \ \ 
E FG H 

The command OS reports the state of the os SWitches with a 
*bbbb_bbbb where the response pattern Is UCDEFGH (i.e .. 
OSB. OSC. etc.). 

OSB Integral Action Selection VALID 
Set-Up 

SYNTAX UNITS 

aOSSn n - func:ion 
on/off 

EXECUTION TIME 

RESPONSE TO aOSB IS '* b 

D.scrlptlon 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0 or 1 0 Buffered 
~avable in Sequence 

I SEE ALSO CIW 

Thts command selects whether integral aetton will occur all 
the time or only when In position. 

Do - 1: Integral action will only occur when tn-position 
Do • 0: Integral action occurs all the time 
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osc Monitor Command Reporting VALID 
Set-Up 

SYNTAX UNITS 

aOsen n - function 
on/off 

EXECUTION TIME 

RESPONSE TO aose IS *b 

D •• crlptlon: 

Soft.ware Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0 or 1 0 Buffered 
Independently Saved 

I SEE ALSO None 

The ose command selects continuous reporting of mon1tor 
commands (Ds. nPA etc.) or report.Jng of one value only. 

n= 1: Signal mOnitor commands report only one value 
n=O: Mon1tor commands report continuously 

OSD Input 7 Sequence Select VALID 
Set-Up Soft.ware Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aOSDn n = funct.ion o - seq. select 0 Buffered 
(seq. select/ 1 - no seq. select. Independently Saved 

no seq. select) 

EXECUTION TIME I SEE ALSO None 

RESPONSE TO aOSD IS *b 

Description 

OSE 
Set-Up 

SYNTAX UNITS 

aOSEn n - funct.ion 

This command configures Input 7 as a sequence select line 
enabling up to 16 sequence selections. 

n = 1: Input 7 defined as sequence select 
n = 0: Input 7 not sequence select 

Jog Enable VALID 
Soft.ware Version 1.4 

RANGE DEFAULT ATTRIBUTES 

1 - jog enabled 0 Buffered 
enabled/ o - jog disabled ~ndependently Saved 
disabled 

EXECUTION TIME 

RESPONSE TO aOSE IS *b 

Description 

I SEE ALSO JA, JV 

The OSE command enables or disables the jog function. 

n • 1: jog enabled 
n • 0: jog disabled 
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OSF Initialization on Limit VALID 
Set-Up Sofeware Version 2.2 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aOSrn n - funceion 0 or 1 0 Buffered 
on/off Independently Saved 

EXECUTION TIME J SEE ALSO LO, OSI 

RESPONSE TO aosr IS *b 

Description: 

OSG 
Set-Up 

SYNTAX UNITS 
aOSGn n - funct.ion 

on/off 

EXECUTION TIME 

WARNING: nus CQIDD1.8nd IS used to overrtde a safety feature. 
Initial energlzation of the brushless drive tnvolves a motion 
of the motor. With olr. (the defauh) set. the drive w1l1 not 
energize With a l1m1t actJve and an enor message IS displayed 
in response to the energise command (011 or S'fQf). With OSFl 
set. the drtve w1l1 energize with a limit act1ve and the motion 
on tn1tialtzation 15 allowed. Care should. be taken to ensure 
that the equipment wul not be damaged by this motion if 
os,. 1 operation Is chosen. 

Dither Enable VALID 
Sofeware Versio~ 2.3 

RANGE DEFAULT ATTRIBUTES 
o or 1 0 Buffered 

Independently Saved 

I SEE ALSO DTA, DTF, OSH 

RESPONSE TO aOSG IS *b 

Description The OSG command IS used to enable or disable the dither 
function. which IS described in Section H. 

n = 1: Dither enabled 
n = 0: Dither disabled 

OSH Select Triangular/Square Dither VALID 
Set-Up 

SYNTAX UNITS 
aOSBn n - funceion 

on/off 

EXECUTION TIME 

RESPONSE TO aOSB IS *b 

Description 

Sofeware Version 2.3 

RANGE DEFAULT ATTRIBUTES 
0 or 1 0 Buffered 

Independently Saved 

1 SEE ALSO DTA, DTG, OSG 

The OSB command selects square or triangular wave dither 
signal. 

n = 1: Square dither signal 
n = 0: Triangular dither Signal 
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OSI Initialization Movement VALID 
Set-Up Software Version 2.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

eOSIn n - function o or 1 0 Buffered 
std/reduced ~ndependently Saved 

EXECUTION TIME I SEE ALSO None 

RESPONSE TO aOSI IS *1:> 

D •• crlptlon The OSI command selects standard (n=O) or reduced (n=I) 
movement of the 8lds on 2n1tiaUzation. It Is for use With 
brushless non-hybrid servo motors to reduce the effect of axis 
movement as the motor comes to poSition at power up. 

OSJ Select 24/16 Bit Gearbox VALID 
Set-Up 

SYNTAX UNITS 
aOSJn n • function 

16/24 

EXECUTION TIME 

RESPONSE TO aOSJ IS *b 

Description 

Software Version 2.3 

RANGE DEFAULT ATTRIBUTES 

0 or 1 0 Buffered 
Independently Saved 

1 SEE ALSO RAT 

The OSJ cormnand selects 24 or 16 bit gearbox used With the 
RAT command for external pulse stream following. 

n = 1: 24 bit gearbox operation -
RAT conunand range = +/-16777216 

n = 0: 16 bit gearbox operation-
RAT conunand range = +/-65535 

The 24 bit range has been Included In this software version for 
higher resolution. but the 16 bit range has been retalned for 
compatibility With earlier software vertons. 



P 
Status 

SYNTAX UNITS 

aP None 

EXECUTION TIME 

RESPONSE TO aP IS *:tn 

D.scrlptlon 

PIC 
Status 

SYNTAX UNITS 

aPIC None 

EXECUTION TIME 

RESPONSE TO aPIC IS 

Description 
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Position VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO G 

(n - user steps) 

This command displays the position relative to the start of 
the last Index. It is cleared by the next G conunand. This Is a 
stngle response In user steps. It can be used during a move. 

Picture VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Itmtediate 
Never Saved 

I SEE ALSO DR 

(see below) 

This command displays a picture of the servo loop With the 
signal monitor numbers (see Figure Jl-7 below). A device 
address 15 not necessary since any control module w1ll return 
the same display. 

>PIC 

Servo Control oiaQram 

Input Veloclty 

- Use 'OS' ~ith number 
to display a siQnal 

---- 2 ---- "7 1e 
-Ioltl->-I Fe 1->-+ -->-------------------
I ---- I 1 OftHt OFF 

1 1 1 
Stiffn.ss 1 1 Output 

IS. I ---- 13 9 + ------- + Torque 
----->---. ---->----------1 PG 1->-+ ->-+ ->-1 Filter 1--+ -- ••.•• 

Required I 1 1 + 14 1 TG 1 6 
Position 1 1 1 --- ---- 1 -------

1 -lInt 1-->-1 IG 1->-
1 ----- 11 ---- 12 
1 
1 Feedback Velocity 
1 4 ---- 1 ---
--<--1 VG I-<--Iolfl--

---- 1 
3 Feedback Positlon 

----------<--------------------------------<-------------- ..... 

Figure J 1-7. Servo Control Loop 
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PR 
Status 

SYNTAX UNITS 

aPR. None 

EXECUTION TIME 

RESPONSE TO aPR. IS 

D.scrlptlon 

Example 

PS 
Programming 

SYNTAX UNITS 

<a>PS None 

EXECUTION TIME 

Description 

Example 

Position Report VALID 
Software Version 1.5 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
!savable in Sequence 

I SEE ALSO MPA, MPI, 0, pz, SP 

Absolute indexer position - ±nnn (*±nnn) 

nus command requests the CUrTent absolute position. The 
report is a number preceded by a sJgn and followed by a 
c8.lT1age retum· (a)Il<C1">. The range of the response is 
±2.097.152. The number represents the cumulatlve position 
in user steps (n) With respect to the posit1on at power up or the 
last POint at which an SP or PI conunand was issued to reset 
the absolute counter to zero. The sfgn indicates which side of 
the absolute zero position the motor is on. 

Command 
lIlt 

Pause 

RANGE 

None 

I SEE 

811gg0S' 
*-256ee 
(Motor is at absolute position -25600). 

VALID 
Software Version 1.4 

DEFAULT ATTRIBUTES 

None Buffered 
!savable in Sequence 

ALSO c 

Thts command pauses the execution of the CUrTent conunand 
string or sequence. Execution will then be resumed after a C 
command (continue) is recetved. The command is used to 
allow the entertng of a complete command string before the 
commands are executed. 

Command 
,s 
Ale 
V1III 
D256111111 
C 
C 

815pons, 
Pause .xecution until a c command is received 
Sets .a::tleration to 10 rps2 
S.ts v.locity to 10 rps 
Sets distance to 25.600 cw st.ps 
Execut.s move 
Cancels Paus. and .xecut.s move 

The motor will not tum until the c command is .nt.red. 
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PSY Pause for Synchronization VALID 
P rograrraning 

SYNTAX UNITS 

PSY None 

EXECUTION TIME 

D •• crlptlon 

Example 

PZ 
Status 

SYNTAX UNITS 

<a>PZ None 

EXECUTION TIME 

D •• crlptlon 

Example 

Software Version 2.3 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
~avable' in Sequence 

I SEE ALSO GSY, MSY, VSY 

In synchronous mode (llSY), this command pauses the 
execution of buffered commands indefinitely while waiting 
for axes to be ready for a synchroruzed operation. Execution 
of subsequent commands will then be commenced almost 
simultaneously on an of the axes. The wait for read1ness will 
be timed out after 2 seconds and the synchronized move 
aborted If this command has not been gtven. 

Command 
lMSY 
2MSY 
PSY 

B.sponse 
Select Synchronous mod. axis 1 
Stlect Synchronous mod. axis 2 
Wait for ax.s to bt r.ady 

01 S.t output 1 almost simultantously on Ax.s 1 and 2 

Position Zero VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

t SEE ALSO MN, MFI, MFA, PR, 0, SP 

This command sets the current position to absolute zero. 

Command B'$QQose 
)IrA Stts ind.x.r to absolut. position mode 
A 18 Sets KCeleration to 10 rps2 
v 1 8 Sets v.locity to 10 rps 
D 2 588 Sets distance to 25,000 cw steps 
Q Executes move 
1 D P A Display absolut. position 
1 P Z Sets aolut. position count.r to z.ro 
1 D P A Display absolut. position 

This w1l1 cause the motor to move to the absolute position 
+2500 counts from zero and report that position. Then the 
absolute feedback counter will be reset to zero (in effect 
moving the zero point) and the unJt would report an absolute 
position of zero when the second lDPA command 1s issued. 
Where a 5etvO Is used, due to offsets In the loop the demanded 
position and the feedback position may not be exactly equal. 
This command sets the physical or feedback pOSition zero. so 
the demand position indicated by DPS may show a non-zero 
value. 
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as Transmit an Identifier VALID 
Programming 

SYNTAX UNITS 

<a>QS None 

EXECUTION TIME 

RESPONSE TO <a>QS IS 

D.scrlptlon 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Savable in Sequence 

J SEE ALSO None 

*nn! 

The QS command responds With the IdenUty of the echomg 
device. The command can be used to confirm which device is 
echomg after a senes of unIVersal commands. The response 
consists of an aster1sk. a two-digit device address, an 
exclamation mark and a carnage return. 

Command 
liN 
D.eee 
Alee 
vse 
G 
lQS 

R,SDOn" 
Sets indexer to normal mode 
Sets distance to 4,000 cw steps 
Sets acceleration to 100 rps2 
Sets velocity to SO rps 
Executes move 
Identify which device is echoing 

If this is executed as a sequence by axis #1. the response *01! 
will be received over the RS-232C line when the sequence is 
complete. 

R Report RS-232C Control VALID 

Status 

SYNTAX UNITS 

aR None 

EXECUTION TIME 

RESPONSE TO aR IS *x 

D •• crlptlon 

Example 

Module Status Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

SEE ALSO RA, RB, RC, RG, RS, OS, SS, 
XC, XSP, XSO, XSR, XSS, OFS, OFX 

1bJs command requests the status of the RS-232C control 
module. The possible responses are as follows: 

*R = ready 
*B = busy (when a conunand is being executed) 
*S or *C Is returned if any error conditions exist 

Command 
lit 

B'5MPS' 
-It 
(RS-232C control module ready to accept a command) 
" it's a buffered command, it will be executed 
immediately . 
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RA Report A-Limit Status Request VALID 
Status 

SYNTAX UNITS 

aRA None 

EXECUTION TIME 

RESPONSE TO aU IS *x 

D •• crlptlon 

Example 

Software Version 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO R, RB 

The ItA command requests the status of the Umtts. The 
response. 111 accordance with the following table. 15 the 
current and last move l1m1t status • <cr> to 0 <cr>. 

Command 
laA 

B'$QOO$' 
*1 

1.4 

The current move is limited by the negative limit and 
the last move was terminated by the positive limit. 

Response last Move Terminated by Current Move limited by 
Character Positive Negative Positive Negative -, NO NO NO NO 

-A YES NO NO NO 
-B NO YES NO NO 
-c YES YES NO NO 
*0 NO NO YES NO 
*1 YES NO YES NO 
*, NO YES YES NO 
-c; YES YES YES NO 
*. NO NO NO YES 
*1 YES NO NO YES 
*J NO YES NO YES 
*It YES YES NO YES 
*1. NO NO YES YES 
*M YES NO YES YES 
*N NO YES YES YES 
*0 YES YES YES YES 

The ItA command Is useful when the motor w1ll not move in 
either or both directions. The report. back wtll indicate 
whether or not the last move was tenntnated by a l1m1t SWitch 
activation and if the current move is disabled by an active 
Umtt. 
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RAT Set Rate Multiplier Value VALID 
Set-up 

SYNTAX UNITS 

altA'1'n n - rate 
multo value 

EXECUTION TIME 

De.crlptlon 

Example 

Software Version 2.4 

RANGE DEFAULT ATTRIBUTES 

-32,768 to 0 Buffered 
+32,767 IIndependently Saved 

I SEE ALSO CCS, OSJ, SIM 

This command is used in servo mode (aSO) to configure a 
rate mUlUplier on the aecond encoder input when using the 
(ollowing mode of operat1on. The range of the command is 
determined by the aettJng of the OSJ command as follows: 

OSJ = 0: RAT range -65536 to +65536 
OSJ = 1: RAT range -16777216 to +16777216 

The effect Is that of a gearbox on the second encoder Input 
that obeys the following Connula: 

n 
Output rate to the motor (OSJ = 0) = 65536 x Input rate from 
the second encoder. 

n 
Output rate to the motor (OSJ = 1) = 16177216 x Input rate 
from the second encoder. 

For a lim1ted number of pulses: 
nx pulses In 

Pulses to motor (OSJ = 0) = INT' 65536 
nxpulses in 

Pulses to motor (OSJ = 1) = INT 16117216 

where INT means 'the Integer part of. The value 15 rounded 
down towards zero whether the value is poslt1ve or negat1ve. 

Negattve values oj»''1' allow the dlrectton of follDwtng to be 
reversed. 

The number of second encoder Input pulses Is also q[fected by 
the ees command. 

A 4000 step/rev motor Is required to follow a 1000 line/rev 
encoder at half the encoder speed In the opposite d1rect1on. 1 
revolut1on of the encoder produces 1000 x 4 (ees. set) = 4000 
pulses; -2000 pulses are required to produce a half revolut1on 
of the motor shaft in the opposite d1rect1on. 

~ere1i - 65536 x (-2000) - ~768 
I. U ore. n - 4000 - ~ 

Command 
lCCSIII 
10SJIII 
151)11 
laAT -3 2 '761 

puerjotjgo 
Select x • decode 
Set OSJ for 65536 JtAT range 
Seled encoder following mode 
If the tracked encoder turns 1 revolution clockwise, 
the number of pulses sent to the motor is: 

-32768 x .000 2000 
65536 •• 

The motor of axis 1 therefore turns a half revolution counter<lockwise. 
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RB Report B-Mlscellaneous VALID 

Status Status Request Software Version 1.4 

SYNTAX UNITS 

altB None 

EXECUTION TIME 

RESPONSE TO aU IS * x 

De.crlptlon 

Example 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO TR, PS, L, ST 

This command requests the status of a loop. a pause. a 
shutdown or an Input. The response is • <CD to 
o<cr>according to the folloWing table. 

R •• pon •• Loop Pau •• Shutdown Input 
Charact.r Active Actlv. Active Actlv. 

*, NO NO NO NO 
*A YES NO NO NO 
*B NO YES NO NO 
*C YES YES NO NO 
*D NO NO YES NO 
*Z YES NO YES NO 
*,. NO YES YES NO 
*G YES YES YES NO 
*1 NO NO NO YES 
*1 YES NO NO YES 
*J NO YES NO YES 
*It YES YES NO YES 
*L NO NO YES YES 
*M YES NO YES YES 
*11 NO YES YES YES 
*0 YES YES YES YES 

Loop active means that a loop is in progress. 

Pause active means that buffered commands are not being 
executed and the RS-232C control module is waiting for a c 
command. 

Shutdown active means that the motor is shutdown. Input 
active means that at least one Input is active. 

Command 
lllB 

Response 
*J 
There is no loop active. pause is active. the motor is 
not shutdown and there is an input active. 
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RE Drive Status Request VALID 
Status 

SYNTAX UNITS 

ailE .None 

EXECUTION TIME 

RESPONSE TO aU IS *x 

De.crlptlon 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO ST, OFF, ON, ST 

nus command requests the enabled/disabled status of the I 
drive. The response 15 *8 ffthe dI1ve 15 enabled or *8 if the 
dI1ve 15 disabled. 

RFS Return Servo to Factory (EPROM) VALID 
Set-Up 

SYNTAX UNITS 

<a>IlFS None 

EXECUTION TIME 

Description 

Settings Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None I rrane di ate 
Independently Saved 

I SEE ALSO Z, RIFS 

ThJs command returns the seIVO loop variables to the factory 
default settings. It br1ngs up a set of example default 
sequences. 'J1Iese set:tinQS are nDt specific to the sustem . thBJI 
will be the sc:une.for aU motorldrWe pacIc:aQe:s. 

The z command restores the parameters to their values prior 
to entry of the RFS command if the settings have not been 
saved using the SV command. 

After issuing the us command. the drive must be redefined I 
using the SSD and sse commands. 

RG Report Go Home Status VALID 
Status 

SYNTAX UNITS 

allG None 

EXECUTION TIME 

RESPONSE TO allG IS *x 

Description 

Software Version l.~ 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO GH, GA, GHP, GHF 

This command requests the status of the last Go Home 
attempt. The response 15 @ <cr> or A<cr>. indicating the 
success or fatlure of the last go home attempt as follows: 

A.'.JI 0n , • Go Hom. Succ ... ful . , 
YES 
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RIFS Return Indexer to Factory VALID 

Set-Up 

SYNTAX UNITS 

<a>RIJ'S None 

EXECUTION TIME 

D •• crlptlon 

(EPROM) Settings Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Independently Saved 

I SEE ALSO Z, RFS 

nus command w1ll set up all the indexer parameters and 
values (distances. acceleration. velocities and sequences) to 
the factory setting. It brings up a set of example default 
sequences. Tfaae..afngs are nDt ..,.cUIc to eM ..,stem. 

The z conunand w1ll restore the parameters to their values 
prior to entry of the RIrs command if the settingS have not 
been saved using the BY command. 

RPO Report Power-On Time VALID 
Status 

SYNTAX UNITS 

aRPO None 

EXECUTION TIME 

RESPONSE TO aRPO IS 

Description 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Irranediate 
Never Saved 

I SEE ALSO 

Power on time - nn. n hours *nn.n 

This command requests the RS-232C control module power 
on time (hours) in dectmal. for example 33.7 hours. A 
continuous record of usage is maintained by the control 
module. 



J1-62 SYSTEM 7 USER GUIDE 

RS Report Sequence Status VALID 
Set-Up 

SYNTAX UNITS 

aRS None 

EXECUTION TIME 

RESPONSE TO aRS IS * x 

D •• erlptlon 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO XR, XP 

nus cormnand requests the status of the last sequence 
execution. The response w1lJ be • <cr> to 1)<cr> according to 
the following table: 

Aeapon.e Sequence Sequence 
Character Started Ended -, NO NO 

*A YES NO 
*8 NO YES 
-c YES YES 
-0 NO 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 It or S 
command clears both bits. 

*0 is reported when there is an unbalanced number of loops 
and loop terrn.J.nators 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. 

Command 
u.s 

Response 
*A 
Sequence in progress. 



RSE 
Set-Up 

SYNTAX UNITS 

allS& None 

EXECUTION TIME 

RESPONSE TO allS& IS 

De.crlptlon 

RV 
Status 

SYNTAX UNITS 

allV None 

EXECUTION TIME 
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Report Servo Errors VALID 
Software Version 1.6 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO DR, OS 

(see below) (*bbbb_bbbb_bbbb_bbbb) 

This command returns all servo error flags as a set of error 
messages. Possible errors include: 
'20 Shutdown by as-232C co_aDd 
, 22 ShutdowD by chaDged .e.ory .ap (Dew .oftware) 
, 23 Shutdown by aD eace •• ive po.1t1oD error '2. Shutdown by a failed checluu. of backup ram 
'2S Shutdown by 1uldefiDed drive 
'26 Shutdown by proloDged .ax. torque at low .peed 
, 2 7 Output to drive i. I torque and drive de-ener9ized 
'28 Probable ESTOP input 
'2 9 Shutdown by liait hit durin9 1Ditialization 

The Bit pattern in the lUE command response 
*bbbb_bbbb_bbbb_bbbb 15 as follows (from right to left 
*bbbb_bbb8_' 65"_32UI): 

Bit 0 Shutdown by RS·232C command 
Bit 1 Shutdown by limit hit during initialization 
Bit 2 Shutdown by changed memory map (new software) 
Bit 3 Shutdown by an .xc.ssive position .rror 
Bit 4 Shutdown by a failed checks4,Jm of backup ram 
Bit 5 Shutdown by undefined drive 
Bit 6 Shutdown by prolonged maximum torque demand at low speed 
Bit 7 Output to drive is 0 torque and drive d .... n.rgized 
Bit 8 Probable ESTOP input 

Revision VALID 
Software Version 1.1 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Never Saved 

I SEE ALSO 

RESPONSE TO allV IS * ISSUE: n.n DATE: nn-xxx-nn nn:nn 

De.crlptlon With this command. you can request the system's software 
version number. An example response is as follows: 

* ISSt7E: 1.7 DATE: 30-April-90 15:32 

Thts is the software revision and the date and t1me of the 
revision. 
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S 
Motion 

SYNTAX UNITS 

<a>S None 

EXECUTION TIME 

Description 

Example 

sa 
Motion 

SYNTAX UNITS 

<a>SB None 

EXECUTION TIME 

Dlscrlptlon 

Stop VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO J( 

If SSU (Don't save command buffer on stop) is set. the 
command bufl'er ts cleared (at the end of a move 1f one is in 
progress). 

A command sequence download is aborted (Xl) command) and 
a tJme delay is termmated. 

The motor is decelerated to stop using the CUlTent acceleration 
value (Al but the drive stays energiZed. 

If SSHl (Save command buffer on stop}is set. the command 
buffer 15 not cleared and only the move that 15 in progress 15 
tenn1nated. 

Command 
Me 
AUI 
V 111 
t; 

S 

RlsDQns, 
Sets indexer to continuous mode 
Sets ac:celeration to 10 rps2 
Sets velocity to 10 rps 
Executes continuous move 
Stops move 

The motor w1ll decelerate to a stop at a rate of 10 rps2 as soon 
as S Is entered. 

Stop - Buffered VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

I SEE ALSO Me, MQ, S 

1be motor is decelerated to a stop ustng the CUl'l'ellt 
acceleration value (A). The cormnand can be used in the x:: or 
IIQ modes. 
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SIM Set Indexer/Following Mode VALID 
Set-up Software Version 1.5 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

.SIMn n - mode 0 - 2 0 Buffered 
number Independently Saved 

EXECUTION TIME I SEE ALSO CCS 

RESPONSE TO aSIM IS * n 

O.acrlptlon 

Example 

SKE 
Programming 

SYNTAX UNITS 

<a>SDn n - input 
status 

EXECUTION TIME 

This command Is used to configure the serial control module 
for following a second encoder. The mode of operation Is 
selected by n as follows: 

n = 0 Normal control module operation. In this mode any 
pulses arr1V1ng at the second encoder input are ignored. 

n = 1 Encoder following operation. In this mode the position 
of the motor follows the pulse stream on the second 
encoder input and the control module motion 
commands are inactive. 

n = 2 Super posItion operaUon. In this mode both the 
incoming pulses from the second encoder and control 
module motion commands are active. The position of 
the motor Is the sum of both motions. 

The stop commands and the resolutiOn commands. CIIR and 
Ct7R. do not affect the second. encoder tnput. Enable and 
disable commands are e1fecttve. 

Qt$crjptjgo 

Set normal control mode 
Go home 

Command 

lSIM" 
GB2 
lSIMl Set control by second encoder 

Skip on Equals VALID 
Sottware Version l.~ 

RANGE DEFAULT ATTRIBUTES 

0, 1, or X None Buffered 
~avable in Sequence 

I SEE ALSO TRE 

Description This command instructs the system to sldp the following 
command on an input pattern equal to n. This command Is 
used in sequences to control execution flow. The pattern. 
from left to right. is as follows: 

HOME. LMT·. LMT +. +JOG . .JOG, EIN, INDEX TRACK· INPUT 1. INPUT 2. INPUT 3, INPUT 4, INPUT 5. INPUT 6. INPUT 7. 
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Example 

SKN 
Programming 

SYNTAX UNITS 

<a>SltNn n - input 
status 

EXECUTION TIME 

Description 

Each input can be '" (off). 1 (on) or X (don't care). You can omit 
traJ.l1ng X specifiers Within each group of 7 spec1fiers. For 
example the folloWing two specifiers are equivalent: 

•• 1XXXX_XXXllXX and .In_xXXii 

The next two are also equivalent: 

lEXXXXXX X1XXXXX and _Xl 

B.IRODI. Cgmmaod 
lSKZXXl The next command will be skipped if the positive lim it 

input is active 

Skip on Not Equal VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0, 1, or X None Buffered 
Savable in Sequence 

I SEE ALSO TRN 

This command instructs the indexer to skip the next 
command when the input pattern 15 JlQ1 equal to n. The 
command 15 used in sequences to control execution flow. The 
fonnat for n is nnnnnnn_nnnnnnn. This represents the 
state of all inputs to the control module. The pattern from left 
to right 15 shown below: 

HOME, LMT·. LMT +, +JOG, .JOG, EIN, INDEX TRACK· INPUT 1, INPUT 2, INPUT 3, INPUT 4, INPUT 5, INPUT 6, INPUT 7. 

Example 

Each input can be '" (om. 1 (on) or X (don't care). You can omit 
trailing X specifiers within each group of 7 spec1fiers. For 
example the following two specifiers are equivalent: 

•• 1XXXX_XXXllXX and •• 1_XXXil 

The next two are also eqUivalent: 

XXXXXXX _Xl XXXXX and _x 1 

Command 
lSKlIl_ 

P'$criRtjgD 
The next command will be skipped if the HOME input 
is not active . 



SP 
Programming 

SYNTAX UNITS 

aSP<s>n n - motor 
steps 

EXECUTION TIME 

D •• crlptlon 

Example 

SECTION J. SYSTEM PROGRAMMING J1·67 

Set Position VALID 
Software Version 2.2 

RANGE DEFAULT ATTRIBUTES 

-268435455 to 0 Buffered 
+268435455 !savable in Sequence 

I SEE ALSO MPI, MPA, PR, D, PZ 

This command adds the value of n to the absolute position 
counter. The counter 15 set to n if a PZ command 15 given prior 
to the SP command. This command 15 useful for setting the 
absolute zero point to some location other than that of the 
physical hardware home. 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 a mown distance 
away and resetting the reference point with the SP command, 
the system may be made to function as if the home SWitch 
were at the cut point. 

The units of the SP command are scaled by the CXR command. 
You can get a position report in the same units by using the 
DPA command. 

Command 
~B2 

PZ 
srul •• 

p.scrjotjon 
Go Hom. at 2 rps 
S.t position to z.ro 
The absolute position will be SIt to 4000 SO that the I 
absolute zero will be one motor r.volution away from 
the switch location. 

SS Software Switch Status VALID 
Status 

SYNTAX UNITS 

aSS None 

EXECUTION TIME 

RESPONSE TO aSS IS 

D •• crlptlon 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Independently Saved 

I SEE ALSO SS commands 

*bbbb_bbbb (b. 0 or 1) 

Th15 command displays the RS-232C control module option 
swttches. The response 15: 

bbbb bbbb 

///1 
ABeD 

\ \ \ \ 
E FG H 

The response *bbbb_bbbb represents ABCDEFGH (t.e .. SSA, 
SSB etc.). 
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SSA RS-232C Echo Control VALID 
Set-Up 

SYNTAX UNITS 

aSSAn n - echo 
on/off 

EXECUTION TIME 

RESPONSE TO aSSA IS *b 

Description 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0 or 1 . 0 Buffered 
Savable in Sequence 

I SEE ALSO None 

1bJs command turns the RS·232C echo on and off. 

• ISW = Echo on 
• SSAl = Echo off 

In the Echo On mode. characters that are recetved by the RS-
232C control module are echoed automaUcally. In the Echo 
00 mode. characters are not echoed. This cormnand is useful 
If your computer cannot handle echoes. 

Command 
SSAl 

B,soons. 
Turns th, echo off (Charactars sent to the BS·232C 
control module ara not echoed back to the host). 

sse Set Input 6 as a Clear Pause VALID 
Set-Up Input Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aSSBn r: - function 0 or 1 0 Buffered 
on/off ~avable in Sequence 

EXECUTION TIME I SEE ALSO IS 

RESPONSE TO aSSB IS *b 

Description This command allows you to set input 6 to clear a pause. 
n=O: nonna! 
n = 1: Input 6 clears a pause 

sse Set Output 2 as an In-Position Output VALID 
Set-Up Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aSSCn n - function 0 or 1 0 Buffered 
on/off ~avable in Sequence 

EXECUTION TIME I SEE ALSO IO 

RESPONSE TO aSSC IS * b 

Description This command allows you to set Output 2 as an In-position 
indicator output. 
n =0: Nonna] 
n =1: Output 2 is configured as an tn·position. output 
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SSD Set Output 1 as Composite VALID 
Set-Up Fault Signal Software Version 1.6 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

.SSDn n • function 0 or 1 0 Buffered 
on/off ~avable in Sequence 

EXECUTION TIME I SEE ALSO 10 

RESPONSE TO aSSD IS * b 

D.scrlptlon This command anows you to set Output 1 as a compostt fault 
indicator output. 

SSE 
Set-Up 

SYNTAX 

aSSEn 

EXECUTION 

RESPONSE 

n=O: Normal 
n = 1: Output 1 is configured as a composite fault indicator 
When functioning as a composite fault indicator. the output is 
normally on and any fault that disables the drive generated 
by software. watchdog time-out, or an Incoming emergency 
stop s~ will cause the output to tum off. This does not 
include the effect of S'1'l. which deliberately disables the 
drive. 

Set Input 5 as a Controlled VALID 
Stop Input Software version 1.4 

UNITS RANGE DEFAULT ATTRIBUTES 

n • function 0 or 1 0 Buffered 
on/off Savable in Sequence 

TIME I SEE ALSO IS, LA, 5 

TO aSSE IS *b 

Description n= 0: Normal 
n = 1: Input 5 is configured as a controlled stop Input 

If you issue the SSEl command and if Input 5 goes h~h. the 
axis wt1l stop. using the LA setting. I 
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SSF Set Input 4 as Sequence Strobe VALID 
Set-Up Software Version 1.5 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

.ssrn n - function 0 or 1 0 Buffered 
on/off Savable in Sequence 

EXECUTION TIME I SEE ALSO IS, SN 

RESPONSE TO alsr IS *b 

D •• crlpUon n=O: Normal 

SSG 
Set-Up 

SYNTAX 

aSSGn 

EXECUTION 

RESPONSE 

n = 1: Input'4 defined as a sequence strobe 
When actJve. Input .. causes execution of the sequence number 
found at the value on Inputs 1-3 or Inputs 1·3 and Input 7 if 
OSOl Is selected. 

Save Command Buffer on Limit VALID 
Software Version 1.4 

UNITS RANGE DEFAULT ATTRIBUTES 

n - !\;nction 0 or 1 0 Buffered 
or./off ~avable in Sequence 

TIME J SEE ALSO LD, SSH 

TO aSSG IS * b 

Description n = 0: Normal 
n = 1: Command buffer saved on l1m1t 

SSH 
Set-Up 

SYNTAX 

aSSBn 

EXECUTION 

RESPONSE 

Nonnally. when a l1m1t Is reached. the current command 
buffer or sequence is scrapped thus preventing further 
execution. Setting this bit to 1 prevents this actiVity. 

Save Command Buffer on Stop VALID 
Software Version l.~ 

UNITS RANGE DEFAULT ATTRIBUTES 

n • function 0 or 1 0 Buffered 
on/off ~av.ble in Sequence 

TIME I SEE ALSO S, SSG 

TO aSSB IS * b 

Description n =0: Normal 
n = 1: Save command buffer on Stop (S) command 



ST 
Programming 

SYNTAX UNITS 

<a>STn n - func:t ion 
on/off 

EXECUTION TIME 

D •• crlptlon 

Exampl. 

SV 
Programming 

SYNTAX UNITS 

<a>SV None 

EXECUTION TIME 

Description 

SECTION J. SYSTEM PROGRAMMING J1-71 

Shutdown VALID 
Software Version 1.5 

RANGE DEFAULT ATTRIBUTES 

0 or 1 1 Buffered 
Never Saved 

I SEE ALSO OFF, ON 

.. The drtve 15 enabled and any brushless or stepper motor 
fnlt1al1zed if reqUired. 

1 The drive 15 disabled. 

Any move commands gtven durtng motor shutdown will not 
be executed. STII ramps the currents up to nonna! level (at the 
position read upon execution of the sn command) and re­
enables all move commands. This function 15 normally used 
to allow manual positioning of the load. 

Command 
S'fl 

Save 

RANGE 

None 

I SEE 

pescrjption 
Disables the drive 

DEFAULT 

None 

ALSO RIFS, RFS 

VALID 
Sof'tware Version 1.4 

ATTRIBUTES 

Immediate 
Never Saved 

This command causes the current servo. set up. and indexer 
parameters to be saved in non-volatile RAM. 

7l) Ilia: *$\fullII saw dD.tG. jum.per J must be in place. JIernDue 
tlaejurnplJr to write prot«:t tM .R.Ur. 
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T 
Programming 

SYNTAX UNITS 

<a>'1'n n - seconds 

EXECUTION TIME 

De.crlptlon 

Example 

Time Delay VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0.01 to 999.99 2 Buffered 
Savable in SequencE 

I SEE ALSO NONE 

1'hJs command causes the RS-232C control module to wait the 
number of m1ll1seconds specUled before It executes the next 
conunand In the bu1fer. 

Command 
lUI 

a5 
vs 
D2S ••• 
'1'.5 
c: 
'1'1 
c: 

Ptssrjptjon 
Sets indexer to normal mode 
Sets acceleration to 5 rps2 
Sets velocity to 5 rps 
Sets distance to 25,000 cw steps 
Sets time delay to 0.5 seconds 
Executes move 
Sets time delay to 1 second 
Executes move 

Sets the mode to nonnal. acceleration to 5 rps2. velocity to 5 
rps and cUstance to 25.000 steps. Pauses the motor for 0.5 
seconds. then executes the move. After a further delay of 1 
second. It again executes the move. The resolution is 2 ms. 

TRD Trigger on Input Distance VALID 
Set-Up 

SYNTAX UNITS 

<a>'lltDn n - user steps 

EXECUTION TIME 

De.crlptlon 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

-2097152 to None Buffered 
+2097151 Savable in Sequence 

J SEE ALSO MQ 

This conunand defines the moment at which' the velocity 
changes when the RS-232C control module has reached a 
spedJled position within thts move. The dtstance specified is 
always Incremental. 

Command 
'1'aD3 ••• 
Vl. 

D'sc;rjptjon 
Set speed change distance to 3000 ateps 
Change speed to 10 revslStc 
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TRE Trigger on Input Equal VALID 
Programming 

SYNTAX UNITS 

<a>1"Un n - input 
status 

EXECUTION TIME 

D.scrlptlon 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0, 1, or X None Buffered 
Savable in Sequence 

I SEE ALSO MQ, SKE 

Use this c:ormnand to pause a move until the mput status = 
IUUUUUUl IlIUUUlIUl. The format Illlllllllllll Illlllllllllll Is 
from left to rtght: -

HOME. LMT-. lMT + • ..JOG. ~. EIN. INDEX TRACK -INPUT 1. INPUT 2. INPUT 3, INPUT ", INPUT 5, INPUT 6, INPUT 7. 

Each mput can be" (om, 1 (on) orX (don't care). You can omit 
tra1llng X specifiers Within each group of 7 specifiers. For 
example, the specJ.fiers: 
IflflXXXX_XXXllXX and Iflfl_XXXll are equivalent. 

The next two specifiers are also equivalent: 
xxxXXXX_X1XXXXX and _Xl 

TRIP Trigger on In-Position VALID 
Programming 

SYNTAX UNITS 

<a>TRIP None 

EXECUTION TIME 

D.scrlptlon 

Example 

Software Version 1.5 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

J SEE ALSO MC, MQ, SSC 

After use of this command. further buffered commands are I 
not executed until the motor has stopped Within the deadband 
region for the specifled time. The command can be used in the 
XC or NO modes. 

O:m!maod 
JIG 
11SCl 
V3S 

c 
'faI' 

DtICriR'ion 
Sets indexer to speed change mode 
Eneb .. s output 2 as an in-position output 
Sets velocity to 35 rps 
Sets acceleration to 200 rps2 
Sets distance to 80,000 staps 
Loop 
Executes move 
Delays next move until motor is stopped within 
daadband 

• End loop 

The motor will accelerate to 35 rps and travel 80,000 steps. It 
w1l1 then watt in poslt1on before repeating the move. 
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TRN Trigger on Input Not Equal VALID 
Programming 

SYNTAX UNITS 

<a>'1'Dn n • Input 
St.at us 

EXECUTION TIME 

D •• crlptlon 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

0, 1, or X None Buffered 
Savable in Sequence 

I SEE ALSO sse, SJ<N 

nus command pauses execution of a move until the input 
status is Jlg1 equal to DJUlIUUm_llnnnnnn. The format 
1l1l1lr1r1IlIl_IlIlIUUlIlr1 15 from left to nght: 

HOME. LMT-, LMT +, +JOG, ~, EIN, INDEX TRACK - INPUT 1, INPUT 2, INPUT 3, INPUT ", ~PUT 5, INPUT 6, INPUT 7. 

Each fnput can be 0 (off), 1 (on) or X (don't care). 
You can omit t:raJl1ng X spec1f1ers Within each group of 7 
specifiers. For example, the following specifiers are 
equivalent. 

flruxxxx_XXXllXX and flfIl_XXXll 

The next two specifiers are also eqUivalent: 

XXXXXXX_X1XXXXX and _Xl 

TRR Registration Mode VALID 
Set-up 

SYNTAX UNITS 

<a>TR.Rn n - User steps 

EXECUTION TIME 

Description 

Software Version 2.3 

RANGE DEFAULT ATTRIBUTES 

±20971S1 0 Buffered 
Savable in Sequence 

J SEE ALSO sse, SJ<N 

This command selects a regtstratIDn move. a move ending a I 
specified distance in user steps after a mark signal appears at 
Input 6. The move is used in modes Me or NQ. Registration 
moves are described in detallin Section H. 
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TUNE Display Tuning Settings VALID 
Status Software Version 2.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

a~OJQ<n> N/A 1 -11 None Buffered 
Savable in Sequence 

EXECUTION TIME I SEE ALSO DR, TUNET, TUNEV 

RESPONSE TO a'l'tDmn IS * (report of specified tuning setting - see below) 

RESPONSE TO a'l'tDm IS * (report of all tuning settings - see below) 

D •• crlptlon 

Example 

The t'OIIZ command With no parameter causes the control 
module to report tUning Information calculated or measured 
during the previous move. The response fonnat Is as follows: 

l. Measured largest error (steps) 
2. Measured largest torque demand 
3. Measured settling time within Window (ms) 
4. Measured total inde:x:1ng + settling time (ms) 
5. Calculated stiffness (mNm/ step) 
6. Calculated error at max1mum torque (steps) 
7. Estimated load inert.1a (Kg/cm2) 
8. Estimated maximum available acceleration (revs/sec2) 
9. Estimated double time constant (ms) 

10. EsUInated 1/2 settling time (ms) 
1l. Estimated closed loop bandwidth (Hz) 

If a numeric parameter <n> is entered, any one of the above 
values as defined by the number will be reported. 

Command 
lTOHZT 
CIW2 
D.IIII 

A11I1I 
V511 
r: 
lT0813 

p.scription 
S.If-tun. s.rvo 
Sat narrow ~n position' window 
S.t distanc. to 400 st.ps 
Sat acc.l.ration to 100 rps2 
Stt v.locity to 50 rps 
Go - start the move 
R.port data item 3 (settling tim.) only 
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TUNET Servo Self· Tuning VALID 
Status (Torque amplifier settings) Sof~ware Version 2.4 

SYNTAX UNITS 

<a>'1'UHE'r None 

EXECUTION TIME 

D •• crlptlon 

Example 

s,',ty 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

J SEE ALSO TUNE, TUNEV 

1111s command self-tunes the seIVO as a torque amplifier. The 
following parameters are set: 

CP G Maximized to the point where the standing digital 
vibration is reasonable. 

CVG Set ror stablllty -little overshoot beyond the end 
POint of a move and no oscillations. 

cor!' Set so that the average error is zero. This cancels the 
effect of amplifier and graVitational offsets on 
positioning accuracy. 

C'r G Set to cut off the velocity feedback action at high 
frequency. 

C I G Set to zero. Integral action Is aJways de-stab1l1z1ng 
and a specialized feature associated with a 
requirement for extreme accuracy. 

CI' G Set to zero. assuming a POlnt-to-polnt application. 
You should set this to the value of C'YG (PID 
equtvalent) if you have a rolloWing/contouring type 
application. 

Command 
l'fOBZT 
lSV 

p.scrjQljoo 
Self-tun. servo for torque amp. 
Sav. param.ters for future use 

The tuntng process moves the load a distance of 178 steps 
backwards and forwards ustng step changes of position 
demand that result In about 50% of the maximum available 
motor torque being suddenly applied to the load. ThIs process 
continues for up to 30 seconds depending on the load 
conditions. During this tJme buffered commands typed at the 
keyboard or pending In a sequence w1Il not be executed. 
However. the unit W1II respond to immediate conunands such 
as It. S or OIT. to enabled end-or-travellnputs. to an enabled 
Input 5 stop input. and to the emergency stop Input. If the 
tuntng is interrupted In thfs way. the seJVO parameters w1ll 
then be In an intermediate state and it may be necessaJY to 
cycle the power or use the z command to restore them to a 
viable state. 
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TUNEV Servo Self· Tuning VALID 
Status (Velocity amplifier .ettlngs) Sof~ware Version 2.4 

SYNTAX UNITS 

<a>TUHZV None 

EXECUTION TIME 

D •• crlptlon 

Example 

Safety 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

I SEE ALSO TUNE, TUNET 

1111s command self-tunes the servo as a velocity ampl11ler. 
The process may also be used for pneumatlc and hydraulic 
actuators. It Is a lim1ted process. max1milstng CPG starting 
from the value you enter so that there is l1tt1e overshoot and 
no osdllaUons. The ftnal value of CPG is dependent on the 
velOCity loop gain which you have set. The following 
parameters are set: 

CPG Max:Im1zed. starting from the entered value and taken 
to the point where there Is little overshoot beyond the 
end of move pOSition and no oscillatlons occur. 

CVG Not altered - normally zero since damping Is provided 
by the velocIty amplifier. 

corr Set so that the average error Is zero. nus cancels the 
effect of amplifier and gravitational offsets on 
posItioning accuracy. 

CTG Not altered. 

C I G Set to zero. Integral actlon is always de-stablltztng 
and a specialized feature associated with a 
requirement for extreme accuracy. 

CI' G Set to zero. 

Command 
lCP~SO 

l!".ZV 
lSV 

PtscrjDtjpo 
CPG set for a low gain 
Sen·tune servo for velocity amp. 
Save parameters for future us. 

The tuning process moves the load a distance of 178 steps 
backwards and forwards using step changes of position 
demand that resuh in about 50% of the DWdmum available 
motor torque being suddenly applied to the load. nus process 
continues for up to 30 seconds depending on the load 
conditions. During this t1me buffered commands typed at the 
keyboard or pending In a sequence w1l1 not be executed. 
However. the unit w1ll respond to lmmedtate commands such 
as It. S or OIT. to enabled end-of-travelinputs. to an enabled 
Input 5 stop Input. and to the emergency stop mput. If the 
tuning Is Interrupted In this way. the servo parameters will 
then be in an intermediate state and It may be neccssaIY to 
cycle the power or use the z command to restore them to a 
viable state. 
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U 
Programming 

SYNTAX UNITS 

<a>O None 

EXECUTION TIME 

D.scrlptlon 

Example 

V 
Motion 

SYNTAX UNITS 

<a>Vn n - rps 

EXECUTION TIME 

Pause VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO PS, C 

Use this command to pause execution of a command str1ng at 
the pomt where a 0 command 15 entered. The C tommand wtll 
cause execution to be resumed at the point where It was 
paused. 

Command QttscrjR1jgn 
II R Sets indexer to normal mode 
Ale Sets acee leration to 10 rps2 
v 1 e Sets velocity to 10 rps 
L Begin Loop 
Daee Sets distance to 8,000 cw steps 
I; Executes move 
B - Changes direction of move 
I; Executes move 
R End loop 

In this example, the motor turns 2 revolutions in the positive 
direction, then two revolutions in the negattve direction in a 
continuous loop. If a t1 command 15 entered during the 
execution of the loop, the motor will stop at the end of Its 
current move. Upon receipt of a c command, execution of the 
loop w1ll be resumed from the point where it was paused. 

Velocity VALID 
Software Version 1.5 

RANGE DEFAULT ATTRIBUTES 

0.0001 to 100.00 1 Buffered 
!savable in Sequence 

I SEE ALSO A, CPE, D 

RESPONSE TO aV IS *V - nn revs/sec (*nn) 

D.scrlptlon 

Example 

nus command sets the velocity. If no rate 15 gtven, the last I 
defined velocity 15 used for the move. 

If the ftJoclty Is let too hJeh. the foDowm, errGI' wID aceed I 
the m'l'tmum pomdcm error (let by en) aDCI the drift wID be 
gut cbm. nue actual top speed qfthe motor is Umfted btl the 
motor q,pe and driw. 

Command 
Ale 
vle 
Daeee 
I; 

DescriPtion 
Sets acceleration to 10 rps2 
Sets velocity to 1 0 rps 
Sets distance to 8,000 cw steps 
Executes move 



VSy 
Motion 

SYNTAX UNITS 

<a>VSYn n - rps 

EXECUTION TIME 

D •• crlptlon 

Example 

XC 
Status 

SYNTAX UNITS 

axe None 

EXECUTION TIME 

RESPONSE TO axe IS 

D •• crlptlon 
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Velocity Change In VALID 
Synchronous Mode Software Version 2.2 

RANGE DEFAULT ATTRIBUTES 

0.0001 to 100.00 1 Buffered 
~avable in Sequence 

I SEE ALSO GSY, MSY, V 

nus command Is used to produce a sJmultaneous speed 
change across a number of axes. aU of which are runnmg 111 
modes lie or IIQ and executing VSY commands. This Is 
mustrated In the example shown. where ax:1s 1 waits for VSY 
commands for the other axes In synchronous mode and then 
their speed changes are executed at the same tJme. 

For 2·axts synchronization: 
Command 
IIC 
IISY 
lV21B 
2V1IB 
C 
lVSY11B 
2VSYS 

Checksum 

RANGE 

None 

p'IsrjR1igo 
Set continuous mode on all axes 
Set synchronous mode on all axes 
Set speed for axis 1 to 20 rps 
Set speed for axis 2 to 10 rps 
Start all axes 
Axis 1 does not change speed 
until axis 2 changes speed 

VALID 
Software Versior. 

DEFAULT ATTRIBUTES 

None Buffered 

1.5 

Savable in Sequence 

I SEE ALSO None 

(see below) 

This cormnand causes the checksums for the volaWe and 
non-volatile RAM to be computed and reported. 

r 
>lXC 

Current ram checkaum • nnnn 
Backup ram checkaum • nnnn 
Computed backup ram checkaum • nnnn 
Current map vera1Dn • nn 
Backup map vera10n • nn 
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XD Sequence Definition VALID 
Programming 

SYNTAX UNITS 

<a>XDn n - sequence 
number 

EXECUTION TIME 

De.crlptlon 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

1 - 16 None Buffered 
Never Saved 

-I SEE ALSO XT, XE, XR, XRP 

1b1s is the Start sequence indicator for def1n1ng a sequence. 
It clears the command buffer and all subsequent commands 
will be stored in the buffer until receIpt of an XT command. A 
sequence w1ll not be stored Sf a sequence with the same 
number Ident.1fler already exists. or Sf there is an error in 
writing the sequence. nt.e sequence is not stored til 
nonvolatUe memory until the sv conunand Is gwen. 

Command 
XOl 
A11B 
V11B 
081B1B1B 
G 
D41B1B15 
B 
G 
XT 

Ptscrjptjon 
Starts definition of sequence , 
Sets acceleration to '0 rps2 
Sets velocity to '0 rps 
Sets distance to 8,000 cw steps 
Executes move 
Sets distance to 4,000 cw steps 
Changes direction 
Executes move 
Ends definition of sequence , 

The sequence is defined as sequence # 1. Each tJrne XIU 15 
entered the motor W1l1 turn 2 revolutions positive and then 1 
revolution negative. 

XE Sequence Delete VALID 
Programming 

SYNTAX UNITS 

<a>Dn n - sequence 
number 

EXECUTION TIME 

Description 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

1 to 16 None Buffered 
Independently Saved 

1 SEE ALSO XT, XD, XR, XRP 

Use this conunand to delete sequence n from RAM. 

Command 
Xll 
IV 

Ptscrjptjon 
Erases sequence 1 
Save 

Sequence # 1 15 deleted from RAM. 
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XP Power-On Sequence Number VALID 
Programming 

SYNTAX UNITS 

<a>XPn r. - sequence 
number 

EXECUTION TIME 

RESPONSE TO <a>XP IS 

Description 

Example 

XR 
Programming 

SYNTAX UNITS 

<a>XRn n = sequence 
number 

EXECUTION TIME 

Description 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

1 to 16 None Buffered 
Independently Saved 

I SEE ALSO XO, XSR, XZ, XSP, 1M, SS 

Power on sequence number - *nn (*nn) 

This collm18lld sets the power-on sequence mode and 
sequence number to be executed on power up. The command 
must be saved before power off to enable the sequence to be 
executed on power up. If the command XPQJ 15 sent. no power­
on sequence w1ll be executed. This facility 15 normally used 
for stand alone operation. 

Command 
XPl 

Dtserjptjon 
Specifies that sequence .1 will be executed on 
power-up 

Ru n Sequence VALID 
Software Versior. 

RANGE DEFAUL T ATTRIBUTES 

1 to 16 None Buffered 

1.4 

Savable in Sequence 

1 SEE ALSO XT, xo, XE, XRP 

An D. conunand can be used Within one sequence to start 
execution of another sequence: all commands in the first 
sequence following the XIl will be executed after the sequence 
called by the XIl command is complete (in this respect an XR 
acts like a subroutine call). 

You must be certa1n that the number of loops and loop 
tenntnators are balanced Within a single sequence. You 
cannot start a loop in one sequence and end it in another 
called by the D. command. 

XlU (Sequence # 1 w1ll be executed.) 
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XRP Run/Pause Sequence VALID 
Programming 

SYNTAX UNITS 

<a>XUn n - sequence 
number 

. EXECUTION TIME 

Description 

Example 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

1 to 16 None Buffered 
Savable in Sequence 

I SEE ALSO XT, XD, XE, XR 

The UP command operates in the same way as XIl except that 
a pause conditJon. which must be cleared before the command 
buffer is executed. is automatJcally generated. The pause 
condition is executed only if the sequence is valid and 
actually run. 

DPl (Sequence # 1 is loaded into the command buffer and ts 
paused untJI a continue Ie command) 15 entered). 

XRT Return From Sequence VALID 
Programming 

SYNTAX UNITS 

<a>XR.'1' None 

EXECUTION TIME 

Description 

Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Savable in Sequence 

I SEE ALSO XT 

Thts command Is used in a sequence to tenn1nate executJon of 
that sequence. It ts typiCally used 1n branched sequences 
where the RS-232C control module must exit the sequence 
before the XT command. 

Used in conJunctJon wtth SJaP commands. 
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XSD Sequence Download Status Report VALID 
Status 

SYNTAX UNITS 

a:KSD None 

EXECUTION TIME 

RESPONSE TO dSD IS 

D •• crlptlon 

Example 

Software Version 1.~ 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Never Saved 

I SEE ALSO )CD 

*n 

nus command requests a status report of the previous 
sequence download from the controller to the indexer. The 
response 15 a single ASCU character followed by ICR}: 

0. Download ok<cr> 

1: Cannot overwrite existtng sequence <CD (sequence with 
this number already exists - erase previOUS one fIrSt) 

2: Sequence buffer full<cD 

In order to retain the sequence U is necessary to save tt USing 
the sv command. 

Command 

XSO 

SI$ROOS' 

*. (Sequence download ok) 

XSR Sequence Run Status Report VALID 
Status 

SYNTAX UNITS 

aXSR None 

EXECUTION TIME 

RESPONSE TO altSR 

D •• crlptlon 

Example 

Software Version 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO XR, XRP 

IS * n 

ThIS conunand requests the sequence run status. The 
response IS a stngle ASCII character followed by <Cr>. 

~cr> • runntng (or ran successfully) 

1.4 

2<cr> • tnvalid sequence· requested sequence doesn't exist 

Command 
XSR 

Al5pgas, 

*. (sequ,nc, ok) 
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XSS Sequence Status VALID 
Software Version 1.4 

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES 

aXSSn n - sequence 1 to 16 None Buffered 
number Never Saved 

EXECUTION TIME I SEE ALSO XD, XT, XE 

RESPONSE TO axSSn IS * n 

D.scrlptlon 

Example 

This command requests the status of sequence n. The 
response 15 a single ASCII character followed by <cr> . 

• <cr> Empty· sequence doesn't exist 
2 < c r > OK • sequence does exjst 

The XSS command w1ll Wonn the user j[ the sequence 
indicated by the number lmmedlateJy folloWing (no space) the 
XSS command does In fact exist In memory. 

Command 
XSSl 

Response 
*18 
(Sequence not defined) 

XT Sequence Terminator VALID 
Programming 

SYNTAX UNITS 

<a>X'l' None 

EXECUTION TIME 

Description 

Software Versic~ : .4 

RANGE DEFAULT ATTRIBUTES 

None None Buffered 
Independently Saved 

I SEE ALSO XD 

The X'l' command 15 used to terminate a sequence download. 
thus returning the system to command mode. The executable 
end of sequence is also marked at this point. 

XU Sequence Upload VALID 
Programming 

SYNTAX UNITS 

aXO<n> n - sequence 
number 

EXECUTION TIME 

RESPONSE TO axtr<n> IS 

Description 

Software Version 1.~ 

RANGE DEFAULT ATTRIBUTES 

1 to 16 None Immediate 
Never Saved 

J SEE ALSO XD, RIFS 

(see desc:riJ:)tion) 

The sequence upload command displays the sequences stored 
in RAM. The value n 15 the sequence number and j[ It 15 
omitted a display of all stored sequences wtll occur. The RS· 
232C control module is supplied with default sequences to get 
you started (see lUI'S command). 



XZ Reset 
Programming 

SYNTAX UNITS 

<a>XZ None 

EXECUTION TIME 

O.scrlptlon 

• y 

SYNTAX UNITS 

<a>Y None 

EXECUTION TIME 

Description 

Example 

Z 
Programming 

SYNTAX UNITS 

Z None 

EXECUTION TIME 

Description 

SECTION J. SYSTEM PROGRAMMING J1-8S 

Power-Up Sequence Mode VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Independently Saved 

I SEE ALSO z, XP 

1b1s cormnand sets the power-up sequence mode to zero 
(thereby disabling sequence actlvatlon on power-up). This is 
the same (unctlon as XP~ but It also calls the IV command to 
save this mode . 

Terminate Loop VALID 
Software Version 2.3 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO L, N 

This command terminates a loop at the end of the current 
pass. 

Command 
L 
Ale 
VUI 
D8eQlQl 
'U QIQIQI 
c: 
• y 

p.scrjptjon 
Begins loop 
S.ts acc.l.ration to 10 rps2 
Sets v.locity to 10 rps 
S.ts distanc. to 8,000 CW steps 
Sets tim. d.lay to 1,000 ms 
Executes move 
Ends definition of loop 
Terminates loop 

This loop w1ll continuously cause the motor (4.000 steps/rev) 
to move 2 revolutions positive and then wait (or 2 seconds. 
Loop will be terminated at the end of the pass dunng which 
the Y command is entered). 

Reset VALID 
Software Version 1.4 

RANGE DEFAULT ATTRIBUTES 

None None Immediate 
Never Saved 

I SEE ALSO sv 

This command appUes a reset as if the power had been 
SWitched ofT and then on again. The command Is uniVersal 
and It returns all axes to their last saved settings - 11 cannot be 
made device-specific. 
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Command Summary 

Help Command (HELP') t-H~E'f"L,;;P:-___ -+~Prod~uce~~a;;;.lI.;.;.hel_~p~dis .. ~P_IIa;;.!lIYS.;;... ____ -t 
HELP, HELP Il&t 
HELP2 Indexer (;Ommandli 

HELP. Sequence Commands 
HELPS Homing, Jog, Limit 
Hi LPI Option Set Commands 

LP7 Information (;Ommands 
;LPI Inpull and outputs 
L PI ConlrOland Memory commands 
U , 0 Using Ihe Indexer 

E U " servo setllnas 

lIotlon Command. (HELP2) A(n} Set acceleration 
C Continue 
D(n) Set move cistance 
FDA Set feed ac::celeratlon 
fJ)V set feed veloajy 
G Go, make • move 
GL Go linear 
G5Y Go synchronous 
H Reverse motor directIOn 
H. Set POSitive direction 
H· set negatIVe direction 
L(n) Loop instructions 
MAS Mode .synchronous 
Me Move continuous 
MN Normal preset moves 
MPA Absolute poSition mode 
UPI Incremental POSItion mode 
MO Velocity change preset moves 
MSY Mode synchronous 
N End of loop indICator 
PS Walt lor continue 
PSY Pause synchronous 
SIM Set Indexertlollowing mode 
T(n) Delay lor n sees 
TRD Pause until distance reached 
TAE Pause until inputs equal 
TAIP Pause until in position 
TAN Pause until inputs not equal 
TRA Pause lor 16 registration 
U Pause, walt for continue 
V(n) Set velOCity 

... rt/Stop Command. (HELP3) K Kill motIOn 
LS SlOp now at LA deceleration 
Off Immediate stop - ~ergl&' 
ON Immediate stan - lSe 
S Stojl motIOn, decelerate now 
SB Stop motion. buffered 
STO Energise dnve 
ST1 Oe .. nerQise dnve 
Y Terminate 1000 or sequence 
Z Power up reset 
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Sequence Commanda (HELP4) ~~~---------+~;;~~~~~~~---------f 

use 

Homln;, Jog, Limit Commanda (HELPS) A(n) 581 go home acceleration 
IH+/o(n) GoO home WlItI Clrec1IOn + veiocitv 
HF( n) Fin .. home mow. velodty 

JA n ~ acceleration 
,JV n ~U()!tv~ 
LA n Set limit acen 
LD n Set limit funellon 
PZ ~t current ~lIon as absolute zero 
SP Set cumHl~itlOn to value 

Option Set Command. (HELPS) E Enable communicallons 
EX 1.temllnal O.computer mode 
F Di5able communtcallons 
HS DISplay HNoi sWItChes 
HsA , .resolver feedbacll O.olher 
HSS Oc::losed loop brvshless 
HSe O.open loop stepper , .other 
HSD o.no dauJ1hter board , .board litted 
OS DIsplay 'OS' switches 
OSS , -Switched integral 8Ction on 
ose 1.single value returned by uS 
OSO 1.I~t 7 is se~ence select line 
OSE 1-enable~~ 

, OSF , .allow initialIse on limIt 
OSG , -allow either 
OSH , .square dither O.triangular 
051 1.reduced movement initialise 
OSJ 1.24 bit~arbox 0.16 bit 
55 J21~~ switches 
5SA Oaecho on 1.echo ott 
SSB 1.lnput 6 dears and store pause 
sse ~ .qutj)l.lt 2 IS in j)Osllion 
SSD 1..oulput 1 is CX)mposite fault 
SSE 1.lnput 5 is stop line 
SSF 1.lnput 4 is sequence select 
SSG 1.save comm butler on limit 
SSH 1.Save command buffer on stop 
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Information Command. (HELP7) I Command buffer slatus reauest 
S Command butler lize reauest 

)FX RelUms index status (32 bits) 
IC Reoort Control Module po5l1ion 
PA ~ilion"dual 

DPE :Ontlnuous error cisOlav 
IWS· >isDiav oosition setDCint 
DR isDiav reoort 
DVA liSDlev velocitv-actual 
DVS lisplay velocitv MtDoint , ~fDosition this move 

IC ~ servo 1000 diearam 
IR Reauest abaolu. -oOiIilion 
QS Send a atmcMI end 
R Status reauest 
RA limit SWItch status reauest 
RI ause statui I8QU8St 

-WE Raoon drive ltatus 
-we --c;o home Iran. liQUest 
lrPO ~ontime 
RS Seauence status reauest 
"SE Repor! MtVO error condltlOna 
flV Repor! IOhware '...,IIC", 

Input. and Output. (HELPI) 10 Sets outputs immediately 
IS Reports input status 
0 Tums outPuts on and off 
OSD '.Input 7 is &8Quence select line 
SKE Skip on inpUtsflJQual 
SKN --skiP on inouts nofiaual 
SSB '.Input 6 clears pause 
sse ,.cutout 2 is in oosltlCn 

TSD 'I-OUiPut I IS comooslte Tauh 
SSE '.lnDUt 5 is controlled stoDline 
SSF '.Input , is seQuence select strobe 
SSG I.save command buffer on limit 
SSH I.save command buffer on stop 
TRD Pause until distance r .. ched 
TRE Pause until inputs eaual 
TRIP Pause until in OOSItlOn 
TRN Pause until inputs not eQUal 

Control and Mamory Command. (HELPe) ces Confiaunt command source 
CDG Set Dailn in-prD 

.CEW Set in DOsition WIndow 

CFG Set feed forward gain 
CIG Set inteoral 8Ction gain 
CIT In DOSllion watt time (2ms ints) 

: CIW . ~1ni80ral clion window 
CJL Set motor + IoIIcl inenia CKg-c:ms4!) 
CMR Set motor resDiution 

·COFF Set amplifrer olfsit 
~CPE ~tDOit1lon error limit 
CPG Set forward o.lt\ allln 
CTG Set tilter time constant 
CTa Set available motor jiQue(NmJ 
CUR Set user resolution 
CVG Set velocliV I8edbacil. aain 
OS --sienal disDiav bv number 
OFF Immediate de-enerQlse 
ON Immedrate enerolse 
RFS servo to factory Mt1IngS 
RIFS Indexer to factory settings 
RSE ReDOI1S servo error COnditiOns 
SIM Select Indexer operation 
STO EneralSe dnve 
ST1 0e~8fQ1Se dnve 
SV s.v. OJ"ent .. mnos In badlup RAM 
TUNE Reoon tunlno Inforrne~on 

TU~--n Automatle torQue amp tunlr'iO 

TUNEV Automatle velocity .mo tuning 
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Alphabetical Command Listing 

A 
8 
8S 
C 
CCS 
CDG 
CEW 
CFG 
CIG 
CIT 
CIW 
CoIL 
CIIA 
COFF 
CPE 
CPG 
CTa 
CUA 
CVG 
D 
DFX 
DIC 
DPI. 
DPE 
DPS 
DA 
DS 
DTA 
DTF 
DVA 
DVS 
E 
EX 
F 
FDA 
FDV 
G 
GA 
GH 
GHF 
GL 
GSY 
H 
"H 
H. 
H· 
HELP 
HS 
HS8 
HIC 
HSD 
10 
IS 
"A "V 
K 
L 
LA 
LD 
LS 
liAS 
IIC 
liN 
IIPA 
IIPI 
lIa 
IISY 
M 
o 
OFF 
ON 
OS 
OSB 

ACCELERATION RATE 
BU~R STAlUS REQUEST 
BUFFER SIZE REQUEST 
CONllNUE 
CONFIGURE INPUT DECODE 
CONFIGURE DERIVATIVE GAIN 
CONFIGURE IN-POSITION WINDOW 
CONFIGURE FEEOFORWARD GAIN 
CONAGURE INTEGRAL GAIN 
CONFIGURE IN-POSITION llME 
CONFIGURE INTEGRAL ACTION WINDOW 
ENTER MOTOR + ~D INERTIA 
CONAGlJRE MOTOR RESOWTlON 
CONFIGURE AMPUAER OFFSET 
CONFIGURE POSITION ERROR 
CONFIGURE ALTER TIME caBrANT 
ENTER MOTOR TORQUE 
CONFIGURE USER RESOLUTION 
CONFIGURE VELOCITY GAIN 
DISTANCE 
DISPLAY FLAGS INDEXER 
DISPLAY INDEXER COUNTER 
DISPLAY POSITION ACTUAL 
DISPLAY POSITION ERROR 
DISPLAY POSITION SETPOINT 
DISPLAY REPORT 
DISPLAY SIGNAL 
SET DITHER AMPUTUDE 
SET DITHER FREOUENCY 
DISPLAY VELOCITY ACTUAL 
DISPLAY VELOCITY SETPOINT 
ENABLE COMMUNICAllONS 
SET COMMUNICAllON STYLE 
DISABLE COMMUNICATIONS 
ACCELERATION, LINEAR INTERP. MOVES 
VELOCITY, LINEAR INTERP. MOVES 
GO 
GO HOME ACCELERATION 
GO HOME 
GO HOME FINAL 
GO, LINEAR MODE 
GO, SYNCHRONOUS MODE 
CHANGE DIRECTION 
BACKSPACE 
SET DIRECTION 
SET DIRECTION 
PROOUCEHELPSCREENS 
DISPLAY HMf CONFIGURED SWITCHES 
CONFIGURE MOTOR TYPE 
CONFIGURE MOTOR TYPE 
DAUGHTER ~RD OUTPUTS 
IMMEDIATE OUTPUT 
INPUT STATUS 
JOG ACCELERATION 
JOG VELOCITY 
KIU. 
LOOP 
UMIT DECELERATION 
UMIT DISABLE 
UMI'T SWITCH FAST STOP 
MODE ASYNCHRONOUS 
MODE CONTINUOUS 
MODE NORMAL 
MODE POSITION ABSOLUTE 
MODE POSIllON INCREMENTAL 
SPEED CHANGE MODE 
MODE SYNCHRONOUS 
END LOOP 
PROGRAMMABLE OUTPUT 
IMMEDIATE STOP 
IMMEDIATE START 
O'T)ojER SWITCHES 
INTEGRAL ACllON SELECTION 

OSC MONITOR COMMAND REPORTING 
OS D INPUT 7 SEQUENCE SELECT 
01 E JOG ENABLE 
05F INITlAUZATlON ON UMIT 
05G DITHER ENABLE 
OSH SELECT TRlANGULAfWOUARE DITHER 
OSI INITIALIZATION MOVEMENT 
OS" SELECT 2""6 BIT GEARBOX 
P POSmON 
PIC PICTURE 
PA POSmON REPORT 
PI PAuse 
PS Y PAuse FOR SYNCHRONIZATION 
PZ POSITION ZERO 
Q 5 TRANSMIT AN IDENllF1ER 
R REPORT CONTROl.. MODULE STATUS 
RI. REPORT A - imit a'" ,..,..t 
RAT SET RATE MULllPUER VALUE 
R8 REPORT B - miacellMeOUI a"IUS ~t 
R E DRIVE STATE REQUEST 
RFI RETURN SERVO TO FACTORY SETTlNGS 
R G REPORT GO HOM! STAlUS 
R IF S RETURN INDEXER TO FACTORY SETTINGS 
R PO REPORT POWER-ON llME 
RSE REPORT SERVO ERRORS 
A5 REPORT SEQUENCE STAlUS 
AV REVISION 
5 STOP 
58 STOP BUFFERED 
5K E SKIP ON 'EQUALS' 
IKN SKIP ON 'NOT EQUAL' 
S P SET POSITION 
5 S SOFTWARE SWITCHES STAlUS 
5SA RS-232C ECHO CONTROl 
SS B SET INPUT 6 • CLEAR PAUSE INPUT 
sse SET OUTPUT 2 • IN-POSITION OUTPUT 
SS D SET OUTPUT 1 AS COMPOSITE FAULT SIGNAL 
SS E SET INPUT 5 • CONTROLLED STOP INPUT 
aSF SET INPUT. AS SEQUENCE STROBE 
SSG SAVECOMMANDBU~RON LIMIT 
aSH SAVE~NDBUFFERON STOP 
5T SHlJTt)OWN 
SV SAVE 
aAVE SAVE 
T TIME DELAY 
TAD TRIGGER ON INPUT DISTANCE 
TA E TRIGGER ON INPUT EQUAL 
TAIP TRlGGERONINPOSnON 
TAN TRIGGER ON INPUT NOT EQUAL 
TAA REGISTRATION MODE 
TUNE DlSPLAYTUNINGSETTINGS 
TUNET SERVO SELF-l\JNING (TORQUE AMP,) 
TUMEY SERVO SELF-l\JNING (VELOCITY AMP,) 
U PAuse 
V VELOCITY 
ya Y VELOCITY CHANGE IN SYNCHRONOUS MODE 
XC CHECI<SUM 
XD SEQUENCE OOWN~ 
I E SEQUENCE DELETE 
I P POWER-ON SEQUENCE NUMBER 
I A RUN SEQUENCE 
I A P RUNIPAUSE SEQUENCE 
XRT RETURN ~ SEQUENCE 
IS D SEQUENCE DOWNLOAD STATUS REPORT 
XSA SEQUENCE RUN STAlUS REPORT 
ISS X SEOOENCE STATUS 
IT SEOUENCE TERMINI. TOR 
XU SEOUENCE UPLOAD 
IZ RESET POWER-UP SEQUENCE MODE 
Y TERMINATE LOOP 
Z RESET 

I 
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Section K. 

Section Objectives 

Maintenance 

Filters 

Cables 

Connectors 

Fault Diagnosis 

Maintenance & Troubleshooting 

Thts section w1ll help you identJfy the part of your system 
(unit) that developed a fault. nus should enable you to get the 
equipment working again with m1nJmal difficulty. The LEOs 
mounted on some modules indicate the nature of a fault .. 
Using this information. you can flnd a fault and prevent a 
recurrence of the problem. 

CAUTION 
You Ihould Mver dismantle a luspect motor. "you do, 
you will demagnetize the permanent magnetl. After re­
assembly, the motor may stili run, but " will not be 
capable of giving Its full performance. 

Your system Will not nonna1ly need any routine 
maintenance. other than for the few items covered below. 

If you mounted the electronics rack in a cabinet through 
which filtered cooling air is passed. you w1ll need to inspect 
and clean the filters at regular intervals. Fallure to do this 
may result in reduced cooling. leading to overheating and 
possible fallure of the electroniCS. 

If any of your cabling is exposed. you should inspect the cable 
regularly inspecUon to prevent a machine breakdown. 

Over a pertod of time. and particularly if subjected to 
VibraUon. connectors may come loose. Inspect the connectors 
regularly to prevent this problem. 

To mtn1m1ze field failures. all electroniC units are fuDy tested 
on automaUc test equipment and then soak-tested at elevated 
temperatures before they are shipped. In spite of these 
precauUons. however. occasional fallure may still occur. 

WARNING 
Before you attempt any work on the Iystem, enlure that 
AC power II disconnected, and that the HV supply 'I 
given sufficient time (at least 5 aeconds) to reach a I8fe 
level. 
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Problem Isolation 

Power Supply and 
Drive Fault LEDs 

If your system malfunctions. you must Identify and isolate 
the problem. When you accomplish this. you can beg1n 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 addWonal units available. you may want to use them to 
replace ex:tstlng components in your system to help identify 
the source of the problem. 

Try to determine If' the problem is mechanical. electJ1cal. or 
software-related. Can you repeat or re-create the problem? 
Do not attempt to make quick raUOnalJzatlons about 
problems. Random events may appear to be related. but they 
are not necessar1ly contributing factors to your problem. You 
must carefully investigate and decipher the events that 
occurred before the subsequent system problem. 

You may be experiencing more than one problem. You must 
solve one problem at a tJme. Log (document) all testing and 
problem isolation procedures. You may need to review and 
consult these notes later. Th1S will also prevent you from 
duplicating your testing efforts. 

Once you isolate the problem. take the necessary steps to 
resolve it. Refer to the problem solutlons contatned in this 
chapter. If your system's problem persist. contact 
Compumotor's Applications Department. 

The power supply and drtve modules of your system are fitted 
with several LEOs that indicate certain fault conditions. If a 
fault develops in the system. you should first check these 
LEOs. 

Table Kl-l will help you to identify the causes of common 
faults related to the power supply and the drtve. 
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PSU LEO not illuminated AC supply not connected. AC fuse failure (fuses located on PSU 
motherboard) 

Drive logic supply LEO is not If this LEO is not iUuminated, but the drive still functions. the logic 
illuminated supply may have dropped for a short period and then returned to 

normal. If you cycle the drive enable signal. the LEO should 
illuminate. If the drive does not function, check that HV is present 
(the gr .. n LEO on the PSU ahould be illuminated). If it is, the problem 
may be due to excessive load on the external5V supply. Check that 
~e maximum current rating (O.75A) is not being exceeded. 

IDrive control fault LEO illuminated This indicates loss of tM torque demand signal from the control 
card.This could be due to a fault either in the control card, the drive, 
or Ie .. likely in the interconnection via the motherboard. 

Drive overload LEO illuminated Indicates a short circuit aeross the motor terminals, or between one 
~erminal and earth. Check the connections to thl drive and examine 
the motor cable. If necessary, check thl motor windings with an ohm-
meter. after first disconnecting the motor cable from the drive. 

Drive HV over-voltage LEO This will happen if IXClAive regeneration occurs. To confirm this. 
illuminated check that thl fault occurs during deceleration; if so, first check the 

dump fuse (FS1) on the PSU. If this is intact, it may be necessary to 
increase the rating of thl power dump resistors. Before you do this, 
contact Compumotor for further advice and filtina instructions. 

Drive over-temperature LEO ever-temperature faults can be caused by a failure within the drive or 
illuminated motor, an elevated ambient temperature. or poor ventilation. Check 

or replace the motor and check ventilation fans and filters (where 
fitted) and ambient temperature. "there is no problem in these areas, 
the drive itself is probably faulty. rtt. LEDs on the Driv. Moc/u/tl are 
latch«i in the faulf condition and the drive is disabl«J. To reset the 
latch. you should remove and re- apply the Enable signal. 

Poor system high speed Failure of one AC fuse when a 3-phase supply is being used. If one 
performance phase of the supply is lost. the system will continue to function, but 

with a reduced supply voltage under heavy load giving risl to reduced 
high-speed performance. 

Power dump fuse fails on switch on Failure of power dump circuit. Power dump transistor (OS on PSU) 
short circuit. 

Power dump fuse fails during EXOIssive dump current. This is most likely to be caused by 
system operation. excessive regeneration and may be accompanied by an HV over-

voltage indication on the drive and ovemeating of the power dump 
resistors. If this is the case, a higher wanage power dump resistor 
may be needed. Before anemphng to tit this, you should contact us 
for further advice and instructions. 

Wiring Problems If all appears to be well, but the system does not operate. you should 
carefully check all motor and signal connections and wiring (for 
breakage and loose or incorrect connection). An incorrectly wired limit 
switch, tor example, may prevent motor rotation in one direction while 
allowin~ rotation in the other. 

Table Kl-l. Power Supply and DriVe Module Fault Conditions 

Control Module 
Fault LED 

A s1ngle LED. Visible through the front panel. functions as a 
combined fault indicator. If the control module disables the 
drtve when no tennJ.nal15 connected to the step and d1rect1on 
control module. you can count the number of LED flashes to 
determine the first reason for the disabling (see Table K2-2). 
The sequence of flashes continues untll the fault 15 cleared. A 
one- to two-second delay separates the LED flash sequences. 
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AS-232C 
DI.g nostlcs .nd 
Problem-Solving 

LED off 
LED flashes once 

LED flashes three times 

LED flashes four times 

LED flashes five times 
LED flashes seven times 

LED flashes eight times 

Via an RS-232C tenn1nal or computer. you can use the System 
7 status COImllaIlds tc- locate faults. Once you locate the faults 
you can often resolve the problem by tun1ng the system with 
the tunJng set-up commands. The most commonly used status 
command for diagnOStics IS the Report Servo Error 
Conditions (IlSK) command. ThIS command reports the cause 
of the fault condition that disabled the drtve. Other useful 
diagnostic status couunands are as follows: 

D I' X Display interface status flags 
Il Status request 
IlA Umit switch status request 
IlB Miscellaneous status request 
Il G Go Home status request 
Il s Sequence status request 
x c Report checksum 
x S D Sequence download status request 
x S Il Sequence run status request 
X S s Sequence status 

Refer to Section J2. Software Reference. for status and set-up 
command descriptions. Refer to Section G 1. Control Module. 
for RS-232C connection instructions. 

Table Kl-2 provides solutions to common parameter set-up 
problems. 

No fault 
The 51'1 or OFF command ha.s been sent. Send the STili or 05 command to 
re-enable the drive. 
The EPROM has been fitted with a different memory map. ChecK that the 
EPROM has the correct part number. 
There has been a following error exceeding the value set by the cn 
command. Reset the value of CPE if reQuired and re-enable with SUI. 

The checksum failed at power UQ. 
There has been a prolonged maximum torque demand causing the drive to 
disable. Investigate the excessive torQue reQuirement. 
The ESTOP input has been seen by the indexer. To re-enable the drive. make 
sure the ESTOP input is connected to +' 2V. 

Table KI-2. Control Module Fault Conditions 

Electrical Noise If the system 15 affected by electrtcal noise. It will normally 
manifest itself as errat1c motor movement (the commanded 
position 15 not reached). or as movement of a motor which you 
expect to see at rest. Sources of electrical noise can often be 
d11I'1cult to find. All electrical systems are potential 
generators of electr1cal noISe. 

If you are havtng problems. refer to Section C 1. InstaUtng the 
System. and ensure that you have followed the 
recommendat1ons. You should also consult the Techntcal 
Data SectiOn of the Compumotor catalog. 

I 
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CommunlcBtlons 
Problems 

Drive Control 
Problems 

Motor Control 
Problems 

Motor Velocity 
Incorrect 

nus section helps you diagnose probJems related to RS-232C 
communications. 
• Check the tennJnaJ communication parameters set up as 

follows: 
9600 baud 
8 data bits 
no parity 
1 start bit 
1 stop bit 

• Check that the tennJnal's Tx Une ls connected to the 
Control Module's Rx line and vice versa. 

• Check that upper case characters are used. 
• Send (CIRLJ g if XON /XOFF communications have been 

used. 

• Send K to ensure that the I' command has not been used to 
disable communication. 

• 'JYpe <CR> 1 to set echo back. 
• Send nKXl to set terminal mode if there is no prompt. 

• Send ssu and then S to clear the command buffer. 

• Check the status With the R conunand. The response 
should be *R if the controller ls ready to accept a 
command or *B if It ls busy. 

Thls section helps you diagnose problems related to drive 
control. If the communication ls working correctly but the 
drive cannot be enabled. check the folloWing: 
• Drive may have to be defined by using the DR command. If 

the response is that the drtve ls undefined. use the BSB and 
BSC commands tel configure the drive/motor type. 

• The ESTOP lnput may be actlve. Current must be sourced 
to the E5rOP lnput to allow the drtve to be enabled. If a 
switch 15 fitted. it should be nonnally-closed and 
connected to the + 12V supply. 

• Send s to clear the command buffer. 
• Check the status of the servo error flags using the RSZ 

command and note the number of flashes of the Fault LED 
on the control module. 

1b1s section helps yo'u diagnose problems related to motor 
control. 

If the motor does not run at the expected speed. check the 
following: 
• Velocity Signal 
• HV supply voltage 
• Maln fuse on the three-phase supply 
• Definition of the motor/drive (BSB command) 
• Motor resolution (OCR command) 
• User resolution (COR command) 
• Servo loop tuning 
• Available motor torque 
• Condition of the load 
• Motor /Encoder connections 
• Motor winding resistances (Do not strip the motor or its 

magnets may be affected.) 
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Motor Acceleretlonl 
Decelerltlon 
Incorrect 

Returning The 
System 

Summary 

If the motor does not accelerate or decelerate as expected. 
check the followtng: 
• Input acceleration rate demand 
• Condition of the load 
• AvaUable motor torque 
• SeJVo loop tuning 

If you must return your system to effect repairs 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 
repair costs m the event the unit is determ1ned by Parker 
Compumotor to be out of warranty. 

2. Before you ship the system to Parker Compumotor. have 
someone from your organization wtth a technical 
understanding of the system and its application mclude 
answers to the folloWing questions: 

• What is the extent of the failure/reason for return? 
• How long did it operate? 
• How many units are sUll working? 
• How many units failed? 
• What was happening when the unit faJled (t.e .. 

installing the unit. cycling power. starting other 
equipment. etc)? 

• How was the product configured (in detaJl)? 
• What. if any. cables were mocUfled and how? 
• With what equipment 1s the unit interfaced? 
• What was the application? 
• What was the system S1z1ng (speed. acceleration. 

duty cycle. mertta. torque. friction. etc.)? 
• What was the system enVironment (temperature. 

enclosure. spacing. unit orientation. 
contam1nants. etc.)? 

• What upgrades. Jf any. are required (hardware. 
software. user guide)? 

3. Call Parker Compumotor for a Return Matenal 
Authortzation (RMA) number. Returned products cannot 
be accepted without an RMA number. The phone number 
for Parker Compumotor Applications Department is (800) 
358-9070. 

4. Shtp the unit to: Parker Compumotor Corporation 
5500 Busmess Park Drtve 
Rohnert Park. CA 94928 
Attn: RMA # xxx:xxxx 

Using the fault LEOs and the infonnaUon in this section. you 
should be able to identify and resolve most of the faults that 
artse within the system. 



warranty 
The items described in this 
document ate hereby offered for 
.. Ie at prices to be established by 
Parker Hannifin Corporation. its 
subsidiaries. and its authorized 
distributors. This offer and its 
ecceptance by any customer 
(Bel"." shall be govemed by an 
of the following Terms and 
Conditions. Buyer" order for any 
lIem described in its document. 
when communicated to Pari(er 
Hannifin Corporation. its 
subsidiary. or an authorized 
distributor (S.I"r) verbally or in 
writing. shall constitute 
acceptance of this offer. 

1. Terma and Conditions of 
Sale 
All descriptions. quotations, 
proposals. offers. 
ad<nowledgements. acceptances. 
and sales of Seiter's products are 
subject to and shalt be govemed 
exclusively by the terms and 
conditions stated herein. Buyer's 
acceptance of any offer to sell is 
~mited to these terms and 
conditions. Any terms or 
conditions in addition to, or 
inconsistent with those stated 
herein. proposed by Buyer in any 
acceptance of any offer by SeUer, 
are hereby objected to. No such 
additional, different or 
inconsistent terms and conditions 
shall become part of the contract 
between Buyer and SeUer unless 
expressly accepted in writing by 
Seiter. Seiter's acceptance of any 
offer to purchase by Buyer is 
expressly conditional upon 
Buyer's assent to all th.e t~rms ~nd 
conditions stated herein. incfudlng 
any terms in addition to, or . 
inconsistent with those contained 
in Buyer's offer. Acceptance of 
Seller's products shall in all events 
constitute such assent. 

2. Payment 
Payment shall be made by Buyer 
net 30 days from the date of 
delivery of the items purchased 
hereunder. Amounts not timely 
paid shall bear interest at the rate 
of , .5% for each month or a 
portion thereof that Buyer .is late in 
making payment. Any claims by 
Buyer for omissions or s~ortages 
in a shipment shall be waIVed 
unless Selier receives notice 

Appendices 

thereof within 30 days after 
Buyer's receipt of the shipment. 

3. Delivery 
Unless otherwise provided on the 
f8C8 hereof, delivery shall be 
made F.O.B. Seiter's plant. 
Regardless of the method of 
delivery. however. risk of loss 
shan pass to Buyer upon Seller's 
delivery to a carrier. Arty delivery 
dates shown are IIPProximate only 
and Seller shall have no liability for 
any delays in delivery. 

4. Warranty 
Seiter warrants that the items sold 
hereunder shalt be fr .. from 
defects in material or workmanship 
for a period of 2 years from the 
date of shipment to Buyer. THIS 
WARRANTY COMPRISES THE 
SOLE AND ENTIRE WARRANTY 
PERTAINING TO ITEMS 
PROVIDED HEREUNDER. 
SELLER MAKES NO OTHER 
WARRANTY. GUARANTEE. OR 
REPRESENTATION OF ANY KINO 
WHATSOEVER. ALl OTHER 
WARRANTIES, INCLUDING BUT 
NOT LIMITED TO, 
MERCHANTABILITY AND 
FITNESS FOR PURPOSE, 
WHETHER EXPRESS. IMPLIED, 
OR ARISING BY OPERATION OF 
LAW, TRADE USAGE, OR 
COURSE OF DEALING ARE 
HEREBY DISCLAIMED. 
NOlWTTHSTANDING THE 
FOREGOING, THERE ARE NO 
WARRANTIES WHATSOEVER ON 
IlCMS BUILT OR ACOUIRED 
WHOLLY OR PARTIALLY. TO 
BUYER'S DESIGNS OR 
SPECIFICA TJONS. 

5. Limitation of Remedy 
SELLER'S LIABILITY ARISING 
FROM OR IN ANY WAY 
CONNECTED WITH THE ITEMS 
SOlD OR THIS CONTRACT 
SHALL BE LIMITED 
EXClUSIVELY TO REPAIR OR 
REPLACEMENT OF THE ITEMS 
SOLO OR REFUND OF nfE 
PURCHASE PRICE PAID BY 
BUYER, AT SELLER'S SOLE 
OPTION. IN NO EVENT SHAlL 
SELLER BE LIABLE FOR ANY 
INCIDENTAL. CONSEOUENTlAL, 
OR SPECIAl.. DAMAGES OF ANY 
KIND OR NATURE 
WHATSOEVER, INCLUDING BUT 
NOT L1MrreD TO LOST PROFITS 
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ARISING FROM OR IN ANY WAY 
CONNECTED WITH THIS 
AGREEMENT OR ITEMS SOLO 
HEREUNDER, Wl-£THER 
AU.EGED TO ARISE FROM 
BREACH OF CONTRACT. 
EXPRESS OR IMPLIED 
WARRANTY. OR IN TORT, 
r«:l.UDING WmiOUT 
LIMIT A TJON. NEGLIGENCE, 
FAIlURE TO WARN, OR S"ffiICT 
LIABILITY. 

S. Change., R.schedule. 
and Cancellations 
Buyer may request to modify the 
designs or specifications from the 
Items sold hereunder as wen as 
the quantities and delivery dates 
thereof, or may request to cancel 
all or part of this order. However, 
no such requested modification or 
cancellation shall become part of 
the contract between Buyer and 
Sener unless accepted by Seller in 
a written amendment to this 
Agreement. Acceptance of any 
such requested modification or 
cancellation shan be at Seller's 
discretion. and shall be upon such 
items and conditions as Seller may 
require. 

7. Special Tooling 
A tooling charge may be imposed 
for any special tooling, including 
without limitation, dies. fixtures, 
molds and pattems. acquired to 
manufacture items sold pursuant 
10 this contract. Such special 
tooling shall be and remain Sener's 
property notwithstanding payment 
of any charges therefore by 
Buyer. In no event will Buyer 
.aquire any interest in apparatus 
belonging to Seller which is utilized 
in the manufacture of the items 
sold hereunder. even if such 
apparatus has been specially 
converted or adapted for such 
manufactur. and notwithstanding 
any charges paid by Buyer 
therefor. Unless otherwise 
agreed, Seller shall have the right 
to alter. discard or otherwise 
dispose of any special tooling or 
other property in its sole discretion 
at any time. 

8. Buyer's Property 
Any designs, tools, patterns, 
materials, drawings, confidential 
information, or equipment 
furnished by Buyer or any other 

I 
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ilems that become Buyer's 
property, may be considered 
obsolete and may be destroyed by 
Seller after two (2) consecutive 
years have elapsed without Buyer 
p&acing an order for the items that 
are manufactured using such 
ptOperty. Seller shan not be 
~nsble for any loss or 
damage to such property while it is 
in Seller's possession or control. 

t. Tan. 
Unless otherwi .. indicated on the 
face hereof, all prices and 
changes are exclusive of e.ci.e, 
sales, use, property, occupational 
or Ike taxes which may be 
inposed by any taxing authority 
upon the manufacture, sale, or 
delivery of the terms sold 
hereunder. If any such taxes 
must be paid by Seller or if Seller is 
Uble for the collection of such 
tax, the amount thereof shall be in 
addition to the amount for the 
items sold. Buyer agrees to pay 
all such taxes or to reimburse 
Seller therefore upon receipt of its 
invoice. "Buyer claims 
e.emption from any sales, use, or 
other tax imposed by any taxing 
authority, Buyer shall save Seller 
harmless from and against any 
such tax, together with any 
interest or penalties thereon which 
may be assessed if the items are 
held to be taxable. 

10. Indemnity for 
Infringement of Intellectual 
Property Right. 
Seller shall have no liability for 
infringement of any patents, 
trademarks, copyrights, trade 
dress, trade secrets, or similar 
rights e.cept as pnwided in this 
Part 10. Seller will d8fend and 
indemnify Buyer against 
allegations of infringement of U.S. 
patents, U.S. trademarXs,· 
copyrights. trade dress, and trade 
ucrets (hereinafter 'lntellec:tual 
Property Rights'). Seller will 
defend at its expense and will pay 
the cost of any settlement or 
damages awarded in any action 
brought against Buyer based on 
an allegation that an item sold 
pursuant to this contract infringes 
the Intellectual Property Rights of 
a third party. Seller's obligation to 
defend and indemnify Buyer is 
contingent on Buyer notifying 
Seller within ten (10) days atter 
Buyer becomes aware of such 
allegations of infringement, and 
Seller having sole control over the 
defense of any allegations or 
actions including all negotiations 

for settlement or compromise. If 
an item sold hereunder is subject 
110 a claim that it infringes the 
Intellectual Property Rights of a 
third party, Seller may, at his sole 
expense and option, procure for 
Buyer the right to continue using 
said item, replace or modify said 
bm so as to make it non· 
infringing, or offer to accept return 
of said item and return the 
purchase price .... a reuonable 
aBowanee for depreciation .. 
Notwithstanding the foregoing, 
Seller shall have no liability for 
claims of infringement based on 
information provided by Buyer, or 
direc:ted to items delivered 
hereunder for which the de.igns 
are specified in whole or part by 
Buyer, or infringements resulting 
from the modification, 
combination, or use in a system of 
any item sold hereunder. The 
foregoing prOvisions of this Part 
10 shall constitute Seller'S sole 
and exclusive liability and Buyer's 
sole and exclusive remedy for 
infringement of Intellectual 
Property Rights. 

If a claim is based on 
information provided by BlJyer or if 
the design for an item delivered 
hereunder is specified in whole or 
in part by Buyer, Buyer shall 
defend and indemnify Seller for all 
costs, expenses, or judgments 
resulting from any claim that such 
item infringes any patent, 
trademarX, copyright, trade dress, 
trade secret, or any similar right. 

11. Force Majeure 
Seller does not assume the risk of 
and shall not be liable for delay or 
failure to perform any of Seller's 
obligations by reason of 
circumstances beyond the 
reasonable control of Seller 
(hereinafter 'Events of Force 
Majeur.'). Events of Force 
Majeur. shall includ. without 
limitation, accidents, ects of God, 
strikes or labor disputes. acts, 
laws, rules or regulations of any 
government or government 
lIgency, fires, floods, delays or 
failures in delivery of carriers or 
suppliers, shortages of materials, 
and any other cause beyond 
Seller's control. 

12. Entire Agreementl 
Governing Law 
The terms and conditions set forth 
herein, together with any 
amendments, modifications. and 
any different terms or conditions 
e.pressly accepted by Seller in 
writing. shall constitute the entire 

Agreement concerning the items 
.old. and there are no oral or other 
representations or agreements 
which pertain thereto. This 
Agr .. ment shall be governed in all 
respeets by the law of the State of 
Ohio. No adions arising out of the 
uIe of the items sold hereunder of 
this Agreement may be brought by 
either party more than two (2) 
years after the cau .. of action 
accrues. 
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