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How To Use This User Guide

Assumptions

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

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

[0 Basic electronics concepts (voltage, switches, current, etc.)

0 Basic motion control concepts (torque, velocity, distance, force, etc.)

Contents of This Manual

iv

Chapter 1:
Introduction

Chapter 2:
Getting Started

Chapter 3:
Installation

Chapter 4:
Application Design

Chapter 5:
SXF Follower

Chapter 6:
Hardware Reference

Chapter 7:
Troubleshooting

This user guide contains the following information.

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

This chapter contains a detailed list of items you should have received with your SX shipment. It
will help you to become familiar with the system and ensure that each component functions properly.

This chapter provides instructions for you to properly mount the system and make all electrical
connections. Upon completion of this chapter, your system should be completely installed and ready
to perform basic operations. Tuning considerations and procedures are also provided.

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

This chapter explains the SXF Following function and the SXF’'s capability to support absolute and
incremental encoders.

This chapter contains information on system specifications (electrical, dimensions, and perfor-
mance). It may be used as a quick-reference tool for proper switch settings and connections.

This chapter contains information on identifying and resolving system problems.
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Installation Process Overview

To ensure trouble-free operation, pay special attention to the environment in which the SX equip-
ment will operate, the layout and mounting, and the wiring and grounding practices used. These
recommendations are intended to help you easily and safely integrate SX equipment into your
manufacturing facility. Industrial environments often contain conditions that may adversely affect
solid-state equipment. Electrical noise or atmospheric contamination, may also affect the SX
System.

Developing Your Application

Before you attempt to develop and implement your application, there are several issues that you

should consider and address.

O Recognize and clarify the requirements of your application. Clearly define what you expect the system to
do.

O Assess your resources and limitations. This will help you find the most efficient and effective means of
developing and implementing your application (hardware and software).

O Follow the guidelines and instructions outlined in this user guide. Do not skip any steps or procedures.
Proper installation and implementation can only be ensured if all procedures are completed in the proper
sequence.

Installation Preparation

Before you attempt to install this product, you should complete the following steps:

O Review this entire user guide. Become familiar with the user guide’s contents so that you can quickly find
the information you need.

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

O Complete the basic system configuration and wiring instructions (in a simulated environment, not a
permanent installation) provided @hapter 2, Getting Started.

O Perform as many basic functions as you can with the preliminary configuration. You can only perform this
task if you have reviewed the entire user guide. You should try to simulate the task(s) that you expect to
perform when you permanently install your application (however, do not attach a load at this time). This
will give you a realistic preview of what to expect from the complete configuration.

O After you have tested all of the system’s functions and used or become familiar with tll of the system’s
features, carefully rea@hapter 3, Installation.

O After you have read Chapter 3 and clearly understand what must be done to properly install the system,
you should begin the installation process. Do not deviate from the sequence or installation methods
provided.

O Before you begin to customize your system, check all of the systems functions and features to ensure that
you have completed the installation process correctly.

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

operation.
Conventions
To help you understand and use this user guide effectively, the conventions used throughout this us
guide are explained in this section.
Commands

All commands that you are instructed to enter are shown in capital letters. The symlibe SX
command prompt. The command is displayed in boldface. A delimiter (space or carriage return) is
required after each command. A description is provided next to each command example.

Command Description
>MR Sets motor resolution to 25,000 steps/rev

The system ignores command syntax that is not within the valid range for a specific comn?and. A
prompt will be returned by the drive when the last command entered was not understood, or a
parameter limit was exceeded.

Contents \



Motors

S Series and SX Series motors are one in the same (interchangeable terms).

Warnings & Cautions

Warning and caution notes alert you to possible dangers that may occur if you do not follow instruc-
tions correctly. Situations that may cause bodily injury are present as warnings. Situations that may
cause system damage are presented as cautions. These notes will appear in bold face and the word
warning or caution will be centered and in all capital letters. Refer to the examples shown below:

WARNING
Do not touch the motor immediately after it has been in use for an extended period of time. The motor
may be hot.

CAUTION

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

Related Publications

[0 Current Parker Compumotor Motion Control Catalog
[0 SX Indexer/Drive Software Reference Guide
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C HAPTER L[]

Chapter Objective

Introduction

The information in this chapter will enable you to:

O

Understand the product’s basic functions and features

Product Description

Features

The SX is a bipolar, recirculating, microstepping drive with built-in indexing capabilities. It is
designed to drive two-phase permanent magnet hybrid step motors. The drive uses MOSFET
technology to give high performance in a small package while providing short-circuit protection,
brownout protection, over-temperature protection, and a built-in power supply. The built in Indexer
is capable of storing 99 multiple move motion programs in battery backed RAM memory. Any of
the programs can be selected in a variety of ways including BCD inputs, programmable controllers
or a computer via RS-232C Interface.

The SX also provides the following features:

g
U

I R By |

N I R

16 selectable motor resolutions are available (200 - 50,800 steps/rev)

Uses low-inductance motors for improved high-speed performance (23, 34, 42 frame size motors available
with torques from 65 - 1,900 oz-in)

Microprocessor controlled microstepping provides smooth operation over a wide range of speeds
Closed-loop positioning interfaces to incremental or absolute encoder standards

One registration input that is given the highest priority (position latched within 50ps)

A complex motion profiling system that allows you to:

O Change velocity based on distance without stopping
O Change distance, or turn on outputs on-the-fly
High-level programming commands such as:

U IF/THEN/ELSE/WHILE
0 REPEAT/UNTIL
0 GOTO AND GOSUB

Complex evaluations such as checking input levels, error conditions, boolean evaluations, and variable
comparisons for basic programming branching decisions can be made

An output can be configured to provide pulse and direction to second axis to control velocity and distance
PLC functionality and interfacing capability using the eight inputs and four outputs

Full short circuit protection for phase-to-phase and phase-to-ground short circuits

Overtemperature and undervoltage protection

Three state current control for reduced motor/drive heating

LED status indicators: power, undervoltage, overtemperature, motor fault, and Indexer monitor fault

Chapter 1 Introduction 1



Motor connector interlock to prevent connector damage
A fault output to signal other equipment if a fault occurs
90VAC - 132VAC, 50/60Hz power input

O 0o o0od

Operates linear motor forcers

Following Option (SXF)

2

Following Option
Features

The SXF option can perform velocity following and distance following moves$adibaving ratio of
a master velocity. The SXF can follow from incremental or absolute encoders.

You can program the SXF for following applications with its command language and report back/
verification feature. You can enter following ratios via thumbwheels and change them on-the-fly.

You can perform preset moves at a specified velocity ratio. You can perform registration moves
while in the Following mode. Registration moves can either follow at a ratio of the master velocity

or be executed in the standard motion modes. The SXF can jog the motor in Following mode to help
set up a system.

You can use the SXF's special Synchronization mode to compensate for system errors (e.g., stretch-
ing in a web processing system).

The Model SXF provides these additional features:

[0 Controls a speed based on a ratio of a primary axis speed

0 Makes preset moves at a velocity ratio of a primary axis

0 Synchronizes speed or position to a primary axis based on registration marks on material
a

Changes following ratio and other functions based on the encoder position of a primaBaaxis (
Following)
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C HAPTER L[]

Getting Started

Chapter Objectives

The information in this chapter will enable you to:
[0 Verify that each component of your system has been delivered safely
[0 Become familiar with the system components and their interrelationships

[0 Ensure that each component functions properly by bench testing

What You Should Have

Inspect the SX upon receipt for obvious damage to its shipping container. Report any such damage
to the shipping company. Parker Compumotor cannot be held responsible for damage incurred in
shipment. The following items should be present and in good condition.

Description Part Number

S Series Fan Kit SFK***

Power Cable (SX 8 has 2 cables) 44-000054-01

SX or SXF Indexer/Drive SX6/SXF6 or SX8/SXF8
SX Indexer/Drive User Guide 88-011850-01

SX Software Reference Guide 88-011871-01

Motor Variety of sizes available**
Mounting Screws (2) 51-006037-01

Mounting Brackets (2) 53-006007-01

*The SX8 Drive includes a fan
**Refer to the following tables for specific motor sizes
***Qptional Equipment

High and Low Power Drives

You should verify which type of SX you have before proceeding with this chapter. The high-power
version of the drive§X8) provides bipolar 0 - 8 amps/phase (up to 1,900 oz-in). The low-power
version of the drive§X6) provides bipolar 0 - 6 amps/phase (up to 400 0z-in). You can determine
which drive you have by checking the label on the side of the drive. The label identifies the unit as
SX8 DRIVE (SX106) orSX6 DRIVE (SX57 & SX83). You must be aware of the drive’s type to

set the motor current correctly (using DIP switches). There are different DIP switch settings for the
two drive types.

Chapter [] Getting Started 3



Quick Test

This section will show you how to set the SX’s DIP switches and wire the unit to quickly ensure that
your system is operating properly. Detailed installation instructions are proviédpter 3,
Installation You will need the following tools to complete these steps:

[0 A phillips-head screw driver (to move mounting brackets)

O A small flat screw driver (to adjust DIP switches and make connections)

CAUTION

Never adjust the DIP switches with a pencil. Lead from the pencil may contaminate the SX.

AN Expanded View
= of DIP Switches

EHO MICROSTEP DRIVE
O - SX SERIES W

DIP Switches
Cover removed

¢|
A

O [ [ O
\

® 000 ®

Phase B Offset —
Tuning Pots Phase A Offset __|
Phase Balance _| -

—— /

Bottom View

DIP Switch & Tuning Pot Locations

WARNING

Never attempt to change DIP switch settings while power is being applied to the unit.

O Set DIPSwitches

The SX has two sets of DIP switches. Each set of DIP switches has eight individual switches. The
first set of switches will be referred to @8vVland the second set 88V2 The individual switch will

be preceded by thesymbol. Hence, the third switch &W1will be referred to aSW1-#3, while

the third switch orsWawill be referred to aSW2-#3.
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The first thing that you must do is set the motor current on the SX to match the motor that you are
using. Use the directions below to set the DIP switches for your mdotor( Drive combinations

are configured at the factory for the proper current settings.

0 Be sure that power is not applied to the unit.

[0 Remove the panel that covers the DIP switches. (Refer to earlier figure.)

[0 Set the motor current for your Compumotor motor using the following taBM&L-#1 thru SW1-#6
control motor currentrefer to the previous figure for the locationQ4#v). Make the required adjustments
to match the drive and motor types that you are using.

The following current tables are for S/SX Motors only.
Motor Size Current  SWI1-#1 SWI1-#2 SWI1-#3 SWI1-#4 SWI1-#5 SWI1-#6

S57-51S 1.18 off off on on off off
S57-51P 2.28 off on on off off off
S57-83S 1.52 off on off off off off
S57-83P 3.09 on off off off off off
S57-102S 1.71 off on off off on off
S57-102P 3.47 on off off on off off
S83-62S 2.19 off on off on on on
S83-62P 4.42 on off on on on off
S83-93S 2.85 off on on on on off
S83-93P 5.62 on on on off on on
S83-135S 3.47 on off off on off off
S83-135P 6.00 on on on on on on

S: Series Configuration P: Parallel Configuration
Setting SX6 Motor Current (Compumotor Motors)

Motor Size  Current  SWI1-#1 SWI1-#2 SWI1-#3 SWI1-#4 SWI1-#5 SWI1-#6

S106-178S  6.02 on off on on on on
S106-178P 8.0 on on on on on on
S106-205S  3.55 off on on on off off
S106-205P  6.99 on on off on on on
S106-250S  6.23 on on off off off on
S106-250P 8.0 on on on on on on

S: Series Configuration P: Parallel Configuration
Setting SX8 Motor Current (Compumotor Motors)

The previous tables show motor current settings for series and parallel motor configurations. Refer
to Chapter 6, Hardware Referenéar specific motor configuration instruction€.ompumotor ships
all SX systems in series configurations

If you use anon-Compumotor motarspecial precautions and instructions are required. Read
the instructions in Chapter 6, Hardware Referender non-Compumotor motors thoroughly
before attempting to set the motor current or wire your motor.

0 TurnSW2-#8 on to enable the Automatic Test function. This function rotates the motor in an Alternating
mode approximately 6 revolutions at 1 rps (12 inches at 2 ips if an L20 linear motor is used) as soon as
power is applied.

[0 After you have properly set motor curreBW1-#1 thru SW1-#6) and the Automatic Test functioB\2-
#8), screw the plate that covers the DIP switches back onto the @dvaot change any other DIP
switch settings

O Attach the Motor

WARNING

POWER MUST BE OFF before cabling the drive.  Lethal voltages are present inside the drive and on its
screw terminals.

The SX motor is pre-wired in seriePlug the pre-wired motor cable into the motor connector on
the drive (refer to the following figure). If you use a non-Compumotor motor, re@hdpter 6,
Hardware Referenctr instructions on wiring the motor to the driv@o not connect the motor to
the load at this time.
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O Apply Power

Indexer Test

Step O

Rx

Tx

G

+5V
OPTO1
cw
CcCcw
HOME
OPTO2
REG

FLT

Compumotor

AC Power
95-132VAC
50/60Hz

i
2 |_|/o
13
14

MOTOR

L

Protective rubber boot protects
pre-wired cable connections

CHA+
CHA-
CHB+
CHB-
CHZ+
CHZ-
ACC
G

CAUTION!
HIGH
VOLTAGE

ON EXPOSED
TERMINALS

= ENCODER

O MOTOR FAULT

SHIELD
OP1 -HV
OP2-HV

SISSISISISISINSSISISISIN SSSSSISISSSISSNISSISISISIISISISINISY)
o

MICROSTEP DRIVE
SX SERIES

O OVERTEMP
O UNDER VOLTAGE
O POWER

Heatsink

Test Configuration

O Plug the molded AC cable into the power connector on the drive (refer to the previous figure).

00 Plug the other end of the cable into a 115VAC power soufg@u are using the SX8 Drive (high
power), you must also plug in the fan’s power cable to 115VAC. The fan must be on when power is
applied to the drive The motor should rotate in an Alternating mode approximately 6 revolutions at 1 rps.
ThegreenPower LED should be on.

[0 To stop the motor, you must unplug the power cable from the power source. The motor may

(S6 Drive shown)

Motor

continue to run for a few seconds after you remove power.

The successful completion of this test indicates that the amplifier, motor, and microprocessor are

operating properly.

This section will show you how to quickly test the RS-232C Indexer to assure proper operation.

With no power applied to the drive, perform the following steps to test the communications.

The default motor resolution setting for the SX set to 25,000 steps/rev

Remove the panel that covers the DIP switches. Turn DIP s8\h#8 (off) to disable the
Automatic Test function. Ensure that switclsa42-#1 throughSW2-#4 areoff. Do not change

any other DIP switch settings Screw the panel back onto the drive.
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Step O

Step O

Compumotor

Rx
Tx
G
+5V

OPTO1

o ®

ccw

HOME AC Power
95-132VAC

OPTO2 50/60Hz

REG

11
12 Protective rubber boot
|—|/o _
13 protects pre-wired cable
14 connections
15
16
17
18
o1
02
03
04
FLT
G

Motor =

Heatsink

SISISISSISISISISISISISIS SISISISISISISISISISISISISINISISISINISISISISINY)

CAUTION!
e HIGH
G VOLTAGE
ON EXPOSED
CHA+ TERMINALS
CHA-
CHB+
CHB-
CHz+  ta ENCODER
CHz-
®
G O MOTOR FAULT
SHIELD O OVERTEMP
OPLHY O UNDER VOLTAGE
O PowER
OP2-HV
MICROSTEP DRIVE
SX SERIES

Test Configuration (S6 Drive shown)

A terminal emulator program or communications driver is required to establish communications with
the SX. Contact your distributor for a copy of Compumotor’s X-Ware if needed.

Connect a terminal to the RS-232C connedt@ () using theRx (receive),Tx (transmit), ands
(ground) connections. The basic communications parameters are listed below:

0 Baud Rate: 9600

Data Bits: 8

Stop Bits: 1

Parity: None

O 0o oo

Full Duplex mode

Refer to the operations manual that accompanied your terminal for instructions on setting the
communication parameters listed above. Chapter 3, Installgtiovides more RS-232C informa-
tion for the SX

Apply power to all system components now The following response should appear on the
terminal:

*READY

>
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Step O

Step O

You must now disable the hardware limits. Type the following command to disable the limits:
> LD3

To check the state of your hardware limits command, enter the following command:

> 1LD

You should receive the following response:

*3_No_Limits_Enabled

Enter the following commands to move the motor 25,000 steps.

Command Description

> AlQ Sets acceleration to 10 rps?
> AD1@ Sets deceleration to 10 rps?
>V1 Sets velocity to 1 rps

> D2503D Sets distance to 25,000 steps
>G Initiates motion

Since the default drive resolution is 25,000 steps/rev, the motor should have moved 25000 steps or 1
revolution.

This completes the basic configuration tests. The successful completion of this test means that you
wired the motor, terminal (optional), and power connections correctly. The components of your
system are functioning properly. If the motor does not move as commanded, enter the following
command:

>1RSE
You should receive the following response:
*NO_ERRORS

If an error message flashes, correct the problem and repeat step 5.
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C HAPTER LI

Installation

Chapter Objectives

The information in this chapter will enable you to:
O Ensure that the complete system is installed correctly
O Mount all system components properly

Before proceeding with this chapter, you should have completed the steps and procedures in
Chapter 2, Getting Started

Installation Precautions

This section contains precautions that you must follow to configure and operate your SX system
properly.

Environmental Considerations

An internal thermostat will shut down the drive if it reaches 158°F (70°C) interr@lisrent

settings in excess of 4A in high ambient temperature environments (above 113°F [45°C]) may
require fan cooling to keep the drive’s internal temperature within allowable limits and to keep the
drive from shutting itself down due to over temperature.

The maximum allowable motor case temperature is 212°F (100°C). Actual temperature rise is duty
cycle dependent.

CAUTION

When connected in parallel, SX motors can overheat if operated at high speeds for extended periods of
time.

Wiring Considerations

There are hazardous voltages present on the SX’s connectors when power is applied. To prevent
injuries to personnel and damage to equipment, note the following guidelines:

[0 Never connect/disconnect the motor from the drive when power is applied. If you do, the motor connector
may be damaged. Power should never be applied to the drive when the motor is not connected.

0 Never increase the current setting (using the drive’s DIP switches) to more than 10% greater than the
current specified for the motor you are using. Excessive current may cause the motor to overheat and
result in a motor failure.

O Verify that there are no winehiskersthat can short out the motor connections.

[0 If the motor turns in the opposite direction (from the desired direction) after you connect the motor wires to
the connector and the connector to the drive, you can change the direction by reversing the leads going to
A+ andA- on the motor terminal.

[0 Never extend thtNLK jumper beyond the connector. This jumper is intended to protect the motor
connector and shoulibt be used as a system interlock.

[0 Neverprobe the drive Never connect anything other than the motor to the motor terminals. Probing or
opening the drive in any other way will void the warranty. Hazardous voltages are present within the
drive. The thermal interface will be broken if you open the drive. The thermal interface is critical to
the reliability of the drive.
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[0 When connecting the motor to the drive, be sure the connector is firmly seated.
Preventing Electrical Noise Problems

The SX provides power to the motor by switching 170VDC (120VAC input) at 21 KHz (nominal).
This has the potential to radiate or conduct electrical noise along the motor cable, through the motor,
and into the frame to which the motor is attached. It can also be conducted out of the drive into the
AC power line. Should the electrical noise generated by the SX cause problems for your other
equipment use the following steps to prevent problems created by the SX:

[0 Ground the motor casinglfeady done for you with Compumotor mojors

WARNING

You must ground the motor casing. Motor winding case capacitance can cause large potentials to
develop at the motor. This can create a lethal shock hazard.

0 Avoid extended motor cable runs. Mount the drive as close as is practical to the motor.
[0 Mount equipment that is sensitive to electrical noise as far as possible from the SX and motor.

O Filter power to the SX with a Pl type filter and an isolation transformer (refer to the power rating tables
later in this chapter). The filter reduces the AC line noise that the SX generates back into the AC line. The
Corcom® EP Series filter works well with the SX.

Corcom
1600 Winchester Road
Libertyville, IL 60048  Telephone: (847) 680-7400

[0 Provide a separate power line for the SX. Do not use the same power circuit for equipment that is sensitive
to electrical noise and the SX.

[0 Shield the motor cable in conduit separate from low voltage signal wires and ensure the conduit is taken to
a low impedance earth ground at one point.

Installation Overview

The procedures in this chapter will enable you to configure and wire your system. The following
figure shows the front panel of the SX. The following installation steps will be discussed:

[0 Series vs. Parallel Motor Wiring

0 Motor/SX Configuration (Wiring & Motor Current)
0 Compumotor Motors

U SetDIP Switches
Fan Connection (for SX6 —fan is standard for SX8)

O

(0 1/O Connections
0O RS-232C
Limit Inputs
Home Inputs
Programmable Inputs and Outputs
Registration Inputs
Fault Output

Encoder Connections

Oooooo

Apply Power to SX

Test the System

Mount the SX and the Motor
Attach the Load

O 0oo0oogoo
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SX Wiring Diagram (S6 Drive shown)

Do not deviate from the steps in this chapter. Do not wire or apply power to the system until you
are instructed to do so. If you do not follow these steps, you may damage your system.

Series vs. Parallel Motor Wiring

Motor Heating

S Series motors are shipped from the factory wired in series. You may re-wire the motor (shown

later in this chapter-Motor Configuration¥. Parallel configurations provide more torque than

series configurations provide at high speeds (refer to the speed/torque c@hapter 6, Hard-
ware Referende You must observe certain precautionary measures to prevent overheating when

using motors wired in parallel configurations.

S Series motors that are wired in series can be run continuously at speeds that incur peak motor los
S Series motors that are wired in parallel, however, cannot be run at peak motor loss levels continu-
ously without overheating (unless extensive cooling measures are employed). Most applications do
not require continuous operation at high speed. Therefore, the average motor loss will be within saf

limits.

Chapter []
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Motor Configurations

The SX Drive can run Compumotor and Non-Compumotor motors. This section provides instruc-
tions for configuring Compumotor and Non-Compumotor mot&i@low only the directions that
apply to the type of motor that you are using

Compumotor Motors—Drive/Motor Connection

12

Compumotor motors are pre-wired in series and require no setup other than being plugged into the
drive. If you plan to run the motor is series, no further motor wiring setup is required.

Frame size 23 and 34 motors (SX57 or SX83) are 8 lead motors. Frame size 42 ( SX106) are 4 lead
motors.The following figure represents the motor winding color code for 8 lead, 23 and 34 frame

size motors.
0
Red Phase A
Windings
Yellow
Blue
Phase B
Black Windings
o) o
White OrangeBrown Green

8-Lead Motor Winding Color Code

S Series motors in the 23 and 34 frame sizes (SX57 and SX83 series) are constructed with an 8-
conductor motor cable to allow you to change the motor configuration on the connector at the drive.
The 42 frame size motors (SX106 series) are constructed with a 4 lead motor cable, but the motors
can be configured by removing the cover plate on the back of the motor and rewiring at the screw
terminals.

SX106-178 Series and Parallel Connections

The S106-178 is pre-wired in series. If you remove the motor’s back panel, you can wire it in

parallel.
Motor Wire
Terminal # Color
1 Red
3 Black
5 Green
4 White

Inside Motor Wiring

Wire Color Pin #
Dark Orange #1 Drive Terminal Wires

g:;gk ﬁ% Motor ~ Wire  To Drive
White iy o) [ O Terminal # Color  Terminal
Green #5 1RO [T 4 : Red N
Yellow #6 (OB @ s 3 Bk A&
Brown #H7 2 |(DER) D7 4 White B+
Orange #8 < Hls 5 Green B

O

S106-178 Motor Wiring Diagram
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SERIES PARALLEL

o (o]
RED (1) RED 0
)
2 b3
& f
m
O % O 2
o £ Ot
B g
P4
z 5
& %]
BLACK PHASE B WINDINGS sack —G) PHASE B WINDINGS
o\%
WHITE GREEN

S106-178 Series and Parallel Connections

S106-205 Series and Parallel Connections

The S106-205 is pre-wired in series. If you remove the motor’s back panel, you can wire it in parallel.

Motor Wire
Terminal # Color
1 Red

3 Black

8 Green

7 White

S106-205 Motor

S106-205 Motor Wiring Diagram
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SERIES PARALLEL

o o
RED (1) RED
o
= b
& >
o @
() > m
= B3
o = g
g o
P4 b4
) &
%]
BLack — () PHASE B WINDINGS
0! (o]
WHITE GREEN

S106-205 Series and Parallel Connections

S106-250 Series and Parallel Connections

The S106-250 is pre-wired in series. If you remove the motor’s back panel, you can wire it in parallel.

Motor Wire
Terminal # Color
1 Red

3 Black

4 White

5 Green

S106-250 Motor

S106-250 Motor Wiring Diagram
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SERIES PARALLEL

RED (1) 2 RED (1) 2
T
® g O, Y
o £ o £
& @O &
5 B
BLACK PHASE B WINDINGS BLACK e PHASE B WINDINGS
of Y Y1 o of Y Y1 o
® @ (% %‘) OO ©
WHITE GREEN WHITE GREEN

S106-250 Series and Parallel Connections

7-Pin Motor Connector

The7-pin versiorof theMOTOR connector is shown below. Before connecting the motor, deter-
mine which motor wires correspond to Phase A and Phase B. The 7-pin motor connector provides
for easier installation when the motor is wired in ser<CT andB-CT are not connections—they

are terminal blocks.

INLK

A+

A -

EARTH MOTOR
B+

B-

INLK

S Drive 7-Pin Motor Connector

The following tables show the color codes for the following types of motor connections to the S
Drive 7-pinMOTOR connector.

O 8 Lead Motors—Series (S57 and S83)

0 8 Lead Motors—Parallel (S57 and S83)

0 4 Lead Motors—Series or Parallel (S106)

Pin 7-Pin/8 Lead Series— 7-pin/8 lead Parallel— 7-pin/4 Lead S & P—
Color Color Color

Connected Yellow & Blue

A+ Red Red & Blue Red

A- Black Black & Yellow Black

EARTH Shield Shield Shield

B+ White White & Brown White

B- Green Green & Orange Green

Connected* Orange & Brown N.C. N.C.
Jumper INLK to INLK Jumper INLK to INLK Jumper INLK to INLK

*Refer to your local electrical code for proper termination of these center tap leads
Color Code—7-Pin Connector/8 Lead Motor (Series)
O Helpful Hint: Scenario #1

The resistance measurements to the two remaining motor leads are virtually identical. Label the twc
remaining motor leada+ andA-. Label the motor lead connected to the negative lead of the
ohmmeteA-CT (this is the center tap lead for Phase A of the motor).
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Series Configuration

Terminal Connections

16

O Helpful Hint: Scenario #2

The resistance measurement to the second of the three motor leads measures 50% of the resistance
measurement to the third of the three motor leads. Label the second mofsid@althis is the

center tap lead for Phase A of the motor). Label the third motoAleatabel the motor lead

connected to the ohmmetét.

ad

g

O

Repeat the procedure as outlined in step 6 for the three leads IB{BI&ZT is the center tap lead for
Phase B of the motor).

Repeat the procedure as outlined in step 6 for the three leads IBHBI&ZIT is the center tap lead for
Phase B of the motor).

If your S Drive has a 7-pin motor connegtoover the two motor leads label&eCT andB-CT with
electrical tape or shrink tubing to prevent these leads from shorting out to anything else. Do not connect
these leads together or to anything else.

If your S Drive has a 9-pin motor connegtoonnect thé\-CT motor lead to thé-CT pin on the
MOTOR connector. Connect tiB2CT motor lead to th&-CT pin on theMOTOR connector.

Proceed to th&erminal Connectionsection below.

Use the following procedures for series configurations.

ad

g
a
g

If your S Drive has a 7-pin motor connectmwnnect the motor leads labeled A2 and A3 together and cover
this connection with electrical tape or shrink tubing. Make sure these leads are not connected to the S
Drive.

If your S Drive has a 9-pin motor connector, you can connect A2 andA&D. You may also connect
B2 and B3 tB-CT.

Relabel the Al lead t&+.
Relabel the A4 lead tA-.

If your S Drive has a 7-pin motor connector, connect the motor leads labeled B2 and B3 together and cover
this connection with electrical tape or shrink tubing. Make sure these leads are not connected to the S
Drive.

Relabel the B1 lead #®+.
Relabel the B4 lead t®-.
Proceed to th&erminal Connectionsection below.

After determining the motor’s wiring configuration, connect the motor leads to the 9-pin or 7-pin
MOTOR connector using the diagrams below.

4or 61 ead Motor 8 L ead Motor
] Series A1 ] Parallel Al ]
. . .
Srive 2 Ne. § gri\/p 2 232: % S Drive 5 A=2 . %
A+ O _'§ A+ |O '§ A+ | o ' '§
A- |© A |© A3 A | @ A3
EARTH | @ :I EARTH| @ gi’ :I EARTH| QO ;\i :I
B+ |@ o B+ |© o B+ | @ 0
B- % ’j B- % :522: § B- % | B2| §
<] N.C. —j R st J B3 .%
B4 B4

7-Pin Motor Connector (Non-Compumotor Motors)
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9-Pin Motor Connector

The following figure shows the 9-pin version of #®@TOR connector. Before connecting the

motor, determine which motor wires correspond to Phase A and Phase B. The 9-pin motor connectc
provides for easier installation when the motor is wired in seAeST andB-CT are not connec-
tions—they are terminal blocks.

INLK
A-CT

A+

A- MOTOR
EARTH

B+

B -

B-CT

INLK

SX 9-Pin Motor Connector

The following table shows the color codes for the following types of motor connections to the SX 9-
pin MOTOR connector.

[0 8 Lead Motors—Series (S57 and S83)
[0 8 Lead Motors—Parallel (S57 and S83)
0 4 Lead Motors—Series or Parallel (S106)

Pin 9-Pin/8 Lead Series 9-pin/8 lead Parallel 9-pin/4 Lead S & P
Color Color Color

A-CT Yellow & Blue N.C. N.C.

A+ Red Red & Blue Red

A- Black Black & Yellow Black

EARTH  Shield Shield Shield

B+ White White & Brown White

B- Green Green & Orange Green

B-CT Orange & Brown N.C. N.C.

Jumper INLK to INLK Jumper INLK to INLK Jumper INLK to INLK

Color Code—9-Pin Connector

Once you determine the wiring configuration, connect the motor to the drive's screw terminals
according to the appropriate color code table. The following instructions should also be completed.

[0 Connect shield to thelOTOR connector’s shieldThis is a very important safety precaution If your
motor does not have a ground (shield) wire, attach a lug to the motor case and connect the motor to
EARTH.

[0 Connect a short jumper wire frofNLK (first pin of connector) t&NLK (last pin of connector). This is a
connector interlock. The drive will not operate if this jumper is missing or extended.

Extended Motor Cables

This table contains the recommended motor cables for various motor types and the minimum
recommended motor/driver wire size (AWG) and resistance.

Motor Maximum Current Per Less than 100 - 200 ft.
Series Winding (Amps) 100 ft. (20.5M) (30.5M - 71M)
SX57 3 22 AWG 20 AWG
SX83 6 20 AWG 18 AWG
SX106 8 16 AWG 14 AWG

Recommended Motor Cables

Cable runs of more than 200 feet (71M) are not recommended. Cable runs greater than 50 feet
may degrade system performance.
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Setting Motor Current

You should verify which type of SX you have before setting motor current. The high-power drive
(SX8) provides bipolar 0 - 8 amps/phase (up to 1,900 o0z-in). The low-power 8X&p [frovides

bipolar 0 - 6 amps/phase (up to 400 oz-in). You can determine which drive you have by checking
the label on the top of the drive. The label identifies the urBX8DRIVE (SX106) orSX6

DRIVE (SX57 or SX83). You must be aware of the drive’s type to set the motor current correctly
(using DIP switches). The tables below contain the proper motor current settings for Compumotor
motors. SW1-#1 thru SW1-#6 controlmotor current Adjust the motor current to match the drive
and motor that you are using. A complete list of all motor current settings is providadpter 6,
Hardware Reference

Motor Size Current SW1-#1 SW1-#2 SW1-#3 SW1-#4 SW1-#5 SW1-#6
S57-51S 1.18 off off on on off off
S57-51P 2.28 off on on off off off
S57-83S 1.52 off on off off off off
S57-83P 3.09 on off off off off off
S57-102S 1.71 off on off off on off
S57-102P 3.47 on off off on off off
S83-62S 2.19 off on off on on on
S83-62P 4.42 on off on on on off
S83-93S 2.85 off on on on on off
S83-93P 5.62 on on on off on on
S83-135S 3.47 on off off on off off
S83-135P 6.00 on on on on on on

S: Series Configuration P: Parallel Configuration
SX6 Drive Motor Current (Compumotor Motors)

Motor Size Current SW1-#1 SW1-#2 SW1-#3 SW1-#4 SW1-#5 SW1-#6
S106-178S 6.02 on off on on on on
S106-178P 8.00 on on on on on on
S106-205S 3.55 off on on on off off
S106-205P 6.99 on on off on on on
S106-250S 6.23 on on off off off on
S106-250P 8.00 on on on on on on

S: Series Configuration P: Parallel Configuration
SX8 Drive Motor Current (Compumotor Motors)

Compumotor A/AX motors may be used with the SX. However, differences in motor design result
in a significant reduction in performance as compared with an SX Motor/Drive system.
Compumotor strongly recommends using an S/SX motor with an SX Indexer/Drive.

In a retrofit application, customers may order an SX option through Compumotor’'s Custom Products
Group for increased performance when using an A Series motor. This is most important with the 57
frame motors. The custom product number for motor sizes A57-51 through 83CIR355X6-
DRIVE-10261 . This option is also recommended for better performance with motors rated 25-
30mH per phase and above.

Motor Size Current SW1-#1 SW1-#2 SW1-#3 SW1-#4 SW1-#5 SW1-#6
A/AX57-51 0.32 off off off off on on
A/AX57-83 0.51 off off off on off on
A/AX57-102 0.70 off off off on on on
A/AX83-62 0.80 off off on off off off
A/AX83-93 1.37 off off on on on off
A/AX83-135 1.90 off on off on off off
A/AX106-120 1.90 off on off on off off
A/AX106-178S 3.95 on off on off off on
A/AX106-178P 6.00 on on on on on on
A/AX106-205 6.00 on on on on on on

S: Series Configuration P: Parallel Configuration
A/AX Drive Motor Current using an SX6 (Compumotor Motors)
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Configuration of the Drive

In this section, you will set the following DIP-switch-selectable functions:
O Indexer Address function
0 RS-232C Baud Rate setting

0 Automatic Test function
Setting Indexer Address

SwitchesSW2-#1 - SW2-#4 control the device address (refer to the following table). Each SX is
factory set to device address 1. If you want to daisy-chain you must establish a unique address for
each SX Indexer/Drive. The device address can be changed with s\@t2es1 - SW2-#4.

Address SW2-#1 SW2-#2 SW2-#3 SW2-#4
* 1 off off off off
2 on off off off
3 off on off off
4 on on off off
5 off off on off
6 on off on off
7 off on on off
8 on on on off
9 off off off on
10 on off off on
11 off on off on
12 on on off on
13 off off on on
14 on off on on
15 off on on on
16 on on on on

* Default Setting
Indexer Address Settings

Setting RS-232C Baud Rate
DIP switchesSW2-#5 thru SW2-#7 allow you to set the RS-232C baud rate

Baud Rate SW2-5 SW2-6 SW2-7
* 9600 off off off
9600 off on off
4800 on on off
2400 off off on
1200 on off on
600 off on on
300 on on on
* Default Setting
Baud Rate Settings

Automatic Test Function

The Automatic Test§IP switch SW2-#8 function turns the motor shaft slightly less than six
revolutions in Alternating mode at 1 rps. The Automatic Standby function and motor resolution
settings are disabled when you use the Automatic Test function.

*  SW2-#8 OFF Disables Auto Test
SW2-#8 ON Enables Auto Test
* Default Setting
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Fan Connection

The fan kit is a standard feature of B8 (high-power). If you are using ti&X6 (low-power),
you may order the fan kit from your Automation Technology Center (ATC) or Compumotor Dis-
tributor. Ensure that the fan is powered when the SX8.is on

Compumotor
7 © o
: *
- AC Power
- 95.132VAC
Tieors
I )

. E IMOTOR

ca

UTION!
-u!ll HIGH

VOLTAGE

ON EXPOSE!

D
rrrrrr s

Fan Connection

/O Connections

The SX'sl/O connector provides the following communication, input, and output connections.

[0 Communication
0 RS-232C

0 Inputs

O +5\olts

OPTO1-HV & OPT02-HV
End-of-Travel Limits

Home Position Input
Registration Input

Eight programmable inputs
O OP1-HV & OP2-HV

[0 Outputs

O Four programmable outputs
0 Fault Output

OoOooao
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The following figure shows the location of these connections.

Expanded view of I/O

Rx
TX

FLT

SINSISIS IS NSNS IS NSNS

Screw Terminal I/0 (S6 Drive shown)

Compumotor
Rx
% Tx
o |e
o |+sv
@ |opTo1
5 lew ®
o) |cow
O [rowe Ao power
o % i 50/60Hz
o |n
o |r
o | /0
o |
O |s
© |18 INLK
O |7 % A-CT
© |18 %) A+
© |o1 % A-
O |o2 ) EART MOTOR | Heatsink
O |os3 H
@ o4 % B +
@ |Fr @) g--CT
9 |e @ Nk
@ |+sv CAUTION!
O o VO|_I|_|'I§;AHGE
@ |cHA+ ON EXPOSED
O o TERMINALS
@ CHB+
@ |cHB-
% cHz+ j= ENCODER
CHz-
© |acc @
O le @MOTOR FAULT
O lshiewo @ OVERTEMP
O loprhv @ UNDER VOLTAGE
) @STEP
@ _|op2-nv @POWER
MICROSTEP DRIVE
SX SERIES
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RS-232C Connections (RX, TX, GND) 1/0

Tx
Rx
RTS
CTS
DSR
GND
DCD
20 DTR
22 RI

CO~NOORWN

A
L

000000000O0O

@

<

The SX can communicate to any terminal or host computer that can be configured for RS-232C.
The SX has a set of commands that you can use to set up the drive, program the drive, and report
back drive data. Compumotor supplies an editor/terminal emulator program (X-Ware) to facilitate
communications from a host computer. Contact your local ATC or distributor for a copy. Any
terminal emulator or communications driver capable of using the available communications param-
eters will also work.

The SX has a three-wire, optically isolated RS-232C interface that is compatible with RS-232C
specifications. Receive DatRX), Transmit DataTx), and ground@ND signals are connected on

the screw termindfO . Proper shielding of the RS-232C signal wires is required. The shield
should be connected to an earth ground point on the terminal. The following figure shows standard
RS-232C connections. The second figure shows standard 25-pin and 9-pin outputs for serial
communication ports.

a
TX Rx
[ s I | Tx
g GND g G
- +5V
@ | opTO1 (]
g |cw
H . —== o AC Power
I cow 95-132VAC
@ [ HOME 50/60Hz
@ | orPTO2
@ | REG
g In F 1/10
@ |2
@ |3
~LZ 4 ]

RS-232C Connnections

25 Pin Connector 9 Pin Connector

RX 1 DCD 1
—— g 2 Rx [o0% O |rx

o ™ 3 Tx o o 1 O |
o Olexo 4 DIR|g &
o o) 5 GND |4 o _| O |ono
P 6 DSR [ o o
o @) 7 RTS
° o 8 CTS o
° 9 RI 0]

@)
o @)
o @)
o @)
2

RS-232C Standard Pin-Outs

The rest of the signals involve RS-232C handshaking. The SX does not support handshaking. If
your system requires handshaking, connect RTS to CTS and DTR to DSR.

The default communication parameters are

0 Baud Rate: 9600

[0 Data Bits; 8

[0 StopBit: 1

[0 Parity: None

Handshaking is not supported. The terminal should be set for Full Duplex mode.
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You can change the baud rate with the DIP switches (refer to previous section). Baud rates of 300,
600, 1200, 2400, 4800, and 9600 are available. The RS-232C communication interface is optically
isolated. The following figure is a schematic of the RS-232C communication interface.

-12v

S —
L —
I

GND L

RS-232C Input
SX Daisy Chain Wiring

You may daisy chain up to 16 SXs. Individual drive addresses are set with the SX’s DIP switches
(refer to the previous section). When daisy chained, the units may be addressed individually or
simultaneously. You should establish a unique device address for each SX. Refer to the following
figure for SX daisy chain wiring configuration.

NN/

SN75155

Commands prefixed with a device address instruct only the unit specified. Commands without a
device address instruct all units on the daisy chain.

For example the G&3 command instructs all units on the daisy chain to go, vtl@leells only unit
#1 to go.

No SX executes a device-specific command unless the address number specified matches the SXs
unit number. Device-specific commands include both buffered and immediate commands. This
becomes critical if you instruct any Indexer to transmit information. To prevent all of the units on
the line from responding to a command, you must precede the command with the device address of
the designated unit.

The general rule isAny command that causes the drive to transmit information from the RS-232C
port (such as a status or report command), must be prefixed with a device addrissprevents
daisy chained units from all transmitting at the same time.

You must use status-request commands in an orderly fashion. Commands should only be issued
when the host is ready to read the response. You should not send new commands until you receive
response from the previous status-request command. In particular, you should not issue a immedi-
ate-status command until the host receives a buffered command status response. If this is not
followed, the command responses will be intertwined, rendering the data useless.

If you enable the Interactive modeS1d), only the SX that is set to address #1 will respond with a
prompt &). This prevents all the SXs from sending su a daisy chain. Compumotor recom-
mends disabling the interactive mode in all units when in a daisy chain configuration to prevent the
> from address #1 being embedded in programs stored at other addresses. The defa8BFor the
command is enable&§19).
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The following figure shows a multiple-drive configuration (daisy-chain) of RS-232C ports from one
controlling terminal or computer.

RS-232C
Terminal
— RX 4O r— RX r— RX
x |O ™ |O T
G {10 G G
Unit 1 Unit 2 Unit 3

RS-232C Daisy Chain Configuration

Sample Applications

and Commands

Three SXs are on an RS-232C daisy chain. Send the following commands:

Command Description

> MN Sets unit to Preset mode

> A5 Sets acceleration to 5 rps? for all three controllers
>V1ig Sets velocity to 10 rps for all three controllers
>LD3 Disables limits (in case they are not connected)
> 1D2530D Sets Axis 1 distance to 25,000 steps

> 2D53DBD Sets Axis 2 distance to 50,000 steps

> 3D10D0DDD Sets Axis 3 distance to 100,000 steps

>G Moves all axes

Internal +5V Supply

OPTO1

OP1-HV

24

0 Note

This is the connection to the internal, isolated +5V supply. This supply is rated at 250mA maximum
and is primarily designed to power an optical encoder. This supply may be used as a power source
for the optically isolated I/O if an encoder is not being used.

CAUTION

Do not attempt to power both an encoder and the 1/0 from the +5V supply.

This terminal is the (5-12VDC) source input for the optically isol@@gCCWAndHOMENputs.
The following figure is a schematic showing tABTOlinput. Refer taChapter 6, Hardware
Referencdor the electrical specifications.

Older SX units may not have OP1-HV connections. If not, 12-24VDC will require a zener diode to
clamp the voltage at 12VDC. Applying 12-24VDC to OPTO1 without the zener diode may cause
damage. Customers currently using zeners can continue using them on OPTO2 or choose to use
OP1-HV, which do not require the zener diodes. Ref@hapter 6, Hardware Referente diode
specifications and wiring.

CAUTION
OPTO1 and OP1-HV should not be used at the same time. Damage may occur if they are both wired to
power supplies at the same time.
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CW and CCW Limits

The SX has two dedicated hardware end-of-travel lifiGandCWbn the front panel). When you
power up the SX, these inputs are enabled and are expecting switches/sensors normally closed to
ground (use th&®SAcommand to change the limit active level). If you want to test the SX without
connecting the CCW and CW switches, you must disable the limit inputs witib8eommand. If

you command a move without disabling the inputs, the SX motor will not turn. You can &5 the
(Limit Switch Status Report)S (Input Status), antN (Set Input Functions) commands to test the
limits’ status. The following figures are schematics showing the optically isolated limit inputs,
typical 3-wire sensor wiring, and typical hard contact wiring. Ref@hiapter 6, Hardware
Referencdor the electrical specifications.

The SX also has software limit capabilities. The software limits are disabled when you power up the
system. If you need software limit capabilities, you can enable and define these software limits.
Refer to thesX Software Reference GuideSoftware Limits §L) command.

Home Position Input

OPTO2

OP2-HV

0 Note

The SX's dedicated Home Position inpHMEprovides a reference for your applications motion.
The following figures show typical switch wiring configurations. This input defaults expecting a
switch/sensor that is normally open (use@®Ccommand to change home active levels) and may
be used to command a machine to start an operation from a repeatable position. You can use this
input in conjunction with the Go Hom&H command or a Go Home input configured with the Set
Input FunctionsIN ) command. When the SX executes a Go Hd&t¢ ¢ommand, it scans the

Home Position input until the switch activates the Home Position input. The following figure is a
schematic showing the Home Position input. Ref&hapter 6, Hardware Referentar the Home
Position input’s electrical specifications. The homing function is discusseldapter 4,

Application Design

(Internal to SX)

OPL-HV | H— +5V Note: OPTOL1 is for use with
(5-12VvDC) power supplies and
8.3K OP1-HYV is for use with (12-24VDC)

power supplies.
They should not be used together.

CW, CCW,

and S

HOME e s

ILQ2 ‘{7
I

CW, CCW, and Home Inputs

This terminal is the (5-12VDC) source input for the optically isol&E andll - 18 inputs. The
following figure is a schematic showing tB¥TO2 input. Refer taChapter 6, Hardware Reference
for the electrical specifications.

Older SX units may not have OP2-HV connections. If not, (12-24VDC) will require a zener diode to
clamp the voltage at 12VDC. Applying (12-24VDC) to OPTO2 without the zener diode may cause
damage. Customers currently using zeners can continue using them on OPTO2 or choose to use
OP2-HV, which do not require the zener diodes. Ref@htpter 6 Hardware Referenéer diode
specifications and wiring.

CAUTION

OPTO2 and OP2-HV should not be used at the same time. Damage may occur if they are both wired to
power supplies at the same time.
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REG Input

[1—I8 Inputs

REG and

The SX has a dedicated hardware registration input. The following figure is a schematic showing
the optically isolate@REGinput. Refer taChapter 6, Hardware Referenéar the electrical
specification. The registration function is discusse@hapter 4, Application Design

The SX has eight general purpose programmable inputs that default expecting switch/sensors that
are normally open (use thldL command to change input active level). Each input can be pro-
grammed to perform 24 different functions. The inputs can be used with PLCs and configured with
the outputs to interface with thumbwheel switches. The following figure is a schematic showing the
optically isolated general-purpose programmable inputs. Re@hdpter 6, Hardware Reference

for the programmable inputs’ electrical specifications.

11 - 18 Inputs

OPTO 2 (Internal to SX)

OP2-HV [ |-} +5V Note: OPTO?2 is for use with
(5-12VDC) power supplies and

33K OP2-HV is for use with (12-24VDC)

Typical 3-Wire Sensor Input

power supplies.
ﬁ They should not be used together.
REG,I1-18 h—ﬁ S
e
| ILQ2 "-J,?
Connections
(Recommended)

Sinking Sensor —
9 ™ External Supply |

+V
|endG12) |
—[ OPTOL, 2 SX
Sensor |t CW, CCW, HOME, REG, I1-18

G

+v may use the same external voltage supply as OPTO1, 2

Note: Use OP1-HV and/or OP2-HV in place of OPTO1 and/or OP1-HV if (12-24VDC) is being used.

Sourcing Sensor -
9 ™ External Supply |

+V
|ondG12) |
—[ OPTOL, 2 SX
Sensor Uyt CW, CCW, HOME, REG, I1-18
1K l
G

Note: The 1K resistor value may vary depending on sensor type.

CAUTION

The maximum reverse voltage across OPTO1 & 2 and their corresponding inputs is 3VDC. A zener
diode or blocking diode may be required (on the input as well) if applying 24VC to the inputs from a
PLC output or other source.
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0O1—04 Outputs

[l Helpful Hint;

Inductive Loads

FAULT

The SX has four general purpose programmable outputs. The output is an optically isolated open
collector darlington transistor. You can program these outputs to perform 16 different functions.

GND

Current Limiting
Resistor

SX

If an inductive load is used, yonustput a diode across the load, with the anode connected to the
SX output (see previous figure). These outputs can sink up to 35mA.

External Supply Voltage Minimum Resistor Value Power Dissipation
5 150 0.167W
15 350 0.411W
24 690 0.835W
30 860 1.050W

Refer toChapter 6, Hardware Referentar the programmable output’s electrical specifications.
The following figure is a schematic showing the optically isolated general-purpose programmable
outputs.

The SX has one dedicated hardware fault output. The output is an optically isolated open collector
darlington transistor. The following figure is a schematic showing the optically isolated fault output.
Refer toChapter 6, Hardware Referentar the electrical specifications. The fault output is

normally conducting current in the non-faulted state. The transistor turns off when a fault occurs.
The following conditions will cause the fault output to turn off;

O User Fault Input O SX in Auto Run mode
0 Brown Out Condition O Excessive Positioning Error
0 Motor Fault O Amplifier Overheating

0 Battery Back-up RAM Corrupted
(Internal to SX)

| rom e - +5V
01-04 & : 3 e
| ‘
FAULT : i {i | i
GND | | | | I
! o aN33
Outputs and Fault
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GND Connection

This terminal is the ground reference for the open collector outputs.

See previous CAUTION if supply is between 13-24V

|

External +5 - 24V N.C. \.
Supply N.C. O

GND N OO
Optional +5 - 24V i
2nd GND o O
External .
Supply oo

* Triggers can use N.O. or N.C.
switches, depending on how
the program is written.

See above for 1
resistor values

Customer
Equipment

Typical I/O Connections

Encoder Connections

I
bobbbbbbbbbbbbbbbddd)

OPTO1
CwW
CCw
HOME
OPTO2
REG

FLT

0 Note

As of January 1, 1995, the SX/SXF will no longer have absolute encoder interface capability as a
standard feature. The standard SX/SXF will not be compatible with the AR-C absolute encoder, but
rather the SX/SXF absolute encoder interface will be an option to the standard system. For help in
determining whether or not your SX/SXF has the absolute encoder interface, see the RvV command

in theSX Software Reference Guide

The SX Indexer/Drive supports incremental and absolute encoders. The following figure shows the
SX's encoder terminals. All encoder connections for incremental or absolute encoders are made to

these terminals.

+5V
G
CHA+
CHA-
CHB+
CHB- —— ENCODER
CHZ+
CHz-
ACC

G
SHIELD
OP1-HV
OP2-HV

0]0]0]0]0]0]0]0]0]6]0]0]6)
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Incremental Encoder Connection

Connections for a typical incremental encoder are shown here.

Color codes shown are for Compumotor's -E optional incremental encoder.

Red

Incremental
Encoder

Brown

]

Orange

Brn/Wht |
Green |
Grn/Wht |

Org/Wht |

Incremental Encoder Connections

+5V
G
CHA+
CHA-
CHB+
CHB-

T

. CAUTION!
HIGH

G VOLTAGE

CHA+ ON EXPOSED

CHA- TERMINALS

CHB+

CHB-

CHZ+
CHZ-
ACC

G
SHIELD
OP1-HV
OP2-HV

CHZ+
CHz-
ACC
G O MOTOR FAULT
SHIELD O OVERTEMP
OPLHY O UNDER VOLTAGE
. O STEP
OPZHV O POWER

ENCODER

OO0OOBOOORO ©

MICROSTEP DRIVE

SX SERIES

h/

This figure shows the schematic for the incremental encoder inputs.

+5V

680Q 680Q

cHA+[ ] J‘ *
cra[ ]

680Q

N

Incremental Encoder Schematic

Absolute Encoder Connection

The connection for Compumotor’s AR-C Absolute Encoder is shown below. For SX’s purchased
after January 1st, 1995, the -A option must be purchased to have Absolute Encoder capabilities.

Absolute
Encoder

]

Decoder Box

Tx-

Tx+

Rx-
Rx+

Absolute Encoder Connection

[cococo00000060000|

+5V
G CAUTION!
CHA+ @ | v HIGH
CHA. o |c VOLTAGE

@ | cHa+ ON EXPOSED
CHB+ Expanded o | cra- TERMINALS

View © | cHB+

CHB- - o | cre-
CHz+ @ | cHz+ ENCODER
CHZ- © | chz

@ | Acc
ACC o |e : MOTOR FAULT

OVERTEMP

G @ | SHELD ¥ @ UNDER VOLTAGE

(%) OP1-HV [ STEP
SHIELD Q@ | oP2Hv @ POWER
OP1-HV
OP2-HV MICROSTEP DRIVE

SX SERIES
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AC Power Connection

The SX includes a standard molded power cable. Simply plug the power cable into the drive’s
power connector and a 90VAC - 132VAC power source. If your SX is equipped with a fan kit, plug
in a second power cable to the fan kit's power connector and a 90-132VAC power source.

CAUTION

AC power to the SX is limited to 132VAC. Higher voltages will damage the drive. The low-voltage limit is
90VAC.

Transformers

An isolation transformer (optional) can enhance the system’s electrical noise immunitytoRte¢er
Transformer Specificatiorsection for instructions on sizing a transformer for your application. Use
the transformer user guide and the figure below to connect the transformer leads to the AC power
connector on the drive.

WARNING
Do not connect the transformer to the SX while power is applied to the transformer. Do not touch the
wiring studs or terminals on the transformer after it is plugged into an AC outlet. Lethal voltages are
present.
(o] e —
Heatsink
® ISOLATION
TRANSFORMER
AC Power
95-132VAC
50/60Hz

Transformer Connections

When powering the SX from a transformer, it is very important that the earth ground terminal is

connected.

L1 L
SX-Drive ‘ ‘ AC
Power |2 N Line

‘T °
Earth Ground Terminal

Transformer Specifications

The following tables contain power rating data to help system designers cool drives and motors, and
size isolation transformers. Each of the tables’ fields is explained below. Combinations of motors
and current levels other than those discussed in this section will result in power values that are not
specified in this discussion.
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Power Ratings

Calculations

Motor Type

Current (Amps)

Motor Cabinet Loss Peak Motor Peak Shaft Peak Total Volt-Amp
Type (Watts) Loss (Watts) Power (Watts ~ Power (Watts) Rating (VA)
S57-51S 11.2 25 55 90 140
S57-51P 15.8 50 110 180 270
S57-83S 12.7 27 72 110 170
S57-83P 19.8 54 144 218 335
S57-102S 14.5 30 95 140 215
S57-102P 25.1 60 190 280 420
S83-62S 14.5 50 120 190 280
S83-62P 25.1 100 240 370 560
S83-93S 18.2 52 172 240 370
S83-93P 36.6 104 343 480 740
S83-135S 21.8 57 205 280 440
S83-135P 40.0 114 410 560 870

S: Series Configuration P: Parallel Configuration

SX6 Power Ratings

Motor Cabinet Loss Peak Motor Peak Shaft Peak Total Volt-Amp
Type (Watts) Loss (Watts) Power (Watts ~ Power (Watts) Rating (VA)
S106-178S 20 140 350 510 790
S106-178P 30 280 700 1010 1570
S106-205S 40 150 230 420 650
S106-205P 40 290 460 790 1230
S106-250S 30 160 360 550 860
S106-250P 40 300 700 1040 1620

S: Series Configuration P: Parallel Configuration
SX8 Power Ratings

O To convert watts to horsepoweliyide by 746
0 To convert watts to BTU/hmultiply by 3.413.
[0 To convert watts to BTU/mimmultiply by 0.0569.

Compumotor S/SX Series motors are custom-made for use with SXs. They are not available as a
standard model from any other manufacturer. These motors are designed for low loss at rest and at
high speed. Motors in the same frame sizes from other manufacturers may sustain considerably
higher iron losses than an S/SX Series motor. S/SX Series motors are wound to render inductances
within a particular range suitable for SXs. If you intend to use a motor other than an S/SX Series
motor, you should consult Compumotor’s Applications Engineering Department for motor heating
and drive performance consequences (800-358-9070). The SX is intended for use with 2 phase PM
step motors only. Do not use variable reluctance or DC motors.

Compumotor has assigned the current ratings (previously shown) to S/SX Series motors to produce
the highest possible torque while maintaining smoothness. Use of higher currents will produce
higher static torque; however, the motor will run roughly and may overheat. The selected motor
current setting for motors wired in parallel is twice the value of the motor current setting selected for
motor motors wired in series. Do not run the parallel rated current into a motor that is wired in
series—it will destroy the motor’s windings. Remember, a motor run in parallel must have a limited
duty cycle or overheating and damage in the motor’s windings will occur.
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Cabinet Loss

Peak Motor Loss

Peak Shaft Power

Peak Total Power

Volt-Amp Rating

32

Summary

The total thermal dissipation in the SX is almost constant, regardless of whether the motor is
stationary or in motion. The current output switch settings determine the motor phase currents that
cause the power losses shown in the previous tables. The cabinet’s thermal resistance is approxi-
mately 0.35°C/W in still air with the heatsink fins vertically positioned. For 6A operation, the

cabinet will rise approximately 15°C above ambient temperature. The fan kit (which is optional for
SX6s) will reduce this temperature rise to 2°C. Application/Product design must prevent ambient
temperature around the drive from exceeding 45°C (temperature above 45°C will activate the drive’s
thermal shutdown feature). If the appropriate temperature cannot be maintained, the fan kit must be
installed.

As the speed of a motor increases,dbee losseghysteresis and eddy current) increase to the level
where the motor loses torque. The peak dissipation includes core and copper losses. The data in the
previous tables does not indicate average power unless the motor is run almost continuously at high
speed. Average motor loss will generally be less than these figures depending on the duty cycle and
dwell times. Motor losses are almost entirely independent on the mechanicéVllotad losses are

not related to shaft power

S/SX Series motors that are wired in series can be run continuously at speeds that incur peak motor
loss. S/ISX Series motors that are wired in parallel, however, cannot be run at peak motor loss levels
continuously without overheating (unless extensive cooling measures are employed). Most applica-
tions do not require continuous slewing at high speed. Therefore, the average motor loss will be
within safe limits (refer to the motor sizing information provided in Compumotor’s sizing software).

WARNING

Do not run the SX with motors in a parallel configuration without inspecting the thermal behavior of the
system. A parallel motor that operates at peak motor loss does not sustain damage immediately. Approxi-
mately 10 - 30 minutes of continuous operation may be required to reveal an overheating problem. In
general, the motor’s case temperature should not exceed 100°C.

Peak shaft power is the product of torque and velocity in the region where the speed/torque curve
appears as a hyperbola. In that speed range, the available shaft power is essentially constant at this
peak value. Most applications do not use more than 50% of the available peak shaft power. You
should use the peak shaft power values shown in the previous tables to determine the maximum
demand on the primary power source.

Peak total power is the sum of cabinet loss + peak motor loss + peak shaft power. The average
demand will be significantly less than the values provided in the tables depending on duty cycles at
high speed and dwell times at rest.

SXs obtain DC power by directly rectifying 120VAC, 60 Hz voltage. This is a low-cost, light-

weight, small size method of obtaining power. However, such a power supply represents a low-
power factor to the line (approximately 0.65 for SXs). The volt-amp ratings provided in the previous
tables were calculated by dividipgak total poweby 0.65.

Selecting an isolation transformer based on these power ratings will provide you with a conserva-
tively rated system. For slow-speed or light-duty applications, smaller VA ratings may be
appropriate.
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Installation Verification

Input Conventions

Input Tests

Example

After you have completed all of the wiring instructions, you should complete the steps in this
section to ensure that you have wired the limits, home, registration, inputs, outputs, motor, and
encoder correctly.

All of the inputs on the I/O connector are optically isolated and are activated by causing current to
flow from the OPTO terminal to the appropriate input terminal typically to logic ground through a
sinking resistor or contact closure. This is éinergizedstate.

All of the inputs (limitsHM, REG, andlI1 - 18) can be tested using the Input Stat@s)(command.
ThelS command will respond with the status of all the inputs on the 1/0O connector. Refer to the
figures titledTypical 3-wire Sensor Input ConnectiandTypical I/O Connectionfor a typical input
circuit. The format will be as follows:

> 11S
*ODDD_DDDD_BDDD

Thedin the response string represent the state of the different input functions. From left to right, the
inputs are as follows:

CW LIMIT

CCW LIMIT

HOME INPUT
REGISTRATION INPUT

INPUT 1
INPUT 2
INPUT 3
INPUT 4

INPUT 5
INPUT 6
INPUT 7
INPUT 8

Each input may be tested by energizing the desired input and issuig thenmand. The response
string should indicate & in the position that corresponds to the input that was energized. Refer to
the SX Software Reference Guided theDSA OSA INL commands for changing the various
active levels.

Only theREGinput is energized and then tt® command is issued. The response should be as
follows: *0001 BOOD DODD

Output Conventions

Output Test

The outputs on the 1/0 connector (O1 - O4) are optically isolated open collector darlington transis-
tors. To view the output signal as a voltage, an external pull-up resistor must be used. Energizing a
output will cause the transistor to turn on, this will result in a low signal if the output is being viewed
as a voltage. If the output is being used as a current node, then energizing an output will cause
current to flow.

All of the outputs (O1-04) can be tested using the Immediate Ouputémmand. By issuing the
following sequence of commands you will be able to verify that the outputs are wired correctly.
> 1101833 (energizes only O1)

> 1108133 (energizes only O2)

> 1108319 (energizes only O3)

> 11081 (energizes only O4)
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Fault Output Convention

The fault output will be energized (conducting current), when ever the Indexer thinks that every-
thing is operating correctly. Normally, if the shuts down the amplifier because an amplifier shut-
down commandST1 or OFF was issued the fault output would not be de-energized. This situa-
tion can be changed by using ®8Rcommand (fault de-energized upon amplifier shutdown).
Refer to the fault output description earlier in this chapter for a listing of the conditions that will

cause the fault output to de-energize.

The fault output can be tested by issuing the following sequence of commands. The fault output
follows the same conventions as the general-purpose outputs.

Description

De-energize the fault output upon commanded shutdown
Shutdown Amplifier

This should have resulted in the amplifier being disabled and the fault output being de-energized.

Description

Enable amplifier

This should have resulted in the amplifier being enabled and the fault output being energized.

Fault Test
Command
> 1SSR1
>1ST1
Command
> 1STQ
Motor Test

By issuing the following sequence of commands, you will be able to verify that the motor is con-

nected correctly.

Command

Description

> A20

> V2

> MN

> MR11

> D+25000
> 1LD3

>G

Set acceleration at 20 rps?

Set velocity at 2 rps

Set move to Normal mode

Set the motor resolution at 25K
Set distance at 1 revolution CW
Disable end-of-travel limits
Execute the move (Go)

The motor should have turned 1 revolution CW. If the motor moved in the CCW direction, then the
motor is not wired to the drive correctly. The motor direction may be changed by reversing the leads
connected to thA+ andA- terminal on the motor connector.

Incremental Encoder Test

By issuing the following sequence of commands, you will be able to verify that the incremental

encoder is connected correctly.

Command

Description

> A20

> V2

> MN

> MR11

> D+25000

> |LD3

> Pz

>G

> 1PR
*+@ODDD250DD
> 1PX
*+BODDDDADDD

Set acceleration at 20 rps?

Set velocity at 2 rps

Set move to Normal mode

Set the motor resolution at 25K

Set distance at 1 revolution CW
Disable end-of-travel limits

Disable end-of-travel limits

Execute the move (Go)

Request motor position

Verifies motor moved 25000 steps CW
Request encoder position

Verifies motor moved 4000 steps CW

If the encoder position report responded with the correct number of encoder counts but in the wrong
direction ¢-@PB3BBBABHZhe encoder is connected backwards. This is easily remedied by
switching channel A and channel B.is very important for closed-loop operation that the motor

direction and encoder direction match.
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Absolute Encoder Test

Drive Mounting

First confirm that the absolute encoder version of the SX is what you have. Reset the unitZvith the
command. Then issue th&VVcommand to report back encoder interface status. By issuing the
following sequence of commands, you will be able to verify that the absolute encoder is connected
correctly.

Command Description

> A20 Set acceleration at 20 rps?

>V2 Set velocity at 2 rps

> FSM1 Set to Absolute encoder mode
> ER16384 Set encoder resolution to 16384
> MN Set motor to Normal mode

> MR11 Set the motor resolution to 25K
> D+25000 Set distance to 1 revolution CW
>1LD3 Disable end-of-travel limits
>PZ Set absolute position to zero
>G Execute the move (Go)

> 1PR Request motor position
*+BBBDD258DBD Verifies motor moved 25000 steps CW
> 1PX Request encoder position
*+@BDBDBD16384 Verifies encoder position

If the encoder position report responded with the correct encoder count, but wrong direction
(*-P223D716384) , the absolute encoder is counting backwards. Flip the direction DIP switch
inside the AR-C Decoder Box (refer to thR-C User Guidg It is very important for closed-loop
operation that the motor direction and encoder direction match.

Minimum Width

Minimum Depth

You can mount the SX in either a minimum depth or width configuration, depending on the position
of the mounting clips (refer to the following figure)lse only 6-32 X 3/8" screws to attach the
mounting clips to the drive. Longer screws may damage the drive.

WARNING

Use 6-32 X 1/4" screws to mount the switch cover only. Longer screws will damage the internal printed
circuit board.

Two clips are attached to the side of the drive away from the power connectors for minimum width.
This provides the maximum amount of panel spadee drive is shipped in this configuration

You can move the clips from the minimum-width position to the side opposite the heatsink to create
minimum-depth configuration. Three clips are used in the minimum-depth position—one on top and
two on the bottom.
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Minimum Width Minimum Depth
<4 Mounting —»
== Clips

NTNNNC
NeGTEE
Mounting the Drive
WARNING

If you mount the SX in the minimum-depth configuration, the screws (6-32) used to attach the clips to the
SX/SXF must not be longer than 3/8". Longer screws will damage the internal printed circuit board.

Panel Layout
If you mount the SX in an enclosure, observe the following guidelines:

O The vertical and horizontal clearance between the SX and other equipment, or the top or bottom of the
enclosure, should be no less than 4".

[0 Do not mount large, heat-producing equipment directly beneath the SX.

O

Do not mount the SX directly below an Indexer (the SX produces more heat than an Indexer). Fan cooling
may be necessary if air flow is not adequate.

i

4" 4" S_X 4"
Drive

X

Panel Layout Guidelines
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Motor Mounting

Rotarystepper motors should be mounted using flange bolts and positioned with the centering flange
on the front face. Foot-mount or cradle configurations are not recommended because the torque of
the motor is not evenly distributed around the motor case and they offer poor registration. Any
radial load on the motor shaft is multiplied by a much longer lever arm when a foot mount is used
rather than a face flange.

WARNING

Improper mounting can compromise system performance and jeopardize personal safety.

The motors used with the SX can produce very large torques. These motors can also produce high
accelerations. This combination can shear shafts and mounting hardware if the mounting is not
adequate. High accelerations can produce shocks and vibrations that require much heavier hardwa
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 ar
using. A mechanical engineer should check the machine design to ensure that the mounting structu
is adequateDo not attach the load to the motor yet. Coupling the load to the motor is dis-

cussed later in this chapter.

CAUTION

Consult a Compumotor Applications Engineer [800-358-9070] before you machine the motor shaft.
Improper shaft machining can destroy the motor’s bearings. Never disassemble the motor (it will cause a
significant loss of torque). Modifying or altering the motor or shaft may void the warranty.

Attaching the Load

This section discusses the main factors involved when attaching the load to the motor. The follow-
ing three types of misalignments can exist in any combination.

Parallel Misalignment

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

Angular Misalignment

End Float

Couplings

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

A change in the relative distance between the ends of two shafts.

The motor and load should be aligned as accurately as possible. Any misalignment may degrade
your system’s performanceThere 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
coupling accepts both angular and parallel misalignments. Both single-flex and double-flex,
depending on their design, may or may not accept end-play. A rigid coupling cannot compensate fol
any misalignment.

Single-Flex Coupling

When a single-flex coupling is used, one and only one of the shafts must be free to move in the
radial direction without constrainDo not use a double-flex coupling in this situation because it will
allow too much freedom and the shaft will rotate eccentrically; this will cause large vibrations and
immediate failure.

Double-flex Coupling

Use a double-flexed coupling whenever two shafts are joined that are fixed in the radial and angular
direction (angular misalignmentpo not use a single-flex coupling with a parallel misalignment;
this will bend the shafts, causing excessive bearing loads and premature failure
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Rigid Coupling

Rigid couplings are generally not recommended. They should be used only if the motor is on some
form of floating mounts, which allow for alignment compensation.

0 Coupling Manufacturers

HELI-CAL ROCOM CORP

901 McCoy Lane 5957 Engineer Drive

P.O. Box 1460 Huntington Beach, CA 92649
Santa Maria, CA 93456 (714) 891-9922

(805) 928-3851

For unusual motor installations contact a Compumotor Applications Engineer for assistance.

Tuning
This section contains the issues and concerns that you should be aware of as you tune and develop
your system.
0 Resonance
0 Mid-Range Instability
Resonance

Resonance exists in all stepper motors and is a function of the motor’'s mechanical construction. It
can cause the motor to stall at low speeds. Most full step motor contjuthgrthe motor to a set
minimum starting speed that is greater than the resonance region. The SX’s microstepping capability
allows you to operate a motor smoothly at low speeds.

Motors that will not accelerate past 1 rps may be stalling due to resonance. You can add inertia to
the motor shaft by putting a drill chuck on the shaft. The drill chuck may provide enough inertia to
test the motor when it i#0t loaded. In extreme cases, a viscous damper may also be needed. Refer
to Chapter 6, Hardware Reference for the maximum inertia ratings for your motor.

The SX is factory tuned to minimize resonance problems. If you are running the SX at motor
resolutions of 200 or 400 steps/rev, you may need to implement the Start/Stop V&l8gity (
command.

Mid-Range Instability

All step motors are subject to mid-range instability, also referred to as parametric oscillations. These
oscillations may stall the motor at speeds from 6 to 16 rps.

Tuning Procedures

You can tune the SX to minimize resonance and optimize smoothness by adjusting the small
potentiometers (pots) on the bottom of the unit. The following figure shows the location of the
potentiometers and their functions. A description of each function is listed below.

[0 Phase A Offset: Adjusts the DC offset of the phase current for Phase A.
[0 Phase B Offset: Adjust the DC offset of the phase current or Phase B.
0 Phase Balance: Adjust the phase current of Phase B to approximately +10% of Phase A.

It is not usually necessary to adjust these pots, tuning is done at the factory. Adjustments should be
made only if the load inertia is greater than 2-3 times that of the rotor inertia. For best results, the
drive and motor should be on, connected to the load, and warmed up for 30 minutes prior to tuning.
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Gauging Motor Resonance

There are several methods that you can use to determine the level of motor resonance in your
system.

L Tachometer Method

Use an oscilloscope to gauge the output of a tachometer attached to the motor shaft. The tachomet
will output a DC voltage, proportional to speed. This voltage will oscillate around an average
voltage when the motor is resonating. The amplitude of this oscillation will be at its maximum when
you run the motor at it®esonance speedThe goal of this tuning method is to tune the motor for its
lowest oscillation amplitude.

[] Sounding Board Method

You can practice your tuning skills with an unloaded motor placed on a sounding board or table.
When you command a velocity that is near the motessnance speedhe phenomenon will cause
an audible vibration. The goal of this tuning method is to tune the motor for the least amount of
vibration.

] Stethoscope Method

L Touch Method

When you tune your motor under loaded conditions, you can hear the audible vibration caused by
the motor’s natural frequency by placing the tip of a screw driver against the motor casing and
placing the handle of the screw driver close to your ear (as you would a stethoscope). You will also
be able to hear the different magnitudes of vibration caused by the motor’s natural frequency. The
goal of this tuning method is to tune the motor for the least amount of vibration.

After you have had some experience with tuning, you should be able to locate the rastoresice
speedby placing your fingertips on the motor shaft and adjusting the motor’s velocity. Once the
resonance speed located, you can tune the motor for maximum smoothness in the same way.
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Tuning the Drive to

the Motor

Motor Waveforms

Anti-Resonance

Please note that system tuning has been done at the factory. To tune the drive, it is suggested that
you first return the potentiometers to their center positions. To tune the SX, follow the directions
below:

[0 Locate the motor's natural resonant frequency.
A table of resonant frequencies for unloaded Compumotor motors is shown below.

Motor Size 1st Tuning Speed 2nd Tuning Speed
SX57-51 5.15 rps 2.57 rps
SX57-83 3.92 rps 1.96 rps
SX 57-102 3.75 rps 1.88 rps
SX83-62 3.00 rps 1.50 rps
SX83-93 2.97 rps 1.48 rps
SX83-135 2.95rps 1.47 rps
SX106-178 2.11 rps 1.06 rps
SX106-1250 2.07 rps 1.04 rps
SX106-205 2.67 rps 1.34 rps

By varying the speed slightly from the values given in the table above, locate the speed of worst resonance.

Adjust the Phase A and Phase B offset potentiometers (located on the bottom of the drive), for best
smoothness. Iterative tuning is recommended. That is, adjust Phase A Offset, then B, then C, etc., until no
further improvement in smoothness is noted.

0 Decrease the motor’s velocity to half the value used in step 1.
Adjust the Phase Balance Potentiometer for best smoothness.

Optional Fine Tuning:

O Once again, decrease the motor’s velocity by half.
Adjust the Waveform Symmetry with the Motor Wavefod\command, for best smoothness.
Repeat the above procedure until no further improvement in motor smoothness is noted.

Step motor manufacturers make every effort to design step motors that work well with sinusoidal
current waveforms. However, due to physical limitations, most motors operate best with a current
waveform other than a pure sine wave.

The purpose of adjusting motor current waveforms is to cause the step motor to move with equal
step sizes as the current waveforms are sequenced through the motaravEfilgm matchingyill

also help the motor run more smoothly. The motor waveform can be changed Withéthvmand
(refer to theSX Software Reference Guid®r the command syntax).

Motor waveforms are usually adjusted after the drive has been tuned to its motor. If you do not have
precision measurement equipment, you may select the correct motor waveform with one of the three
methods described previously in this chapter (Tachometer Method, Sounding Board Method,
Stethoscope Method, and Touch Method). These empirical methods generally yield acceptable
results.

As of serial number 95@626XXXXX, the S series contains an anti-resonance circuit designed to
reduce mid-frequency resonance in your system. The circuit acts on the power being supplied to the
motor, which varies greatly when resonance occurs. It will inject a signal opposite to that caused by
the resonance in order to apply torque against the resonance and cancel it.

This circuit does not guarantee resonance won't cause problems in your system if it is bad enough.
It simply works to reduce the affect mid-frequency resonance has on your system. The effect of this
will be smoother motion over the mid-range frequencies and better use of the torque available at
those speeds.
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Step O

Command Description

> VARS5=@ Initializes variable 5to 0
> 1XE1Q9 Erases sequence #10

> 1XD1g Defines sequence #10

WHILE(INXXX1112d OR_VAR5<1d)

A5Q

AD5@

V5

D25090

G
VAR5=VARS5+1
NWHILE
1"DONE_LOOPING
1CR

1LF

XT

Step O

While input pattern is XXX1119 or variable 5 is<10, repeat
loop

Acceleration is 50 rps?

Deceleration is 50 rps?

Velocity is 5 rps

Distance is 25000 steps

Executes the move (Go)

Variable 5 counts up from 0

Indicates that the loop is done
Inserts a carriage return

Inserts a line feed

Ends definition of sequence #10

Use the Trace mode to display the commands as they are run.

> 1XTR1
> XR19

You can exit the loop with thBIN command (the input state does not matcHkheommand).
You can also exit the loop by letting tidR5counter get to 10. If the input pattern is not

XXX111& the loop will not be run.

Conditional Branching

You can use thi#= statement for conditional branching. All commands betWEeandELSE are
executed if the condition is true. If the condition is false, the commands bdiwS&mandNIF are
executed.ELSE may not be required. The commands betwEerandNIF are executed if the
condition is true. Examples of these statements are provided.

U Note

If statements are evaluated at the time the command is executed they are not continually evaluated in

the background.

O Error Flag
0 User Flag
O Input State
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Error Flag

User Flag

Input State

ThelF command checks to see if any error condition exists to execute a conditional command.
This command is useful if you wish to trap different error conditions (Drive Disabled, User Fault
Input Activated, Excessive Position Error, etc). Refer tdieSoftware Reference Guide.

Command Description
> XE19 Erases sequence #10
> XD1@ Defines sequence #10—if a fault occurs, sequence #10

will execute—defined with Set Fault or Kill Sequence
(XFK19 command

IF(ER1) If hardware CCW limit switch is reached, run the
following commands:

1"CCW_LIMIT_HIT Display the error message

NIF Ends IF statement

IF(ERX1) If hardware CW limit switch is reached, perform the
following commands:

1"CW_LIMIT_HIT Display the error message

NIF Ends IF statement

XT Ends sequence

> XFK1g Sets sequence #10 as the Fault sequence

This example uses the pattern set by the User Blal) command to run the conditional com-

mands. This command is useful if you wish to make a decision based on previous sequence execu
tions that will set or clear the user flag bits. For example, if an application has several sequences,
you can assign different bit patterns with 8feL command at the end of each sequence. If you

select these sequences from the host computer, you may wish to make different moves depending c
the sequence you ran. Refer to 8¢ Software Reference Guider a detailed description.

Command Description

>PS Waits for the SX to receive a C command before executing
the next command

SFL1919 Sets user flag bits 7 and 5 and clears bits 6 and 4,
remaining bits are not altered

IF(FL1919@) If user flag bits 5 & 7 are set, and bits 6 & 4 are clear,
perform these commands

AlQ Sets acceleration to 10 rps?

V5 Sets velocity to 5 rps

D2530D Sets distance to 25,000 steps

G Executes the move (Go)

NIF Ends IF statement

C Continues execution

If the FL pattern matches tHeFL setting, the motor moves 25,000 steps. You can changdthe
pattern at different points in sequences to map a path for sequence execution.

The (IN) command compares the input patt@WCCWHOME REG andI1l -18 ) to execute the
conditional commands. This command is useful for branching and performing conditional moves
using the programmable inputs. For a detailed description of this command, refe®Xo3bé-

ware Reference Guide
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Command

Description

> 1XE5
> 1XD5
IF(INXXXX 1)

Erases sequence #5

Defines sequence #5

If I1 is active and 12 is not active, issue the following
commands:

AlQ Sets acceleration to 10 rps?
V5 Sets velocity to 5 rps
D2530D Sets distance to 25,000 steps
G Executes the move (Go)

NIF Ends IF statement

IF(INXXXX@1)

If I1 is inactive (open) & 12 is active (closed), run the
following commands:

AlQ Sets acceleration to 10 rps?

V5 Sets velocity to 5 rps

D-5800 Sets distance to 5,000 steps in the opposite direction
G Executes the move (Go)

NIF Ends IF statement

IF(INXXXX1) If 11 is active, do the following command.

1"DONE Ends message saying done

NIF Ends IF statement

IXT Ends sequence definition

Use theDIN command or the inputs themselves to execute the different trigger input states. You can
use the Trace mode to see what commands are executed. The input state represents the state of all
inputs regardless of whether they are dedicated limits or programmable inputs. This is different than
the trigger TR) command where only the inputs defined as triggers are used in the command.

Branching Using Variables and Boolean Logic

You can use thi#= statement to branch based on variable values. Multiple comparisons can be
made in one condition statement using the Boole&handANDfunctions as long as the statement

doesn’'t exceed 40 characters.

Command Description

> XE8 Erases sequence 8
> XD8 Defines sequence 8
VAR5=15 Variable 5 = 15

IF(VAR5<1Q AND_VAR4=20)

If variable 5 < 10 & variable 4 = 20, run commands up to
the ELSE command

AlPD Sets acceleration to 100 rps?
AD12d Sets deceleration to 100 rps?
V5 Sets velocity to 5 rps
D2530D Sets distance to 25,000 steps
G Executes the move (Go)
VAR5=VAR5-1 Variable 5 decrements one
ELSE Ends IF statement

AlPD Sets acceleration to 100 rps?
AD13dJ Sets deceleration to 100 rps?
V5 Sets velocity to 5 rps
D-5@0@ Sets distance to 5,000 steps in the CCW direction
G Executes the move (Go)

NIF Ends the IF statement

IXT Ends the sequence definition
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Motion Profiling Mode—On-the-Fly Changes

Motion Profiling mode allows you to execute buffered commands while a move is being made (on-
the-fly). When you enter this mode, the SX will execute commands while the move profile is in
progress. You can enter and exit this mode from within a sequence. This mode allows you to
change velocity on-the-fly based on distance, turn on outputs based on distance, perform math and
other commands while in motion. Changing the acceleration, deceleration, or distance parameters
will not affect any move already in progress, but will be in effect for any subsequent moves. The
following commands are used with Motion Profiling mode.

0 MPP—Enter Motion Profiling Mode
0 NG—Exits Motion Profiling Mode
0 DP—Sets Distance Points within Motion Profiling Mode

While the SX is in Motion Profiling mode, you can execute most command while a move is being
made. The exceptions are other move commands s@&hrddH When the SX reaches MPP
command, all subsequent commands will be executed unti@emmand is encountered. An
example of thePPcommand is provided below.

XD1 D5@@@3@ V1 MPP G O1 TR1X1 V4 NG XT

In this example, a 50,000-step move is made. The initial velocity is 1 rps. Motion begins V@th the
command. Output #1 is turned on with @& command. The SX then runs the trigger command

(TR) until the condition is true, at which point, it changes the velocity. When the SX encounters the
NGcommand, it will not receive any additional commands until the 50,000-step move is completed.
The 50,000-step move will be completed even ifiRAX1 is not satisfied. The SX will however,

wait until theTR condition is satisfied, at which point it will update the last specified velocity from
V1to V4.

Changes Based on

Distance

Changes are made based on distance using the distancedfpicdfimand. This command causes

a delay in the processing of the commands until the motor reaches the specified distance point.
Processing will continue once the distance point is reached. In this way, velocity changes and the
activation of outputs can be based on distance.

The distance point is interpreted differently for Absolute mode versus Incremental mode. To change
velocity on-the-fly based on distance, the Motion Profiling MddBR command must be used with

the Distance PoinOP) command. The following sequence example executes the profile shown in
the figure below.

1XD1 PZ D1@@3DD V2 MPP G DP25@@@ O1 DP5@3PP@D V1 Od NG XT

Distance covered is 100,000 steps

V2 |- —

Velocity
(rps)
vl |-/ -+ ————— -

|| | -]
ta tcl ‘ td1 ‘ tc2 ‘ td2

A(ta) = 10 rps? V(tcl) =10 rps V(tc2) =5 rps
A(td1) = -10 rps? A(td2) = -10 rps?

Motion Profiling Mode Example

In Incremental mode, commands are processed unflRfre@mmand is reached. The SX pauses at

DP until the motor moves 25,000 steps. The SX then turns on output #1. The 25,000 steps are
counted from the point at whidbPis encountered. WhéDP5@@J® reached, the SX pauses until

the motor moves an additional 50,000 steps. The SX then turns output #1 off and decreases the
velocity to 1 rps. In this example, if the SX is in Incremental mode, the output will be turned on at
25,000 steps and turned off after the motor has moved a total of 75,000 steps from the beginning of
the first move.
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In Absolute mode, the value specified WidR is interpreted as an absolute position relative to the
zero point location. In this example, the output would be turned on at 25,000 steps and turned off
after the motor had passed the 50,000-step point.

Stopping Motion with

a Stop Input

Step O

Step O

Step O

Step O

A common use of the Motion Profiling mode is to perform a continuous move and stop the move
from the inputs. This can be done in two ways. You can define an input as a stop input. Motion can
be stopped by activating the stop input.

The other method is to use 88 OPcommand and place it within a sequence. The following
example illustrates the steps of these two methods.

Define the input as a stop input.

Command Description

> IN1D Defines input #1 as a stop input
Create the sequence with a continuous move

Command Description

> XE1 Erase previous sequence #1

> XD1 Begins definition of sequence #1
V5 Sets velocity to 5 rps

A10D Sets acceleration to 100 rps?
MC Sets the SX to Continuous mode
MPP Sets the SX to Motion Profiling mode
G Executes the move (Go)

XT Ends sequence #1 definition

Execute sequence #XR1). The motor will move at 5 rps and will not stop until you activate the
stop input (input #1). Activate the stop input.

The motor will stop at a controlled deceleration. In this case, the buffer will be dumped and the
sequences will not be finished. The SX can also be set to stop only the motion when the stop input is
activated. Enabling th8SH1command will cause the stop input to stop the move in progress and
whatever command is currently being executed and go onto the next command in the sequence or
input buffer.

Issue Display Parameterd{R) command. The SX is still in Motion Profiling mode. Enterlt&
command to exit the mode.

Stopping Motion with
the STOP Command

Step O

The following step-by-step example illustrates the method of stopping a continuous move with the
STOPcommand.

Configure input #1 as a trigger input.

Command Description
> IN1A Configures input #1 as a trigger input
> SSHP Disable SSHmode
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Step O

Step O

Sequence Scan

Create a sequence witts8OPcommand after the trigger.

Command Description

> XE1 Erases previous sequence #1

> XD1 Begins the definition of sequence #1
V5 Sets velocity to 5 rps

A129d Sets acceleration to 100 rps?

MC Sets the SX to Continuous mode
MPP Sets the SX to Motion Profiling mode
G Executes the move (Go)

TR1 Activates trigger #1

STOP Stops motion when the trigger condition is met
NG Exits Motion Profiling mode

XT Ends sequence #1 definition

Issue the Display ParametetdR command. The SX is still in Motion Profiling mode. In this
example, alNGcommand was required after motion was stopped. WisarOiPcommand is

issued, the command buffer is emptied. Therefore, the commands that have not been executed in tl
sequence at the time the stop occurs will not be executed. In this exampl&ctiramand is not
executed because motion was stopped. Inf#&tan never be executed under these condititins.

the STOPcommand is used to stop continuous motionNtBenust be issued either at the beginning

of the next sequence, directly via the RS-232C interface or at some point in the sequence prior to th
stop.

To prevent the SX from stopping without finishing the sequence that it is currently executing, a
software switch has been provided that will cause the SX to continue executing the sequence it was
running when th&TOPwas issued. By entering the Clear/Save the Command Buffer on Stop
(SSH1) command, the SX will stop motion when it encounte®S ®Pand continue processing the
commands in the sequendenter SSH1and repeat the previous step. Notice how the Motion

Profiling mode is exited.

Mode and the Stop

Command

Step O

Step O

In applications that use the Sequence Scan mode (see Sequence Select, Sequence Scanning, and
Programmable Inputs and Outputs sections in this chapter) a8 @iecommand, you must use

the SSH1) command to prevent the Sequence Scan mode from being disabled. Under normal
conditions, the Sequence Scan mode is aborted when the SX enco@ft@RB@mmand. If the
STOPcommand is issued from a stop input or from within a sequence, the Sequence Scan mode wil
be aborted. In some cases, you will not want to abort the n8fld1allows the SX to complete

the current sequence from the point at which3f®Pwas issued and continue in Sequence Scan
mode. TheOSI1 command would allow continuing in Sequence Scan modeSarOdPbut not

continuing in the current sequence. The following example illustrates such a sequence.

Configure input #1 as a trigger input and input #2 as a sequence-select input.

Command Description
> IN1A Configures input #1 as a trigger input
> IN2B Configures input #2 as a sequence-select input

Enable the Sequence Scan mode witt881 command and the Clear/Save Command Buffer on
Step mod€SSH1).

Chapter 1  Application Design 79



80

Step O

Step O

Step O

Create a sequence wittfs8 OPcommand after the trigger.

Command Description

> XE1 Erase Previous Sequence #1

> XD1 Begins the definition of sequence #1
V5 Sets velocity to 5 rps

A10D Sets acceleration t0100 rps?

MC Sets the SX to Continuous mode
MPP Sets the SX to Motion Profiling mode
G Executes the move (Go)

TR1 Activates trigger #1

STOP Stops motion when the trigger condition is met
NG Exits Motion Profiling mode

XT Ends sequence #1 definition

Execute the sequence by activating input #2. Stop the move at any time by activating input #1.

The SX is still in Sequence Scan mode and the move can be repeated by activating Input #2 again
(and stopped with Input #1). The SX is not in MPP mode in-between the sequence execution since
the SX executed thdGcommand at the end of the sequence d&Stdl OSI1 would have saved

the Sequence Select mode but not allowed executing@eemmand after thETOR

Other Uses of Motion

Profiling Mode

Motion Profiling mode allows a great amount of flexibility in the complexity of the control of the
SX during motion. You can turn on outputs, change velocity, and perform math fundthans.
primary application concern to consider during sequence execution is the amount of time
required to perform the commands. In some cases, the execution of commands may depend on
the motion. The following examples show additional uses of the Motion Profiling mode.

Turning on Inputs, Using
Time Delays, and Math

Command Description

> XE1 Erase previous Sequence #1

> 1XD1 Begins the definition of sequence #1
1Pz Sets axis #1 position counter to @
imMC Sets the SX to Continuous mode
1MPP Sets SX to Motion Profiling mode
1G Executes the move (Go)

1T.5 Sets a 0.5 second delay

10119 Turns outputs #1 and #2 on, #3 off
1T.5 Sets a 0.5 second delay

10071 Turns outputs #1 and #2 off, #3 on
REPEAT Starts repeat loop

VAR1=VAR1+1 Increases variable #1 by 1

T.1 Sets a 0.1 second delay
UNTIL(POS>400DDD) Continues looping until the SX's position is > 400,000
STOP Halts command processing

NG Exits SX from Motion Profiling mode
XT Ends the definition of sequence #1

Triggers, input statesNXX111 ), time delays, and the distance points allow you to control when
and where procedures occur during motion in your program. Motion Profiling mode offers you the
flexibility to satisfy a variety of different application needs. In the above exa®glé]lshould be
enabled to exMMRNQ after theSTOPIs executed.
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Interfacing to the SX

This section discusses interfacing the SX to other equipment in a system using the programmable
inputs and outputs.

O Input and Output Function Types
Switches

Sequence Selecting

Thumbwheels

Sequence Selecting from a Thumbwheel
PLC Operation

Sequence Selecting from a PLC

s s [ [

Miscellaneous Control from a PLC
0 RP240 Operator Panel

Programmable Inputs and Outputs

Output Functions

The SX has a very flexible input and output scheme for defining 1/0 in a way that is suitable for
almost any application. There are 8 programmable infiLitsI8 on the front panel). The other

four inputs are dedicated for limits, home, and registration. There are also 4 programmable outputs
in addition to a dedicated Fault output. This section explains some of the functions that the inputs
and outputs can perform and explains how to use thumbwheels for an interface with the SX. Using
the inputs in combination with the outputs you can use up to 32 digits of thumbwheels with the SX.
Refer toChapter 3, Installatiorior more information on wiring the inputs and outputs to other
equipment and later in this cchapter for wiring to the Compumotor TM8 Module.

You can turn the programmable outpu®s ¢ O4) on and off with the Output)) and Immediate

Output (O) commands. Outputdl- O4 are factory set as programmable outputs. The Fault

output is dedicated as a fault output. However, you can configure all of the programmable outputs t
perform different functions (Moving/Not Moving, Amp Off, Strobe, etc.) with the Configure Output
(OUT) command. Refer to thteUTcommand in th&X Software Reference Guider descriptions

of the available functions. You can use these outputs to turn on and off other devices (i.e., lights,
switches, relays, etc.). The output functions have unique letter assignments.

A: Programmable Output L: Position Error Fault

B: Moving/Not Moving N: CW Software Limit Reached

C: Sequence in Progress P: CCW Software Limit Reached

D: At Soft or Hard Limits R: CW Hardware Limit Reached

E: At Position Zero S: CCW Hardware Limit Reached

F: Fault Indicator T: Output Based on Position

H:  Shutdown Commanded U: Pulse Output

J:  Strobe Out z No Function Assigned

K: Invalid Command Error

Command Description

>PS Pauses command execution until the SX receives a
Continue (C) command

MN Sets unit to Normal mode

LD3 Disables the SX’s limits

AlQ Sets acceleration to 10 rps2

V5 Sets velocity to 5 rps

D2530D Sets distance to 25,000 steps

OUT1A Sets Olas a programmable output

OUT2A Sets 02 as a programmable output

OouT3B Sets O3 as a Moving/Not Moving output

019 Turns Olon and O2 off

G Executes the move

0og1 Turn O1off and O20n

C Initiates command execution to resume
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This example define®1 andO2 as programmable outputs a@8 as a Moving/Not Moving output.
Before the motor moves 25,000 step4,is turned on an@®2is turned off. These outputs will
remain in this state until the move is completed, thémvill turn off andO2 will be turned on.
While the motor is movingQ3 remains on.

The active level of the programmable outputs can be changed witlUfiecommand. Refer to the

SX Software Reference Guider more details.

Programmable Output

Moving/Not Moving Output

Sequence in Progress Output

At Soft or Hard Limit Output

At Position Zero Output

Fault Indicator

Shutdown Commanded

Strobe Output

Invalid Command Error

Position Error Fault

CW Software Limit Hit

CCW Software Limit Hit

CW Hardware Limit Hit

CCW Hardware Limit Hit

Output Based on Position

Pulse Output

No Function Assigned
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This output type gives the user on/off control over an output using
the Oor IO commands.

This output type indicates motion due to a Gor GHcommand. This
output does not indicate motion due to a position maintenance
move.

This output type indicates the SX is busy running a defined
sequence.

This output type will indicate whenever any type of end of travel
limit is hit during a move if the limits are enabled. This output is
reset with the STO or ONcommand.

This output type indicates when the absolute position counter (1PR
command) is equal to zero.

This output type indicates when certain fault conditions are true.
The conditions that will activate it are:Over-temperature faultMotor
faultLow-line fault (brown out)Excessive position error (cleared by
STO or ONcommand)Auto run mode activeUser fault input
activeThese errors are only cleared by resetting the unit or cycling
power unless otherwise noted.

This output type indicates a drive disabled condition caused by the
ST1 or OFFcommand. This output is reset with the STO or ON
command.

This output type is used in conjunction with the SX’s programmable
inputs configured as data inputs. The strobe outputs will cycle
through different output patterns to tell external devices which digit
of information to put on the data inputs. Refer to later in this
chapter for more information on this topic.

This output type indicates that an invalid command was seen by the
SX, either due to a value out of range, a syntax error, or an
impossible request This output is reset by resetting or cycling
power.

This output type indicates when the encoder input counter (1PX)
differs from the number of pulses sent out (1PR) by more than the
acceptable position error (set with the CPEcommand). The DPE
command also reflects this positional error. This output is reset with
the STO or ONcommand.

This output type indicates that the CW software limit was hit. This
output is reset with the STO or ONcommand.

This output type indicates that the CCW software limit was hit. This
output is reset with the STO or ONcommand.

This output type indicates that the CW hardware limit was hit. This
output is reset with the STO or ONcommand.

This output type indicates that the CCW hardware limit was hit.
This output is reset with the STO or ONcommand.

This output type indicates that a certain position has been reached,
either an incremental or absolute position, depending on the setting
of the OUTPcommand. Refer to the OUTPcommand for more
details and how to calculate the accuracy of this output.

This output type generates a pulse train output that can be used for
a limited motion axis output. The number of pulses sent out and
the appropriate pulse width will be set with the PULcommand. It is
not intended as a full axis output and has no acceleration or
deceleration ramp.

This output type has no function assigned to it and can be used to
disable an output when needed.



Input Functions

The inputs can individually be programmed to perform any of the following functions. Each
function has an assigned letter:

Trigger
Sequence Select
Kill

Stop

Command Enable
Pause/Continue
Go

Direction
Synchronization
Jog+ (CW)

Jog- (CCW)

: Jog Speed Select

TASTIOMMOOm>2

Terminate Loop

Data

Memory Lock

Reset

Go Home

Position Zero

User Fault

Data Valid

Data Sign

Increase Following Ratio
Decrease Following Ratio
Z: No Function Assigned

XXs<cdwvowmomz

The input functions are level sensitive unless otherwise specified.

Trigger Input

Sequence Select Input

Kill Input

Stop Input

Command Enable Input

Pause/Continue Input

Go Input

Direction Input

Synchronization Input

Jog CW Input

Jog CCW Input

Jog Speed Select Input

Terminate Loop Input

This input type is mainly used in conjunction with the TR command
to pause command processing until the specified input pattern is
satisfied. This input function is explained in more detail later in this
chapter.

This input type is used to remotely execute predefined sequences
using the inputs. This input function is explained in more detail later
in this chapter.

This input type is used to immediately halt all motion with no
deceleration, stops the current sequence execution, and dumps the
command buffer. Functions the same as the K command.

This input type is used to immediately stop the motor at the
specified deceleration rate (ADcommand). It will also dump the
sequence and command buffer unless the SSHor SSL command
has been set previously.

This input type is used to enable or disable the drive. Functions the
same as the ONand OFFcommands. This input type is edge
sensitive.

This input type is used to pause and continue command execution.
This input will not pause motion in progress. The input is a pause
in the active state and a continue in the inactive state. Functions
the same as the U and C commands

This input type is used to initiate a move. Functions the same as
the Gcommand. This input type is edge sensitive.

This input type is used to change the direction of the motor. The
direction change will not affect a move in progress. Functions the
same as the Hcommand. This input type is edge sensitive.

This input type is used in the following self correction mode to
adjust the following ratio. Refer to the FSKand FSL commands as
well as Chapter 5, SXF Following for more information.

This input type is used to jog the motor in the CW direction. The
jogging velocity is set with the JVL and JVH commands. Jogging is
enabled with the OSEcommand. This input is normally level
sensitive, except after stopping or killing a jog. In this case the
input needs to see the edge transition again.

This input type is used to jog the motor in the CCW direction. The
jogging velocity is set with the JVL and JVH commands. Jogging is
enabled with the OSEcommand. This input is normally level
sensitive, except after stopping or killing a jog. In this case the
input needs to see the edge transition again.

This input type is used to select between the JVH and JVL veloci-
ties. If not defined or used, the jogging velocity defaults to JVL.
This input will affect a jog in progress.

This input type is used to terminate an L, Ncommand loop at the
end of the current iteration. It will continue program execution with
the statement immediately after the Ncommand. This input type is
edge sensitive.
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Data Input This input type is used to load parallel bytes of data into the SX.
The data is put on the SX inputs in BCD format. This input type is
explained in more detail later in this chapter.

Memory Lock Input This input type is used to lock out sequence editing commands and
a couple others. These commands are XE, XD, RIFS, CPE CPG
and CPM The SX will report back what they are currently set to but
will not allow them to be changed while the memory lock input is
active.

Reset Input This input type is used to execute a software reset of the SX. Upon
recovery, the power-up sequence will execute, unless a serious
fault condition still exists. This input is equivalent to the Z com-
mand. This input type is edge sensitive.

Point Zero Input This input type is used to zero the absolute position counter. It is
equivalent to the PZ command. This input type is edge sensitive.
User Fault Input This input type is used to tell the SX that a fault condition exists

external to the Indexer. It may come from a pushbutton, PLC, or
other device. This fault condition is latched and must be cleared by
cycling power, resetting the SX, or issuing the ONor ST@command.
This input type is edge sensitive.

Data Valid Input This input type is used in conjunction with data inputs when loading
data from an external source. If an input is defined as data valid,
the SX will not load information with one of the data entry com-
mands (DRD VRO LRD, FRDQ TRD VARD and XRD unless the data
valid input is active. A data read is attempted as often as the STR
command setting allows. If no inputs are defined as data valid, the
data is read in synchronously according to the STRcommand. This
input function is explained in more detail later in this chapter.

Data Sign Input This input type is used in conjunction with data inputs to indicate to
the SX whether the data is a positive or negative value. This input
is evaluated at the end of the data read and an active input will give
a negative sign. If no input is defined as a data sign input the sign
will default to positive.

Increase Following Ratio Input  This input type is used to increase the following ratio on the fly
when following is enabled and a move is in progress. This input will
increase the following ratio by the set FIN value every 1 msec that
the input is seen as active.

Decrease Following Ratio Input This input type is used to decrease the following ratio on the fly
when following is enabled and a move is in progress. This input will
decrease the following ratio by the set FIN value every 1 msec that
the input is seen as active.

No Function Assigned This input type is used to disable the input from any functions. It
can be used to temporarily prevent an input from executing any
functions even though the input is still being activated externally. It
will remain this type until redefined.

To designate each input to a particular function, use the Set Input Funttigreohmand. To see

what the inputs are currently defined as, t¥f¢. To see the inputs’ states, useil® command.

Enter the following commands as an example.

> 1IN
Change input 1 to be a stop input by enteringiN1D
Check that it was assigned properly by again enter#igN1

With this method, you can assign all the inputs to any of the input functions listed above.
Switches

This section contains information on SX triggers and sequence scanning with inputs. Refer to
Chapter 3, Installatiorfor more information on wiring the inputs to other equipment.
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Triggers

You can use the Wait for TriggeFRR) command to pause a sequence of buffered commands until
one or more inputs reach a preferred state. Irfiuts I8 are set (default setting) to function as
trigger inputs.

Command Description

> IN1D Sets I1 as Stop input

> IN2A Sets 12 as Trigger # 1

> IN3A Sets 13 as Trigger # 2

> IN4A Sets 14 as Trigger # 3

>MC Sets the unit to Continuous mode

> MPP Enters the Motion Profiling mode

> V19 Sets velocity to 10 rps

> Al5 Sets acceleration to 15 rps?

> AD15 Sets deceleration to 15 rps?

>TR1 Waits for trigger input 1 (12 )to be on

G Executes a go (Go) command

L Loops infinitely

V5 Sets velocity to 5 rps

TRXQ1 Waits for trigger input 2 (I3 ) to be off and trigger input 3 (14 ) to be on
V1 Sets velocity to 5 rps

TRX19 Waits for trigger input 2 (I3 ) to be on and trigger input 3 (14 ) to be off
N Ends the loop

This example program configurkls as a stop input anl@ , I3 , andl4 as trigger inputs. The
command execution will pause (be buffered) until the Titondition is satisfied by activating

Trigger #1 (N2 ). Because the SX is in Motion Profiling mode, it will execute the loop and subse-
quent commands during the move. As it reaches each trigger statement, it waits for that input state
to become true and then executes the commands followingr®mimmand. The loop is infinite

so it will continuously toggle between 1 rps and 5 rps as the trigger statements come true and will
not stop until the stop input is activated. If you activateduring the operation of the SX, the

Indexer immediately decelerates the motor at 15apd clears the command buffer.

Sequence Select & Sequence Scanning

Inputs can be defined as sequence-select inputs. This allows you to execute sequences defined via
RS-232C and stored in the SX’s memory, by activating the sequence-select inputs. Sequence-selec
inputs are assigned BCD (binary coded decimal) weightiiigs.lowest input number assigned
as a sequence-select input will have the least significant valughe following figure shows the
BCD weights of the SX’s inputs when all 8 inputs are configured as sequence-select inputs.
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BCD Weight of SX Inputs

The following table illustratesne possiblenput configuration and binary weighting.

Input Function BCD Weighting
11 Sequence Select 1
12 Trigger —
13 Stop —
14 Sequence Select 2
15 Sequence Select 4
16 Sequence Select 8
17 Sequence Select 10
18 Sequence Select 20

Input Configuration/BCD Weighting Example

ThelN command is used to configure an input as a sequence select input. For ethétiple,
defines Input #1 as a sequence select iniNBB defines input #5 as a sequence select input.

If the inputs are configured as in the following table (Inputs 1-8 all defined as sequence select
inputs), Sequence #6 will be executed by activating Inputs #2 and #3. Sequence #19 will be ex-
ecuted by activating Inputs #1, #4, and #5.

Input BCD Weight
1 1
2
4
8
10
20
40
8 80

BCD Weighting of Sequence Select Inputs

~No g~ WwN
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Step O

To execute sequences, the SX must be in Sequence Scan mode. In this mode, the SX will continu-
ously scan the input lines and execute the sequence selected by the active sequence-select lines. T
SSJcommand is used to enable/disable the Sequence Scan modeS8Ménentered, the

Sequence Scan mode is enabled. To disable the modeS8d@rThe sequence select inputs are

not latched and are only looked at for sequence scanning when no other sequence is being execute

Once enabledS§SJ1), the SX will run the sequence number that the active sequence-select inputs
and their respective BCD weightings represent. After executing and completing the selected
sequence, the SX will scan the inputs again and run the selected sequence. If a sequence is select
that has not been defined via RS-232C, no sequence will be executed.

If it is not desirable for the SX to immediately execute another sequence after running the currently
selected sequence, the Sequence Interrupted Run XQdedan be enabled. In this mode, after
executing a sequence, all sequence-select lines must be placed in an inactive state before a new
sequence can be selected. The active state of the inputs is determineliNby tbenmand.

The Scan$N command determines how long the sequence-select inputs must be maintained before
the SXexecutes the program. This delay is referred delasunce time

The SNvalue also determines how long the inputs must remain inactivX@imode. Increasing

the SNvalue can help with bouncy switches and electrically noisy environmEmSN value can

also help when running higher sequence numbers and combinations of inputs need to be synchro-
nized. The higher th8Nvalue, the more time allowed for all of the inputs desired to be activated.

The following example demonstrates how to use Sequence Scan mode with Sequence Interrupted
mode and th&Ncommand.

Define a power-up sequence. (Sequence #100 is always the power-up sequence.)

Command Definition

> XE10J Erases sequence #100

> XD1ggd Defines sequence #100

SSJ1 Enables Sequence Scan mode

SN2@ Sets scan time to 20 msec

XQ1 Sets SX to Interrupted Run mode

AlQ Sets acceleration to 10 rps?

AD1@ Sets deceleration to 10 rps?

V2 Sets velocity to 2 rps

IN1B Sets Input 1 as a sequence-select input
IN2B Sets Input 2 as a sequence-select input
IN3B Sets Input 3 as a sequence-select input
IN4B Sets Input 4 as a sequence-select input
IN5B Sets Input 5 as a sequence-select input
IN6B Sets Input 6 as a sequence-select input
IN7B Sets Input 7 as a sequence-select input
IN8B Sets Input 8 as a sequence-select input
OuT1C Sets Output 1 as sequence-in-progress output
LD3 Disables the limits

XT Ends the sequence definition

Every time you power up the SX Indexer, it executes Sequence #100 and enables the SX t
read up to 100 sequences from the sequence-select inputs.
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Step O

Step O

Step O

Step O

Step O

Step O

Define any sequences that your application may require.

Command Description

> XE1 Erases sequence #1

> XD1 Defines sequence #1
D203D Sets distance to 2,000 steps
G Executes the move (Go)

XT Ends sequence #1 definition
Command Description

> XE2 Erases sequence #2

> XD2 Defines sequence #2
D4BDD Sets distance to 4,000 steps
G Executes the move (Go)

XT Ends sequence #2 definition
Command Description

> XE3 Erases sequence #3

> XD3 Defines sequence #3
D8@3D Sets distance to 8,000 steps
G Executes the move (Go)

XT Ends sequence #3 definition
Command Description

> XE99 Erases sequence #99

> XD99 Defines sequence #99
D-1400@ Sets distance to -14,000 steps
G Executes the move (Go)

XT Ends sequence #99 definition

Verify that your programs were stored properly by uploading each entered sequence U§ihg the
command I1XU1 1XU2 etc.). If you receive responses that differ from what you programmed, re-
enter those sequences.

Run each program from the RS-232C interface with the Run SequéRoceofnmand XR1, XR2,
etc.). Make sure that the motor moves the distance that you specify.

Wire normally open switches to the inputs. RefeChapter 3, Installatiofior more information on
wiring the inputs to other equipment.

To execute sequences, cycle power to the SX. The system will execute sequence #100.

You can now execute sequences by closing the corresponding switch or combination of switches.

ad Close switch 1 to execute sequence #1

ad Close switch 2 to execute sequence #2

ad Close switches 1 & 2 to execute sequence #3

O Close switches 1, 4, 5, and 8 to execute sequence #99

Thumbwheel Interface

88

With the SX, you can use up to 16 digits of thumbwheels. The SX uses a multiplexed BCD input
scheme to read thumbwheel data. Therefore, a decode circuit must be used for thumbwheels.
Compumotor recommends that you purchase Compumotor’s TM8 Module if you want to use a
thumbwheel interfaceThe following section assumes that you are using Compumotor’s TM8
module with the SX
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Reading Parallel
Data

The SX has seven parallel read commands that allow data to be read on inputs defined as Data
Inputs. These commands are listed below:

Command Description

> DRD Read distance via thumbwheels

>VRD Read velocity via thumbwheels

>LRD Read loop count via thumbwheels

>TRD Read time delay via thumbwheels

>VARDN Read variables via thumbwheels

> XRD Read sequence count via thumbwheels

>FRD Read following ratio via thumbwheels (SX-F only)

The following section describes the method used to read parallel data and the different modes
available (for a description of the individual commands, se&xh8oftware Reference Guijle

The software description of the parallel read commands assumes the SXM&rrmode. The
parallel read commands can be used in one of three modes selectet\Wgdnemand. A
description of each mode is given below.

TWQ

TW1

TWthode reads two BCD digits at a time over the inputs. It requires that eight inputs be defined
as Data Inputs, and at least one output be defined as a Strobe Output. Inputs 5-8 have a higher
significance than inputs 1-4 MVOmode. The number of times it reads a pair of BCD digits on the
inputs is equal to the number of outputs defined as Strobe Outputs. The table below shows the
output patterns during the strobing when all four outputs are Strobe Outputs. If fewer than four are
used as Strobe Outputs, disregard the extra columns and rows in the table. (i.e. 2 outputs are Strok
Outputs Refer to the first two columns and rows in the table). The time delay between the
changes are specified by the Strobe Output D&EaR(command.

During each strobe time, the proper BCD data should be put on the SX’s Data Inputs. If only one
digit of information is desired, only four inputs need to be Data Inputs and only one Output as a
Strobe Output. In this configuration, another input could then be defined as a Data Valid Input to
trigger the data read instead of BiERvalue.

Strobe Out #1 Strobe Out #2 Strobe Out #3 Strobe Out #4

0 1 1 1
1 0 1 1
1 1 0 1
1 1 1 0

@ = Inactive, 1 = Active

TWnode is compatible with Compumotor’s Thumbwheel Interface Module (TM8). It reads one

BCD digit at a time over the data inputs. Four of the eight inputs must be defined as Data Inputs
with the lowest numbered input having the least significance. Three of the four outputs must be

defined as Strobe Outputs.

When a parallel read command is issued, the Strobe Outputs toggle in a binary pattern as shown in
the table below. One digit is read in from the four lowest numbered Data Inputs for each binary
pattern toggled on the outputs. The Strobe Outputs remain in each state for the amount of time
specified by the Strobe Output Del&TR command and the inputs are read at the end of each
strobe delay time. To allow for external or varying strobe rates, an input can be defined as a Data
Valid Input. The SX will not read the inputs until it sees a data valid signal for each digit being

read. In this case tf&TRvalue determines how long the data valid input must remain active to be
seen.

TW1mode also allows you to select a range of digits to be read and to provide a scale factor for the
data. Three values can be added to the end of each command B&ibcale Variables c and d

select the range of digits to be read from the inputs and may range from 0-7 to represent the desirec
thumbwheel digits. The TM8 Module’s left most digit is 0 and the right most is 7. The variables ¢
and d must satisfy the equation 0 ¢ d 7. The variable e scales the thumbwheel read value by
108 If any of the extra digits are to be used, all three must be specified.
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Strobe #1

Step O

Strobe #2 Strobe #3
1 1 1
0 1 1
1 0 1
0 0 1
1 1 0
0 1 0
1 0 0
0 0 0

@ = Inactive, 1 = Active

TW2node is identical tdWexcept that only one BCD digit is read at a time rather than two.
Hence, only four inputs must be defined as Data Inputs and a maximum of four digits can be read,
one for each output defined as a strobe output.

TW2

When reading digits from the Thumbwheel the most significant number (digit &) is read in first.
The output strobe pattern is the same a3W@node. Refer to the previous table for the outputs
you are using. The following is an example using one or two TM8 Modules.

If you are using one TM8 Module, wire your module to the SX as shown in the first figure. If you
are using two TM8 Modules (the maximum allowed gachSX), wire the modules as in the second
figure.
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Wiring 1 Thumbwheel Unit (TM8) to the SX

If you are powering an encoder with 5V from the SX along with one or two TM8 Modules, an
external 5V supply must be used to power OPTO1 and OPTO?2 or the encoder.
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Wiring 2 Thumbwheel Units (TM8) to the SX
Step O Configure your SX as follows:
Command Description
>0UT1J 01 configured as a strobe
>0uUT2J) 02 configured as a strobe
>0UT3J O3 configured as a strobe
> IN1IN 11 configured as a data input
> IN2N 12 configured as a data input
> IN3N I3 configured as a data input
> IN4N 14 configured as a data input
> INSW 15 configured as a sign input (optional)
> INLD Inputs configured active low
> STR5@ Data strobe time of 50 ms per digit read. If using one TM8
Module, you should now be ready to read in thumbwheel
data. If using two TM8 Modules, enter the additional set-
up commands. Minimum recommended strobe time for
the TM8 module is 10 ms.
> OUT4A O4 configured as a programmable output
> OUTLD Outputs set active low
>01 Set output 4 high—this enables TM8 Module #1
Step O Set the thumbwheel digits on your TM8 Moduleti?345678 . If using two TM8 Modules, set

the second module t87654321 . To verify that you have wired your TM8 Module(s) correctly
and configured your SX I/O properly, enter the following commands:

Command Description

> DRD Request distance data from all 8 thumbwheel digits

>1D Displays the distance read—D+0012345678. If you do
not receive the response shown, return to step #1 and
retry.
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If you are using two TM8 Modules, enter the following commands:

Command

Description

> 00

> DRD
> 1D

04 becomes 0V—this disables Module #1 and enables
Module #2.

Request distance data from all 8 thumbwheel digits
Displays the distance read—b-0087654321 The sign is
positive.—only one sign digit may be used when two TM8
Modules are used. If you do not receive the response
shown, return to step #1 and retry.

Re-enables the first TM8 Module.

Selecting Sequences with Thumbwheel Module

The following example shows how the SX is often used with thumbwheels. In the example, only
three sequences are entered. As many as 100 sequences may be defined and up to 100 may be
executed with the TM8 Module. Sequence #100 is automatically executed during power-up, reset,
or by XR1@ Refer to the ReseZ) command in th&X Software Reference Guide

92

Ensure that the thumbwheel module is properly installed (as shown in the previous figures). Wire
input 5 as shown in the following figure. The switch shown in this configuration is a data valid
switch. Note that the sign bit is not being used.
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Sequence Start Configuration
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Step O Define a power-up sequence. Setinplts |4 as data inputs arll as a data valid input. Enter
the following program.

Command Description

> XE109 Erases sequence #100

> XD1@D Begins definition of sequence #100

ININ Sets 11 as a data input

IN2N Sets 12 as a data input

IN3N Sets 13 as a data input

IN4AN Sets 14 as a data input

IN5V Sets |5 as a data valid input

INLG Sets @V as active level

STR19 Sets strobe time of 10 ms per digit

OouT1J Sets O1 as a strobe output

ouT2J Sets O2 as a strobe output

OouUT3J Sets O3 as a strobe output

OuUTLD Outputs set active low

L Start a continuous loop

XRD679 Run the sequence displayed on thumbwheel digits 6 & 7

N Ends loop

> XT Ends definition of sequence #100
Step O Define any sequences that your application may need.

Command Description

> XE1 Erases sequence #1

> XD1 Begins definition of sequence #1

MN Sets to Normal mode

A25 Sets acceleration to 25 rps?

AD25 Sets deceleration to 25 rps?

V5 Sets velocity to 5 rps

D2503& Sets distance to 25000 steps

G Executes the move (Go)

> XT Ends definition of Sequence #1

> XE2 Erases sequence #2

> XD2 Begins definition of sequence #2

MN Sets to Normal mode

A25 Sets acceleration to 25 rps?

AD25 Sets deceleration to 25 rps?

V5 Sets velocity to 5 rps

DNN%1%1%1%] Sets distance to 10000 steps

G Executes the move (Go)

> XT Ends definition of sequence #2

> XE99 Erases sequence #99

> XD99 Begins definition of sequence #99

MN Sets to Normal mode

A25 Sets acceleration to 25 rps?

AD25 Sets deceleration to 25 rps?

V5 Sets velocity to 5 rps

D-35000 Sets distance to 1000 steps

G Executes the move (Go)

> XT Ends definition of sequence #99
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Step O

Step O

StepOd

Step O

PLC Operation

Reset the SX. This will execute the power-up sequence (Sequence #100).

Command Description

>Z Resets the SX

Set thumbwheel digits 7 and 8@d and activate the Data Valid Input (#5) to move 25,000 steps
CW.

(Execute Sequence #1)

222z Z2ER

The shaded digits do not affect the test.

Set thumbwheel digits 7 and 8@2 and activate the data valid input (#5) to move 10,000 steps CW.

(Executes Sequence #2)

U EEEEEZ

The shaded digits do not affect the test.

Set thumbwheel digits 7 and 896 and activate the data valid input (#5) to move 10,000 steps
CCW.

(Executes Sequence #99)

ZEEEEERE

The shaded digits do not affect the test.

If you select an invalid or unprogrammed sequence with the thumbwheels, no motion will occur and
if the SSNcommand is enabled you will get the error message:

*UNDEFINED_SEQUENCE

This section explains and provides examples of how to use a PLC with the SX.

Interfacing with a PLC

In many applications, it is desirable to interface to a PLC. The SX performs the motion segment of a
more involved process controlled by a PLC. In these applications, the PLC will start sequences, load
data, manipulate inputs, and perform other specific input functions to control the SX and the motion
segment of a process. This section assumes the SX\W8imode. IfTWZbr TW2mode is desired,

refer to the Thumbwheel section for more details.
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Parallel Data Read
with a PLC

As in the thumbwheel case, the PLC can be used to enter data for sequencEREledistance
(DRD, velocity ¥RD, loop count(RD), time delay TRD), variable dataARD, and Following
Ratio FRD. Refer to thesX Software Reference Guider more details on these commands.

To read data from the PLC, four of the SX’s inputs must be configured as data inputs. If a sign digit
is required, an input should be configured as a sign input. Configure 3 outputs as data strobe
outputs. The active level of the inputs can be changed usiti§ltheommand. The active level of

the outputs can be changed using@éTLcommand.

When the SX executes a data read command, it will cycle its outputs and read BCD data as shown i
the following table. The strobe outputs tell the PLC what digit of data to put on the SX inputs for
each step in the process.

The Strobe Output Delay Tim&8TR command sets the maximum rate that the SX will cycle
through the output levels. The SX synchronously cycles through the stateSaRttime if no data
valid line is used. If a data valid line is used, the SX maintains its current state until the data valid
input is activated. This allows the PLC to control the SX’s data strobe rate.

The following table shows inputs 1-5 and outputs 1-3 being used. Any combination of inputs/
outputs may be used. Their significance is always from the lowest numbered one to highest num-

bered one.
SX Outputs Corresponding Digits Read SX Inputs
01 02 03 Data In (Active Low) 11 12 13 14 15
1 1 1 MSD (Digit 1) Isb msb + sign bit
0 1 1 Digit 2 “ “ “
1 0 1 Digit 3
0 0 1 Digit 4
1 1 0 Digit 5
0 1 0 Digit 6
1 0 0 Digit 7
0 0 0 LSD (Digit 8)

@ = Inactive, 1 = Active (Connection to GND)
Data Strobing Table

Simply put, the SX executes a parallel read command and if there is no data valid input defined,
places the first strobe pattern on its outputs and waits a time specified®jRalue. At the end

of this time it reads the four lowest numbered Data Inputs, places the next strobe pattern on its
outputs, and again waits for tB8 Rvalue before reading its Data Inputs. This pattern repeats until
all of the strobe patterns have been executed. If there is a Data Valid Input, the SX sees the Data
Valid Input go active before each input read and strobe pattern change.

This figure shows a possible PLC-to-SX connection that would allow the SX to input data from the
PLC. Adata valid line controls the SX'’s strobe rate. A data sign line is also used.

PLC SX
Voltage out (24V) 7[D-i0d:e|7 OPTO 2
LSB
Output 1 11
Output 2 12
Output 3 13
Output 4 MSB 14
output 5 Data Sign 15
output 6 Data Valid 6
Input 1 | Data Strobe | Output 1
Input 2 Data Strobe Output 2
Input 3 Data Strobe Output 3
GND GND
PLC/SX Connnection
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CAUTION

If voltages of 13VDC - 24VDC are used on OPTOs 1 & 2, a zener diode should be placed in series with
the DC voltage supply and the OPTOs. If your PLC outputs are at a 13-24 Volt level a zener diode
should be placed on each SX input with the same polarity as the OPTO2 diode shown in the previous
figure. This will prevent reverse biasing and possibly damaging the SX inputs. Refer to Chapter 6,
Hardware Reference for diode specifications.

If the SX executes a Read Distance Via Parallel DR command, the following events must
occur to transfer distance data from the PLC to the SX. This is assiNhin@UTL@ and the same
inputs/outputs as used in the previous figure.

O The SX executes@BRDcommand and places its outputs #1 - #3 at @V.

0 The PLC places and holds a BCD digit at the SX's inputs #1 - #4. (This value will be the most significant
distance digit). The PLC places a sign value at SX input #5. (This sigusitoe the same for each
digit read.)

[0 When the data is valid, the PLC should activate the data valid lin8T&) Mmilliseconds. The SX will
read the digit and sign values.

O The PLC must deactivate the data valid line.
O After reading a data valid, the SX will place its output #1 in an inactive state and outputs #2 and #3 at @V.

[0 The PLC must place and hold its second BCD digit at the SX’s inputs #1 - #4. The PLC should place the
same sign value as that given for input #5.

0 When the data is valid, the PLC must activate the data valid line for (STR) milliseconds. The SX will read
this second BCD digit as the second significant distance digit.

0 The PLC must deactivate the data valid line.

This process continues until the SX reads the eighth digit (LSD). At this point, the SX enters the
eight digits read into its distance register and proceeds with the execution of subsequent commands.

Sequence Select
With a PLC

The PLC can execute sequences through two different methods. First, the sequences may be
selected by using the inputs defined as Sequence-Select Inputs. In this case, the input lines are BCD
weighted (refer to the following figure). The SX must be in Sequence Scan 8fdlE) @nd may

either operate in Interrupted mod€J1) or Continuous Scan mod¥@Qg. Refer to the earlier

switch and thumbwheel discussions for more information on Sequence Select methods.

The PLC activates the lines that will execute the desired sequence. It may be desirable to have the
SX indicate to the PLC when it has completed a sequence or to indicate to the PLC when it should
select another sequence. A programmable output can be used for this handshake to the PLC.

BCD

Weighted
PLC Values ox
Diode
Voltage Supply 24v—LB__1— oPTO2
ouT1 1 1
ouT2 2 12
ouT3 g 13
ouT4 14
ouTs 10 15
20
ouTé 20 16
ouT? 30 17
ouTs 18
IN1 o1
GROUND G

PLC Connection

CAUTION

If voltages of 13VDC - 24VDC are used on OPTOs 1 & 2, a zener diode should be placed in series with
the DC voltage supply and the OPTOs. If your PLC outputs are at a 13-24 Volt level a zener diode
should be placed on each SX input with the same polarity as the OPTO2 diode shown in the previous
figure. This will prevent reverse biasing and possibly damage the SX inputs. Refer to Chapter 6,
Hardware Reference for diode specifications.
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Miscellaneous
Control by a PLC

You can use a PLC to control the activation of the inputs for many of the input functions that the SX
supports (see tHerogrammable Input section). For example, you can use the PLC to stop, kill,
go, go home, or reset the SX.

RP240 Operator Panel
Refer to theRP240 User Guiddor information on using it with the SX.

Rotary vs. Linear Indexers

Most Compumotor Indexers are used for rotary motor systems. Hence, velocities and accelerations
are selected in rps and #pespectively. The default is often 25,000 steps per revolution. For linear
motors, acceleration and velocities are usually defined in g's and inches per second (ips) respec-
tively. Use the following equation to convert4ps g’s (1g = 386 ip3.

_A[rpsz] « Rotary Resolution [steps/rev]

Alg]l =— ) - )
Linear Resolution [steps/in] ¢ 386 ips

For example, if the rotary resolution is 25,000 steps/revadbeeration value i$00 rpg,
and the linear resolution is 10,000 steps/in. The equation is as follows:

100 [rpsz] » 25000 [steps/rev]
10000 [steps/in] * 386 ips?

=0.648 g

Use the following equation to convert rps to ips:

V[rps] ¢ Rotary Resolution [steps/rev]
Linear Resolution [steps/in]

Vlips] =
For example, if the resolutions are the same as defined above, and the velocity value is 1 rps,
the equation would be as follows:

1 [rps] « 25000 [steps/rev]
10000 [steps/in]

=2.5[ips]

O  Helpful Hint:
Rotary vs Linear
Indexer Example
0O Set the unit with the following move parameters:
O Acceleration = 1000 rps
O Velocity =1 rps
O Distance = 10,000 steps
0 Execute thé (Go) command:
If the resolution is 25,000 steps/rev, the forcer should move 1 inch at a velocity of 2.5 ips.
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