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The manual is designed to help you install, develop, and

How To Use This maintain your system. Each chapter begins with a list of

Manual specific objectives that should be met after you have read the
chapter. This section is intended to help you find and use the
information in this manual.

Assumptions This user guide assumes that you have the skills or

Contents of This
Manual

Chapter 1:
Introduction

Chapter 2:
Getting Started

fundamental understanding of the following information.

e IBM (or IBM-Compatible) computer experience

e Programmable logic controller (PLC) experience

¢ The differences between BCD and binary output

. Basic electronics concepts {voltage, switches, current, etc.)

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

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 the items you should
have received with your AR23 shipment. It will help you to
become familiar with the system and ensure that each
component functions properly. You will learn how to
configure the system properly in this chapter.

Chapter 3: This chapter provides instructions for you to properly mount

Installation the system and make all electrical connections. Upon
completion of this chapter, your system should be completely
installed and ready to perform basic operations.

Chapter 4: This chapter will help you customize the system to meet your

Application application needs. Important application considerations are

Design discussed. Sample applications are provided.

Chapter 5. This chapter discusses the X Series commands that are

Software applicable to the AR23. It is divided into two sections. The

Reference first section explains command syntax and parameters that
affect command usage. The second section contains an
alphabetical listing of all commands, with a syntax and
command description for each command. Examples are
provided for each command.

Chapter 6: This chapter contains information on system specifications

Hardware (dtmensions and performance). This chapter may be used as a

Reference quick-reference tool for proper switch settings and 1/0
connections.

Chapter 7: This chapter describes Compumotor’'s recommended system

Maintenance &
Troubleshooting

maintenance procedures. It also provides methods for
isolating and resolving hardware and software problems. A
list of diagnostic codes is included in this chapter.
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Installation Process
Overview

To ensure trouble-free operation, you should pay special
attention to the environment in which the AR23 equipment
will operate, the layout and mounting, and the wiring and
grounding practices used. These recommendations are
intended to help you easily and safely integrate AR23
equipment into your manufacturing facility. Industrial
environments often contain conditions that may adversely
affect solid state equipment. Electrical noise, atmospheric
contamination, or installation may also affect the operation
of the AR23 System.

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

1. Review this entire manual. Become familiar with the
manual's contents so that you can quickly find the
information you need.

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

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

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

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

6. 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.

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

The successful completion of these steps,will prevent
subsequent performance problems and allow you to isolate
and resolve any potential system difficulties before they
affect your operation.
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Developing Your
Application

Before you attempt to develop and implement your
application, there are several issues that you should consider
and address.

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

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

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

Conventions

CW and CcCW

Using
Commands

Highlighted Text

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

When a reference is made to a clockwise (CW) or
counterclockwise (CCW) movement of the encoder, it is
assumed that you are facing the encoder shaft (you are directly
in front of the encoder).

Whenever you enter a command on your keyboard, you must
enter a carriage return [cr] to prompt the system to process the
command. If you are using an IBM computer, an IBM-
compatible computer, or a terminal, you can send a carriage
return by pressing the Enter key. This will activate
processing. In this user guide, you will not be reminded to
enter the carriage return. Generally, all system responses
provide a [cr] and line feed [Uf].

Italics are to be used to set off important material. Refer to the
example below.

Example: Outputs 1 and 2 are user programmable. Do not use
outputs 3 and 4.

Related
Publications

The following publications may be helpful resources.
Parker Compumotor Motion Control Catalog

Schram, Peter (editor). The National Electric Code Handbook
(Third Edition). Quincy, MA To recetve this publication,
contact the National Fire Protection Association
(Batterymarch Park, MA 02269)
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CHAPTER 1. INTRODUCTION

Chapter Objectives

The information in this chapter will enable you to:
e Understand the product's basic functions and features

e Understand basic motion control concepts and apply
them to your application

Product Description

An absolute encoder is a feedback device that provides digital
position information corresponding to a mechanical
location. This value may be offset and scaled which will be
discussed in later sections. This information is independent
of the previous value and will output a discrete numeric

~ position.

Product Features

The AR23 absolute rotary encoder provides the following
features:

e Industry standard size 23 style
e High-resolution—1,024 or 16,384 discrete positions/rev

e Multi-turn—up to 512 turns at full resolution—8,388,608
total discrete positions

¢ Microprocessor decoding eliminates user decoding
e Four communication methods
- BCD (8- or 16-bit words)
- Binary (8- or 16-bit words)
- RS-422/485 (ASCII Decimal or Hexadecimal)
- RS-232C (ASCII Decimal or Hexadecimal)
e Programmable resolutions
¢ Multiple encoders may be multi-dropped via RS-422/485
e Microprocessor monitors for errors' and sensor failure

e Compatible with AX-A microstepping indexer/ drive
(1,024 positions/rev only)

Theory of
Operation

The output data is obtained when light shines through a disk
and is detected by a photo-transistor. Figure 1-1 is a top view
of this disk (where the light sources will be aimed). The disk is
constructed of metal and is arranged in concentric tracks.
Each track has an independent LED, and photo-transistor
parallel to the disk. This encoder disk has each track phased
in a binary ratio to the next. The inside tracks are coarser,
and the outside track has the finest resolution.
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Figure 1-1. Absolute Encoding Disk

Figure 1-2 provides a cross-sectional view of the LED and
sensors in relation to the disk. The only moving device is the
disk, which is attached to the shaft. As each LED passes an
opening on the disk, it causes current to flow to the output
circuit. The output circuit is then in a high state. The lights
that are blocked by the track have no current flow to the
output circuit, which causes a low state. The output circuit
then assigns a number for these high and low states. A high

is assigned with a one (1) and a low signal is assigned
with a zero (). Each high or low (1 or &) value per light is
referred to as a bit. Most encoders use ten tracks on the
encoding disk to obtain ten bits of positional data. With the
AR23, redundancy encoding is employed, which eliminates
uncertainty between positions. In this case, only mechanical
motion is allowed to change the position. This is commonly
referred to as redundant gray code. This form of encoding has
been developed by Compumotor using the disk shown in
Figure 1-1.

LED 10 SENSOR 10 -1
LED9 SENSOR9 -0
LED 8 SENSOR8 -0
LED7 SENSOR7 -0
LED 6 SENSOR6 -0 | Output
LED 5 SENSOR5 -0 | Circuit
LED 4 SENSOR4 -0
LED 3 SENSOR3 -0
LED 2 SENSOR 2 -1
LED 1 SENSOR1 -0

< Encoder
Disk

Figure 1-2. Cross-Section Sensing Circuit
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Single-turn absolute encoders provide discrete position
output for one shaft revolution. Multi-tum absolute encoders
provide discrete position output for numerous shaft
revolutions.

You can obtain multi-turn information with the construction
shown in Figure 1-2 and gearing up the primary encoder disk.
As in the AR23, three additional geared disks are added to
increase the amount of position data. By adding three 8:1 (8 x
8 x 8) geared disks, the absolute travel increases to 512 turns.
F‘lig&xre 1-3 depicts an AR23 with multi-tum geared disks
added.

High-Resolution Main Disk

Gearing

Bearing see—)

Additi
Seals dditional Tumns Stages

Figure 1-3. Cross-Section of Multi-Turn AR23 Encoder
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Each geared disk has its own concentric tracks for tums
counting. With three tracks, LEDs, and photo detectors, a
discrete count can be maintained for O - 7 revolutions of the
gear. With 14 bits of resolution, the number of discrete
positions increases to 8,388,608 over the total 512 tumns.

The redundant gray code data from the AR23 encoder head,
whether single or multi-turn, is provided to the AR23's output
electronics (decoder box) for interface to the user's control
system (e.g., AX-A, JSI, computer, PLC, or terminal). With the
AR23, this circuit's main function is to decode the redundant
gray code to a more useful output format. The
microprocessor-based decoder performs error checking,
resolution scaling, and data formatting. Figure 1-4 shows a
block diagram of encoder system.

Encoder Head

' Decoder ’ Interface
1 Decoding Serial
1 Scaling RS-232C
Error Check RS-422/485
o Data Latch Parallel
1 Multiply Binary
8CDh
16 Bit
8 Bit

Figure 1-4. Encoder Block Diagram

The encoder signals are transferred to this remote location in
a redundant gray code form for a particular position. The
processor decodes this information and conforms the
position output to the user-selectable format. After this
process, you can use this data via a parallel or serial interface.
Error checking is a continuously updated feature for encoder
status.

Data such as position scale factor, device address, offset,
output format, and resolution are maintained in non-volatile
electrically erasable programmable read-only memory
(EEPROM). The scale factor allows you to obtain data in
engineering units. You can use device addresses if more than
one unit is interfaced via the serial interface. The serial
interface allows you to multi-drop up to 16 units, or daisy
chain 4 units from 1 port. If you use more than one decoder in
parallel output mode (8-bit or 16-bit), you can multiplex the
parallel outputs. Multiplexing allows you to share common
data and control signals between decoders. You may
multiplex as many units as your PLC can handle (refer to
Chapter 4, Application Design for detailed information on
using multiple units). You can use the offset to define a home
position away from a known location. A summary of the
commands that define the output data is provided in Chapter
5, Software Reference.
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CHAPTER 2. GETTING STARTED

Chapter Objectives

The information in this chapter will enable you to:

e Verify that each component of your system has been
delivered safely

e Become familiar with system components and their
interrelationships

e Ensure that each component functions properly by bench
testing

e Configure the system properly

What You Should
Have

You should inspect your AR23 System upon receipt for
obvious damage to its shipping container. Report any such
damage to the shipping comparny as soon as possible. Parker
Compumotor cannot be held responsible for damage incurred
in shipment. Subsequent sections of this chapter contain
detailed ship kit lists for each type of configuration that you
may have purchased (-1, -2, or -4 Decoder bax with AR23
Encoder).

Decoder Options

There are three types of decoder electronics boxes that you can
use with the AR23 encoder. Each decoder has a specific set-up
procedure that you must successfully complete (depending on
the decoder box that you are using) to enable proper operation.
The following decoder boxes can be used with the AR23:

e -1 Decoder
e -2 Decoder
e -4 Decoder

The -2 and -4 Decoder boxes do not require you to make any
configuration changes (DIP switches and _jumpers) to prepare
them to operate with the AR23 Encoder. The -1 Decoder
configuration, however, can be modified to enable and disable
various functions and modes of operation.

Each of these decoders allows you to operate your system with
a varlety of interface options. Table 2-1 summarizes the
interface options available for each decoder. If you are not
sure which decoder bax you have, compare your unit to the
maﬁont-pand diagrams provided in Figures 2-1, 210,
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Singte-Tdrn vS.
Multi-Turn
Decoders

Decoder
Resolution

Configuring the
System

Decoder Type & Interface Options
Power

RS-232C

RS-422/485

AX-A Indexer/Drive

Digital Servo Controller (JSI)
8-Bit Parailel

16-Bit Paraliel

-1 (120VAC)

RS-232C

<2 (5VDC)
16-Bit Parallel

RS-422/485

-4 (5VDC)
8-Bit Parallet

wpslvslonann

Digital Servo Controller (JSI)

Table 2-1. Decoder Box Power & Options Summary

You may purchase any of these decoders as single-turn or
multi-turn (refer to Chapter 1, Introduction for a discussion of
single-turn and multi-turn decoders). If you purchased a
multi-turn encoder, single-turn and multi-turn operation is
DIP switch selectable (refer to Table 2-3).

Decoder resolution is factory-set at one of the following levels
based on your order:

e 1,024 positions/rev
e 16,384 positions/rev

To operate the AR23 Encoder with the AX-A interface, you
must have a multi-turn -1 Decoder with a resolution of 1,024
positions/rev.

To operate the AR23 Encoder with the JSI Controller you must
have a -1 Decoder or -4 Decoder. This interface will only run
with the high-resolution option and a multi-turn encoder.

If you received or ordered a decoder that is not compatible
with your system, contact Parker Compumotor.

Read the following sections carefully for detailed information
on how to properly integrate the AR23 Encoder into your
system. Instructions are provided for the three types of
decoder boxes that may be used with the AR23 Encoder. You
only need to follow the instructions that apply to your
application.” You may skip configuration instructions that do
not apply to your application.

-1 Decoder

The -1 Decoder box (refer to Figure 2-1) provides several
features that the other decoders do not offer.

e Two programmable outputs
e Switch-selectable options
e General status LEDs

The following items should be present and in good condition.
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Part Part Number
AR23 Encoder Head & Cable
Single-tum* 72-7887-02
Multi-tum* 72-7839-02
-1 Decoder Box 72-8142-01
AR23 Encoder User Guide 88-8192-01

*You will receive one of these two parts depending on your order

Table 2-2. Ship Kit List (-1 Decoder box)

The red status light goes on when the encoder is at the zero
position. This LED will not illuminate for any other fault
condition.

The parallel outputs are optically isolated for reliable
performance. Each output is an open collector with an
internal pull-up resistor (pulled up to +5VDC). This output

- should be referenced to the OPTO- (pin #24) for the tnterface
interconnect.

Output 1 is activated whenever the encoder position reaches
its zero position. You can program Output 2 (using the SL
command) to activate at any position. Refer to Chapter 5,
Software Reference for more information on the SL
command.

The interface options for this unit are enabled and configured
with internal DIP switch and jumper settings. This section
contains the proper DIP switch and jumper settings for the
various interface modes and a simple test routine that you can
run to ensure that the system is operating properly.
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COMPUMOTOR
ABSOLUTE ENCODER

LINE

2
o
WONI S8ricer Zte-Sd

S
PE>

POWER

STATUS
ENCODER
INPUT

Figure 2-1. -1 Decoder Box
-1 Decoder DIP To properly configure the -1 Decoder for your application, you

Switch and must set the DIP switches and jumpers correctly. To gain
Jumper access to the DIP switches and jumpers follow the steps
P described in Figure 2-2 .

Locations
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Remove four screws from the sides of front panel.

COMPUMOTOR
11—~ ABSOLUTE ENCODER |} = 2

3—&-1 E:Jd—— 4

11+ @

Remove two screws from the back of the unit.

Gently pull the front panel and the attached boards
3 from the encoder housing.

Front Panel
Decoder Housing
Boards

Side View

Facing the front panel, the DIP switches

4 are to the left and the jumpers to the right.

DIP Switches

COMPUMOTOR
ABSOLUTE ENCODER

Jumpers

Figure 2-2. -1 Decoder Box DIP Switch and Jumper Location
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-1 Decoder
Default Settings

Description of
DIP Switch
Functions

Switch 1

Switch 2

Refer to DIP switches marked 83 on the board (near the top of
the board).

Switch # OFF ON
S1 RS-232C* RS-422/485
S2 Full Duplex* Half Duplex
S3 CCW Directlon*® CW Direction
S4 8-Bit Paraliel 16-Bit Parallel*
S5 Binary (Hex)* BCD (Decimat)
S6** Single tum Multi-turn
S7 Binary Mode® Mode Select
S8 Binary Mode* Mode Select-

*Factory-default setting
«This function is determined by the type of encoder used

Table 2-3. -1 Decoder Box Default DIP Switch Settings

The following section describes the function of each -1
Decoder Box DIP switch.

This switch allows you to select one of the two forms of serial
communication available with this product—RS-232C (OFF)
or RS-422/485 (ON). These forms of communication are
Electronic Industry Association (EIA) standards for
equipment that employs serial binary data exchange. For
more information on the standards associated with these
modes of communication, contact:

EIA Engineering Department
Standard Sales

2001 Eye Street NW.
Washington, D.C. 20006
(202) 457-4966

This switch allows you to select full duplex (OFF) or half-
duplex (ON) transmission (This switch should be ON only if
you are using R&422/485 communications or AX-A mode).

Full Duplex mode allows you to transmit and receive data
simultaneously via a four-wire facility.

Half Duplex mode allows you to transmit and recetve data, but
not simultaneously in both directions. This mode of
transmission is performed over two wires and is often
referred to as two-way alternate transmission.
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Switch 3

Switch 4

Switch §

Switch 6

Switches 7 & 8

Jumper Location

This switch allows you to determine the encoder’s direction.
When the switch is OFF, the encoder count increases when the
encoder moves in the CCW direction. When the switch is ON,
the encoder count increases when the encoder moves in the
CW direction. This switch does not affect incremental
encoder output. If you change this swiich setting, you will
change (complement) the output encoder position.

This switch allows you to select one of the two forms of
parallel communication available with this product—8-bit
(OFF) or 16-bit (ON).

This switch allows you to select the form of your output data—
binary (OFF) or BCD (ON) for the parallel interface.

For the serial interface, you may select the Hexadecimal
output format if you turn S5 OFF. You may select the Decimal
output format by turning S5 ON. I S5 is OFF (with a serial
interface), you may also select Decimal output with the SP
(Define Data Output) command. This command overrides the
DIP Switch setting. With a serial interface, DIP Switch S5 is
only operable when the SP command is set to ©. Table 6-2
(Chapter 6, Hardware Reference) shows the relationships
between decimal, BCD, binary, and hexadecimal numbers.

This switch is set for you (at the factory) to match the type of
encoder that you purchased—single-turn or multi-turn (512
turns).

These switches allow you to operate your system in a special
configuration (AX-A Drive and JSI Controller compatibility).
Refer to Table 2-4 for the appropriate DIP switch settings to
make your system compatible with these products.

§7 S8 Function

OFF OFF Standard Product
ON OFF Reserved

ON ON JSI Controller

OFF : ON AX-A Drive/Indexer

Table 2-4. Special Configuration DIP Switch Settings

The jumpers add or remove various termination resistors
depending on the particular interface configuration. The
jumpers can be moved up or down or left or right on the pins.
Figure 2-3 shows the default jumper settings. Modifications
to this setting, depending on your configuration, are discussed
later in this user guide.
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-1 Decoder Jumper Settings

Ju2

Ju3

Ju4
Description of symbols:
e O o
Jumper Pins

Figure 2-3. Jumper Default Settings

-1 Decoder This interface communicates serially (with ASCII
RS-232C characters). The 3-wire interconnect and proper DIP Switch
Interface settings are shown in Figure 2-4. Do not change the jumper
settings (maintain factory default settings).
Host Computer
-1 Decoder or Terminal
Pin# Function
—_— i JU—
32 RX : R ¢
34 GND > ;\ GND
----------------------------- < SHIELD
DIP Switch S3 Configuration
S1 S2 S3 S4 S5 S6 Ss7 S8
ON y 4
OFf| X X 4 Z Z X X

Z = Switch setting based on configuration, refer to Table 2-3.

Figure 2-4. RS-232C Serial Communication (-1 Decoder)
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RS-232C
Verification

To verify that your RS-232C link is operating properly, follow
the procedure described below. To perform these steps, you
will need a terminal or you may enable your computer to
emulate a dumb terminal Emulation packages (e.g.. Pro-
CommT™) are available that will allow you to use your
computer as a terminal. Only upper-case ASCII characters are
valid.

1.

Be sure that power is not applied to the system. Remove
the cover from the AR23 decoder and set the DIP switches
(refer to Figure 2-4). Put the cover back on the unit before

proceeding.

Connect the interface from the decoder box to the
computer/terminal using the instructions shown in
Figure 2-4.

Plug the encoder head's 15-pin D connector into the
decoder box and use the supplied 120VAC input cable to
power up the unit. The green power LED should light up.

Enable your computer/terminal to operate at the
following specifications:

Baud Rate: 9,600
Data Bits: 8
Start/Stop Bit(s): 1
Parity: None

After you power up the unit, press the space bar on your
keyboard to determine if the computer/terminal is
operating properly. If your cursor moves on the screen
after you press the space bar, you are recetving an echo.
An echo indicates that communication is occurring from
the computer/terminal to the decoder box and from the
decoder bax back to the computer/ terminal. If you receive
an echo, proceed to step 8.

If no echo is recetved, switch the wires labeled Rx and Tx
on the decoder box and press the space bar again. If an
echo is received, proceed to step 8. -

If the computer/terminal is still not receiving an echo,
refer to Chapter 7, Maintenance & Troubleshooting.

After verifying that you have received an echo, type: OPR.
You should receive the following response: @_nnnnnnnn
(@ = an error code, _=aspace, and n = adigit from0-9,A-
F which represents the current absolute encoder position
in hexadecimal). If you do not recetve a report such as
this, re-enter the command shown above. After any reset,
the first character in the PR command's response will be
a 1. If you are still unable to obtain the appropriate
response, refer to Chapter 7. Maintenance &
Troubleshooting.

Move the encoder shaft manually and repeat Step 8. The
position report should change. If the position report does
indicate a change in position, the system is operating
properly. Refer to Chapter 5, Software Reference, for
further command description information.
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-1 Decoder This interface communicates serially (with ASCII

RS-422/485 characters—only upper case characters are valid). The 4-wire

Interface interconnect and proper DIP Switch settings are shown In
Figure 2-5.

Host Computer

-1 Decoder or Terminal
Pin# Function

—_——

35——( T >.___55_
36 TX+ o S RX+
37 RX- S R ™
38 RX+ > 3 <o ™%+

.....

....................... < SHIELD

DIP Switch S3 Configuration
S1 s2 S3 S4 S5 S6 S7 S8
ON | X 4
OFF X Zz 4 Z X X

Z = Switch setting based on configuration, refer to Table 2-3.

Figure 2-5. RS-422/485 Full-Duplex Serial Communication (-1 Decoder)

You should be aware of the following information if you use
the configuration setting shown in Figure 2-5.

e The RS-422/485 interface does not provide character
echoes.

e If more than one unit is multi-dropped, remove jumpers
JU3 and JU4. You should do this to all units that you
intend to multi-drop, except one. One unit in the
configuration should maintain the default jumper
settings (jJumper settings only). Refer to Chapter 4,
Application Design for more information on multi-drop
configurations.
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RS-422/485
Verification

-1 Decoder AX-A
Indexer/Drive
Interface

To verify that your RS-422/485 link is operating properly,
follow the procedure described below. Compumotor
recommends that you use a Qua-Tech model DS-201 /DS-202 if
you are using an RS-422/485 interface with an IBM or IBM
compatible computer.

1.

Be sure that power is not applied to the system. Remove
the cover from the AR23 decoder and set the DIP switches
(refer to Figure 2-5). If you are using only one unit with
this interface, leave the jumpers at their factory default
settings. You will have to change all of the other units'
jumper settings. Put the cover back on the unit before

proceeding.

Connect the interface from the decoder box to the
computer/terminal using the instructions shown in
Figure 2-5.

Plug the encoder head's 15-pin connector into the decoder
bax and use the supplied 120VAC input cable to power up
the unit. The green power LED should light up.

Enable your computer/terminal to operate at the
following specifications:

Baud Rate: 9,600
Data Bits: 8
Start/Stop Bit(s): 1
Parity: None

After you power up the unit, type the following command:
OPR (this command requests a position report from the
unit with device @). You should recetve the following
response: @_nnhnnnnn (@ = an error code, _ = a space,
and n = a digit from O - 9 which represents the current
absolute encoder position). If you do not receive a report
such as this, re-enter the command shown above. If you
are still unable to obtain the appropriate response, refer to
Chapter 7, Maintenance & Troubleshooting.

Move the encoder shaft manually and repeat Step 5. The
position report response should change. If the position
report does indicate a change in position, the system is
operating properly. Refer to Chapter 5, So

Reference, for further command description tnformatton.

The AR23 encoder can interface with Compumotor's AX-A
Indexer/Drive microstepping package. This interface
requires incremental and absolute encoder data. The 7-wire
interconnect and proper DIP Switch settings are shown in
l-;gcurcz-s. To operate this configuration, you must remove

_from JUS and JU4. The jumper on JU2 must be

 jumpers
kept in place. Refer to Figure 2-3 for detailed information on
location.

Jumper
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AX-A Encoder

-1 Decoder Connector
Pin# Function povoee Function Pin#
M e NN : P ryeueary
34 GND e Common 2
35 TX- S >\ SE- 10
36 TX+ <r R —<  SE+ 9
39 A+ - < CHA+ 3
———< P St
40 A — —<" CHA 4
[41 B+ < — CHB+ 5§
42 B <, i >‘ CHB- 6
T < SHIELD 11
DIP Switch S3 Configuration
St s2 S3 sS4 S5 s6 s7 S8
ON X X X X X
OFF z X X

Z = Switch setting based on configuration, refer to Table 2-3.

AX-A
Verification

-1 Decoder JSI

Controller
Interface

Figure 2-6. AX-A Wiring (-1 Decoder)

Before proceeding, be sure that power is not applied to the
system. Remove the decoder box cover and set the switches as
shown in Figure 2-6. After setting the switches, put the cover
back on the decoder To verify that the AR23 and the AX-A are
operating properly together, follow the test procedures
provided in the AX-A User Guide.

The AR23 encoder can interface with Compumotor's JSI
Digital Servo Controller. The interface between these units is
performed through the 8-bit parallel mode. ‘The 14-wire
interconnect and proper DIP Switch settings are shown in

Figure 2-7. Jumper settings do not affect this configuration.
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-1 Decoder JSI Controller

Pin # Function e
—~_ ‘

9 D7
10 D6
11 D5

12 D4

13 D3 ::

14 D2 >
15 D1 >

___—<

16 DO >—
—

¥ (NYYN SYNY FYTY TYRY PRNN N

!

Novaa3isd
NOLLISOd

[[17 A1

| 18 A@ <
19 DR <

20 DV :
21 DE :

i

N
24 OPTO-/

-------------------------

15-Pin D Connector

DIP Switch S3 Configuration

S1 S2 83 sS4 S5 s6 Ss7 S8
ON _ X X X

oFrl Z z z z z

Z = Switch setting based on configuration, refer to Table 2-3.

Figure 2-7. JSI Wiring (-1 Decoder)

JSI Verification Before proceeding, be sure that power is not applied to the
system. Remove the decoder box cover and set the switches as
shown in Figure 2-7. After setting the switches, put the cover
back on the decoder. To verify that the AR23 and the JSI are
operating properly together, follow the test procedures
provided in the JSI User Guide.

-1 Decoder This TTL interface allows you to transfer data at a higher rate

8-Bit Parallel of speed than the serial interface options (RS-232C and RS-

Interface 422/485). The 14-wire interconnect and proper DIP Switch
settings are shown in Figure 2-8. Maintain the factory default

Jjumper settings.
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-1 Decoder Host Controller
e Funcion 8-Bit interface
[e 07 > < INPUT7

10 D6 <: ): INPUT 6

11 D5 < INPUT §

12 D4 <f < INPUT4

13 D3 > T < INPUT 3

14 D2 O INPUT 2

15 D1 <: <\ INPUT 1

16 DO > —<_ INPUTQ

17 A1 S>— —< OUTPUT 1

18 A >— < OUTPUTD

19 DR >— — —< OUTPUT 2

200V > — < INPUTS

o > - Ut

¢ j mD

T~
24 OPTO-/

S$1 S2

DIP Switch S3 Configuration

] Ty
. )

. ‘
¢ v
ooooooooooooooooooooooooooo

S3 S4 S5 S6 S7 S8

ON

OFfF|_Z z

Zz X Z Zz X X

Z = Switch setting based on configuration, refer to Table 2-3.

Figure 2-8. 8-Bit Parallel Wiring (-1 Decoder)

8-Bit Parallel
Verification

-1 Decoder
16-Bit Parallel
Interface

Before proceeding, be sure that power is not applied to the
system. Remove the decoder box cover and set the switches as
shown in Figure 2-8. After setting the switches, put the cover
back on the decoder. To verify that the 8-bit parallel interface
is operating properly, refer to Chapter 4, Application Design.

This TTL interface allows you to transfer data at a higher rate
of speed than the 8-bit parallel interface. More interface
wires are required for this interface. The 21-wire
interconnect and proper DIP Switch settings are shown in
Figure 2-9. Matntain the factory default jumper settings.
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-1 Decoder PC Parallel Interface or
Pin# Function e Programmable Controller
—-\ ’ : r-
1 D15 — < INPUT 15
2 D4 <f — < INPUT 14
3 D13 et < INPUT 13
4 D12 (: <S INPUT 12
5 D11 > — S INPUT 11
6 D1O > >INPUT1Q
7 D3 < — < INPUT 9
8 D8 < <_ INPUT8
9 D7 et < INPUT7
10 D6 < L S INPUT 6
11 D5 S D INPUT 5
12 D4 <: ' - S INPUT 4
13 D3 D INPUT 3
14 D2 S - < INPUT 2
15 D1 /< J\: INPUT 1
1600 > — < INPUTO
17 A1 > — < OUTPUT @
19 DR \: OUTPUT 1
20 DV > — >: INPUT 16
21 DE > — <_ OUTPUT 2|
24 OPTO- > — < GND
———————————————————————————— < SHIELD
DIP Switch S3 Configuration
St s2 S3 S4 S5 S6 S7 S8
ON X z
OFF Z Z Z Z X X
Z = Switch setting based on configuration, refer to Table 2-3.

Figure 2-9. 16-Bit Parallel Wiring (-1 Decoder)

16-Bit Parallel Before proceeding, be sure that power is not applied to the

Verification system. Remove the decoder box cover and set the switches as
shown in Figure 2-9. After setting the switches, put the cover
back on the decoder. To verify that the 16-bit parallel
interface is operating properly, refer to Chapter 4,
Application Design.
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-2 Decoder

The -2 Decoder box (refer to Figure 2-10) provides two
interface options. Unlike the -1 Decoder, you will not need to
make any DIP switch setting adjustments when you use the -2
Decoder. All of the set-up parameters are configured with the
serial interface. The serial interface is RS-232C, and the
parallel interface is 16-bit parallel. The following items
should be present and in good condition.

Part Part Number
AR23 Encoder Head & Cable
Single-tum* 72-7887-01
Multi-turmn® 72-7839-01
-2 Decoder Box 72-7938-01
AR23 Encoder User Guide 88-8192-01

*You will receive one of these two parts depending on your order

Table 2-5. Ship Kit List (-2 Decoder box)

You do not need to make any additional configuration
modifications to enable either interface. Either option can be
used independently. You may have to modify the
configuration to obtain the data format that you require.

FRONT PANEL Compumotor
@ CONNECTIONS ® e ABSIS
1 GROUND
2 +5VDC
3 Rx
4 Tx
5 DATA VALID
6 WORD SELECT/A1
7 AO
8 DATA REQUEST
9 DEVICE ENABLE 10
10 D2 111
11D 112
12 D2 13
13 D3 14
14 D4 15
15D5 18
16 D6 17
17 D7 18
18 D8 19
1909 20
20 D10 21
21 D11 22
22D12 23
23D13 4
24 D14 25
25 D15 26
' 26 EARTH/CHASIS GROUND . —Pl T
Side Panel Front Panel

Figure 2-10. -2 Decoder Box
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-2 Decoder RS-
232C Interface

The 3-wire interconnect for the serial RS-232C interconnect
is shown in Figure 2-11.

Power Supply

-2 Decoder JSVDC GND Host Computer
or Terminal

Pin# Function
‘ I
1 GND > —& : - GNDI
2 45VDC S
3 RX <: s - ™
4 X > <™
26 SHIELD > fersedarsrsnninssns < SHIELD

Figure 2-11. RS-232C Wiring (-2 Decoder)

RS-232C
Verification

-2 Decoder
16-Bit Parallel
Interface

To verify that your RS-232C link is operating properly, wire
the system as shown above and follow steps 4-9 from the
procedure described in the -1 Decoder Box RS-232C
Verification (earlier in this chapter). To perform these steps,
you will need a terminal or you may enable your computer to
emulate a dumb terminal. Emulation packages (e.g., Pro-
CommT™) are available that will allow you to use your
computer as a terminal.

This TTL interface allows you to transfer data at a higher rate
of speed than the serial interface (RS-232C). The 21-wire
interconnect is shown in Figure 2-12. Refer to Chapter 4,
Application Design for detailed implementation examples.
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-2 Decoder PC Paralle! Interface or

Pin# Function Programmable Controller
oo > - e
_2:‘__‘2ﬁ_< — INPUT 14
| 20 D18 > J; INPUT 13
__._<22 D12 — INPUT 12
_2_‘_‘211_< D INPUT 11
ﬁ_ﬂf’{ ;> INPUT 19
| 1909~ < Weuro
18 D8 — <_ INPUTB
_17_5-7_'< - < INPUT7
16 D6 S >TFPUT'6—'
15 D5 < : )'anFuTs—'
14 D4 Ef >W
13 D3 >‘|NT-U73_' |
12 D2 S S INPUT 2
11 D1 < P
_E_U: \> INPUT @
[em > < OUTPUT @
LD“__E J; OUTPUT 1
SOV~ ; < INPUT 16
|9 DE _~>— < _ouTpuT?2 |
26 SHIELD

1GND > , <~ &0
2 +5VDC _>—— T < SHELD |

75VDC GND
Power Supply

Figure 2-12. 16-Bit Parallel Wiring (-2 Decoder)
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-4 Decoder The -4 Decoder box (refer to Figure 2-13) provides two
interface options. You will not need to make any DIP switch
setting adjustments. All of the set-up parameters are
configured with the serial interface. The serial interface is
RS-422/485 and the parallel interface is 8-bit parallel. The
following items should be present and in good condition.

Part ~ Part Number
AR23 Encoder Head & Cable
Single-tum* 72-7887-01
Multi-tum* 72-7839-01
-4 Decoder Box 72-7937-01
AR23 Encoder User Guide 88-8192-01
*You will receive one of these two parts depending on your order

Table 2-6. Ship Kit List (-4 Decoder bax)

Either interface option can be used independently. You may
have to modify the configuration to obtain the data format
that you require.

COMPUMOTOR

20 SHIELD

Figure 2-13. -4 Decoder Bax
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-4 Decoder The 4-wire interconnect for the serial RS-422/485
RS-422/485 interconnect is shown in Figure 2-14. Refer to Chapter 4,
Application Design to determine what parameters (if any) you

Interface must alter for your application.
-4 Decoder Power Supply Host Computer
Pin# Function +5VDC  GND or Terminal
—ﬂ
1 GND P
2 +45VDC
7 B > — /: -
(8 A , : ™
&(: —t >> RX-
10 A ; : < RX+
26 SHIELD ; e < SHIELD
Figure 2-14. RS-422/485 Wiring (-4 Decoder)
RS-422/485 To verify that your RS-422/485 link is operating properly,
Veritication wire the system as shown above and follow steps 4-8 from the

procedure described in the -1 Decoder Box RS-422/485
Verlfication (earlier in this chapter). To perform these steps,
you will need a terminal or you may enable your computer to
emulate a dumb terminal. Several emulation packages (e.g.,
Pro-Comm™) are available that will allow you to use your
computer as a terminal.

-4 Decoder JSI The AR23 encoder can interface with Compumotor's JSI

Controller Digital Servo Controller. The interface between these units is
Interface performed through the 8-bit parallel mode. The 14-wire
interconnect is shown in Figure 2-15. The SVDC supply from

the JSI will not supply enough current to power the 4
Decoder. You must use an external power supply. Refer to

Figure 2-15.



CHAPTER 2. GETTING STARTED 25

-4 Decoder JSI Controller

Pin # Function e
18 D7
17 D6
16 DS
15 D4
14 D3 :
13 D2

12 Dt

11 DD

i

!

AREE AREELELEEEE AL RNTY EXE (X0 0] 2R1E LT TS IR

l

i

l

|

sscccrcscfanaduncafacaduacchacafccadhacafany

NOLLISOd

3 AD
4 A1
6 STROBE <
5 DEVSEL >

cacfe

VY

svsdvvan

2 +5VDC >-—,
1GND >—9
20 SHIELD >— T

+5VDC GND
Power Supply 15-Pin D Connector

[YCRY PRRTRPE ey TYY FEOes §

AR LR R R R

crve

~
D)
)
.
‘.
.
.
-
.

rrrrrrrrrrr

Figure 2-15. JSI Interface (-4 Decoder)

JSI Verification To verify that the AR23 and the JSI are operating properly
together, follow the test procedures provided in the JSI User

Guide
-4 Decoder This TTL interface allows you to transfer data at a higher rate
8-Bit Parallel of speed than the serial interface option (RS-422/485). The
Interface 13-wire interconnect is shown in Figure 2-16. Refer to the
Parallel Output section in Chapter 4, Application Design for

detailed implementation examples.
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-4 Decoder

Pin# Function
e
8 D7

Host Controller
8-Bit Interface

P ey —
INPUT 7

e
19 D6
20 D5

anachacngany

cfacachaan

;: INPUT 6

21 D4 :

: INPUT S

) INPUT 4

z—m{:
23 D2

YT NYTN TN

: INPUT 3

‘zsoe<

““"
24 DI >

XN

safecadiann

: INPUT 2

annaha

: INPUT 1

1

4 A1

[ERYPY FRTR §

< INPUT ©

T ]
OUTPUT 1

!

3 AD

; OUTPUT ©

:

6 STROBE

; OUTPUT 2

5 DEvV SEL<

Sa

-

20 SHIELD >

< OUTPUT 3

N

2 +5VDC

+5VDC GND
Power Supply

7~ |
GND

< SHIELD

Figure 2-16. 8-Bit Parallel Interface (-4 Decoder)
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Chapter 3. INSTALLATION

Chapter Objectives

The information in this chapter will enable you to:

e Mount all system components properly

e Connect all electrical system inputs and outputs properly
e Ensure that the complete system is installed properly

You must complete the steps in Chapter 2, Getting Started that

pertain to your application before you perform the steps in
this chapter.

Environmental
Considerations

The AR23 head has an O-ring seal around its housing base,
and a sealed cable connection. This sealed connection
prevents fluid from penetrating the enclosure. It also serves
as a dust-proof barrier.

The shaft is supported by two shielded bearings separated by a
fluorocarbon seal. Fluid should not penetrate into the unit
through the shaft. You should prevent direct fluid flow onto
the unit by altering the flow of fluids. You can accomplish
this with a splash guard or some other protective device.

Mounting

Panel Layout
Guidelines

Refer to Chapter 6, Hardware Reference for all encoder and
decoder box mounting dimensions.

Mounting Cabinet
(Front View ) 6"

Figure 3-1. Panel Layout
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Decoder
Mounting

This circuitry is microprocessor based and fully digital (all
voltages are within TTL levels). For this reason, the unit
should be enclosed within a panel with other control devices.
Electrically noisy devices should be suppressed, or housed in
separate enclosures (whenever possible).

The electronics box is panel-mounted with two mounting
brackets. Chapter 6, Hardware Reference, provides mounting
hole dimensions. You may mount the -1 Decoder bax in two
ways: minimum width or minimum depth. Refer to Figures
3-2 and 3-3. You can only mount the -2 and -4 Decoders as
shown in Figure 3-2.

Figure 3-3. Minimum Depth Decoder Box Mounting
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Encoder
Mounting

Since there are no high-power devices in this circuitry, the
box gives off very little heat. However, the unit is not over-
temperature protected and must be kept in an ambient
environment below 50°C. To maintain this temperature, you
may need to vent the enclosure (fan cooling may be necessary
if the internal temperature reaches the upper limit). Logic
devices may perform unpredictably if they become too hot.

The encoder can be mounted by employing one of three
possible methods. These options are listed below.

1 Standard servo mount; tapped holes on the encoder face
on a 1.865" bolt circle, with #6-32 tapped holes.

2 The -F option is available for flange mounting. This
comes connected to the AR23 providing square
construction with unthreaded bolt holes on a 2.741" bolt
circle. Refer to Figure 3-4.

3. The -B, -C, and -D options are available for NEMA size
stepper motors (Refer to Figure 3-5). This includes the
mounting bracket for the encoder and the necessary
coupling and screws.

e -B = NEMA 23 motor
¢ -C = NEMA 34 motor
e -D = NEMA 42 motor
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Encoder Dimensions

1.118/1.117
(28.40/28.37)  wrfrsrrsrrrrre

Y

#6-32 (3)

on1.865 (47.37) BC w
- - 7”7

9.203 (5.15) Dia. Thru
©.38X0.10 (9.65X 2.54) Dp.
Chbore on 1.865 (47.37)

.19 (4.82) R.(4)

o)
2.38
(62.45) Q 1.2211.20
O 8\\(30.99/30.43)
O)

j/) Dia. Thru (Pilot)
238 (60.45)
2.203 (5.15) Dia. (4) —

on2.74 (69.62) BC

Flange Dimensions

Figure 3-4. -F Option for Flange Mounting
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COUPLER

AR23 ADAPTER

MOTOR

SHAFT A

e

ENCODER

i
I Hlillltllillﬁ
[~ |

H'HHHIHIHI |

3 Places
COUPLER SHAFT
MOTOR SHAFT A SHAFT B
106 1/2" 1/4"
83 3/8" 1/4"
57 1/4" 1/4"

Figure 3-5. -B, -C, and -D Mounting Options

Refer to Chapter 6, Hardware Reference for all dimensional
data for the mounting options described above.

System
Connections

Wiring .

Guidelines

This section contains directions and procedures to complete
all of the AR23's electrical connections. Refer to Chapter 2,
Getting Started for specific I/0 locations.

Proper grounding of electrical equipment is essential to
ensure the safety of personnel. You can reduce the effects of
electrical noise due to electromagnetic interference (EMI) by
grounding. All Compumotor equipment should be properly
grounded. A good source of information on grounding
requirements is the National Electrical Code published by the
National Fire Protection Association of Boston,
Massachusetts.
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Drive and Motor
wiring

Cabling

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

For temporary installation, or when you cannot implement
the grounding method described above, connect the GROUND
terminal on the AC power connector to the earth ground.
Whenever possible, route high-power signals (i.e., motor and
power) away from logic signals (i.e., RS-232C, RS-422/485,
parallel output) to prevent electrical noise problems.

Refer to the manuals provided with your drive and motor to
properly wire these components. Ensure that you have

performed this wiring step successfully by following any test
routines or verification procedures that your motor/drive

fnstallation recommends.

The cable from the encoder head to the decoder box is made of
15 conductor #26 gauge wire. These wires are not twisted, but
they are shielded. The shield is terminated at the decoder box
end and is not connected at the encoder end. The standard
length is 10'. The maximum length for -1 Decoders is 50'. The
maximum length for -2 and -4 Decoders is 20'.

If you mount the AR23 in an environment that contains
fluids, always route the cable down from the encoder. This
prevents fluid flow on the cable from penetrating into the
encoder housing. The same precaution should be used at the
decoder bax end.

If the requirements of your application prohibit you from
routing the cable downward, loop the cable to prevent any
direct fluid flow. You may have to order a longer cable.

To route the cable for the -2 and -4 Decoder baxes, follow the
procedure below.

1. Do not remove the cable from the encoder head when
routing the cable. This cable is connected internally to the
circuit board.

2. The cable should be removed at the decoder box end only.

3. Take the cover off of the decoder box. Slowly remove
encoder cable from printed circuit board. This cable

should come out easily.

Any modifications to the cable will void the warranty! Please
consult Compumotor prior to making any changes.



CHAPTER 3. INSTALLATION 33

Power Supply

The -2 and -4 Decoder boxes have the same power supply
requirements. Each unit needs +4.85VDC (min) to +5.25VDC
(max). The current that the supply should be able to provide is
0.5 A (maximum) per decoder box. Thus, if 10 boxes run
parallel from one supply, the power supply should have a
minimum rating of 5A.

For most applications, the power supply ground should be
allowed to float with reference to earth (no connection to

earth ground). Refer to Chapter 6, Hardware reference for
further detalls.
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Chapter 4. APPLICATION DESIGN

Chapter Objectives

The information in this chapter will enable you to:

e Recognize and understand important considerations that
you must address before you implement your application

e Understand the capabilities of the system

e Customize the system to meet your requirements

You must complete the steps tn Chapter 2, Getting Started, and
Chapter 3, Installation, that pertain to your application
before you perform the steps in this chapter. Examples are
provided for the three types of decoder baxes that may be used

that apply to your application. You may skip examples that
do not apply to your application.

Interface Modes

There are two interface modes that allow you to obtain the
encoder's position—serial and parallel. The serial interface
includes RS-232C and RS-422/485. The parallel interface
includes 8-bit and 16-bit output. Prior to using either
interface, you must define certain parameters within the unit
for the application.

These parameters configure the format of the information to
be provided to the control system. You must define all of the
commands that are available for configuration with the
serial interface. These commands include configuration for
the following functions:

Report format
Position scaling
Position offset
Output interface

Factory default values, which should be suitable for most
applications, are provided. These default values, as well as
the configuration command descriptions, are provided in
Chapter 5, Software Reference.

After you configure the encoder, you must save all parameters
in non-volatile memory. This chapter provides detailed
procedures for using the interface modes for each decoder box.
The information is divided into two modes of operation: PLC
(Parallel) and host-computer (serial) operation.
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Application
Considerations

Electrical noise, which can cause an incremental system to
miscount, is a minor problem with the AR23. You can
eliminate any noise-induced errors by reading the encoder
position over again. This provides proper position output (as
long as the noise is not severe).

It is always good practice to take precautions to prevent
problems from occurring. For this reason, below are some
shielding recommendations for various applications.

1. If the 5V logic supply that powers the decoder box has its
ground floating from earth ground, connect the encoder
cable shield to logic ground. For the -2 Decoder bax,
connect jumper pin 1 to pin 26. For the -4 Decoder box,
connect jumper pin 1 to pin 20.

2. If the 5V logic supply powering decoder box has its ground
connected to earth ground, the encoder cable shield should
be connected to earth ground at the same point to avoid
ground loops.

3. Always tie the shield to only one end instead of both ends.
Connecting shields at both ends will cause a ground loop
and could cause problems for the microprocessor when
current flows in the logic ground (GND).

AR23 Operation
with a PLC

Parallel Output
Control

This interface can output eight (DO-D7) bits, or sixteen (DO-
D15) bits of data, depending on the type of encoder you are
using. The full-position output of the AR23 Encoder is 32 bits
for multi-turn decoders. This data is read in segments.

All data should be read from the least-significant segment to
the most-significant segment. Figure 4-1 clarifles the data’s
position. The figure shows each portion of the data in bytes.

Actual position In revs.: 342.6789
(before formatting and scaling)

23 42 . 67 89

Byte @ (LSB)
Byte 1
Byte 2
Byte 3 (MSB)

Figure 4-1. Byte Pattern For Output Data

There are three types of data output segments—words, bytes
and bits. There are two bytes in each word and eight bits in
each byte. Figure 4-2 shows the difference between these
segments.
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Words There are two bytes per
word and eight bits per
byte.

Bytes

Bits I

Figure 4-2. Output Data Types

Each output can sink or source up to 15 mA of current, with an

" output voltage level of +5VDC. The output data can be

provided in binary or BCD format. The output format is
software selectable with the SP command (or hardware
selectable with the DIP switches inside the -1 Decoder baox).
The state of address inputs AO and Al determine which
segment of position data is to be read.

All inputs are normally high and are pulled up to +5VDC. To
activate the inputs, the input must be grounded. Outputs are
normally in a high-impedance state with leakage current

under 20pA. The following sections provide the step-by-step
processes required to read data in the the following formats.

8-Bit Parallel Output (-1 Decoder)
16-Bit Parallel Output (-1 Decoder)
16-Bit Parallel Output (-2 Decoder)
8-Bit Parallel Output (-4 Decoder)

You only need to read the section that applies to your
application.

Explanation of
Parallel Output
Examples

The examples in this section illustrate how to operate the
AR23 to obtain position data in BCD and binary format for 8-
bit and 16-bit output (with -1, -2, and -4 decoders). These
examples are based on a random position value.

You must enable the AR23 for one of the output modes (BCD or
Binary) with the SP (Define Data Output) command before
youread the data. If you are ustng the -1 Decoder, the DIP
switch settings must correspond to the settings shown in
Chapter 2, Getting Started. You do not need to configure the -2
and -4 Decoders.
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To use the data provided from the encoder, you must convert
the decoder's output into position information. Tables 4-1
and 4-2 fllustrate the mathematical relationship of cach byte
being read (in Binary and BCD;). The tables also provide the
ratio for 8-bit and 16-bit output. The PLC or computer should
read each byte shown in the tables and perform the math
functions shown for accurate and meaningful position data.

— Binary Output

§Bit
BYTE Representation WORD Representation

1st (LSB) 0-255 units x 1/65536 | 1st (LSW) 0-65535 units x 1/65535
2nd 0-255 units x 1/256 2nd (MSW) 0-4095 units x 1

3rd 0 - 255 units x 1 (mask error code &
sign bit)
4th (MSB) 0-15 units x 256

(mask error code &
sign bit)

Table 4-1. Mathematic Byte Table (Binary Output)

“BCD Output
a._an -
BYTE Representation WORD Representation
1st (LSB) 0-99 units x 0.0001 1st (LSW)  0-9999 units x .0001
2nd 0-99 units x 0.01 2nd (MSW) 0-999 units x 1

(mask error code &
sign bit)

3rd 0 - 99 units x 1

4th (MSB) 0-9 units x 100

(mask error code &
sign bit)

Table 4-2. Mathematical Byte Table (BCD Output)

-1 Decoder 8-Bit
Data Output

This section explains the process of reading a position in 8-bit
segments. Wire and configure your decoder (DIP switches and
jumpers) as described in Chapter 2, Getting Started (-1 Decoder
8-Bit Parallel Interface). Use DIP switch S5 to select the
binary (OFF) or BCD (ON) output format. To read a position 4
bytes) from the AR23 Encoder, refer to Figure 4-3 and follow
the steps below.
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Figure 4-3. Timing—8-Bit Parallel Output (-1 Decoder)

Step

Step 2

Step 3
Step 4

Step 5
Step 6
Step 7

If you are using only one AR23 Encoder, ground the Device
Enable (DE) input. The Device Enable function controls when
the output goes in or out of a high-impedance state. (This
input must be grounded to allow you to read output data from
the device.) If you multiplex more than one unit, the Device
Enable input will select which output the system will read.
The Data Request (DR) output must remain active during the
entire data transfer (all four bytes). Al and AO select which
segment to read. The Data Valid (DV) output provides a signal
to you when the data is stable or ready.

Request the first byte (least significant byte—LSB). Bring
address selects A0 and Al high. Ground the Data Request (DR)
and Device Enable (DE) outputs.

Wait for the Data Valid (DV) output to go low. This usually
takes approxtmately 100us.

Read the first byte.

Request the second byte. Leave the DR and DE outputs
grounded. Leave Address Select AO high and ground Al.

Wait for the Data Valid (DV) output to go low.
Read the second byte.

Request the third byte. Leave the DR and DE outputs grounded.
Leave address select Al grounded and ground AD.
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Step 8
Step 9
Step 10

Step 11
Step 12
Step 13

Interpreting 8-Bit
BCD Output for
the -1 Decoder

Step 1
Step 2

1st BYTE (LSB)

2ND BYTE

‘Wait for the Data Valid (DV) output to go low.
Read the third byte.

Request the fourth byte (most significant byte—MSB). Leave
the DR and DE outputs grounded. Leave address select AO
grounded and bring AO high.

Wait for the Data Valid (DV) output to go low.
Read the fourth byte.
Bring all of the inputs high.

The last three most significant bits (MSB) of the fourth byte
contain error code information. Refer to Chapter 7,
Maintenance & Troubleshooting for a description of the error
codes.

The 4th Byte must always be read. This contains not only the
error code, but also the direction indication. This byte will be
frozen as long as the data request is active.

If you are using a single-turn encoder, only the first and
second bytes contain the encoder’s actual position. You must
read the third and fourth bytes to obtain error codes.

Tumn DIP switch 5 (S5) on to select the BCD output format.
After the system reads each byte, refer to Table 4-2 (BCD
Output) for the mathematic table that corresponds to each
byte for the control system. This example assumes that you
are using a multi-turn absolute encoder.

When you read BCD or binary parallel output, the serial
interface will be disabled. You must complete the parallel read
cycle (4 bytes ) before you can establish the serial interface. In
this application, you must complete the read cycle and bring
the DR, DE, Al, and A0 inputs to the 5 VDC level before
establishing the serial interface.

In the example below, the encoder position at the time of the
read is 0249.3556 turns. The step-by-step process that you
must follow to read this position is provided below.

Read the four bytes of data as described earlier in this section.

Interpret each byte as follows.

Position Byte Value ? ?

BCD Value 1% 1 o 1 o 1 1 ]
Terminal Numbers D7 D6 Ds D4 D3 D2 D1 DO
Position Byte Value ? EI:

BCD Value (%] 2 1 1 2 1 o 1

Terminal Numbers D7 Ds D5 D4 D3 D2 Dt D92
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3rD BYTE

4TH BYTE (MSB)

Interpreting 8-Bit
Binary Output for
the -1 Decoder

Step 1
Step 2
187 BYTE (LSB)

2ND BYTE

3R0 BYTE

4TH BYTE (MSB)

Position Byte Value ? ?

BCD Vaius %] 1 9 © 1 %] Q 1

Terminal Numbers D7 D Ds D4 D3 D2 D1 DO
Position Byte Value NoEImor +| ?

BCD Value 2 2 © 0 o O 1 [%]
Terminal Numbers D7 D D5 D4 D3 D2 Dt DO

+2 49 .35 56
.[T | —[——utByto(LSB)
2nd Byte

3rd Byte
4th Byte (MSB)

The value above will be frozen until the Data Request input
returns to its high or off state. Notice that D4 is used for the
sign bit (@ = +, 1 = -). Also, no bits are used for the decimal
point. The location of this point is ima and should be
signified within the device that is reading the encoder data.

Tummn DIP switch 5 (S5) off to select the binary output format.
Refer to Table 4-1 for the multiplication table to establish
corresponding data. This example assumes that you are using
a multi-turn absolute encoder.

The encoder position at the time of the read is 0249.3556
turns. The step-by-step process that you must follow to read
this position is provided below.

Read the four bytes of data.

Interpret each byte as follows.

Position Byte Value 5l6

Binary Value 2 © 1 1 1 © © ©
Terminal Numbers D7 Ds Ds D4 D3 D2 D1 DO
Position Byte Value 3|5

Binary Value 2 © 1 @ © © 1 1

Terminai Numbers D7 D6 Ds D4 D3 D2 DI DO
Position Byte Value 419

Binary Value 2 2 1 1 © © @ 1

Terminal Numbers D7 D6 D5 D4 D3 D2 DI Do
Position Byte Value +12

Binary Vaiue 2 © 1 & © © 1 1

Terminal Numbers D7 D6 D5 D4 D3 D2 DI DO
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+2 49 _35 56

-H U:——_é.’,;"g;;usm

3rd Byte
4th Byte (MSB)

The value above will be frozen until the Data Dequest input
returns to its high or off state. Notice that D4 is used for the
sign bit (@ = +, 1 = -). Also, no bits are used for the decimal
point. The location of this point is imaginary and should be
signified within the device that is reading the encoder data.

-1 Decoder 16-Bit
Data Output

This section explains the process of reading a position in 16-
bit segments. Wire and configure your decoder (DIP switches
and jumpers) as described in Chapter 2, Getting Started (-1
Decoder 16-Bit Parallel Interface). Use DIP switch S5 to select
the binary (OFF) or BCD (ON) output format. Toread a
posttion (two two-byte segments—also referred to as a word)
from the AR23, refer to Figure 4-4 and follow the steps below.

1st Word

ALY BREEERLLSSENY AL NN N

ARS8

‘.
’
1] J—
r
s
:
DE =
r
y
y
.
.
’
’,
s
A é
’
’
’
4
A
s
A
s’
:
DV :
4
A
s,
A
s’
LA
rd

Figure 4-4. Timing—16-Bit Parallel Output (-1 Decoder)

If you are using only one AR23 Encoder, you can tie the Device
Enable input low. The Device Enable function controls when
the output goes in or out of a high-impedance state. If you
multiplex more than one unit, the Device Enable input selects
which output the system will read. The Data Request output
must remain active during the entire data transfer (all four
bytes). Al selects which word to read. The Data Valid (DV)
output provides a signal when the data is stable or ready.
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Step 1

Step 2

(=)

Step

F

Step

Step

Step

Interpreting 16-
Bit BCD Output
for the -1
Decoder

Request the least significant word (LSW) by bringing Address
Select Al high. Ground the Data Request (DR) and Device
Enable (DE) outputs.

Walit for the Data Valid (DV) output to go low. This usually
takes approximately 100us.

Read the LSW.

Request the most significant word (MSW) by leaving the DR
and DE outputs grounded and grounding Address Select Al.

Wait for the Data Valid (DV) output to go low.
Read the MSW.,
The three MSBs of the second word contain error code

information. Refer to Chapter 7, Maintenance &
Troubleshooting for a description of the error codes.

| The second word must always be read. This contains not only

the error code, but also the direction indication. This word
will be frozen as long as the Data Request is active.

If you are using a single-turm encoder, only the first word
contains the encoder's actual position. You must read the
second word to obtain error codes.

If this interface is with a PLC, use a 16-bit TTL input module
with a minimum of two TTL-compatible outputs to control
output operation. If you are using an IBM PC, use a TTL-
compatible I/O card with 16 inputs and at least two outputs.
Compumotor recommends that you use a MetraByte™
parallel interface card (p/n PIO12). For more information,
contact Metrabyte™ at (617) 880-3000.

Prior to implementing a binary output read, you must
properly configure the unit. Turn DIP switch 5 (S5) on to
select the BCD output format. After the system reads each
byte, refer to Tables 4-1 (Binary) and 4-2 (BCD) for
multiplication tables to be established for corresponding
data. This example assumes that you are using a multi-turn
absolute encoder. The 16-bit output is used. The encoder
position at the time of the read is -254.5802 turns. The
process to read the position is as follows:

When you read BCD or binary parallel output, the serial
interface will be disabled. You must complete the parallel read
cycle (2 words) before you can establish the serial interface. In
this application, you must complete the read cycle and bring
the DR, DE, Al, and AO inputs to the 5 VDC level before
establishing the serial interface.
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Step 1 Read both words (MSW and LSW).
Step 2 Interpret each word as follows.
1st Word ? ? ? f
BCD Value © 1 © 1 1 2 © © © © © © @ 2 1 ©
Terminal D1s D14 D13 D12 D11 DI D9 D8 D7 Deé D5 D4 D3 D2 DI DO
2nd Word Noemor — 2 5 4
| | | |
BCD Value © 2 o 1 (%] %] 1 7] %] 1 (%] 1 2 1 2 0
Terminal D1s D14 D13 D12 D11 D1©@ D9 D8 D7 Ds Ds D4 D3 D2 DI DO
-254 . 5802
1st Word (LSW)
2nd Word (MSW)

No bits are used for the decimal point. This location is
imaginary and should be fixed within the device reading the
data.

Interpreting 16- Turn DIP switch 5 (S5) off to select the binary output format.
Bit Binary Output After the system reads each byte, refer to Table 4-1 (Binary)
for the -1 for the multiplication table that corresponds to the data. This

example assumes that you are using a multi-turn absolute
Decoder encoder.

Assuming the encoder position at the time of the read is
-254.5802 turns. The process to read the position is as

follows:
Step 1 Read both words (MSW and LSW).
Step 2 Interpret each word as follows.
1st Word 5é?2
Binary Value @ © © 1 © 1 1 © 1 © 1 © 1 2 1 2
Terminal DS Di4 Di3 D12 DIt Di@ D9 D8 D7 D6 Ds D4 D3 D2 DI DO

2nd Word No emor —l—- 254

BnaryValue @ © © 1 © © © © 1 1 1 1 1 1 o
Terminal D15 D14 D13 D12 D11 D@ Do D8 D7 D6 Ds D4 D3 D2 DI DO
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254 . 5802

1st Word (LSW)

2nd Word (MSW)

No bits are used for decimal point. This location is fmaginary
and should be fixed within the device reading the data.

-2 Decoder 16-Bit The most popular application of the 16-bit parallel interface

Data Output

is with a programmable controller. The AR23 Encoder needs

a TTL compatible 16-bit input module, and a minimum of two
TTL-compatible output bits to interface with a programmable
controller.

If you are using an IBM PC or an IBM-compatible computer,
you must use a TTL-compatible I/0 card with 16 inputs and at
least 2 outputs. Wire your decoder as described in Chapter 2,
Getting Started (-2 Decoder 16-Bit Parallel Interface).

You can configure the output format as either BCD or binary
with the SP (Define Data Output) command. SP@ outputs
position data in a binary format. SP1 outputs position data
in a BCD format. The default setting is SP1.

To read a position (two two-byte segments—also referred to as
a word) from the AR23 Encoder, refer to Figure 4-5 and follow

the steps below.
DATA — M
REQUEST 7
4
: : ;
DEVICE  wmt ; e
ENABLE /
‘
: 1st Word : 2nd Word :
4 ’
A1 : ¢ e
7 z
DATA Z 1
VALID : I I
’ A z
D2 -D15 Read // Read High
// Data // Data Impedance
; 7, 7, /\
{  sous 2 " T

Figure 4-5.

Timing—16-Bit Parallel Output (-2 Decoder)
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Step 1

Step 2

W

Step
Step 4

Step 5

Step

-y

Step

interpreting 16-
Bit Output for the
-2 Decoder

Ground the Device Enable input (pin #9). If your system has
only one -2 Decoder, always connect the Device Enable input
to ground. To select the LSW, bring the WORD SELECT/Al
input (pin #6) high. Ground the Data Request input (pin #8).

Wait for the Data Valid output to go high. This usually takes
approximately 80us.

Read the 16-bit output from the -2 Decoder (LSW).

To select the MSW, ground the WORD SELECT/A1 input {(pin
#6).

Wait for the Data Valid output to go high. This usually takes
approximately 20us.

Read the 16-bit output from the -2 Decoder (MSW).
Bring all of the inputs high.

If you do not have the ability to process the Data Valid output
line, allow a delay of 100us between requesting and reading
the data port. This will ensure that the data is valid at
parallel outputs DO - D15.

To read and interpret BCD and binary output data from this
decoder in the 16-bit parallel format, refer to the examples
provided earlier in this chapter (Interpreting 16-Bit BCD
Output for the -1 Decoder and Interpreting 16-Bit Btnary
Output for the -1 Decoder).

When you read BCD or binary parallel output, the serial
interface will be disabled. You must complete the parallel
read cycle (2 words) before you can establish the serial
interface. In this application, you must complete the read
cycle and bring the DATA REQUEST, DEVICE ENABLE, and
WOl:fD SELECT/A1 high before establishing the serial
interface.

-4 Decoder 8-Bit
Data Output

This section explains the process of reading a position in 8-bit
segments. Wire your decoder as described in Chapter 2,
Getting Started (-4 Decoder 8-Bit Parallel Interface). You can
configure the output format as either BCD or binary with the
SP (Define Data Output) command. SP@ outputs position
data in a binary format. SP1 outputs position data in a BCD
format. The default setting is SP1. To read a position (4 bytes)
from the AR23 Encoder, refer to Figure 4-6 and follow the
steps below.
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DEV SEL
STROBE

Al

AQ

(XN

|\|

1st Byte

ARV VLEVRRRARNRN RN RN PN
FHLVVLER TRV RRVRRNAR AR
~

2nd Byte 3rd Byte 4th Byte

XN (XU LU ELLUNY INUUNNCRUNENNNNLN LN O

(NS ANNLENNLY INN NN

D2 -D7

ISR SRR ASERRSARSNY SARRS

BSS SSSSLLSSLLY

ASSSRSSRRLY RN

Figure 4-6. Timing—8-Bit Parallel Output (-4 Decoder)

Step

Step
Step

Step

Step
Step

Step
Step

Step
Step

1

9
10

Bring the Device Select input (pin #5) high. If your system has
only one -4 Decoder, the Device Select input can remain high
at all times. To select the LSB, bring the Al SEL (pin #4) and
AO SEL (pin #3) inputs high.

Ground the Strobe input {pin #6). The -4 Decoder will process
the parallel data output. The LSB will be valid after 50us.

Read the 8-bit output from the -4 Decoder (LSB).

To select the second LSB, ground the Al input (pin #4) and
leave the AO (pin #3) input high. The second LSB will be valid

after 20us.
Read the 8-bit output from the -4 Decoder (second LSB).

To select the second MSB, ground the AQ input (pin #3) and
leave the Al input (pin #4) grounded. The second MSB will be
valid after 20us.

Read the 8-bit output from the -4 Decoder (second MSB).

To select the MSB, ground the A0 input (pin #3) and bring the
Al input (pin #4) high. The second MSB will be valid after

20us.
Read the 8-bit output from the -4 Decoder (MSB).

Bring all of the inputs high.
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Step 11

Interpreting 8-Bit
Output for the -4
Decoder

If you are using more than one AR23 Encoder, ground the DEV
SEL input so you can read output data from other -4 Decoders.
The DEV SEL input must be high to allow you to read data.

To read and interpret BCD and binary output data from this
decoder in the 8-bit parallel format, refer to the examples
provided earlier in this chapter (Interpreting 8-Bit BCD
Output for the -1 Decoder and Interpreting 8-Bit Binary Output
for the -1 Decoder).

When you read BCD or binary parallel output, the serial
interface will be disabled. You must complete the parallel
read cycle (4 bytes) before you can establish the serial
interface. In this application, you must complete the read
cycle and ground the DEVICE SELECT low and bring the
S'I‘Rx(:)fBE. AD, and Al inputs high before establishing the serial
interface.

Host Computer
Operation

Serial Interface
Considerations

Advantages

Disadvantage

Operating the
Serial Interface

If you use the AR23 encoder with a host computer, two
interface options are available (depending upon the decoder
that you use). The -1 Decoder provides a DIP switch selectable
interface for either RS-232C or RS-422/485. The -2 Decoder
provides an RS-232C serial link. The -4 Decoder provides an
RS-422/485 serial link.

This section presents the advantages and disadvantages
associated with serial communications.

e Wiring required is minimal (usually from 3 - 5 wires).

e If you use RS-422/485, the length of wire from decoder box
can be up to 4,000 feet. If you use RS-232C, length of wire
can be up to 50 feet.

e Greater capabilities available with status commands.
e Cable is much easier to shield for reliable transmission.

¢ Simple wiring implementation required for multiple unit
connection.

e Transfer of data is limited. Only one bit can be
transmitted every 100 microseconds.

The host must be a dumb terminal, or have software that
allows the computer to emulate a dumb terminal (¢.g., Pro-
Comm™). Before proceeding, enable the host computer for the
following protocol:

Baud Rate: 9,600
Data Bits: 8
Start/Stop Bit(s): 1
Parity: None
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Using Multiple
Units on an RS-
232C Interface
(-1 & -2
Decoders)

If you intend to use more than one decoder (i.e., a daisy chain
configuration), verify that each unit is communicating
properly (as specified in Chapter 2. Getting Started). Ensure
proper communications with each unit before you configure
your daisy chain.

When you use multiple decoders with a single RS-232C
interface, you can include a maximum of four decoders in
your daisy chain configuration. Each decoder configured on
the daisy chain must have a unique device address. You can
assign a unique device address with the SN (Define Device
Address) command. The factory default address assigned to
every decoder is @. Refer to Chapter 5, Software Reference for
more information on the SN command. This section
provides a step-by-step procedure for assigning unique device
addresses for your decoders. Do not attempt to assign device
addresses at this time.

Refer to Figure 4-7 for an example of proper daisy chain
wiring. The configuration for proper operation with the -1

. and -2 decoder is different. Check the configuration

instructions in Chapter 2, Getting Started and complete the
steps provided below before wirtng the daisy chain to ensure
that your system is properly configured.

RS-232C Interface

N Tx

I

w o[ ot [

—© Q

GND GND GND

A

Unit 1 Unit 2 Unit 3

Figure 4-7. RS-232C Daisy Chain Configuration

Daisy Chaining
Three -1
Decoders

Step 1

To perform this example, you must have three -1 decoders.
You will wire the units to the single RS-232C interface one at a
time to assign unique device addresses for each unit. At the
conclusion of this procedure, you will be able to complete the
daisy chain configuration.

After verifying that each decoder is functioning properly, wire
one of the units to the host computer (as per the instructions
in Chapter 2, Getting Started) apply power to the all of the
units. Enter the following command on your keyboard to the
decoder box.

OSN1
This command changes the device address of this unit to 1.
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Step 2 To save this unique address setting to non-volatile memory.
enter the following command:

1SS

This unit now has a unique device of 1. Remove power from
the system. Disconnect this unit from the RS-232C interface
and wire another one of the units to the interface. Re-apply
power.

Step 3 To assign a unique device address to this unit, enter the
following command:

PSN2
This command changes the device address of this unit to 2.

Step 4 To save this unique address setting to non-volatile memory,
enter the following command:

2SS

This unit now has a unique device of 2. Remove power from
the system. Disconnect the unit from the RS-232C interface.

At this point, all three of the decoders have a unique device
address (@, 1, and 2—the decoder you did not change maintains

the default address setting of 9.

Step § Refer to Figure 4-7 and wire the daisy chain configuration as
shown.

Step 6 Apply power to the three decoders and the computer/terminal.

Press the space bar on your keyboard. If the cursor on the
screen moves, you are receiving an echo. This indicates that
the RS-232C communication link is working properly (from
computer/terminal to decoder and from decoder back to
computer/terminal). If your cursor does not move when you
press the space key, check your wiring connections (refer to
Figure 4-7 and repeat this step. If the problem persists, refer
to Chapter 7, Maintenance & Troubleshooting.

Step 7 After you have successfully received an echo, enter the
following commands (you will receive a response after each
command):

OPR
1PR
2PR

The PR (Position Report) command provides a position
report. You should receive a position report for each decoder
with these commands. If you do not receive the position
reports, check your wiring.
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Step 8

Step 9

Step 10

Using Multiple
Units on an
RS-422/485
Interface

(-1 & -4
Decoders)

Manually move the encoder shaft position of the encoder with
the unique device address of @. To see the change in position,
type the following command:

QPR

The position report for this unit's position should differ from
the position report you received for this unit in Step 7.

Manually move the encoder shaft position of the encoder with
the unique device address of 1. To see the change in position,
type the following command:

1PR

The position report for this unit’s position should differ from
the position report you received for this unit in Step 7.

Manually move the encoder shaft position of the encoder with
the unique device address of 2. To see the change in position,
type the following command:

2PR

The position report for this unit's position should differ from
the position report you recetved for this unit in Step 7.

The successful completion of these steps verify that all of the
decoders configured on your daisy chain are operating
properly. If you encounter problems, check your wiring and
try this procedure again (from Step 1), or refer to Chapter 7,
Maintenance & Troubleshooting.

If you intend to use more than one decoder (i.¢., a muilti-drop
configuration), verify that each unit is communicating
properly (as specified in Chapter 2, Getting Started). Ensure
proper communications with each unit before you configure
your multi-drop system.

When you use multiple units with the RS-422/485 interface,
you can multi-drop up to 16 units to one host serial port. Each
decoder wired on a multi-drop configuration must have a
unique device address. You can assign a unique device address
with the SN (Define Device Address) command. The factory
default address assigned to every decoder is @. Refer to
Chapter 5, Software Reference for more information on the
SN command. This section provides a step-by-step procedure
for assigning unique device addresses for your decoders. Do
not attempt to assign device addresses at this time.

Refer to Figure 4-8 for an example of proper multi-drop
wiring. The configuration for proper operation with the -1
and -4 decoder is different. Check the configuration
instructions in Chapter 2, Getting Started and complete the
steps provided below before wiring the multi-drop
configuration to ensure that your system is properly
configured.
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-1 Decoders
Unit #1
(R = — Tx-
1 m‘ 1 mt
- —ﬁ Tt
Rx-
100Q° 1900°
Tx+ Rx+
- ol¢
‘ Unt #2 - Host interface
Rx+
_TX__'___< —f
Tx+ - —Q
*The resistors shown in this diagram are
Unit 43 factory-installed within (internaily) the
Rx- decoders and Interface cards. No
Rxr [ & l additional wiring or installation is required.
Tx-
BT
_Tﬁ..__—/ 4
Unit #16 P ‘

Figure 4-8. AR23 Multi-Drop Wiring

Multi-Dropping To perform this example, you must have three -1 decoders.
Three -1 You will wire the units to the single RS-422/485 interface one
Decoders at a time to assign unique device addresses for each unit. At

the conclusion of this procedure, you will be able to complete
the multi-drop configuration.
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Step 1

Step 2

Step 3

Step 4

Step 5

Step 6
Step 7

After verifying that each decoder is functioning properly, wire
one of the units to the host computer (as per the instructions
in Chapter 2, Getting Started) apply power to the all of the
units. Enter the following command on your keyboard to the
decoder box.

OSN1
This command changes the device address of this unit to 1.

To save this unique address setting to non-volatile memory,
enter the following command:

1SS

This unit now has a unique device of 1. Remove power from
the system. Disconnect this unit from the RS-422/485
interface and wire another one of the units to the interface.

Re-apply power.

To assign a unique device address to this unit, enter the
following command:

QSN2
This command changes the device address of this unit to 2.

To save this unique address setting to non-volatile memory,
enter the following command:

2SS

This unit now has a unique device of 2. Remove power from
the system. Disconnect the unit from the RS-422/485
interface.

At this point, all three of the decoders have a unique device
address (@, 1, and 2—the decoder you did not change maintains
the default address setting of ©3.

Refer to Figure 4-8 and wire the multi-drop configuration as
shown.

Apply power to the three decoders and the computer/terminal.

After you have successfully recetved an echo, enter the
following commands (you will recetve a response after each
command):

OPR
1PR
2PR

The PR (Position Report) command provides a position
report. You should receive a position report for each decoder
with these commands. If you do not receive the position
reports, check your wiring.
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Step 8

Step 9

Step 10

Using Muitiple
Units in Parallel
Output Mode (-1
& -4 Decoders)

Manually move the encoder shaft position of the encoder with
the unique device address of @. To see the change in position,
type the following command:

OPR

The position report for this unit's position should differ from
the position report you received for this unit in Step 7.

Manually move the encoder shaft position of the encoder with
the unique device address of 1. To see the change in position,
type the following command:

1PR

The position report for this unit's position should differ from
the position report you received for this unit in Step 7.

Manually move the encoder shaft position of the encoder with
the unique device address of 2. To see the change in position,
type the following command:

2PR

The position report for this unit's position should differ from
the position report you recetved for this unit in Step 7.

The successful completion of these steps verify that all of the
decoders configured on your muiti-drop configuration are
operating properly. If you encounter problems, check your
wiring and try this procedure again (from Step 1), or refer to
Chapter 7, Maintenance & Troubleshooting.

If you intend to use more than one decoder in paraliel output
mode (8-bit or 16-bit), you can multiplex the parallel outputs.
Multiplexing allows you to share common data and control

between decoders. This reduces the number of inputs
and outputs that your PLC uses. You may multiplex as many
units as your PLC can handle. For example, if your PLC has 16
available inputs (Device Enable) and outputs (Data Valid), you
can multiplex 16 units. You are limited only by the capability
of your PLC.

You can read only one decoder at a time. Each decoder must
have its own distinct input and output on the PLC. Refer to
your PLC's user guide for specific information on 170

capabilities and programming.

Before you begin to wire your multiplex configuration with -1
Decoders, you must remove resistor packs RN8 and RN11 from
all but one decoder in the multiplex configuration (the last
unit). For example, if you multiplex 5 units, you would

remove resistor packs RN8 and RN11 from units 1-4 and keep
them in unit 5. Removing these resistors prevents the output
transistors from saturating due to low impedance. Refer to
Figure 4-9 for the location of these resistors.
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This is not a complete drawing of the board. The important information is the location of resistor packs
RN8 and RN11 (the shaded areas in this diagram). Do not remove or manipulate any other components
on this board.

Figure 4-9. Location of RN8 and RN11 Resistor Packs (-1 Decoder Board)

Figure 4-10 {llustrates the wiring configuration for -1 Decoder
multiplexing. Before wiring the units, be sure that each unit
complies with the recommendations previously discussed
(distinct 1/0 on PLC and removal of resistors on all but one
unit).
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Encoder #1

Device Enable or Select Input

Encoder #2

ouTH
OUuT2 I Encoder #3
ouT3 Ssste

Device Enable or Select Input

BIRER  Ropresents the paraliel outputs (8-bits or 16-bits) from the decoder
B Ropresents the control inputs and outputs to the decoder

Figure 4-10. Multiplexing Configuration (-1 Decoder)

The -1 and -2 Decoders also have a Data Valid (DV) output. The PLC can handshake with
the decoder using the DV output and the Device Enable (DE) input of the decoder. For -4
Decoders, the PLC can have a dwell time of approximately 50us before reading the data.
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Chapter 5. SOFTWARE REFERENCE

Chapter Objectives

The information in this chapter will enable you to:

e Use this chapter as a reference for the function, range,
default, and sample use of each command

Command
Descriptions

The AR23 allows you to communicate over the serial interface
with several software commands.

Set-Up

Os0 ®Define Position Offset | © Valid

Software Version Y

SYNTAX | UNITS

asSonnnnnnn|n = offset

(®) RANGE DEFAULT ATTRIBUTES

I(5

@ - 255, A 2 @ Immediate

Independently Saved

EXECUTIONTIME <2 ms (9 [SEEALSO ss 5

RESPONSE TO <a>an IS No Response D))

1. Mnemonic This bax contains the command's mnemonic code and the

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

Status Status commands respond (report back) with information.
Set-Up Setup commands define setup conditions for the application.

Programming

3. Full Name

4. Valid
Revision
Level

Setup commands include the following types of commands:

Homing {Go home acceleration and velocity, etc.)
Input/Output (Limits, scan time, in-position time, etc.)

Tuning (Servo or position tracking)
General (Set switches, return to factory settings, etc.)

Programming commands affect programming and program
flow. For example, trigger, output, all sequence commands,

quote, time delays, pause and continue, enable and front-
panel, loop and end loop, line feed, carriage return, and
backspace.

This field contains the full command name.

This field contains the revision history of the command. It
includes the revision of software when the command was
added or modified. If the revision level of the software you are
using is equal to or greater than the revision level listed in
this fleld, you are using the proper version of the software.
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5. Syntax
6. Units

7. Range
8. Default

9. Attributes

10. Execution
Time

11. See Also

12. Response

The proper syntax for the command is shown here. The
specific parameters associated with the command are also
shown. Definitions of the parameters are described below.

a This indicates that a device address must accompany the
command. Only the device specified by this parameter
receives and executes the command. If this parameter, or
any other parameter appears within brackets <a>, it is
optional.

n This represents an integer. You may use an integer to
specify a variety of values {acceleration, velocity, etc.).

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

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

The default setting for the command is shown in this bax. A
command will perform its function with the default setting if
you do not provide a value.

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

The lower portion of the box explains how you can save the
command.

e Independently Saved
¢ Never Saved

You must enter an 8S (Save Parameters) command to
maintain parameters that are independently saved. A
command that is never saved is never placed in the system's
permanent memory.

The execution time is the span of time that passes from the
moment you issue a command to the moment the system

begins to execute it.

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

A sample status command is given (next to RESPONSE TO)
and the system response is shown in the adjoining box. This
box will only be provided {f the system provides a response to
the command. }f no response is provided, this box will not be
included with the command description.
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Command Listing

AR Automatic Position Report VALID
Status Software Version Y
SYNTAX UNITS RANGE DEFAULT ATTRIBUTES

aARn n = enable 0 or1l 1 Immediate

or disable

Never Saved

EXECUTION TIME <2 ms

SEE ALSO ss, sp

Description

Example

This command enables/disables the automatic serial
position report. When enabled, the position will be updated 15
times each second. If you enter @, you will disable the

function. If you enter 1, you will enable the function. You can

only use this command while you are in the serial mode (RS-
232C & RS-422/485). If your application requires daisy
chaining, you must disable the Automatic Report function
(position reports do not contain addresses). Once you enable
this function, it reports position information continuously
until you issue aAR@ to disable the function.

Command

GAR1 Enables automatic position report

PB

Status

Binary Position Report

VALID
Software Version Y

SYNTAX
aPBn

UNITS

revolutions

ATTRIBUTES

Immediate
Never Saved

DEFAULT
N/A

RANGE
N/A

EXECUTION TIME <2 ms

SEE ALSO PR, P

RESPONSE TO arB IS 0000000001100010001000111001

Description

Example

When you enter this command, the AR23 reports the encoder's
current position in binary format. This position will be offset
and scaled by programmed parameters. The position report
will not appear in ASCII format, therefore, you must read the
response as a binary report. If the AR23 is searching for
ASCI characters, the unit's response will be in the form of
ASCII characters that correspond to the binary pattern.

Command

Besponse
oPB D00LO00D110001000111001

(represents 0.6239 tumns)
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PR Position Report VALID
Status Software Version Y
SYNTAX UNITS RANGE DEFAULT ATTRIBUTES

aPR N/A N/A N/A Immediate

Never Saved
EXECUTION TIME <2 ms SEE ALSO rB

RESPONSE TO aPr IS ©O_2545802

Description

Example

This command reports the current absolute position. Upon
execution, the AR23 provides formatted and scaled encoder
position data over the serial port. The encoder's position is
reported with seven digits. The last four digits represent the
fraction of a revolution that the encoder is located at. The
first three digits represent the absolute number of encoder
turns. The report is given in one of the following formats,
depending on how you set the SP command.

S PO Response is in hexadecimal format
SP1 Response is in decimal format (no decimal point)
S P2 Response is in decimal format (decimal point automatically inserted)

OPR

Command Besponse
@_2545802 (@ = an error code,

_ = a space,

and the seven-digit number represents the
current absolute encoder position). The space
will contain a minus sign [-] if you create a
position offset (SO command ) and the encoder
rotates beyond the new zero point in the
decreasing counts direction.

RP

Report Set-Up Parameters

VALID

Status Software Version Y
SYNTAX UNITS RANGE DEFAULT ATTRIBUTES
aRP N/A N/A N/A Immediate
Never Saved
EXECUTION TIME <2 ms SEE ALSO n/a

Description

This command reports the current set-up parameters. The
re;iort is sent via the serial port in ASCII decimal format
only.
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Example Cmd -4 Response -2 Response -1 _Response
RP SN=D SN=D SN=
SP=O1 SP=01 SP=00
SE=O1 SE=O1 SE=Q1
AR=20Q AR=0Q AR=QOQ
SD=00 SD=00 SD=00
SM=00 SO=00000000 SM=DO
SO=DODDDDD SF=012000 SO=092000D0
SF=010000 SF=D10000
SL=22000000
These represent default seftings
RV Revision Level VALID

Software Version Y

Status
SYNTAX UNITS RANGE DEFAULT ATTRIBUTES
aRVn N/A N/A N/A Immediate

Never Saved

EXECUTION TIME <2 ms

SEE ALSO ¢PRr

RESPONSE TO arv IS RV 92-9109-01A

Description

Example

The RV (Revision) command provides the current software
revision level. The response is given in the following format:
RV 92-9109-01n {n = the level of the revision, the preceding 8-
digit number is the part number). The revision level indicates
when the software was written. You may want to record this
information in your own records for future use. This type of
information is espectally useful when directing questions
about software to Parker Compumotor's Applications
Department.

Command

RV Indicates the software revision level for this unit
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SD Define Direction VALID
Set-Up Software Version Y
(-2 & -4 Decoders)
SYNTAX UNITS RANGE DEFAULT ATTRIBUTES
aSDn n = CW or CCW 0 or1l 0 Immediate
Independently Saved

EXECUTION TIME <2 ms

SEE ALSO ss

Descript

Example

The SD command is not valid with the -1 Decoder box. This
command allows you to define shaft rotation to increase
position output. If you enter @, position output will increase
with CCW shaft rotation. If you enter 1, position output will
increase with CW rotation. (You can enable and disable this
function with the internal DIP switch,)

Command Description
oSD1 Position output increases with CW rotation

SE

Set-Up

Enable Error Checking VALID

Software Version Y

SYNTAX

asSbn n = enable
or disable

UNITS

RANGE DEFAULT ATTRIBUTES

0 or1l 1 Immediate
Never Saved

EXECUTION TIME <2 ms

SEE ALSO ss

Descriptl

Example

This command enables/disables the error checking function.
If you enter 1, you will enable error checking. If you enter @,
you will disable error checking. The error code is the most
significant (first) digit of the position report in serial mode,
and the two most significant bits {first two) in parallel mode.
Four possible error codes may be reported. These error codes
are described in Chapter 7, Troubleshooting & Maintenance.

@SE1 Enables error checking
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SF Define Scale Factor VALID
Set-Up Software Version Y
SYNTAX UNITS RANGE DEFAULT ATTRIBUTES
aSFnnnnn n = 0.001 00001 - 29999 10000 Immediate

Never Saved

EXECUTION TIME <2 ms

SEE ALSO ss

Description

This command scales the encoder position output in desired
units. This is multiplied by the present position before a
position output is reported. There is an imaginary decimal
after the first number.

Example Command Description
OSFQ5000 Defines the scale factor as 0.5
OSF20000 Defines the scale factor as 2.0000
SL Define Output 2 Position VALID
Set-Up Software Version Y
-1 Decoder
SYNTAX UNITS RANGE DEFAULT ATTRIBUTES
aSLnnnnn n= 0,01 000001 - 99999 0 Immediate
Independently Saved

EXECUTION TIME <2 ms

SEE ALSO ss

Description

Example

The SL command is only available with the -1 Decoder. It has
a dead band value of 0.01 of a revolution. This command
defines a position where Output 2 is turned on. This command
indicates to a remote controller that the AR23 has reached its
home position. Output 1 is used in the same manner as the
status LED (Output 1 and the status LED will be on ff the
encoder reaches the absolute zero position). You cannot
control OQutput 1 with the SL command. It has a dead band
value of 0.01 of a revolution. If the encoder cable is not
connected, the decoder will interpret the encoder’s position as
zero (0) and illuminate the status LED.

C | D ipti
OSL24001 Defines Output 2 as active at position 240.01.
Output 2 will remain active between encoder

position 240.0100 and 240.0199.
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SM Define Communications: VALID
Set-Up Full or Half Duplex Software Version Y
-4 Decoder
SYNTAX UNITS RANGE DEFAULT ATTRIBUTES
aSMn n = full or| 0 = full duplex 0 Immediate
half duplex| 1 = half duplex Independently Saved

EXECUTION TIME <2 ms

SEE ALSO ss

Description

Example

This command is only applicable for RS-422/485
communications. The command defines RS-422/485
communications as full or half duplex. Half duplex is
actually RS-485. If you enter 1, you will enable the serial
interface as half duplex. If you enter &, you will enable the
serial interface as full duplex. This command is only valid
for the -4 Decoder.

Command Description
gSM1 Enables half duplex interface

SN Define Device Address VALID

Set-Up

Software Version Y

SYNTAX UNITS

aSNn n = device

address

RANGE DEFAULT ATTRIBUTES

0 to9 A-F 0 Immediate
Independently Saved

EXECUTION TIME <2 ms

SEE ALSO n/a

Description

Example

This command defines the device address of each unit. Use
this command when more than one unit is connected to same
serial port. These addresses are valid for daisy chain and
multi-drop configurations. The maximum address capability
is 16 units (0 - 9, A - F). Only four units may be configured on
an RS-232C daisy chain, however, the units may be assigned
any valid address (i.e., the addresses do not have to be
sequential—1, 2, 3, 4).

D inti
OSNS5 Defines new address as 5 (address was
previously 0)
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SO Define Position Offset VALID

Set Up Software Version Y

SYNTAX UNITS RANGE DEFAULT ATTRIBUTES
asonnnnnnn | n = position 0 - 255, A 0 Immediate

offset

Independently Saved

EXECUTION TIME <2 ms

SEE ALSO ss

Description

Example

This command has an imaginary decimal point after the
third digit. It allows you to establish an absolute zero point
without turning the shaft until position zero is present. The
system compares the value that you enter to the actual
position before you entered the command. The difference
between the two represents the offset. If you enter A after the
command, the offset will be reset to 0. The offset value that
you enter after @S0 becomes the new encoder position

" corresponding to the present mechanical encoder position.

The offset value that you enter cannot be greater than the
current encoder value or 2,550,000. Values beyond this range
will elicit invalid data from the system.

0 inti
2S00 Defines present position as zero (0)

SP Define Position Offset VALID

Set-Up

Software Version Y

SYNTAX UNITS

aSPn n = data
output format

RANGE DEFAULT ATTRIBUTES

0 (binary/hex), 0 Immediate
1 (BCD/decimal), or Independently Saved
2 {(enable decimal)

EXECUTION TIME <2 ms

SEE ALSO ss

Description

Example

This command defines the format of position output data.
Zero (0) defines the data format to be binary for parallel
output and ASCII hexadecimal for serial output. If you enter
1, you will define the data format as BCD for parallel output
and ASCII decimal for serial output. If you enter 2, the
decimal point will be enabled at the fourth place from right. If
you are using this option with a -1 Decoder, you must turn DIP
switch 5 off. The SP2 mode is only valid for -1 and -2
Decoders. If you are reading from the parallel output (BCD or
binary), set this command to its factory default setting (SP2).
The set-up should be performed with DIP switch 3.

Command Description
gSPO Enables serial output format as ASCIi
hexadecimal
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SS Save Parameters VALID
Set-Up Software Version Y
SYNTAX UNITS RANGE DEFAULT ATTRIBUTES

ass N/A N/A N/A Immediate
Never Saved

EXECUTION TIME <2 ms SEE ALSO N~/aA

Description Saves all currently defined set-up parameters in non-volatile
memory. All commands previously entered will be lost if you
do not execute this command.

Example Command Description
gss Saves all current set-up parameters
Z Software Reset VALID
Set-Up Software Version Y
SYNTAX UNITS RANGE DEFAULT ATTRIBUTES
Z N/A N/A N/A Immediate
Never Saved
EXECUTION TIME <2 ms SEE ALSO N/aA
Description The Z (Reset) command is equivalent to cycling power to the

decoder. This command returns all internal settings to their
default values, unless they were modified and saved with the

SS command. This command does not require a device
address.

Example Command Description
Z Resets any and all decoders on the system
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Chapter 6. HARDWARE REFERENCE

Chapter Objectives

The information in this chapter will enable you to:

e Use this chapter as a quick-reference tool for most system
specifications (dimensions & performance)

e Use this chapter as a quick-reference tool for switch
settings and proper 1/0 connections

AR23 System
Specifications

Mechanical

Resolution
Range
Accuracy
Repeatability
inertia

Frictlon Torque
Maximum Speed
Slew Speed
Housing Material
Shaft Material
Disk Material
Bearing Rating

Shaft Loading

Seal Type

Housing Weight

Electrical

input Power

This section provides pertinent technical data for the AR23
Encoder.

1,024 or 16,384 positions/rev. factory configured
Up to 8,388,608 discrete positions for 512 turmns
10.0002 rev. (5.3 arc minutes)

Less than 0.000061 rev.

0.03 oz-in? (0.387 gm-cm?)

1.5 oz-in (.0208 gm-cm)

1,000 RPM at full resolution

5,000 RPM

Aluminum anodized

#303 stainless steel

Metal

ABEC 5

e Radial 35 Ibs
e Axial 40 Ibs

Fluorocarbon

1.0 Ibs (0.45 Kg)

-2, -4 Decoder bax: 4.8VDC to 5.25VDC, 500 mA/per unit
-1 Decoder box: 120VAC, +10 %, 0.5 A, 50/60 Hz
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Parailel Output

Serlal Output

Serial Protocol

Update Rate

Cable Length

interconnect

Environment

Operating
Temperature

Storage
Temperature

Humidity

TTL compatible

8 or 16 bits

Binary or BCD

20 feet maximum transmission length from decoder box
(Use 18-gauge wire for maxdmum length)

RS-232C or RS-422/485

4,000 feet maximum transmission length for RS-422/485
from decoder box

50 feet maximum transmission length for RS-232C from
decoder box

9,600 baud
8 data bits
1 stop bit
no parity

2 milliseconds

10 feet standard from the encoder head to the decoder box
50 feet maximum (Use 22-gauge wire for maximum length)

Screw terminals, #30 to #14 gauge wire

Encoder/Decoder: 32°F to 122°F (0°C to 50°C)
-22°F to 185°F(-30°C to 85°C)

0 to 95% (Non-Condensing)
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-1 Decoder Box Pin
Out

(MSB) Bit 15

Bit 147

Bit 13-

Bit 12

Bit 11—

Bit 10—

Bit 9

Bit 8-

Bit 7

Bit 6~

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1 -

(LSB) Bit @ —

Address Input 1 (Segment Selection) —
Address Input @ (Segment Selection) —
Request input for Data—|

Output for Data Ready

Device Select Input for Multiplexing—
Programmable Output ~
Programmable Output -
OPTO-Isolator Ground —

Analog Voltage Output (Reserved)—
Anailog Reference (Reserved) —

ENCODER

——eet-Channel B-

COMPUMOTOR
ABSOLUTE ENCODER
LINE
NEUT —120VAC input Power
GND
~No Connection
-No Connection
RX -RS-232C Recelve
Tx - RS-232C Transmit
GND -RS-232C Reference
1 TX- ——1--RS-422/485 Transmit-
{ Txe — 1 +RS-422/485 Transmit+
{ Rx- -RS-422/485 Receive-
= Axy ——1 +AS-422/485 Recelve+
1 A -Channel A+
A- ———=Channel A-
B+ | Channel B+ incremental Outputs

Figure 6-1. -1 Decoder Box Pin Out
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-2 Decoder Box Pin
Out

"Compumotor
ABS16

DC/RS-232C Loglc Ground—
5VDC Power Supply Input—1
RS-232C Receive Line—
RS-232C Transmit Line™ |
Data Valid Output—

Word Selection for Absolute Position (A1)
Reserved—

Data Request Input (Strobe)—
Device Select Input for Multiplexing—
(LSB) Bit 09—

Bit 1—

Bit 2—

Bit 3—

Bit 4~

Bit 5—

Bit6

Bit 7—

Bit 8——

Bit 9—

Bit 10—

Bit 11—

Bit 12—

Bit 137

Bit 14—

(MSB) Bit 15—

Shield Connection—

Figure 6-2. -2 Decoder Bax Pin Out
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-4 Decoder Box Pin

Out

SVDC Power Supply Ground Input —

5VDC Power Supply Input —

Byte Selection for Absolute Positlon (AQ) —
Byte Selection for Absolute Position (A1) ~ |
Device Select input for Multiplexing =

Data Request Input (Strobe) —

RS-422/485 Serial Recelve Input —
RS-422/485 Serial Receive Compliment —
RS-422/485 Serlal Transmit Output —
RS-422/485 Serial Transmit Compliment —
(LSB)Bit @

COMPUMOTOR

Figure 6-3. -4 Decoder Bax Pin Out
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Decoder Box
Dimensions

-1 Decoder

0.22 Raduis
(#10 mounting screws)
4 Places

ea.a (11.94) 4

COMPUMOTOR '\
ABSOLUTE ENCODER
] D1 LINE
D14 NEUT
D13 GND
D12
D11 RX
D10 Tx
1 D9 GND
1 D8 -
D7 4 Txe E
Dé 4 Rx-
D5 Rx+
| D3 ] A- E
D1 4 B- 9.50
{ DO (241.30)
1 DR (256.18)
1 ov
| oe POWER
OUTY
OUT2 J STATUS
OPTO-
ANLG
{ GND
ENCODER
INPUT
Y
(__[A= '
+ +
<+ 2.13 >
(54.19)
.
280
(71.12)

*Dimansions in bold text represent inches
**Dimensions in parentheses represent millimeters

Figure 6-4. -1 Decoder Bax Dimensions (Minimum Width Mounting)
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1.25*

v 0.22 Raduis
(31.75) .
e » (#10 mounting screws)
l I 4 Places

Tﬂ.ﬂ (11.94)

[+L_{+

< 213 >

(54.19)

< 4.50 >

(114.39)

*Dimensions in bold text represent inches
**Dimensions in parentheses represent millimeters

Figure 6-5. -1 Decoder Box Dimensions (Minimum Depth Mounting)
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-2 Decoder
1.50*
(38.19) ©.25 Radius
/4 Places
SSECE
Iy } 025 (535
Compumotor A
5 ABS16
6.50 6.00
(165.10) (152.40)
v
A4 + +
1.09
(25.4)
2 Places
44—
1.75
Depth = 3.00 (44.45)
*Dimensions in bold text represent inches
**Dimensions in parentheses represent milimeters

Figure 6-6. -2 Decoder Box Dimensions
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-4 Decoder
1.50°
< (8.1 ©.25 Radius
/ 4 Places
|+ +
'\ \/ e 2.25 (6.35)
COMPUMOTOR r'y
6.50 6.00
(165.19) (152.40)
A 4
v
1.00
(25.4)
2 Places
< 1.75 >
* Depth = 3.00 (44.45)

Figure 6-7. -4 Decoder Box Dimensions
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Decoder
Schematics

-1 Decoder

ta3
c (_@F 49.9
% 8 e
2 7 ; 100
J1
“ I s
— -—% [=] r
Aax : ; §
cae ver
. 1uF ? o —
| +32 é [ Ix 410 o
T £% ¥ iuryrca0 !
SR 3 = —"
15 m3‘\/L 2 Rx Jﬁ
A10 16 PIN 23'62&‘:’;:
14 rl>
100

Figure 6-8. Serial Interface (-1 Decoder)
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1] 1Y .
oPI0 . - B
1
eos u23s l—
4
%u ' _
o8 3 :
ans (-7 .
css uzna .
A |
Z0E , )
IL02 i
0 uasc :
A 2 i1 ;
-
AQ - |
. o2
RNB uas3o
€00 ~
Al 2 |
Loz
OP1D+ . <
T ......... 0
3 RNe u22a AN3
A A /DY |
x - 380
\pv 2
\ -y
T NTT 3 .
Aane vaas AN3
| At QUT | 38 4 i
x !i 180
outs /£ L2 3
sut2 2 o2 74t .
Aava v22c RND
1x - 180
| N1 gomvo-_]
K
oPTO-Z
N

Figﬁx;e 6-9. Paranel Control 'lnputs (-1 Decoder)
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Figure 6-10. Parallel Outputs (-1 Decoder)
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-2 Decoder

+5V r2s
ﬂF i .14‘F
7 111 {20
i
=107 J2-
19 15
Le = ; JZ-23
L -'."U 7 L) ~<v2-22
1104 143 # 3 J2- 21
21277 wzH v2- 20
25z w 'z" Jz-M
Blot upL__——(Jz- 18
17,7 .mq 43V
c24
1 120 J4F
,l;z* " :z Cyz-n
vy bt uip™* < J2- %
L <J2- 15
’ a‘ 313 “' 6 J.' ,,
4lpy Wi ————quz- 2
2e2 w2e Ji- 1%
435, £ wit ~v2-n
—43p>  vAZ————<u2-10
Bik)
< J2~9
_— nmcé ENAELE
4—51—131\3';-1-1—0‘}5\!
b e st T <
7QLS,“"\’ Bl ) \JZ’!
I eve |0 DATA RELUEST
I 2|l
et
nsie : 2.3« : WOKD SELEUIAI
2] 2 _ 9 2l
._' — <J2-7
——— WORD SELECTIAZ
2 3 a .
—l V25
7<L81% DATA VALID

Figure 6-11. Parallel Outputs & Control Inputs (-2 Decoder)
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-4 Decoder

'. +5V
vl Lo
2" 2% yz-18
o % Lbcy2-17
o 23 v2-16
[>o—% £2¢ y2- 15
H—"{1* 2% J2-14
D L
D 21¢ y2-12
7 {;‘; 3 28 u2-17
v
ML3242
7
L ¥ 24
3 AZ?7
I7I) rocn
%% r'M“' TEANSMIT
4 é[ & A y2-70
- N 1
L T -@ AN,
2
SV 219
200/
YWV CLEWVE
b (v -8
X y2-7
bovs i

_.I'%

22

723 ekl I DEviEE SELECT, ;o ¢
p daxf T

P :L_'-::j: AIS(&,‘JZ_4
e E-%f'mj-’: ADsE. L J2-3
. LAWY

cw l l cY

Ma.,rI I Sy~ SHL (J2-]

v

Figure 6-12. Parallel Outputs & Control Inputs (-4 Decoder)
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-1 Decoder Box Setting Description: Switch 3
DIP Switch and

m,
Jumper Semngs Switch # OFF ON
S1 RS-232C* RS-422/485
S2 Full Duplex* Half Duplex
83 CCW Direction* CW Direction
S4 8-Bit Paralilel 16-Bit Parallel*
S5 Binary (Hex)* BCD (Decimal)
S6** Single turn Multi-turn
S7 Binary Mode* Mode Select
S8 Binary Mode* Mode Select-
*Factory-defauit setting
**This function is determined by the type of encoder used

Table 6-1. -1 Decoder Box Default DIP Switch Settings

-1 Decoder Jumper Settings

Ju2

JU3

Description of symbols:

Jumper (JU#) Pins

Figure 6-13. Jumper Default Settings
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Numbering Code

Table Decimal Diglt | BCD Code | Binary Code | Hexadecimal Code
[%] 2009 []]%]%] %)
1 0001 Q001 1
2 2019 0919 2
3 2011 QD11 3
4 2100 o190 4
5 2191 2191 5
6 2119 2110 6
7 2111 2111 7
8 10900 1000 8
9 1991 1901 9
19 1 Q000 1019 A
11 1 OO0 1911 B
12 1 9019 1100 C
13 1 9911 1101 D
14 1 9100 1119 E
15 1 9101 1111 F

Table 6-2. Numbering Codes



CHAPTER 7. MAINTENANCE & TROUBLESHOOTING 83

Chapter 7. MAINTENANCE & TROUBLESHOOTING

Chapter Objectives  The information in this chapter will enable you to:

e Maintain the system'’s components to ensure smooth,
efficient operation

e Isolate and resolve system hardware problems

e Use this chapter as a quick-reference tool for a description
of system error codes

Troubleshooting This section covers the step-by-step procedure to identify and
resolve system problems. Troubleshooting is broken into two
sections covering serial interface mode only. Each section

. provides suggestions to help you identify the source of the
problem and eliminate the problem.

RS-232C Enter @RP to determine if the AR23 reports the set-up
Communications  parameters. If no echo is even recetved, switch wires going
(-1 & -2 into decoder bax labeled Rx and Tx. Enter the command
Decoders) again. If you still do not receive a response, remove the
decoder box cover and make sure encoder cable is firmly

connected to encoder circuit. For the -1 Decoder bax, you will
not have to remove the cover since the connection is external
{outside of the decoder box).

If you are having problems communicating with the indexer,
try the following procedure to troubleshoot the
communications interface.

1. Make certain the transmit of the host is wired to the
receive of the peripheral, and receive of the host is wired to
the transmit of the peripheral. Try switching the receive
and transmit wires on either the host or peripheral if you
fail to get any communication. -

2. Some serial ports require handshaking. You can then
establish three-wire communication by connecting RTS to
CTS (usually pins 4 and 5) and DSR to DTR (usually pins 6
to 20).

3. Configure the host and peripheral to the same baud rate,
number of data bits, number of stop bits, and parity (refer
to Chapter 2, Getting Started for the proper values for
these parameters).

4. If you receive double characters, for instance typing A and
receiving AA, your computer is set for half duplex. Change
the setup to full duplex.

5. Use DC common or signal ground as your reference, not
earth ground.
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6. Cable lengths should not exceed 50 ft. unless you are using
some form of line driver, optical coupler, or shield. As
with any control signal, be sure to shield the cable to earth
ground at one end only.

7. To test your terminal or terminal emulation software for
proper three-wire communication, unhook your
peripheral device and transmit a character. You should
not receive an echoed character. If you do , you are in half
duplex mode. connect the host's transmit and receive
lines and send another character. You should receive the
echoed character. If not, consult the manufacturer of the
host's serial interface for proper pin outs.

If the computer is looking for handshaking signals, you may
need to install jumper wires at the terminal end to disable
this function. Since the pin-out from various computers are
different, refer to your computer's operator's manual for
instructions on how to disable the handshaking function.
Most computers, however, use the pins shown in Figure 7-1 to
install jumpers. For more detailed information on this topic,
refer to RS-232C Made Easy, published by Prentice -Hall, Inc.

After you have checked your computer, enter [crl@RP. The
system should respond with set-up parameters. The reason
for entering a [cr] before the command is to clear the buffer
before you enter the command.
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COMPUMOTOR

ABSOLUTE ENCODER Host Computer

Connector

D15
D14
D13
D12
D11

Tx 2

ENCODER
INPUT

Parker

Figure 7-1. Disabling the Handshaking Function

If you still do not received an echo, use another computer to
complete this test (determine if the serial port is not
compatible with the system or if it is malfunctioning). If this
is not possible, contact our Application Department at (800)
358-9068.
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RS-422/485
Communications
(-1 & -4
Decoders)

Recommended
RS-422/485
Interface
Devices

Reducing
Electrical Noise
System

installation
Recommendations

If you are using a -1 or -4 Decoder, verify that the DIP switches
are properly set (as shown in Chapter 2, Getting Started).
Double check the system connections (review Chapter 3,
Installation). Type the following command:

ORP

The response to this command will help you to determine if
set-up parameters are reported. If no datais reported, there
may be a compatibility problem with the interface circuit that
you are using. Since there is no echo with RS-422/485, the
next step is to verify that the interface circuit is operating
with the following parameters:

Baud Rate: 9,600
Data Bits: 8
Start/Stop Bit(s): 1
Parity: None

If you recetve echoed characters, but no parameters are
reported, the address preceding the RP command may be
something other than @. The only way to find the proper
address is to try all of the numbers in range (ORP - FRP).

Some customers have made special interface boards that were
not compatible with RS-422/485 standards. A listing of
interface products that have been used successfully by a
variety of AR23 users is provided below.

1. RS422/485 to RS-232C converter -B & B model 422CON.
Phone number: {815) 434-0846.

2. IBM RS-422/485 interface board - Qua-Tech model DS-
201/DS-202. Phone number: (216) 434-3154.

If communication problems arise, contact Compumotor's
Application Engineering Department at (800) 358-9068.

This section discusses the sources and methods of suppressing
electrical noise.

To ensure trouble-free operation, you should pay special
attention to the environment in which the AR23 will operate,
the layout and mounting, and the wiring and grounding
practices used. These recommendations are intended to help
you easily and safely integrate AR23 into your facility.
Industrial environments often contain conditions that may
adversely affect solid-state equipment. Electrical noise,
atmospheric contamination, or installation may also affect
the operation of the AR23 Encoder.
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Electrical Noise

Enclosure
Considerations

When an AR23 is operated in an environment where there is
an excess amount of electrical noise, special care must be
taken to eliminate sources of possible noise interference.
Potential sources of electrical noise include inductive devices
such as solenoids, relays, motors, and motor starters when
they are operated by a hard contact. For further information
on avoiding electrical noise, refer to the technical data
section of the Compumotor Motion Control Catalog.

Noise suppression devices may be necessary when sources of
electrical noise are connected to the same AC power source or
are in close proximity to electronic equipment. You may also
need to install noise suppression devices if you have multiple
drives attached to the same AC power source. Figure 7-2
shows some recommended suppression devices for most small
loads. For best results, install these devices as close as
possible to the inductive load.

RC DIODE VARISTOR (MOV)
A§ and DC é 3 DC E! and DC ] ?
1. Can be saved for | For DC circuit only Can be used for
both AC and DC both AC and DC
circuits circuits
2. Use 500-1000
ohm for R and
0.1 - 0.2 microF
@ 200V

Figure 7-2. Noise Suppression Devices

You should install the AR23 in an enclosure to protect it
against atmospheric contaminants such as oil, moisture, and
dirt. The National Electrical Manufacturers Association
(NEMA) has established standards that define the degree of
protection that electrical enclosures provide. The enclosure
should conform to NEMA Type 12 standards if the intended
environment is industrial and contains airborne
contaminants. Proper layout of components is required to
ensure sufficient cooling of equipment within the enclosure.
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Sources of
Electrical Nolse

Noise-related difficulties can range in severity from minor
positioning errors to damaged equipment from runaway
motors crashing through limit switches. In microprocessor-
controlled equipment, the processor constantly retrieves
instructions from memory in a controlled sequence. If an
electrical disturbance occurs, it may causc the processor to
misinterpret instruction or access the wrong data. The can be
catastrophic to the program and force you to reset the
processor. Most Compumotor indexers are designed to with a
watchdog timer that shuts down the system ff the program is
interrupted. This prevents the most damaging failures from

occurring.

Since electrical noise is not visible, it is very difficult to
detect. You can be certain, however, that noise is generated
from the following sources:

» Power line disturbances

¢ Externally conducted noise

e Transmitted noise

¢ Ground loops

The following electrical devices are particularly apt to
generate unwanted electrical noise conditions:

e Coil-driven devices (conducted and power line noise)
e SCR-fired heaters (transmitted and power line noise)

e Motors and motor drives (transmitted and power line
noise)

e Welders: electric (transmitted and power line noise)

Power line disturbances are usually easy to resolve due to the
wide variety of line filtering equipment that is available to
the motion control industry. Only the most severe electrical
noise problems will require you to use an isolation
transformer. You will have to use line filtering equipment
when other devices connected to the local power line are
switching large amounts of current (especially if the
switching occurs at a high frequency).

Any device that has coils is likely to disrupt the power line
when it is switched off. Surge suppressors, like MOVs (General
Electric) are capable of limiting this type of electrical noise. A
series RC network across the coil is also an effective means of
eliminating the problem (resistance: 500 to 1,000 Q;
capacitance: 0.1 to 0.2 uF). Coil-driven devices (inductive
loads) include relays, solenoids, contactors, clutches, brakes,
and motor starters.
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Externally
Conducted Noise

Transmitted Nolse

Externally-conducted noise is similar to power line noise, but
the disturbances are created on signal and ground wires that
are connected to the indexer. This kind of noise can get into
logic circuit ground or into the processor power supply and
scramble the program. The problem in this instance is that
control equipment often shares a common DC ground wire
that may be connected to several devices {such as a DC power
supply. programmable controller, remote switches, etc.).
When a source of noise like a relay or solenoid is attached to
the DC ground, it may cause disturbances within the indexer.

To solve the noise problem caused by DC mechanical relays
and solenoids, you must connect a diode backwards across the
coil to clamp the induced voltage kick that the coil will
produce. The diode should be rated a four times the coil
voltage and ten times the coll current. Using solid state relays
is another way to eliminate this problem. See Figure 7-2.

Multiple devices on the same circuit should be grounded

together at a single point.

Furthermore, power supplies and programmable controllers
often have DC common tied to Earth (AC power ground). Asa
rule, it is preferable to have the indexer signal ground or DC
common floating with respect to Earth. This prevents sources
of electrical noise that are grounded to Earth from sending
noise into the indexer. When you cannot float the signal
ground, you should make the Earth ground connection at only
one point.

In many cases, optical isolation may be required to
completely eliminate electrical contact between the indexer
and a noisy environment. Solid state relays provide this type
of isolation.

Transmitted nose is picked up by external connections to the
indexer, and in severe cases can attack an indexer with no
external connections. The indexer enclosure will typically
shield the electronics from this, but openings in the enclosure
for connections and front panel controls may "leek.” As with
all electrical equipment, the indexer chassis should be -
scrupulously connected to Earth to minimize this effect.

When high current contacts open, they draw an arc, producing
a burst of broad spectrum radio frequency noise that can be
picked up on indexer limit switch or other wiring. High
current and high voltage wires have an electrical field around

them, and may induce noise on signal wiring, especially when
they are tied in the same wiring bundle or conduit.

When this kind of problem occurs, it is time to think about
shielding signal cables or isolating the signals. A proper
shield surrounds the signal wires to intercept electrical fields,
but this shield must be tied to Earth to drain the induced
voltages. At the very least, wires should be run in twisted
pairs to limit straight line antenna effects.
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Ground Loops

Defeating Noise

Most Compumotor cables have shields tied to Earth, but in
some cases the shields must be grounded at installation time.
Installing the indexer in a NEMA electrical enclosure ensures
protection from this kind of noise, unless noise producing
equipment is also mounted inside the enclosure. Connections
external to the enclosure must be shielded.

Even the worst noise problems, in environments near 600A
welders and 25kW transmitters have been solved using
enclosures, conduit, optical isolation,and single point ground
techniques.

Ground Loops are the most mysterious noise problems. They
seem to occur most often in systems where a control computer
is using RS-232C communication. Symptoms like garbled
transmissions and intermittent operation are typical.

The problem occurs in systems where multiple Earth ground
connections exist, particularly when these connections are
far apart.

Suppose a Model 2100 is controlling an axis, and the limit
switches use an external power supply. The 2100 is controlled
by a computer in another room. If the power supply Common
is connected to Earth, the potential exists for ground loop
problems. This is because most computers have their RS-
232C signal common tied to Earth. The loop starts at the
2100's limit switch ground, goes to Earth through the poser
supply to Earth at the computer. From there, the loop returns
to the 2100 through RS-232C signal ground. If a voltage
potential exists between power supply Earth and remote
computer Earth, ground current will flow through the RS-
232C ground creating unpredictable results.

The way to test for and ultimately eliminate a ground loop is
to lift or cheat earth ground connections in the system until
the symptoms disappear.

The best time to handle electrical noise problems is before
they occur. When a motion system is in the design process, the
designer should consider the following set of guidelines for
system wiring in order of importance:

1. Put surge suppression components on all electrical coils:
Resistor/capacitor filters, MOVs, Zener and clamping
diodes.

2. Shield all remote connection, use twisted pairs. Shield
should be tied to Earth at one end.

3. Put all microelectrical components in an enclosure. Keep
noisy devices outside, watch internal temperature.

4. Ground signal common wiring at one point. Float this
ground from Earth if possible.

5. Tie all mechanical grounds to Earth at one point. Run
chassis and motor grounds to the frame, frame to Earth.
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6. Isolate remote signals. Solid state relays or OPTO
isolators are recommended.

7. Filter the poser line. Use common RF filters, isolation
transformer for worst case.

A noise problem must be identifled before it can be solved.
The obvious way to approach a problem situation is to
eliminate potential noise sources until the symptoms
disappear, as in the case of ground loops. When this is not
practical, use the above guidelines to shotgun the installation.

parameters. |f parameters

cannot be saved with the SS
command, the EEPROM has
failed.

References Information about the equipment referred to may be obtained
by calling the numbers listed below.
e Corcom line filters, (312) 680-7400
e OPTO-22 optically isolated relays, (714) 891-5861
s Crydom optically isolated relays, (213) 322-4987
e Potter Brumfield optically isolated relays, (8 12) 386-1000
e General Electric MOVs (315) 456-3266
e Teal Electronics Corporation-specializing in power line
products—{(800) 888-TEAL.
Error Code
Descriptions
Error Description Course of Action
Code
7] No error present. System is
functioning properly.
1 Not ready for read. Reset Check your AC power line and ensure that it
must have occurred. is clean. If the power iine is O.K., apply power
_ and try reading the position again.
2 EEPROM failure. Under Try saving the parameters using the SS
this condition, the AR23 will command. Cycle power after you complete
automatically default to factory the save and the error should not re-appear.

If the problem persists, you may have a
EEPROM problem. Call the factory.

3 Data eror. Positional read
will need to be repeated. If
this persists, noise or a bad

component may be the cause.

Check for noise in the encoder. (Refer to the
noise reduction procedures explained in this
chapter).

5 Fine resolution data error.
Position read will need to be
repeated. This usualty occurs
when the electronics are not
tuned to the encoder head.

Try to read the position again. if you receive
this error on a regular basis, call the factory.

Table 7-1. Error Code Descriptions

All error codes are cleared after every read.
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APPENDICES
Command
Summary
Command Description Default Setting
AR Auto position report in ASCII @/Auto report disabled
PB Report present position in binary
PR Report present position in ASCII
RP Report present parameter settings
RV Report software revision level (-1 Decoder only)
SD Set Direction of system @/Increasing output CCW
SE Set {enable) error check 1/Error check enabled
SF Define scale factor 1/Scale factor multiplier
SL Define position for Qutput 2 511.99/Set Output 2 position
SM Define RS-422/485 full/half duplex @/Full Duplex
SN Define device address @/Address @
SO Define position offset @/ Offset
SP Define positional data format 1/Output format ASCI decimal
$S Save set-up parameters in EEPROM
y 4 Hardware and software reset (-1 Decoder only)

All parameters input must be saved with SS command or they will be lost after power is cycled.

Recommended
Third-Party Vendor Product(s) Address
Vendors Metrabyte Models PIO12, 440 Myles Standish Bivd.
CcOM48S5, DUAL 422 Taunton, MA 02780
Phone: (508) 880-3000
Datastorm Pro-Comm™ P.O. Box 1471
Technologies Columbia, MO 65205
Phone: (314) 449-9401
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Glossary

Absolute Positioning

A positioning coordinate reference
wherein all positions are specified
relative to some reference, or
*home" position. This is different
from incremental programming,
where distances are specified
relative to the current position.

Absolute Programming
Refars to a motion control system
employing position feedback
devices (absolute encoders) to
maintain a given mechanical
location.

Acceleration

The change in velocity as a function
of time. Acceleration usually refers
to increasing velocity and
daeceleration describes decreasing
velocity.

Accuracy

A measurae of the difference
between expected position and
actual position of a motor or
mechanical system. Motor
accuracy is usually specified as an
angle representing the maximum
deviation from expected position.

Address

Multiple devices, each with a
separate address or unit number,
can be controlled on the same bus.
The address allows the host to
communicate individually to each
device.

Ambient Temperature

The temperature of the cooling
medium, usually air, immediately
surrounding the motor or another
device.

ASCIl

American Standard Code for
information Interchange. This code
assigns a number to each numeral
and letter of the alphabet. In this
manner, information can be
transmitted between machines as a
series of binary numbaers.

Baud Rate

The number of bits transmitted per
second. Typical rates include 300,
60,1200, 2400, 4800, 9600,
19,200. This means at 9600
baud, one character ( -10 bits) can
be sent nearly every millisecond.

BCD

Binary Coded Decimal is an
encoding technique used to
describe the numbers @ through 9
with four digital (on or off) signal
lines. Popular in machine tool
equipment.

Bit

Abbreviation of Binary Digit, the
smallest unit of memory equaito 1
or 3.

Block Diagram

A simplified schematic representing
components and signal flow through
a system.

Byte

A group of 8 bits treated as a whole,
with 256 possible combinations of
ones and zeros, each combination
representing a unique piece of
information. Characters are stored
as bytes.

Closed Loop

A broadly applied term relating to
any system where the output is
measured and compared to the
input. The output is then adjusted
to reach the desired condition. In
motion control, the term is used to
describe a system wherein a
velocity or position (or both)
transducer is used to generate
correction signals by comparison to
desired parameters.

Dalisy-Chain

A term used to describe the linking
of several RS-232C devices in
sequence such that a single data
stream flows through one device
and on to the next. Daisy-chained
devices usually are distinguished
by device addresses, which serve
to indicate the desired destination
for data in the stream.

Data Bits

Since the ASCII character set
consists of 128 characters,
computers may transmit only seven
bits of data. However, most
computers support an sight bit
extended ASCII character set.

DCE

Data Communications Equipment
transmits on pin three and receives
on pin two of a 25 pin D connector.

Dead Band
A range of input signals (steps) for
which there is no system response
or correction.

Detent Torque

The minimal torque present in an un-
energized motor. The detent torque
of a Compumotor or step motor is
typically about one percent of its
static snergized torque.

DTE

Data Communications Equipment
transmits characters on pin two and
receives on pin three of a 25 pin D
connector.

Duty Cycle

For a repatitive cycle, the ratio of on
time to total cycle time.

Duty Cycle = On Time +

(On Time + Off Time)

Efficiency
The ratio of power output to power
input.

Encoder

A device which translates
mechanical motion into electronic
signals used for monitoring position
or velocity.

Friction

A resistance to motion caused by
surfaces rubbing together. Friction
can be constant with varying speed
(Coulomb friction) or proportional to
speed (viscous friction).

Full Duplex
The terminal will display only
received or echoed characters.

Half Duplex

In half duplex mode, a terminal will
display every character
transmitted. It may also display the
received character, resulting in
double character displays.

Hand Shaking Signails
RST: Request To Send
CTS: Clear To Send

DSR: Data Set Ready
DTR: Data Terminal Ready
IDB: Input Data Buffer
ODB: Output Data Butfer

Holding Torque
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Sometimes called static torque, it
specifies the maximum external
force or torque that can be applied
to a stopped, energized motor
without causing the rotor to rotate
continuously.

Home

A reference position in a motion
control system, usually derived
from a mechanical datum. Often
designated as the "zero” position.

Hysteresis

The difference in response of a
system to an increasing or a
decreasing input signal.

IEEE-488

A digital data communications

standard popular in instrumentation

electronics. This parallel interface

is also known as

(BEPIB, or General Purpose Interface
us.

Incremental Motion

A motion control term that is used to
describe a device that produces
one step of motion for each step
command (usually a puise)
received.

incremental Programming

A coordinated system where
position or distances are specified
relative to the current position.

Inertia

A measure of an object's resistance
{0 a change in velocity. The larger
an object's inertia, the larger the
torque that is required to accelerate
or decelerate it. Inertia is a function
of an object's mass and its shape.

inertial Match

For most efficient operation, the
system coupling ratio should be
selected so that the reflected
inertia of the load is equal to the
rotor inertia of the motor.

Limits

Properly designed motion control
systems have sensors called limits
that alert the control electronics
that the physical end of travel is
being approached and that motion
should stop.

Loglc Ground

An electrical potential to which all
control signals in a particular
system are referenced.

Microstepping

An electronic control technique that
proportions the current in a step
motor's windings to provide
additional intermediate positions
between poles. Produces smooth
rotation over a wide speed range
and high positional resolution.

Muitl-Dropping

A method of linking several RS-
422/485 devices in parallel fashion.
The data still flows one bit at a time,
but it is faster than RS-232C
because the information reaches all
devices at the same time. Multi-
dropped devices must have unique
device addresses. These
addresses are used in software
command syntax to send data to
specific units.

Multiplexing

A method of linking several parallel
output devices into a single unit and
reading only one unit at atime. This
mode of operation involves
input/output handshaking. it allows
the host to communicate with
mutltiple units while requiring fewer
inputs and outputs.

Null Modem

A simple device or set of
connectors which switches the
receive and transmit lines of a three
wire RS-232C connector.

Open Collector

A term used to describe a signal
output that is performed with a
transistor. An open collector output
acts like a switch closure with one
end of the switch at ground
potential and the other end of the
switch accessible.

Open Loop

Refers to a motion control system
where no external sensors are used
to provide position or velocity
correction signals.

OPTO-isolated

A method of sending a signal from
one piece of equipment to another
without the usual requirement of
common ground potentials. The
signal is transmitted optically with a
light source (usually a Light
Emitting Diode) and a light sensor
(usually a photosensitive
transistor). These optical
components provide electrical
isolation.

Parailel

Refers to a data communication
format whaerein many signal lines
are used to communicate more than
one piece of data at the same time.

Parity

An RS-232C error detection scheme
which can detect an odd number of
transmission errors.

Puise Rats

The frequency of the step pulses
applied to a motor driver. The puise
rate multiplied by the resolution of
the motor/drive combination (in
steps per revolution) yields the
rotational speed in revolutions per
second.

Ramping

The acceleration and deceleration
of a motor. May also refer to the
change in frequency of the applied
step puise train.

Rated Torque

The torque producing capacity of a
motor at a given speed. This is the
maximum torque the motor can
deliver to a load and is usually
specified with a torque/speed
curve.

Relative Accuracy

Also referred to as “Step to Step
Accuracy,” this specification tells
how microsteps can change in size.
In a perfect system, microsteps
would all be exactly the same size,
but drive characteristics and the
absolute accuracy of the motor
cause the steps to expand and
contract by an amount up to the
relative accuracy figure. The error
in not cumulative.

Repeatabllity

The degree to which the positioning
accuracy for a given move
performed repetitively can be
duplicated.

Resolution

The smallest positioning increment
that can be achieved. Frequently
defined as the number of steps
required for a motor's shatt to rotate
one complete revolution.

Ringing
Oscillation of a system following a
sudden change in state.

RS-232C
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A data communications standard
that encodes a string of information
on a single line in a time sequential
format. The standard specifies the
proper voltage and timing
requirements so that different
manufacturers' devices are
compatible.

RS-422/488

A data communications standard
that encodes a string of information
on a single line in a time sequential
format. The standard runs at high
voltage (+15VDC), which allows for
longer cable lengths and fewer
noise problems.

Slew

In motion control, the portion of a
move made at a constant non-zero
velocity.

Speed

Used to describe the linear or
rotational velocity of a motor or
other object in motion.

Start Bits

RS-232C character transmissions
begin with a bit which signals the
receiver that data is now being
transmitted.

Static Torque
The maximum torque available at
Zero speed.

Step Angle
The angle the shaft rotates upon
receipt of a single step command.

Stiffness

The ability to resist movement
induced by an applied torque. Is
often specified as a torque
displacement curve, indicating the
amount a motor shaft will rotate
upon application of a known
external force when stopped.

Stop Blts

When using RS-232C, one or two
bits are added to every character to
signal the end of a character.

Synchronism

A motor rotating at a speed
correctly corresponding fo the
applied step pulse frequency is said
to be in synchronism. Load torques
in excess of the motor's capacity
(rated torque) will cause a loss of

synchronism. This condition is not
damaging to a step motor.

Text/Echo (Oft/On)

This setup allows received
characters to be re-transmitted
back to the original sending device.
Echoing characters can be used to
verity or "close the loop® on a
transmission.

Torque
Force tending to produce rotation.

Torque-to Inertia Ratio
Defined as a motor's holding torque
divided by the inertia of its rotor.
The higher the ratio, the higher a
motor's maximum acceleration
capability will be.

TTL

Transistor-Transistor Logic.
Describes a common digital logic
device family that is used in most
modern digital electronics. TTL
signals have two distinct states
that are described with a voltage—a
logical "zero” or "low" is represented
by a voltage of less than ©.8 volts
and a logical "one” or "high" is
represented by a voltage from 2.5
to 5 volts.

XON/XOFF

Two ASCII characters supported in
some serial communication
programs. If supported, the
receiving device transmits an XOFF
character to the host when its
character buffer is full. The XOFF
character directs the host to stop
transmitting characters to the
device. Once the buffer empties
the device will transmit an XON
character to signal the host to
resume transmission.
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