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Important User
Information

Because of the variety of uses for this product and because of
the differences between solid state products and
electromechanical products, those responsible for applying
and using this product must satisfy themselves as to the
acceptability of each application and use of the product. For
more information, refer to publication SGI-1.1 (Safety
Guidelines For The Application, Installation and
Maintenance of Solid State Control.)

The illustrations, charts, and layout examples shown in this
manual are intended solely to illustrate the text of this
manual. Because of the many variables and requirements
associated with any particular installation, Allen-Bradley
Company cannot assume responsibility or liability for actual
use based upon the illustrative uses and applications.

No patent liability is assumed by Allen-Bradley Company
with respect to use of information, circuits, equipment or
software described in this text.

Reproduction of the contents of this manual, in whole or in
part, without written permission of the Allen-Bradley
Company is prohibited.

© 1989 Alien-Bradley Company, Inc.
PLC is a registered trademark of Allen-Bradley Company, Inc.

Warnings tell readers where people may be hurt if
procedures are not followed properly.

damaged or economic loss can occur if procedures are

c Cautions tell readers where machinery may be
not followed properly.

Warnings and Cautions:

® Identify a possible trouble spot.

® Tell what causes the trouble

® Give the result of improper action

® Tell the reader how to avoid trouble.

Important: We recommend you frequently backup your
application programs on appropriate storage medium to avoid
possible data loss.
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Chapter 1
Using This Manual

Chapter Objectives

This chapter presents information on:
o terminology used throughout this manual

o where to locate information on related products

Purpose of This Manual
This manual describes the Data Highway Plus PLC-2
Family Communication Adapter Module (cat. no.
1785-KA3), and it includes:
o installing the module

o using the module

o troubleshooting the module -

Who Should Read This Manual

Read this manual before you install or use the
1785-KA3. You should be familiar with:

o Allen-Bradley Programmable Logic Controllers
(PLCs)

o PLC-2 programming

o the Allen-Bradley Data Highway Plus network
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1-2 Chapter 1 Using This Manual

Precautionary Notes
In this manual, you will see:

o  WARNINGS -- indicate where personal injury may
occur if you do not follow procedures properly

o CAUTIONS -- indicate where equipment may be
damaged if you do not follow procedures proverly

o Important -- notes that stress information
critical to your understanding and use of the
product

Frequently Used Terms

In this manual you will see these terms:

This Term: Means:
Data Highway Plus formerly the Peer Communication Link (PCL)
node the point at which devices, such as

programmable controllers, interface to the
network. On Data Highway Plus, a node is an
interface module, a PLC-5, or a series 1784
programming terminal.

In some Allen-Bradley documentation, you may
find the term station used in place of the
term node. .

PLC Programmable Logic Controller, a generic term
for any of Allen-Bradley’s PLC product lines
(such as PLC-2, PLC-3).

PLC-2 generic term for any PLC-2 family processor
(such as a PLC-2/15 or PLC-2/30) unless
otherwise specified

KA3 shortened term for PLC-2 Family Communication
Adapter Module 1785-KA3
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Related Products

Allen-Bradley offers a wide range of products for Data

Highway Plus, including:

Catalog
Product: Number:
Data Highway or Data Highway Plus 1770-KF2
Asynchronous (RS-232-C or RS-422-A)
Interface Module
Data Highway Plus to Data Highway 1785-KA
Interface Module
Data Highway Plus RS-232-C Interface 1785-KE
Module
PLC-2 Family Programming Software 6200-PLC2
PLC-3 Family /O Scanner Communication 1775-85,-SR5
Adapter Module
PLC-5 Family Programmable Controllers Series 1785
PLC-5 Programming Software 6200-PLC5
T50 Industrial Terminal System 1784-T50

Where to Read More

For more information about Data Highway Plus products,
refer to the Data Highway Plus Overview (publication
1785-2.6), or contact the Allen-Bradley sales office

nearest you.
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Chapter 2
Overview of the 1785-KA3

Chapter Objectives

This chapter provides an overview of:

o the 1785-KA3 Data Highway Plus PLC-2 Family
Communication Adapter Module

o programming the 1785-KA3

The 1785-KA3 Module

The 1785-KA3 module is a communication adapter that
links a PLC-2 family processor (including PLC-2/30,
-2/20,-2/17,-2/16,-2/15,-2/05,-2/02, and Mini-PLC-2)

to an Allen-Bradley Data Highway Plus network.

Figure 2.1
1785-KA3 Communication Interface Module
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2-2 Chapter 2 Overview of the 1785-KA3

A 1785-KA3 features extensive self-diagnostics. At
power-up, the module tests its internal memory,

timers, and firmware integrity. A failure causes
indicators on the front panel to flash. The module
continuously checks the memory and firmware during
operation. For more information on the LED indicators
on the front panel, refer to chapter 6.

How the 1785-KA3 Connects
a PLC-2 to Data Highway Plus

Figure 2.2 shows an example of how the 1785-KA3
connects a PLC-2 family processor to a Data Highway
Plus network.

Figure 2.2
1785-KA3 Example Configuration

Data Highway Plus

Data Highway Plus Cable
/ (User-Assembled)

Program Panel Interconnect Cable
(cat. no. 1772-TC)

“Program Panel”
or “Interface”
Socket on
Processor

]

> S

~
2y

LJe=m Jle=m I

/

Data Highway Pius
Processor Cable
(cat. no. 1771-CN,-CO,-CR)

(cat. no. 1770-T1, T2 and T3)

12328

You can daisy chain two 1785-KA3 modules. Refer to
Chapter 3 for switch setting requirements. Refer to
the next section for remote programming limitations
when you are in a daisy chain configuration.
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Programming the PLC-2
to Communicate on Data Highway Plus

When you connect a PLC-2 family processor to a Data
Highway Plus link with a 1785-KA3, you must add a
communication zone to your PLC-2 application program.
The communication zone rungs contain the commands for
communication with other nodes on the Data Highway
Plus network. For more information on programming
your PLC-2 to communicate over the Data Highway Plus
network refer to chapters 4 and 5 of this manual.

You can also program your PLC-2 from a remote 1784
Series Industrial terminal over Data Highway Plus.
For more information, refer to the PLC-2 6200 Series
Software (cat. nos. 6202-PLC2A, 6212-PLC2A) User’s
Manual (publication 6200-6.5.7

Remote Programming With

A 1785-KA3

The 1785-KA3 supports remote programming for PLC-2s.
A programming terminal such as a T50, T45, or an IBM
PC-AT/XT™ compatible, fitted with a 1784-KT and 6200
programming software, connects directly to the network
and programs PLC-2s from a remote location. Since the
PLC-2 processors were not designed to manage multiple
programming terminals, a management function, called
the edit resource, is designed into the KA3 module.

But to protect the performance of data communication
functicns, there are some constraints on remote
programming:

o To safeguard the integrity of the PLC-2 program
memory, only one programming terminal at a time can
obtain the edit resource, whether it is a locally
connected T3, T50, T45, or compatible, or a remote
terminal. When an edit session is completed, you
must release the edit resource so that another user
can access it. The edit resource is released by
depressing the Mode Select key on a T3 terminal, or
exiting the edit menu if you are using 6200
software.

o The KA3 will not support remote contact histograms.

o Forcing functions are available only with a local
terminal. Remote forcing is not supported.

(continued)

*18M PC-AT/XT are registered trademarks of International Business Machines Corporation.
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(0]

A terminal connected to the program port of the KA3
(local connection) can neither monitor nor edit if

a remote terminal has the edit resource. If the

local terminal has the edit resource, remote
terminals can neither monitor nor edit the program.

If you use a KA3 as the first module in a daisy
chain configuration, communication with the second
module will be suspended if a remote terminal
acquires the edit resource.

This is because the KA3 cannot distinguish between
a programming terminal or a communication module
attached to the KA3 Program Interface port. If a
remote terminal has the edit resource, the KA3
treats the second module the same as it would a T3
terminal and suspends communication with it.

If switch 6 of SW1 is in the second module
position, that module will not support any remote
terminal functions.
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Chapter 3
How To Install the 1785-KA3

Chapter Objectives
Refer to this chapter for:

o setting switches on a 1785-KA3
o inserting the module in the chassis

0 connecting cables to the module

Setting Switches on the 1785-KA3
Before you can connect a KA3 to the network it is on,
you must set three groups of switches on the module:
0  write options
o node address
o Data Highway Plus baud rate

These switches define the way the 1785-KA3
communicates with other nodes on your network.

Use these steps to set the switches:

1  Locate the switch cover on the left side of the
interface, near the bottom.

2  Loosen the two screws that hold the cover plate
and rotate it to expose the switches.

3  Set the switches to where you want them.
CAUTION: Set the switches with a ball-point pen or a

similar instrument, but don’t use a pencil. Graphite
dust or chips could jam the switches.

] Ry

e

12 345¢86
0 0 0 0 0
; B E BEEE ; B ' B nB l B
E F F F F
Write A % ’  Data Highway Plus
Option Node Number Switch Group Baud Rate
Switch Assembly Switch Assembly

12329
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Write Option Switch Assembly (SW-1)

The Write Option switch assembly contains 6 switches:

Execute Unprotected
Write Commands

Receive Protected
Commands

Execute Download in
RUN Program

Received Privileged
Write

B

- O

=i

Send Unprotected
Commands

Enable/Disable

e On-First Module
e Off-Second Module

12330

if this switch: Is: the interface will:
1 Receive Protected ON  execute a protected command
Command received from the network
OFF do not execute a protected command
received from the network
2 Execute Unprotected ON  execute unprotected write and bit
Write Commands write commands received from the
network
OFF do not execute unprotected write
and bit write commands received
from the network
3 Execute downioad ON the KA3 will allow downloads when
in Run/Program the PLC-2 keyswitch is in the
Run;Program position
OFF downloading to a PLC-2 can only be
done when the PLC-2 is in Program
mode
4 Receive Privileged ON  execute a privileged write command
Write received from the network
OFF not execute a privileged write

command received from the network
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3-3

5 Send Unprotected
Write

ON

OFF

be able to send unprotected write
and bit write commands onto the
network

not be able to send unprotected
write and bit write commands onto
the network

6 Direct Connection
or Daisy Chain

ON

OFF

operate as if it were connected to
a PLC-2 processor; direct
connection

operate as if it were connected to
another 1785-KA3 interface; daisy
chain

Refer to the caution at the beginning of
this section for more information.

Node Address Switch Assemblies
(SW-2, SW-3, and SW-4)

The Node Address switch group contains three different
switch assemblies, SW-2, SW-3, and SW-4.

The Node Address switch group defines the node address
of the 1785-KA3 on your Data Highway Plus network. Be
sure to select a node address that is:

o not being used by another node

o between 010-077 octal

gg oN [Jon | on
g I~ OFF OFF || OFF
A
SWITCH SETTING DIGIT SWITCH SETTING DIGIT
NO. 1 NO. 2 NO. 1 NO. 2 NO.3
OFF OFF 0 OFF OFF OFF 0
OFF ON 1 OFF OFF ON 1
ON OFF 2 OFF ON OFF 2
ON ON 3 OFF ON ON 3
ON OFF OFF 4
a. First Digit
ON OFF ON 5
ON ON OFF 6
ON ON ON 7
b. Second and Third Digits
12331
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For example, to set the address 037 octal, you set:
SW-2to 0
SW-3 to 3
SW-4 to 7

The Baud Rate Switch Assembly (SW-5)

The Baud Rate switch group is labeled SW-5 on the
circuit board. Set both of these switches ON to allow
the 1785-KA3 to communicate with other nodes on your
network at a rate of 57.6 kilobaud.

CAUTION: Be sure that both of these switches are on.
Setting these switches incorrectly may cause faulted
transmission on your Data Highway Plus network.

Inserting the Module
Into the I/O Chassis

Use the following procedure to insert your module into
a Bulletin 1771-I/O chassis.

1. Turn off the power to the chassis.

CAUTION: Always turn off the power to the chassis
before removing or inserting a module. If you
don’t, the module could be damaged.

2 Locate the two keying bands that were shipped with
the module. Position the upper keying band on the
backplane between 4 and 6 and the lower keying
band between 22 and 24, as shown:

1
4
(]
8
10
172
Keying u
Bands .
: 20
22
24
26
3
E
32
34
%»
12333
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3. Insert the module into the backplane by sliding it

along the plastic tracks on the top and bottom of
the slot.

CAUTION: Apply firm, even pressure to seat the
module in the slot. Do not force the module.

4. Snap the plastic chassis latch over the module to
firmly secure the module in the chassis.

Making Cable Connections
to the Module

Three 15-pin connectors on the front panel of the
1785-KA3 module are used to connect your module to:
o a Data Highway Plus network

o a 1770-T3, 1784-T50, or a 1784-T45 terminal

o a PLC-2 Family processor

K

woro
acea)

Connectors to:

Data Highway Plus

<«————— Industrial Terminal

PLC-2 Family Processor

AT
| = e

17109

The following sections show you how to connect a
1785-KA3 module.
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CAUTION: Before connecting or disconnecting any cables
to the 1785-KA3, be sure that power to the 1771-IO
chassis is off. Failure to do this may result in

excessive noise interference on your network or a
network fault.

Connecting the Module to Data Highway Plus
To connect a 1785-KA3 to your Data Highway Plus
network, you must construct a Data Highway Plus

dropline and connect it to the uppermost connector of
the interface, labeled DATA HIGHWAY PLUS.

Trunkline

1770-SC Station Connector

Dropline
(100 feet maximum)

(= e R W L

Communication Adapter
Module 1785-KA3 12334

For information on constructing a Data Highway Plus
dropline, refer to the Data Highway Cable Installation
Manual (publication 1770-6.2.1).

Connecting the Module to an Industrial Terminal

You connect a 1785-KA3 to an industrial terminal (cat
nos. 1770-T3) with an Interconnect Cable (cat. no.
1772-TC), from channel A of your terminal system to
the connector labeled PROGRAM INTERFACE.

Communication
Adapter Module
(cat. no. 1785-KA3)

Industrial Terminal
System (cat. no. 1770-T1, -T3)

Channel A

Program Pane! Interconnect
Cable (cat. no.. 1772-TC) 12335

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



Chapter 3 How to Install the 1785-KA3 3-7

You connect a KA3 to a 1784-T50 Industrial Terminal
with interconnect cable 1784-CP2. One end of the

cable is connected to the PROGRAM INTERFACE port on
the KA3 and the other is connected to the 64-pin
terminal on a 1784-KT interface module in the T50.

1785-KA3

Sideview 1784-T50
Industrial Terminal

T [e) o [e]

1784-KT
/

Ve

0
Cabl
- L@ D 1784-CP2

O Do-

o [e] [e]

L_{_W [ 2T B H S | '-'ﬂ st | ajt%

© 17110

Connect a 1785-KA3 to a 1784-T45 Portable Terminal

with a 1784-CP2 cable. Use the middle connector on

the KA3 labeled PROGRAM INTERFACE, and the 62-pin card
edge connector on the T45’s 1784-KL module.

1785-KA3 .
Communication | <=
Module =

1784-T45
Portable Terminal
/”//gl/llllllllll ~k

\ 1784-CP2

-

17210

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



3-8 Chapter 3 How to Install the 1785-KA3

Connecting the Module
to a PLC-2 Family Processor

To connect a 1785-KA3 to a PLC-2 Family processor,
connect the processor cable from the PLC-2 Family
processor to the bottom connector on the interface,
labeled PROCESSOR. See figures 3.1 and 3.2.

Figure 3.1
Connection to a PLC-2/20 or PLC-2/30

PLC-2/20
Processor Communication Adapter
__r N N Module (cat. no. 1785-KA3)
_i e o e I
J @ E 5"-2% : Connector a:\
4

Labeled E
v “Program

Al Panel” '@
i

N

:ﬂ Processor
j & Connector
e S L~
Data Highway Procesor Cable
(cat. no. 1771-CO, or -CN) 12336

Figure 3.2
Connection to a Mini-PLC-2, Mini-PLC-2/05, Mini-PLC-
2/15, Mini-PLC-2/16, Mini-PLC-2/17, Mini-PLC-2/02

Mini-PLC-2/15 Communication Adapter
Module (cat. no. 1785-KA3)

Module
- i %\
—e| Data Highway/
_=e!| Processor Cable
—=~_| (cat. no.
1771-CN, -CR)
Connector
Labeled ~->E ‘
“Interface” il
= Processor
'.” ®— Connector
L~

12336
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Chapter 4
PLC-2 Programming:
How to Program the Communication Zone

Chapter Objectives

This chapter tells you how to program the communication
zone of ladder logic programs running on a PLC-2 family
processor on a Data Highway Plus network.

Important: For a computer (and some PLCs) to accept
commands from a PLC-2, you must provide a file at that
node to simulate a PLC-2 data table. If you need to
transmit commands to another type of Allen-Bradley PLC,
refer to the programming manual for that PLC.

Understanding the Communication Zone

At the beginning of the ladder diagram program, you
enter a special set of rungs that dictate communication
adapter module activity. The 1785-KA3 scans this set
of rungs at power-up for operating information.

WARNING: Do not make on-line edits of the
communication zone. Since the module scans the
communication zone only when it powers up

or when the processor changes state (from program
to run), the changes will not affect module operation
until you cycle power to the 1785-KA3 module or
change the operating mode of the processor.
Attempting such edits may cause unexpected
communication on the Data Highway Plus.

Communication zone rungs use the standard controller
instruction set. However, the meaning of these
instructions and addresses differs significantly from
their meaning in standard ladder diagram programming.
For this reason, each programmed element in a
communication zone rung must be understood as it is
described in this chapter, not as it would normally be
understood in a ladder diagram logic context.

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



4-2 Chapter 4 prc2 Programming:
How to Program the Communication Zone

In several instances, the 3-digit or 5-digit number
entered above the communication zone rung element has
no relation to an actual data table address. This
chapter specifically identifies this type of number as
either a station number or code. Where one of these
designations is given, the actual data table bit or

word at that address is not affected by KA3 module
operation and many be used in the balance of the user
program.

For the purpose of this description, the reference
point is termed the local station. All other stations
are then considered remote stations. These rungs are
entered at the local station so that it can send
commands to, or receive commands from, a remote
station.

Obviously, this reference point is not fixed. Each
station, as it is being programmed, is considered the
local station at that time.

The Communication Zone

Before any communication can occur between a remote
node and your PLC-2 (through the 1785-KA3 module), you
must provide a communication zone in your PLC-2’s
ladder diagram program.

The communication zone defines:

o areas of PLC-2 data table memory that are
accessible by nodes on your network

o commands the PLC-2 sends out on the network and
the destination node of each command

Actual communication zone rungs for the PLC-2 vary

with each application. The length of this zone

depends on the number of remote nodes with which the
PLC-2 communicates and the number of types of commands
sent to these remote nodes.

You use, in the order below, four types of rungs in
the communication zone:

Header rung

Memory access rung(s, as needed)
Command rung(s, as needed)
Delimiter rung

© o0 0O0
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Figure 4.1 shows an example communication zone using
these rungs.

Figure 4.1
Header 1011 077 015 027 1
Rung +-[G]---[G]-==[G]-mmmmm e (L)y--+
! ' 07 !
! !
Memory 1020 070 076 017 022 022 027 !
Access +-[G]---[G]---[G]-+-[G]---[G]---[G] -+----mmmmm - ()--+
Rung ! ! ! 07 !
! ! ! !
1017 063 065! 010 060 062! !
+-[6]---[G]---[G]-+-[G]---[G]---[G]-+ !
1 !
! !
! !
! !
Command ! !
Rungs ! !
! !
Block 1032 020 016 022 024 027 !
Read/  +-] [---]1 [---[G]---[G]---[G]------mmmmmmmm oo ()--+
Write ! 10 00 07 !
! !
! ) !
Bit ' 032 017 120 120 120 120 027 !
Write  1-] [--=] [-+-] [---] [---] [---1/[-#--=cmmemm- ()--+
111 02! 00 01 02 03! 07 !
! ! ! !
! 1120 120 120 120! !
! +-] [-==1/[---] [---] [-+ !
! 104 05 06 07! !
! ! ! !
! 1120 120 135 126! !
! +=1/[---1 [---1/[---1 [-+ !
! 10 11 11 00 !
! 1
! 1
Delimiter ! 027 !
Rung e e L T T e (U)--+
! 07 !
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Header and Delimiter Rungs

You must use a header rung and a delimiter rung to
specify the beginning and end of the communication
zone. If you don’t program these two rungs, the PROG
indicator on the 1785-KA3 will light to signify a
problem with the program.

Figure 4.2 shows an example of a header rung and a
delimiter rung.

Figure 4.2
Header

PLC-2 address of timeout
node error word preset

address | /code

| | /

| l /
| 011 077 015 027 |
+-[G]--=[G]--=[G] === (L)--+
| 000 000 000 07 |
| |
Delimiter
I 027 |
e P P e P e Tt (U)--+
[ 07 |

The three GET instructions in the header rung specify
the following:

o the Data Highway Plus node address of the 1785-KA3

0 the address of the error word in PLC-2 data table
memory

0 timeout preset code
The node address (the first GET) must match the
3-digit number you selected with the address switches

on the 1785-KA3 interface (see chapter 3). This
address must be an octal number from 010 to 077.
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For the error word (the second GET), you can select
any available word in the data table. The 1785-KA3
module will write any error codes into the word you
select. For more information on the error word, refer
to chapter 5.

You set the timeout preset code (the third GET) to
provide a programmed timeout interval for the
completion of commands sent from this node. Timeout
preset monitoring is designed to signal any condition
where the interface has not completed its
communication with another node or detected some fault
condition within a preset time. For more information

on using the timeout preset, refer to chapter 5.

The header rung must consist of the three GET
instructions and a latch 02707 instruction.

The delimiter rung must be programmed exactly as
shown.

The latch and unlatch 02707 instructions in these
rungs are interpreted as special codes. Word 027 is
reserved for special functions such as this and cannot
be used for other data table use.

Memory Access Rungs
Memory access rungs define the data table words that
can be accessed by a remote node sending the following
commands:
o protected block write
o protected bit write

Without memory access rungs, a PLC-2 does not accept
protected commands from another node.

Important: You should use protected commands for most
write operations between PLCs. Protected commands
allow additional protection against writing to the

wrong area of memory. See figure 4.3.
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Figure 4.3
Example Memory Access Rung

Use Branch End
Instructions as
l needed
| 020 070 076 Y 017 022 022 /// 02707
Branch 1-16]---[G]---[G]-4-[G]---[G]---[G] - |S----=-==--mmmmm- ()---
Start _~|-000 000 000 | 000 000 000 [\ One Branch End
Instructions | 017 063 065 | 010 060 062 | Instruction Must

Begin ]-[G]---[G]---[G]-4-[G]---[G]---[G] | Precede Output
Each | 000 000 000 4 000 000 000 Instruction
Branch | 1

A memory access rung has one or more memory access
branches. A branch start precedes a group of three
GET instructions. The first is the node number of a
remote node. The next two GET addresses define the
area that can be accessed in the local PLC-2 data
table memory. The remote node you specify in the
first GET can use protected commands to control any
bit or word within the area specified in the second
and third GETs. One branch end instruction must
precede the output instruction. You must end each
memory access rung with an energize 02707 instruction.

Multiple memory access branches are listed in a single
memory access rung. Each group of three GET
instructions must be preceded by a branch start
instruction. (This is true in all cases, even where

only one memory access branch is defined.) Branch end
instructions must be used to fit the memory access
rung into the ladder diagram-display format.

In our example, the memory access rung allows the
following nodes to control the following data table
words using protected commands (all values in octal):

o Node 020 can control words 070-076

o Node 017 can control words 063-065 and word 022
o Node 010 can control words 060-062

One remote node may be identified in more than one
memory access rung branch.
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Command Rungs

Do not exceed the display area of the programming
terminal when entering these rungs. More than one
memory access rung can be programmed if needed.
However, should you require multiple memory access
rungs, you must enter them in succession in the
communication zone, immediately following the header
and before any command rungs.

The command rungs direct the 1785-KA3 module to send
command messages to a remote node. Each command rung
lists the type of command and the memory areas

affected. Once you have specified this information in

a command rung, initiate the command execution in the
user program by energizing the command rung’s start

bit.

The communication zone may have up to 255 rungs,
including the header and delimiter rungs. A unique
command rung is required for each command.

There are three command rung formats:

The block command format is for commands that transfer
one or more data table words between nodes. These are
unprotected block write, unprotected block read, and
protected block write commands.

The bit command format is for commands that control
one or more data table bits at another node. These
are unprotected bit write and protected bit write
commands.

Figure 4.4 shows the general format for these types of
command rungs.

Figure 4.4
Start Bit
Word memory area affected:
Address Command block or bit
command format

I | |
| xxx  DST D + 027 |
|
+-] [---] [-=mmmrm e | [-=---- ()--I
| bit code | | 07 |

| S + |
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The "OFF-LINK" command format is for sending commands
across a bridge, such as a 1785-KA, to another
network. The off-1ink commands can be either bit
commands or block commands.

Figure 4.5 shows the general format for off-link
commands.

Figure 4.5
Definition of Command Rungs

The following is a definition of the command rungs that are allowed in
the 1785-KA3 -- PLC-2.

SB DST ADD ADD ADD 027
ONLINK = -=| f===| [===[G)===[G)===[G)mmmmmmmmmmmmmem ()
CcC
SB DST NODE ADD ADD ADD 027
DHI-OFFLINK = —=| |===| |==={ |===[G]===[G]===[G]-mmmmmmmmm ()
17 cc
SB DST LINK NODE USER ADD ADD ADD
DHII-OFFLINK = —=| |-==| |===[=]-==| [-==[=}===(G)==-(G}---[G]---mmcummm
16 cc

SB = START BIT

CC = COMMAND CODE

DST = THE ONLINK STATION ADDRESS (85-KA IN DHI, OR 79-KP5 IN DHII)
ADD = PLC ADDRESS LOCATIONS

NODE = REMOTE DESTINATION STATION ADDRESS

LINK = REMOTE DESTINATION LINK ID (FOR DHII, DHI DEFAULTS TO 00 00)
USER = REMOTE DESTINATION USER NUMBER (FOR DHII, DHI DEFAULTS TO 00)

The LINK and USER fields are actually 010 octal less then the number
given in the [=]. this is to allow for the numbers between 0 and 7 octal.
EXAMPLE:
010
[=] IS ACTUALLY 0

011
[=] IS ACTUALLY 1

016
[=]

021
[=] IS ACTUALLY 11

IS ACTUALLY 6

You must end each command rung with an output energize
02707 instruction.

The following subsections describe each element of the
command rung.
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Examine Start Bit

The first element of a command rung is an examine on
instruction, addressing the start bit. Assign a

unique start bit to each command rung. The start bits
are examined by the 1785-KA3 module. When a start bit
is on, the module carries out the programmed command.

Control the start bit through your ladder diagram
program. Turn it on when you want to send the command
message to the remote node. Refer to chapter 5 for
guidelines on how to control the start bit from your

ladder diagram program.

Command Code
The second element in a command rung is the command
code. This element is an examine-on instruction. You
use the command code to identify:

o the type of command .

o the remote node address you are sending the
command to

Start remote node
Bit address (AAA)
I |
! oxxx AAA
U [ (SR | (RS
1 xx cC
! /\

/ \__ Command Type (CC):
00 = Protected Block Write

01 = Unprotected Block Read
02 = Protected Bit Write

03 = Unprotected Block Write
04 = Unprotected Bit Write

The command code uses an examine-on instruction, but
does not examine or control any bit in the data table
of the local node PLC.

Memory Areas Affected By Block Commands
When you enter a command code specifying a Protected

Block Write, Unprotected Block Read, or Unprotected
Block Write command, use the format shown.
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Starting
Remote Word in Start and end of
Start Node Remote Node Word Block in the
Bit Address Data Table Local PLC-2
l I I /
| | N /o
! 032 020 016 022 024 027 !
L0 [ G U e S £ RSN 1. R —— ()--+
t 10 00 07 !
! Command
Code

In the block write operation, the first GET in the
command rung specifies the first word in the remote
node’s data table where memory is to be written. The
second and third GET statements list the starting and
ending words of the data you are writing from the
local PLC-2 data table.

In the block read operation, the first GET element in
the command rung specifies the first word in the

remote node’s data table where memory is to be read.
The second and third GET statements list the starting
and ending words in local PLC-2 memory where you will
store the information.

In our example, the PLC-2 sends a protected block
write command, 00, to node 020 (octal). Starting at
word 016 (octal) of node 020, the PLC-2 writes words
022 to 024 (octal) from its own data table memory.

Only one set of GET instructions is allowed in a
single command rung.

Memory Areas Affected By Bit Commands
When you enter a command code specifying a protected

bit write or unprotected bit write command, use the
format shown in figure 4.6.
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Figure 4.6
Bit Write Command Format

Remote Area may contain any legal combination

Start Node of examine on/off instructions
Bit Address |
I S — \
032 017 120 120 120 120 027 !
] {===] [=#=] [===] [==-] [===]/[-#mmmmmmmammeee ()-—+
11 02! 00 01 02 03! 07 !
cc! ! !

1

1-

!

! !
! ''120 120 120 120! !
! #2] [eem]/[==] [omo] [+ !
! ' 04 05 06 07! !
! ! ! !
! 1120 120 135 126! !
! T 7 S G !
! 10 11 11 00 !

Each examine element in this rung addresses a bit in
the remote node. This format uses two types of
examine instructions:

o -] [- (examine on) -- instructs the remote node
to turn the addressed bit on.

o -1/[- (examine off) -- instructs the remote node
to turn the addressed bit off.

These elements are programmed immediately following
the command code.

Any combination of these elements may make up this
type of command rung. Where necessary, branch start
instructions and a branch end instruction may be used
to fit these elements into the display area of the
programming terminal. For practical reasons, do not
exceed this display area. Multiple rungs of this type
can be used as necessary.

In our example, the command rung turns on (1) bits 00,
01, 02, 04, 06, 07, and 11 of word 120, as well as bit
00 of word 126. The command rung turns off (0) bits
03, 05, and 10 of word 120, and bit 11 of word 135.

CAUTION: Do not use a bit write command to control:

o a remote output bit that is controlled by the
remote program

o any bit that is in the same byte as bits controlled
by a program

Such control could cause unexpected operation of
devices on your network.
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Delivery Order of Commands

Important: If any node on a Data Highway, Data Highway
Plus, or Data Highway II network initiates multiple
commands (for example, the initiating node sets

multiple bits at any one time), the order in which

those commands are executed at the remote node cannot
be guaranteed.

The initiating node, the network, and the receiving
node execute commands that are based on network
conditions, including but not limited to:

0o nodes buffering commands

0 re-tries due to noise on the network

If your application requires that commands be
delivered in a specific order, your logic must control
the initiation of one command at a time on the network
and verify delivery before initiating additional
commands. This verification is completed by:

o a done bit or an error bit in a PLC

o a reply message in a computer

A done bit or a successful reply should cause the next
command to be initiated. If an error bit or a reply

with non-zero status is returned, you must decide the
appropriate action based on your application.
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Chapter Objectives

This chapter tells you how to coordinate communication
zone programming (chapter 4) with your application
program.

Important: If you need to transmit commands to an
Allen-Bradley PLC other than a PLC-2, refer to the
user’s manual for that PLC to learn how to address its
data table. For a computer (and some PLCs) to accept
commands from a PLC-2, you must provide a file at that
remote node to simulate a PLC-2 Family data table.

How Your Program Controls Command Rungs

Here is a typical command rung from the communication
zone:

Start
Bit
I
I
' 032 010 012 050 057 027 !
2] [===] [mmmmmmmmeme e (6]---[6]---[G]------ ()--!
! 10 03 07 !
1

This command rung sends an Unprotected Block Write
command to node address 010, starting at word 012.
For more information on command rungs in the
communication zone, refer to chapter 4.

To send this command, an energize 032/10 command must
be given. The following rung illustration shows how

the start bit is energized from your application

program when an arbitrary condition is satisfied.
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command rung

condition start bit

O s \ |

1111 033 033 032 !
O (R /] GO /] R ()--!
11 12 02 10 !
1

!

When your program energizes the start bit for a
command rung, the command is sent. For more
information on how to use a start bit to control a
command rung, refer to the section entitled Using a
Start Bit to Control Command Execution, later in this
chapter.

Choosing a Start Bit for a Command Rung

When you select a start bit for a command rung in the
communication zone, you must choose a bit from the
upper 8 bits (bits 10-17) of a word. After you choose
a start bit, the module automatically reserves:

o the word the start bit is in
o the following word in the PLC-2 data table

These two words are known as status words. Each pair
of status words can store the start bits for up to
eight command rungs (bits 10-17 of the first word).

For example, if you use as your start bit for a
command rung, bit 10 in word 32 of PLC-2 memory, the
module uses words 32 and 33 as status words.

start bits

/ \

[ T T T e e L e e L it l

word 32 I N PO I
S S S S S S S S S S

bit 17 161514131211 10 7 6 5 4 3 2 1 0

[ SRR N N SR s T N ek L T A e

word 33 T I I L e e O B

T S S S e
bit 1716 151413121110 7 6 5 4 3 2 1 0
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When you are assigning start bits, follow these
guidelines:

0o Make sure the word that the start bit is in, and
the word that directly follows, are not being used
for another purpose.

o Do not use word 077 or the last data table word
for start bits. These words do not have a word in
memory that directly follows them.

o Use all eight start bits in one pair of status
words before using another pair of status words.

o Try to assign the start bits sequentially. That
is, the first command rung in the communication
zone uses the first start bit, the second command
rung uses the second bit, etc.

How the 1785-KA3 Selects the Other Status Bits

After you choose a start bit in your PLC-2 program,
the 1785-KA3 module assigns three additional bits in
the status words to help you monitor a command rung:

o adone bit
o a remote fault bit
o a local fault bit

The following illustration shows where the module
stores these bits in a pair of status words.

start bit | done bit
8 7 6 54 3 2 1187 6 5 43 21
|

L T S R T T i B i Rt

statusword 10 1 L L L L0 0110 b
[T SR N RN S SN DN R Y S SRS S S T e S

bit 17161514 13121110 7 6 5 4 3 2 1 0

remote fault bit | local fault bit
8 7 6 5 4 3 2 1187 6 5 43 21
I

R R S I S T R NN R R e e L PP S SR

statusword 2 | | L L L 0 b L0011 b b1
S N S SN Y NP S SR S JEE SR I R e P

bit 17 16 151413121110 7 6 5 4 3 2 1 0
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What is a Done Bit?

For example, if you choose bit 12 of word 32 as a
start bit for a command rung, the 1785-KA3 assigns the
other status bits as follows:

start bit | done bit
8 7 6 5 4 3 2 1187 6 5 43 21
|
L T S N S S JEEE M N SRR ST SR JNGNE S NGNS S N
word 32 N S Y N S DG N I Y N S N D O B B
L T R S S JUenr SRR SN JEES SIS S S SSPR NND NS JEpR SN S

bit 17 161514131211 10 7 6 5 4 3 2 1 0

remote fault bit | local fault bit
8 76 54 3 2 1187 65 43 21
|
L N SO SN SN SR T JUpEe IR JUSHEE VS SRR SO L JUGNC SR S S
word 33 N T Y G Y Y Y (Y O (R P A B
[ S S YR S SR TS JUp BENN SRR SEGE R SR SR T JEpNC S

bit 1716151413121110 7 6 5 4 3 2 1 O

The done bit signifies that a command rung has
successfully executed its command. The module sets
the done bit when it receives acknowledgement that its
command was executed successfully.

What are the Local and Remote Fault Bits?

A remote fault bit indicates that the remote module
received a message, but could not communicate with its
PLC to execute that command. A local fault bit
indicates that the local node has not received a
response from the remote node.
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REMOTE/LOCAL FAULT Bit Significance

Automatic timeout at
sending node

Node does not exist

F———— T T T T T T T T T T T T T 1
Processor :
fiﬁ Y i am— Y I [

el e 2 Pi—]%' | Local Fault

) @ ! % § : Possible Sources:

) — | e Disconnected Data Highway

- ! Plus cable
S = ' e Power off at receiving node
RS : ;ﬂ interface module
‘ l ] e Unused remote node
== J W ; no. address
Al [ . | — e Node interface module at
- | B 1 local or remote node has
BT S ==r—0 disconnected itself as
-/ . . . o

%@ R ol o J§ a result of link monitoring
Ls
%
i
]

X
= [’

r——————— T T T TTT T - - _E .... e e e . e o e
r

i Remote Fault }%] ) Pro\ce:ﬁor .

: Possible Sources: . o] e e | e _

| Remote node processor ¢ o - N

l in program load (or prog) £ 4 e

I mode L~ 4

I e Command not executed due e

| ’ to module switch setting FERS)

l at receiving node g

[ e Fault at remote node Bt}

! processor ==k

| o Power off at remote node . g & b m=

| processor 4 . P \

‘ e Di d Data Highway/ LL mee

1 Disconnected Data Highway ° SRR | o [

i processor cable = —

| e Error detected in communication Receiving (Remote)

l zone of program at remote node Node

) processor

How the Status Bits are Used for Communication

You must have the proper timing relationship of start
bit, done bit, and fault bits when you initiate and
terminate commands. The following sections describe
the relationship of these bits in both normal and
faulted operation.
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Timing of the Status Bits During Normal Operation

In a typical application, your PLC-2 program and the
1785-KA3 execute a command as follows:

1.

2.

6.

Your PLC-2 program turns a start bit on, normally
with a latch instruction.

The module detects that the start bit is on and
begins the operations necessary to format and
transmit a command message.

When the remote module receives the command
message, it acknowledges it. Then, while normal
operation continues, the remote module reacts to
the command and prepares a reply message.

When the remote module receives the DH+ token, it
transmits its reply message to the local node.

When the module receives the reply, it sets the
done bit on at the local PLC-2. Your PLC-2
program must examine the done bit and, when the
done bit or the fault bit is set, turn off the

start bit.

After the start bit has been turned off, the
module resets the done bit.

The following table summarizes the relationship
between the start bit, the done bit, and the command.

Start Bit: Done Bit: The Command is:

0 0 idle

1 0 initiated or in progress

1 1 complete (including reply or
error)

0 1 complete and acknowledged

complete by the PLC. The module
will reset the done bit on the
next scan.
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5-7

Timing of the Status Bits During Faulted Operation

Start
Bit

Remote or
Local Fault
Bit

Done
Bit

Artisan Technology Group - Quality Instrumentation ...

Off

On
Off

Off

®

In a typical application, your PLC-2 program and the
1785-KA3 handle faulted operation as follows:

1.

5.

Your PLC-2 program turns a start bit on, normally
with a latch instruction.

The module detects that the start bit is on and
begins the operations necessary to format and
transmit a command message.

The module detects a fault and sets the appropriate
fault bit.

The program must turn off the start bit when it
detects that the fault bit is on.

The module turns off the fault bit when it detects
that the start bit has been turned off.

The following illustration shows the timing of the
status bits during faulted operation.

© ©

///////////W7

< Py

l .
Command/ H ! Communication
Responce H ! Adapter Scan
Time ; i
1

vz V.

Legend:
@ Start bit turned on by the program

Remote fault or local fault bit set on
by the communication adapter module to
indicate that a fault condition has been

detecte

d.

@ Start bit turned off by program

@ Fault bit turned off by the communication
adapter module after it senses that start
bit has been turned off.

12352
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Once the fault bit is set, it remains on until your
program turns off the start bit. The module must
detect that the start bit has been turned off by the
program before it will turn off the fault bit. The
done bit is not set on if there is a fault condition.

If the start bit is turned off by the program before

the module sets a done or fault bit, the module
terminates the attempt to send the command. The local
fault bit is pulsed on for approximately 100ms in this
instance. This situation may occur, for example, if

you program an event to unlatch the start bit before
command completion.

Using a Start Bit to Control Command Execution

You control command rungs in your communication zone
by setting start bits:

0 on to initiate command execution

o  off after command completion or after a fault is
detected

To turn the start bit on, the program examines
application conditions such as input/output device
data, values, or other information from the controlled

process. For the most part, a program uses one of
these general types of application conditions:

o on or off status of a bit

o transition of a bit

o timed condition

The following subsections provide examples on how to
turn a start bit on using the three techniques listed
above.

To turn off the start bit, the program examines the
response from the 1785-KA3 module. This response may
be a:

o done bit

o remote fault bit

o local fault bit

When one of these bits are set on, your program should
automatically turn off the start bit. We will discuss

methods for monitoring the local and remote fault bits
later in this chapter.
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Important: In the examples that follow, start bits are
turned on with latch instructions and off with unlatch
instructions. This technique is used because it is

easy to explain, but is not necessarily the best
technique for your application.

We also assume that the program that you write
automatically re-tries transmission of a command in
the event of a fault. In this case, only a done bit
terminates an attempt to execute a command. Do not
confuse the retry you use in your program with the re-
try procedure of the module. The module automatically
attempts three re-tries of a message before it sets a
fault bit.

Using On/Off Input Status to Control the Start Bit
You can use the on or off status of an input device to

latch the start bit. Example rungs used in this type
of command initiation are shown below.

Remote Local

Input Fault Fault Done Start
Bit Bit Bit Bit Bit
| | | | |
1111 033 033 032 032 !
L B B B B (L)--!
ro11 12 02 02 12 !
1 !
1 1
1032 111 032 !
e I B (u)--!
! 02 11! 12 !
! ! !
1033 ! !
L ) (R— * !
! 12 ! !
! ! !
1033 ! !
T [ p— + !
T 02 !
!

!

In this example, the first rung is programmed to latch
the start bit when the input, bit 111/11, is on
(provided that both fault bits are off). The second
rung is programmed to unlatch the start bit if the
module sets either the done bit or one of the fault

bits to on.
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In normal operation, the start bit is latched by the
input 111/11. The fault bits initially are off. This
causes the module to format and send the command
message. Then, when the command is completed, the
module turns on the done bit. Input bit 111/11 must
also be off to unlatch the start bit in this example.
Input 111/11 must be turned off, then on again, to
execute this command a second time. In normal
operation, the start bit, after successful command
completion, remains on until input 111/11 goes off.
(Remember that the module holds the done bit on until
after the start bit is turned off.)

Should a fault prevent normal execution, these rungs
provide a programmed re-try of the command as long as
bit 111/11 is on. A remote or local fault bit resets

the start bit in the second rung. In the first rung,

the start bit is latched again after the module resets
the fault bit. (The module resets a fault bit only

after the start bit has been turned off.)

In some applications, it may be useful to send a
command continuously between nodes. With the example
above, you can accomplish this by eliminating the
examine off instruction for input 111/11 in the second
rung. This would cause the command to be sent
continuously as long as input 111/11 remains on.

Even though the fault bits are continually reset with
this method, their usefulness must not be overlooked.
The section entitled Monitoring Remote and Local Fault

Bits (later in this chapter) outlines a useful method
to monitor fault bits (including the control of an
output indicator based on fault bit status).

.Using Transition of a Device
to Control the Start Bit

You can use the transition of an input device (from on
to off and from off to on) to latch the start bit.

This allows you to send a command each time a
condition changes state. The following example rungs
show this type of command initiation.
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Rung 1

Input Compare Transition
111 011 020 !
L (L)--!
11 11 ! 00 !
! ! !
1111 011 ! !
#-1/1===1 [+ !
111 11 !
Rung 2

Input Compare
111 011 !
L ()--!
11 11 !
1 !
Rung 3

Transition Remote Local Start

Fault Fault Done

1 020 033 033 032 032 !
S ) R e (L)--1
I 00 12 02 02 12 1!
! !
Rung 4

Done Start
1032 032 !
Ho] [t e (u)--!
't 02 ! 12 !
! ! !
Remote Fault

1033 ! !
-] [+ !
12 ! !

!

1 1
Local Fault

1033 ! !
#-] [---t !
' 02 1
1 1
Rung 5

Done Transition
! 032 020 !
B (U)--!
' 02 00 !
! 1

In this example, a storage bit, called the transition
bit, is manipulated to control the sending of the
command. This bit is latched whenever a transition of
input 111/11 is detected, and unlatched only when the
done bit is set on. A compare bit, 011/11 in this
example, is used to manipulate the transition bit.
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In rung 2, the compare bit is controlled to match the
on/off status of the input. Because the input and the
compare bit are programmed to have matching states
(both on or both off), the conditions of rung 1 can be
true only when the input has just changed from on to
off or from off to on. Thus, rung 1 conditions are
sent only once, and are true only long enough to latch
the transition bit. These rung conditions are false

as soon as the PLC scans rung 2.

When the transition bit is latched, the start bit is
latched in rung 3. This initiates the command. In
normal operation, the done bit unlatches the

transition bit in rung 4. In faulted operation,

however, rung 3 repeatedly retries the command in much
the same manner as in the previous example.

Using a Timed Bit

to Control the Start Bit
You can use a timed bit to latch the start bit
periodically, sending a command at a user-determined
interval. The following illustration shows example
rungs for this type of command initiation.

Rung 1
Done
! 032 046 !
T B TR (TON)--1
! 02 1.0 !
! PR 010 !
! AC 000 !
Rung 2
Timed Bit Start
! 046 032 !
B B e (L)--!
' 15 12 !
! 1
Rung 3
Done Start
! 032 032 !
2 T S (u)--1!
02 ! 12 !
1

! !
Remote Fault

1033 !

+-] [---+

1122 !

! !
Local Fault

1033 !

+-] [---+

! 02

!

G-t tm sm

Y i e ]
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In this example, timed bit 046/15 initiates the
command at preset intervals (10 seconds). This bit is
examined to latch the start bit. The start bit is
unlatched when. either the done bit, local fault bit,

or remote fault bit is set on.

In normal operation, after the command is executed,

the done bit is set on by the module. This causes the
program to reset the timer and turn off the start bit.
The timer then begins timing again once the done bit
is off. (The module resets the done bit only after

the start bit is turned off.)

This programming causes continuous retry of a command
in the event of faulted operation.

Adding a Re-try Delay

When you use an automatic re-try (as we did in the
previous examples) you can sometimes load the network
unnecessarily. Message transfer attempts that result
in local faults may take much more time than the
normal message transfer time.

You can reduce the impact of automatic re-tries by
providing a time delay before each re-try. The
following illustration shows a transition-initiated
command with a five-second time delay added.
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Rung 1

Input Compare Transition
1111 011 020 !
L B B (L)--!
11 11 ! 00 !
! ! !
111 011 ! !
+=1/1-=-1 [--+ !
'11 11 !
Rung 2

Input Compare
! 111 011 !
O ()--!
t11 11 !
! 1
Rung 3

Transition Timeout Done Start

! 020 035 032 032 !
B J p— ) [ESEESEEEE————————. ()--!
t 00 15 02 12 !
1 !
Rung 4

Local Fault

! 033 035 !
R I e e (TOF)--!
1 02 ! 0.1 !
! ! PR 050 !
Remote Fault AC 000 !
1033 ! !
+-1/[---+ v
112 !
Rung 5

Done Transition
! 032 020 !
e I (u)--!
t 02 00 !
! 1

In this example, when the local or remote fault bit
goes on, the timer starts. After the five second time
delay, the start bit is turned on again to initiate an
automatic retry of the command.
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Monitoring Remote and Local Fault Bits

The user program must monitor the remote and local
fault bits for each command. This section describes
various methods you can use to monitor fault bits.

Using Diagnostic Fault Rungs
to Control a Fault Indicator Device

You monitor fault bits so that you can use output
indicators to signal a fault condition. For example,
if a fault bit is set, you can indicate that a fault
has occurred with a device as simple as an A-B pilot
light or as complex as a Dataliner message display.

By controlling the fault indicator device, the user
program can alert personnel to the nature and location
of a fault condition.

Because the fault bit can be constantly changing state
at a rapid rate, the program must use some method of
detecting this transient state of any fault bit and
controlling the output device based on this state.

The following illustration shows a simple method you
can use to control a fault indicator using your fault
bits.

Figure 5.10
Fauft Bit Diagnostic Rungs (Single Command)

Local Fault Output Indicator
! 033 010 !
e B B e (L)--!
' 00 ! 00 !
! ! !
Remote Fault !
1033 ! 1
O [ p— !
! 10 1
Done Qutput Indicator
! 032 010 !
#2] [mmmmmm e (U)--!
! 00 go !

1

!

In the example, either the remote or local fault bit
can turn on the output indicator. The indicator
remains on until the done bit is energized. The done
bit unlatches the output indicator in the second rung.
This example allows for the transience of the fault
bits, since the first rung need only be true once for
the output indicator to be latched.
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You can use the method in this example to monitor
multiple commands from a node and control multiple
output indicators as necessary. However, if more than
one command is sent from a node, the use of multiple
output indicators may not be practical. In this
instance, a single output indicator can be used to
signal all remote or local fault conditions for
commands from that node.

The following example shows a method for controlling a
single fault indicator for multiple commands.

Rung 1
1033 033 033 033 033 033 033 033 055 !
LIRS /] S, /] QU ] R G B B ()-+
07 06 05 04 03 02 01 00 00 !
Rung 2
1033 033 033 033 033 033 033 033 055 !
-1/ lmm=1/ L= 1/ (== 1/ (=== 1/ 121/ (=== 1/ [ === 1/ [ mm e ()-+
17 16 15 14 13 12 11 10 01!
Rung 3
Local Fault Qutput Indicator
Indicator
! 055 030 !
1 T (TOF)---!
' 00 ! 0.1 !
! ! PR 020 !
Remote Fault Indicator AC 000 !
1055 ! !
U ] B !
01l !
Rung 4
Timed Bit OQutput Indicator
! 030 010 !
#o] [mmmm e ()--!
' 15 00 !
1

The preceding example shows the fault bit monitoring
for eight commands. The eight local fault bits are
monitored in rung 1. As long as all eight bits are

off, status bit 055/00 remains on. However, should
any local fault bit be on, status bit 055/00 is de-
energized. In rung 2, the eight remote fault bits are
monitored in the same manner to control status bit
055/01.
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Synchronizing Bits

The status bits controlled by rungs 1 and 2 are used
to control an off-delay timer in rung 3. The off-
delay timer begins to time when either of the status
bits goes from off to on (when rung conditions go from
true to false). Bit 030/15, the timed bit of the
timer, controls the output indicator. As soon as the
conditions of the indicator in rung 3 are true, this
bit is set on, causing the indicator to be energized.
Once on, this bit remains on as long as the timer is
timing, that is, for at least as long as the preset
interval. In the example, this preset is two seconds.
It is recommended that this value is set at no less
than 0.5 seconds.

The off-delay timer is useful in this application
because it is continually reset when its rung
conditions go true. This means that the timed bit,

bit 030/15, remains on for as long as any fault bit is
changing state during programmed retries. This keeps
the output indicator on until after the done bit
indicates command completion.

Important: Using the rungs of the previous example,
the indicator goes on automatically at power-up, or
whenever the mode select switch on the processor is
changed from PROGRAM LOAD to any other position.
However, the indicator only remains on initially for
the preset interval. After this time, the indicator

is valid for fault conditions.

Of course, other methods can be used to monitor remote

and local fault bits. Such factors as availability of
output terminals, memory space, and type of
application dictate the specifics of fault bit
monitoring and program response.

The use of fault bits in start-up and troubleshooting
procedures is described in chapter 6.

to Monitor Fault Bits
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The 1785-KA3 module’s scan and its control of the
fault and done bits is asynchronous to the PLC-2’s
scan and its control of the start bits.

In the examples discussed so far, as in most
applications, this lack of synchronization does not
present any problems. However, you may want to use
the PLC program to count the number of times a fault
bit turns on or to store the error code each time a
fault bit turns on. Because of the asynchronous
relationship, you may not be able to do these types of
functions accurately by examining fault bits directly.
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Instead of examining the fault bits directly, use a
GET/PUT rung at the beginning of the program to copy
the fault word into another word. You can then
examine the corresponding bits of the other word any
time during the program scan to determine the status
of the fault bits as copied at the beginning of the
program scan. Even though the 1785-KA3 module may
change the state of fault bits in the middle of a
program scan, the status of the bits in the copy word
will not change until the start of the next scan.

Using a Timeout for Replies to Commands

When you use a 1785-KA3, you can use two types of
timers to help monitor the replies from remote nodes:

o the 1785-KA3 preset timer set in the header rung
of your communication zone

0 a timer that you program in your PLC-2 program

The following sections describe these two types of
timers.

The 1785-KA3 Timeout Preset

The 1785-KA3 module provides an automatic timer for
monitoring command completion. This feature enables
the module to monitor command execution time without
using timer (TON) instructions in the user program.

If you set the start bit for a command rung and do not
receive a reply (either a done or fault bit) within

the preset time limit, the 1785-KA3 will automatically
return a local error to your program.

You program the value of the preset timer by inserting
a preset timer code in the header rung of the
communication zone. The following example shows the
header rung in the communication zone.
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local address of timeout
node error word preset

number | /code

I ! /

| | /
! 011 077 015 027 !
+-[G]---[G]-==[G]~=mmmmmm e (L)--+
! 000 X37 000 07 !

! I !
|

code 37 is entered

if a timeout occurs

You obtain the timeout preset code by:

0 determining the number of seconds you want the
time delay (in decimal, must be above 1 second)

0o converting this number to octal
o adding 10 (octal)

For example, if you wanted a 9 second time delay, you
would convert 9 to an octal number and add 10 octal:

9 decimal = 11 octal
11 octal + 10 octal = 21 octal

The following table lists the 3-digit codes for
intervals from 2 to 10 seconds. The tolerance of this
timer is plus 0 and minus 1 second.

Timeout Code:
(seconds):

012
013
014
015
016
017
020
021
0 022

= OO NGO~ WN
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From the time the start bit is set on, the 1785-KA3
module must set either a done bit or a remote or local
fault bit within the timeout preset interval. Should
the module detect no done or fault bit response within
the preset interval, a fault is assumed. As a

response to this type of timeout situation, the module
turns on the local fault bit and enters the value 37

in the lower byte of the error word defined by the
header rung. The error word is discussed later in

this chapter. For more information on the header rung
and the communication zone, refer to chapter 4.

Because this timer is intended as a backup for some
local fault type of situation, its preset value is not
critical. In the examples of this publication, a
nominal value of 5 seconds, (coded 015) is programmed
as the timeout preset value. This value is

appropriate for most small systems or when initially
starting-up a system with only a few nodes. This
value may need to be increased for larger systems.

System factors that may cause you to increase this
timeout preset include:

0 an increase in the number of nodes on the network
0 noisy links
o modems with long turnaround times

The appropriate timeout is dependent on these system
factors. If you consistently receive error 37

(timeout fault), increase the timeout preset interval
until the number of occurrences of error 37 is
significantly reduced.

User-Programmed Timeout (Optional)

The automatic timeout of the module is a backup
function. The automatic monitoring routine checks
module interaction with other nodes, but does not

check module communication with its own PLC. For a
backup check on module/PLC communication, you might
use an optional programmed on-delay timer instruction
(TON).

The module relies on sending a local fault bit to the
PLC after it reaches the preset timeout. However, in
the event of faulted module/processor communication or
faulted module operation, a response bit might not be
set. Instead, the start bit would remain on in this
instance until the fault situation was corrected.

You can use several programming methods to detect this
condition. The simplest of these methods uses an on-
delay timer. The following example shows typical

rungs that you can program for this purpose.
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Start Done
! 032 032 060
Vo] (=] ]t - (TON)---!
112 1 02! 0.1 !
! ! ! PR 020 !
Remote Fault AC 000
! 1 032! !
! +-1/[-+ !
! 112! !
! ! ! !
Local Fault
! 1032 ! !
! +-1/[-+ !
! 02 !
! !
Timed Bit Output Indicator
! 060 010 !
#2] [rmmm e ()--!
' 15 02 !
1

In the first rung of this figure, timer 060 times the
interval between the setting of the start bit for a
command and the done, local fault, or remote fault
response of the module. If no response is received
within the preset interval of this timer (10 second
in our example), a fault may be indicated and bit
060/15 set on.

The second rung examines this bit to turn on an
annunciator. Depending on the individual application,
you could also use this bit to enable or disable

various parts of the program.

The preset value of this programmed TON instruction is
not critical. For this type of backup monitoring, the
programmed preset must exceed the preset timeout
interval (entered as a code in the header rung).

This user-programmed timeout is useful as a backup to
the other monitoring functions of the 1785-KA3 module.
Remote and local fault bits at other nodes indicate

the same types of faults that can be detected using a
user-programmed timeout. A programmed timeout would
not be necessary for each command from a node.

Instead, you can monitor a single command at each node
in this manner. For this type of monitoring, select a
command that is sent regularly.
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There may be other instances where program monitoring
of commands is useful. In some cases, you might
program a timeout to monitor the execution time of
critical commands. An application may require that a
critical message be sent within a certain limited

amount of time. You can program a TON instruction for
this purpose. In this example, however, its preset
interval will generally be shorter than the interval
entered as the timeout preset for the module.

Using the PLC-2 Error Word

When the 1785-KA3 cannot carry out a command due to a
programming error or a discrepancy in data, it writes

an error code to the lower byte of the PLC-2 error

word.

You select the address of this error word in the

header rung of the communication zone (see Chapter 4).
This word stores the most recent error code written by
the module.

We can group PLC-2 errors into five classes:

Error Error Description:
Numbers:  Type:

1-29 Syntax errors in programming communication
errors zone rungs. The module checks for

these errors when you power it up and
when you turn the processor mode
select switch from PROGRAM to RUN. If
it detects a syntax error, the module
turns on its PROG Indicator and shuts
down. The module cannot detect errors
in the header rung of the
communication zone. If the header
rung is incorrect, the module assumes
that no communication zone exists.

30-36 Message errors that the module detects when it
Formatting attempts to format a command message
errors but before it actually tries to

transmit the message. For some of
these errors, the module turns on its
PROG indicator and shuts down.

37, Reply errors that the local module detects

50-59 errors in reply messages it receives from
other stations. These include the
timeout error (number 37), which
occurs when the local station receives
no reply message at all for one of its
command messages.
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5-23

Error Error Description:

Numbers:  Type:

80-89 Remote errors that a remote station might
errors report in its reply to a command

message from the local station. The
local station module copies this code
into the error code storage word at
the local PLC-2. The local module
also sets a remote fault bit in the
local PLC-2’s memory.

90-99 Local errors that the local station module
errors detects as it tries to transmit a
command message. When one of these
errors occurs, the module sets a local
fault bit in PLC memory.

A code value of zero indicates a successful
transmission. For a list of PLC-2 error codes and
their meanings, refer to Appendix B.

The upper byte (first two digits) of the PLC-2 error
word has one of two uses, depending on the error code:

o for errors 01 to 29 -- it represents the rung
number where the error occurred within the
communication zone of the program. The first rung
in the communication zone is rung 00, and
subsequent rungs are numbered sequentially.

o for errors 30 to 99 -- it represents a count of
the different errors reported by the module. This
counter is incremented each time a subsequent
€rror occurs.
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The header rung of your communication zone displays
the lower three digits of the error word (the two-
digit error and the lower counter digit). You may
wish to externally display the 2-digit error code on a
seven-segment LED display (controlled by output
modules). This external display, mounted at your
operator’s station, may make it easier to spot an
error.

Important: Error codes 8A and 8B are not displayed
correctly on some seven-segment displays.

The following illustration shows the structure of the

error word.
2-Digit Value:
Reference Number Error Codes 00-99
(for codes 01-26) in BCD Format
Counter (for codes 30-99) (Refer to Table 6-A)
A | A
rd Y N\

17 16 15 14 13 12 11 10107 06 05 04 03 02 01 00

|

|
\ — —/\ /\ /
0-9 0-

©
?
[(e]
P
©

12350
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Chapter 6
1785-KA3 Troubleshooting Tools

Chapter Objectives

In this chapter, we provide information on using:
o LED indicators on the front of the 1785-KA3

o the 1785-KA3 diagnostic status bytes and a list of
the status information

o the 1785-KA3 diagnostic counters and a list of the
counters

Using the LED Indicators

Figure 6.1 shows the LED indicators on the front panel
of the 1785-KA3 module. These indicators can help you
in diagnosing problems with the module’s installation
and operation.

Figure 6.1
The LED Indicators

CoOMM
| ADAPTER

ZWTEe -
BROVG -

Transmitting
Receiving
Message Ready
Program Status

Processor Link
Status
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The 1785-KA3 has 6 indicators on its front panel that
provide you with the following diagnostic information:

This Lights When:
Indicator:
XMTG the module has the token and is transmitting a command

or reply message on the network

RCVG the module is receiving a command or reply message from
another node on the network

RDY the module has a message in its transmit buffer and is
waiting to acquire the token so it can transmit the
message

PROG the 1785-KA3 is checking the communication zone rungs

(chapter 4) for errors. If the module finds an error,

the indicator remains on and communication to Data
Highway Plus is disabled. When this occurs, check the
error word (chapter 5) to see if it contains an error
code.

The 1785-KA3 checks the communication rungs:
O on power up

o when the PLC-2 is switched from PROG mode to TEST or
RUN mode

o after a privileged write command is executed

o when the cable is reconnected between the module and
the PLC-2

If the PROG light does not light at these times, the
node address in the header rung may not match the node
address set on the module.

PROC A communication problem exists between the module and
the PLC-2, such as:

o the cable between the module and PLC-2 is
disconnected

o the PLC-2’s power is OFF

there is a fault in PLC-2 operation

o the processor link communication rate is incorrectly
set on the module

o

If both the PROG and PROC indicators are on at the same
time, change the mode on the PLC-2 to PROG and then
back to RUN to reset the module.
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6-3

If the 1785-KA3 is on Data Highway Plus and the RCVG
LED remains lit and the XMIT LED appears to flicker,
the module is passing the token or sending messages.

Figure 6.2 shows how the indicators react under

specific situations.

Figure 6.2

Examples of How the Indicators React

Ready to Station Address

Transmitting a Receiving a Send is 377
Message Message Message (Illegal)
cComM coMM cCOoMM
Transmittng ADAPTER ADAPTER aparTen | _On
Receivin -0 |xwra Oft
9 \-ncv: " [Reva L On  [neva acva —

Ready | nOY noY |-On  {moy — Off
Program Status ———— P8 fan3] o] noc — Both

Processor Link Status

;3 -

™ Flashing

Alternately

coun
ADAPTER
XMTG
RCVG RCVQ
ROY On LE On
e ™ (momentary) |race (comtinous)
Communication Program Processor
Zone of Faultin Communication
Program Communication Fault
Being Checked Zone
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1785-KA3 Diagnostic Status Bytes

Diagnostic status bytes contain information about the
module and Data Highway Plus.

To read the status bytes, you send a Diagnostic Status
command from a computer on your Data Highway Plus
network. For information on how to read diagnostic
status bytes, refer to the Data Highway/Data Highway
Plus Protocol and Command Set Reference Manual
(publication 1770-6.5.16).

Diagnostic status bytes can be read from an
intelligent device (computer) connected to your
network. The following table contains a list of the
1785-KA3’s diagnostic status bytes:

Byte: Bit: Meaning:

1 Operating status of PLC-2
0-2 Program load mode

= Test mode

Run mode

(not used)

Remote program load
Remote test

= Remote Run

DG HhWN-=2O
1}

w
o
I

= Normal communication
1 = No communication with PLC-2

4 0= Nom"ual
1 = Download mode

5 0 = Normal
1 = Format error in communication zone

of PLC-2 program

6-7 Always zero

2 Type of interface module and processor:

03
47

= 1785-KA3

= PLC-2 processor

PLC-2/20 (LP1) processor

Mini-PLC-2 processor

PLC-2/20 (LP2) processor

PLC-2/15 processor

PLC-2/30 processor

The next byte is an expansion of the
processor field

MmN GwN =
I

Expansion of Byte 2, Bits 4-7

2 all 1D = PLC-2/02 processor
1E = PLC-2/05 processor
1F = PLC-2/16 processor

20 = PLC-2/17 processor
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Byte Bit Meaning:
34 all Octal address of the start of PLC
program.
56 all 0 = not used
7-8 all Starting byte address of diagnostic
counters and timers.
9 Series and revision level of interface
module.
0-4 0 = Revision A
1 = Revision B, etc.
57 0 = Series A
1 = Series B, etc.
10 Settings of the option switches on the
node interface module.
0-1 0 = Undefined
1 = Undefined
2 = Undefined
3 = 57,600 bits per second baud rate for
Data Highway Plus
2 0 = PLC-2 processor
1 = All other PLC-2-Family processors
3 0 = Protected commands disabled
1 = Protected commands enabled
4 0 = Unprotected commands disabled
1 = Unprotected commands enabled
5 Not used
6 0 = Physical writes disabled
1 = Physical writes enabled
7 0 = Transmission unprotected command
disabled
1 = Transmission unprotected commands
enabled
Terminal Information
11 0 0 = disconnected
1 = Local connected
1 0 = Remote terminal not editing
1 = Remote terminal editing
2 0 = Local terminal not editing
1 = Local terminal editing
37 Not used

(continued)
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6-6 Chapter 6 1785-KA3 Troubleshooting Tools

12 0-2 = Number of I/O racks being used by
the PLC-2 processor

No bits being forced on or off

At least one bit of IO being forced
on or off

4-7 Not used

3 0
1

non

1785-KA3 Diagnostic Counters
The following sections tell you:
o what a diagnostic counter is

o how to read diagnostic counters
o what 1785-KA3 diagnostic counters contain

A Diagnostic Counter
A diagnostic counter records an event for debugging
the module and for longer term reliability analysis.

The diagnostic counters occupy a block of the module’s
internal scratch RAM. Most are single byte counters
that reset to zero when they overflow. The module has
counters that provide a useful tool for diagnosing
problems.

How to Read Diagnostic Counters
To read diagnostic counters, you must issue a
Diagnostic Read command. This command can only be
sent from a device:

o connected to the network through an interface
module asynchronous port

o that can format the diagnostic commands

Therefore, a PLC user program is unable to initiate a
Diagnostic Read command.

Important: The location of the diagnostic counters in
a module varies:

o from module to module

0o between revision levels of the same type module
You must first request the location of these counters
by transmitting a Diagnostic Status command to the
module. Based on the address returned, you can use
the number of the counters which follow as an offset
to calculate:

o the location of a particular counter

o how many counter values you want returned
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You can then use this information to format a
Diagnostic Read command. The reply from the
Diagnostic Read command contains the data stored in
the counters.

For more information on the Diagnostic Status and
Diagnostic Read commands, refer to the Data
Highway/Data Highway Plus Protocol and Command Set
Reference Manual (publication 1770-6.5.16).

1785-KA3 Data Highway Diagnostic Counters

The following table contains a list of 1785-KA3 Data
Highway diagnostic counter bytes and what they contain
(all two byte counters are read low byte first).

Counter
Byte:

Counts the Number
of Times:

0

received ACK with bad CRC

timeout expired with no ACK received

transmit retries exhausted

NAK/illegal protocol operation received

NAK/bad LSAP received

NAK/no memory received

received ACK/NAK too short

received ACK/NAK too long

something other than an ACK/NAK received

duplicate token found

10

duplicate node found

11

token pass timeout

12

token pass retries exhausted

13

claim token sequence entered

14

token claimed

15

bad CRC in received frame

16

NAK sent -- illegal protocol operation
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Counter Counts the Number

Byte: of Times:
17 NAK sent -- bad LSAP
18 NAK sent -- no memory
19 received frame too short
20 received frame too long
21 received a retransmission of a frame
22 received frame aborted (line noise)

23,24 message successfully sent (low byte first)

25,26 message successfully received (low byte first)

27,28 command successfully sent (low byte first)

29,30 reply successfully received (low byte first)

31,32 command successfully received (low byte first)

33,34 reply successfully sent (low byte first)

35 reply could not be sent (low byte first)

36 number of active nodes

37 breaks sent to the IT

38 PLC-2 resyc’s

39 number of T3 errors to go before force table cleared
(max = 5)

40 number of edit connections requested

41 number of edit connections granted

42 number of edit connections timed out
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Appendix A
Spec?t?cations

Module Location:
o Any I/O module slot of a 1771 IO chassis except
furthest left

Backplane Power Supply Requirement:
o +5VDCatl.2A

Keying (Top Connector):
o Between 4-6
o Between 22-24

Compatible PLC-2 Family Processors:

o PLC-2 1771-LR

o  Mini-PLC-2 1772-LN1,-LN2,-LN3
o Mini-PLC-2/02 1772-LZ,-LZP

o  Mini-PLC-2/05 1772-LS,-LSP

o PLC-2/15 1772-LV

o PLC-2/16 1772-LX,-LXP

o PLC-2/17 1772-LW,-LWP

o PLC-2/20 1772-LP2

o PLC-2/30 1772-LP3

ENVIRONMENTAL CONDITIONS
Ambient Temperature Rating:
o Operational: 0o to 600C (320 to 1400F)
o Storage: -400 to 850C (-400 to 1850F)

Relative Humidity Rating:
0 5% to 95% (without condensation)
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Appendix B

PLC-2 Error Codes

This appendix lists the error codes that the 1785-KA3
may send to the error word in the PLC-2 ladder diagram
program. For more information on the error word,

refer to chapter 5.

Low Local Remote Meaning of Code:
Byte: Fauit: Fauit:
(hex)

00 No error.

02 Processor fault.

03 module ran out of internal memory space. This
error can occur if the communication zone is too
large. Try using fewer communication zone
rungs.

04 First GET instruction incorrectly entered in
memory access rung.

05 Invalid node number used in 2 memory access
rung.

06 Second GET instruction incorrectly entered in
memory access rung.

07 Third GET instruction incorrectly entered in
memory access rung.

08 Starting address for memory access boundary
(second GET) is greater than ending address
(third GET).

09 Branch-end missing in memory access rung.

10 Output instruction missing at end of memory
access rung.

11 Invalid first element in a communication zone
rung.

12 Invalid address for start bit. Start bits must

be in the upper byte (bits 10-17) of a word.
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Low Local Remote Meaning of Code:
Byte: Fault: Fault:

(hex)

13 Invalid second element in @ command rung.

14 Invalid command code.

15 Invalid node number in command rung.

16 Invalid element in bit write command rung.

17 First GET instruction incorrectly entered in
word read or write command rung.

18 Second GET instruction incorrectly entered in
word read or write command rung.

19 Third GET instruction incorrectly entered in
word read or write command rung.

20 Output instruction missing at end of word read
or write command rung.

21 Invalid beginning of command rung, or memory
access rung follows command rung.

22 Local/remote fault word is outside the data
table (start/done word incorrectly chosen).

23 Transmission of unprotected commands is disabled
by switch settings.

26 Too many command rungs (255 is maximum).

27 Timeout setting too large. Valid timeout
settings are 011 to 407. A setting of 010
disables the timeout.

28 Bad address in command rung.

29 Bad size in read/write command.

30 Processor memory discrepancy.

31 Communication problem on link between 1785-KA3
module and processor. May be processor fault.

32 Improper command message size.

33 Invalid command code.

34 Invalid node number.

35 Attempt to send unprotected command invalid.
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Low Local Remote Meaning of Code:
Byte: Fault: Fault:
(hex)

36 Local processor turned off the start bit before
the module set the done bit.

37 Transmission timed out because the local node
did not receive a valid reply to its command.
Frequent occurrence of this error might indicate
that the timeout period is too short. A minimum
timeout of 2 seconds is recommended.

38 Local processor entered the program mode.

50 Processor fault occurred at local node while
module was processing a reply message.

51 Reply message contains invalid value in low byte
of TNS field.

52 No communication zone in PLC program.

53 Module received a reply message for which the
start bit is OFF. This error occurs if the
processor turns OFF the start bit or if the
timeout period is too short. This error often
occurs after error 35 or 37.

55 Reply message received when module PROG
indicator was ON or when processor was in
program mode.

56 Reply message contains an invalid value in the
high byte of the TNS field. This error occurs
if the start bit is turned OFF and back ON
before the done bit is turned ON.

57 Reply message is of incorrect size.

81 on Invalid command due to error in CMD byte, FNC
byte, size byte, or overall size of command
message.

83 on Processor fault or disconnection at remote node.

84 on Remote node module could not communicate with

its associated processor.
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Appendix B pLC-2 Error Codes

Low

Byte:

Local Remote Meaning of Code:
Faulit: Fault:

(hex)

87

88

89

8B

92

on Access denied at remote node. This error occurs
if the local node tries to access a word outside
the remote node’s data table, or if the local
node sends a protected command bit for which the
remote node’s memory access rungs do not give
the local node any access.

on Execution of the command message is disabled by
switch settings at the remote node.

on The remote node processor is in program mode or
is in the process of being downloaded from
another node.

on Remote node is in error shutdown mode. This
error can occur if the remote module’s PROG
indicator is on.

on Remote node interface module is out of buffer
space and cannot store the received command
message.

on Remote node is in download mode, or error in
download command, or operation not allowed in
upload or download mode, or operation not
allowed when not in download mode.

on Remote node fails to respond. This error occurs
when the module has exceeded its maximum number
of times to retry transmitting a command
message. This error does not necessarily mean
that the remote node did not receive the command
message. If the remote node did receive the
command, the local module may still set a done
bit when it receives the proper reply.
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Appendix C
Switch Setting and Command Listing Record Forms

This appendix contains forms that you can use to keep
track of:

o your 1785-KA3 switch settings
o commands sent to the 1785-KA3

o commands sent from the 1785-KA3
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Appendix C Switch Setting and
Command Listing Record Forms

Node No.

Allen-Bradley Data Highway
SWITCH SETTINGS
COMMUNICATION ADAPTER MODULE
CAT. NO. 1785-KA3

PROPOSED LAYOUT FOR 1785-KA3
REAR PANEL SILKSCREEN (5-22-89)

MmMWMOo ZO

EXECUTE PROTECTED CMDS (ON)

EXECUTE UNPROTECTED WRITE CMDS (ON)
EXECUTE DOWNLOAD IN RUN PROGRAM (ON)
EXECUTE RECEIVED PRIVELEGED WRITES(ON)

SEND UNPROTECTED COMMANDS (ON)
FIRST (ON)SECOND (OFF) MODULE

HOLIMS

‘ASSY
NOWdO 3LHM

TIMS8
R4d0

=SS
=)=

BOTH SWITCHES MUST BE ON FOR
§7.6 KBAUD. OTHER SETTINGS ARE
RESERVED.

FIRST
OCTAL
DIGIT

EMES CTAS

HIENNN NOILYLS

anve *Ha ——

SECOND
OCTAL
DIGIT

[ N330 [ N340 | [ Rad0 |

>

SAS
aivy

w ) (00000188 {00000

NJddO

430
NO

N3do
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Appendix C  Switch Setting and c-3
Command Listing Record Forms

DATE:

ALLEN-BRADLEY

AROCKWELL INTERNATIONAL COMPANY BY:

Alien-Bradley Data Highway
COMMAND LISTING — TO NODE

Node No:

DIRECTIONS: USE THIS FORM TO DOCUMENT COMMANDS RECEIVED AT THIS NODE FROM OTHER NODES

EXAMPLE:

REMOTE NODE COMMAND DATA WRITTEN

SENDING COMMAND TYPE TO ADDRESS(ES) COMMENTS

NODE NO:

Ol\0 WRITE |022-02S | TEMP. VALVES

REMOTE NODE COMMAND DATA WRITTEN
SENDING COMMAND TYPE TO ADDRESS(ES) COMMENTS
NODE NO: )
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Appendix C Switch Setting and

C-4

Command Listing Record Forms

8LLLL

,.m.Soo: sliig sliig
H31dVaV NOILLVOINNIWNOD 11nv4 V001 l_..__.ZWths_mm

o1 T ey Y et

ATIVOILYWOLNY WO0V/310W3d
3uv 118 17nv4 oo SQUOM SNLVLS ———
Vv ONV L8 11nV4 310N 1N30Vrav 3NOQ/LHVLS
Si N_M%cwﬂm&ﬂwﬂﬁuwqum [ ] » G0 90 (0 O1 11 21 €1 #1 SU 91 (1
: 0 L
sassauaay 210 X ¢ <~P / \ v 4
QHOM H31N3 S1189 3INOQ @ 118 LHViS
NOILV1S NOILV1S
3L0N3E LY o011V .mw_mmwm__m&m TVINHON 3dAL
SINIWWOD 3J1OW3H /ALIHOIHd ANVIWWOO 119 1HV1S
@371MOHLNOD SY3HV
LNOQD SLIVHd | €SO0 -1S0O| 290-000| 270 N 21\3M| OI10hO
NOILYLS NOILVLS
31L0ON3Y LV w0011V .wwauw...mﬂm TYWHON 2L
SININN0O 310W3H /ALIHOIHd | ONVWWOD | 118 1HV1S
037T0YLNOD SVY3HV
‘31dNVYX3
SAON WOUH4 — DNILSIT ANVANOD
AemybiH eieq Asjpeig-usi|y
‘A8
3iva

('aON3Y343d
MOIND HO4
slig a3sn
NaMuva)
SAQUOM
SNLV1S

(NMOHS SV
NOILVWHOINI
H3LN3)

3QON SIHL

1V SGNVNNOD

:ON 9PON
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@ ALLEN -BR AD LEY  AlenBradiey has been helping its customers improve productivity and qualty for 90 years.

TGP AROCKWELL INTERNATIONALCOMPANY  A-B designs, manufactures and supports a broad range of control and automation products
worldwide. They include logic processors, power and motion control devices, man-machine
interfaces and sensors. Allen-Bradley is a subsidiary of Rockwell International, one of the
world's leading technology companies. .

With major offices worldwide.

Algeria o Argentina e Australia e Austria » Bahrain  Belgium e Brazil  Bulgaria e Canada » Chile e China, PRC ¢ Colombia  Costa Rica e Croatia e Cyprus e Czech
Republic « Denmark  Ecuador e Egypt ¢ El Salvador e Finland e France  Germany e Greece » Guatemala  Honduras e Hong Kong ® Hungary e Iceland  India e
Indonesia o Israel e ltaly e Jamaica e Japan e Jordan e Korea e Kuwait e Lebanon e Malaysia  Mexico e New Zealand  Norway e Oman e Pakistan e Peru e Philippines
o Poland e Portugal e Puerto Rico e Qatar « Romania e Russia-CIS « Saudi Arabia e Singapore  Slovakia e Slovenia e South Africa, Republic @ Spain e Switzerland o
Taiwan o Thailand e The Netherlands e Turkey e United Arab Emirates ¢ United Kingdom  United States ¢ Uruguay e Venezuela o Yugoslavia

World Headgquarters, Allen-Bradley, 1201 South Second Street, Milwaukee, Wi 53204 USA, Tel: (1) 414 382-2000 Fax: (1) 414 382-4444

Publication 1785-6.5.3 July 1989 PN 404626401
Supersedes 1785-653 May 1988 Copyright1969 Allen-8radey Company, c. Prntedin USA
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