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This is the safety alert symbol. It is used to alert you to potential personal
IMPORTANT injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

° DANGER—Indicates a hazardous situation which, if not avoided, will result in death

or serious injury.

WARNING—Indicates a hazardous situation which, if not avoided, could result in

death or serious injury.

o CAUTION—Indicates a hazardous situation which, if not avoided, could result in
minor or moderate injury.

. NOTICE—Indicates a hazard that could result in property damage only (including
damage to the control).

. IMPORTANT—Designates an operating tip or maintenance suggestion.

The engine, turbine, or other type of prime mover should be equipped with an
overspeed shutdown device to protect against runaway or damage to the prime
mover with possible personal injury, loss of life, or property damage.

The overspeed shutdown device must be totally independent of the prime mover
control system. An overtemperature or overpressure shutdown device may also
be needed for safety, as appropriate.

DEFINITIONS

installing, operating, or servicing this equipment. Practice all plant and safety instructions and

f Read this entire manual and all other publications pertaining to the work to be performed before
precautions. Failure to follow instructions can cause personal injury and/or property damage.

you have the latest revision, be sure to check the Woodward website:
www.woodward.com/pubs/current.pdf
The revision level is shown at the bottom of the front cover after the publication number. The latest
version of most publications is available at:
www.woodward.com/publications
If your publication is not there, please contact your customer service representative to get the
latest copy.

f This publication may have been revised or updated since this copy was produced. To verify that

electrical, or other operating limits may cause personal injury and/or property damage, including
damage to the equipment. Any such unauthorized modifications: (i) constitute "misuse" and/or
"negligence" within the meaning of the product warranty thereby excluding warranty coverage
for any resulting damage, and (ii) invalidate product certifications or listings.

To prevent damage to a control system that uses an alternator or battery-charging
NO TICE device, make sure the charging device is turned off before disconnecting the battery

from the system.

To prevent damage to electronic components caused by improper handling, read
NOTICE and observe the precautions in Woodward manual 82715, Guide for Handling and

Protection of Electronic Controls, Printed Circuit Boards, and Modules.

f Any unauthorized modifications to or use of this equipment outside its specified mechanical,

I Revisions—Text changes are indicated by a black line alongside the text.

Woodward Governor Company reserves the right to update any portion of this publication at any time. Information
provided by Woodward Governor Company is believed to be correct and reliable. However, no responsibility is assumed
by Woodward Governor Company unless otherwise expressly undertaken.
© Woodward 2000
All Rights Reserved
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Distributed 1/O

The AtlasPC™ control supports industry standard field bus protocols to take
advantage of distributed 1/O products from alternate manufacturers. Through
various networking options, expansion of the AtlasPC system is virtually
unlimited. Currently, the AtlasPC control supports:

e PC104 Profibus Interface (Chapter 1)

PC104 DeviceNet Interface (Chapter 2)

PC104 Ethernet Interface (Chapter 3)

Serial (Modbus) Interface (Chapter 4)

PC104 CanOpen Interface (Chapter 5)

I 1
A

CONVENTIONAL
1/0

=
—

Profibus-DP, DeviceNet, Ethernet TCP/IP Modbus, Serial Modbus

ETC... ‘ ‘ SMART SENSOR

SMART SUB—
‘ SYSTEM ‘ ‘ SMART VALVE ‘ ‘ D\STT\%UTED ‘ ‘ ‘ ‘ ‘

855-744
00-05-30 KDW

Chapter 6 contains examples of Distributed I/O.
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Chapter 1.
PC104 Profibus Interface

Introduction

This chapter has been divided into two sections, Hardware for End Users, and
Software for Application Developers. The hardware section is aimed at

customers that are applying the Atlas in a permanent installation. The software
section is for customers that are developing software for the AtlasPC™ control.

Profibus Software and Hardware Requirements

Atlas with Profibus Module

Profibus Master Configuration Tool

Profibus Diagnostic Utilities

Profibus slave device GSD file(s)

GAP Programming Tool 3.03 or later
Profibus Cables and Connectors

Slave Interface and Modules

Device Memory Maps and Scaling (Manuals)
Woodward Interface Tools

Hardware for End Users

Profibus Module

The Profibus hardware module used on the AtlasPC control system is a PC/104
form factor ApplicomlO PC104-DPIO board, equipped with one Profibus port,
capable of handling Profibus-DP (Distributed Peripherals) protocol in both Master
(Class1, Class2) and Slave modes up to 12Mbps. This module operates on the
PC104 bus and has a PC104 pass through connector to allow use with other
PC104 modules depending on the Atlas configuration.

Electrical and Technical Specifications

Processor: Intel 80386EX, 24 MHz
Memory: 4 Mbyte DRAM, 512 K flash memory
Network Speeds Supported: 9600 kbps to 12 Mbps
Interface: RS-485 with 500 Vdc galvanic isolation
Interface Connector: Isolated DBOF 1/O connector
Power: 4.0 W max (3.75 W typical)

2 Woodward
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Interface Cables and Connectors

The Profibus network is a balanced transmission line corresponding to the

standard EIA RS-485, terminated at both ends. The Profibus standard EN50170

defines two variations of the bus cable for Profibus-FMS and Profibus-DP.

Profibus Type A cable is preferred and recommended for all uses.

e Type A—recommended for high transmission speeds (> 500 kBaud) and
permits doubling of the network distance in comparison to Type B.

e Type B—should only be used at low baud rates and low requirements on
the network distances.

Impedance: | 135 up to 165 Q at a frequency of 3 to 20 MHz
Cable capacitance: | <30 pF/m
Core diameter: | > 0.34 mm?, corresponds to 22 AWG
Cable type: | twisted pair cable. 1x2 or 2x2 or 1x4 lines
Resistance: | <110 Q/km
Signal attenuation: | max. 9 dB over total length of line section
Shielding: | CU shielding braid or shielding braid and foil

Table 1-1. Profibus—Type A Cable

Impedance: | 135 up to 165 Q at a frequency of > 100 kHz
Cable capacitance: | typ. <60 pF/m
Core diameter: | > 0.22 mm?, corresponds to 24 AWG
Cable type: | twisted pair cable. 1x2 or 2x2 or 1x4 lines
Signal attenuation: | max. 9 dB over total length of line section
Shielding: | CU shielding braid or shielding braid and foil

Table 1-2. Profibus—Type B Cable

Recommended Bulk Cable

Cable manufacturer Belden is widely available in North America, and Siemens is
available in Europe. These manufacturers are listed in the table below. Neither
manufacturer has any exclusive rights to Profibus cable, and other suitable
alternatives are available from other manufacturers. Both cables below are rated
as suitable for Profibus cabling and may also be used for drop cabling.
Alternative cables may not use the same color coding on the individual

conductors.

Manufacturer Part Number Website

Belden 3079A Profibus Cable www.belden.com

Siemens Profibus-DP, STD, 6XV1830- www.ad.siemens.de/simatic
0EH10
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The cable specification below is provided for convenience and is typical for the
Profibus industry.

Belden 3079A Profibus
Cable

Weight: | 57 Ibs/1,000 ft (~85 kg/1000 m)
Ratings: | NEC PLTC CL2 CMG CEC CMG
Conductor: | #22 AWG solid high conductivity Cu (~0.3 mm?)
Insulation: | Cellular Polyethylene
Tested: | 300 MHz
Nom. O.D.: | 0.315" (8.00 mm)
Shield: | Beldfoil®, 100% coverage
Jacket: | Purple or Gray, PVC, optional blue intrinsically safe
Impedance: | 150 Q
Velocity Of Prop.: | 78% (nom.)
Mutual Capacitance: | 9.0pF/ft (nom.) (~30 pF/m)
Attenuation: | 0.27 dB/100 ft @ 0.2 MHz (~0.89 dB/100 m)
0.67 dB/100 ft @ 4.0 MHz (~2.20 dB/100 m)
1.37 dB/100 ft @ 16.0 MHz (~4.49 dB/100 m)
3.75 dB/100 ft @ 100 MHz (~12.30 dB/100 m)
6.52 dB/100 ft @ 300 MHz (~21.39 dB/100 m)
Standard Lengths: | 1000, 2000, and 3600 ft (~305, 610, and 1097 m)

Table 1-3. Belden Profibus cable

Profibus Cable Connectors
The typical Profibus cable connector is a sub-D 9-pin male connector. The
following products are provided for reference.

Recommended Connector
Manufacturer Part Number Website
Siemens Bus Connector 6ES7 972-0BA11-0XA0 www.ad.siemens.de/simatic

Alternate Connectors

Manufacturer Part Number Website
ERNI Erbic PROFIBUS Connectors WWWw.erni.com
Siemens Bus Connector 6GK1500-0EA02 www.ad.siemens.de/simatic

Phoenix Contact | SUBCON Profibus Connector-2744348 www.phoenixcon.com

Profibus Connector Specifications
The following connectors are typical for Profibus and are provided for reference.

Name: | Bus Connector www.ad.siemens.de/simatic

Mfr: | Siemens
P/N: | 6ES7 972-0BA11-0XA0
Connector: | DBOM
Transmission Rate: | 12 Mbits/sec
Shielding: | Plastic case with internal shid clamp
Bus Termination: | Terminating resistor slide switch
Cable Ports: | (2) for daisy chain use, 90° exit
Cable Connection: | 4 Internal screw terminal blocks
Dim (WxHxD): | 15.8 mm x 54 mm x 34 mm

Table 1-4. Profibus—Siemens RS-485 Bus Connector / Plastic
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Name: | Bus Connector www.ad.siemens.de/simatic
Mfr: | Siemens
P/N: | 6GK1500-0EA02
Connector: | DBOM
Transmission Rate: | 12 Mbits/sec
Shielding: | Metal case with internal shid clamp
Bus Termination: | Terminating resistor slide switch
Cable Ports: | (2) for daisy chain use
Cable Connection: | 4 Internal screw terminal blocks
Dim (WxHxD): | 15 mm x 57 mm x 39 mm

—

e T

=

Table 1-5. Profibus—Siemens RS-485 Bus Connector / Metal

Profibus Connector Pinout

Connector | Signal Mnemonic
DBYF | Shielded DB9 female receptacle

RxD/TxD—P

1

2

3

4| -
5 | GND
6| +5V
7
8
9
d

RxD/TxD—N

AC coupled to Earth Ground

Table 1-6. I/O Connector Pinout

Profibus Slave Hardware

The AtlasPC control system can control Profibus slave modules from many
different manufacturers. With the exception of Woodward-manufactured devices,
Woodward makes no expressed or implied statement of suitability of these
devices. It is the user’s responsibility to ensure EMC compliance of their system,
if necessary, by using distributed modules that are CE compliant. The following
Profibus slave hardware has been tested with the AtlasPC control to confirm
functionality.

1) All Woodward devices designed for Profibus

Woodward 5



AtlasPC Digital Control, Vol. Il (Distributed 1/O)

Manual 85586V2

2) Allen-Bradley Flex I/O

o =

- e
- e
i =
= = et

Part Number Description

3170-PDP 1/0 Network Interface for Profibus (Slave) (ProSoft Technologies)
1794-1B16 Discrete Input (Sink)
1794-OV16 Discrete Output (Sink)
1794-OW8 Discrete Output (Relay)
1794-IE8/B Analog Input (Current)
1794-OE4/B Analog Output (Current)
1794-1T8 Thermocouple Input
1794-CJC2 Cold Junction

1794-IR8 RTD Input

1794-TB3S Terminal Base
1794-TB3TS Terminal Base

3) Automation Direct Terminator 1/0

i hﬂ_1

eSS ded PP EHIDP

CR N RN dadeRdPR R LR N RN

SRR R PEEOH GO G X

Part Number Description

T1K-01AC Power Supply
T1K-01DC Power Supply
T1H-PBC Profibus Interface
T1K-08ND3 Discrete Input (Sink)
T1K-16ND3 Discrete Input (Sink)
T1K-16TD1 Discrete Output
T1K-08TRS Discrete Output (Relay)
T1F-16AD-1 Analog Input (Current)
T1F-16DA-1 Analog Output (Current)
T1F-14THM Thermocouple Input
T1K-08B-1 Terminal Base
T1K-16B-1 Terminal Base
6 Woodward
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Software for Application Developers

It is possible to disrupt an existing Profibus network by attaching an
improperly configured device. To prevent problems on your existing
Profibus network, read this chapter before connecting the AtlasPC
Profibus port to a network.

Many end users will be purchasing pre-programmed AtlasPC units

IMPORTANT and will not need the information in this section. The information
below is aimed at programmers using the GAP programming tool
provided by Woodward. The information provided here covers the
basics. For more detail, refer to Woodward software manual 26103,
Woodward NT Real Time Operating System Service and Interface
Tools or software manual 26199, Woodward VxWorks Real Time
Operating System.

The information in this section is intended for customers that create their own
GAP programs for the AtlasPC platform and who are using a Profibus network.

Programmers will need the following:

e  ApplicomlO configuration software CD-ROM (supplied with the AtlasPC
control)

e  GSD file(s) for slave module(s)

¢  Device memory maps and scaling (manuals)

e  GAP™ Programming Tool 3.03 or later to create the application (This can
be downloaded from our website: www.woodward.com/ic/software)

e  For more information on these and additional software tools mentioned in

I this chapter, see Woodward software manual 26103 (NT RTOS) or 26199

(VxWorks RTOS).

The AtlasPC control is configured to communicate with a Profibus network by
performing the following steps:

1. Verify that the Atlas contains a Profibus module.

2. Determine slave and I/O modules to be used.

3. Determine order of 1/0 modules.

4. Obtain GSD file(s).

5. Create Profibus Configuration using the Profibus Configuration Tool.
6. Review the Profibus slave manuals and understand the hardware
addressing.

7. Create GAP application which reads and writes to the Profibus 1/O.
8. Transfer Configuration files and GAP application to AtlasPC control.
9. Start GAP application.

Profibus Software Configuration (Configuration)

The Profibus network is configured using a Profibus Configuration Tool provided
on CD-ROM with the AtlasPC control (ApplicomlO 2.1 Console). This tool
supports defining the AtlasPC Profibus board as a master or slave device. For
master operation, the slave devices are defined and configured by importing their
GSD files and assigning network addresses. Once the Profibus 1/0 configuration
is completed, it must be downloaded to the AtlasPC control and stored with the
GAP application.

Woodward 7
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The Profibus master interface card in the AtlasPC control is manufactured by
Applicom International. All Applicom cards used in AtlasPC systems share IRQ 5.
Even though they can use other IRQ settings, it is necessary that they share IRQ
5 for proper operation and to prevent conflict with other devices in the AtlasPC
system. All IRQs are factory set and must not be changed by the end user.

All Applicom cards used in AtlasPC systems must use the same Base Address of
D4000 when configured in the ApplicomlO Console software. The following
example will show how to use the Applicom configuration tool.

a.  Run ApplicomlO 2.1 Console.

b.  Under File, select Configuration Manager. Select New if a new
configuration is desired, or select an existing configuration listed. In
this example, the configuration was named Config01. Application will
close and require a restart when a new configuration is selected.

dl applicoml0® console

18 [=1 3

File Description 7

sl &l ®EE 2|
slw] (€| &

BT

[CONFIG0T)
configuration
DDE server parameters
¥ OPC server parameters

B8] Bl=| =

{20 Not availabls

a Equipment Library IE Metwork Detection

B Dutput Message View
[Ready | Configured boards state : 1 &) MUM [DEF /il

c. Under Board Configuration, select Add Board.
d. Under Add New Board, select Diagnostic and Manual Configuration.

it New Board Y
Board 1 I
— Board to Add — Informations
Board Type: | ABSENT Mo board 1 was detected.
—PC104/154 Board Parameters———— Fress the "Diaghostic and
DPRAM Base Address: [04000 < LanE e
Interupt Yectar : m r;?'u[fligitrigrt]h?; Itjunganuall_l,l

Diagnostic and Manual Configuration » I

ok I Cancel Help

Woodward
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e. Select DPRAM Base Address D4000, Interrupt Vector IRQ 5, and
PC104/ISA PC104_DPIO.

Add Hew Board E1E3

Board 1 I
—Board to Add

Board Type : PC104_DPIO

— PC104/154 Board Parameters Fress the "Diagnostic and

_ - M anual Configuration'
DPRAM Base Address |D4UUU | button to haye more

Intermupt Yector - |||:|Q 5 vl infiormation or bo marusly

configure thiz one.

— Informationz

Mo board 1 was detected.

Diagnostic and Manwal Configuration « |

— Detected Board(z)

— Manual Configuration

Board Mame | FE | ¢~ CompactFC]
: JPCI PC104_CaMIO
PC104_DWNIO

Others... | & PCI04/15A

Ok, I Cancel Help

f.  Select OK.

dl applicoml0® console _[O]x]
File Descrption Library  Network  Protocol  Items 7

L=1N= S == 4| BlE =] v
==
| 2| & &) None] Local DP Glave

=1 B¢ Desciiption [CONFIGOT]

=& Boards configuration
- =-E3 Board 1 PC104.DPIO
’ B Frotocol - PROFIBUS DP
=% DDE server parameters
"o ® OFC server parameters

sl =l PEA IE2
= 5 Equipment Available -]
5 ABB Automation
1o ABB-DRIWES
5 applicom international |
B 5} Asea Brown Boveri
I ) BECKHOFF INDUSTRIE ELEKTRONIK
&) DANFOSS DRIVES 4/5
-5 E+H
1 Endress + Hauser
& Endress + Hauser Conducta
) Endhess+Hauser Flowtes AG
- EUROTHERM
&3 EUROTHERM Automation ]

5] Equipment Libramy @ Metwork Detection

WARNING : Mo configuration files found ﬂ
L nading configuration files complete j
O Output Message Yiew
[Ready | Corfigured boards state 1] [ &) NUM [DEF | %
Woodward
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g. Under Protocol, select Properties.
h. Select 12 Mbit in Baud Rate.

Profibuz M aster |

General Configuration | Advanced Configuration I

Baud Rate
M azter Profibuz Address [0-126] : a0 -
Highest Station Address [HS5A:2-126] : 126 -

MHumber of Repeaters [0-3] : IEI vI
Help | | OF I Cancel |

i Select OK.

Before a slave head (Network Interface Module) can be selected, the associated
GSD file must be in the equipment library. If the GSD file doesn’t already exist in
the library, it must be downloaded and saved within the Applicom setup files
(C:\Program Files\ApplicomlO\2.1\Equipment Library\Profibus_gsd). In this
example, the ProSoft 3170-PDP GSD file (psft0882.gsd) is imported using
library, Add.

j-  Select the 3170-PDP head under ProSoft Technology Inc. and drag to
the window on the right. This will open a 3170-PDP setup window.

dl applicoml0® console _ O] x|
File Description Library Metwork  Protocol  ltems 7
TSN =) g alal = ¥l
(=4 7l PROFIBUS Master - Statior: 000 - 12 Mbit/s
= 8= [001] Station: 001 3170-PDP
2y 5 -9 [Nore] Local OP Slave

[= 25 Description [CONFIGOT)

E Boards configuration

. =88 Board 1 PC104 DPID
@ Frotocol: PROFIEUS DP
;@ DDE server parameters

: Q 0OPC server parameters

&la| 2l
52 EUROTHERM Chessell -]
- EUROTHERM Contrals
=) EUROTHERM Drives
- EUROTHERM Process Automation
[+ FESTO AGCo,

- GE Fanue
[ ﬁ GE Fanuc Automation NA, Inc.

- Homer Electic
) Maeller GmbH
- Murrelektrorik
ﬁ OMROM Corporation
&) Pepperl+Fuchs
E--ﬁ PraSoft Technaolagy Inc
- B B
- o BEG =l

a Equipment Library E Metwark Datectinnl

Laoading configuration files... ;I
Loading configuration files complete

[ Dutput Message Yiew
|Heady | Conligured boards state : 1 ks MUM DEF 4
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[000] - 3170-PDP EE3
General Configuration | GSD Information I Parametersl Maodules Eonfigurationl
 |dentification

E quipment : am K
¥ Link W Active
Station : I vl
— Parameters
Wiatchdog Control [0-255) |5EI % 100 ms
Diata Format : [ Big Endian (Motoral) = |
— Description
Help | k. I Cancel |

k. Inthis example the Station number is selected as 001. (This is what is
referred to as the node number.)

I.  Select the Modules Configuration Tab.

[000] - 3170-PDP

General Configuralionl G50 Infnrmatinnl Parameters  Modules Configuration |

— Infarmations

ki E3

Input Size [0-244) :
COutput Size [0-244]
Data Size [1-488]

IEI Bytes
Iu Bites
IIJ Bytes

todule Count [1-9]

—

| Inputl Dutputl Configuration

ot
2 3170-PDP 1.2 Status
179448

79448
i amAa A

]

2 2 50 60 Add
2 A0 &0
2

Configured Module[s]l Inpull Dulputl Configuration

2
2 506D r
|

Hemaye
mwe

f owe Do

i

[

Help Cancel |

Woodward
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m. Build the module configuration by dragging the desired modules from
the Available Module(s) window to the Configured Module(s) window.

i [000] - 3170-PDP

General Cnnfiguratinnl G5D Infnrmationl Parameters Modules Configuration |

| — Infarmations

Input Size [0-244] : IE;E Butes todule Count [1-9] IE
COutput Size [0-244] |33 Butes
Data Size (1-433] |1 0G Bytes

Available Module(z] | Inputl Dutputl Configuration |;|

O 7930 0 2 0050

0 1794IR8 2 B BA B2 — g
1794 RTS 22 8

e 1794478 .
o e me— —— El

Configured Module(s) | |nput | Dutput | Configuration | - m
92 2170PDF 1.2 Status 2 2 B0 B0 -
921794 1E16 2 2 B0 B0 — Move Up |
9217940016 0 4 00 &l
2 1794-00/8 0 2 00 &0 LI Mowe Downl
B s imn i om .

Help QK | Cancel |

n. Select OK when done.

dl applicoml0® console == E3

File Descrption Libray Metwork  Protocol  Items 7

g el ®ET e |8 3lg = wl|

=) PROFIBUS Master - Stati

@ 2 gl E| [001] Station: 001 3

= Itern Configuratiar

-FDF
opic Mame: TOPICT-&

=] ﬁ Description (COMFIGOT) ? Position: 000 3170-PDP 1.2 Status
=B, Boards configuration 92 Postion: 001 17341816
. = B¥ Boad 1 PC104 DFID % Postion: 002 1794-0V16
T C ool PROFIBUS DP % Pasition: 003 179400
% DDE server parameters 2 Postion: 004 1734IE8

" 3% OPC server parameters ~%2 Posiion: 005 1734-0E4
; %2 Pasition: 005 17341718
%2 Postion: 007 17941R8

EE Elil [Mane] Local DP Slave

Ed- 5 GE Fanuc Autarnation NA, [ne, B
& Homer Electiic
B¢ Moeller GrabH
o Murelektionik

& OMRON Corporation
ﬁ Pepperl+Fuchs
=12 ProSoft Technology Inc
: 3170-FDF]
-5 Robert Bosch GrabH
1) Robert Bosch GmbH, 84701 Erbach
& Rockwell Automation
#1551 Schneider Autamation GmbH
- SEMENS =

53 Equipment Library

Adding flefs] -
Adding flels) complete: B

M Output Message Yiew I
|Ready | Configured boards state 1 [ [ [ [Ma) NOM [DEF Z

0. This completes the Applicom setup.

Once created, the Profibus configuration files can be found on the
IMPORTANT programming station under c:\program
files\applicomIO\2.1\configlO\config_name.
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J File Edt ‘fiew Favorites Tools  Help |

J s Back - = - | ‘D Search [ Folders &% History | FEALF R ) | Ed-

| Address | £:\Fragram Filestapplicam! 04,1 eaniigl 0\ Config0] x| @6
] Adminmeg. 041 o) Adminmsg. 042 Adminmsg. 043

i) Adminmeg. 044 =) Adminmag, 045 Adminmsg.045

@ Adminmeg. 047 a Adminmzg, 048 apDbParam.zz

@AprParam‘l_D.Bin @ ApDbParaml_0.Def E APPLICOM.IMI

rij appuELini @ CHFDPO1.101 CHFMA5T.001

a confapli.apl a confapli.ap2 confapl.ap3

=] confapli. apd =] canfapliap5 corfapli.aps

] confaph.ap? ] confapli.apd configuration board! channell,lst

@ ConfTagl_0.Bin @ ConfTagl_0.Def a DescChf.ini

@ general configuration |st @ item configuration board] channel st ﬁ otario.ini
|30 abject(s] |224 kB S My Computer y

p. Save the configuration and copy all files from the ConfiglO directory to
the AtlasPC control using AppManager. (C:/Woodward/Applications
directory)

Profibus Software Configuration (GAP)

After creating the Profibus I/O configuration, the GAP application must be
programmed to match. The steps necessary to program the Profibus module in
GAP are as follows:

a. Select FB_MODULE for slot 6 in the GAP application. All FieldBus
modules use the same Parent Block.

ATLAS - *_MASTER.CH" x|
Categary: MASTER - Eemel:l_ EditNameI I
Block Mame: CH Eh‘5'§3i33|'|_ Delete I Cancel I
Black » Branch | Help |
Al A2 A3 A4 AR AR AF
C F
P B
u k4
I F
T B
C M
F al
u D
u
L
E

b. Select a FB_EQUIP Block for every node in the Network and list it in
the FB_MODULE Parent Block. Every FB_EQUIP block must have its
EQUIP_NO set to the Station number of its respective node.

For examples of a complete GAP setups for Profibus, see the
Distributed I/0O Examples later in this chapter.
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c. Once completed, the GAP application must be compiled and
downloaded to the AtlasPC control using AppManager.

d. Once the GAP application is started on the AtlasPC control's PC, the
Profibus module will automatically initialize and start the Profibus
Network. All nodes will be updated from the Applicom module in a
circular queue fashion, once every scan rate. The GAP application will
update its values once every rate group (defined in FB_ MODULE).

The timing of the Applicom scan rate will depend on the number of
IMPORTANT groups (heads) and the number of nodes (I/O modules) in the
network and will be independent of the rate group structure.

14 Woodward
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Chapter 2.
PC104 DeviceNet Interface

Introduction

DeviceNet and CanOpen are protocols that uses CAN (Controller Area Network).
This chapter describes the DeviceNet protocol only and has been divided into
two sections, Hardware for End Users, and Software for Application Developers.
The hardware section is aimed at customers that are applying the Atlas in a
permanent installation. The software section is for customers that are developing
software for the AtlasPC™ control.

DeviceNet Software and Hardware Requirements

Atlas with DeviceNet Module

DeviceNet Master Configuration Tool
DeviceNet Diagnostic Utilities

DeviceNet slave device EDS file(s)

GAP Programming Tool 3.03 or later
DeviceNet Cables and Connectors

Slave Interface and Modules

Device Memory Maps and Scaling (Manuals)
Woodward Interface Tools

Hardware for End Users

DeviceNet Module

The DeviceNet hardware module used on the AtlasPC control system is a
PC/104 form factor ApplicomlO PC104-DVNIO board, equipped with one
DeviceNet port capable of handling DeviceNet protocol in both Master/Scanner
and Slave modes up to 500 Kbps. This module operates on the PC104 bus and
has a PC104 pass-through connector to allow use with other PC104 modules
depending on the Atlas configuration.

Electrical and Technical Specifications

Processor:  AMD SC520-100 MHz
Memory: 8 Mbytes dynamic RAM
Flash Memory: 512 Kbytes flash memory
Power: 5 W (max. 0.8A)

Interface Cables and Connectors

Most users will purchase finished cables, but the following information is provided
for users who need to build custom cables.

Woodward 15
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The ODVA standard for DeviceNet defines two variations of the bus cable that

are compatible with the Phoenix COMBICON connector on the AtlasPC control—

Thick and Thin types. The Thick cable is preferred and recommended for all

uses. Most DeviceNet cable is not rated for temperatures above 80 °C, so be

careful during installation to avoid hot routing areas. Always use the appropriate

CAN cable for DeviceNet wiring. Alternate cables will very likely inhibit reliable

communication.

e  Thick—recommended for high transmission speeds and long network
distance in comparison to Thin cable.

e  Thin—should only be used at low baud rates and low requirements on
network length. Thin cable should never be used on an engine in a vibration
environment.

Impedance: | 120Q +10% at 1MHz

Cable capacitance: | 12 pF/ft at 1kHz

Propagation delay | 1.36 ns/ft (maximum)

Data Pair: | 19 strands, 1.0 mm? corresponds to 18 AWG, individually tinned, 3 twists/foot

Power Pair: | 19 strands, 1.5 mm? corresponds to 15 AWG, individually tinned, 3 twists/foot

Drain / Shield Wire: | 19 strands Tinned Copper shielding braid or shielding braid and foil

Cable type: | twisted pair cable. 2x2 lines

Bend Radius: | 20 x diameter during installation or 7 x diameter fixed position

Signal attenuation: | 0.13 dB/100 ft @ 125 kHz (maximum)

0.25 dB/100 ft @ 500 kHz (maximum)
0.40 dB/100 ft @ 1000 kHz (maximum)

Table 2-1. Thick Cable Requirements

Recommended Bulk Cable

Cable manufacturer Belden is widely available in North America, and Lapp Cable
products (Germany) is available in Europe, so these manufacturers are listed in
the table below. Neither manufacturer has any exclusive rights to CAN cable, and
other suitable alternatives are available from other manufacturers. All three
cables below are rated as suitable for DeviceNet trunk cabling and may also be
used for drop cabling. Alternative cables may not use the same color coding on
the individual conductors.

Manufacturer part number Website

Belden 3082A DeviceNet Thick Cable-Grey www.belden.com
Belden 3083A DeviceNet Thick Cable-Yellow www.belden.com
Lapp Cable 2710-250 Unitronic DeviceNet Thick www.lappcable.com
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The cable specification below is provided for convenience and is typical for the

DeviceNet industry.

Belden 3082A DeviceNet
Cable
Weight: | 108 Ibs/1,000 ft
Ratings: | UL PLTC, CMG, AWM, C(UL) AWM I/ll A. Flame
Resistance: UL 1581, CSA FT4
Conductor: | #15/18 AWG Stranded (19x28)/(19x30)
Insulation: | PVC/Nylon/Foam PE—Polyvinyl
Chloride/Nylon/Foam Polyethylene
Nom. O.D.: | 0.46" (11.7 mm)
Shield: | Individual Aluminum Foil-Polyester Tape/Braid
Jacket: | Lt Gray, PVC
Impedance: | 120 Q
Velocity Of Prop. : | 75% (nom.)
Mutual Capacitance: | 12.0pF/ft (nom.) (~39 pF/m)
Attenuation: | .13 DB/100' @ 125 KHZ
.25 DB/100" @ 500 KHZ
.36 DB/100' @ 1 MHZ
Standard Lengths: | 500, 1000, and 2000 ft

Table 2-2. Belden DeviceNet cable

Cable Connectors

The typical DeviceNet cable connector is a 5-pin open-style connector. The

following products are provided for reference and are compatible with the

AtlasPC interface connector.

Manufacturer P/N

Website

Phoenix Contact | COMBICON MSTB 2.5/5-STF-5.08 www.phoenixcon.com

Connector Specifications

General characteristics of connectors used for DeviceNet data cabling:

Plating: | 762 nm (30 micro inch) gold minimum over 1270 nm (50 micro inch) nickel
minimum or 127 nm (5 micro inch) gold minimum over 508 nm (20 micro inch)
palladium-nickel minimum over 1270 nm (50 micro inch) nickel.
All gold must be 24 karat

Resistance: | <1 mQ

If the CAN wiring is routed through a terminal block, the terminal block should
have the above characteristics. The drain/shield should be maintained through

the terminal block as well.

Woodward
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DeviceNet Connector Pinout
! rl,;r_.,

In the connector photo, the pinout from left to right is shown in the table from top
to bottom. Other connectors may be used on some products.

Position | Color Name Size Notes

1 Black V(=) 1.5 mm? (15 AWG) | Used so all devices have
a common reference

2 Blue CAN-Low 1.0 mm? (18 AWG) | Data

3 None Shield / Drain 1.0 mm? (18 AWG) | AC-coupled to the chassis
of the AtlasPC control

4 White CAN-High 1.0 mm? (18 AWG) | Data

5 Red V(+) 1.5 mm? (15 AWG) | 11-25 Vdc input required

Always ground the V(=) at only one point in the system. This point should be the
same as the DeviceNet power supply ground.

Network Wiring

CAN networks are multi-drop networks arranged with two physical ends and up
to 64 nodes connected between the ends. Many limitations work together to
define the total end-to-end length of the network. This section will help define
those.

Network Length

Length of the CAN cabling is variable depending on many factors. Cable type is
one factor that significantly affects maximum length. Woodward recommends
only the “thick” cable type which is capable of the maximum length.

CAN allows for a single trunk with drops to each (or multiple) nodes. The number
of drops is not limited nor is the number of nodes applied on a single drop.
However, the length of wire in each drop is limited. The length of any single drop
may be 0 to 6 meters where a zero length drop means the node is attached
directly to the trunk. The total length of all drops together (cumulative drop
length) is limited by the cable type and the baud rate in use.

18 Woodward
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Termination

resistor ;

121

Vr (Red) Power pair
V- (Black) wer pal
T CAN-High (White) CAN
cable
121 Signal
0 CAN-Low (Blue) wires
° Shield / Drain (bare) o 1

L Multi-node drop

oooooo

Single node drop

Zero length drop

Figure 2-1. Typical CAN Network Example

The example below shows three methods of connecting a CAN device on the
network. The example also includes a couple of devices that do not use the
power pair in the CAN cable. Most devices require the power pair but some do
not. Reference the device literature for details and requirements.

The table below gives the maximum trunk and cumulative drop lengths for each
supported baud rate. Using less in one column does NOT allow usage of more in
another column. Each column is exclusive and represents an absolute maximum.

Baud Rate Trunk Length Cumulative Drop Maximum Drop
125 kb 500 m (1640 ft) 156 m (512 ft) 6 m (20 ft)
250 kb 250 m (820 ft) 78 m (256 ft) 6 m (20 ft)
500 kb 100 m (328 ft) 39 m (128 ft) 6 m (20 ft)

Terminating Resistors

A termination resistor must always be present at each end of the network for the
devices to communicate properly. CAN requires a terminating resistor to be
installed at each end of the trunk—not at the end of a drop. The resistor
requirements are:

. 121 Q
. 1% Metal Film
e 025W

The resistor must be installed between pins 2 and 4 (the CAN-Low and CAN-
High pins) of the DeviceNet connector.

IMPORTANT
Terminating resistors should not be installed at the end of a drop line. They
should be installed only at the two ends of the trunk line.

Since termination resistors cannot be placed at the end of a drop line, the
AtlasPC control is not provided with built-in network termination resistors.
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Shielding

Shielded cable must be used between the AtlasPC control and any other
devices. Unshielded cables and improperly shielded cables will very likely lead to
communication problems and unreliable control operation.

The shield must always be AC-coupled (connected through a capacitor or RC
network) at each connected device and connected directly to earth ground for
proper operation. The AtlasPC control has been constructed so that the
Shield/Drain connection is AC-coupled to chassis ground internal to the AtlasPC
control through a parallel combination of a 0.01 yF capacitor and 1 MQ resistor
as defined by the DeviceNet standard. The installer must provide for connection
directly to earth, or the shield must be run to a properly grounded stud at a single
point on the network.

24 Volt Power Supply

The DeviceNet network is different from many others in that a 24 Vdc power
supply is distributed with the network. The AtlasPC system does not provide this
supply, and all customers using DeviceNet will have to provide a separate and
isolated supply to ensure proper network operation.

The governing authority for DeviceNet (ODVA) has specific requirements for the
24 Vdc network supply. Select a supply that meets these requirements. Certified
supplies can be found on the ODVA web site (www.odva.org).

DeviceNet Slave Hardware

The AtlasPC control system can control DeviceNet slave modules from many
different manufacturers. With the exception of Woodward-manufactured devices,
Woodward makes no expressed or implied statement of suitability of these
devices. It is the user’s responsibility to ensure EMC compliance of their system,
if necessary, by using distributed modules that are CE compliant. The following
DeviceNet slave hardware has been tested with the AtlasPC control to confirm
functionality.

1) All Woodward devices designed for DeviceNet
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2) Allen-Bradley Flex I/O

o =

- e
- e
i =
= = et

Part Number Description

1794-ADM 1/0 Network Interface for DeviceNet (Slave)
1794-1B16 Discrete Input (Sink)
1794-OV16 Discrete Output (Sink)
1794-OW8 Discrete Output (Relay)
1794-IE8/B Analog Input (Current)
1794-OE4/B Analog Output (Current)
1794-1T8 Thermocouple Input
1794-CJC2 Cold Junction

1794-IR8 RTD Input

1794-TB3S Terminal Base
1794-TB3TS Terminal Base

3) Automation Direct Terminator 1/0O

Inndor LE)_ | Tesrnator LG |

eSS ded PP EHIDP

CR N RN dadeRdPR R LR N RN
R T R R T F R O A g R o P e

Part Number Description
T1K-01AC Power Supply
T1K-01DC Power Supply
T1K-DEVNETS DeviceNet Interface
T1K-08ND3 Discrete Input (Sink)
T1K-16ND3 Discrete Input (Sink)
T1K-16TD1 Discrete Output
T1K-08TRS Discrete Output (Relay)
T1F-16AD-1 Analog Input (Current)
T1F-16DA-1 Analog Output (Current)
T1F-14THM Thermocouple Input
T1K-08B-1 Terminal Base
T1K-16B-1 Terminal Base
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Software for Application Developers

It is possible to disrupt an existing DeviceNet network by attaching
an improperly configured device. To prevent problems on your

existing DeviceNet network, read this chapter before connecting the
AtlasPC DeviceNet port to a network.

Many end users will be purchasing pre-programmed AtlasPC units
IMPORTANT and will not need the information in this section. The information

below is aimed at programmers using the GAP programming tool
provided by Woodward. The information provided here covers the
basics. For more detail, refer to Woodward software manual 26103,
Woodward NT Real Time Operating System Service and Interface
Tools or software manual 26199, Woodward VxWorks Real Time
Operating System.

Programmers will need the following:

ApplicomlO configuration software CD-ROM (supplied with the AtlasPC
control)

EDS file(s) for slave module(s)

Device memory maps and scaling (manuals)

GAP™ Programming Tool 3.03 or later to create the application (This can
be downloaded from our website: www.woodward.com/ic/software)

For more information on these and additional software tools mentioned in
this chapter, see Woodward software manual 26103 (NT RTOS) or 26199
(VxWorks RTOS).

The AtlasPC control is configured to communicate with a DeviceNet network by
performing the following steps:

oAM=

© oo N

Verify that the Atlas contains a DeviceNet module.

Determine slave and I/O modules to be used.

Determine order of I/O modules.

Obtain EDS file(s).

Create a DeviceNet Configuration using the DeviceNet Configuration Tool.
Review the DeviceNet slave manuals and understand the hardware
addressing.

Create GAP application which reads and writes to the DeviceNet I/O.
Transfer Configuration files and GAP application to AtlasPC control.

Start GAP application.

DeviceNet Software Configuration (ApplicomlO Console)

The DeviceNet network is configured using the DeviceNet Configuration Tool
provided on CD-ROM with the AtlasPC control (ApplicomlO 2.1 Console). This
tool supports defining the AtlasPC DeviceNet board as a master or slave device.
For master operation, the slave devices are defined and configured by importing
their EDS files and assigning network addresses. Once the DeviceNet I/O
configuration is completed, it must be downloaded to the AtlasPC control and
stored with the GAP application.

22
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The DeviceNet master interface card in the AtlasPC control is manufactured by
Applicom International. All Applicom cards used in AtlasPC systems share IRQ 5.
Even though they can use other IRQ settings, it is necessary that they share IRQ
5 for proper operation and to prevent conflict with other devices in the AtlasPC
system. All IRQs are factory set and must not be changed by the end user.

All Applicom cards used in AtlasPC systems must use the same Base Address of
D4000 when configured in the ApplicomlO Console software. The following
example will show how to use the Applicom configuration tool.

a. Run ApplicomlO 2.1 Console.

b. Under File, select Configuration Manager. Select New if a new configuration
is desired, or select an existing configuration listed. In this example, the
configuration was named Config01. Application will close and require a
restart when a new configuration is selected.

gl applicomI0® console =101 x|
File Description 7

H & =B 2
EIEI!IEI%I

Description (TEST)

Boards configuration
;& CDE server parameters
,E.Q QPC server parameters

28| 2(s] =

----- EI Mok available.

.E E quipment Library IM Metwork, Detectiu:unl

& Output Mezzage View

[Feady |

Configured boards state : | | | [ﬁ
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c. Under Board Configuration, select Add Board.
d. Under Add New Board, select Diagnostic and Manual Configuration.

Add New Board ed |
Board 1
— Board to Add — Infarmations
Board Type : lm /'\ Mo board 1 was detected.
—PC104/154 Board Parameters - Presz the "Diagnostic and
DRl e s [oar0_v] || el Contta
|rkermupt Wectar ; Im :;irfli-gitrlem;h?; Lﬂnza”“a"y

Diaghoztic and kanwal Configuration « I

Detected Board(=] — kanual Configuration

Board Name | | ~ CompactPe| [ PE104_DPI
: | B FC104_CANIO
PpoErtIES F||:-| |:|4 D"-.-'T'-“D
Others... | % PC104/4154

] I Cancel Help

e. Select DPRAM Base Address D4000, Interrupt Vector IRQ 5, and
PC104/ISA PC104_DVNIO.
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dl applicomI0® console

File Description Library MNebwork Protocol

Ikemns 2

=101 x|

2| 2iE| = %

H sl ® oo 2

PO

E--ﬁ Descripkion (TEST)

EI Bioards configuration

© E-EB Board 1 PC104_DYNIO
EE? Protocal @ Devicehlet
;‘Q DDE server parareters

----- :‘:Q OPC server parameters

BI8| &5 =5l

E--@ Equipment: Available

'E A Drives

; 5 Barcode Scanner

5 Communications Adapker
5 Contackar

- Dodge EZLINE

5 General Purpose Discreke Ij0
-ﬂ aeneric Device

+ -ﬂ Hurnan-Machine Infercafe
- Inductive Proximity Switch
-5 Limit Swikch

=

E E quipment Library I'N M etwrk, Detectiu:unl

[=]- #) Devicelet Masker 1 MAC ID: 00 - Baud Rate: 125 Kbits)s

“..[H [Mone] Devicelet Lacal Slave

WA RMIMG - Mo configuration files found
Loading configuration files complete

M Output Message View I

[Ready

| Configured boards state : [ 1

f.  Under Files --> Properties, Make sure Expert Mode is Checked.

Woodward
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g. Under Protocols, select Properties.

DeviceMet Master

2 x|

General Canfiguration | /0 Summary |

Baud Rate

a00 k.

MALC 1D 0oo &

Interzzan Delay (2 - 3000): |2 =~ mz Default Walues |

Foreground to Background

Poll Ratio [1- 32000 - 1 :
Expert Mode

Expected Packet Rate 10 p

(10 - 32000) : = e

Help | ok I LCancel

h. Select the correct Values for the Network. The DeviceNet Net Timeout
will be 4 times the expected packet rate, and must be set with care.

i.  Drag and Drop all nodes in the Network from the Equipment Library to
the DeviceNet Master.
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[001] - SPC : d d

General Configuration | EDS Information I Connection Configuration I EDS Yiewer I

— |dentificatiaon — Check dentification

E quipment : IEIEI1 "I
AP . . v “endor D
¥ Lirk v Active

MAL ID I "I v Product Type

¥ Product Code

— Parameters

v Revision

Diata Format ; Little Endian [Intel] j

— Description

Help | ok I Cancel |

j.  Select a unique MACID for each node

k. Select Little Endian vs Big Endian.

I.  If anode cannot be found in the Library, It can be added using
Library—> Add.

Select configuration files

Look i Ia Equipment Library j - £ Eg-

3 Caniopen_eds
" DeviceMet_eds
1 Profibus_gsd

File name: | Open I
Filez af type: IDeviceNet Electronic Data Sheet [*EDS] j Cancel |
A

m. Select the EDS file supplied by the Nodes Manufacturer.
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[Mone] - DeviceMet Local Slave ed |

[eneral Configuration | Connection Configuration I EDS Wiewer I

— |dentificatiaon
E quipmet : IN.:.nE vI I dctive
Hon=Py
0] —
a0
— Parameters——{ 003
005 - -
[rata Format 006 Little Endian [Intel] j
a7
L noa
—Description——{qgg -

<< Previous Hewt =5 Help | ok I LCancel |

n. The Atlas can also be configured as a DeviceNet Slave, by selecting
DeviceNet Local Slave. First Select a MACID.

[Mone] - DeviceNet Local Slave - 7| x|

1 Change OFf State / Cyclic

Dutput Size [0 - 8) : IEI Bytes O LOs O Cyclic

i - 0 IIZI
—I¥ Palling Output Size [0 - 265] : Bytes

Output Size [0 - 255] ; |32 Bytes

Input Size (0 - 255] : IU Bytes
Input Size [0 - 255] I'I E  Byptes

<< Previouz st =5 Help | (] I Cancel

0. Then enter the relevant number of bytes in the appropriate fields.
p. Once all nodes have been entered, select File> Save.
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dl applicomI0® console

=10l x|

File Description Library Metwork Protocol

2| aE = 2| @ 8| ® B 2

Ikerns 2

. [O02] MaC ID: 02 - SPC

m _|_| E _I% [004] M&C I 04 - SPC
El--@_ Description (TEST) [010] MAC ID: 10 - SWIFT
E| Boards configuration [012] MaC ID: 12 - SWIFT

: E-Eﬁ Board 1 PC104_DYNIO [020] MACID: 20 - WPC

) Protocal : Devicellat [022] MACID: 22 - WPC

..... E:-Q DDE server parameters [Mane] DeviceMet Local Slave

----- é OPC server paramekers

28| Bls| =3

k Red Lion Controls
B Raockwell sutarmation/Reliance Elec.
- Schrader Bellows
% Turck, Inc.
- Weidmuller Connest Inc,
k Western Reserve Controls Corp,
Wuudward Governor Company
SPC
B swiIFT
i B wpC
Eﬂ---ﬂi Hurnan-Machine Infercafe

.E Equipment Library Hﬁ M etwork, Detectianl

Saving configuration files .. ;I
Saving configuration files complete j
B Output Message View |
R eady | Configured boards state : [1 ] | rﬁ
g. Copy all files from the ConfiglO directory to the AtlasPC control’'s PC
using AppManager.

Once created, the DeviceNet configuration files can be found on the
programming station under c:\program files\applicomlO\2.1\configlO.

IMPORTANT

& configlO IS =] B3
J File Edit ¥iew Go Favaorites Help |
n =) 3
- v => v @ % L& Address
Back fSEnyyar Up Cut Copy Paste
i canfapli.ap4 Confapli.sy1 paramdp.cfﬁ
. canfapli.apE paramdp.cﬂ paramdp.cf?
appusrini canfapli.apﬁ paramdp.dE paramdp.cf&
|#] contapliapi =] contapliap? s8] pararmdp.ci3
] contapliap? =] contapliaps s8] pararmdp.cid
confapli.ap3 |2] cortaplilst pararndp.cfs
21 object(s) F41KB | =) My Computer y
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DeviceNet Software Configuration (GAP)
After creating the DeviceNet I/O configuration, the GAP application must be

programmed to match. The steps necessary to program the DeviceNet module in
GAP are as follows:

a.

Select FB_ MODULE for slot 6 and or 7 in the Atlas Chassis. All
FieldBus modules use the same Parent Block.

ATLAS - "_MASTER.CH™

Categary: MASTER vl Eernel: I_

Elock Hame: CH
Block H
A1 A2 A3 A4 AR AE AT
C F
F B
u ]
N F
T B
C M
P u]
u D
U
L
E

Chassis: |-|_

Edit Mame | ©

Delete I LCancel I
Eranch I Help I

Select a FB_EQUIP Block for every node in the Network and list it in
the FB_MODULE Parent Block. Every FB_ EQUIP block must have it's
EQUIP_NO set to the MACID of its respective node.
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_E'GAP - Cgaphcdr304h ¥pc.gap, Sheet 2

File Edit Select

Add Hardware Yiew Security  Tools

Options

cH

FEd

£1000) =D _TIME

17 —{hcCr_PLIRA

DMET DMWETZ2 —I0_B_1
DMET DMETS —I0_B_2
DHET DMET11 —l2_B_3
DMET DMET22 10 _B_4
DMET DMET23 —I0_B_5

DMET DMET33 —I0_B_6

FB MODULE [ 5

.I

DRET.ZWIFT1 —

Fun  Help

=131 ]

DRET

DMET2

DMET .SPC1 —

2

Io_B_1
COMM_ERR

EcUIP_MO
ERR_MUM

FB_EQUIP

DMET

DMET:S

DHET WPCT —

20

Io_B_1
COMM_ERF

EQUP_MNO
ERR_MUM

FB_EQLIP

DRET

DMET11

10

1 _B_1
COMM_ERR
EGQLIP_MO
ERF_MLUM

FB_EaLIP

C.

Every Node is then defined using specific GAP blocks (SPC, VPC,

SWIFT) or generic blocks (FB_Al, FB_AO, FB_BI, FB_BO).

_E'GAP - Cgaphcdr304h ¥pc.gap, Sheet 2

File Edit Select

_

=101 x]
Add Hardware Yiew Security  Tools  Options  Run Help
DHET DMHET
DMETZZ SPLCZ
DHWET.SPC2 —I0_B_1 *50.0 -10.0, 110.00 | DEMARND [ |
COMM_ERR DCOMM_FLTE
22 4 EQUIP_NO *FALSE —5D
ERR_MUM SPCF
FE_EQUIF *FALSE —ALM_RST
POS_ROBKF
FB *FALSE - CT_EMABLE
DMET33 CURENT_DMDF
FB.ANINT —I0_B_1 *FALSE {POSERR_OVR
COMM_ERR ANALOG_DMD
*FALSE —<FBDIFF_CWR
ERR_MNUM FLDBUS_DMDp
FB EQUIP *1.0(0.0,10.0) kP
POSM_DMDP
FB =10 (0.0, 10.01 K
AMIM1 ACTIWVE_DMDF
! I—10_CHANNEL *20.0 (0.0, 200,07 —{MULL_|
AW 1 POS_ROBK_1F
*10.0 (0.0, 200.00 {NULL_|_OFF
AL_F_1 POS_RODBK_ZF
*FALSE 4CAL_MODE_E
Al_FM_1 FOBK_Y_1A
FB Al *FALSE —AT_MIN_POS
FORK W 1Ak

For examples of a complete GAP setups for DeviceNet, see the Distributed 1/0
Examples later in this chapter.

Woodward

31




AtlasPC Digital Control, Vol. Il (Distributed 1/O) Manual 85586V2

d. Once completed, the GAP application must be compiled and
downloaded to the AtlasPC control using AppManager.

e. Once the GAP application is started on the AtlasPC control's PC, the
DeviceNet module will automatically initialize and start the DeviceNet
Network. All nodes will be updated from the Applicom module in a
circular queue fashion, once every scan rate. The GAP application will
update its values once every rate group (defined in FB_MODULE).

The timing of the Applicom scan rate will depend on the number of
IMPORTANT groups (heads) and the number of nodes (/O modules) in the
network and will be independent of the rate group structure.
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Chapter 3.
PC104 Ethernet Interface

Introduction

This chapter has been divided into two sections, Hardware for End Users, and
Software for Application Developers. The hardware section is aimed at

customers that are applying the Atlas in a permanent installation. The software
section is for customers that are developing software for the AtlasPC™ control.

The AtlasPC control has one Ethernet port on the CPU and one optional PC104
Ethernet board. If the second PC104 Ethernet board is installed, it can be used
for either Modbus® * communication with an HMI, distributed I/0, or redundant
control. Redundant Ethernet is used with the GE EGD package for sequencing
controls. Either Ethernet port may be used for distributed 1/0O, but it is
recommended that only the PC104 Ethernet port be use for this purpose. The
CPU Ethernet port is the only Ethernet port accessible with AppManager. Each
port uses a different IP address that can be set by AppManager. This sub-
chapter deals primarily with distributed 1/0 connections. For more information on
HMI communications and redundant controls, consult appropriate vendor

manuals.
*—Modbus is a trademark of Schneider Automation Inc.

Ethernet Software and Hardware Requirements

Atlas with PC104 Ethernet Module

GAP Programming Tool 3.03 or later
Ethernet Cables and Connectors

Slave Interface and Modules

Device Memory Maps and Scaling (Manuals)
Woodward Interface Tools

Hardware for End Users

Ethernet Module

To use with distributed I/O, the AtlasPC control may be configured as a Modbus
master using Ethernet UDP or Ethernet TCP/IP. Grayhill distributed I/O, Modicon
distributed I/0O, and Bentley-Nevada vibration systems use Ethernet TCP/IP
protocol and are compatible with the AtlasPC control. Currently, neither Allen-
Bradley nor Automation Direct distributed 1/O are able to interface with the
AtlasPC control over Ethernet because they use an incompatible protocol.

The PC104 Ethernet port is an auto-switching 10/100 Megabit per second (Mbps)
connection accessed through a second RJ45 connector labeled Ethernet #2. It
complies with IEEE/ANSI 802.3 and Blue Book standards. If 100 Megabit
operation is desired, all devices on the network must be 100 Base-TX capable.

The PC104 Ethernet module used in the AtlasPC control system is a PC/104
form factor module supporting TCP/IP and UDP protocols. This module operates
on the PCI bus but it has both PCl and PC104 pass through connectors to allow
use with other PCl and PC104 modules, depending on the Atlas configuration.
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Electrical and Technical Specifications

Controller: ~ AMD 79C973
Memory: 12 Mbytes dynamic RAM
Bus Interface: 32 bit PC/104 Plus bus
Voltage: 5.0 Vdc only
Power: 1.5 W Typical

Interface Cables and Connectors

Most users will purchase finished cables, but the following information is provided
for users that need to build custom cables.

The AtlasPC control requires double-shielded cable (SSTP) for Ethernet in order
to be appropriately immune to EMC in industrial environments. Below are the
general requirements for Category 5 Ethernet cable.

Impedance: | 100.0 Q +15%
Cable capacitance: | 49.2 pF/m (15.0 pF/ft) at 1 kHz
Propagation Velocity: | 67.0%
Data Pairs: | 0.2 mm? (24 AWG) solid bare copper
Cable type: | Category 5 compatible with RJ45
Bend Radius: | 25 mm (1.0 inch)
Signal attenuation: | 2.0 dB/100 m at 1.0 MHz

Table 3-1. Category 5 Cable Requirements

Recommended Bulk Cable

Since cable manufacturer Belden is widely available, their cable types are listed
as a reference. Belden has no exclusive rights to Ethernet cable, and other
suitable alternatives are available from other manufacturers. Both cables below
are rated as suitable for Ethernet category 5 cabling and compatible with RJ45
connectors.

Manufacturer P/N Website
Belden 1624P Ethernet DataTwist 5 www.belden.com
Belden 1624R Ethernet DataTwist 5 www.belden.com
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The cable specification below is provided for convenience and is typical for the
Ethernet industry.

Belden 1624P Ethernet
Cable

Weight: | 34 Ibs/1,000 ft
Ratings: | UL/NEC TYPE CMP, CEC C(UL) CMP, TIA/EIA
568A CAT 5, UL VERIFIED TO CAT 5, NEMA WC-
63.1 CAT 5
Conductor: | #24 AWG Solid
Insulation: | FEP—Fluorinated Ethylene Propylene
Nom. O.D.: | 0.24" (6 mm)
Shield: | Aluminum Foil-Polyester Tape
Jacket: | FA-FLAMARREST(TM) PVC
Impedance: | 100 Q
Velocity Of Prop. : | 67% (nom.)
Mutual Capacitance: | 15.0pF/ft (nom.) (~49 pF/m)
Attenuation: | 1.8 DB/100 Mtrs @ .772 MHz
2.0 DB/100 Mtrs @ 1.0 MHz
4.1 DB/100 Mtrs @ 4.0 MHz
5.8 DB/100 Mtrs @ 8.0 MHz
6.5 DB/100 Mtrs @ 10.0 MHz
8.2 DB/100 Mtrs @ 16.0 MHz
9.3 DB/100 Mtrs @ 20.0 MHz
10.4 DB/100 Mtrs @ 25.0 MHz
11.7 DB/100 Mtrs @ 31.25 MHz
17.0 DB/100 Mtrs @ 62.5 MHz
22.0 DB/100 Mtrs @ 100 MHz
Standard Lengths: | 1000 ft

Table 3-2. Belden Ethernet cable

Cable Connectors
The typical Ethernet cable connector is an RJ45 style connector. The following
products are provided for reference and are compatible with the AtlasPC RJ45
interface connector.

Manufacturer P/N Website
Tyco Electronics (Amp) 5-569550 www.amp.com
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Ethernet Connector Pinout

Connector Signal Mnemonic
RJ45F Shielded RJ45 female
1 8 receptacle

(oo

O IN|O|OD[W[N]|—=
1
i

Shield AC Coupled to Chassis
GND

Table 3-3. RJ45 10/100 Base-TX Pinout

Use shielded Ethernet cable only! Use of non-shielded cable may
NOTICE result in permanent system damage.

Network Wiring
There are two possible connection setups for the Ethernet networks.

The first is a network consisting of an Atlas and one other device with no routers,
switches, or other external devices. In this configuration the cable between Atlas
and the other device must be a crossover cable. A crossover cable has the
following pin connections:

Connector 1 Pin # Connector 2 pin #

OIN|O|N| B |WIN |-~
OININ|O B[ OO|W

Crossover cables can often be spotted visually by comparing the

IMPORTANT connectors side by side. If a colored wire is found on one pin of the
first connector, but on a different pin of the second connector, the
cable is probably a crossover cable.

In the second type of network there will be at least two devices plus a router,
hub, server, or switch. This type of network will use straight-through cables,
meaning that pin 1 on one connector is connected to pin 1 on the other.
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The 100BASE-TX media system is designed to allow segments of up to 100
meters in length when using data grade twisted-pair wire that has a characteristic
impedance of 100 ohms and meets the EIA/TIA Category Five wire
specifications. Segments of 100BASE-TX are limited to a maximum of 100
meters to ensure that the round-trip timing specifications are met. This is in
contrast with the 10BASE-T media system, where the maximum segment length
for the 10-Mbps link is mostly limited by signal strength. The EIA/TIA cabling
standard recommends a segment length of 90 meters between the wire
termination equipment in the wiring closet, and the wall plate in the office. This
provides 10 meters of cable allowance to accommodate patch cables at each
end of the link, signal losses in intermediate wire terminations on the link, etc.
Woodward recommends halving these maximum distances for use in industrial
environments.

Shielding

Double shielded Ethernet cable must be used between the AtlasPC control and
any other devices. Standard Ethernet cables used in office environments are
NOT shielded. Unshielded cables will very likely lead to communication problems
and unreliable control operation.

The shield must always be AC-coupled at one end and connected directly to
earth on the opposite end for proper operation. The Atlas has been constructed
so that the Ethernet cable shield is AC-coupled to earth at the Atlas. It is
assumed that most other devices on the network will provide for direct grounding
of the shield at that device. However, if an external device provides AC-coupling
of its shield, Woodward can supply an Ethernet Interface FTM (Field Termination
Module) to allow earth grounding at the Atlas end of the cable. The FTM (part
number 5453-754) has two female RJ45 connectors. One is AC-coupled to its
chassis, and the other is direct coupled to its chassis.

Slave Hardware
Woodward is always testing new Ethernet networked Distributed I/O modules.

When an Ethernet interface module has been proven to meet Woodward’s
requirements, it will be documented in this section.
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Software for Application Developers

It is possible to disrupt an existing Ethernet network by attaching an
improperly configured device. To prevent problems on your existing
Ethernet network, read this chapter before connecting the AtlasPC

Ethernet ports to a network.

Many end users will be purchasing pre-programmed AtlasPC units

IMPORTANT and will not need the information in this section. The information
below is aimed at programmers using the GAP programming tool
provided by Woodward. The information provided here covers the
basics. For more detail, refer to Woodward software manual 26103,
Woodward NT Real Time Operating System Service and Interface
Tools or software manual 26199, Woodward VxWorks Real Time
Operating System.

Programmers will need the following:

e  GAP™ Programming Tool 3.03 or later to create the application. (This can
be downloaded from our website: www.woodward.com/ic/software)

e  For more information on these and additional software tools mentioned in
this chapter, see Woodward software manual 26103 (NT RTOS) or 26199
(VxWorks RTOS).

IP Address Setup
The AtlasPC Ethernet connections are designed to work with either DHCP
servers or with fixed IP addresses.

DHCP systems work by automatically detecting and assigning an IP
IMPORTANT address for some fixed amount of time, often known as a “lease”. If a
unit is given a lease and then sits offline for a period of time longer
than the lease, then it becomes necessary to put the unit back on to
a DHCP network in order to reconnect to the unit. For this reason, all
AtlasPC systems ship with fixed addresses to prevent problems for

customers who do not use DHCP systems.

I o Refer to the software tools manual (26103 or 26199) for factory default IP
address settings and configuration details.

. If two or more AtlasPC controls are to be used on the same network, the IP
addresses must be changed to unique addresses (valid for your particular
network) or to DHCP mode, whichever is appropriate in order to avoid
address conflicts.

e  AppManager can be used to view the AtlasPC Ethernet ports’ existing IP
addresses. To find the 2nd Ethernet port’s IP address, connect to the
Ethernet port, highlight the unit’'s name in AppManager, and press the
“Control Info” button. Under “Footprint Description’— “Network Adaptors”
there should be two IP addresses. One is the AtlasPC Ethernet IP; the other
is the AtlasPC PC/104 Ethernet IP.

38 Woodward



Manual 85586V2 AtlasPC Digital Control, Vol. Il (Distributed 1/O)

The PC/104 Ethernet connection must be configured with a different
network domain identifier from the primary Ethernet connection resident on
the CPU board. If this is not done, the operating system will only require one
port to operate even though both may respond to ping requests.

Whether you use DHCP or fixed address networks, you must
NOTICE configure all AtlasPC units, and to ensure proper operation of both

ports, they must be on different domains. Refer to the Woodward
software manual supplied with your control for further details.

Ethernet Software Configuration — (GAP)

Program the Ethernet ports in the GAP Application. There can be multiple
UDP ports assigned by using several UDP_P GAP blocks. Each UDP_P
output can connected to a PORT_x input in a MODBUS_S or MODBUS_M
block.

Load and execute the GAP application. GAP will initialize the Ethernet ports
with the Configuration data and acquire the 1/O information.

TCP/IP

Use the FBUS_M block in the GAP application. No port is needed. Multiple
FBUS_ M blocks can be used.
Load and execute the GAP application.

Woodward
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Chapter 4.
Serial (Modbus) Interface

Introduction

This chapter has been divided into two sections, Hardware for End Users, and
Software for Application Developers. The hardware section is aimed at

customers that are applying the Atlas in a permanent installation. The software
section is for customers that are developing software for the AtlasPC™ control.

The AtlasPC control uses AEG-Modicon Inc.'s Modbus protocol. The Modbus
protocol determines how the master and slaves establish and break off contact,
how the sender and receiver are identified, how messages are exchanged in an
orderly manner, and how errors are detected. The protocol also controls the
query and response cycle which takes place between the master and slave
devices.

Serial Software and Hardware Requirements

GAP Programming Tool (all versions)

Serial cables and connectors

Slave Interface and Modules

Device Memory Maps and Scaling (Manuals)
Woodward Interface Tools

Hardware for End Users

Serial (Modbus) Port Protocols

There are up to five serial communication ports on the Atlas platform that may be
used for the Modbus interface. Modbus can use RS-232, RS-422, and RS-485
configurations. The one or two communication ports on the CPU board are fixed
as RS-232, and are non-isolated. Shielded cables and Serial Port Isolator/
Converter(s) are required when using these ports. The first two ports on the
SmartCore board may be configured for RS-232, RS-422, or RS-485, and the
last port is configurable for RS-232 only.

RS232—An ANSI (American National Standards Institute) standard definition of
electrical, functional, and mechanical connections for communications between
DTE (Data Terminal Equipment) and DCE (Data Communications Equipment)
such as connection of a computer to a modem. It has gained wide usage in short
distance applications (15 m/50 ft). In practice the standard is largely ignored
beyond the most rudimentary implementation of electrical signals (3 to +15
volts). Woodward's implementation will support speeds up to 115K baud in
AtlasPC systems. The actual specification allows 19.2K baud at up to 15 m (50
ft).
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RS422—Also an ANSI standard definition of electrical connections for
communications between devices. Because it uses balanced drivers, it can
communicate over long distances (1200 m/4000 ft) at high baud rates (115K).
Woodward's implementation of RS-422 is actually a 4-wire RS-485
communications network. Since Woodward convention has been to call this RS-
422, this manual will continue to do so. However, it may be important to
understand that the actual port is RS-485. The port supports up to 32 devices as
a full duplex, multi-drop communications network. This allows more than one
device to be connected to the common bus with a single master requesting data.
It requires two twisted pairs and ground to operate.

RS485—Also an ANSI standard definition of electrical connections for
communications between devices. Because it uses balanced drivers, it can
communicate over long distances (1200 m/4000 ft) at high baud rates (115K).
This protocol is implemented identically to “RS-422” with the exception that only
one twisted pair is required. Both transmitted and received data use the same
pair of wires. A ground wire is still required since the output is isolated. The port
supports up to 32 devices as a half duplex, multi-drop communications network.
This allows more than one device to be connected to the common bus with a
single master requesting data. It requires one twisted pair and ground to operate.

Interface Cables and Connectors

When choosing a cable for RS-485, it is necessary to examine the required
distance of the cable and the data rate of the system. Beyond the obvious traits
such as number of conductors and wire gauge, cable specifications include a
handful of less intuitive terms.

Characteristic Impedance (ohms)—A value based on the inherent
conductance, resistance, capacitance, and inductance of a cable that represents
the impedance of an infinitely long cable. When the cable is cut to any length and
terminated with this Characteristic Impedance, measurements of the cable will be
identical to values obtained from the infinite length cable. Therefore, termination
of the cable with this impedance gives the cable the appearance of being infinite
length, allowing no reflections of the transmitted signal. When termination is
required in a system, the termination impedance value should match the
Characteristic Impedance of the cable.

Shunt Capacitance (pF/ft)—The amount of equivalent capacitive load of the
cable, typically listed in a per foot basis (1 pF/ft = 3.28 pF/m). One of the factors
limiting total cable length is the capacitive load. Systems with long lengths benefit
from using low capacitance cable.

Propagation velocity (% of c)—The speed at which an electrical signal travels
in the cable. The value given typically must be multiplied by the speed of light (c,
3x10° m/s) to obtain units of meters per second. For example, a cable that lists a
propagation velocity of 67% gives a velocity of 0.67 x 3x10° = 2.01x10° m/s. The
higher the percentage, the smaller the signal delay.

General recommendations for serial cable are listed in the following table.

Impedance: | 100 Q +20%
Cable capacitance: | 52.5 pF/m (15.0 pF/ft) at 1 kHz
Propagation Velocity: | 67.0%
Data Pairs; | 0.2 mm? (24 AWG) solid bare copper
Signal attenuation: | 6.0 dB maximum
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Recommended Bulk Cable

For simplicity, Woodward will recommend cables consistent with long cable
lengths and high baud rates. Longer cable lengths may be possible at lower baud
rates with the best cables but are not supported by the ANSI standards for
RS-485. The same cables may be used for RS-232 applications, but length will
be limited to 15 m (50 ft).

Ethernet Category 5 cable is a very good cable selection for RS-485 networks. It
will support cables lengths to 1200 m (4000 ft) at baud rates up to 115,200. Since
Ethernet cable is easy to find and is inexpensive, it will often be the cable of
choice. Always use shielded cable.

Installations with high electrical interference (noise) and/or long cable lengths
together with high baud rates may benefit from larger gauge cable.

Network Construction

While there are a number of different ways to physically connect devices on a
network, Woodward recommends that multi-drop networks be constructed using
a “daisy chain” configuration or a “backbone with stubs” for best performance. In
a daisy chain, wires are run from device one to device two to device three, etc. In
a backbone with stubs, a main trunk line is run between the two devices that are
physically farthest apart, and then stub lines are run from the intermediate
devices to the trunk line. Stubs should be kept as short as possible. See Volume
I, Figure 11-2 for a graphical representation.

Termination

To achieve best performance with RS-485 serial communication networks, it is
necessary to terminate the network to prevent interference caused by signal
reflections. RS-232 networks are short enough that termination is not required.
For ease of setup, Woodward has provided built-in network termination resistors
on the SmartCore board for the RS-485 serial ports. To activate the termination
resistors, an external jumper must be placed at the connector. The resistor
network used is a special design intended to provide maximum noise immunity.
The same design should be used at the opposite end of the network. This
termination network is necessary due to limitations of the Modbus protocol. (See
the information in the SmartCore chapters of Volume 1.)

Termination resistors must be installed only on the two units that are at the
physical ends of the network. Terminating other midpoint units can overload the
network and put it into a cyclic thermal shutdown mode. As a rule, no matter how
many units are on a network, there should never be more than two terminations
installed. For 2-wire networks, a termination network should be used at the two
physical ends of the network. For 4-wire networks, Woodward has elected to use
a termination network only across the receiver lines at either end of the network.
This is feasible due to the baud rate limit of 115K. In either case (2- or 4-wire
configurations), a total of two termination networks are used.
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Shielding

Shielded cable is required between the AtlasPC control and any other devices.
Unshielded cables and improperly shielded cables are likely to cause
communication problems and unreliable control operation. The shield must
always be ac-coupled (connected through a capacitor) at one end and connected
directly to earth on the opposite end for proper operation. The SmartCore board
has been constructed so that the serial port Shield connections are directly
connected to the Atlas chassis ground (which must be tied directly to earth).
Devices connected to the opposite end of the cable must provide for the ac-
coupled shield connection.

Woodward has found that a 0.01 yF capacitance is typically adequate for this
purpose. A minimum rating of 1000 Vdc on the capacitor is required.

Connectors Pinouts
SmartCore SIO # 1 Connector and Pinout

Connector Terminal Signal Mnemonic
PHOENIX SmartCore
0000000000 with
Actuator
LLLLLLLELS | Pinout

1 93 232 TXD
2 94 232 RXD
3 95 SIG GND
4 96 422/485 (+) RECEIVE
5 97 TERM RES. +
6 98 TERM RES. -
7 99 422/485 (-) RECEIVE
8 100 422 (+) TRANSMIT
9 101 422 (1) TRANSMIT
10 102 SHLD (CHASSIS)

SmartCore SIO # 2 Connector and Pinout

Connector Terminal Signal Mnemonic
PHOENIX SmartCore
0000000000 with
Actuator
LLLLLELET] inout

1 83 232 TXD
2 84 232 RXD
3 85 SIG GND
4 86 422/485 (+) RECEIVE
5 87 TERM RES. +
6 88 TERM RES. -
7 89 422/485 (-) RECEIVE
8 90 422 (+) TRANSMIT
9 91 422 (1) TRANSMIT
10 92 SHLD (CHASSIS)
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SmartCore SIO # 3 Connector and Pinout

CPU Comm 1 Connector and Pin

Connector Signal Mnemonic
DB9F Shielded DB9 female receptacle
- 1
[] []
1 -
2 RXD
3 TXD
4 -
5 GND
6 -
7 -
8 -
9 -
Shield --

out

Connector

Signal Mnemonic

DB9F

Shielded DB9 female receptacle

DCD

RXD

TXD

DTR

SIG COM.

DSR

RTS

CTS

O|O(N|O|O|B]|W[IN|—~

RI

Shield

SHLD (CHASSIS)

CPU Comm 2 Connector and Pinout

Connector

Signal Mnemonic

DB9F

Shielded DB9 female receptacle

DCD

RXD

TXD

DTR

SIG COM.

DSR

RTS

CTS

OO |N|O|O|BR W[N]~

RI

Shield

SHLD (CHASSIS)
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Network Wiring

See Chapters 5 and 6 of Volume | for serial /0O wiring.

Network Length

When choosing a transmission line for RS-232, RS-422, or RS-485, it is
necessary to examine the required distance of the cable and the data rate of the
system. Losses in a transmission line are a combination of AC losses (skin
effect), dc conductor loss, leakage, and AC losses in the dielectric.

Maximum Distances
RS-232 15 m (50 ft)
RS-422, RS-485 1219 m (4000 ft)

Serial (Modbus) Slave Hardware

The AtlasPC control system may control Modbus slave modules from many
different manufacturers. With the exception of Woodward-manufactured devices,
Woodward makes no expressed or implied statement of suitability of these
devices. It is the user’s responsibility to ensure EMC compliance of their system,
if necessary, by using distributed modules that are CE compliant. The following
Serial Modbus slave hardware has been tested with the AtlasPC control to
confirm functionality.

1) All Woodward devices designed for Modbus.

2) Allen-Bradley Flex I/O

- L
e v - ’
I
Part Number Description
3170-MBS 1/0 Network Interface for Modbus (Slave) (ProSoft Technologies)
1794-1B16 Discrete Input (Sink)
1794-0OV16 Discrete Output (Sink)
1794-OW8 Discrete Output (Relay)
1794-1E8/B Analog Input (Current)
1794-OE4/B Analog Output (Current)
1794-1T8 Thermocouple Input
1794-CJC2 Cold Junction
1794-IR8 RTD Input
1794-TB3S Terminal Base
1794-TB3TS Terminal Base
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3) Automation Direct Terminator I/O

(RN R L LR -

SR TR OV R D eedT PR D LR LN R -

SRSt PE RO R REd SRS EE LEX X2 X e

Part Number Description
T1K-01AC Power Supply
T1K-01DC Power Supply
T1K-MODBUS Modbus Interface
T1K-08ND3 Discrete Input (Sink)
T1K-16ND3 Discrete Input (Sink)
T1K-16TD1 Discrete Output
T1K-08TRS Discrete Output (Relay)
T1F-16AD-1 Analog Input (Current)
T1F-16DA-1 Analog Output (Current)
T1F-14THM Thermocouple Input
T1K-08B-1 Terminal Base
T1K-16B-1 Terminal Base

Software for Application Developers

Many end users will be purchasing pre-programmed AtlasPC units
IMPORTANT and will not need the information in this section. The information

below is aimed at programmers using the GAP programming tool
provided by Woodward. The information provided here covers the
basics. For more detail, refer to Woodward software manual 26103,
Woodward NT Real Time Operating System Service and Interface
Tools or software manual 26199, Woodward VxWorks Real Time
Operating System.

Programmers will need the following:
¢  Device memory maps and scaling (Manuals)
e  GAP™ Programming Tool (all versions) to create the application. (This can
be downloaded from our website: www.woodward.com/ic/software)
e  For more information on these and additional software tools mentioned in
I this chapter, see Woodward software manual 26103 (NT RTOS) or 26199
(VxWorks RTOS).

The AtlasPC control is configured to communicate with a Serial network by

performing the following steps:

1. Determine slave and I/O modules to be used.

2. Determine order of I/O modules.

3. Review the Serial Modbus slave manuals and understand the hardware
addressing.

4. Create GAP application which reads and writes to the Serial /0.

5. Transfer GAP application to AtlasPC control.

6. Start GAP application.
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Serial (Modbus) Software Configuration (Protocol)

The AtlasPC control supports both the ASCIl and RTU versions of the Modbus

protocol. RTU is more widely used since it is the more efficient of the two.

e ASCII: hex coding / 7 bits per character (4 transmitted) / any parity / 1 or 2
stop bits

e RTU: 8 bit binary coding/ 8 bits per char (8 transmitted) / any parity / 1 or 2
stop bits

RTU sends data in 8-bit binary characters. ASCII firsts divides each RTU
character into two 4-bit parts (high order and low order) and then represents
them by their hexadecimal equivalent. The ASCII characters representing the
hexadecimal characters are used to construct the message thus using twice as
many characters as RTU mode. Additionally, RTU message characters are
transmitted in a continuous stream, whereas ASCII can have breaks of up to one
second between characters.

The following is a guideline for configuring a serial port interface from the control
to a communication device.

Modbus RTU
BAUD 10 (38400)
BITS 2 (RTU-8 bits)
STOP 1 (1 stop)
PARITY 1 (none)
MODE 1 (line)
FLOW 1 (off)
ECHO 1 (off)
ENDLINE 3 (crlf)
IGNCR 1 (off)

Serial (Modbus) Software Configuration (GAP)
See the Distributed I/O Examples later in this chapter for specific configuration
examples for Allen-Bradley and Automation Direct applications.

After completing the GAP application, it must be compiled and downloaded to the
AtlasPC control’s PC using AppManager. Once the GAP application is started on
the AtlasPC control’'s PC, the Serial Modbus module will automatically initialize
and start the Modbus Network.

The timing of the serial scan rate will depend on the number of
IMPORTANT groups (heads) and the number of nodes (I/O modules) in the

network and will be independent of the rate group structure.
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Chapter 5.

PC104 Can Oeen Interface

CanOpen is a protocol that uses CAN (Controller Area Network).
IMPORTANT Currently, Woodward is developing the AtlasPC™ CanOpen interface
module, and will document its use in this chapter in the near future.
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Chapter 6.

Distributed 1/O Exameles

Introduction

This chapter documents the hardware setup and software configuration for two
manufacturers of Distributed I/O modules. Since there are numerous
manufacturers and options available by numerous manufacturers, Woodward
chose Allen-Bradley Flex I/O as a representative of a high end Distributed 1/O
system and Automation Direct Terminator I/O hardware as a low cost system
representative. There are other good high end and low cost manufactures of
Distributed I/O systems and therefore these examples should not be taken as a
Woodward endorsement. The I/O configurations for each manufacturer were
limited to specific I/0 modules and a limited application of the possible options
available with these modules.

It is the responsibility of the end user to review the options available from each
distributed I/O supplier and derive the necessary software configurations needed
to support their specific applications. Woodward Governor Company makes no
expressed or implied statement of suitability for the Allen-Bradley, Automation
Direct, or any other supplier of Distributed I/O systems. It is hoped that these
specific examples of /O module configurations can be used as a foundation for
building a majority of the AtlasPC control applications where Distributed 1/O is
needed. Ease in applying the Woodward software interface may differ from
vendor to vendor. Due to limited resources, Woodward can only supply limited
technical support for those applications using other vendors or part numbers not
shown in these examples. If extensive support is required, contact Woodward for
setting up an application development contract.

At this writing, both Allen-Bradley and Automation Direct have Profibus,
DeviceNet, and Modbus Interface Modules that are compatible with the AtlasPC
interfaces. Both Allen-Bradley and Automation Direct have an Ethernet Interface
Module, but neither module is presently compatible with the AtlasPC interface.

The following examples will demonstrate a step-by-step process to use in
generating a distributed 1/0 network.

Implementing a Distributed 1/0O Network

1. Determine the number and type of /O channels needed.

2. Select the desired network protocol (Profibus, DeviceNet, Modbus, etc.).

3. Select the best manufacturer of I/O modules that meet the network and 1/0
requirements.

4. Layout the hardware configuration (how the modules will be arranged and
wired).

5. Create the Applicom configuration files or Modbus addressing configuration.

6. Generate an address spreadsheet to track address numbers for Reads and
Writes based on the specific module memory maps and/or the GSD or EDS
files for Profibus and DeviceNet respectively.

7. Review the published documentation on the I/O modules and select the
options required.

8. Generate the GAP |/O files.

9. Wire control and Distributed 1/0 network.

10. Download the GAP and Applicom files into the control.

11. Run application and verify functionality.
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Allen-Bradley Flex I/O Example

In this example, a specific set of Allen-Bradley Flex I/O hardware was selected to
represent a typical distributed 1/O system. Three different network interfaces are

shown. In this example, a Profibus, DeviceNet, and Modbus interface head is
connected to the 1/0 module string to demonstrate these three types of setups.

All three network interfaces use the same I/O module configuration and order.
The Profibus and Modbus Network interface modules are manufactured by a
third party manufacturer (ProSoft Technology, Inc.). Allen-Bradley manufactures
the DeviceNet module.

Quantity Module Manuf. P/N
1ea Discrete Input (Sink) 1794-1B16
1ea Discrete Output (Sink) 1794-OV16
1ea Discrete Output (Relay) 1794-OW8
1ea Analog Input (Current) 1794-1E8/B
1ea Analog Output (Current) 1794-OE4/B
1ea Thermocouple Input 1794-1T8
1ea Cold Junction 1794-CJC2
1ea RTD Input 1794-IR8

6 ea Terminal Base 1794-TB3S
1ea Terminal Base 1794-TB3TS
1ea Profibus Interface 3170-PDP
1ea DeviceNet interface 1794-ADM
1ea Modbus Interface 3170-MBS

Allen-Bradley Flex I/O Profibus Configuration

Each Allen-Bradley FLEX I/0O module requires a terminal base that snaps onto a
DIN rail to the right of the previous 1/0O module. Each 1/O module is then plugged
into its own terminal base. Terminal bases make up a modular backplane for
1794 FLEX 1/0O modules and make up a modular terminal block for 1/0O
connections. Each terminal base provides a backplane connection between the
network interface adapter module and I/O modules.

In this example, one 3170-PDP PROFIBUS adapter is interfaced with seven
terminal base units with installed FLEX 1/0O modules, forming a FLEX 1/O system.
A maximum of eight I/O modules may be connected to one interface module.

The 3170-PDP is a Network Interface Adapter that communicates between the
FLEX I/O module backplane and AtlasPC/Master across the PROFIBUS DP
network. The 3170-PDP module is a slave device to the AtlasPC control, and is a
master controller of the FLEX 1/O modules. The I/O data exchange occurs as
follows: Output data is sent from the AtlasPC control across the PROFIBUS DP
network to the 3170-PDP adapter. The network interface adapter then
automatically transfers the data across the FLEX I/O backplane to the output
modules. Inputs from the input modules are collected by the network interface
adapter via the backplane and sent across the PROFIBUS DP network to the
AtlasPC control.

In order to simplify the nomenclature used in creating the GAP application,
certain naming conventions were changed with respect to the manufacturer’s
naming convention. In this example, Woodward refers to the node address as the
Group address. The 3170-PDP node address (Group address), is set by using
the 2—position thumbwheel switch. In this example the address is set to 01. Use
a pen to press either the + or — buttons to change the number.
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Upon power-up, the 3170-PDP goes to an initialization state and performs a self-
test (memory check, data memory clear). If a failure occurs, the interface adapter
transitions to a faulted state and waits for reset (cycle power). Otherwise, the

adapter begins monitoring the network (run state) for messages.

In this example, the power wiring is daisy—chained to the Network Interface
adapter and then to the terminal bases. See Figure 6-1 for Allen-Bradley Flex 1/O
configuration layout.

Thermocouple

. Discrete Output Discrete Output Analog Input Analog Output Input (1794-1T8)
Discrete Input (Sink) (1794- (Relay) (1794- | (Current) (1794- | (Current) (1794- |  with Terminal | RTD Input (1794-
Profibus Interface | (Sink) (1794-1B16) 0OV16) with OW8) with IE8/B) with OE4/B) with Base (1794- IR8) with Terminal
(3170-PDP) with Terminal Terminal B Terminal B Terminal B Torminal B TB3T \ Base (1794-
Base (1794-TB3S) erminal Base erminal Base erminal Base erminal Base 3 S) and Cold TB3TS)
(1794-TB3S) (1794-TB3S) (1794-TB3S) (1794-TB3S) Junction (1794-
CJc2
Group Node 1 Node 2 Node 3 Node 4 Node 5 Node)s Node 7
24VDC % /\ A A /\ A /\ J

EXTERNAL
24VDC
POWER
SUPPLY

Address Spreadsheet
The I/0O map for a module is divided into read words and write words. Read
words consist of input and status words, and write words consist of output and
configuration words. The number of read words or writes words can be 0 or
more.

Figure 6-1. Allen-Bradley Flex /O Configuration

In this example, the first read word received by the AtlasPC control from the
Network Interface Adapter (3170-PDP) is the Adapter Status Word. This is
followed by the input data from each Node, in the order of the installed 1/0
modules. The Input data from Node 1 is first after the status word, followed by
Input data from Node 2, and so on up to slot 7. The Output data is received by
the Network Interface Adapter in the order of the installed I/O modules. The
Output data for Node 1 is received first, followed by the Output data for Node 2,
and so on up to slot 7. All bits in the adapter write word are reserved and
therefore are not used by the GAP application.

To keep track of the addressing for all of the reads and write addresses, the
creation of an address spreadsheet is very useful. This address spreadsheet can
be derived from the GSD file supplied by the manufacturer of the network
interface module (head).

The GSD file defines how the network interface module interacts with the 1/0O
modules being used. The GSD file can be downloaded from the Internet at the
network interface module manufacturer’s site. It needs to be imported into the
Applicom configuration program to create the necessary configuration files.

Applicom Setup Procedure

oAM=

In ApplicomlO Console, select Description, Add Board.
Select Diagnostic and Manual Configuration.
Select PC104/ISA and PC104_DPIO.

Set the IRQ to 5.

Select OK.

Select Library, Add. Locate the ProSoft GSD file, psft0882.gsd.
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IMPORTANT

This PSFT0882.GSD file is used by ApplicomlO tool to help set up the
system. The ApplicomlO configuration tool automatically reads the
PSFT0882.GSD file and extracts defaults used in the data exchange.
The GSD file is in ASCIl format and can be viewed with any text
editor.

7. 7) Open ProSoft Technology Inc and select 3170-PDP.

8. 8) Select Library, Insert in Configuration. In the Modules Configuration tab,
select and add each module in the Profibus string, including the adapter and
any empty slots, and verify that they are listed in the correct order. This tells
how many input and output bytes are allocated to each module. In the GSD

file, there are two types of configurations for each type of module (condensed
and full format).

IMPORTANT

When setting up the ApplicomlO configuration, the Big Endian and
Little Endian option reverses the order of the bytes in a word for the
Analog reads and writes. Big Endian is high byte first. Always use
the Big Endian option. Doesn’t apply to discrete read and write
words.

IMPORTANT

The condensed configuration does not use all reads and writes for all
of the modules as seen in the full format configuration and on the
Memory Map tables shown in the manufactures documentation. In
this example, the condensed configuration was used for setting up
the addressing spreadsheet. Verify the number of reads and writes
for each module in GSD file. Configure the required reads and writes
in the spreadsheet accordingly.

Addressing is sequential starting with the slave network interface module, which
gets the first read word and the first write word. The rest are addressed
according to how many read words and write words are associated with each
module, and in what order the modules are installed. Addressing begins at 0, not
1. For example, an IB16 module has one read and one write word, and the OV16
module has two write words. When configuring a slave interface module with one
IB16 module followed by one OV16 module, the slave interface module is
assigned read bits 0 through 15 (one word) and write bits 0 through 15 (one
word), the IB16 module gets read bits 16 through 31 (one word) and write bits 16
through 31 (one word) and the OV16 module gets write bits 32 through 63 (two
words).

Based on the GSD file, the address spreadsheet can be calculated. Using the
configuration of the example, the following address spreadsheet was generated.
See Table 6-1 for the address spreadsheet.

After creation of the address spreadsheet, the functionality associated with these
addresses must be obtained. This is done by reviewing the documentation for
each module supplied by the manufacturer.

IMPORTANT

The number of read and write addresses between the documented
Memory Map and the GSD file may not always agree. When creating
the address spreadsheet, always allocate the number of addresses
specified in the GSD file.

Use the following documents from the manufacturer to obtain the Memory Maps
and related information.
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Module

Discrete Input (Sink)
Discrete Output (Sink)
Discrete Output (Relay)
Analog Input (Current)
Analog Output (Current)
Thermocouple Input

RTD Input

Profibus Interface

Document P/N
1794-5.4
1794-5.29
1794-5.19
1794-5.6
1794-5.5
1794-6.5.7
1794-6.5.4

FLEX-UM-PDP-1.2

Module Word #

Read Address Bits

Write Address Bits

3170-PDP

0-15

0-15

1794-1B16

16-31

16-31

1794-OV16

None

32-47

48-63

1794-OW8

None

64-79

1794-1E8/B

32-47

80-95

48-63

64-79

80-95

96-111

112-127

128-143

144-159

160-175

1794-OE4/B

176-191

96-111

112-127

128-143

144-159

160-175

176-191

1794-1T8

192-207

192-207

208-223

208-223

224-239

224-239

240-255

240-255

256-271

272-287

288-303

304-319

320-335

336-351

352-367

1794-IR8

368-383

256-271

384-399

272-287

400-415

288-303

416-431

432-447

448-463

464-479

480-495

496-511

512-527

oloe|lm[N|o|la(s|wN=|ofg|o|e|N|o|u|s|w (N ofua|sw (N oo |N oo |s|w N | = |ofof=|ofofe

528-543

Table 6-1. Profibus Bit Address Spreadsheet
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GAP Application

When setting up a new GAP application, create the chassis block with the
appropriate network interface configuration for the AtlasPC control chosen. In
Figure 6-2, an Applicom Profibus Master Network interface adapter is located in
slot 6 and an Applicom Master DeviceNet Network interface adapter in slot 7.
The DeviceNet slot is not used in this example, but will be used in the DeviceNet
example (see Allen-Bradley Flex 1/0O DeviceNet Configuration below).

ATLAS CHASSIS: MASTER.A
>

R.
>
=Y
=3
b}
®

Ndo~ oY
NIV~ Z0

NG~ 20v

Ndo"LN

3ITNAOW a4

OINIVA 11¥
I1NAOW 84

=
>
I
>
o
>
%

DeviceNet Module
Profibus Module

/

Figure 6-2. AtlasPC Chassis GAP Block

When creating a new GAP application, the Applicom Profibus module is defined
with the FB_ MODULE hardware block from the FieldBus MODULES menu. It is
generated automatically when “Generate channel sheet(s)” is chosen in the
chassis configuration. If more than one Profibus network interface module is
going to be connected to the A6 interface, then use the Append Rpt button to
create additional I0_B_X input fields within the FB_MODULE block. See Figure
6-3 for example of FB_MODULE with two Profibus interface groups. Only one
interface group is used in the following example.

Al
AG6_PB
(1000) - WD_TIME

(1)—|MOD_NUM

AQ6_PB.GROUP1 —{I0_B_1

AO6_PB.GROUP2—I0_B_2
FB_MODULE | 5

Figure 6-3. Example of GAP Application FB_Module

The next GAP block that connects to the FB_ MODULE block is the FB_EQUIP
block. This block can be found under the Hardware Group, select the
FB_MODULES tab and then select the FB_EQUIP block. This block is used to
define the Profibus network interface adapter. Use the Append Rpt button to
create additional I0_B_X fields within the FB_EQUIP block. Every FB 1/O block
used for this distributed 1/O group needs an IO_B_X field. If there are many I/O
blocks, as in this example, the FB_EQUIP block IO_B_X fields can’t all be
displayed on a single FB_EQUIP block. To simplify the block, only the first
channel for each node is shown. All other input channels are hidden. See Figure
6-4 for FB_EQUIP setup example.
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A0G PA
GROUP1
GROUP1 STATUSREAD —10_B_1

COMM_ERR]
G _IB16WRITEI0_B_2
Node 1 — ERR_MNUM

N _IB16.BI_01 —0_B_3
—Ch. G1N1_ B16.BI_02 through 16 not shown

—Ch. G1N2_0OV16.BO_02 through 16 not shown

Node 2
Node 3

GINZ_OW1E BO_01 —Io_B_19

GIN3_OWE.B0_1 —I0_B_35

G1N4_IESE.READ —0_B_43

Node 4 — ¢ 1h4_ESBWRITE —{I0_B_44

GINd_ESE.A_1 I0_B_45

—Ch. G1N4_ E8/B.AI_02 through 16 not shown
G1N5_OE4/B READ —I0_B_53

G1MS_OE4BYWRITE! I0_B_54

Node 5—

G1N5_OEBIARITEZ I0_B_55

G1NS_OE4B.AD_1 —ID_B_S6

— Ch. G1N5_OEB8/B AO_02 through 04 not shown

GG _ITE READT —I0_B_R0

G1NG_IT8 READZ I0_B_B1

GINE_ITEWRITET —I0_B_52

Node 6 —

G1ME_ITEWRITEZ —I0_B_R3

G1NE_ITEWRITES —{10_B_54

GING_ITE.TC_1 -0 _B_BS

— Ch. G1N6_IT8.TC_02 through 08 not shown

G1NT_IRS READ1 I0_B_73

GINT_IRE READZ —I0_B_74

GINT_IREWRITE! —l0_B_75

Node 7 —

GINT_IREWWRITEZ I0_B_76

FINT_IRSMWWRITES I0_B_77

GIN7_IRE.RTD_1 ’%—Ch. G1N7_IR8.RTD_02 through 08 not shown

Figure 6-4. FB_EQUIP Block Example

The COMM_ERR output goes TRUE if there is a Communications error from the
PC104 Profibus Master to the individual Profibus Slave. The ERR_NUM output
displays the error number to define the type of error the Profibus slave has
detected (See Table 12.7.1.1-2, Applicom Error Num Table Definition). It has
been found that if there is a loss of communications between the Profibus master
and slave occurs, the COMM_ERR will go true and ERR_NUM will be 33. The
COMM_ERR will remain true until communications is restored.
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Error | Definition

0 | No anomaly detected. The function took place correctly.

Unknown function. The requested function is not supported.

1

2 | Incorrect address. The address of the variable you are soliciting is incorrect.

3 | Incorrect data. Further details :Profibus DP protocol :- Wrong initialization of the
parameters related to the configuration of the equipment.- Start the configuration
again and import the GSD file.

Irretrievable data.

(e F

Layer 2 negative acknowledgment from the equipment (NACK).Further details
:Profibus DP protocol:- NO (Not Ok) , remote equipment is missing or defective.

10 | Layer 2 negative acknowledgment from the equipment (NACK).Further details
:Protocol Profibus:- UE (User Error), Error in remote equipment.

11 | Layer 2 negative acknowledgment from the equipment (NACK).Profibus Protocol:-
RR (Remote Resource), Not enough resources in remote equipment. Or invalid
initialization parameters.

12 | Layer 2 negative acknowledgment from the equipment (NACK).Further details
:Profibus Protocol:- RS (Remote Service), The layer 2 service used is not
authorized on the SAP or the SAP is not activated.

13 | Layer 2 negative acknowledgment from the equipment (NACK).Further details
:Profibus Protocol:- RDL (Response FDL/FMA1/2 Data Low), Not enough
resources in remote equipment to reply in low priority.

14 | Layer 2 negative acknowledgment from the equipment (NACK).Further details
:Profibus Protocol:- RDH (Response FDL/FMA1/2 Data High), Not enough
resources in remote equipment to reply in high priority. Or invalid initialization
parameters.

15 | Profibus Protocol:- LS (Local Service), local SAP not activated.

16 | Profibus Protocol:- NO (Not OK), Significance dependent on layer 2 service.

21 | Profibus Protocol:- IV (Invalid parameter in request),Further details : TS
ApplicomlO® = adr equipment. TS or adr equipment > to HSA

32 | Bad parameter passed into the function. Incorrect number of variables.

33 | Response time fault (Time-Out).Further details :- The remote equipment is
missing- the data of the local slave DP is not polled by another master.

36 | Equipment not configured. Define the equipment configuration with PCCONFIO
and start again the ApplicomlO® product.

Table 6-2. Applicom Error Num Table Definition

There are two approaches to configuring the 1/0 blocks (FB_BI, FB_BO, FB_Al,
and FB_AO). One way would be to use one block and use the repeat option to
create multiple fields within the block. This approach was used in this example to
read status bits (FB_BI) such as underrange, overrange, etc. and to set functions
(FB_BO) such as filter times, ranges, etc. The other way to configure the
application would be to use an I/O block for every channel or every bit. This
approach was used to create individual channels. Alternatively, FB_INITA and
FB_INITB blocks could be used for writes that only need to occur on power-up. In
this example, the FB_INITA and FB_INITB blocks are not used.

Nomenclature

When creating a new GAP application, it is important to establish a well
organized block naming convention up front. Once done, it is easier to find
specific functions and 1/0O within a large GAP application. In this example,
Woodward has formulated certain nomenclature rules to facilitate ease in
navigating through the example application. Here are some rules to follow:
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1.

2.

The AtlasPC control is always referred to as the A1 Chassis. If there were
more than one AtlasPC control per system, then they would be A2, A3, etc.
The board slots in the AtlasPC control are referred to as slots AO1 — A07.
The Profibus slot is AO6 and the DeviceNet slot is AQ7 in this example.

The Profibus network may consist of one or more network interface adapters,
(3170-PDP). Each adapter (referred to as Nodes by Allen-Bradley) and its
associated modules are listed as groups G1, G2, etc.

A group may consist of one to eight I/O modules. These modules (referred to
as slots by Allen-Bradley) are listed as nodes N1_, N2_, etc., followed by the
module type.

To designate status and config. blocks, Read or Write followed by a 1, 2, or 3
is used to delineate individual words written or read from a module.

A period is used to separate the category, block name, and block field
nomenclature.

In the table below, a GAP block that has a single channel per block is
referred to as a configuration type 1. These blocks are named with Category
= G1Nx_xxxx, Block name = BIl_01, Bl_02, etc. or BO_01, BO_02, etc.

A GAP block that has multiple bits per block is referred to as a configuration
type 2. These blocks are named with Category = G1Nx_xxxx, Block name =
READ1, READZ2, etc. or WRITE1, WRITEZ2, etc.

For this example, the naming convention has been setup as follows.

Module Type Block Type Nomenclature Configuration Type
All FB_MODULE A1.A06_PB N/A
All FB_EQUIP A06_PB.GROUP1 N/A
IB16 (Read) FB_BI G1N1_IB16.BI_01, 02, etc. 1
IB16 (Write) FB_BO G1N1_IB16.WRITE 2
OV16 (Write) FB_BO G1N2_0V16.BO_01, 02, etc. 1
OWS8 (Write) FB_BO G1N3_OW8.BO_1, 2, etc. 1
IE8/B (Read) FB_BI G1N4_IE8/B.READ 2
IE8/B (Write) FB_BO G1N4_IE8/B.WRITE 2
IE8/B (Read) FB_AI G1N4_IE8/B.AI_1, 2, etc. 1
OE4/B (Read) FB_BI G1N5_OE4/B.READ 2
OE4/B (Write) FB_BO G1N5_OE4/B.WRITE1 2
OE4/B (Write) FB_BO G1N5_OE4/B.WRITE2 2
OE4/B (Write) FB_AO G1N5_OE4/B.AO_1, 2, etc. 1
IT8 (Read) FB_BI G1N6_IT8.READ1 2
IT8 (Read) FB_BI G1N6_IT8.READ2 2
IT8 (Write) FB_BO G1N6_IT8.WRITE1 2
IT8 (Write) FB_BO G1N6_IT8.WRITE2 2
IT8 (Write) FB_BO G1NG6_IT8.WRITE3 2
IT8 (Read) FB_AI G1N6_IT8.TC_1, 2, etc. 1
IR8 (Read) FB_BI G1N7_IR8.READ1 2
IR8 (Read) FB_BI G1N7_IR8.READ2 2
IR8 (Write) FB_BO G1N7_IR8.WRITE1 2
IR8 (Write) FB_BO G1N7_IR8.WRITE2 2
IR8 (Write) FB_BO G1N7_IR8.WRITE3 2
IR8 (Read) FB_AI G1N7_IR8.RTD_1, 2, etc. 1

1 Single channel per block (Single Repeat)
2 Multiple bits per block (Multiple Repeat)
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From the GSD file, the number of read and write addresses and their order were
defined based on the physical order of the modules and the memory maps
defined by Allen-Bradley. The GAP application is also constructed in the same
order that the modules are ordered. In setting up the first /O module in GAP, the
application must read and write to the specific addresses defined in the address
spreadsheet. These read and write addresses are used to extract data from the
distributed I/O modules and to set certain options. In GAP, reads are done with
FB_Al and FB_BI blocks, writes with FB_AO and FB_BO blocks. Al's and AO’s
are addressed by the byte, while BlI’'s and BO’s are addressed by the bit. The
following steps will show how to set up these FB_XX blocks to read and write to
the distributed I/O modules.

Allen-Bradley modules reverse the order of the high and low bytes of
IMPORTANT their discrete reads and writes (Bl's and BQO'’s). this has to be

accommodated in the Bl and BO GAP blocks as shown in Table 6-3.

See Table 6-3 for example of Boolean address order for block field numbering.

Spreadsheet | FB_BI Address | FB_BO Address FB_BI FB_BO Input
Address # Field Field Output Field | Field

8 Bl_ADD_1 BO_ADD 1 Bl V_ 1 BO V_ 1
9 BlI_ADD 2 BO_ADD 2 BI_V 2 BO V 2
10 Bl ADD 3 BO ADD 3 Bl V3 BO V 3
11 Bl ADD 4 BO ADD 4 Bl V 4 BO V 4
12 Bl ADD 5 BO ADD 5 Bl V5 BO V 5
13 Bl_ADD 6 BO_ADD_6 BI_V_6 BO_V 6
14 BI_ADD 7 BO_ADD 7 BI_V 7 BO V 7
15 Bl_ADD 8 BO_ADD 8 Bl_V 8 BO V 8
0 Bl ADD 9 BO ADD 9 Bl V9 BO V 9
1 Bl ADD 10 BO ADD 10 Bl V 10 BO V 10
2 Bl ADD 11 BO ADD 11 Bl V 11 BO V 11
3 BI_ADD_12 BO_ADD_12 BI_V_12 BO_V_12
4 Bl_ADD 13 BO_ADD 13 BI_V 13 BO_V 13
5 Bl_ADD_14 BO_ADD 14 Bl V_14 BO V_14
6 BI_ADD_15 BO_ADD_15 BI_V_15 BO_V_15
7 Bl ADD 16 BO ADD 16 Bl V 16 BO V 16

Table 6-3. Example of Boolean Address Order
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ProSoft Network Interface Adapter (3170-PDP) Module

Based on the address spreadsheet, the ProSoft Network Interface Adapter 3170-
PDP has one read and one write address word allocated in the memory map.
According to the FLEX-UM-PDP-1.2 User Manual from ProSoft, the write word is
reserved. Therefore there is no need to write to addresses 0-15. See Figure

18-5. for the read memory map for the 3170-PDP Interface Module.

Memory Map

Bit Description Bit Explanation
110 Module Fault 8 Thig bit is set (1) when an error is detected
in slot position 1.
g This bit is set (1) when an error is detected
in slot position 2.
0 This bit iz set (1) when an error is detected
in slot position 3.
i1 This bit iz set (1) when an error is detected
in slot position 4.
12 Thig bit is set (1) when an error is detected
in slot position 5.
13 This bit iz set (1) when an error is detected
in slot position 6.
14 This bit iz set (1) when an error is detected
in slot position 7.
15 This bit iz set (1) when an error is detected
in slot position 8.
Resarved 1-7 Reserved
Node Address 0 This bit iz set (1) when the node address

Changed

switch setting has been changed since

POWEr Up.

Figure 6-5. 3170-PDP Network Interface Memory Map
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The node address (Group address) changed bit is set when the node address
switch setting has been changed since power up. The new node address does
not take affect until the adapter has been powered down and then powered back
up. Until this power cycling occurs, the node address switches will not match the
actual node address.

Based on this memory map, an FB_BI read block was created to allow the GAP
application to read all of the used bits. See Figure 6-6 for example of setup of
STATUSREAD GAP block used to read the 3170-PDP memory map.

GROUPT
STATUSREAD
_AIBGT__—{10_CHANNEL
BI_W 1
MODE ADDRESS CHAMGED BI_C_1
BI_W O
NOT USED—BI_C_2
BI_W 10
NOT USED—{BI_C_2
BI_W 11
MNOT USED—BI_C_4
Bl W 12 i i
noTusEndBLcs - Outputs to GAP Application
BI_% 12
NOT USED—{BI_C_6
BI_W 14
MOT USED—BI_C_7

BI_W_15
HOT USED—BI_C_&
BI_W 16 /
NODE1 FAULTBI_C_2
NODE 2 FAULTHBI_C_10
NODE 3 FAULTHBI_C_11
NODE 4 FAULT{BI_C_12
MODES FAULTHBI_C_12
WODE G FAULT—BI_C_14
NODET? FAULTBI_C_15
NODE % FAULTHBI_C_16
g —{BI_ADD_1
a—{BI_ADD_2
10-{BI_~ADD_3
11-{BI_~ADD_4
12 —BI_ADD_$
12 —{BI_ADD_§
14-{BI_ADD_7
Spreadsheet Addresses b i
0-{Bl_ADD_9
1=BI_ADD_10
—BI_ADD_i1
3—{BI_ADD_12
4-BI_ADD_12
S—{BI_ADD_14
6—{BI_ADD_15

T—BI_A0D_16
FB_BI

Figure 6-6. Example of 3170-PDP Memory Map Read GAP Block
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Allen-Bradley 24 Vdc Sink Input (1794-IB16) Module

; — i

J Fex70

Allen-Bradley 179%1 6
24°VDC SINK INPUT

In this example, the 1794-1B16 module is plugged into a 1794-TB3S base. See
Figure 6-7 for example of 1794-1B16 module wiring.

DISTRIBUTED I/O
AIIen—BradIey FLEX I/O 1794-1B16 ——» To 24VDC Com
DISCRETE INPUT —m To +24VDC

(-COM) B16

(+24VDC) C34

DI (+) A0
PBI.A1.A06.G1.N1_BI_01 [ (-COM) B17 —

(+24VDC) C35

DI () Al o— o
PBI.A1.A06.G1.N1_BI_02 [ (-COM) B18

(+24VDC) C36

DI (+) A2 H—o/o—q
PBI.A1.A06.G1.N1_BI_03 [ (-COM) B19

(+24VDC) C37

DI (+) A3 o o—o
PBI.A1.A06.G1.N1_BI_04 [ (-COM) B20

(+24VDC) C38

DI (+) A4 - [} o o——¢
PBI.A1.A06.G1.N1_BI_05 | (-COM) B21

(+24VDC) C39

DI (+) A5 o o—9
PBI.A1.A06.G1.N1_BI_06 [ (-COM) B22

(+24VDC) C40

DI (+) A6 o———8
PBI.A1.A06.G1.N1_BI_07 [ (-COM) B23

(+24VDC) C41

DI (+) A7 —————{9}F—o"o0——e
PBI.A1.A06.G1.N1_BI_08 | (-COM) B24

(+24VDC) C42

DI (+) A8 o~ o—o
PBI.A1.A06.G1.N1_BI_09 [ (-COM) B25

(+24VDC) C43

DI (+) A9 o o— o
PBI.A1.A06.G1.N1_BI_10 [ (-COM) B26

(+24VDC) C44

DI (+) A10 o o—9
PBI.A1.A06.G1.N1_BI_11 [ (-COM) B27

(+24VDC) C45

DI (+) A11 o o—9
PBI.A1.A06.G1.N1_BI_12 | (-COM) B28

(+24VDC) C46

DI (+) A12 o o—9
PBI.A1.A06.G1.N1_BI_13 [ (-COM) B29

(+24VDC) C47

DI (+) A13 o o——9
PBI.A1.A06.G1.N1_BI_14 [ (-COM) B30

(+24VDC) C48

DI (+) A14 o o—e
PBI.A1.A06.G1.N1_BI_15 | (-COM) B31

(+24VDC) C49

DI (+) A15 [7}—o"o
PBI.A1.A06.G1.N1_BI_16 [ (-COM) B32

(+24VDC) C50

(-COM) B33

(+24VDC) C51

Figure 6-7. Example of 1794-IB16 Module Wiring
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The memory map indicates that there are two read addresses and one write
address. The condensed format used to set up the address spreadsheet only
uses one read and one write address. See Figure 6-8 for memory map of Allen-
Bradley 1794-IB16 Discrete input module.

Memory Map

Dec. 15 (14 |13 |12 |11 (10 |09 |08 (07 (06 |05 04 |03 |0Z |01 |00

Read0 |D |D |D |D |D |D |D |D |D|D (D |D |D|D |D (D
15 |14 (13 |12 |11 |10 |9 |8 |7 |6 |5 |4 |3 |2 |1 |0

Read 1 C =16 bit Counter Value of Input 15

Write Not e | cr Not used FT 12-15 FT00-1
used

Where: D = Data Input - 0 = input off, 1 = input on
C = Counter value for input 15

FT = Input Filter Time

CR = Counter Reset

CF = Counter Fast - where 1 = Fast Input (raw) data, 0 = Standard Input filtered data

NOTE: C, CR and CF not available when used with any series 1794-ASB or 1794-ASB2 Remote I/0
Adapter Modules

Figure 6-8. 1794-IB16 Memory Map

In this example, this module was set up with filter times of 256us for all inputs,
Counter Reset set to off, and Counter set to standard input filtered data. See
Figure 6-9 for input filter time bit map and Figure 6-10 for example of 1794-1B16
Write GAP block.

Input Filter Times

Bits Description
02 | 01 | 00 |Filter Time for Inputs 00-11(00-13) Fﬁfg‘}‘f&
05 [ 04 | 03 |Filter Time for Inputs 12-15(14-17)
0 0 0 | Filter Time 0 (default) 256us
0 0 1 | Filter Time 1 512us
0 1 0 | Filter Time 2 Tms
0 1 1 | Filter Time 3 2ms
1 0 0 | Filter Time 4 4ms
1 0 1 | Filter Time 5 8ms
1 1 0 | Filter Time 6 16ms
1 1 1 Filter Time 7 32ms

Figure 6-9. 1794-1B16 Input Filter Time Bit Map
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GIN1_B316
WRITE

1
10_CHAMNMEL| A1IBIGT MBI
*FALSE BO_V_2

AFALSE —BO_Y
MFALSE —BO_V_3
FFALSE-BO_Y 4
FFALSE —BO_V_5
*FALSE —BO_V_E
FALSE —BO_v_7
Data Word to be written to Module FALSEIR0YE

FALSE —BO_v_9

FALSE —{BO_v_10
FALSE B0 _v_11
FALSE —BO_v_12
*FALSE {BO_V_13

*FALSE —BO_V_14

FALSE -{BO_v_15

FALSE ~[BO_V_15
24 BO_4DD_1
25B0_ADD_2
26 —BO_ADD_3
27 <BO_4DD_4
26 -BO_ADD_S
29 —BO_ADD_E
30 —BO_4DD_7
3

Spreadsheet Addresses po-+o0-8
16 —B0O_ADD_8
17 —{BO_ADD_10
18 —{BO_ADD_11
19—B0O_ADD_12
20-{BO_ADD_13

2

—BO_ADD_14

22 -{BO_ADD_15

23BO_ADD_16
FB 50

Figure 6-10. Example of 1794-IB16 Write GAP Block

To read the discrete input bits for the 1794-IB16 module, individual FB_BI blocks
were used. See Figure 6-11 for example of GAP block configuration.

Spreadsheet Address Output to GAP Application
GIHT _IB1G GTH1_[B1G GIHT_IB1G GTH1 IB16
Bl 01 BI 02 CINE] B 04
EBGH7B] DD’!U_CHANNEL (@E1/BSGT/M1/B] D3—{10_CHANNEL (@B T/N7B] 03— 0_CHANNEL (@I/BSGT/HI/B] 04— 10_CHANNEL
BI_W 1 p—# BI_W 1 p—# BI_W 1 p—3 BI_W 1
24—BI_ADD_1 25 —{BI_ADD_1 26 —BI_ADD_1 27 <BI_ADD_1
BI_F_1 BI_F_1 BI_F_1 BI_F_1
(FALSE)HBI_D_1 (FALSE)HBI_D_1 (FALSE)—{BI_D_1 (FALSEN-BI_D_1
(TRUE)BI_R_1 (TRUEIBI_R_1 (TRUE)—BI_R_1 (TRUE) BI_R_1
A]] FB Bl FB Bl FB 81
GTHT _IB1G GTH1_[B1G GIHT 616 GTH1 IB1G
Bl 05 BI 06 BI 07 CINES
(Bl /BIG1N1/B] D5 —{10_CHANMEL (E1BIG1N1/B] DR —{10_CHANNEL (Bl /BSG1AN1/B] 0 —I0_CHANNEL (AIBIG1NT/BI 08— 10_CHANNEL
BIV I BV 1% Bl 13k BI_% 1
28—{BI_ADD_1 20 —{BI_ADD_1 30—BI_ADD_1 31 HBI_ADD_1
BI_F_1 BI_F_1 BIF_1 BI_F_1
(FALSE)HBI_D_1 (FALSE)HBI_D_1 (FALSE)—{BI_D_1 (FALSEN-BI_D_1
(TRUE)—BI_R_1 (TRUEIHBI_R_1 (TRUE)—BI_FR_1 (TRUE) <BI_R_1
3] FB Bl FB Bl FB Bl
GTHT_IB1G GTH1_IB1G GIHT_IB1G GTHT_IB1G
Bl 09 BI 0 Bl 1 Bl 1Z
ATBIGIHT/B] 05— 10_CHANNEL (EBIGT/HI/B] 10—10_CHANNEL (EABIGTH7B] 11— 0_CHANNEL (@I BIGT/HI/B] 13— 10_CHANNEL
BI_W 1 BI_W 1 —# Bl 1 p—3 BI_W 1
16~{BI_ADD_1 17 ~BI_ADD_1 18 —{BI_ADD_1 19 ~|BI_ADD_1
BI_F_1 BI_F_1 BI_F_1 BI_F_1
(FALSE)HBI_D_1 (FALSE)HBI_D_1 (FALSE)—{BI_D_1 (FALSEN-BI_D_1
(TRUE)—BI_R_1 (TRUEI-BI_R_1 (TRUE)—BI_R_1 (TRUE)<BI_R_1
FB_B1 FB_BT FB_BI FB_BI
GIHT_IB1G GTH1 (616 GIHT 161G GIN1 IB1G
BI_13 BI_14 BI_15 Bl 15
(Al BIG N IZB]_13—10_CHANNEL (AUB/GTNR]_14—{10_CHANNEL (AL THBI_15—|0_CHANNEL 1/8/G1/H1/BI 16)—10_CHANNEL
BI_W 11—k BI_W 1 —F w1k Bl
20 -{BI_anD_1 21 —BI_ADD_1 72 —{BI_ano_1 &3 —|BI_ADD_1
BI_F_1 BI_F_1 BI_F_1 rerse ol o1 BIF_1
(FALSE)HBI_D_1 (FALSE)HBI_D_1 (FALSE)—{BI_D_1 (FALSE)BI_D_
(TRUE)—BI_R_1 (TRUE)—BI_R_1 (TRUE)—BI_R_1 (TRUE)—BI_R_1
FB Bl FB Bl FB Bl FB BI

Figure 6-11. Example of 1794-IB16 Discrete Input Read GAP Blocks
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Each of the FB_BI blocks have fault indication (Bl_F_X) and fault number
(BI_FN_X) output fields for each channel within the block. In this example there
is only one channel per block and the BI_FN_X field is hidden. These fault fields
may be used during initial application checkout to identify programming errors.
The BI_F_X and BI_FN_X fields display the same errors as the COMM_ERR and
ERR_NUM fields in the FB_EQUIP block. Therefore, only the FB_EQUIP
COMM_ERR and ERR_NUM fields need to be monitored for faults after the
application and hardware has been verified to work. The FB_BO, FB_AI, and
FB_AO blocks also have similar fault output fields and can be treated the same
as the FB_BI block fields. The Bl_R_X field is used to reset the fault output fields.
By setting TRUE on the Bl_R_1 input, the fault output is non-latching.

Allen-Bradley 24 Vdc Sink Output (1794-OV16) Module

E L
| |

=/
Ve . 974
{ @ Allen-Bradley 1794—5&
I 24 VDC SINK OUTPUT "

In this example, the 1794-OV16 is connected to a Woodward 16 channel relay
module. See Figure 6-12 for example of 1794-OV16 module wiring.
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DISTRIBUTED I/O
Allen-Bradley FLEX I/O 1794-OV16

DISCRETE OUTPUT

+28VDC

28COM

|

J1-23

J1-24

J1-21

J1-22

J1-19

J1-18

J1-17

K2

J1-16

K3

J1-15

K4

K5

J1-14

K6

J1-13

J1-12

K7

K8

J1-11

K9

J1-10

K10

K11

J1-8

K12

K13

K14

K15
K16

(-COM) B16
(+24VDC) C34
DO (+) A0
PBI.A1.A06.G1.N2_BO_01 (-COM) B17
(+24VDC) C35
DO (+) A1
PBI.A1.A06.G1.N2_BO_02 (-COM) B18
(+24VDC) C36
DO (+) A2
PBI.A1.A06.G1.N2_BO_03 (-COM) B19
(+24VDC) C37
DO (+) A3
PBI.A1.A06.G1.N2_BO_0 (-COM) B20
(+24VDC) C38
DO (+) A4
PBIA1.A06.G1.N2_BO_05 (-COM) B21
(+24VDC) C39
DO (+) A5
PBI.A1.A06.G1.N2_BO_06 (-COM) B22
(+24VDC) C40
DO (+) A6
PBIA1.A06.G1.N2_BO_07 (-COM) B23
(+24VDC) C41
DO (+) A7
PBI.A1.A06.G1.N2_BO_08 (-COM) B24
(+24VDC) C42
DO (+) A8
PBI.A1.A06.G1.N2_BO_09 (-COM) B25
(+24VDC) C43
DO (+) A9
PBIATAGINZ BO_10 | (-COM) B26
(+24VDC) C44
DO (+) A10
PBIA1.A06.G1.N2_BO_11 (-COM) B27
(+24VDC) C45
DO (+) A11
PBIA1.A06.G1.N2_BO_12 (-COM) B28
(+24VDC) C46
DO (+) A12
PBI.A1.A06.G1.N2_BO_13 (-COM) B29
(+24VDC) C47
DO (+) A13
PBI.A1.A06.G1.N2_BO_1 (-COM) B30
(+24VDC) C48
DO (+) A14
PBIA1.A06.G1.N2_BO_15 (-COM) B31
(+24VDC) C49
DO (+) A15
PBI.A1.A06.G1.N2_BO_16 (-COM) B32
(+24VDC) C50
(-COM) B33
(+24VDC) C51

TB49 +
TB50 -

16 Channel Relay

Woodward

P/N 5441-691
or
P/N 5441-419

[——— T024VDC COM
——— » To +24VDC

Figure 6-12. Example of 1794-OV16 Module Wiring

The memory map indicates that there are zero read addresses and one write
address. The condensed format used to set up the address spreadsheet
specifies zero read and two write addresses. The extra write word is not defined
in the memory map therefore no GAP block is used. However this undefined
address must be reserved when setting up the address spreadsheet. See Figure

6-13 for memory map of 1794-OV16 module.

Memory Mapping
Bit=
Word)) 15 |14 |13 (12 |11 |10 |09 (08 (07 |06 (05 04 (03 |02 |01 |00
Read Not used
Wite 015 |014 |owa ‘012 |ow1 ‘om |og ‘os ‘01 |05 ‘05 ‘04 ‘03 |02 |o1 ‘ou

Where: O = Output value

Figure 6-13. 1794-OV16 Module Memory Map
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To write the discrete output bits for the 1794-OV16 module, individual FB_BO

blocks were used. See Figure 6-14 for example of GAP write block configuration.

Spreadsheet Address

Bit to be written to Module (True or False from GAP application)
GiHZ_0%WA6 G1M2_0h16 G1MZ_Ohi6
BO 02 BO D3 BO D4
40 r_ADD_1 41 —B0_ADD_1 4z —B0_ADD_1 43-B0_ADD_1
10_THANNEL—@1/8/5 1/NE/BD ) 10_THANNEL—(AL/B/E1/NE/B0 03) 10_THANNEL—@I/B/G1/NEBD_03) 10_THANNEL—EI/E/E UNZ/B0 09
BO_W 1 W BO_W 1 |t
BO_O_1 BO_O_1 BO_D_1 BO_O_1
(TRUE)—{BO_R_1 (TRUE)—{BO_R_1 (TRUE)—{BO_R_1 (TRUE)-{BO_R_1
BO_F_1 BO_F_1 BO_F_1 BO_F_1
FB BO FB BO FB BO FB BO
GINZ_0W16 GINZ_0W16 GI1NZ_0W16 GINZ_0W16
T — T T R— B 07 B 03
44 —p0_sAD0 1 45 —B0_sADD_1 46—B0_sAD0_1 47 |BO_ADD_1
10_EHANNEL—AT/E/G1/NZ/B0 08! 10_EHANNEL—ATE/G1/NZ/B0 08! 10_EHANNEL—RIE/GI/NZ/BD_ 07! 10_EHANNEL—EI/B/G1/NZB0 08
BO_\ 1 BO_\ 1 BO_% 1 BO_W1
BO_D_1 BO_D_1 BO_D_1 BO_D_1
(TRUE) —{BO_R_1 (TRUE) —{BO_R_1 (TRUE)—BO_R_1 (TRUE)BO_R_1
BO_F_1 BO_F_1 BO_F_1 BO_F_1
FB_BO FB_BO FB_BO Fb_BO
GINI_0WA6 GINZ_OWAG GI1NZ_0W16 G1NZ_OWAE
Bo_ng Bo_t10 Bo_11 BO_12
32 —B0_ADD_1 33 —B0_ADD_1 34—B0_ADD_1 35— B0_ADD_1
10_CHANNEL—@&T/B/G1/N/B0 03} 10_CHANNEL—ATBIG1/N/B0 10 10_CHANNEL—EB/G1/N/B0 11} 101_CHANNEL—A1AIG1NZED 13
B0
BO_D_1 BO_D_1 BO_D_1 BO_D_1
(TRUE)—{BO_R_1 (TRUE)—{BO_R_1 (TRUE)—{BO_R_1 (TRUE)-{BO_R_1
BO_F_1 BO_F_1 BO_F_1 BO_F_1
FB_BO FB_BO FB_BO FB_BO
GiH3 046 GiH2 0%WAR GiM3 0416 GiMZ 046
BO_13 ] BO_15 BO_16
36 —B0_ADD_1 37 —BO_ADD_1 38— B0_ADD_t 39 -{BO_ADD_1
10_CHANNEL—AI/E/GI/NZBO 13! 10_CHANNEL—AT/B/GI/NZBO 14} 10_CHANNEL—RI//GINZBD 18! 10_CHANNEL—EI/B/G1/NEBD 16
BO
BO_D_1 BO_D_1 BO_D_1 BO_D_1
(TRUE)—{BO_R_1 (TRUE)—{BO_R_1 (TRUE)—{BO_R_1 (TRUE)-{BO_R_1
BO_F_1 BO_F_1 BO_F_1 BO_F_1
FB BO FB BO FB BO FB BO

Allen-Bradley Relay Output (1794-OW8) Module

Figure 6-14. Example of 1794-OV16 GAP Write Blocks

r L)
|  —: i
V=774
@ Allen-Bradley 1794-0W8
L N RELAY QUTPUT

Woodward

66



Manual 85586V2

AtlasPC Digital Control, Vol. Il (Distributed 1/O)

In this example, the relay outputs are individually fused to protect the module.
See Figure 6-15 for example of 1794-OW8 module wiring.

DISTRIBUTED /O
Allen-Bradley FLEX I/O 1794-OW8

RELAY OUTPUT

[-com) B16
[(+24vDC) C34
e
(-COM) B17

Ko = |
PBI.A1.A06.G1.N3_BO_01 [24v00) (';'\315
[-com) B18
[[+24vDC) C36
A2
K1 [-com) B19
PBI.A1.A06.G1.N3_BO_02 ﬂ CA337
(-COM) B20
(+24VDC) C38
-
(-COM) B21

K2 = |
PBI.A1.A06.G1.N3_BO_03 [24vD0) %%9
[[(-comy B22
[(+24vDO) C40
A6
K3 [-com) B23
PBI.A1.A06.G1.N3_BO_04 [(+24vDC) (-;':171
[[(-comy B24
[(+24vDC) C42
I -
[[-com) B25
K4 [[+24vDC) C43
PBI.A1.A06.G1.N3_BO_05 A9
[[(-comy B26
[ (+24vDC) C44
A10
K5 [-com) B27
PBI.A1.A06.G1.N3_BO_06 w gﬁ
(-COM) B28
[(+24vDC) C46
ﬁ A12
[-com) B29
K6 = [s2avoo) Ca7

PBI.A1.A06.G1.N3_BO_07 ;

A13
[(-comy B30
[(+24vDC) C48
ﬁ A14
K7 [[-com) B31
PBI.A1.A0B.G1.N3_BO_08 [(-24vDC) C29
A15
(-COM) B32
(+24VDC) C50
(-COM) B33
(+24VDC) C51

N
%y
H

Y
%)’
H

%g
:

»
%)
H

%
:

N
%P
H

é@
:

[———  » To024VDC COM

————— » To+28VDC

Figure 6-15. Example of 1794-OW8 Module Wiring

The memory map indicates that there are one read address and one write
address. The condensed format used to set up the address spreadsheet
specifies zero read and one write address. Since the read address is not used,
nothing is read from this address for this example. See Figure 6-16 for memory
map of 1794-OW8 module.
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Image Table Memory Map
Memory | Dec. Bits -
Word Map (Octal Bits) Description Format
Read Input 00-15 (00-17) | Not used - reserved
Relay Output data — 00 _
00-07 corresponds to output 0, 01 (1] B 83{‘13: gf;
Write Output corresponds to output 1, etc. = Uulp
08-15(10-17) | Not used

Dec. 15 |14 |13 |12 J11 |10 09 J 08 |07 JO6 JO5 | 04 |03 | 02 |01

(Octal) |17 |16 |15 |14 |13 |12 | 11 | 10 |07 |06 JO5 | 04 JO3 | 02 |01

Write Not used - setto 0 07 JO6 JO5 |04 |O3 02 |01 ] 00

Where O = Output number
When bit = 0, output is off; when bit =1, output is on

Figure 6-16. 1794-OW8 Module Memory Map

To write the discrete output bits for the 1794-OW8 module, individual FB_BO
blocks were used. See Figure 6-17 for example of GAP write block configuration.

Spreadsheet Address
Bit to be written to Module (True or False from GAP application)

GIM3_0wWE G1MN3_0vg GTMI_OWye
B0 2 BO 3 BO 4
72 _ADD_1 73—B0_ADD_1 74—BO_ADD_1 75—{BO_ADD_1
10 CHANNEL AUBIGTNABO 1) 10 CHANMELATBIGTNAIBRD 2) 10_CHANNEL—{(ATBIGTN/BD_3) 10_CHANNEL HAUBIGINAB0_4)
BO_Y_1 BO_V_1 BO_Y_1 BO_Y_1
BO_D_1 BO_D_1 BO_D_1 BO_D_1
(TRUE)—{BO_R_1 (TRUE)—{BO_R_1 (TRUE)—{BO_R_1 (TRUE)—BO_R_1
BO_F_1 BO_F_1 BO_F_1 BO_F_1
FB_BO FB_BO FB_BO FB_B0O
GTNI_OWyg GTM3_0vWE GTM3_OWE GTMI_OWyg
BO_& BO_B BO_T BO_8
76—|BO_ADD_1 77 —BO_ADD_1 78 —-{BO_ADD_1 79—{BO_ADD_1
10_CHANNEL —A1BIGINAB0_5 ) 10_CHANNEL—(A1/BIGT/NAB0_6) 10_CHANNEL—(A/BIGTINI/BO_7) 10_CHANNEL
BO_W 1 BO_V_1 BO_YV 1 BO_Y_
BO_D_1 BO_D_1 BO_D_1 BO_D_1
(TRUE)—{BO_R_1 (TRUE)—{BO_R_1 (TRUE)—{BO_R_1 (TRUE)—BO_R_1
BO_F_1 BO_F_1 BO_F_1 BO_F_1
FB_BO FE_BO FB_BO FB_BO

Figure 6-17. Example of 1794-OW8 GAP Write Blocks
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Allen-Bradley Analog Input (1794-1E8/B) Module

R

—
[
¥ Fex 70
Allen-Bradley 1794”4EB
ANALOG INPUT _ ~ee—

INPUT 0
v

PWR
INPUT1 INPUT2 INPUT3 INPUT4 INPUT5 INPUT6 INPUT7
IUVIVIUVIVIU\?|VIU\/-

In this example, loop powered transducers are shown. See Figure 6-18 for

example of 1794-1E8/B module wiring.

DISTRIBUTED I/O
Allen-Bradley FLEX 1/0 1794-IE8/B
ANALOG INPUT 4|—> To24COM
To +24VDC
(-COM) B16 ’
(+24VDC) C34 +
Al (+) A0 =
PBI.A1.A06.G1.N4_AI_01 | (-COM) B17
(+24VDC) C35 {2}
VI (+) A1
Not Used (-COM) B18
(+24VDC) C36 +
A5 A2 Koo
PBI.A1.A06.G1.N4_Al_02 | (-COM) B19
(+24VDC) C37 {1
VI (+) A3
Not Used (-COM) B20
(+24VDC) C38
AL) Ad o G e
PBI.A1.A06.G1.N4_AI_03 | (-COM) B21
(+24VDC) C39 &1
VI (+) A5
Not Used (-COM) B22
(+24VDC) C40
AL A6 = *
PBI.A1.A06.G1.N4_Al_04 | (-COM) B23
(+24VDC) Ca41 5}
VI (+) A7
Not Used (-COM) B24
(+24VDC) C42
AL(r) A8 o *
PBI.A1.A06.G1.N4_Al_05 | (-COM) B25
(+24VDC) C43 {0}
VI(+) A9
Not Used (-COM) B26
(+24VDC) C44
ALC) A10 (s
PBI.A1.A06.G1.N4_AI_06 | (-COM) B27
(+24VDC) C45 {2}
VI (+) A11
Not Used (-COM) B28
(+24VDC) C46
AL) AT2 = *
PBI.A1.A06.G1.N4_AI_07 | (-COM) B29
(+24VDC) c47 {72}
VI (+) A13
Not Used (-COM) B30
(+24VDC) C48
AL () A4 - +
PBI.A1.A06.G1.N4_Al_08 | (-COM) B31
(+24VDC) C49 {6 }
VI (+) A15
Not Used (-COM) B32
(+24VDC) C50
(-COM) B33

Figure 6-18. Example of 1794-IE8/B Module Wiring
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The memory map indicates that there are nine read addresses and one write
address. The condensed format used to set up the address spreadsheet
specifies the same. See Figure 6-19 for the input memory map and Figure 6-20
for the output memory map for the 1794-IE8/B module.

Input Map
Bit=
Wﬁrd 15 (14 |13 |12 (11 |10 |09 |08 O7 (06 |05 |04 (03 |02 |01 | 00
Read

0 S Analog Input Value for Channel 0
1 S Analog Input Value for Channel 1
2 S Analog Input Value for Channel 2
3 S Analog Input Value for Channel 3
4 S Analog Input Value for Channel 4
5 S Analog Input Value for Channel 5
6 S Analog Input Value for Channel 6
7 S Analog Input Value for Channel 7
8 |PU Not used - setto 0 ‘UT|U6‘U5 |U4|U3|U2 ‘UI |U0

Where: S = Sign bit (in 2's complement)
U = Underrange bits
PU = Power up bit

Figure 6-19. 1794-IE8/B Input Module Memory Map

Underrange bits (U)—These bits are set (1) when the input channel is below a
preset limit as defined by the configuration selected. U0 (bit 00) corresponds to
input channel 0 and U1 (bit 01) corresponds to input channel 1, etc.

Power Up (unconfigured state) bit (PU)—This bit is set (1) when the
configuration word is all zeroes (0) due to a reset (adapter power cycle or module
insertion) or a cleared configuration word (all 0). When this bit is set (1), the
module status indicator flashes.

Output Map

\l\n;litrjjl 15 ‘14 ‘13|12 |11 ‘10 ‘09 ‘UB|07 |06 ‘05 ‘04 ‘03 |l)2 ‘01 ‘00
Write
0 ‘cr|cs|cs|cq|cs‘cz|c1 ‘00|F7|F6|F5 ‘F4 |F3|F2|F1 ‘FD
Where: € = Configure select bit
F = Full range bit

Range Selection Bits

Channel No. Ch.0 Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7
FO |CO |F1 |C1 |F2|C2 |F3|C3|F4 |Ca |F5(|C5]|F6 |C6|F7 |C7
Decimal Bits 00|08 |01 )09 |02 |10 |03 |11 |04 |12 |05 (13 |06 |14 |07 |15
0-10Vdc/0-20mA (1 O [T |O |1 O |1 O |1 |0 |1 [Oo|1[O]|1(O
4-20mA oftfofrf{fo (1t jyo0of1t |01t jo|t1|o|1]0]1
-1010 +10V dc B e T e e e Y A I O O O A
Off! ofofofof0o 000 |0O|O | O]JO|JO]|JO]JO]O

C = Configure select bit
F = Full range bit
1 When configured to Off, individual input channels will return 0000H.

Figure 6-20. 1794-1E8/B Output Module Memory Map
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In this example, this write block is set up with Range Select bits for all channels
set to 0-21mA. The read block is set up to be able to read the status of the
underrange bits for all channels and the Power Up bit (PU). See Figure 6-21 for
example of 1794-IE8/B Read and Write GAP blocks.

Data bits read from Module — Data Word to be written to Module
READ INRITE
{_AEG TRl —I0_CHANNEL “TRUE—{RO_v_1
B 1 10_CHANNEL—,_AIGGINGEL ?
CH1UNDERRANGE—-BIC_1 ‘TRUE—BO_Y_2
CH2Z UNDERRANGE-{BLC_2 i “TRUE—{BO W 3
CHIUNDERRAMGE-{BILC_3 13 “TRUE—{BO_W 4
CHEUNDERRANGE-{BIC_¢ ey “TRUE—{BO W &
CHS UNDERRANGE-{BIC_S 1 “TRUE—{BO W &
C:HE UNDERRANGE-{BIC_ 1 “TRUE—{BO W T
C:HT UNDERRANGE-{BIC T Lt “TRUE—{BO W B
CHEUNDERRANGE-BIC_2 B - ‘FALSE—BO W 3
Bl 1
NOT USED —{81C_9 *FALEE—{BO_v_10
NOT USED —{B1C_10 “FaLEE—{BO_v_11
HOT USED —{B1C_11 *FALSE—{BO_Y_12
NOT USED —{B1C_12 *FALEE—{BO_Y_13
NOT USED —{B1C_13 “FALSE—{BO_Y_14
NOT USED —{BIC_14 “FALSE—{BO_Y_15
NOT USED —{BIC_15 FALSE—{BO_Y_156
POIER UR BIT—{81C_15 B0 _s00_1
181 .00_1 a—B0_4D0_2
16881400 _2 “0—80_sD0_3
170814003 &1 —B0_4D0_t
718 LA0D_4 w2 —B0_ADD_S
172814005 “1—80_4D0_6
1738400 a4 —B0_s00_7
T4-{8_200_7 95 —B0_ADD_E
o 115 -{BA00_2 B =—{B0_40D0_9
160 {81400 _8 = —BO_AD0_10
161 84D D_10 B2—{B0_a0D_11
1628 _ADD0_11 = —{B0_s0D_12
163 814D D_12 B—{a0_s0D_13
1648 ADD_13 B5—{B0_8DD_14
185 -BLADD_14 B5—{B0_aDD_15
15— B_ADD_15 ST —E0 _ADD 16
FA BO
167 B ADD_15
FA Bl
Spreadsheet Addresses

Figure 6-21. Example of 1794-IE8/B Read and Write GAP Blocks

To read the analog input words for the 1794-1E8/B module, individual FB_AI
blocks were used. The addressing for the analog input blocks needs to be in
bytes rather than bits. To convert from spreadsheet bit addresses to bytes, take
the first bit of the word in the spreadsheet for the 1794-IE8/B module and divide
by 8bits/byte (32+8=4). Repeat this calculation for the rest of the addresses for
each channel. The relationship between raw counts and engineering units needs
to be specified in the analog read block. The raw count to milliamp relationship
can be found in the Allen-Bradley manual 1794-6.5.2. See Figure 6-22 for Analog
Data Format Table. The table specifies counts in Hexadecimal form and the
FB_AI block requires the Al_RL_1 and Al_RH_1 fields to be entered in decimal
form. Under the 0-20mA column in the Analog Data Format Table, 21mA is
equivalent to 7FF8 Hexadecimal. Converting 7FF8 to decimal equals 32760
Counts High. In this example the block was scaled to 0-21mA (engineering units)
for 0-32760 counts from the module. See Figure 6-23 for example of 1794-1E8/B
GAP Analog Read Blocks.
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Current (mA) | 4-20mA Mode | 0-20mA Mode || Voitage (v) S Ll
Input Output e
-10.50 8000 8000
0.00 0000 -10.00 8620 8618
1.00 0618 9.00 9250 9248
200 0C30 8.0 OE8D 9ET8
3.00 1248 -7.00 AABO AAAB
4.00 0000 1860 -6.00 B6EO B6D8
5.00 0787 1E78 -5.00 C310 C310
6.00 OFOF 2490 ~4.00 CFa0 CFa0
7.00 169 278 3.00 DB70 DB70
8.00 1EIE 3000 2,00 E7A0 E7A0
9.00 25A5 36D8 -1.00 F3D0 F3D0
10.00 2D2D 3CF0 0.00 0000 0000 0000
11.00 34B4 4310 1.00 0C30 0C30 0C30
12.00 3C3C 2928 2.00 1860 1860 1860
13.00 43C3 ara0 3.00 2490 2490 2490
14.00 4B4B 5558 4.00 30C0 30C0 30C0
15.00 52D2 5B70 5.00 3CF0 3CF0 3CF0
16.00 S5A5A 6188 6.00 4920 4928 4928
17.00 61E1 67A0 7.00 5550 5558 5558
18.00 6969 6DB8 8.00 8180 6188 5168
19.00 70F0 73D0 9.00 6DBO 6DB8 6DB8
20.00 7878 79E8 10.00 79E0 79E8 79E8
21.00 TFFF 7FF8 1050 7FFO 7FF8 7FF8

Figure 6-22. 1794-IE8/B and 1794-OE4/B Analog Data Format Table

Spreadsheet Address
(Bytes)

Output to GAP Application

G1N4_|ES/B G1N4_|ES/B G1N4_|ES/B G1N4_|ES/B
Al A2 A3 Al_g
CAVBIGAINAAL j,{D_CHANNEL @15161!N4!AI 23—I0_CHANNEL (A1/6/G1/NAMAI 3)—I0_CHANNEL (AMBIGHNZN'AI ﬂ)—ID_CHANNEL
AlLV_Ap—F ALV Al A ALV
4 —Al_ADD_1 B —{AI_ADD_1 8—Al_ADD_1 10 —AI_ADD_1
AIF_1 AlF_1 AlF_1 AlF_1
(TRUE) —JAI_R_1 (TRUE)—{AI_R_1 (TRUE)—AI_R_1 (TRUE) —JAI_R_1
0.0 —{AI_BL_1 0.0—AI_BL_1 0.0—AI_BL_1 0.0 7AI_BL_1
21.0 —{AI_BH_1 21.0 HAI_BH_1 21.0—AI_BH_1 21.0 —AI_BH_1
0.0—{AI_RL_1 00—{AI_RL_1 0.0—AI_RL_1 0.0 —AI_RL_1
32760.0 7AI_RH_1 32760.0 7AI_RH_1 32760.0—AI_RH_1 32760.0 7AI_RH_1
(0.0)—{AI_D_1 (0.0)—Al_D_1 0.0)—AI_D_1 0.0y —AI_D_1
FB_Al FB_Al FB_Al FB_Al
G1N4 1ES/B G1N4 |EB/B G1N4 |ES/B G1N4 |ES/B
AlLS AlB AT Al
(a‘l!ﬁfG‘lfN‘NAl §)—II37CHANNEL @1.’5.’(‘71!N4!AI 6)— 10_CHANNEL (31IBIG1J’N4J'AI 7)—IELCHANNEL @1.’5!61!N4I'AI B)—IELCHANNEL
ALV ALk ALV AV
12 —AI_ADD_1 14 —AI_ADD_1 16 —{AI_ADD_1 18 —|Al_ADD_1
ALF_1 AlLF_1 AlF_1 AlF_1
(TRUE) —AI_R_1 (TRUE)—{AI_R_1 (TRUE)—AI_R_1 (TRUE) —AI_R_1
0.0gal BL_1 0.0—AI_BL_1 0.0—AI_BL_1 0.0 —Al_BL_1
21.0 JAI_BRS 21.0 —AI_BH_1 21.0—AI_BH_1 21.0 |AI_BH_1
0.0 JALRDx: 0.0—AI_RL_1 0.0—{AI_RL_1 0.0 —AI_RL_1
32760.0 —Al_RN1 327600 —{AI_RH_1 32760.0 —AI_RH_1 32760.0 —AI_RH_1
]
0.0 Axbg\ (0.0)—Al_D_1 0.0)—AI_D_1 (0.0) —AI_D_1
FESA( FB Al FB Al FB Al
Minimum mA
Maximum mA
Counts Low
Counts High
Figure 6-23. Example of 1794-IE8/B GAP Analog Write Blocks
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Allen-Bradley Analog Output (1794-OE4/B) Module

R

=
—

@ Allen-Bradley 1794-%3
—— ANALOG OUTPUT  ~—

PWR

QUTPUTO OUTPUT 1 OUTPUT 2 QUTPUT 3
RET V. RET | RET V. RET | RET V RET | RET Vv Rer H
S

s s s s e o e o e e s s s e

Fal i N W ST O W W S W W e A W W
VTP T i T 0

See Figure 6-24 for example of 1794-OE4/B module wiring.

DISTRIBUTED I/O
Allen-Bradley FLEX I/O 1794-OE4/B

ANALOG OUTPUT

AO (+) A0
AO (-) A1l
VO (+) A2
Not Used VO () A3
AO (+) A4
AO () A5
VO (+) A6
VO () A7 N
AO (+) A8 mA)L_—
PBI.A1.A06.G1.N5_AO_03 Ye) A9 Load
VO (+) A10
Not Used Vo) ATT
AO (+) A12
AO () A13
VO (+) A14
VO () A15
B16 i
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32 L To24cOM
B33
C34 |———m Tos2avnc
C35
C36
C37
C38
C39
C40
C41
C42
24V (+) o
C44
C45
C46
C47
C48
C49
C50
C51

+ 20mA)_=
Load

PBI.A1.A06.G1.N5_AO_01

HH

+

20mA)_=
Load

PBI.A1.A06.G1.N5_AO_02

HH

Not Used

[l
.
@

20mA)_=
Load

Gl
.
®

PBI.A1.A06.G1.N5_AO_04

Not Used

24V (COM)

Figure 6-24. Example of 1794-OE4/B Module Wiring
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The memory map indicates that there is one read address and 13 write
addresses. The condensed format used to set up the address spreadsheet
specifies one read address and 6 write addresses. From the output memory map
addresses 6-9 are not used and 10-13 are used to specify safe state values that
are not available in the condensed format. Therefore, the output memory map
words 0-5 correspond to the six write words specified in the address
spreadsheet. See Figure 6-25 for the input memory map and Figure 6-26 for the
output memory map for the 1794-OE4/B module.

Input Map
'Il;tilll'?ﬂ 15 14 | 13 | 12 | n | 10 | 09 | 08 | 07 | 06 | 05 | 04 03 02 0 00
p wiliw]j|w]|w
0 U Not used - setto 0 3 2 1 0

Where: W = Diagnostic bits for current output wire broken or load resistance high. (Not used on
voltage outputs.)
PU = Power up bit

Figure 6-25. 1794-OE4/B Module Input Memory Map

Output Map

,;‘i’l;u 15 1I|1Z5|12|11|1I]|(IB|I)H|0‘.'|(IE|I]5|[M|I]]|I)2|D1|IJI]

0 S Analog Data - Channel 0

1 S Analog Data - Channel 1

2 S Analog Data - Channel 2

3 S Analog Data - Channel 3
MIMIM]|M
4 Not used - setto 0 3 2 1 0

5 Not used - set o 0 |ca |02 |c1 |co| Notused-setto0 | F3 | F2 | F1 | Fo

6-9 Not used - setto 0

10 S Safe state value for channel 0
n S Safe state value for channel 1
12 S Safe state value for channel 2
13 S Safe state value for channel 3

Where: S = Sign bit (in 2's complement)
M = Multiplex control bit
C = Configure select bit
F = Full range bit

Figure 6-26. 1794-OE4/B Module Output Memory Map

Multiplex control bit (M) for individual channels. These bits control the safe state
analog outputs. — Bit 00 corresponds to output channel O, bit 01 corresponds to
output channel 1, and so on.

1 = use words 0,1,2 or 3 as directed by channel number n.

0 = use words 10, 11, 12 or 13 as directed by channel number n.

For definition of Fx and Cx bits, see Figure 6-27.
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Range Selection Bits
Channel No. Ch.0 Ch.1 Ch.2 Ch.3
FO | co | F1 | C1 | F2 [C2 | F3 |C3
Decimal Bits | 00 08 01 09 02 10 03 1

0-10V 1 0 1 0 1 0 1 0
dc/0-20mA
4-20mA 0 1 0 1 0 1 0 1

-10to +10V dc 1 1 1 1 1 1 1 1

Off? 0 0 0 0 0 0 0 0

C = Configure select bit
F = Full range bit
1 When configured to Off, individual channels will drive 0V/OmA.

Figure 6-27. 1794-OE4/B Write Range Selection Bits

In this example, the read block is set up to monitor the four broken wire
addresses and the power up bit on the module. The write blocks are set up to
configure the module for multiplex control and 0-20mA range. Since word
addresses 10-13 are not defined with the condensed format in the GSD file, the
multiplex control functionality is not relevant. Therefore all of the M bits were set
to true. See Figure 6-28 for example of 1794-OE4/B Read and Write GAP blocks.

Data bits read from Module Data Word to be written to Module
[ Gins oEws | [ Gins OEwE | J@
READ WRTTET WRTTEZ
{_ATEG NS0+ —I0_CHANNEL TRUE—{BO_W_1 “TRUE—{BO_v_1
BLY_1 0_CHANNELH ATGGUNSED ) 0_CHAMNELH_AVEG UNSPO )
ORENWIRECHT—{BLC_1 TRUE—BO0 W 2 “TRUE—{B0_v_2
OFENWMIRECHZ—{BLC_2 o TRUE—BO0 4 3 “TRUE—{80_v_3
OFENWIRECHI—{BLG_3 Bl TRUE—B0_v_4 “TRUE—{B0_v_4
OFENWMIRECHE—{BLC 4 oY FALSE B0 5 FaLsE—{B0 v 5
NOT USED —BIC 5 aLe FALSE =B & FALSE—{B0 Y E
NOT USED —BLC_6 FALSE—BO_W T FaLSE—BO v T
NOT USED —B1C_T FALSE—B0 Y 5 FaLsE—{B0 v 8
NOT USED —BLC B - FALSE—BO_W 3 - “FALSE—B0 v 3
NOT USED —BLC_8 FALSE—B0_Y_10 “FALSE—BD_W_10
NOT USED —B1C_10 FALSE—BO_W_11 “FALSE—BO_W_11
NOT USED —B1C_11 FALSE—B0_Y_12 “FALSEJB0_v_12
NOT USED —B1C_12 FALSE—BO0_Y_13 FaLSE—{B0_v_13
NOT USED —B1C_13 FALSE—BO_W_14 FaLSE—{B0_W_14
NOT USED —BLC_14 FALEE—BO0_V_15 FALSE—{B0_v_15
NOT USED —B1C_15 FALSE—B0_Y_15 FaLSE—{B0_v_16
POUIER UR BIT—B1C_16 152 —B0_4D0_1 124 —B0_an0_1
184 —BLADD_1 163 —B0_ADD_2 185 —80_aDD_2
185 {81 ADD_2 17i0—{8o_apo_3 185 -B0_apD_3
18581 ADD_3 171—B0_ADD_¢ 157 —B0_aDD_t
187 —BLADD_t 112—B0_ADD_S 158 —B0_aDD_S
158 {81 ADD_5 173-{80_aDD_5 183 -B0_ADD_E
183 —BLADD_E 174 —B0_8DD_Y 1e0—B0_sp0_T
120818007 175 —B0_ADD_S 191 -80_aDD_8
191 —<BLADD_E — 160 —B0_ADD_3 — 176 —B0_aDD_3
— 76 —{BLADD_S 151 <B0_AD0_10 117 <80 _Ap0_10
177 =BLADD_10 162—B0_ADD_11 178 —B0_ADD_11
12 —BLADD_11 153 —{B0_4D0_12 fra—B0_spo_i2
ra—{BLa00_12 154 <{B0_8D0_13 120 g0_spo_13
18 —BLS00_13 185 —BO_SDD_14 181 B0_sD0_1+
181 —BLADD_14 185 —B0_SDD_15 182 -B0_sD0_15
18281 ADD_15 167 <B0_8DD_18 153 B0 _sn0_18
FE B0 FE B0
15 {BLADD_1E
FE A1
Spreadsheet Addresses

Figure 6-28. Example of 1794-OE4/B Read and Write GAP Blocks
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To write the analog output words for the 1794-OE4/B module, individual FB_AO
blocks were used. The addressing for the analog output blocks needs to be in
bytes like the analog input blocks. To convert from spreadsheet bit addresses to
bytes, take the first bit of the word in the spreadsheet for the 1794-OE4/B module
and divide by 8 bits/byte (96+8=12). Repeat this calculation for the rest of the
addresses for each channel. For the 1794-OE4/B module to output the correct
current, the GAP block must convert the engineering units requested to raw
counts used by the module. The milliamp to raw count relationship can be found
in the Allen-Bradley manual 1794-6.5.2. See Figure 6-22 for Analog Data Format
Table. The table specifies counts in Hexadecimal form and the FB_AO block
requires the AO_RL_1 and AO_RH_1 fields to be entered in decimal form. Under
the 0-20mA column, of the Analog Data Format Table, 21mA is equivalent to
7FF8 Hexadecimal and OmA is 0000 Hexadecimal. Converting 7FF8 to decimal
equals 32760 Counts High. In this example the block was scaled to 0-21mA
(engineering units) for 0-32760 counts from the module. See Figure 6-29 for
example of 1794-OE4/B GAP Analog Write Blocks.

Spreadsheet Address L
(Bytes) Input from GAP Application

GTNS_OE4E
A0 1

GTNS_OE4E GINS_OE4/8 GINS_OE4/B
20 2 AC 3 A0 4

1

=

—A0_ADD_1 1

=

—A0_ADD 1 1

=

—|&0_A00D 1

21 IBIGTNSIAO 1 T 10_CHANNEL (A BICT NSO 2 10_CHANNEL (A1 /51 NS8O 3 T I0_CHANNEL (A1 BIGT NE/A0 4
4.0 (0.0, 24.0) 480_V_1 *4.0(0.0, 240 —80_v_1 *4.0(0.0,24.0) =40 _v 1 *4.0 (0.0, 24.0) = A0_V 1
A0 F1 A0_F1 2O F1
00 gao BL1 0080 BL1 00—40_BL_1 0.0—A0_BL_1
210gan 21.0—j80_BH_1 21.0—80_BH_1 21.0—A0_BH_1
AO_RL_1 00—{40_RL_1 0.0—A0_RL_1

00gAoY 0
A

o
0—{80_RH_1 327600 —{40_RH_1 32760.0 —|A40_RH_1
E) |

I O 32760
(TRUE) *b_m (TRLE Bo_R_1 (TRUE) —&0 _R_1 (TRUE) &0 _R_1
FENAO FB_AD FB_AQ FB_AQ
Minimum mA

Maximum mA
Counts Low
Counts High

i

Figure 6-29. Example of 1794-OE4/B GAP Analog Write Blocks

An AO requires a limiter on the input value to keep it from exceeding
NOTICE the 21 mA value. Values above 21 mA will roll back over to zero.
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Allen-Bradley Thermocouple Input (1794-1T8) Module

In this example, the first six channels are used for thermocouples and the last
two channels are used for monitoring the reference junction temperatures. See
Figure 6-30 for example of 1794-IT8 module wiring.

R

—F
==

(AD)

o

Allen-Bradle

THERMOCOUPLE INPUT 8 CHANNEL

et o
1794-I1T8

0K
INPUT 0 INPUT 1 INPUT 2 INPUT 3 INPUT4 INPUT5 INPUT6 INPUT7 o
I e e T T

DISTRIBUTED I/O
Allen-Bradley FLEX I/0 1794-1T8
THERMOCOUPLE INPUT

PBI.A1.A06.G1.N6_TC_01

TC (+)

Chromel

TC(-)

PBI.A1.A06.G1.N6_TC_02

TC (+)

TC ()

PBI.A1.A06.G1.N6_TC_03

TC(#)

TC(-)

PBI.A1.A06.G1.N6_TC_04

TC(+)

TC(-)

PBI.A1.A06.G1.N6_TC_05

TC (+)

TC(-)

PBI.A1.A06.G1.N6_TC_06

TC (+)

TC ()

PBI.A1.A06.G1.N6_TC_07
Ref. Junction

TC(#)

TC(-)

PBI.A1.A06.G1.N6_TC_08
Ref. Junction

TC (+)

TC(-)

24V (COM)

L To24coM

24V (+) | o

P To +24VDC

C51

Figure 6-30. Example of 1794-IT8 Module Wiring
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The memory map indicates that there are eleven read addresses and 3 write
address. The condensed format used to set up the address spreadsheet
specifies eleven read addresses and 4 write addresses. The extra write word is
not defined in the memory map, therefore no GAP block is used. However this
undefined address must be reserved when setting up the address spreadsheet.
In this example the undefined write address was allocated to addresses 240
through 255. See Figure 6-31 for the input memory map and Figures 6-32
through 6-35 for the output memory map for the 1794-IT8 module.

Thermocouple/mV Input Module (1794-1T8) Read
Decimal Bit | 15 | 14 | 13 |12 | 11 | 10 1] 08 o7 06 05 04 03 02 L] 00
Octal Bit 7 16 | 15 | 14 | 13 | 12 1 10 o7 06 05 04 [1¢] 02 n 00
Read Word 0 Reserved
1 Channel 0 Input Data
Channel 1 Input Data
Channel 2 Input Data

Channel 3 Input Data
Channel 4 Input Data

Channel 5 Input Data
Channel 6 Input Data

Channel 7 Input Data

wle| o] o] & e~

Qverrange Bits Underrange Bits

0 Bad | Cal | Cal
Cal | Done | Range

Bad
Structure

CJC
aver

cJc
Under

o [o]ofo]e

0 | Diagnostic Status |

Pwr
Up

Figure 6-31. 1794-1T8 Module Input Memory Map

Underrange bits—These bits are set if the input signal is below the input
channel's minimum range.

Overrange bits—These bits are set if 1) the input signal is above the input
channel's maximum range, or 2) an open detector is detected.

Cold Junction sensor underrange bit—This bit is set if the cold junction
temperature is below 0 °C.

Cold Junction sensor overrange bit—This bit is set if the cold junction
temperature is above 70 °C.

Bad Structure—This bit is set if an invalid thermocouple type is selected.
Powerup bit—This bit is set (1) until configuration data is received by the
module.

Critical Error bits—If these bits are anything other than all zeroes, return the
module to the factory for repair.

Calibration Range bit—Set to 1 if a reference signal is out of range during
calibration

Calibration Done bit—Set to 1 after an initiated calibration cycle is complete.
Calibration Bad bit—Set to 1 if the channel has not had a valid calibration.

Thermocouple/mV Input Module (1794-1T8) Write
Dec.Bit | 15 [ 14 |13 |12 |11 | 10 | 09 | 08 | 07 06 05 04 03 02 o1 00
OctalBit | 17 |16 [ 15 | 14 | 13 | 12 1 |10 | 07 06 05 04 03 02 01 00

Wiite Word 0 8-Bit Calbration Mask Pl S Filter Cutoff FOF | DataType
1 Thermocouple 3 Type | Thermocouple 2 Type Thermocouple 1 Type Thermocouple 0 Type
2 Thermocouple 7 Type | Thermocouple 6 Type Thermocouple 5 Type Thermaocouple 4 Type

Where: FOF = fixed dighal filter bit

Figure 6-32. 1794-1T8 Module Output Memory Map
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word | SocEn Description
Write Word 0 00-01 (00-01) | Module Data Type
Bit o1 00 | Definition
0 0 |*C (default)
0 1 °F
1 0 | Bipolar counts scaled between -32768 and +32767
1 1 | Unipolar counts scaled between 0 and 65535
Bit 02 (02) Fixed Digital Filter - When this bit is set (1), a software digital filter is enabled. This filter settles to
100% of a Full Scale step input in 60 imes the selected first notch filter time shown on page 4-3.
(Default - filter disabled.)
03-05 (03-05) | AJD Filter First Notch Frequency
Bit 05 04 03 | Definition
0 0 0 | 10Hz (default)
0 0 1 25Hz
0 1 0 50Hz
0 1 1 60Hz
1 0 0 100Hz
1 0 1 250Hz
1 1 0 500Hz
1 1 1 1000hZ
06 (06) Calibration High/Low bit - This bit is set during gain calibration; reset during offset calibration
07 (07) Ca! bration clock - this bit must be set to 1to prepare for a calibration cycle; then reset to 0 to initiate
calibration.
08-15 (10-17) | Calibration mask - The channel, or channels, to be calibrated will have the correct mask bit set. Bit 8
corresponds to channel 0, bit 9 to channel 1, and so on.

Figure 6-33. 1794-IT8 Write Word 0

Hardware First Notch Filter

A eeney " | dokz | 2shz | somz | oMz | doowz | 250Mz | Sookz | 1000Hz
(efleciive veschution) | (6bits) [ (6bits) | (16bits) [ (16bits) | (bits) | (13bits) | (tt-bits) | (-bits
N"mh:::;:;':""'b System Throughput (in ms and s)
1 325 145 85 75 55 a7 31 28
2 650 290 170 150 no 74 62 56
3 975 435 255 225 165 11 93 84
4 1.3s 580 340 300 220 148 124 12
5 1.6255 725 425 375 275 185 155 140
B 1.95s 870 510 450 330 222 186 168
7 2.275s 1.015s 595 525 385 258 217 196
8 2,605 1.16s 680 600 440 296 248 224

Detault selling

Figure 6-34. 1794-1T8 Hardware First Notch Filter
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Decimal Bit

o (Dctal Bit)

Description

Wirite Word 2 00-03 {00-03) | Channel 0 Thermocouple Type

Bit 03 02 o1 |00 Thermocouple Type - Range
0 0 o0 fo Milkvolts (default)
(1] 0 0 1 B 300tc 1800°C (572 to 3272°F)
(1] 0 0 E -270t01000°C (-454 to 1832°F)
0 0 1 J 21010 1200°C (-346 to 2192°F)
(1] 1 o |o K <7110 1372°C (-85 to 2502°F)
(1] 1 0 1 R -50to 1768°C  (-58 to 3214°F)
1] 1 1 0 5 -50to 1768°C  (-58 to 3214°F)
(1] 1 1 T -Titod00°C  (-99to 752°F)
1 0 o |o C 01 2315°C (32 to 4199°F)
1 0 0 1 N -27010 1300°C (-450 to 2372°F)
1 0 1 0 Reserved
1 0 1 Resamved
1 1 o o Module reports cold junction temperature for channels 00-03
1 1 o 1 Module reports cold junction temperature for channels 04-07
1 1 1|0 Reserved
1 1 1 No sensor connected (do not scan)

04-07 {04-07) | Channel 1 Thermocouple Type (see bits 00-03)
08-11 {10-13) | Channel 2 Thermocouple Type (see bits (0-03)
12-15 (14-17) | Channel 3 Thermocouple Type (see bits 00-03)
Wirite Word 3 00-03 {00-03) | Channel 4 Thermocouple Type (see write word 2, bits 00-03)
04-07 {04-07) | Channel 5 Thermocouple Type (see write word 2, bits 00-03)
08-11 {10-13) | Channel & Thermocouple Type (see write word 2, bits 00-03)
12-15 {14-17) | Channel 7 Thermocouple Type (see write word 2, bits 00-03)

Figure 6-35. 1794-1T8 Write Word 1 and 2
(Note: Write Words 2 & 3 should be labeled 1 & 2)

In this example, the first read block is set up to monitor the all of the under and
overrange bits on the module. The second read block monitors the Cold Junction
sensor underrange bit, Cold Junction sensor overrange bit, Bad Structure,
Powerup bit, Critical Error bits, Calibration Range bit, Calibration Done bit, and
Calibration Bad bit. The first write word(1) sets the module for °F units, 100 Hz
filtering, and no calibration. The second write word(2) sets the module for type K
thermocouples on channels 0, 1, 2, and 3. The third write word(3) sets the
module for type K thermocouples for channels 4 and 5, cold junction (0-3)
temperature on channel 6, and cold junction (4-7) on channel 7. See Figure 6-36
for GAP read and write block example.
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[ ] GTNE T8 [ G ) [ G ) [ G )
READT READZ WRITET WRITEZ WRITES
(CAITBIGINBITC J—10_CHANNEL {(ATIBITTNEC —10_CHANNEL *TRUE—{BO_v 1 SFALSE—{BO_V 1 SFALSE—{BO_V 1
BI_V Bl T0_CHANNEL_AIB/GT/NG/TC ) TO_CHANNEL— ATB/GING/TE TO_CHANNEL— ATB/GING/TE
CHI UNDERRANGE—BI_C_1 COLD JUNCTION UNDERRANGE —BI_C_1 TFALSE—B0_V 2 “FALSE—{B0_V 2 “FALSE—{B0_V 2
CHZ UNDERRANGE—BI_C_2 o OLD JUHETION OVERRANGE —{BI_C_t B “FALSE—[B0_\. 3 “TRUE—BO_V & “TRUE—BO_V &
CH2 UNDERRANGE—BI_C_3 o INVALID TC T¥PE—BI_C_3 £ TFALSE—{B0_\ 4 FALGE—{B0 M 4 FALGE—{B0 M 4
CH4 UNDERRANGE—BI_C_4 o FOWER UR BT —B1_C_4 B FALSE—{BO_V6 “FALSE—{BO_\ 6 “FALSE—{BO_\ 6
CHS UNDERRANGE—BI_C 5 v CRITICAL ERROR BITS —BI_C 5 Bl TRUE—BO_V & SFALSE—{BO N6 SFALSE—{BO N6
CHE UNDERRANGE—BI_C_6 v CRITICAL ERROR BIT—B1_C_§ B TFALSE—{B0_V.7 TRUE—BO_V.7 TRUE—BO_V.7
CHT UNDERRANGE—BI_C_7 o CRITIGAL ERROR BIT—{BI_C_7 B TFALSE—{B0_V 6 FALGE—{BO_M & FALGE—{BO_M &
CHE UNDERRANGE—BI_C & i NOT USED —{BI_C_& il TFALSE—{B0_V. 0 FALGE—{BO_M 0 FALGE—{BO_M 0
B BIL 1)
CH1 DVERRANGE—BI_C_0 OUT OF RANGE DURING CALIBRATION —{B1_C_8 “FALSE—{BO_\10 “FALSE—{B0_M_10 “FALSE—{B0_M_10
CHI OVERRANGE—BI_C_TD By CALIBRATION DONE —{B1_C_10 flen TFALSE—{BO_V 11 TRUE—BO V.11 TRUE—BO V.11
CHI OVERRANGE—BI_C_11 B CALIBRATION BAD —B1_C_11 FALSE—{B0 V12 FALSE—B0_V_12 *TRUE—BO_V_12
CH4 DVERRANGE—BI_C_12 Bt NOT USED —{Bl_C_i2 TFALSE—{BO_V 13 =FALGE—{BO_\ 13 TRUE—BO_V 13
CHE DVERRANGE—{BI_C_12 FL NOT USED —{Bl_C_12 TFALSE—{BO_V 14 FALSE—{BO_\ 14 FALSE—{BO_\ 14
CHB DVERRANGE—BI_C_14 B NOT USED —{B1_C_14 “FALSE—{BO_\15 *TRUE—B0_V_15 *TRUE—B0_V_15
CH? OVERRANGE—BI_C_1S B NOT USED —{B1_C_15 TFALSE—{BO_V16 FALSE—B0_V_16 "TRUE—BO_V_16
CHE OVERRANGE—BI_C_T6 B NOT USED —{BI_C_16 200—{80_ADD_1 216 —B0_ADD_! 232 —B0_ADD_!
344 —BI_4DD_1 260 —BI_AD0_1 201-{B0_ADD_2 217 —BO_ADD_2 233—{BO_ADD_2
345 —bl_ADD_1 361 —Bl_ADD 202 -{B0_ADD_3 219 —{BO_ADD 3 234—BO_ADD 3
346 —BI_ADD_3 02 —BI_ADD 3 203-{B0_ADD_4 219 —B0_ADD_4 236 —B0_ADD_4
347 <BI_ADD_4 363 {BI_ADD_4 204—{B0_ADD_5 220 —BO_ADD_5 236 —BO_ADD_5
34 —BI_ADD_5 264 BI_ADD S 205—{B0_ADD_6 221B0_ADD_6 237 <BO_ADD_6
340 —BI_4DD_§ 265 —BI_A00 6 206 —{B0_ADD_¥ 222 —{BO_ADD_T 23 —{BO_ADD_T
350 —BI_ADD_7 366 —BI_ADD 7 207 —{p0_ADD 8 133 —{BO_ADD & 139 —{BO_ADD &
3651 BI_ADD_8 307 —BI_AO0 8 182 —{BO_ADD 0 203 —B0_ADD_8 234—B0_ADD_8
436 =BI_ADD_8 352 {BI_ADD S 183-{80_ADD_10 209—B0_ADD_1D 225—B0_ADD_ID
437 <BI_ADD_10 263 {BI_ADD_10 184—{80_ADD_11 210—B0_ADD_11 226 -B0_ADD_11
439 —{bl_ADD_11 354 ~BI_ADD_11 145—{BO_ADD_12 211 —BO_ADD_12 237 —<B0_ADD_12
439 {BI_ADD_1Z 355 —BI_ADD_12 196 —{80_ADD_13 212—B0_ADD_13 123 —B0_ADD_13
340 —BI_ADD_12 256 —BI_ADD_13 187 —{BO_ADD_14 213-{B0_ADD_14 220—{B0O_ADD_14
341 <BI_ADD_14 267 {BI_ADD_14 188 —{B0_ADD_15 214—B0_ADD_15 230 —B0_ADD_15
342 —BI_ADD_15 358 —BI_ADD_15 189—{BO_ADD_16 215 —B0_ADD_1B 231{B0_ADD_1B
T I T— I T—
343 <BI_ADD_16 359 BIADD_18
GEN] FB_BI

Figure 6-36. Example of 1794-IT8 Read and Write GAP Blocks

To read the analog input words for the 1794-1T8 module, individual FB_Al blocks
were used. Again, the addressing for the analog input blocks need to be in bytes.
To convert from spreadsheet bit addresses to bytes, take the first bit of the word
in the spreadsheet for the 1794-IT8 module and divide by 8 bits/byte (208+-8=26).
Repeat this calculation for the rest of the addresses for each channel. In order to
read the output from the 1794-IT8 module correctly, the FB_AIl block must be
scaled appropriately. According to the 1794-1T8 manual, the Al_RL_1 (Minimum
Temp) and Al_RH_1 (Maximum Temp) must be scaled to ten times the Al_BL_1
(Scale Low) and Al_BH_1 (Scale High) values. Do not use the —95 to 2502 °F
range indicated in Figure 6-35, 1794-IT8 Write Word 1 and 2, above, because it
is in error. Use Figure 6-37 1794-IT8 Input Scaling, below, for type K
thermocouple range of —454 to 2502 °F.
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Input Scaling
Input Type Range Scaling F'l‘easﬂmtli'g:i

Millivolt -76.50 to +76.50mV -7650 to +7650 10uV
Type B 300 to 1800°C 3000 to 18000 0.1°C
Type E -270 to 1000°C 2700 to 10000 0.1°C
Type d -210 to 1200°C -2100 to 12000 0.1°C
Type K -270 to 1372°C -2700 to 13720 0.1°C
Type R -50 to 1768°C -500 to 17680 0.1°C
Type S -50 to 1768°C -500 to 17680 0.1°C
Type T -270 to 400°C -2700 to 4000 0.1°C
Type N -270 to 1300°C -2700 to 13000 0.1°C
Type C 0to 2315°C 0to 23150 0.1°C
Type B 572 to 3272°F 5720 to 32720 0.19F
Type E -454 to 1832°F -4540 to 18320 0.19F
Type J -346 to 2192°F -3460 to 21920 0.1°F
Type K -454 to 2502°F -4540 to 25020 0.1°F
Type R -58 to 3214°F -580 to 32140 0.19F
Type S -58 to 3214°F -580 to 32140 0.1°F
Type T -454 to 752°F -4540 to 7520 0.1°F
Type N -450 to 2372°F -4500 to 23720 0.1°F
Type C 32 to 4199°F 320 to 41880 0.1°F

Nofe: In thermocouple mode, scaled number has an implied decimal point 1 digit from the right. For
example, if reading is 18000, temperature i 1800.0. In millivolt mode, the implied deamal point is to
the left of the last 2 digits. For example, if reading is 2250, actual reading is 22.50m\

Again, from the 1794-IT8 manual, the range of the cold junction (reference

Figure 6-37. 1794-IT8 Input Scaling

junction) sensor is 0-70 °C. This converts to 32 to 158 °F. It has been found that

the Al_RL_1 and Al_RH_1 must be scaled to one hundred times the Al_BL 1
and Al_BH_1 values. See Figure 6-38 for example of 1794-IT8 GAP Analog

Read Blocks.
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Spreadsheet Address Output to GAP Application
(Bytes)
HE_T8 GiNG_[T8 GiNG_[T8 GiNE_IT8
TC TC2 TC3 TC 4
ABIGANGITE_1)—ff CHANNEL ABIGANGITE_2)—10_CHANNEL (ATBIGTNE/TE_3)—{I0_CHANNEL (ATBIG 1/NE/TE_4)—{I0_CHANNEL
AW_1 AV_ 4 AV 1—F AV 1p—H
26 aI_ADD_1 28 —{AI_ADD_1 30 —{AI_ADD_1 32—AI_ADD_1
AlLF_1 Al_F_1| AF_1 AF_1
-454.0 —AI_BL_1 4540 —AI_BL_1 4540 —Al_BL_1 4540 —Al_BL_1
2502 .0 —{A1_BH_1 2502 0 —{A1_BH_1 2502 0 —{AI_BH_1 2502 0 —{AI_BH_1
45400 ~{AI_RL_1 -4540.0 —{AI_RL_1 -4540.0 —{A|_RL_1 -4540.0 —{4|_RL_1
250200 [AI_RH_1 25020.0 —{AI_RH_1 25020.0 —41_RH_1 25020.0 —41_RH_1
(TRUE)—{AIR_1 (TRUE)—{AIR_1 (TRUE)—AI_R_1 (TRUE)—AI_R_1
FE_AI FE_AI FE_AI FE_Al
Reference Junction
GANG_|T2 GANG_|T2 GANG_|T2 GANB_ITS
TC 5 TC 6B TC 7 Tc g
1B 1INEITE ‘5)—\D7CHANNEL AAGIG NG/ TC_B)—10_CHANNEL ATBIGUNETC_7)—I0_CHANNEL ATBIGAMNETC_8)—I0_CHANNEL
A1V Al_V_1—F AlLV_1—%F AlLV_1—F
34 —{I_ADD_1 36 —{AI_ADD_1 38 —AI_ADD_1 40 —{AI_ADD_1
AI_F_1 AIF_1 AI_F_1 AI_F_1
454 gl _BL_1 -454.0—a1_BL_1 320—A_BL_1 320—AI_BL_1
2502.0 2502.0 AL BH_1 1580 —AI_BH_1 53,0 —AI_BH_1
4540 0 —{AI_RL_1 32000 —{Al_RL_1 32000 —{Al_RL_1
250200 —|AI_RH_1 158000 —Al_RH_1 158000 —Al_RH_1
~ (TRUE)—{AIR_1 (TRUE)—AI_R_1 (TRUE)—AI_R_1
FEORL FB_Al FB_Al FB_Al

Minimum Temp
Maximum Temp
Scale Low
Scale High

Figure 6-38. Example of 1794-IT8 GAP Analog Read Blocks

Allen-Bradley RTD Input (1794-IR8) Module

T

P I
@ Allen—Bradle 1794-IR8
3-WIRE RTD INPUT 8 CHANN —

&2

INPUT 0 INPUT 1 INPUT2  INPUT 3 INPUT 4 INPUTS  INPUTE INPUT7 gK
+ = - - - - - + -+ -

Y W Y W YO Y A S T 1
LTIy PP AT TTTT [ 1T
o o o e s s
N O WOt S YA W WY W A Y T Y N N WY o SO W 4
VT T I T e Ty e T T Il
i Y N s s s o o s Y o s s o o |

o O T S W YO WY o Y T o Y o Y YT Y s N W o M
[ T A T o T e [y gt

1=

See Figure 6-39 for example of 1794-IR8 module wiring.

P A N
[INENENE
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DISTRIBUTED I/O
Allen-Bradley FLEX I/O 1794-IR8
RTD INPUT with TB3TS BASE
RTD (+) A0 IAI IAI
PBI.A1.A06.G1.N7_RTD_01| RTD (-) A1 ] 7
Signal Return B17 v}
RTD (+) A2 IAI IAI
PBI.A1.A06.G1.N7_RTD_02| RTD (-) A3
Signal Return B19 ] lvl
RTD (+) Ad - -
PBI.A1.A06.G1.N7_RTD_03[ RTD (-) A5 [ L
Signal Return B21 L lvl
RTD (+) A6 IAI IAI
PBI.A1.A06.G1.N7_RTD_04| RTD (-) A7
Signal Return B23 L lvl
RTD (+) A8 IAI IAI
PBI.A1.A06.G1.N7_RTD_05( RTD (-) A9 T T
Signal Return B25 v
RTD (+) A10 IAI Ir\l
PBI.A1.A06.G1.N7_RTD_06{ RTD (-) A11
Signal Return B27 Ll lvl
RTD (+) A12 |”| IAI
PBI.A1.A06.G1.N7_RTD_07[ RTD (-) A13
Signal Return B29 Ll lvl
RTD (+) A14 IAI Inl
PBI.A1.A06.G1.N7_RTD_08| RTD (-) A15
Signal Return B31 L |V| 24
B16
B18
B20
B22
24V (COM) Ll
B28
B30
gg§ L— P To 24COM
C34 - To +24VDC
C35
C36
+24VDC C37
C38
c39 |
C40
C41
Chassis C42
Grnd C43
C44
C45
C46
C47
C48
C49
C50
C51

Figure 6-39. Example of 1794-IR8 Module Wiring

The memory map indicates that there are eleven read addresses and 3 write
address. The condensed format used to set up the address spreadsheet
specifies eleven read addresses and 3 write addresses also. See Figure 6-40 for
the input memory map and Figures 6-41 through 6-44 for the output memory
map for the 1794-IR8 module.
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Underrange bits—These bits are set if the input signal is below the input
's minimum range.

Overrange bits—These bits are set if 1), the input signal is above the input
's maximum range, or 2), an open detector is detected.

Powerup bit—This bit is set (1) until configuration data is received by the

channel

channel

module.

Critical Error bits—If these bits are anything other than all zeroes, return the

RTD Analog Input Module (1794-1R8) Read Words

Decimal Bit | 15 | 14 | 13 | 12 | 11 | 10 | 09 08 07 |06 J 05 [ 04 | 03 02 o1 | 00

OctalBit | 17 | 16 | 15 | 14 | 13 | 12 1 10 07 |06 J 05 [ 04 | 03 02 01 |00

Word 0 Reserved

1 Channel 0 Input Data

Channe! 1 Input Data

Channel 2 Input Data

Channel 3 Input Data

Channe! 4 Input Data

Channel 5 Input Data

Channe! 6 Input Data

Channe! 7 Input Data

w| o] w| o] o] =] |

Overrange Bits Underrange Bits

Cal | Done | Range Status Bits Up

10 U|D|D|U

0 |Bad Ca Cal 0 | Diagnostic |Pwr

| Reserved

D|D

Figure 6-40. 1794-IR8 Module Input Memory Map

module to the factory for repair.

Calibration Range bit—Set to 1 if a reference signal is out of range during

calibration

Calibration Done bit—Set to 1 after an initiated calibration cycle is complete.
Calibration Bad bit—Set to 1 if the channel has not had a valid calibration.

RTD Analog Input Module (1794-IR8) Write Words

Decimal Bit | 15 | 14 | 13 [ 12 | 11 | 10 | 09 | 08 07 06 |05 |04 03] 02 |01 |00

OctalBit | 17 | 16 | 15 | 14 | 13 |12 | 1 10 07 06 05 |04 03 | 02 |01 |00

Word 0 8-bit Calibration Mask Cal | CalMi | piger Guoft | Enh | MDT
Clk | Callo
1 RTD 3 Type RTD 2 Type RTD 1 Type RTD 0 Type
2 RTD 7 Type RTD 6 Type RTD 5 Type RTD 4 Type

Where:  Enh = Enhanced
MDT = Module Data Type

Figure 6-41. 1794-IR8 Module Output Memory Map

Woodward
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Dec. Bits

Word (Octal Bits) Description
Write word 0 00-01 Module Data Type
Bit 01 00
0 0 | °C (defaulf)
0 1 9F
1 0 | Bipolar counts scaled between -32768 and +32767
1 1| Unipolar counts scaled between 0 and 65535

Enhanced mode select - measures voltage drop across a precision resistor in the module to
compare with the unknown input. This improves module temperature drift characteristics, but
reduces module throughput.

03-05

AID Filter First Notch Frequency

Bit 05 04 03 | Definition
0 0 0 | 10Hz (default)
0 0 1 25Hz
0 1 0 50Hz
0 1 1 60Hz
1 0 0 100Hz
1 0 1 250Hz
1 1 0 500Hz
1 1 1 1000Hz

Calibration High/Low bit - This bit is set during gain calibration; reset during offset calibration

Calibration clock - this bit must be set to 1 to prepare for a calibration cycle; then resetto 0 to
initiate calibration.

08-15 (10-17)

Calibration mask - The channel, or channels, to be calibrated will have the correct mask bit set.
Bit & corresponds to channel 0, bit 9 to channel 1, and so on.

Figure 6-42. 1794-IR8 Write Word 0

Hardware First Notch Filter

A eeney " | dokz | 2shz | somz | oMz | doowz | 250Mz | Sookz | 1000Hz
(efleciive veschution) | (6bits) [ (6bits) | (16bits) [ (16bits) | (bits) | (13bits) | (tt-bits) | (-bits
N"mh:::;:;':""'b System Throughput (in ms and s)
1 325 145 85 75 55 a7 31 28
2 650 290 170 150 no 74 62 56
3 975 435 255 225 165 11 93 84
4 1.3s 580 340 300 220 148 124 12
5 1.6255 725 425 375 275 185 155 140
B 1.95s 870 510 450 330 222 186 168
7 2.275s 1.015s 595 525 385 258 217 196
8 2,605 1.16s 680 600 440 296 248 224

Detault selling

Figure 6-43. 1794-1T8 Hardware First Notch Filter
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word | oo i) Description
Write Word 1 00-03 Channel 0 RTD Type
Bit 03 02 o1 oo RTD Type - Range
0 0 o |o Resistance (default)
0 0 [ B No sensor connected - do not scan
0 0 1 0 100 ohm Pt cx = 0.00385 Euro (-200 to +870°C)
o 0 1 1 100 ohm Pt ¢ = 0.003916 U.S. (-200 to +630°C)
0 1 0 0 200 ohm Pt ¢z = 0.00385 Euro (-200 to +630°C)
0 1 0 1 500 ohm Pt ¢z = 0.00385 Euro (-200 to +630°C)
0 1 i |0 Reserved
0 1 1 1 10 ohm Copper (-200 to +260°C)
1 0 0 0 120 ohm Nickel (-60 to +250°C)
1 0 0 1 100 ohm Nickel (-60 to +250°C)
1 0 1 0 200 ohm Nickel (-60 to +250°C)
1 0 1 1 500 ohm Nickel (-60 to +250°C)
1 1 0 |o Reserved
1101 to 1111 - Reserved

04-07 Channel 1 ATD Type (see bits 00-03}

08-11 Channel 2 ATD Type (see bits 00-03)

12-15 Channel 3 ATD Type (see bits 00-03)

Write Word 2 00-03 Channel 4 RTD Type (see write word 1, bits 00-03)

04-07 Channel 5 RTD Type (see write word 1, bits 00-03)

08-11 Channel 6 RTD Type (see write word 1, bits 00-03)

12-15 Channel 7 ATD Type (see write word 1, bits 00-03)

Figure 6-44. 1794-1T8 Write Word 1 and 2

In this example, the first read block is set up to monitor the all of the under and
overrange bits on the module. The second read block monitors the Powerup bit,
Critical Error bits, Calibration Range bit, Calibration Done bit, and Calibration Bad
bit. The first write word(1) sets the module for °F units, 100 Hz filtering, and no
calibration. The second write word(2) sets the module for 100 ohm Pt Euro RTD
on channels 0, 1, 2, and 3. The third write word(3) sets the module for 100 ohm
Pt Euro RTD for channels 4, 5, 6, and 7. See Figure 6-45 for GAP read and write

block example.
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GIN7_IRg
READT
(AIBIGUNT/RTO ) —I0_CHANNEL

BT
CHANNEL 1 UNDERRANGE—BI_C_1

BV 2
CHANNEL 2 UNDERRANGE—{BI_C_2

BV 3
CHANNEL 3 UNDERRANGE—{BI_C_3

BI_V_4
CHANNEL 4 UNDERRANGE—BI_C_4

BI_V.S
CHANNEL 5 UNDERRANGE—{BI_C_

BIZV.E
CHANNELE UNDERRANGE—{BI_C_6

BIVF
CHANNEL 7 UNDERRANGE—{BI_C_7

BV 8
CHANNEL 8 UNDERRANGE—{BI_C_8

B8

CHANNEL 1 OVERRANGE—{BLC S

BI_v1D)
CHANNEL 2 DVERRANGE—{BI_C_10
Bl 1
CHANNEL 3 OVERRANGE—{Bl_C_11
BI_v12

CHAMNEL 4 DVERRANGE—BI_C_12

BI_v 13

CHANNEL 5 OVERRANGE—{BLC_13  — —

BI_v_14;

CHANNEL 6 DVERRANGE—{B1_C_14

BI_v 15

CHANNEL 7 DVERRANGE—BI_C_15

BI_v 18

CHANNEL & OVERRANGE—{BI_C_I6
s20—{B1_ADD_1
521-{BLADD 2
s22-{8lADD 3
523 —{B1_ADD_4
s24-{8_ADD_S
s25-{81_ADD_6
£26-{8ADD 7
527 -{8l_ADD &
$12-{8_ADD S
513-{BLADD_1D
s14—{8L_ADD_11
s15—{8LADD_1Z
s16—{8_ADD_1Z
S17-{BLADD_14
s1a—{BLADD_IS

Sla-{BI_AD0_16

2]

NOT USED —BI_C_1
NOT USED —BI_C_2
NOT USED —BI_C_3
FOWER P BIT—BI_C_4
CRITICAL ERROR BITS —{BI_C_§
CRITICAL ERROR BIT—BI_C 6
CRITICAL ERROR BIT—BI_C_7
NOT USED —BIC_&
CALIBRATION OUT OF RANGE—|BI_C_8
CALIBRATION DONE—{BI_C_10
CALIBRATION BAD —BI_C_T1

NOT USED —BI_C_12

NOT USED —BI_C_13

NOT USED —BI_C_14

NOT USED —BI_C_15

HOT USED —BI_C_16

536 —BI_ADD_1

537 —BI_ADD 3

532 —{BLA00 3

629 BI_ADD_4

640 —{BIAO0 S
&41-{BIAO0 6
542 -{BLADD 7
643 —{BIADD 8

528 —{B1_AD0 9

523 ~{BIADD_1D
&30 —{BIAOD_11
631 —{BIADD_12
632 BI_ADD_13
533 -{BLADD_14
534—{BIADD_IS

535 -{BI_ADD_1B

[EEAE
READZ
ATA/G17H7ART0 ) —10_CHANNEL

Bl_ 4]
Bl S
Bl G
Blv.7
]

BILID

BN

FE Bl

GiN7_Re
WRITED
*TRUE—BO_W.1
10_CHANNEL
“FALSE—B0_\ 2
“FALSE—B0_\ 3
"FALSE—B0_\ 4
"FALSE—BO_W.S
“TRUE—BO_. &
“FALSE—B0_W.7
“FALSE—B0_\ 8
“FALSE—B0_\ 0
"FALSE—BO_V_10
SFALSE—BO_W_11
"FALSE—BO_Y_12
“FALSE—B0_V_12
SFALSE—BO_W_14
“FALSE—B0_\ 15
“FALSE—BD_\_16
264—{B0_ADD_1
265 —{0_ADD 2
266 —{B0_ADD3
267 —{P0_aD0 4
263 —{0_ADD_5
269 —{E0_ADD_6
270—{B0_4DD_7
271—{p0_ADD 3
266 —{E0_ADD 3
257 —{BO_ADD_I0
255 —{BO_ADD_11
269 —{B0_ADD_12
260—{B0_ADD_13
261—{E0_4DD0_14
262—{BO_ADD_15

263—{P0_ADD_16

WRITEZ
“FALSE —B0 W 1
T0_CHANNEL
*TRUE —R0_\ 2

FE_B0

GiN7_Ra

*FALSE —B0_ 3
"FALSE B0 W 4
TFALSE —B0_v 5
*TRUE —B0_.8
"FALSE —B0_v.7
FALSE —B0_\ 8
"FALSE —B0_ 8
*TRUE —p0_M_ 10
"FALSE —B0_ 11
FALSE —B0_v_12
FALSE —B0_V_13
“TRUE -0 14
“FALSE —B0_v_15
“FALSE —B0_v_1
260 —p0_ADD_1
281 —p0_ADD_2
62 —pO_ADD_3
222 —B0_ADD_4
84 —B0_ADD_S
86 —B0_ADD_G
86 —B0_ADD_7
267 4p0_ADD B
72 —B0_ADD_B
73 —pO_ADD_1D
474 —p0_ADD_11
476 —B0_ADD_12
476 —B0_ADD_13
477 —B0_ADD_14
75 —p0_ADD_15

278 —po_ADD_TE

FE_B0

AT/B/G 1/NTRTD

“FALSE—{BD
“TRUE—{B0_\.
“FALSE—BO_V.3
SFALSE—{BO_\ 4
SFALSE—BO_V.S
*“TRUE-{BO_\_B
“FALSE—BO_V_7
“FALSE—BO_V 8
“FALSE—BO_V 8
*TRUE{B_V_10
=FALSE—BO_V_11
SFALSE—BO_M_12
“FALSE—BO_V_12
*TRUE-{BO_W_14
“FALSE—BO_\_15

“FALSE—BO_M_I6

GiN7_IRE
WRITES

A
10_CHANNELHCATB/G 1/NF/RTL
2

296 —{BO_ADD
207 —{B0_ADD_2
293 —{BO_ADD_3
299 B0_ADD_4
300 -BO0_ADD 6
301 —B0_A0D 6
302 -BO0_ADD_7
303 —{BO_ADD &
263 —BO_ADD 0
269 -{BO_ADD_10
290 ~{B0_ADD_11
201 —{B0_ADD_12
202 {BO_ADD_13
203 -BO_ADD_14
294—{BO_ADD_15

295 -{BO_ADD_18
T —

Figure 6-45. Example of 1794-IR8 Read and Write GAP Blocks

To read the analog input words for the 1794-IR8 module, individual FB_Al blocks
were used. Again, the addressing for the analog input blocks needs to be in
bytes. In order to read the output from the 1794-IR8 module correctly, the FB_Al
block must be scaled appropriately. According to the 1794-IR8 manual, the
Al_RL_1 (Minimum Temp) and Al_RH_1 (Maximum Temp) must be scaled to ten
times the Al_BL_1 (Scale Low) and Al_BH_1 (Scale High) values. From the
1794-IR8 Input Scaling, it can be seen that the 100 ohm Pt Euro RTD range is —
328 to 1598 °F. See Figure 6-46 for Input scaling for RTDs.

Input Scaling

Range Degrees Counts Iﬂ:ﬁmﬂa
100 ohm Pt Euro -328 to +1598°F -3280 to +15980 0.1°F
100 ohm PtU.S -328 to +1166°F -3280 to +11660 0.1°F
200 ohm Pt Euro -328 to +1166°F -3280 to +11660 0.1°F
500 ohm Pt Euro -328 to +1166°F -3280 to +11660 0.1°F
100 ohm Nickel -T6 to +482°F -760 1o +4820 0.1°F
120 ohm Nickel -112 to +500°F =1120 to +5000 0.1%F
200 ohm Nickel -76 to +482°F -760 1o +4820 0.1%F
500 ohm Nickel -76 to +482°F -760 to +4820 0.1%F
10 ohm Copper -328 to +500°F -3280 to +5000 0.1%F

Mote: Temperature data has an implied decimal point 1 space to the right of the last digit. (divide by 10). For example, a

readout of 17799 would actually be 177.92

Figure 6-46.1794-IR8 Input Scaling
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See Figure 6-47 for example of 1794-IR8 GAP Analog Read Blocks.

Spreadsheet Address Output to GAP Application
/ (Bytes)
M7 IR G1NT IRE Z1HT IRE G1HT IRE
| RTD_1 RTD 2 RTD_Z RTD 4
QH&J’GHN?#RTD 1)—wicHANNEL @ﬂﬁﬁ’GﬂNWRTD Z)—10_CHAMNEL :—)k @1.’64‘614‘N7.’RTD 3)—{I0_CHAMHEL :—)K @1{?#61#N7.’RTD 4—I0_CHAHNEL

A ALW_1 Al Al
43 —AI_ADD_1 50 —|AI_ADD_1 52 AILADD_1 S4—AI_ADD_1
AF_1 AIF_1 ALF_1 ALF_1
-328.0 —{AI_BL_1 -328.0AI_BL_1 3280 —{ALBL_1 -328.0 —{ALBL_1
16980 —AI_BH_1 1688 0 —AI_BH_1 1698 0 —{ALBH_1 16980 —{AI_BH_1
32800 —{Al_RL_1 32800 —AI_RL_1 37800 —{AI_RL_1 32800 —{Al_RL_1
158800 —{AI_RH_1 168800 —{AI_RH_1 159800 —AI_RH_1 169800 —Al_RH_1
(TRUE)TAI_R_1 (TRUE)—{AI_R_1 (TRUE)AI_R_1 (TRUE)TAI_R_1
FE_Al FE_Al FB_Al FB_Al
GINT_IRE GINT_IRE GINT_IRE SANT_IRS
RTD_& RTD_& RTC 7 RTD &
(BABGNTIRTD 5—{I0_CHANNEL EABIE1NTIRTD 5—{I0_CHANNEL BABIE1NTRTD T)—{I0_CHANNEL (RA/BIG1/NTIRT D _B)}—I0_CHANNEL
A_1—# AlL_1p—# A1 B Al
56 —AI_ADD_1 55 —|Al_ADD_1 50 HALADD_1 B2 Al_ADD_1
AILF_1 A_F_1 ALF_A LF_1
-3za.0 —{Al_BL_1 3za0—{a_BL_1 3280 —{AL_BL_1 2280 —ALBL 1
1593.0‘ NEH_1 1588.0 —AI_BH_1 15980 —{ALBH_1 1608.0 —AI_BH_1
A 4
.3za0 D;A NRL_1 32800 4AI_RL_1 32800 —{AI_RL_1 -=280.0 —AL_RL_1
158800, QAT 15880.0 AI_RH_1 158800 —{AI_RH_1 156820.0 7 AI_RH_1
(TRUE) —h}’\ (TRUE)—{AI_R_1 (TRUE)AI_R_1 (TRUE)TAI_R_1
FE FE_AI FB_Al FB_Al
Minimum Temp
Maximum Temp
Scale Low
Scale High

Figure 6-47. Example of 1794-IR8 GAP Analog Read Blocks

Allen-Bradley Flex I/0O Modbus Configuration

MODBUS is an application layer messaging protocol, at level 7, as defined in the
OSI (Open System Interconnection) model. It provides client/server
communication between devices connected on different types of buses or
networks. It is a request/reply protocol and offers services specified by function
codes. MODBUS function codes are elements of MODBUS request/reply PDUs
(Protocol Data Unit).

Modicon developed the Modbus addressing scheme around the data table and
I/O structure in Modicon PLCs. Allen-Bradley Flex 1/O is a modular system which
combines the functions of terminal blocks and I/O modules for distributed I/O.
Each Flex I/0 system has the following components: a Base Controller and one
or more 1/0 Module(s). Flex I/O systems can contain up to 8 I/O modules per
slave (node). An external +24 VVdc power supply is required.

In this example, one 3170-MBS MODBUS adapter from ProSoft Technology, Inc.
is interfaced with seven terminal base units with installed FLEX I/O modules,
forming a FLEX I/O system.

The 3170-MBS is a Network Interface Adapter that communicates between the
FLEX 1/0O module backplane and AtlasPC/Master across a serial RS-485
connection. The 3170-MBS module is a slave device to the AtlasPC control, and is
a master controller of the FLEX 1/O modules. The I/O data exchange occurs as
follows: Output data is sent from the AtlasPC control across the RS-485 connection
to the 3170-MBS adapter. The network interface adapter then automatically
transfers the data across the FLEX I/O backplane to the output modules. Inputs
from the input modules are collected by the network interface adapter via the
backplane and sent across the RS-485 connection to the AtlasPC control.
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The most common data space used is the 4xxxx space using the Function Codes
3, 6 and 16. This space is used to transfer 16 bit register values and can be used
to transfer bit mapped data. In this example of the Allen-Bradley configuration,
only the 4xxxx address space is used, which results in all discrete
communications being done in analog words.

Each Flex module has 60 words of address space (30 Input or Read addresses
and 30 Output or Write addresses). Data can be mapped in two directions,
horizontal or vertical. There are 15 Horizontal and 15 Vertical addresses
assigned per module. With horizontal addressing, the adapter addresses the first
input and output word for each module incrementally across the modules. 40001
for module 0, 40002 for module 1 and so on. Vertical addressing increments all
the words for each module. For example, the vertical read words for slot O start
with 41001 and increment to 41015.

In order to simplify the nomenclature used in creating the GAP application,
certain naming conventions were changed with respect to the manufacturer’s
naming convention. In this example, Woodward refers to the node address as the
Group address. The 3170-MBS Group address (Node address), is set by a dip
switch located on the 3170-MBS module. In this example the address is set to
01.

Upon power—up, the 3170-PDP goes to an initialization state and performs a
self-test (memory check, data memory clear. If a failure occurs, the interface
adapter transitions to a faulted state and waits for reset (cycle power). Otherwise,
the adapter begins monitoring the network (run state) for messages.

In this example, the power wiring is daisy—chained to the Network Interface
adapter and then to the terminal bases. See Figure 6-48 for Allen-Bradley Flex
I/O configuration layout.

. Discrete Output Discrete Output Analog Input Analog Output Input (1794-1T8) ~
Discrete Input (Sink) (1794- | (Relay) (1794- | (Current) (1794 | (Current) (1794 | with Terminal | 1D Input (1794
Modbus Interface | (Sink) (1794-1B16) | "1\ 15) ith OW8) with IE8/B) with OE4/B) with Base (1794 | 'R8) with Terminal
(3170-MBS) with Terminal h ’ Terminal B ' Base (1794-
Base (1794-TB3S) Terminal Base Terminal Base erminal Base Terminal Base TB3TS_) and Cold TB3TS)
(1794-TB3S) (1794-TB3S) (1794-TB3S) (1794-TB3S) Junction (1794-
cJc2
Group Node 1 Node 2 Node 3 Node 4 Node 5 Node)G Node 7

DIN RAIL
Thermocouple

ol AN NN N

EXTERNAL
24VDC
POWER
SUPPLY

Figure 6-48. Allen-Bradley Flex I/0O Configuration

Address Spreadsheet

The 1/0 map for a module is divided into read words and write words. Read
words consist of input and status words, and write words consist of output and
configuration words. The number of read words or write words can be 0 or more.

To keep track of the addressing for all of the reads and writes, the creation of an
address spreadsheet is very useful. This address spreadsheet can be derived
from the network interface module (head) 3170-MBS User Manual. The Allen-
Bradley 1/0 modules can be addressed in two ways (Horizontal or Vertical). It has
been found that vertical addressing works best with the sequential nature of the
MODBUS_M GAP block repeat field functionality. See Table 12.7.1.3-1 for
address spread sheet for this example.
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Vertical Read Addresses

IB16 oV16 OWS8

41001 41016 41031
41002 41017 41032
41003 41018 41033
41004 41019 41034
41005 41020 41035
41006 41021 41036
41007 41022 41037
41008 41023 41038
41009 41024 41039
41010 41025 41040
41011 41026 41041
41012 41027 41042
41013 41028 41043
41014 41029 41044
41015 41030 41045
Vertical Write Addresses

IB16 OoV16 OWS8

41201 41216 41231
41202 41217 41232
41203 41218 41233
41204 41219 41234
41205 41220 41235
41206 41221 41236
41207 41222 41237
41208 41223 41238
41209 41224 41239
41210 41225 41240
41211 41226 41241
41212 41227 41242
41213 41228 41243
41214 41229 41244
41215 41230 41245

Table 6-4. Modbus Word Address Spreadsheet

IE8/B

41046
41047
41048
41049
41050
41051
41052
41053
41054
41055
41056
41057
41058
41059
41060

IE8/B

41246
41247
41248
41249
41250
41251
41252
41253
41254
41255
41256
41257
41258
41259
41260

OEA4/B
41061

41062
41063
41064
41065
41066
41067
41068
41069
41070
41071

41072
41073
41074
41075

OEA4/B
41261

41262
41263
41264
41265
41266
41267
41268
41269
41270
41271

41272
41273
41274
41275

IT8

41076
41077
41078
41079
41080
41081
41082
41083
41084
41085
41086
41087
41088
41089
41090

IT8

41276
41277
41278
41279
41280
41281
41282
41283
41284
41285
41286
41287
41288
41289
41290

IR8

41091
41092
41093
41094
41095
41096
41097
41098
41099
41100
41101
41102
41103
41104
41105

IR8

41291
41292
41293
41294
41295
41296
41297
41298
41299
41300
41301
41302
41303
41304
41305

Empty Slot
41106
41107
41108
41109
41110
41111
41112
41113
41114
41115
41116
41117
41118
41119
41120

Empty Slot
41306
41307
41308
41309
41310
41311
41312
41313
41314
41315
41316
41317
41318
41319
41320

In order to assign a specific function to each address, review each module’s
memory map. These memory maps define which addresses are used within the
Address Spreadsheet. Not all of the 15 vertical addresses assigned to each
module are used. Only the number of addresses specified in the memory map for
each module are used. The remaining addresses are undefined. Those
addresses defined in the individual /0O module’s memory maps are highlighted in

Table 12.7.1.3-1 above.
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Use the following documents from the manufacturer to obtain the Memory Maps
and related information.

Module Document P/N

Discrete Input (Sink) 1794-5.4

Discrete Output (Sink) 1794-5.29

Discrete Output (Relay) 1794-5.19

Analog Input (Current) 1794-5.6

Analog Output (Current) 1794-5.5

Thermocouple Input 1794-6.5.7

RTD Input 1794-6.5.4

Modbus Interface 3170-MBS USER MANUAL

Nomenclature

When creating a new GAP application, it is important to establish a well
organized block naming convention up front. Once done, it is easier to find
specific functions and 1/O within a large GAP application. Though not shown in
this example, the Category and Block Names could follow similar nomenclature
rules to those shown in Chapter 1 (Profibus).

GAP Application

In order to communicate between the Atlas serial RS-485 port and the 3170-
MBS, a MOD_PORT and MODBUS_M block must be defined in GAP. The
MOD_PORT block defines the serial communications baud rate, stop, parity, and
type of interface (RS-232, 422, 485). The MODBUS_M block defines the
addressing for Modbus communications between the Atlas and the distributed
I/0. Based on the Address Spreadsheet, this block can be customized to read
and write to appropriate addresses. See Figure 6-49 for
MODBUS_M/MOD_PORT setup example.

ADZ_MAIN
MODEUS
ADZ_MAIN.COMM_01MOD_PORT —PORT_1

E_ERR_1_1
RESET RESET OR—M_RST

LERR_1_1

A02_MAIN TFALSE —I_MOD_1
COMM_01 E_ERR_1_]

*10 (1, 12)—BAUD "FALSEE_RST_1
MOD_PORT‘@—AOQ_MAIN.MODBUS.PORT_1 (Sh54-4D) L ERR_1_2

*1(1,3)—{STOP "FALSE —I_MOD_2
P_STATUS| E ERR_1_3|

*1 (1, 3)—{PARITY *FALSE—E_RST_2
FAULT] L ERR_1_3

*3 (1, 3)—{DRIVER *FALSE —{|_MOD_3
MOD_PORT E_ERR_1_4|

*FALSE —E_RST_3

[_ERR_1_4
TFALSE —I_MOD_4

*FALSE —|E_RST_4
MODBUS W | 5

Figure 6-49. MODBUS_M Block Example
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The E_ERR_1_x output field on the MODBUS_M block is used to display
Exception Error on PORT_1 per RPTx. It latches TRUE when an exception error
is detected. E_NUM_1_X (hidden) displays the error number. See Table
12.7.1.3-3 for exception errors.

|CODE|NAME IMEANING
|The following are generated by the slave.
o0 |[NO ERROR |[Error free
01 ILLEGAL Message function received is not an allowable action for
FUNCTION addressed slave. (Unsupported or illegal function code).
Address referenced in data field is not an allowable address
02 ILLEGAL DATA for the addressed slave location. (Master requested data
ADDRESS " :
which is not configured from slave).
ILLEGAL DATA mount of data requested from slave was too large for slave to
03 . h
VALUEA return in a single response.
|The following are generated by the master.
09 CHECKSUM Error in checksum in message from slave. Can indicate link
ERROR quality and/or noise problems.
10 GARBLED Data received from the slave, but is too short to be a valid
MESSAGE Modbus message/response.
UNSOLICITED - .
20 RESPONSE Unsolicited message received from slave.
21 BAD FC IN Slave returned a message with a different function code from
RESPONSE the command sent.
29 BAD ADD IN Slave returned a message with a different address from the
RESPONSE command sent.
NO SLAVE
23 RESPONSE No response from slave.
MOE/CODER
24 ERROR MOE/CODER error.
25 INTERNAL SYS Internal system error
ERROR y '

Table 6-5. MODBUS_M Exception Errors

The L_ERR_1_x is used to display Link Error on PORT_1 for RPTx. It goes
TRUE when the slave fails to answer a data request. If a response isn't received
in TIME_OUT _x seconds, the request is retried. If a response isn't received in
TIME_OUT _x seconds after the request is retried, then this output is set true.

While waiting for a response from one slave, the master is not communicating
with the other slaves. So, if multiple slaves fail at the same time (i.e. broken
cable), the L_ERR_1_x for the first slave attempted will occur at 2 x
TIME_OUT_x. But, the second L_ERR_1_x won't go true until 2 x TIME_OUT_x
after the first failure because no communications are attempted with that slave
until after the first has timed out.
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The 3170-MBS RS-485 communications setup must be configured manually with
two DIP switches located on the Adapter. These DIP switches must reflect the
settings specified in the MOD_PORT and MODBUS_M blocks. The MOD_PORT
block defaults to 8 data bits per word. These setting were set as follows for this
example:

Baud Rate 38400

Stop Bit 1
Parity Off
Data Bits 8
Modbus Mode RTU
Address 001

In order to limit the size of the MODBUS_M address repeat groups, four repeat
groups were set up. These groups consisted of:

Group 1 addresses 40121-40173 (Adapter Status Words)

Group 2 addresses 41001-41120 (Analog Read), 41201-41245 (Analog Write)
Group 3 addresses 41246-41290 (Analog Write)

Group 4 addresses 41291-41294 (Analog Write)

The analog writes were split into small groups with no more than 45 analog write
addresses each. It was found that the Allen-Bradley adapter couldn’t accept
more than 45 write requests per group. If more than 45 analog write addresses
are listed, the 3170-MBS will not communicate with the AtlasPC control. From
the Address Spreadsheet, it can be seen that the Allen-Bradley modules require
all read and write addresses be in the 40000 block of addresses. The
AR_F_CODE field specifies the Analog Read Function Code for Modbus. By
setting the AR_F_CODE field to 3, the MODBUS_M block will access addresses
40001-4FFFF for reads. Address offsets are specified in the AR_ADD_X fields in
order to limit the number of repeats within each address group. See Figure 6-50
for example of MODBUS_M repeat fields.

Group 1 Group 2 Group 3 Group 4
1 hide |< §_ADD_2 1 hide |< S_ADD_3 1 hide |< S_ADD_4 1

<S8 IP_1_1 m hide |<S_IP_1_2 10] hide |[<S_IP_1_3 0] hide [<S_IP_1_4 0
<S5 IP_2 1 m hide |[<S_IP_2_2 10] hide [¢S_IP 2 3 0] hide [<S_IP_2_4 0
<5 IP 31 ] hide |[<S_IP_3 2 0] hide [¢S_IP_3 3 0] hide [<S_IP 3 4 [0]
<S5 IP 41 m hide |[<S IP 4 2 10 hide [<S_IP_4 3 0] hide [<S_IP 4 4 0
<S_PORT_1 m hide |< 5_PORT_2 0] hide (< 5_PORT_3 0] hide |< S_PORT_4 0)
<| MOD 1 *FALSE show |<1_MOD_2 *FALSE show |<1_MOD_3 *FALSE show [< I_MOD_4 *FALSE
<E RST 1 *FALSE show |[< E_RST_2 *FALSE show |< E_RST_3 *FALSE show [< E_RST_4 *FALSE
< THMEQGTJ [1.5] hide |< TIMEOUT 2 1.5) hide |< TIMEOUT_3 1.5 hide |< TIMEOUT 4 1.5
SE NUM 1 1 hide |> E_ NUM 1 2 hide [> E_NUM_1_3 hide |> E_NUM_1_4
SE ERR 1 1 show |> E_ERR_1_2 show |>E_ERR_1_3 show |> E_ERR_1_4
SLERR 11 show |>L_ERR_1_2 show |> L_ERR_1_3 show |> L_ERR_1_4
SE NUM 2 1 hide |> E_NUM_2_2 hide [> E_NUM_2_3 hide |> E_NUM_2 4
> E_EHH _2 _1 show > E_ERR 2 2 show |> E_ERR_2_3 show |> E_ERR_2_4
> LiERF(gi] show [> L ERR_2 2 show |>L_ERR_2_3 show |> L_ERR_2_4
<BW ADD 1 hide |< BW_ADD_2 hide |< BW_ADD_3 hide |< BW_ADD_4
RPTbwl >> |RPTbw2 »  |RPTbw3 55 |RPThwa
<BR F CODE_ [[7 hide |< BR_F_CODE_ ([2] hide [¢ BR_F_CODE_ ||[2) hide [< BR_ F CODE_ ||[2)
<BR ADD 1 hide |< BR_ADD_2 hide |< BR_ADD_3 hide |< BR_ADD_4
Rp'r{ﬂ . >> [RPTbr2 >> [RPTbr3 >> |RPTbr4
< AR F CODE 3 hide |<AR_F_CODE_: (3 hide [¢ AR_F_CODE_ |3 hide |< AR_F_CODE_. ||3
<R ADD 1 |170 hide |< AR_ADD_2 1000 hide |< AR_ADD_3 hide |< AR_ADD_4
np-ra_ﬂ - >> |RPTar2 >> |RPTar3 >> |RPTar4
< AW ADD 1 hide |< AW ADD_2 1200 hide |< AW ADD_3 1245 hide |< AW _ADD_4 1290
RPTa;r] . >> |RPTaw2 >> |RPTaw3 3> |RPTaw4 =

Figure 6-50. MODBUS_M Block RPT Window Example
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Within the MODBUS_M RPT window, there are four repeats for each group
(RPTbw1, RPTbr1, RPTar1, and RPTaw1). Each one of these RPT fields opens
another window which displays the addresses assigned for that particular group.
See specific module sections below for memory map function assignment.
Example for Module 1 status bits (AR_V_1_1): since group one uses
AR_F_CODE = 3, the starting address is 40000. The AR_ADD_1 offset is 120.
Therefore the Module 1 status word (AR_V_1_1) has an address of 40000 + 120
+ 1 =40121. All of the addresses specified in the Address Spreadsheet are
mapped into MODBUS_M block by applying this formula. See Figures 6-51,
6-52, 6-53, 6-54, and 6-55 for Groups 1, 2, 3, and 4 read/write address windows.
Only those addresses specified in the Memory map/Address Spreadsheet are
shown to abbreviate the figures. Group 1 doesn’t contain any RPTbw1, RPTbr1,
or RPTaw1 repeat fields because it is used for the Adapter Status Words. See
Prosoft Modbus Interface (3170-MBS) Module section below for memory map
functionality. Figure 6-51 shows the read addresses for Group 1 (40121-40173,
Adapter Status Words).

MODULE FAULTS & LAST STATE BITS hide |<AR_C_1_34 MBS REVISION LEVEL hide |<AR_C_1_51 RESPONSES TO HOST
hide [>AR_V_1_34 hide [> AR_V_1_51
0. hide |[< AR_M_1_34 0.0 hide |< AR_M_1_51 1.0
0.0) hide |[<AR_D_1_34 (0.0) hide |< AR_D_1_51 0.0
MODULE 1 STATUS BITS hide |<AR_C_1_35 MBS BATCH NUMBER hide [<AR_C_1_52 NO RESPONSES TO HOST
hide [>AR_V_1_35 hide |> AR_V_1_52
0.0 hide [< AR_M_1_35 1.0 hide |[< AR_M_1_52 n.
0.0 hide [<AR_D_1_35 (0.0) hide |< AR_D_1_52 [0.0)
MODULE 2 STATUS BITS hide |<AR_C_1_36 FUNCTION CODE 1 COUNTER hide |< AR_C_1_53 LAST DETECTED ERROR
hide [> AR V_1_36 hide |> AR_V_1_53
1.0y hide [<AR_M_1_36 [1.0) hide [< AR_M_1_53 [1.0)
0.0) hide |[< AR_D_1_36 (0.0) hide [< AR_D_1_53 =||(0.0]
MODULE 3 STATUS BITS hide |<AR_C_1_37 FUNCTION CODE 2 COUNTER
hide [>AR_V_1_37
1.0 hide [¢AR_M_1_37 .0
0] hide [< AR_D_1_37 [0.0)
MODULE 4 STATUS BITS hide |<AR_C_1_38 FUNCTION CODE 3 COUNTER
hide [>AR_V_1_38
0.0 hide [<AR_M_1_38 [1.0)
0.0) hide [<AR_D_1_38 (0.0)
MODULE 5 STATUS BITS hide |<AR_C_1_39 FUNCTION CODE 4 COUNTER
hide [> AR_V_1_39
1.0 hide [¢ AR_M_1_39 .0
0.0 hide [<AR_D_1_39 [0.0)
MODULE 6 STATUS BITS hide (< AR_C_1_40 FUNCTION CODE 5 COUNTER
hide [>AR_V_1_40
0.0 hide [<AR_M_1_40 1.0$)
(0.0) hide [< AR_D_1_40 0.0
MODULE 7 STATUS BITS hide |<AR_C_1_4a1 FUNCTION CODE 6 COUNTER
hide |> AR_V_1_41
1.0 hide [<AR_M_1_41 0.0
0.0 hide [<AR_D_1_11 [0.0)
MODULE 8 STATUS BITS hide |<AR_C_1_42 FUNCTION CODE 15 COUNTER
hide [>AR_V_1_42
1.0 hide [<AR_M_1_42 1.0$)
0] hide [< AR_D_1_42 [0.0)
hide |<AR_C_1_43 FUNCTION CODE 16 COUNTER
hide [> AR_V_1_43
hide [< AR_M_1_43 [.0)
hide [<AR_D_1_43 (0.0)

Figure 6-51. MODBUS_M Block Group 1 Analog Read RPT Example
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Figure 6-52 shows all of the used read addresses for Group 2 (41001-41120,
Analog Read)

hide [CARLC. 21 | [IB16 CHANNELS hide |[< AR_C_2_61 OE4/B OPEN WIRE & POWER UP BITS hide |< AR € 2 97 IR8 CHE
hide |> AR_V_2_1 hide hide [> AR V 2 97
hide |< AR_M_2 1 (1.0 hide 0.0 hide |< AR_M_2_987 0.0
hide [<AR_D_2_1 0.0) hide 0.0 hide |< AR_D_2_97 (0.0)
hide [<AR € 2 48 \ES/B CH1 hide IT8 READ 1 (NOT USED) hide [< AR C 2 98 IR8 CHY
hide |> AR ¥ 2 46 hide hide |> AR_V_2_98
ide |CAR M 2 46 |(1.0) hide L M_2_ n.0) hide [CARLM 2 98 |(L0)
(AR D 2 46 0.0 hide |< AR_D_2_76 (0.0) hide |<AR_D_2_98 0.0)
<AR_C_2_a7 IES/B CH2 hide |[<AR_C 2 85 IT8 UNDERRANGE & OVERRANGE BITS hide |<AR_C_2_93 IR8 CHE

hide [> AR_V_2_99

>AR_V_2_47 hide
hide [<AR M 2 89 |(1.0)

nide [<AR_M_2_47  |(1.0) hide 0.0 .
hide [<AR_D_2_47  [0.0] (il () h:dc <AR_C_2 100 I[F\-B]UNDERHANGE 2 OVERRANGE BITS
hide [<AR_C_2 48 |IEG/B CH3 hide T8 OTHER STATUS BITS o [ Neries
h ! hide |> AR_V_2_100
> ARV 2_48 hide hide |< AR_M_2_100  |{1.0)
<AR M 2 48 [01.0) hide (0 n!ue : AR_D_2_100 [u.n]
<AR_D_2_48 (0.0) hide 0.0) e  C 7 1 o

hide [<AR_C_2 101 ||IR8 OTHER STATUS BITS
hide [> AR_V_2_101
hide [<AR_M_2_101 ||(1.0)

<AR C 2 49 IES/B CH4 hide
>AR V. 2 49 hide

IR8 READ 1 [NOT USED)

hide [CAR M_2 43 [(1.0) hide |< AR_M_2_91 1.0 i
hide [< AR_D_2_49 (0.0) hide [<AR D 2 91 {u.u: hide |<AR_D_2_101 -|(0.0)
ide [<AR_C_2 50  ||IE8/B CH5 hide IRB CH1
> AR_V_2_50 hide
<arM_250 |00 hide 0.0
<aR D 250 || hide 0.9
hide |< AR_C_2 51 — |IEB/B CHE hide [<AR_C_2_ 93 [IR8 CH2
hide |> AR_V_2_51 hide |> AR_V_2_93
nide [<AR M 2 51 (.0 hide M 2 1.0
ide [<AR D251 0.0} hide 0.0
<AR C 252 |IE8/B CHY hide IR8 CH3
> ARV 2 52 hide
AR M_z 52 |00 hide 0.0
hide [<AR D 2. 52 |0.0) hide ©.0
hide < AR_C_2. 53 |IE8/B CHB hide IRB CH4
hide |> AR_V_2_53 hide
ide [<AR_M_2_53  [(1.0) hide 0.0
<ARD 253 |00 hide 0.0
<CARC 254  |IES/B CH'S UNDERRANGE & POWERUPBITS | | pide IR8 CH5
>AR v 2 54 hide
hide [<AR M_2. 54 |i1.0) hide < AR_M_2_ (i)
hide [<AR_D_2. 54 |(0.0) hide [<AR D 2 96 |(0.0)

Figure 6-52. MODBUS_M Block Group 2 Analog Read RPT Example

Figure 6-53 shows the used write addresses for Group 2 (41201-41245, Analog
Write).

20 EXICEERY - 1516 FILTER TIME & COUNTER BITS
hide |< AW V 2 1 1B16.WRITE.OUT 1

hide |< AW M 2 1 (1.0

hide |[< AW C 2 16  |OV16 CHANNELS

hide |< AW V_2 16 OV16.CHANNELS.OUT 1

hide [<AW M 2 16  |(1.0)

hide |[< AW C 2 31 08 CHANNELS

hide |< AW V 2 31 OV8.CHANNELS.OUT 1

hide < AW M_2 31 =||(1.0)

Figure 6-53. MODBUS_M Block Group 2 Analog Write RPT Example
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Figure 6-54 shows all of the used write addresses for Group 3 (41246-41290,

Analog Write)

hide] w3 1 BB

hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide

AW V 3 1
<AW M_3_1

<AW C_ 3 16
CAW V 3 16
<AW M 316
<AW C_3 17
CAW V 317
CAW_M_3_17
CAW C_ 3 18
CAW V 3 18
<CAW_M_3_18
<AW C_3 19
<CAW. Y 319
<AW_M_3_19
<AW C_3 20
CAW. Y 3_20
<AW_M_3_20
<AW C 3 21 _|
<AW_ Y 3_21

<CAW M _3_21
<AW C_3 31
<AW V 3 3

<AW_M_3_31
<AW C_3 32
CAW V 3 32
CAW_M_3_32
<AW_C_3_33
<CAW. V 3 33

<CAW M 3 33 7

|E8/B FULL RANGE & CONFIGURE BITS
IES{B.WRITE.QUT_1

[1.0)

0OE4!B CH1
OEA{B.AO_1.CALCULATE

0.0]

0OE4!B CH2
OEAIB.AO_2.CALCULATE

(1.0]

0OE4!B CH3
OEAIB.AO_3.CALCULATE

(1.0]

OE4!B CH4
OEA/B.AO_4.CALCULATE

(1.0]

0OE4!B OUTPUT ENAELE BITS
OEA/BWRITET.OUT_1

(1.0]

0OEA!B FULL RANGE & CONFIGURE BITS
OEA/BWRITE2.0UT_1

(1.0]

IT8 UNITS, FILTER & CAL BITS
IT8.WRITE1.OUT_1

(1.0]

IT8 TC TYPE BITS
IT8.WRITE2.0UT_1

1.0

IT8 TC TYPE BITS
IT8.WRITE3.OUT_1

(1.0]

Figure 6-54. MODBUS_M Block Group 3 Analog Write RPT Example

Figure 6-55 shows all of the used write addresses for Group 4 (41291-41294,

Analog Write).

[hige] Caw_ca 1|

hide
hide
hide
hide
hide
hide
hide
hide

CAW V 41

CAW M 41
CAW C 42
CAW V 42
CAW M 4.2
CAW C 43
CAW V 43
CAW M 43

IR8 UNITS, MODE, FILTER & CAL BITS
IR8.WRITE1.0UT 1

(1.0

IR8 RTD TYPE BITS
IR8.WRITE2.0UT 1

(1.0

IR8 RTD TYPE BITS
IR8.WRITE3.OUT 1

(1.0

Figure 6-55. MODBUS_M Block Group 4 Analog Write RPT Example
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TEC

HYoLaay

D - 7

POWER  TranzaT 2DC
RECENE POAWER 81
Ii COMERR, s MmLe\:-
&_ i 3170-MBS

In addition to the individual I/O module read and write addresses, there are
several status read addresses provided by the 3170-MBS Interface module.
These status words can be used to monitor the condition of the I/O modules via
the GAP application. See Figure 6-56 for 3170-MBS Status Information
addresses from the 3170-MBS User Manual.

Adapter Status Word 40121

Bit Description Bit Explanation
O This bit is set (1) when an error is detected in slot position 0.
1| This bit is set (1) when an error is detected in slot position 1.
2| This bit is set (1) when an error is detected in slot position 2.
1/O Module Fault 3| This bit is set (1) when an error is detected in slot position 3.
4]This bit is set (1) when an error is detected in slot position 4.
5]This bit is set (1) when an error is detected in slot position 5.
6] This bit is set (1) when an error is detected in slot position 6.
7|This bit is set (1) when an error is detected in slot position 7.
|/Q Last State 8]= 1 for hold last state = 0 for off
9-15 Not used set to 0

Bit:

-

Module Status Words

Address 40122 to 40129

15] 14] 13

12

T1]10] 9] 8

7]6]5]4[3]2]1]0

Status

Total Word

Read Words

Type |dentity
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Module Information

3170-MBS Information Address
3170-MBS Product Revision Level 40154
3170-MBS Product Batch Number 40155
Modbus Function Counters
Modbus Port Function Code Counter Address
Function Code 1 40156

Function Code 2 40157

Function Code 3 40158

Function Code 4 40159

Function Code 5 40160

Function Code 6 40161

Function Code 15 40162

Function Code 16 40163

Modbus
Modbus Status Address
Modbus Port - Responses to Host 40171

Modbus Port - No Responses to Host 40172

Maodbus Port - Last Detected Error Condition 40173

Figure 6-56. 3170-MBS Status Information Addresses

Addresses 40121 to 40129 are all status words that represent 16 individual
Boolean output conditions. For the GAP application to read the individual bits
associated with the 16 bit words in the status addresses above, an A TO_16B
GAP Block is used. These blocks convert the 16 bit word from the addresses in
the MODBUS_M group 1 entries to individual Boolean states that can be used by
the GAP application. See Figure 6-57 for example of setup of the discrete Status
Word GAP blocks used to read the 3170-MBS memory map.

Adapter

Status Word

2 mam Mo DBUS Rt 11— 1
MODULE 1 FAULT-EON 11
MODULEZFRULT-COM 21
MODULE FAULT-EOM 31
MODULE ¢ FAULTHEON 41
MODULES FAULTCOM 51
MODULES FRULT-COM 61
MODULET FAULTEON 71
MoDULES FAULTCOM 51

10 LasT STATE-{COM 9.1
116 KOT USED HCaM 101
NOT USED—jEON_11 1
NOT USED oM 121
NOT USED—EaM 131
NOT USED B0 _té_1
NOT USED G0N 151

NOT USED —COM_IE 1

TS
WGDE STAT
cLsgn -[SENSE

2 mam moDaUS ARt 5—0-{n_1
noDULESTYPED -{COM_11
NODULESTYREID {cOM 2.1
NODULESTYPEID —{COM 31
NODULESTYPEID -{COM_4_1
MODULESTYPEID—{cOM 5.1
MODULESTYPEID-{COM 6.1
NODULESTYPEID—{cOM_7_1
NODULESTYPEID —{cOM 3 1

MODULES READ WORDS 2O 2.1
WODULES RERD MORDS -{COM 101
MODULES RERDMORDS -{COM_11 1
HODULES READ WORDS -COM_I2.1
MODULES TOTALMGRDS —EON_13 1
MODULES BAD DATA-{COM_te_1
MODULES FAULTOR CONM_t5_1
MODULES EFTY—CON 15 1

Ao el 1§

ouT_11|

Ao el 1§

Module 5
Status Word

Module 1 Module 2 Module 3 Module 4
Status Word Status Word Status Word Status Word
1 S 3 1
W01 STAT TGz STAT TG0 STAT TG0 STAT
¢Lsy—faEnse ¢L5m) -[SENSE ¢Lsy—faEnse ¢LsyfaEnse
ouT Ly ouT_1 ouT Ly ouT Ly
02 MAN DD EUS R 1 2 —T0—N_1 A2_MAIN MODBUS AR __1 3~ n_1 A02_MAIN NODBUS RR__1_i—T—{N_1 AOZ_MAN DD BUS R 1 S—T0—N_1
outz i outz outz i outz i
HODULE A TYPE I —DOM_1_1 WODULEZTIREID JCoM 11 HODULEITYPE D —oOM_1_1 HODULE4TYPE B oOM_1_1
outa i ouTa outa i outa i
MODULE T TYPEID —COM_ 2.1 T MODULEZTYPEID <COM_2 1 T MODULE3TVPEID —COM_ 2.1 T MODULE$TYPEID HCOM_ 2.1 T
out_ i ouT_i out_ i out_ i
HODULE A TYPE I —pOM 3 1 WODULE2TYPEID JCoM 3 1 HODULEITYPE D —oOM 31 HODULE4TYPE B oo 3 1
outs | ouTs outs | outs |
HODULE I TYPE I —DOM 41 WODULE2TYPEID {COM 41 HODULEITYPE I —COM 4 1 HODULE ¢ TYPE B HCOM 4 1
Ut ouT 5 Ut Ut
WODULE I TVPE I oM 51 WODULE2TYREID HCOMS 1 WODULEITYPE D —CON 51 WODULE4TVPE D HC0N 5.1
Ut Utz Ut Ut
MODULEITYPE D —CON 5.1 WODULE2THREID {COME 1 MODULEITYPE D 00N 5.1 MODULE4TYPE R CON 5.1
oute Ut oute oute
HODULE A TYRE D —DOM 71 WODULEZTIRE 1D JCom 7t HODULEITYRE D —oOM 71 HODULELTYRE B oOM 71
outs i ouTs outs i outs i
HODULE 1 TYPE I —COM 5. WODULE2TYPE 1D {COM 3 1 HODULEITYPE I —CON 5 HODULE ¢ TYPE B HCON 51
ouT_in_ ouT_in A ouT_in_ ouT_in_
NODULE | READ WORDS—FOM3_1 NODULEZ READ NDRDS-COM 3| NODULES READ WORDS—LON3_1 NODULE L READ WORDS—EON 3.1
QuT_1 Ut QuT_1 QuT_1
WODULE | READ WORDS —FOM_IL{ NODULEZREAD WORDS-{ON_ID_1 NODULEI READ WORDS—{:0M_10_{ WODULE ¢ READ WORDS-{EOM_IO_t
DUt 12 T DUt 1o DUt 12
WODULE 1 READ MOROS—FON_11 1 HODULE 2 READ WORDS {011 1 NODULES READ MORDS—{COM_11 1 NODULE ¢ READ MOROS oM 111
- BT - DT - BT - BT
WODULE | READ WORDS—FON_121 NODULEZREAD WORDS—{EON_21 NODULES READ WORDS —{:0M_12 1 NODULE ¢ READ WORDS-{EoM_t2 1
BUT_ 1L BT BUT_AL BUT_ 1L
WODULE1 TOTALNORDS —£0N_1a1 NODULE2TOTALWORDS-{CON_121 WODULEITOTALWORDS —£ON_12.1 WODULE 4 TOTALNORDS {CON_1a1
Bur_ts U ts o Bur_ts Bur_ts
WODULE 1 84D DATA—FON_141 HODULEZ 84D BATACOM_14_1 WODULE? 84D DATA—FON_14 1 WODULE 4 840 DATA-{OM_141
BT 16 1 U 16 1 BuT_t6 1 BT 16 1
WODULE 1 FAULTOR 0151 HODULEZ FAULT R COM_5_1 WODULE FAULTOR —F0N_15_1 WODULE 4 FAULTOR -EON_15.1
NODULE| EMPTY 0N 161 WODULEZ ENPTY -{Eom _té 1 TR NODULE ¢ EMPTY COM_16_1
ATO 68 |8 ERENEEE A0 168 ] & A T0 168 ] &
;3 13 3
TG0t STAT TG0t STAT TG0t STAT
CL=8) —EENSE L) SENSE CL=8) —EENSE
out 1 ouT_1 . OUT L
2 MANODAUS AR V17—t 2N MO DBUSAR__1_5—8-{m 1 A2 AN MO DBUS AR__1_o— T[T From MODBUS_M
outz i outz outz i
wooULESTYPED Fan_11- woouLErTroE Joom i1 oDULEs YRR oLt (Address 40129)
T ouTa T ouT3 T ouTa
HODULESTYRE D —DOM 2.1 WODULET TYREID {Com 2 1 HODULEGTYRE D 00N 2.1
Ut i ouT_ i Ut i
HODULESTYPE D —DOM 31 WODULET TYPEID JCoM 3 1 HODULEGTYPE D —ooM 3 1
outs | outs outs |
NODULESTYPE I —COM 41 WODULET TYREID HCOM_L NODULEBTYPE B —COM 41
oute ouT 5 oute
WODULEGTYPE I oM 5.1 WODULET TREID {COM3 1 WODULEOTYPE D 50N 5.1
ChEX ouT 7 ChEX
WODULEGTYPE D —CON 5.1 WODULET THREID {COME 1 MODULEGTYPE D 00N 5.1
outs i outs outs i ) Output
HODULESTYPE D —DOM 71 WODULET TYREID JCoM 7t HODULEGTYPE I —oOM 71
oura | outs.1 oura | Discrete Outputs
NODULESTVPE I —CON 5.1 WODULET TYREID HCOM S | NODULESTYPE I —CON 5.
ouT_io_ ouT_in A ouT_io_
WODULES READ WORDS—FON3_T WODULET READ DRDS-COM 3T WODULES READ WORDS 0N 3T
QuT_1 Ut QuT_1
WODULER READ MORDS—FON_ILT WODULET READ WORDS-{CON_101 WODULES READ WORDS—EOM_10_1
B 1o 1 Ut 1z o B 1o o
NODULES READ MOROS—FON_11 1 WODULET READ WORDS-{CON_11 1 NODULES READ MORDS—{COM_11 1
- BT - DT - BT
WODULER READ WORDS —FON_21 NODULET READ WORDS (0N _t21 NODULED READ WORDS—{:OM_12 1
DUt BUT BUT_ |
WODULESTOTALRORDS —£0M_13.1 HODULET TOTALWOROS-{CoON_ 1 WODULES TOTALWORDS —£ON_13.1
Bur_ts U 15 1 BuT_ts
WODULES 84D DATA—FON_141 WODULET 84D BATACOM_14_1 WODULES 64D DATA—FON_14 1
BuT_1s T 16 1 U 16
OBULES FAULTOR —FON_t5_1 ODULET FAULT O HCOM_t5_1 UOBULEE FAULTOR —£0N_t5_t
T —fom_o_t WODULET ENPTY -{Eom_te 1 T feom_to 1
ATO 68 |8 ERENEEE A0 168 ] &
Module 6 Module 7 Module 8
Status Word Status Word Status Word

Figure 6-57. Example of 3170-MBS Memory Map Discrete Read GAP Blocks
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The remaining Adapter status words (40154 — 40163 and 40171 —40173) are all
16 bit words and can be handled by the GAP application as an analog values. An
A_NAME block is used to connect the specific status function with the addresses
entered in the MODBUS_M block. See Figure 6-58 for an example of the 3170-
MBS Status Word monitoring.

IS REVSON LEVEL IES BATCH HUNBER FUNCTION CODE 1CQUNTER FUNCTON CODEZCOUNTER FUNCTION CODEICOUNTER
i6s s TiEs TiFs TiEs
FEw LEvEL
P02 WA NODRUS AR YV_1_ G| T2 NODBUS AR 1 35— A AN MO0 BUS A 31 i T2 AR DBUS AR 1T~ AT WA NODRUS AR V.1 Fo——
5 nanef . 5 nane> s e
ERE 5 EEE 15 ] AWEmE 1% FREE 5] ERENE 1%
FUNCTIN CODE 4GOUNTER FUNGTION CODESGOUNTER FUNCTIN CODESCOUNTER FUNGTION CODE SGOUNTER FUNCTION CODE I8COUNTER
FEL COTHT FCE COTAT FCE COTAT FETE COiT FETE COUAT
H02_MAIN MOD8US AR__1 B~ N A2_MAN NGO BUSAR_Y_1_in—i—N A02_MAM MOIDBUS AR __1_U1—S— A2 AN MO DEUS AR _1_tz——n AI2_MAN MODBUS AR 15—
5 Hane] 5 HanE & HANE] 5 HAME: & HANE]
CEmmmE T3] CEmmE T5 ] B RENE T HARE B RENE
RESPONSE O HOST 1O RESPONSES TO HOST LAST DETECTED ERROR From MODBUS M
T oy
RESRONEES ARESPOISES (Address 40173)
P02 MAIN MO DBUS AR W_1_S1—I0—{N A2_MAN NODBUSAR_V_1_52—IB—N A2 MAIN MODBUSAR v 1 5390
2 naney 5 naney
FRARE TS EEE 15 ]

Figure 6-58. Example of 3170-MBS Memory Map Analog Read GAP Blocks

Allen-Bradley 24 Vdc Sink Input (1794-IB16) Module

s Y
; — |
A-B Fex 70
o Allen-Bradley 1794-1B16
24°VDC SINK INPUT

©:

01 2 3 4 5 6 7 8 9 10 1M 12 13 14 15

Ed B B0 B0 B0 B B B0 B0 B B0 B0 B B0 B BR[| )

i Y T T WY YD ST O Y S o YO Y YO WY WY
T e e T e T e e T

In this example, the 1794-1B16 module is plugged into a 1794-TB3S base. See
Figure 6-59 for example of 1794-IB16 module wiring.
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DISTRIBUTED 1/O
Allen-Bradley FLEX 1/O 1794-I1B16 ——» To0 24VDC Com
DISCRETE INPUT — To+24VDC

(-COM) B16

(+24VDC) C34

o 5
MBI.A1.A02.G1.N1_BI_01 | (-COM) B17 o o—9

(+24VDC) C35

DI (+) A1 o—
MBI.A1.A02.G1.N1_BI_02 | (-COM) B18

(+24VDC) C36

DI (+) A2 o—4¢
MBI.A1.A02.G1.N1_BI_03 | (-COM) B19

(+24VDC) C37

DI (+) A3 o~ o—¢
MBI.A1.A02.G1.N1_BI_04 | (-COM) B20

(+24VDC) C38

DI (+) A4 - {7} o——¢
MBI.A1.A02.G1.N1_BI_05 | (-COM) B21

(+24VDC) C39

DI (+) A5 o~ o—
MBI.A1.A02.G1.N1_BI_06 [ (-COM) B22

(+24VDC) C40

DI (9 A6 o— ¢
MBI.A1.A02.G1.N1_BI_07 | (-COM) B23

(+24VDC) C41

DI (1) AT — [} o0 o—— ¢
MBI.A1.A02.G1.N1_BI_08 [ (-COM) B24

(+24VDC) C42

DI (+) A8 o———o
MBI.A1.A02.G1.N1_BI_09 | (-COM) B25

(+24VDC) C43

DI (+) A9 o o—¢
MBI.A1.A02.G1.N1_BI_10 [ (-COM) B26

(+24VDC) C44

DI (+) A10 o~ o———9
MBI.A1.A02.G1.N1_BI_11 | (-COM) B27

(+24VDC) C45

DI (+) A1l o o—o
MBI.A1.A02.G1.N1_BI_12 [ (-COM) B28

(+24VDC) C46

DI (+) A12 o—9
MBI.A1.A02.G1.N1_BI_13 | (-COM) B29

(+24VDC) C47

DI (+) A13 o~ O———9
MBI.A1.A02.G1.N1_BI_14 [ (-COM) B30

(+24VDC) C48

DI (+) A14 o—-
MBI.A1.A02.G1.N1_BI_15 | (-COM) B31

(+24VDC) C49

DI (+) A15 [T}—o o
MBI.A1.A02.G1.N1_BI_16 [ (-COM) B32

(+24VDC) C50

(-COM) B33

(+24VDC) C51

Figure 6-59. Example of 1794-IB16 Module Wiring

The 1794-1B16 memory map indicates that there are two read addresses and
one write address. See Figure 6-60 for memory map of Allen-Bradley 1794-1B16
Discrete input module.

Memory Map

Dec. 15 (14 |13 (12 |11 |10 |09 08 (07 (06 (05 |04 |03 (02 |01 (00
Read0 |D |D |D |D |D (D (D |D |D|D |D|D |D |D |D|D
2 0

15 (14 {13 |12 (11 (10 |9 |8 |7 |6 |5 (4 |3 1
Read 1 C =16 bit Counter Value of Input 15
Write Not CF |CR Not used FT12-15 FT00-1
used

Where: D = Data Input - 0 = input off, T = input on
C = Counter value for input 15
FT = Input Filter Time
CR = Counter Reset
CF = Counter Fast - where 1 = Fast Input (raw) data, 0 = Standard Input filtered data
NOTE: C, CR and CF not available when used with any series 1794-ASB or 1794-ASB2 Remote I/0
Adapter Modules

Figure 6-60. 1794-1B16 Memory Map
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In this example, this module was set up with filter times of 256us for all inputs,
Counter Reset set to off, and Counter set to standard input filtered data. See
Figure 6-61 for input filter time bit map.

Input Filter Times
Bits Description
02 [ 01 [ 00 |Filter Time for Inputs 00-11(00-13) Flslf;f‘}‘l‘::e
05 | 04 | 03 |Filter Time for Inputs 12-15(14-17)
0 0 0 | Filter Time 0 (default) 256ps
0 0 1 | Filter Time 1 512us
0 1 0 | Filter Time 2 Tms
0 1 1 | Filter Time 3 2ms
1 0 0 | Filter Time 4 4ms
1 0 1 | Filter Time 5 8ms
1 1 0 | Filter Time 6 16ms
1 1 1 |Filter Time 7 32ms

Figure 6-61. 1794-1B16 Input Filter Time Bit Map

In this example only one read address (41001) is monitored. Again, an
A_TO_16B block is used to convert the word to 16 individual discrete input
states. The memory map for this module requires discrete bits to be set for the
filter times and counter functions in the write address. This is done by using an
B16_TO_A block to write to the 1794-IB16 write address 41201. See Figure 6-62
for example of 1794-1B16 Read and Write GAP blocks

IB16
WWRITE
("LSB") -[SENSE

ouT_1 —@AUZ,MA\N MODBUS.AW_Y_2_1 (Sh54-40)

FILTER TIME FOR INPUTS 1-12<COM_1_1

FILTER TIME FOR INPUTS 1-12<COM_2_1

FILTER TIME FOR INPUTS 1-12~COM_3_1 To MODBUS_M

FILTER TIME FOR INPUTS 13-16 ~{COM_4_1 (Address 41201)

FILTER TIME FOR INPUTS 13-16 -{COM_5_1

FILTER TIME FOR INPUTS 13-16 {COM_6_1
NOT USED ~COM_7_1
NOT USED —COM_8_1
NOT USED <G0M_5_1
NOT USED ~COM_10_1
NOT USED ~COM_11_1
NOT USED +COM_12_1

COUNTER RESET |COM_13_1

COUNTER FAST -[COM_14_1 % From MODBUS_M
[_CHAMNELS |
NOT USED HCOM_15_1 (LBE") |BENGE_—
T (Address 41001)
NOT USED oCOM_16_1 A02_MAIN.MODBUS AR,V,U%«D/—\NJ
OUT_2_1p—3k
“FALSE —{IN_1_1 BI_01—COM_1_1
ouT_3_1p—#
*FALSE -{IN_2_1 BI_02—COM_2_1
ouT_a_1p—k
*FALSE —{IN_3_1 BI_03COM_3_1
OUT_5_1p—k
*FALSE —{IN_4_1 BI_04—COM_4_1
OUT_6_1p—k
*FALSE ~|IN_5_1 BI_05—COM_5_1
ouT_7_1p—F
*FALSE ~|IN_B_1 BI_06—|COM_6_1
- - T ouT_s_1p—k 1794-1B16 Inputs
FALSE -{IN_7_1 BI_07 <COM_7_1 p .
AUT_5_1p—% To GAP Application
Data Word to be FALSE —{IN_8_1 B1_08—{COM_8_1
oUT_10_1p—2k
written to Module FALSE —{IN_8_1 B1_08—{COM_8_1
ouUT_11_1p—F
FALSE ~{IN_10_1 BI_10—COM_10_1
oUT_12_1p—k
FALSE -{IN_11_1 BI_11—COM_11_1
OUT_13_1p—3k
FALSE ~{IN_12_1 BI_12—COM_12_1
QUT_14_1p—k
*FALSE ~|IN_13_1 BI_13—1COM_13_1
oUT_15_1p—F
*FALBE ~|IN_14_1 BI_14—COM_14_1
OUT_18_1p—3#
FALSE ~{IN_15_1 BI_15—COM_15_1
FALSE ~|IN_16_1 BI_16—COM_16_1
616 TO A |5 ATO 168 ][5

Figure 6-62. Example of 1794-IB16 Read and Write GAP Blocks
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Allen-Bradley 24 Vdc Sink Output (1794-OV16) Module

T

T—F
==/

Allen-Bradley

24 VDC SINK OUTPUT

Fex 1o

1794-0V16

o1 2 3 4 5 6 7 8 9

10 11 12

13

©

14 15

Ed B0 Bd B B0 B0 B0 B B0 B0 BEd B Ed BEd Ed B

1=

oS W YO WY S T T Y

P T
T T

on
[T

In this example, the 1794-OV16 is connected to a Woodward 16 channel relay
module. See Figure 6-63 for example of 1794-OV16 module wiring.

+28VDC M
DISTRIBUTED I/O 28COM E
Allen-Bradley FLEX I/O 1794-OV16 J1-23 Woodward
J1-24
DISCRETE OUTPUT 1121 16 Channel Relay
(:COM) B16 J1-22 P/N 5441-691
(+24VDC) C34 or
5O () A0 J1-19
MBI.A1.A02 G1.N2_BO_01 (-COM) B17 — P/N 5441-419
(+24VDC) C35 118
DO (+) Al K2
MBI.A1.A02 G1.N2_BO_02 (-COM) B18
(+24VDC) C36 a7
DO (+) A2 K3
MBI.A1.A02 G1.N2_BO_03 (-COM) B19
(+24VDC) C37
DO (+) A3 J1-16 K4
MBI.A1.A02 G1.N2_BO_0 (-COM) B20
(+24VDC) C38
DO (+) A4 J1-15 K5
MBI.A1.A02 G1.N2_BO_05 (-COM) B21
(+24VDC) C39
DO (+) A5 A14 1 Ke
MBI.A1.A02 G1.N2_BO_06 (-COM) B22
(+24VDC) C40
DO (+) A6 J1-13 K7
MBI.A1.A02 G1.N2_BO_07 (-COM) B23
+24VDC, C41
s = a2 | K8
MBI.A1.A02 G1.N2_BO_08 (-COM) B24
(+24VDC) C42
DO (+) A8 J1-11 K9
MBI.A1.A02 G1.N2_BO_09 (-COM) B25
(+24VDC) C43 10
DO (+) A9 K10
MBI.A1.A02 G1.N2_BO_10 (-COM) B26
+24VDC C44
(DO(+) ) A0 J19 | K11
MBIA1.A02 G1.N2_BO_11 (-COM) B27
+24VDC C45
I(Z)0(+) : Al1 28 K12
MBL.A1.A02 G1.N2_BO_12 (-COM) B28
(+24VDC) C46
DO (+) A12 N7 K13
MBI.A1.A02 G1.N2_BO_13 (-COM) B29
(+24VDC) C47 e
DO (+) A13 K14
MBI.A1.A02 G1.N2_BO_1 (-COM) B30
(+24VDC) C48
DO (+) A14 15
K15
MBI.A1.A02 G1.N2_BO_15 (-COM) B31
(+24VDC) C49
DO (+) A15 J14 | K16
MBI.A1.A02 G1.N2_BO_16 (-COM) B32
(+24VDC) C50
(-COM) B33 To 24VDC COM
(+24VDC) S5i To +24VDC
Figure 6-63. Example of 1794-OV16 Module Wiring
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The memory map indicates that there are zero read addresses and one write
address. See Figure 6-64 for memory map of 1794-OV16 module.

Memory Mapping

Bit=

Word) 15 (14 |13 (12 |11 |10 (09 |08 |07 |06 (05 |04 (03 (02 |01 |00
Read Not used

Write 015 |014 ‘ows |012 |011 |O10 |09 ‘Os |O]‘ ‘OG |05 |04 ‘03 |02 |01 |00
Where: O = Output value

Figure 6-64. 1794-OV16 Module Memory Map

To write the discrete output bits for the 1794-OV16 module, a B16_TO_A block is
used. See Figure 6-65 for example of GAP write block configuration.

Data Word to be i

written to

(From GAP Application)

OVIG
CHANNELS
fLepIsEnsE OUT_1——D—A02_MAINMODBLIS.AW_Y_2_16 (Sh54-4D)

BO_01—COM_1_1
BO_02-COM_2_1
B0_03—COM_3_1
BO_D4—COM_4_1
BO_05—COM_5_1
BO_06—COM_B_1
B0_07—COM_7_1
B0_08—COM_8_1
B0_09—COM_8_1
BO_10—|COM_10_1
B0_11—{COM_11_1
BO_12—COM_12_1
BO_13-|COM_13_1
BO_14—|COM_14_1
B0_15—{COM_15_1
B0_16—|COM_18_1
IM_1_1
IN_2_1
IM_3_1
IN_4_1
IM_5_1
IN_6_1

Module "
IN_9_1
IM_10_1
N_11_1
IN_12_1
IN_13_1

IN_14_1

IN_15_1

IN_16_1
B16 TO A |5

To MODBUS_M
(Address 41216)

Figure 6-65. Example of 1794-OV16 GAP Write Blocks
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Allen-Bradley Relay Output (1794-OW8) Module

In this example, the relay outputs are individually fused to protect the module.

Allen-Bradley

RELAY OUTPUT

1794-0W8
—

See Figure 6-66 for example of 1794-OW8 module wiring.

DISTRIBUTED I/O
Allen-Bradley FLEX I/O 1794-OW8

2A

2A

2A

2A

2A

RELAY OUTPUT

[(-com) B16
[(+24vDC) C34

e e 1

[(-com) B17
Y [(+24vDC) C35

MBI.A1.A02.G1.N3_BO_01 ; Al
[(-com) B18
[(+24vDC) C36

A2

K1 il [com) B19
MBI.A1.A02.G1.N3_BO_02 [(+24vD0) ?37
(-COM) B20
(+24VDC) C38

I -

[(-com) B21
K2 [(+24vDC) C39

MBI.A1.A02.G1.N3_BO_03 ; A5
[(-com) B22
[(+24vDC) C40

A6
K3 [(-com) B23

MBI.A1.A02.G1.N3_BO_04 [(+24vD0) %1
[(-com) B24
[(+24vDo) C42

[ foom ez
[(-com) B25
K4 [(+24vDC) C43

MBI.A1.A02.G1.N3_BO_05 A9
[(-com) B26
[(+24vDC) C44
ﬁ A10
K5 [(-com) B27
MBI.A1.A02.G1.N3_BO_06 m ﬁﬁ
[(-com) B28
[(+24vDC) C46
ﬁ A12
[(-com) B29
K6 [(+24vDC) C47
MBI.A1.A02.G1.N3_BO_07 A3
[(-com) B30
[(+24vDC) C48
ﬁ A14

K7 [(-com) B31
MBI.AT.A02.G1.N3_BO_08 m 2‘1‘2
(-COM) B32
(+24VDC) C50
(-COM) B33

(+24VDC) C51

Figure 6-66. Example of 1794-OW8 Module Wiring

|

[—————» T024VDC COM
[ To +28VDC
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The memory map indicates that there is one read address and one write

address. See Figure 6-67 for memory map of 1794-OW8 module.

Image Table Memory Map
Memory | Dec. Bits -
Word Map (Octal Bits) Description Format
Read Input 00-15 (00-17) | Not used - reserved
Relay Output data - 00 _
00-07 cormesponds to output 0, 01 9= Duputof
Write Output corresponds to output 1, etc. = Uutp
08-15 (10-17) | Not used
Dec. |15 |14 |13 |12 |11 |10 Joo |08 |o7 |o6 |o5 |04 Jo3 |02 |01
(Octal) |17 |16 |15 | 14 |13 |12 |11 |10 [o07 |06 Jo5 |04 Jo03 |02 [01] 00
Write Not used - setto 0 07 |06 JO5 |04 JO3 )02 |O1] OO0

Where O = Output number
When bit = 0, output is off; when bit =1, output is on

Figure 6-67. 1794-OW8 Module Memory Map

To write the discrete output bits for the 1794-OW8 module, again a B16_TO_A
block is used. Since there are only eight outputs, only the first eight block inputs
are used. See Figure 6-68 for example of GAP write block configuration.

(LB -{SENSE
ouT_1
BO_1—{CaM_1_1
BO_2-{COM_2_1
BO_3-{COM_3_1
BO_4~{COM_4_1
BO_5~{COM_5_1
BO_6—{COM_6_1
BO_T —{COM_7_1
BO_B—{COM_8_1

NOT USED —COM_9_1

NOT USED—|COM_10_1

NOT USED —|COM_11_1

NOT USED —|COM_12_1

NOT USED —|COM_13_1

NOT USED —|COM_14_1

NOT USED —COM_15_1

NOT USED —|COM_16_1

Data Word to be
written to Module
(From GAP Application)

IN_1_1
IN_2_1
IN_3_1
IN_4_1
IN_5_1
IN_E_1
IN_7_1
IN_B_1
FALSE {IN_8_1
FALSE —{IN_10_1
FALSE —{IN_11_1
FALSE —{IN_12_1
FALSE —{IN_13_1
FALSE —{IN_14_1
FALSE —{IN_15_1

FALSE—{IN_16_1

OWE
CHANMELS

BTG TO A [ &

() A02_MAINMODBUS AW_Y_2_31 (3h54-40)

\ To MODBUS_M

(Address 41231)

Figure 6-68. Example of 1794-OW8 GAP Write Blocks
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Allen-Bradley Analog Input (1794-1E8/B) Module

>4

Allen-Bradley

1794-1E8
ANALOG INPUT

DT —————————
PWR

INPUTO INPUT 1 INPUT2 INPUT3 INPUT4 INPUT5 INPUT6 INPUT7

NPULY NPUTT [NPUTp [NPUT INPUTE INPUTD INPUTS NPUTY

B B B B B2 B0 B B B B B B B e e e

113

S T T ST Y SN ST T W WO ST O S S o S o W
T T P TPy T TP P P T T

s s e e s

N Y W A0 YT T WY A Y WO WY 4 Y A W

Fal e Vel
VT TTITTT

e P PP T

- ——

i T S N

[

T T o T 1

T i N o WO T 8

S a
[T 1T

LTI

TP T T gryged

==

In this example, loop powered transducers are shown. See Figure 6-69 for
example of 1794-IE8/B module wiring.

DISTRIBUTED /O
Allen-Bradley FLEX I/O 1794-IE8/B
ANALOG INPUT 4|—> To 24c0M
To +24VDC
(-COM) B16 ’
(+24VDC) C34 +
AT () AO s
MBI.A1.A02.G1.N4_AI_01 | (-COM) B17
(+24VDC) C35 {2}
VI (+) A1
Not Used (-COM) B18
(+24VDC) C36 +
AL () A2 =
MBI.A1.A02.G1.N4_AI_02 | (-COM) B19
(+24VDC) C37 {1
VI (+) A3
Not Used (-COM) B20
(+24VDC) C38
AT (%) A4 {4zt
MBI.A1.A02.G1.N4_Al_03 | (-COM) B21
(+24VDC) C39 [}
VI (+) A5
Not Used (-COM) B22
(+24VDC) C40
AL ) AG -
MBI.A1.A02.G1.N4_Al_04 [ (-COM) B23
(+24VDC) C41 &}
VI (+) A7
Not Used (-COM) B24
(+24VDC) C42
AL A8 o —{ )t
MBI.A1.A02.G1.N4_Al_05 | (-COM) B25
(+24VDC) C43 {0}
VI (+) A9
Not Used (-COM) B26
(+24VDC) C44
A A10 {4z *
MBI.A1.A02.G1.N4_Al_06 | (-COM) B27
(+24VDC) C45 {2}
VI (+) A1
Not Used (-COM) B28
(+24VDC) C46
Al (+) A12 = +
MBI.A1.A02.G1.N4_Al_07 | (-COM) B29
(+24VDC) C47 {72}
VI (+) A13
Not Used (-COM) B30
(+24VDC) C48
A A14 = (42omA *
MBI.A1.A02.G1.N4_Al_08 | (-COM) B31
(+24VDC) C49 {76 }
VI (+) A15
Not Used (-COM) B32
(+24VDC) C50
(-COM) B33

Figure 6-69. Example of 1794-IE8/B Module Wiring
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The memory map indicates that there are nine read addresses and one write
address. See Figure 6-70 for the input memory map and Figure 6-71 for the
output memory map for the 1794-1E8/B module.

Input Map
Bit=
Wﬁrd 15 (14 |13 |12 |11 |10 (09 |08 |07 (06 | 05 04 (03 |02 | O1 | 00
Read

0 S Analog Input Value for Channel 0
1 S Analog Input Value for Channel 1
2 S Analog Input Value for Channel 2
3 S Analog Input Value for Channel 3
4 S Analog Input Value for Channel 4
5 S Analog Input Value for Channel 5
6 S Analog Input Value for Channel 6
7 S Analog Input Value for Channel 7
8 |PU Not used - setto 0 |U7|U6‘U5 ‘U4|U3|U2 |U1 |U0

Where: S = Sign bit (in 2's complement)
U = Underrange bits
PU = Power up bit

Figure 6-70. 1794-IE8/B Input Module Memory Map

Underrange bits (U)—These bits are set (1) when the input channel is below a
preset limit as defined by the configuration selected. U0 (bit 00) corresponds to
input channel 0 and U1 (bit 01) corresponds to input channel 1, etc.

Power Up (unconfigured state) bit (PU)—This bit is set (1) when the
configuration word is all zeroes (0) due to a reset (adapter power cycle or module
insertion) or a cleared configuration word (all 0). When this bit is set (1), the
module status indicator flashes.

Output Map

Vgli:ltr?ﬂ 15 ‘14 ‘13 |12 |11 ‘10 ‘09 ‘08|07|06 ‘05 ‘04 ‘03 |l]2 ‘01 ‘00
Write
0 |cr|cs|cs|04|cs‘cz‘c1 ‘CO|F7|F6|F5|F4|F3|F2 ‘F1 ‘F{)
Where: G = Configure select bit
F = Full range bit

Range Selection Bits
Channel No. Ch.0 Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 | Ch.7
FO |CO |F1 |C1 |F2 |C2|F3 C3 |FA |C4 |F5|C5|F6|C6|F7 |C7
Decimal Bits 00 (08 |01 (09|02 |10 (03 |11 |04 (12 |05 |13 |06 |14 [(O7 |15
0-10Vdc/0-20mA {1 |O |1 (O |1 O |1 |0 |1 |0 (|1 ]|O]|1]|O]|1]0O
4-20mA oft1joj1jo0{1 ;0101 ({01]|]O]1]0]1
-101o0 +10V dc 1 e e T T e Y e I T T A O A
offt o|jojojojojo;o0 ;0|0 |0(0|JO|JO]JO]JO]O

G = Configure select bit
F = Full range bit
1 When configured to Off, individual input channels will return 0000H.

Figure 6-71. 1794-IE8/B Output Module Memory Map
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In this example, the write block is set up with Range Select bits for all channels
set to 0-21mA. The read block is set up to be able to read the status of the
underrange bits for all channels and the Power Up bit (PU). See Figure 6-72 for
example of 1794-IE8/B Read and Write GAP blocks.

TEBE
WRITE
/LS8 —[SENSE
OUT_1 (1 —A02_MAIN.MODBUS.AW_V_3_1 (3n54-4D)
CH1 FULL RANGE COM_1_t
CHZ FULL RANGE COM_2_1 j
CH2 FULL RANGE —|COM_3_1 To MODBUS_M
CH# FULL RANGE —COM_a_1 (Address 41246)
CHS FULL RANGE —COM_5_1
CHE FULL RANGE —COM_6_1
CHT FULL RANGE —GOM_7_1
CHE FULL RANGE GOM_8_1
CONFIGURE CHI1 {cOM_8_1
CONFIGURE CH2 —{COM_10_1
CONFIGURE CH3 —{COM_11_1
CONFIGURE CHa —{COM_12_1
CONFIGURE CHS —{COM_13_1 From MODBUS M
CONFIGURE GHB —{COM_14_1 (Address 41054) %
CONFIGURE CH7 —{COM_15_1 LSE") {SENSE
ouT_1_1
CONFIGURE CH8 —{COM_16_1 ADZ_MAINMODBUS.AR_V_2_54—0i—{IN_1
oUT_2_1
=TRUE IN_1_1 CH1 UNDERRANGE | COM_1_1
uT_3_1
“TRUE IN_2_1 GH2 UNDERRANGE -|COM_2_1
OUT_4_1
“TRUE <IN_3_1 GH3 UNDERRANGE | COM_3_1 Data byte read from Module
QUT_5_1
“TRUE IN_d_1 CH4 UNDERRANGE | COM_4_1
QUT_6_1
“TRUE IN_5_1 GHS UNDERRANGE | COM_5_1
ouT_7_1
=“TRUE —IN_6_1 CHE UNDERRANGE | COM_6_1
uT_8_1
=TRUE IN_7_1 CH7 UNDERRANGE | COM_7_1
UT_8_1
Data Word to be =TRUE —IN_8_1 CHS UNDERRANGE | COM_8_1
BUT_10.1
written to Module “FALSE —{IN_9_1 NOT USED -{COM_a_1
DUT_11_1
“FALSE —{IN_10_1 NOT USED —{COM_10_1
oUT_12_1
“FALSE —{IN_11_1 NOT USED —{COM_11_1
OUT_13.1
“FALSE —{IN_12_1 NOT USED —{COM_12_1
OUT_14_1
FALSE —{IN_13_1 NOT USED -{CoM_13_1
oUT_15_1
FALSE —{IN_14_1 NOT USED —{COM_14_1
T 161
FALSE —{IN_15_1 NOT USED —{COM_15_1
“FALSE ~{IN_16_1 POWER UP BIT - COM_16_1
B16_T0A 5 ATO 168 |5

Figure 6-72. Example of 1794-IE8/B Read and Write GAP Blocks

To read and scale the analog input words for the 1794-IE8/B module,
CALCULATE blocks were used. For the GAP block to convert the raw counts
read from the 1794-IE8/B module to engineering units, the relationship between
raw counts and engineering units needs to be specified in the CALCULATE
block. The raw count to milliamp relationship can be found in the Allen-Bradley
manual 1794-6.5.2. See Figure 6-73 for Analog Data Format Table. The table
specifies counts in hexadecimal form and the CALCULATE block requires the
RAW_LOW and RAW_HIGH fields to be entered in decimal form. Under the 0-
20mA column in the Analog Data Format Table, 21mA is equivalent to 7FF8
hexadecimal. Converting 7FF8 to decimal equals 32760 Counts RAW_HIGH. In
this example the CALCULATE block scales the 0-32760 counts for 0-21mA
(engineering units) for the module. The output of the CALCULATE block is in
engineering units (milliamps) and is used by the GAP application as the milliamp
value read from the 1794-1E8/B module. See Figure 6-74 for example of 1794-
IE8/B GAP CALCULATE scaling blocks.
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+10 Volt Mode 0-10 Valt
Current (mA) | 4-20mA Mode | 0-20mA Mode | Vohage (V) o o N
-10.50 8000 8000
0.00 0000 -10.00 8620 8618
1.00 0618 -9.00 9250 9248
2.00 0C30 -8.00 9EB0 9E78
3.00 1248 -7.00 AABO AAAS
4.00 0000 1860 -6.00 BBEO BeDS
5.00 i 1E78 -5.00 C3io C310
6.00 OFOF 2490 -4.00 CF40 CF40
7.00 1696 2AAB -3.00 DB70 DB70
8.00 1E1E 30C0 -2.00 E7AQ E7A0
9.00 25A5 36D8 -1.00 F3Do FaDo
10.00 202D 3CF0 0.00 0000 0000 0000
11.00 3484 4310 1.00 0G30 0C30 0C30
12.00 3C3ic 4928 2.00 1860 1860 1860
13.00 43C3 4Fa0 3.00 2490 2490 2480
14.00 4B4B 5558 4.00 30C0 30C0 30C0
15.00 52D2 5B70 5.00 3CFo 3CFo 3CFo
16.00 SA5A 6168 6.00 4920 4928 4928
17.00 B1E1 67AD 7.00 5550 5558 5558
18.00 6969 6DB8 B.00 6180 6188 6188
19.00 TOF0 7300 9.00 6DBO 6DB8 6DB8
20.00 7878 T9EB 10.00 T9E0 T9E8 TIEB
21.00 TFFF TFF8 10.50 7FFO 7FF8 TFF8

Figure 6-73. 1794-IE8/B and 1794-OE4/B Analog Data Format Table

(FALSEN{RST
207 MAINMODBUS. AR V2 5 —dB—IN_1
IH— NAME_1

From MODBUS_M
(Address 41046)

BLOCK_HIGH — NAME 3
0.0—{IN4
RAW_LOU—{NAME 4
"T760.0 (308400, 32767 Dy IN_5
FRAI_HIGH — NAME 5
IN—FUNCT_1
((RoA_HIGH-RAW_LOWY— FUNCT 2
(BLOCK_HIGH-BLOCK LOWH—|FUNCT 3

BLOCK_LOW—FUNCT 4

(FALSEI-|
£07_MAINMODBUS AR_\_2_50—f—

|
000,40

BLOGK_LOWr—|

210 (200, 21.0)
BLOCK_HIGH—

00|

Ra_Lowr—

“32700.0 (20840.0, 32767 03—
RRAN_HIGH—

i~

((Fori_HIGH- RA_LOWrY—|
(BLOCK_HIGH-BLOGK_LOWp+—|

BLOCK_LOW—|

00 QL0, 40)—IN_3
BLOCK_LOW—{HAME 2
2.0 (200, 21 0)—IN_3

TERrE
AT

CALCULATER—H
i

[CACUAE 5]

BT
AS

FisT
CALCULATE}—#
in_1
A
nAE_1
in_2
nauE_2
i3
HavE 3
i
e 4
N5
nAE 6
FUNCT_t
FUNCT
FUNCT 3

FUNCT 4
CALCULATE |5

Figure 6-74.

TER/E
Az

(FALSE)—fRST
#02_MAIN MODBUS.AR_v_2_a7—{—IN_1

IN—NAE_

0000, 40N 2

BLOCK_LOW —{NAME 2

20000, 21N

BLOCK_HIGH —{NAVE_3

00IN4

RA_LOW —[NAVE &

=33760.0 (30840.0, IE7.0) N5

RAWM_HIGH —MAVE 5
IN—FUNCT_1

(CRAW_HIGH-RAW_LOWY —FUNET_2
(BLOCK_HIGH-BLOCK_LOW ) —FUNCT_3

BLOCK_LOWY —FUNCT &

[CACULATE %]

CALCULATE—#
g

TERTE
AE

FALsE)-fRsT
#02_MAIN MODBUS.AR_\2_51 —f—IN_1

00 @0, 40—N_2

BLOCK_LOWY —NAVE_2

210200, 10 N3

BLOCK_HIGH —NAVE 3

00N

RAM_LOW —{NAVE o

32760.0 (30340.0, 32767 1) N5

RAIN_HIGH —NAE_S
1N —FUNCT_1
(ERAU_HIGH-RAW_L O —FUNCT_2
(BLOCK_HIGH-BLOCK_LOW) —FUNCT_3

BLOCK_LOW —FUNC

CALCULATETS

N—NAVE_1

T4

CALCULATER—
A

TE/D BB
A3 A4
(FaLsE-[RST FaLsE)-[RST
CALCULATER—# CALCULATER—#
ADZ_MAIN.MODBUS AR M 2_dg —f—IN_1 #O2_MAIN MODBUS AR _V_2_d0—fi—{In_t1
A A
1N HAME_f N-{NAE_t

0000, 40y N2
BLOCK_LOW | NAME 2
210 0.0, 21 0)-{IN_3
BLOCK_HIGH —{NAWE 3
[ZEE)
RAI_LOUA— NAME 4
»31760.0 (308400, 32767 Dy—IN_5
RAW_HIGH —HAVE 5
IN/—FUNCT_!
(CRA_HIGH-RAW_LOWY—FUNCT 2
(BLOCK_HIGH-BLOCK LOWH—FUNCT 3

BLOCK_LOW—{FUNGT 4

(BLOCK_HIGH-BLOCK_LOWAk —{FUNCT_3

00 0.0, 40)IN2
BLOCK_LOW/ —NAVE 2

210 (200, 21.0)-{IN3
BLOCK_HIGH —[NAVE 3

0.0-IN4
FAN_LOW ~NAVE &

337600 (30840 0, 32767 0)—{IN_5
Feani_HIGH —[MAE_S
IN—{FUNCT_1

(CRAN_HIGH-RAN_LOWY —FUNCT_2

BLOCK_LOW —{FUNCT 4

(AU T |
BB e
AT A8
(FALSEI—RET (FALFE)-[RST
CALCULATER—F CALCULTER—k
202_MAINMODBUS AR_\_2_52—G—IN_1 #02_MAIN MODBUS.AR_\.2_53—8—IN_1
ALME AL
U P et
0.00.0, 4.0)—IN_2 rom MODBUS_M 0000, 40N Z
N |Address 41053) N
BLOCK_LOW-{aviE_2 BLOCK_LOW—JMAVE_2
10 (0.0, 21 )13 21000, 21 02
BLOCK_HIGH—{NAWE_F BLOCK_HIGH —{MAWE_2
no-{ns 004
RAN_LOW—HAME 4 RA_LOW—{NAVE 4
327600 (20840.0, 327G7.00—{IN_E *32760.0 (308400, 32767.00—{IN_S
RAN_HIGH—{HAviE_ 5 RAN_HIGH{MAVE_S
Inr—{FUNCT_t in{runet s
(RAI_HIGH- RAW_LOWY —FUNCT_2 (CRAR_HIGH-RAni_LOW/yY -FUNCT_2
(BLOCK_HIGH-BLOCK_LOWpH—FUNCT_3 (BLOCK_HIGH-5LOCK Lo —{FuncT_s
BLOCK_LoW-[FUNCT 4 BLOCK_LOW-JFUNCT &
CALCULATE T & CALCULATE TS

Example of 1794-IE8/B GAP CALCULATE Scaling Blocks
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Allen-Bradley Analog Output (1794-OE4/B) Module

F=x70
Allen-Bradley 1794-’(?4

L N ANALOG OUTPUT

QUTPUT 0 QUTPUT 1 QUTPUT 2 ourputs TR
| RETV RET | RET V RET | RET V 'RET | RET vV Rer M

S T T ST Y SN ST T W WO ST O S S o S o W
T T P TPy T TP P P T T

s s e e s

Fal o N S S S ST W S S A W N W M
VTP I T A e Tr e P v T I

- ——

IEEEIEERE

Il

==

See Figure 6-75 for example of 1794-OE4/B module wiring.

DISTRIBUTED I/O
Allen-Bradley FLEX I/O 1794-OE4/B

ANALOG OUTPUT

AO (+)

A0

+ (a-20mA) -

Load

MBI.A1.A02.G1.N5_AO_01

AO()

A1

HI

VO (+)

Not Used

VO ()

A3

AO (+)

Ad

20mA)_=
Load

MBI.A1.A02.G1.N5_AO_02

AO()

HH

Not Used

VO (+)

A6

VO ()

A7

AO (+)

20mA)_=
Load

MBI.A1.A02.G1.N5_AO_03

AO ()

A9

@

Not Used

VO (+)

A10

VO ()

A1l

AO (+)

A12

+

20mA)_=
Load

MBI.A1.A02.G1.N5_AQ_04

AO ()

A13

l!

=

‘

Not Used

VO (+)

A14

Vo ()

A15

24V (COM)

B16

B17

B18

B19

B20

B21

B22

B23

B25

B26

L To24cOM

—— To+24vDC

24V (+)

C51

Figure 6-75. Example of 1794-OE4/B Module Wiring
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The memory map indicates that there is one read address and 13 write
addresses. Output memory map addresses 6-9 are not used and 10-13 are used
to specify safe state values that are not used in this example. Therefore, the
output memory map words 0-5 correspond to the first six write words specified in
the address spreadsheet. See Figure 6-76 for the input memory map and Figure
6-77 for the output memory map for the 1794-OE4/B module.

Input Map
v‘}(‘,‘iu 15 14|13|1z|11|1o|ua|on|01|us|os|m 03 oz Jo1 |
P wWilwilw]|w
0 u Not used - setto 0 3 2 1 0

Where: W = Diagnostic bits for current output wire broken or load resistance high. (Not used on
voltage outputs.)
PU = Power up bit

Figure 6-76. 1794-OE4/B Module Input Memory Map

Output Map
V?(illri)ﬂ 15 1l|13|12|11|1IJ|(IB|DB|01|UE|05|04|03|DZ|01|IJI)
0 S Analog Data - Channel 0
1 S Analog Data - Channel 1
2 S Analog Data - Channel 2
3 S Analog Data - Channel 3
4 Not used - set to 0 “3"' Igl “1"' l\g
5 Not used - set to 0 |c3 |cz |c1 |c0 | Notused-setto0 | F3 | F2 [ F1 | Fo
6-9 Not used - setto 0
10 S Safe state value for channel 0
il S Safe state value for channel 1
12 S Safe state value for channel 2
13 S Safe state value for channel 3

Where: S = Sign bit (in 2's complement)
M = Multiplex control bit
C = Configure select bit
F = Full range bit

Figure 6-77. 1794-OE4/B Module Output Memory Map

Multiplex control bit (M) for individual channels. These bits control the safe state
analog outputs. — Bit 00 corresponds to output channel 0, bit 01 corresponds to
output channel 1, and so on.

1 = use words 0,1,2 or 3 as directed by channel number n.

0 = use words 10, 11, 12 or 13 as directed by channel number n.

For definition of Fx and Cx bits, see Figure 6-78.
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Range Selection Bits

Channel No.

Ch.0

Ch.1

Ch.2

Ch.3

FO

co

F1

C1

F2

C2

F3

C3

Decimal Bits

00

08

01

09

02

10

03

1

0-10v
dc/0-20mA

1

4-20mA

0

-10to +10V dc

1

Off1

0

C = Configure select bit

F = Full range bit

T When configured to OFf, individual channels will drive DV/OmA,

Figure 6-78. 1794-OE4/B Write Range Selection Bits

In this example, the read block is set up to monitor the four broken wire bits and
the power up bit on the module. The write blocks are set up to configure the
module for multiplex control and 0-20mA range. Since all of the multiplex control
(M) bits are set to true, the safe state words in addresses 10-13 are not relevant.
See Figure 6-79 for example of 1794-OE4/B Read and Write GAP blocks.

('LSB") ~{SENSE
(CH1 OLITPUT EMABLE —COM_1_1

CH2 OLITPUT EMABLE —COM_2_1

CHa OUTPUT ENABLE oM 2.1 To MODBUS_M
CHA OUIPUT ENABLE oM 41 (Address 41265)

NOT ISED —COM_5_1
NOT ISED —COM_6_1
NOT USED —COM_7_1
NOT ISED —COM_B_1
OT ISED —COM_8_1
OT ISED —COM_10_1
MOT ISED —COM_11_1
MOT ISED —COM_12_1
MOT ISED —COM_13_1
OT ISED —COM_14_1
MOT USED —COM_15_1
MOT USED —COM_16_1
TRUE N1 1
TRUE —fiN_2_t
TRUE —fiN_3_1
TRUE —fIN_d_1
FALSE—IN_5_1
FALSE—IN_6_1
FALSE—IN_7_1
Data Word to be FALSEIN.8_1
written to Module FALSEIN 8.1
FALSE—IN101
FALSE—IN111
FALSE—IN121
FALSE—IN131

FALSEIN141

FALSE—IN151

FALSE—IN_16_1

BlETO & |5

Data Word to be
written to Module

OUT_1 {4402 W MODBLS 4V 3_20 (S54-40)

(LS8 ~{5ENSE

(CH1 FLILL RANGE —COM_1_1

CH2 FLILL RANGE —E0M_2_1

CH3 FLILL RANGE —0M_3_1

(CH4 FLILL RANGE —OM_8 1

NOT USED —COM_5_1

NOT USED —E0M_6_1

NOT USED —E0M_7._1

NOT USED —e0M_B_1

CONFIGLRE CHI —COM_8_1

CONFIGLRE CH2 —COM _10_1

CONFIGURE CHa —(COM _11_1

CONFIGURE CHA —COM_12_1

1316 NOT USED —(COM_13_1

OT USED —COM _14_1

MOT USED —COM_15_1

NOT USED —COM_15_1

“TRUE—IN_1 1

STRUE —IN_2_1

FALSE

FALSE

FALSE

“TRUE—{N_3.1
“TRUE—{N_41
FALSEN 5.1
FALSE—{N 8.1
FALSEN 7.1
FALSE{N 8.1

FALSEIN 8 1

FALSEIN 101

FALSE N 111

FALSEN 121

FALSE—IN_13_1

141

IN_151

To MODBUS_M
(Address 41266)

From MODBUS_M
(Address 41061)

IN_16_1

BETO A [&

402 wan MODBUS AR 2 81 11

1 G — 402 MaiMoDELS A1 _Y_3_21 (Sh54-4D)

(LsE") —{SENSE

OPENWRE CHI oM 1
OPENWRE CH2 —COM 2
OPENWRE CHa —COM 3
OPENWIRE CHa —COM 4
NOT USED oM 5
NOT USED oM &
NOT USED oM 7.
NOT USED oM 8
NOT USED oM 8
NOT USED oM 1
NOT USED oM 1
NOT USED oM 1

NGT USED —Gom_t:

NGT USED —5OM_14_1

NGT USED oM _15_1

POWER UP BIT —jOM_15_1
A

Figure 6-79. Example of 1794-OE4/B Read and Write GAP Blocks

out st Data word read from
outa s Module
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To write the analog output words for the 1794-OE4/B module, CALCULATE
blocks were again used. For the 1794-OE4/B module to output the correct
current, the GAP block must convert the engineering units requested to raw
counts used by the module. The milliamp to raw count relationship can be found
in Allen-Bradley manual 1794-6.5.2. See Figure 6-73 for Analog Data Format
Table. The table specifies counts in hexadecimal form and the CALCULATE
block requires the RAW_LOW and RAW_HIGH fields to be entered in decimal
form. Under the 0-20mA column, of the Analog Data Format Table, 21mA is
equivalent to 7FF8 hexadecimal and OmA is 0000 hexadecimal. Converting 7FF8
to decimal equals 32760 counts high. In this example, the block scales 0-21mA
(engineering units) for 0-32760 counts for the module. The CALCULATE block
output is connected to the MODBUS_M block address associated with the
correct memory map address. In this example a 0 to 24 mA tunable set for 4mA
is shown for the input to the CALCULATE block. See Figure 6-80 for example of
1794-OE4/B GAP Analog Write Blocks.

From MODBUS_M
(Address 41261)

=TT
]
(FALSE) -RST
CALCULATE——$—£02_WAIN MODBUS.AN_\ 3_16 ($hs4-4D)
4.0 0.0, 24.0) N_1
AL TEE
1N —{AE_1 707
. i (FALSE)—RST
0.0 (10, 4.0) N3 CALCULATE——{3— #02_MAINMODBUS AIV__3_17 (Sh54-4D) To MODBUS M
4.0 .0, 4.0 N1 — e —
BLOCK_LOW —{NAWE 2 - [ oEvE ]
§ B R T a0 3 (Address 41264)
=210 20.0, 21.0) IN_3 — (FALSE) [RST
0.0 0. 40Nz CALCULATE—E—202_MAIN MODBUS. AW __3_18 (Shs4-40)
BLOCK_HIGH —{NAWE_3 . - 4000, 240 -{IN_1 — =
4 AL
00 -{H_4 BLOCK_LOW/ TNAME 2 I —{HAME_1
210 200, 210N (FALSBTRIT
[T 1 RS U 0.0 @0, 4.0 N2 <4000, 2500 CALCULATE—ff— A02_WAINMODBUS AN 3_10 (3h54-40
"32760.0 (30840.0, 32767 0) N5 BLOGK_HIGH “NAME 3 BLOCK_LOW —|NAVE_2 IN?N;ME .
RAW_HIGH —[NAME_S 0NS =210 0.0, 1.0 ~|IN_3
RAN_LOW —HAME_4 00 @0 40 |IN2
(IM-BLOCK_LOW)® —FUNCT_{ - = BLOCK_HIGH —|HAME 3 aLock Lo 2
CRAC HIGH-RAN Loy JFUNCT 2 FETH0.0 (40,0, 3276T00—IN_S oo 21000, 2102
(BLOCK_HIGH-BLOCK_LOVY) JFUNCT 3 RAM_HIGH —HAVE S FeAi_LOVY —|HAME_4 BLOCK HIGH NAvE 3
[CALCULETE = | X - HIGH -JNAME ;
AH-BLOGK_LOWYY —FUNCT_I "3760.0 (30840.0, 32767.0) | IN5 oadma
GRAI_HIGH-RAN_LOWY —FUNCT_2 T T
(BLOCK_HIGH-BLOCK_LOWI) —FUNCT 3 eaLock Lowy Jruner 1 - ~
CAICULATETS K- Lo - *32760.0 (30840.0, 32767.0)—IN_§
(ERAN_HIGH-RAN_LOWY {FUNCT_2 RAW_HIGHNAVE 5
(BLOCK_HIGH-BLOCK_LOW) {FUNCT 3 il
CACUAEE (IM-BLOCK_LOW) —FUNCT_1

((RAW_HIGH-RAN_LOWY—FUNCT_2

(BLOCK_HIGH-BLOCK_LOW)—{FUNCT 3
CALCULATE] §

Figure 6-80. Example of 1794-OE4/B GAP Analog Write Blocks

An AO requires a limiter on the input value to keep it from exceeding
NOTICE the 21 mA value. Values above 21 mA will roll back over to zero.
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Allen-Bradley Thermocouple Input (1794-1T8) Module

In this example, the first six channels are used for thermocouples and the last

(AD]

=4

Fexro
Allen-Bradle: 1794-IT8

THERMOCOUFLEINPUT & CHANNEL ~—

0K
INPUT 0 INPUT 1 INPUT 2 INPUT 3 INPUT 4 INPUT5 INPUT6 INPUT7 o
+ - 4 -+ - 4 - 4 - 4 - 4 -3 -

two channels are used for monitoring the reference junction temperatures. See
Figure 6-81 for example of 1794-IT8 module wiring.

DISTRIBUTED /O
Allen-Bradley FLEX I/O 1794-IT8
THERMOCOUPLE INPUT

Chromel

MBI.A1.A02.G1.N6_TC_01

TC (+)

TC ()

Alumel

MBI.A1.A02.G1.N6_TC_02

TC (+)

TC (-)

MBI.A1.A02.G1.N6_TC_03

TC (+)

TC ()

MBI.A1.A02.G1.N6_TC_04

TC (+)

TC ()

MBI.A1.A02.G1.N6_TC_05

TC (+)

TC (-)

MBI.A1.A02.G1.N6_TC_06

TC (+)

TC(-)

MBI.A1.A02.G1.N6_TC_07
Ref. Junction

TC (+)

TC (-)

MBI.A1.A02.G1.N6_TC_08
Ref. Junction

TC ()

TC (1)

24V (COM)

L To2sc0M

24V (+)

ah

Ca4

C45

C46

C47

C48

C49

C50

C51

P To+24VDC

Figure 6-81. Example of 1794-IT8 Module Wiring
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The memory map indicates that there are eleven read addresses and 3 write
address. See Figure 6-82 for the input memory map and Figures 6-83 through
6-86 for the output memory map for the 1794-IT8 module.

Thermocouple/mV Input Module (1794-1T8) Read
DecimalBit | 15 | 14 | 13 |12 | 11 | 10 | 09 08 07 | 06 | 05 04 03 02 []] 00
Octal Bit | 17 16 15 | 14 | 13 12 1 10 o7 06 05 04 (143 02 n 00
Read Word 0 Reserved
1 Channel 0 Input Data

Channel 1 Input Data
Channel 2 Input Data

Channel 3 Input Data
Channel 4 Input Data
Channel 5 Input Data
Channel 6 Input Data

Channel 7 Input Data

wlo| w| @] o =] @] e

Overrange Bits Underrange Bits

0 Bad | Cal Cal
Cal | Done | Range

Bad CJC | GJC
Structure | over | Under

10 n|u|n|o

" ‘ Pwr
0 | Diagnostic Status |UD|

Figure 6-82. 1794-1T8 Module Input Memory Map

Underrange bits—These bits are set if the input signal is below the input
channel's minimum range.

Overrange bits—These bits are set if 1), the input signal is above the input
channel's maximum range, or 2), an open detector is detected.

Cold Junction sensor underrange bit—This bit is set if the cold junction
temperature is below 0 °C.

Cold Junction sensor overrange bit—This bit is set if the cold junction
temperature is above 70 °C.

Bad Structure—This bit is set if an invalid thermocouple type is selected.
Powerup bit—This bit is set (1) until configuration data is received by the
module.

Critical Error bits—If these bits are anything other than all zeroes, return the
module to the factory for repair.

Calibration Range bit—Set to 1 if a reference signal is out of range during
calibration.

Calibration Done bit—Set to 1 after an initiated calibration cycle is complete.
Calibration Bad bit—Set to 1 if the channel has not had a valid calibration.

Thermocouple/mV Input Module (1794-1T8) Write

Dec.Bit | 15 |14 |13 J12 [ 11 | 10 0 | o8 | 07 06 05 04 03 02 ol 00
OctalBit | 17 |16 |15 |14 |13 | 12 | 11 |10 | 07 | 06 05 04 03 02 ot 00
Wite Word 0 8-Bit Calbration Mask Gal [ Cani Filter Cutoff FOF | DataType
1 Thermocouple 3 Type | Thermocouple 2 Type Thermocouple 1 Type Thermocouple 0 Type
2 Thermocouple 7 Type | Thermocouple 6 Type Thermocouple 5 Type Thermocouple 4 Type

Whera: FDF = fixad dighal fitar bit

Figure 6-83. 1794-IT8 Module Output Memory Map
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Word ':'of":fl',?u“ Description
Write Word 0 00-01 (00-01) | Module Data Type
Bit ot 00 | Definition
0 0 | °C (default)
0 1 oF
1 0 | Bipolar counts scaled between -32768 and +32767

1

1

Unipolar counts scaled between 0 and 65535

Bit 02 (02)

Fixed Digital Filter - When this bit is set (1), a software digital filter is enabled. This filter settles to

100% of a Full Scale step input in 60 times the selected first notch filter ime shown on page 4-3.
(Default - filter disabled.)
03-05 (03-05) | AID Filter First Notch Frequency
Bit 05 | 04 03 | Definition

0 0 0 | 10Hz (default)
0 0 1 25Hz
0 1 0 |50Hz
0 1 1 60Hz
1 0 0 | 100Hz
1 0 1 250Hz
1 1 0 | 500Hz
1 1 1 1000hZ

06 (06)

Calibration High/Low bit - This bit is set during gain calibration; reset during offset calibration

07 (07)

Calibration clock - this bit must be set to 1 to prepare for a calibration cycle; then reset to 0 to initiate
calibration.

08-15 (10-17)

Calibration mask - The channel, or channels, to be calibrated will have the correct mask bit set. Bit 8
corresponds to channel 0, bit 9 to channel 1, and so on.

Figure 6-84. 1794-IT8 Write Word 0

Hardware First Notch Filter

e F;':g;::’:‘ Notch | 4oy, 25Hz 50Hz 60Hz 100z | 250z | sooHz | to00Hz
(etectins reastution) | (16bits) | (16bits) | (16-bits) | (tebits) | (t6bite) | (13bis) [ (ti-bits) | @-bis)
N"'“h:;fn:::""'k System Throughput (in ms and s)

T 35 15 3 7 3 7 3 %

Z 0 790 T T80 0 7 &2 %

3 75 a3 25 225 165 I % B

2 T3 580 340 300 220 148 124 T2

5 18258 725 125 ams 275 185 155 140

§ 1955 870 510 150 330 222 186 68

7 22755 | 1015 5% 525 385 259 217 196

8 26051 | 116s 580 500 240 2% 248 224

Detaull selting

Figure 6-85. 1794-1T8 Hardware First Notch Filter
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Decimal Bit

b (Octal Bit)

Description

Wirite Word 2 00-03 (00-03)

Channel 0 Thermocouple Type

Bit 03 02 o1 |00 Thermocouple Type - Range
1] 0 /. ] Milkvolts {defaulty
1] 0 0 1 B 300tc 1800°C (572 to 3272°F)
1] 0 0 E 27010 1000°C [-454 to 1832°F)
1] 0 1 J -2101t01200°C (-346 to 2192°F)
1] 1 /. ] K <7110 1372°C  (-95 to 2502°F)
1] 1 0 1 R -50to 1768°C (-58 to 3214°F)
1] 1 1 0 5 -50to 1768°C |-58 to 3214°F)
1] 1 1 T -Tito400°C (-89 to 752°F)
1 0 /. ] C 01o2315°C (32 to 4199°F)
1 0 0 1 N <270 10 1300°C |-450 to 2372°F)
1 0 1 0 Reserved
1 0 1 Reserved
1 1 o |o Maodule reports cold junction temperature for channets 00-03
1 1 o 1 Maodule reports cold junction temperature for channets 04-07
1 1 1 0 Reserved
1 1 1 Mo sensor connecited (do not scan)

04-07 (04-07)

Channel 1 Thermocouple Type (see bits 00-03)

08-11 {10-13)

Channel 2 Thermocouple Type (see bits 00-03)

12-15 (14-17)

Channel 3 Thermocouple Type (see bits 00-03)

Wirite Word 3 00-03 (00-03)

Channel 4 Thermocouple Type (see write word 2, bits 00-03)

04-07 (04-07)

Channel 5 Thermocouple Type (see write word 2, bits 00-03)

08-11 {10-13)

Channel & Thermocouple Type (see write word 2, bits 00-03)

12-15 (14-17)

Channel 7 Thermocouple Type (see write word 2, bits 00-03)

Figure 6-86. 1794-1T8 Write Word 1 and 2
(Note: Write Words 2 & 3 should be labeled 1 & 2)

In this example, the first read block is set up to monitor the underrange and
overrange bits on the module. The second read block monitors the Cold Junction
sensor underrange bit, Cold Junction sensor overrange bit, Bad Structure,
Powerup bit, Critical Error bits, Calibration Range bit, Calibration Done bit, and
Calibration Bad bit. The first write word (0) sets the module for °F units, 100 Hz
filtering, and no calibration. The second write word (1) sets the module for type K
thermocouples on channels 0, 1, 2, and 3. The third write word (2) sets the
module for type K thermocouples for channels 4 and 5, cold junction (channels 0-
3) temperature on channel 6, and cold junction (channels 4-7) on channel 7. See
Figure 6-87 for GAP read and write block example.
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i
WRITET 4 ToMODBUS_M
c1sm) —ENSE
[—{i0—so mam noDaUS A v 3 31 @D (Address 41276)
12UNTS o1 1
unmE—gon 21 i
R TEZ 4 ToMODBUS_M
FIED DIGITAL FILTER ENABLED —£01 3 1 c1sw) -[SENSE =
OUT_1f i o2 e nODBUS A ¥ 3 3 @ISty (Address 41277)
45 FLTER CUTOFF 0M_41 CHITE TYRECOm_1_t
FLTER GUTOFF 015 1 GHITG TYPE {Gom 21 L
TWRTES
FLTER GUTOFF 0161 GHITG TYRE—GOM_11 cisw —[5EnsE
U1 A2 1AM MDD BUS AN _3 T 154Dy
CALBRATEGAIN OFFSED —20M7_1 CHITC TYRE-COM 4.1 CHSTC TRE-CON_11
INTATE CALBRATIN 0I5 1 CHITC TYRECOM 5 1 CHSTC TYRE-CON 21
CALIBRATECHANNEL 1 019 1 GH2TC TYPE {Com 5 1 CHS TG TYPECON 3 1
CALIBRATECHANNEL 20 1_ID1 GH2TC TYRECOM 3t CHS TG TYPE—CON_4 1
CALIBRATECHANMELI-LON_11_1 CH2TC TYPE {COM Bt CHETC TYPECON S 1
CALIBRATECHANMEL L0 121 CHITC TYRECOM 8 1 CHETC TYPE-CON 6 1
CALIBRATECHANNELS -0 I_13_1 GHITE TYPE {COM_10_1 CHE TG TYPECON 71
CALIBRATECHANNELE—0I_14 1 CHITE TYRE-COM_11_1 CHE TG TYPE—CON B 1
CALIBRATECHANMELT —£ON_IS_1 CHITC TYPE-COM_12_1 CHT TG TYPE-CON 21
CALIBRATECHANNELE D I_I6_1 CHATE TYRE{COM_13_1 CHYTC TRE-CON 1

TRUEN_1_1

CHUTE THRE—|COM_14_1

CHTTC TYRE—{CON 111

44— ToMODBUS_M

From MODBUS_M

(Address 41278)

From MODBUS_M

GHUTE TrRE{GOM_15_1 CH TG TrRE—COM_T21 (Address 41085) (Address 41086)
GHUTE THRE—GOM_1E_1 CHETE TYRE-CON_TL1
“FALSEI_I1 CHETE THRE-CON_1 s i
RERDT RERET
CFALSE-|INS1 “FALSE—|IN_2.1 CHETC TYPE—COM_15.1 LS8 SENSE CLSE7) RENSE
ouT_t 1 out_1_
“TRUE|N 6.1 “TRUE—{IN_3 1 CHETC TYPE—CON_16.1 AI2_IWIN MO DBUS AR 2 85—AT—|In_1 A2 MAIN MO DBUS AR _i_2 B5——(N_1
ouT2 otz
“FAISE-INT_t “FASE-N_L1 FASEN_1_1 CHY UNDERRANGE COM_1_1 COLD JUNCTION UNDERRANGE -30M_t_1
ELER ot
“FAISENET “FALSE{W_E1 “rasE{N_21 CHZUNDERRANGE JCOM 2.1 COLG JUNCTION DYERRANGE o0 _2_1
r ouT_t ] ouT_e
“FALSEIN 21 “FALSEW_E1 “TRUEINT1 CHIUNDERRANGE HCON 31 ALID TE THPEECIT
ouTs | ous
“FAISE-I_1D_1 “TRUE-{M_7_1 “FAISEN_L1 CHLUNDERRANGE JCOM_L_1 BOUIER UR BT —E0N_i_1
ouT s | o
“FaISEW_ILT “rasE{m_E1 “rausE{ms1 CHS UNDERRANGE JCOM 5.1 1 CRITGAL ERROR BTS 015
— ouTr ] outr_j
“FAISEN_iZ1 “FaSEN_S1 “rasEEI CHE UNDERRANGE HCON 51 CRITIGALERROR BT —E0M 61
ouT ] ot
“PAISEN_11 “FALSE_ID1 “TRUE{IN_T_1 CHT UNDERRANGE HCOM 71 CRITEALERROR BT E0H1T_1
ELER ouTa
PAISEN_141 “TRUE{I_111 “FALSEN CHE UNDERRANGE JCOM .1 HOT USED 45081
R Ut
“FAISE_IE_1 “FASEI_IZ1 “FASE{N_51 CHIOVERRANGE JCom 5.1 QUTOF BANGE DURING CAUBRATION 20N 31
ouT_11_1 Ut
“FAISE_IE 1 “FASE-N_11 “FAISE-N_10L1 CHZOVERRANGE COM_10_1 CALBRATON DONE-EON_ID_t
ouT_1z.1 ouT_tz
“FALSEW_IE “TRUE_11_1 CHIOVERRANGE JCOM_11_1 CAUBRATION 8AD —COI_I11
ouT_i3.1 ouT_ 1|
“TRUEI_5.1 “TRUEI_12.1 CHYOVERRANGE HCOM_12.1 T2IENOT USED ootz
ouT_1e1 ouT_ 14
“FAISE{I_t6 1 “TRUEN_13.1 CHS OVERRANGE JCOM_12_1 HOT SED deON_rTt
TETOA [ OUT_15._1 ouT_1s. 1|
“FAISEN_tL_1 CHE OUERRANGE JCOM_14_1 HOT SED —EON_1Lt
ouT_1s_1 ouT_t8|
“TRUE_t5.1 T OVERRANGE JCOM_15_1 HOT sED JEom_is_ 1
“TRUEN_t5_1 c om 151 WOT sED HEoN_i6 1
Coews 5] B0 % PRI
Data Words to be : L
Data words read from

written to Module

Module

Figure 6-87. Example of 1794-IT8 Read and Write GAP Blocks

To read the analog input words for the 1794-1T8 module, DIVIDE blocks were
used. According to the 1794-IT8 manual, the thermocouple module’s output must
be scaled to one tenth the value read by the 3170-MBS interface module. See
Figure 6-88 for Input scaling of the thermocouples.
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Input Scaling
Input Type Range Scaling F'l‘easﬂmtl;::i

Millivolt -76.50 to +76.50mV -7650 1o +7650 10uV
Type B 300 to 1800°C 3000 to 18000 0.1°C
Type E -270 to 1000°C 2700 to 10000 0.19C
Type J -210to 1200°C -2100 to 12000 0.1eC
Type K -270 10 1372°C -2700 10 13720 0.1°C
Type R -50t0 1768°C -500 to 17680 0.1°C
Type § -50t0 1768°C -500 to 17680 0.19G
Type T -270 to 400°C -2700 1o 4000 0.19G
Type N -270 to 1300°C -2700 to 13000 0.1°C
Type C 0to 2315°C 0 to 23150 0.1°C
Type B 572 to 3272°F 5720 to 32720 0.19F
Type E -454 to 1832°F -4540 10 18320 0.19F
Type J -346 to 2192°F -3460 10 21920 0.1
Type K -454 to 2502°F -4540 to 25020 0.1°F
Type R -58 to 3214°F -580 to 32140 0.19F
Type S -58 to 3214°F -580 to 32140 0.19F
Type T -454 to 752°F -4540 1o 7520 0.1°F
Type N -450 to 2372°F -4500 10 23720 0.1°F
Type C 32 to 4199°F 320 to 41990 0.19F

Note: In thermocouple mode, scaled number has an implied decimal point 1 digit from the: right. For
example, if reading is 18000, temperature i 1600.0. In millivelt mode, the implied deamal point s to
the left of the last 2 digits. For example, if reading is 2250, actual reading is 22.50mV

Figure 6-88. 1794-IT8 Input Scaling

A divide by 10 block is used to scale the thermocouple outputs. Again, from the
1794-1T8 manual, the range of the cold junction (reference junction) sensor is 0-

70 °C. It has been found that the output must be scaled to one hundredth the

value output by the 3170-MBS interface module. A divide by 100 block is used to
accomplish this. The output of the DIVIDE block will be in engineering units (°F).
See Figure 6-89 for example of 1794-IT8 GAP Analog Read Blocks.
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Analog Temperature

From MODBUS_M j (To GAP Application)

(Address 41077)
I8 IT8
TC1 TC_ 2
A02_MAIN.MODBUS .AR_V_2_77 {W IN_1 A02_MAIN.MODBUS.AR_V_2_78 @— IN_1
DIVIDEp— DIVIDEp—F
10.0—IN_2 10.0—IN_2
DNVDE [ 5 DVIDE [ 5
I8 IT8
TC 3 TC_4
A02_MAIN.MODBUS.AR_V_2_79—(M)—IN_1 A02_MAIN.MODBUS.AR_V_2_80 —M)—{IN_1
DIVIDEp}—¥- DIVIDEp—¥
10.0—IN_2 10.0—{IN_2
DVIDE |5 DMVIDE |5
T8 T8
TC 5 TC 6
A02_MAIN.MODBUS AR_V_2_81—()—{IN_1 A02_MAIN.MODBUS AR_V_2_82—{)}—{IN_1
DIVIDEF—% DIVIDE—%
10.0—IN_2 10.0—IN_2
DMVDE [ 5 DVIDE [ 5
T8 T8
TC 7 TC 8
A02_MAIN.MODBUS AR_V_2_83—({)—{IN_1 A02_MAIN.MODBUS AR_V_2_84 —{)—{IN_1
DIVIDE— DIVIDEP—¥
100.0IN_2 100.0IN_2
DMVDE |5 DMDE |5
Reference Junction Temperatures

Figure 6-89. Example of 1794-IT8 GAP Analog Read Blocks
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Allen-Bradley RTD Input (1794-IR8) Module

T

T—F
==/

@ Allen—Bradle
—— 3-V/IRE

INPUTO  INPUT1  INPUT2  INPUT3
+ +

D INPUT 8 CHANN inj—

INPUT4  INPUTS ~ INPUTE INPUTT g
+ + + =

y -

1794-IR8

(&

0K

Ed B0 Bd B B0 B0 B0 B B0 B0 BEd B Ed BEd Ed B

1=

T W Y WY T S S Y ST SO 2 O A W W SO i WO
T T T T T T e T

See Figure 6-90 for example of 1794-IR8 module wiring.

DISTRIBUTED 1/O
Allen-Bradley FLEX I/0 1794-IR8
RTD INPUT with TB3TS BASE
[RTD (1) AD 2 A RTD
MBI.A1.A02.G1.N7_RTD_01 RTD (-) Al 2
[ signal Return B17 ] l\) 3
[RTD (+) A2 ﬁ ﬁ
MBI.A1.A02.G1.N7_RTD_024 RTD (- A3 5
| Signal Return B19 Ll lvl 6
[RTD (+) A4 1"‘ ﬁ 7
MBI.A1.A02.G1.N7_RTD_03 RTD (-) A5 8
| Signal Return B21 L lvl 9
[RTD (%) A6 IA\ ﬂ 10
MBI.A1.A02.G1.N7_RTD_04 RTD (-) A7 i
[ Signal Return B23 Ll lvl
[RTD (+) A8 1"‘ fﬁl
MBI.A1.A02.G1.N7_RTD_05 RTD (-) A9 TT TT
| Signal Return B25 V]
[RTD (+) A10 TA\ XA\
MBI.A1.A02.G1.N7_RTD_0¢[ RTD (-) ATl
[ Signal Return B27 L l\)
[RTD (%) A12 - o
MBI.A1.A02.G1.N7_RTD_07 RTD (-) A13 Ll Ll
| Signal Return B29 Ll lvl
RTD (+) A4 IA\ IA\
MBI.A1.A02.G1.N7_RTD_08 RTD (-) A15
Signal Return B31 Ll l\) 2
B16
B18
B20
B22
24V (COM) o
B28
B30
ggg L p»T02 cOM
C34 J»-To 2 VDC
C35
C36
+24VDC 37
C38
c39
C40 —
C41
Chassis C42
Grnd C43
Cd4
C45
C46
C47
C48
C49
C50
C51

Figure 6-90. Example of 1794-IR8 Module Wiring
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The memory map indicates that there are eleven read addresses and 3 write
address. See Figure 6-91 for the input memory map and Figures 6-92 through

6-95 for the output memory map for the 1794-IR8 module.

Underrange bits—These bits are set if the input signal is below the input

RTD Analog Input Module (1794-1R8) Read Words

DecimalBit | 15 | 14 | 13 | 12 | 11 | 10 | 09 08 o7 |06 |05 | 04 | 03 02 01 |00
OctalBit | 17 | 16 | 15 | 14 | 13 | 12 1 10 07 |06 |05 |04 | 03 02 01 | 00
Word 0 Reserved

1 Channel 0 Input Data

2 Channel 1 Input Data

3 Channel 2 Input Data

4 Channel 3 Input Data

5 Channel 4 Input Data

6 Channel 5 Input Data

7 Channel & Input Data

8 Channel 7 Input Data

9 Owerrange Bits Underrange Bits

I CN A O O N 5 S I A e

Figure 6-91. 1794-IR8 Module Input Memory Map

channel's minimum range.

Overrange bits—These bits are set if 1) the input signal is above the input

channel's maximum range, or 2) an open detector is detected.

Powerup bit—This bit is set (1) until configuration data is received by the

module.

Critical Error bits—If these bits are anything other than all zeroes, return the

module to the factory for repair.

Calibration Range bit—Set to 1 if a reference signal is out of range during

calibration

Calibration Done bit—Set to 1 after an initiated calibration cycle is complete.
Calibration Bad bit—Set to 1 if the channel has not had a valid calibration.

RTD Analog Input Module (1794-IR8) Write Words

DecimalBit | 15 | 14 | 13 | 12 | 11 | 10 | 09 08 o7 06 05 | 04 | 03 02 |01 |00
OctalBit | 17 | 16 | 15 | 14 | 13 |12 | 11 10 o7 06 05 | 04 | 03 02 |01 |00
Word 0 8-bit Calibration Mask Cal | CalHi | cyer Guteft | Enn | MDT
Clk |Callo
1 RTD 3 Type RTD 2 Type RTD 1 Type RTO 0 Type
2 RTD 7 Type RTD 6 Type RTD 5 Type RTD 4 Type

Where:

Enh = Enhanced
MDT = Module Data Type

Figure 6-92. 1794-IR8 Module Output Memory Map
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Word (3:1; ?;fs) Description
Write word 0 00-01 Module Data Type
Bit 0 00
0 0 | °C (defaulf)
0 1 oF
1 0 | Bipolar counts scaled between -32768 and +32767
1 1 | Unipolar counts scaled between 0 and 65535
02 Enhanced mode select - measures voltage drop across a precision resistor in the module to

compare with the unknown input. This improves module temperature drift characteristics, but
reduces module throughput

03-05 AJD Filter First Notch Frequency

Bit 05 04 03 | Definition

0 0 0 | 10Hz (default)

0 0 1 25Hz

0 1 0 50Hz

0 1 1 BOHz

1 0 0 100Hz

1 0 1 260Hz

1 1 0 500Hz

1 1 1 1000Hz
06 Calibration High/Low bit - This bit is set during gain calibration; reset during offset calibration
07 Calibration clock - this bit must be setto 1 to prepare for a calibration cycle; then resetto 0 to

initiate calibration.

08-15 (10-17) | Calibration mask - The channel, or channels, to be calibrated will have the correct mask bit set.

Bit & corresponds to channel 0, bit 9 to channel 1, and so on.

Figure 6-93. 1794-IR8 Write Word 0

Hardware First Notch Filter

D etueny " | towz [ osHz | Soz | 6oz | toohz | 2s0Hz | sookz | to00hz
(olocties veaslution) | (16bits) | (i6bs) | (16-bits) | (iedits) | (i6bits) | (13bis) | (riobis | oebis)
N""'h:';:fn:::""‘h System Throughput (in ms and s)

1 325 145 85 75 55 37 k] 28

2 650 290 170 150 1o 74 62 56

3 975 435 255 225 165 11 93 B4

4 13s 580 340 300 220 148 124 112

5 1.626s 725 425 a7 275 185 155 140

6 1.95s 870 510 450 330 222 186 168

7 22758 1.015s 595 525 385 259 217 196

8 2.60s! 1.16s 680 600 440 296 248 224

Defaull selting

Figure 6-94. 1794-1T8 Hardware First Notch Filter

124

Woodward



Manual 85586V2

AtlasPC Digital Control, Vol. Il (Distributed 1/O)

Dec. Bits

Word (Octal Bits) Description
‘Write Word 1 00-03 Channel 0 RTD Type
Bit 03 02 o oo RTD Type - Range
0 0 o |o Resistance (default)
0 0 [ B No sensor connected - do not scan
0 0 1 0 100 ohm Pt cx = 0.00385 Euro (-200 to +870°C)
0 0 1 1 100 ohm Pt cx = 0.003916 LS. (-200 to +630°C)
o 1 0 1] 200 ohm Pt cx = 0.00385 Euro (-200 to +630°C)
0 1 0 1 500 ohm Pt cx = 0.00385 Euro (-200 to +630°C)
0 1 1 |0 Reserved
0 1 1t 10 ohm Copper (-200 to +260°C)
1 0 0 1] 120 ohm Nickel (-80 to +250°C)
1 0 0 1 100 ohm Nickel (-80 o +250°C)
1 0 1 0 200 ohm Nickel (-60 to +250°C)
1 0 1 1 500 ohm Nickel {-60 to +250°C)
1 1 o |o Reserved
1101 to 1111 - Reserved

04-07 Channel 1 RTD Type (see bits 00-03)

08-11 Channel 2 RTD Type (see bits 00-03)

12-15 Channel 3 RTD Type (see bits 00-03)

Write Word 2 00-03 Channel 4 RTD Type (see write word 1, bits 00-03)

04-07 Channel 5 RTD Type (see write word 1, bits 00-03)

08-11 Channel 6 RTD Type (see write word 1, bits 00-03)

12-15 Channel 7 RTD Type (see write word 1, bits 00-03)

In this example, the first read block is set up to monitor the underrange and

Figure 6-95. 1794-1T8 Write Word 1 and 2

overrange bits on the module. The second read block monitors the Powerup bit,
Critical Error bits, Calibration Range bit, Calibration Done bit, and Calibration Bad
bit. The first write word (0) sets the module for °F units, 100 Hz filtering, and no
calibration. The second write word (1) sets the module for 100 ohm Pt Euro RTD
on channels 0, 1, 2, and 3. The third write word (2) sets the module for 100 ohm
Pt Euro RTD for channels 4, 5, 6, and 7. See Figure 6-96 for GAP read and write

block example.
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Tz
WRITET
LB [SENSE
ouT_t
12 UNITS ~|COM_1_1
UNITE{COM2 1

ENANCED MODE—{C0M_3_1
<6 FILTER CUTAFF {COM_4_1
FILTER CUTQFF —{CoM_5_1
FILTER CUTOFF —{CoM 61
SALIBRATE GAIN (OF FSET)—{COM_7_1
INITIATE CALIBRATION —|Ci0M_5_1
CALIBRATE CHANNEL 1 —{COM.9_1
CALIBRATE CHANNEL 2~{COM_10_1
CALIBRATE CHANNEL 3 ~{C0M_11_1
CALIBRATE CHANNEL 4-{COM_12_1
CALIBRATE CHANNEL & —{COM_13_1
CALIBRATE CHANNEL 6 —{COM_14_1
CALIBRATE CHANNEL 7-{COM_15_1
CALIBRATE CHANNEL 8 —{COM_15_1
TRUE-|IN_1_1
FALSE{IN_2_1
FALSE-{IN_3_1
FALSE{IN_4.1
FALTE-{IN_5_1
“TRUE-|IN_6_1
FALSE-{IN_7_1
FALSE-{IN_8_1
FALTE-{IN__1
FALSE-|IN_10_1
FALSE-|IN_11_1
FALSE-|IN_12_1
FALTE-|IN_13_1
FALSE{IN_14_1

FALSE-{IN_15_1
FALTE-|IN 16 1

G A0r2_hAIN MODIBUS A4 4_1 (5ha4-40)

i
WRITEZ
CLSE)[SENSE

ouT_t
CH1 RTD TYPE—{COM_1_1

CH1RTO TYRE-|COM3_1
CH1RTD TYRE-COM 2.1
CH1RTO TYRE-{COM4_!
CH2 RTO TYRE\COM5_!
CH2 RTO TYRE-\CONM5_!
CH2 RTD TYRE-{COM7_!
CH2 RTO TYRE-|COM3_!
CHI RTD TYRE-|COM 3!
CH3 RTD TYRE—{COM_10_f
CHZ RTD TYRE[COM_11_t
CHI RTD TYRE-COM_12_1
CH RTD TYRE-COM_13_1
CH# RTD TYPE-COM_14_1
CH RTO TYRE—CONM_15_1
CH4 RTD TYRE—CONM_18_f
“FALTEIN_1_1
“TRUE-{IN_2_1
FALSEIN.3_1
“FALSEIN_4_1
"FALSE{IN_5_1
STRUE-{IN_6_1
“FALSE—INT_1
“FALSEIN 81
"FALSE{IN_3_1
STRUE{IN_t0_{
“FALSEIN 111
“FALSE{IN_12.1

"FALSE-{IN_13_1

BiG T0 A 15

“TRUE{IN_14_1

TFALSE-{IN_15_1

"FALSE{IN_IE

1
616 10 & 15

To MODBUS_M
(Address 41291)

({002 MAINMODEUS A1 4_2 (5h54-4D)
73
cusoy-fsEnse
ouT1
CHS RTD TYPE-{COM_1_1
CHS RTD TYPE-{COM_2 1
CHS RTD TYPE-{COM3_1
CHB RTD TYPE-{COM_4_1
CHB RTD TYPE-{COM_ 6 1
CHB RTD TYPE-{COM 5 1
CHB RTD TYPE-{COM 71
CHB RTD TYPE-{COM_S_1
CHT RTD TYPE-{COM 81
CHY RTD TYPE-{COM_10_1
CHT RTD TYPE-COM_T1_1
CHT RTD TYPE-{COM_12_1
CHB RTD TYPE-COM_13_1
CHB RTD TYPE-COM_14_1
CHE RTD TYPE-COM_18_1
CHe RTD TYPE-{COM_10_1
“FALSE{IN_1_1
*TRUE-{IN_2.1
“FALSE-{IN3_1
“FALSE{IN_4_1
“FALSEIN_5_1
“TRUE-{iN_61
“FALSE{IN_7_1
FALSE{IN 3.1
“FALSE{IN3_1
“TRUE-{iN_10_1
“FALSE-{IN_11_t
FALSE-IN_12_1
“FALSE-{IN_13_1

“TRUE-{IN_14.1
TFALSE—{IN_15_1

Data Words to be
written to Module

TWRITEL

To MODBUS_M
(Address 41292)
To MODBUS_M
F—B—roz s wopeus an v 43 ororary (Address 41293)

From MODBUS_M

’rALsE-||N_|a_|

(Address 41101)
From MODBUS_M
(Address 41100)
iz iz
READT READZ
CLEBSENSE CLEBSENSE
auT 1.1 auT 1.1
A0Z_MAINMODBUS AR,VJJUU“@*INJ )2_MAINMODBUS, AR,VJJN“@’INJ
Ut Ut
CHI UNDERRANGE-|COM_1_1 1:3 NoT usED {eom 11
ouT_31 ouT_31
CH2 UNDERRANGE—|COM_2_1 NOT USED —{COM_2_1
ouT_4_1 ouT_4_1
CH} UNDERRANGE —|COM_¥_1 MOT USED —{COM_3_1
ouT_s1 ouT_s1
CH4 UNDERRANGE —{COM_4_1 POWYER UP BIT—{COM_4_1
ouT st ouT st
CHS UNDERRANGE-{COM 5_1 57 CRITICAL ERROR BITS {COM_5_1
ouT_7_t ouT_7_t
CHE UNDERRANGE—{COM 6_1 CRITICAL ERROR BIT—COM 6_1
oauT 81 oauT 81
CH7 UNDERRANGE-|COM 7_1 CRITICAL ERROR BIT-|COM 7_1 -
ouT ouT
CH& UNDERRANGE—{COM & _1 NOT USED —{COM_&_1
ouT_10_1 ouT_10_1
CHI OWVERRANGE{COM_A_1 CALIBRATION OUT OF RANGE—C O _9_1
TUT_11_1 TUT_11_1
CHZ OWERRANGE—{COM_10_1 CALIBRATION DONE—COM_10_1
auT_12_1 auT_12_1
CH3 OVERRANGE-{COM_11_] CALIBRATION BAD -{COM_11_1
GuT_13.1 GuT_13.1
CH4 OWVERRANGE—{COM_12_1 12-18 NOT USED —{COM_12_1
GUT_14_1 GUT_14_1
CHS OWVERRANGE —{COM_13_1 NOT USED —{COM_13_1
quT_15_1 quT_15_1
CHE OWVERRANGE—-{COM_14_1 MOT USED —{COM_14 1
aUT 161 aUT 161
CHT OWERRANGE —{COM_15_1 NOT USED —{COM_15_1
CH2 OWVERRANGE—{COM_16_1 MOT USED —{COM_16_1
TO_18A T TO 168 |
Data word read from

Module

Figure 6-96. Example of 1794-IR8 Read and Write GAP Blocks

To read the analog input words for the 1794-IR8 module, DIVIDE blocks were
used. According to the 1794-IR8 manual, the RTD module’s output must be
scaled to one tenth the value read by the 3170-MBS interface module. From the
1794-IR8 Input Scaling, it can be seen that the 100 ohm Pt Euro RTD range is —
328 to 1598 °F. The output of the DIVIDE block will be in engineering units (°F).
See Figure 6-97 for Input scaling for RTDs.

Input Scaling

Range Degrees Counts mﬁmﬂa
100 ohm Pt Euro -328 1o +1598°F -3280 to +15980 0.1°F
100 ohm Pt U.S -328 1o +1166°F -3280 to +11660 0.1°F
200 ohm Pt Euro -328 1o +1166°F -3280 to +11660 0.1°F
500 ohm Pt Euro -328 1o +1166°F -3280 to +11660 0.1°F
100 ohm Nickel -76 to +482°F -760 to +4820 0.1°F
120 ohm Nickel -112 to +500°F -1120 to +5000 0.1°F
200 ohm Nickel 76 to +482°F -760 to +4820 0.1°F
500 ohm Nickel 76 to +482°F -760 to +4820 0.1°F
10 ohm Copper -328 to +500°F -3280 to +5000 0.1°F

Mote: Temperature data has an implied decimal peint 1 space to the right of the last digit. (divide by 10). For example, a

readout of 1779% would actually be 177.9°

Figure 6-97. 1794-IR8 Input Scaling
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See Figure 6-98 for example of 1794-IR8 GAP Analog Read Blocks.

Analog Temperature
From MODBUS_M

(To GAP Application)
(Address 41092) : - -
RTD_1 RTD_2
A02_MAINMODBUS.AR_V_2_92—(M—{IN_1 A02_MAIN.MODBUS.AR_V_2_93—(M—IN_1
DIVIDE DIVIDE>—F
10.0—{IN_2 10.0—{IN_2
DIVIDE [ 5 DIVIDE [ 5
IR8 IR8
RTD_3 RTD_4
AO2_MAINMODBUS. AR_V_2_94—(M—IN_1 A02_MAIN.MODBUS AR_V_2_95—(M—{IN_1
DIVIDEp—# DIVIDEp—k
10.0—{IN_2 10.0—{IN_2
DIVIDE |5 DIVIDE |5
IR8 IR8
RTD_5 RTD_6
A02_MAINMODBUS.AR_V_2_96—({M)—{IN_1 A02_MAIN.MODBUS AR_V_2_97—(M—{IN_1
DIVIDEp— DIVIDE>—F
10.0—{IN_2 10.0—{IN_2
DIVIDE [ 5 DIVIDE [ 5
IR8 1R8
RTD_7 RTD_8
A02_MAINMODBUS.AR_V_2_98—(M)—{IN_1 A02_MAIN.MODBUS.AR_V_2_99—(M)—IN_1
DIVIDEp—F DIVIDEp—k
10.0—{IN_2 10.0—{IN_2
DIVIDE |5 DIVIDE |5

Figure 6-98. Example of 1794-IR8 GAP Analog Read Blocks

Automation Direct Terminator I/O Example

Automation Direct Terminator 1/O Modbus Configuration
MODBUS is an application layer messaging protocol, at level 7, as defined in the
OSI (Open System Interconnection) model. It provides client/server
communication between devices connected on different types of buses or
networks. It is a request/reply protocol and offers services specified by function
codes. MODBUS function codes are elements of MODBUS request/reply PDUs
(Protocol Data Unit).

Modicon developed the Modbus addressing scheme around the data table and
I/O structure in Modicon PLCs. Terminator I/O is a modular system which
combines the functions of terminal blocks and I/O modules for distributed 1/0.
Each Terminator I/O system has the following components: a Power Supply, a
Base Controller, and one or more 1/0O Module(s). Terminator I/O systems can
contain up to 16 1/0O modules per slave (node). Each slave (node) system can be
divided into one row of base /O plus two rows of local expansion I/O using a
base expansion cable.

In this example, one T1K-MODBUS adapter and two power supplies from
Automation Direct are interfaced with seven terminal base units with installed
Terminator I/0O modules, forming a Terminator I/O system.

The T1K-MODBUS is a Network Interface Adapter that communicates between
the Terminator I/O modules backplane and the AtlasPC/Master across a serial
RS-232 connection. The T1K-MODBUS module is a slave device to the AtlasPC
control, and is a master controller of the Terminator I/O modules. The I/O data
exchange occurs as follows. Output data is sent from the AtlasPC control across
the RS-232 connection to the T1IK-MODBUS adapter. The network interface
adapter then automatically transfers the data across the Terminator I/O
backplane to the output modules. Inputs from the input modules are collected by
the network interface adapter via the backplane and sent across the RS-232
connection to the AtlasPC control.
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In order to simplify the nomenclature used in creating the GAP application,
certain naming conventions were changed with respect to the manufacturer’s
naming convention. In this example, Woodward refers to the node address as the
Group address. The T1K-MODBUS Group address, (Node address), is set by
two rotary switches located on the front of the T1IK-MODBUS module. In this
example the address is set to 01.

The Automation Direct Terminator I/O system requires DIN rail mounted power
supplies to power the individual I/O module over the Terminator 1/0O back plane.
In this example, a 120 Vac unit (T1K_01AC) was used to power the Discrete /O
modules and a 24 Vdc unit (T1K-01DC was used to power the Analog I/O
modules.

In this example, the power supplies were also used to generate the needed
current for the external power requirements of the circuits. See Figure 6-99 for
Automation Direct Terminator I/O configuration layout.

DINRAL
Discrete
Input
Modbus %Sr';ié) Discrete Input Discrete Output | Discrete Output Analog Input Analog Output Thermocouple
< | (Sink) (T1K- (Sink) (T1K- (Relay) (T1K- (Current) (T1F- | (Current) (TAF- | Input (T1F-
E P(m;fgy '”(‘%ff(‘_‘e 03ND8) | 16ND3) ith 16TD1) with 08TRS) with P{?ﬁﬁﬁ“ﬁ’g” 16AD-1) with 16DA-1) with 14THM) with ﬂ
MODBUS) | Terminal |  Terminal Base Terminal Base Terminal Base Terminal Base Terminal Base Terminal Base
Base | (TTK-16B-1) (T1K-16B-1) (T1K-16B-1) (T1K-16B-1) (T1K-16B-1) (T1K-16B-1)
(TIK-
08B-1)
Group |Nodel| Node2 Node 3 Node 4 Node 5 Node 6 Node 7
24VDC
EXTERNAL
120VAC 24VDC
POWER
SUPPLY

Figure 6-99. Automation Direct Terminator I/O Configuration

Address Spreadsheet

The I/0O map for a module is divided into read words and write words. Read
words consist of input and status words, and write words consist of output and
configuration words. The number of read words or write words can be 0 or more.

To keep track of the addressing for all of the reads and writes, an address
spreadsheet is very useful. This address spreadsheet can be derived from
memory maps in the 1/0 modules User Manual and the network interface module
(head) T1K-MODBUS User Manual. These memory maps define which
addresses to allocate within the Address Spreadsheet. Not all of the addresses
allocated to each module are written to or read from. Some addresses are either
not used or reserved. See specific I/O module memory maps for detail
functionality used to define the GAP reads and writes. The Automation Direct
Terminator I/O system addresses its discrete I/O by bits and analog I/O by
words. See Table 6-6 for the address spreadsheet for this example.
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Module Byte # Read Address Bits Write Address Bits
T1K-MODBUS |0 None None
T1K-08ND3 0 10000-10008 None
T1K-16ND3 0 10009-10016 None

1 10017-10024 None
T1K-16TD1 0 None 00000-00008

1 None 00009-00016
T1K-08TRS 0 None 00017-00024
Module Word # Read Addr. Words Write Addr. Words
T1F-16AD-1 0 30001 None

1 30002

2 30003

3 30004

29 30030

30 30031

31 30032
T1F-16DA-1 0 None 40001

1 40002

2 40003

3 40004

29 40030

30 40031

31 40032
T1F-14THM 0 30033 None

1 30034

2 30035

3 30036

29 30062

30 30063

31 30064

Table 6-6. Modbus Word Address Spreadsheet

Use the following documents from the manufacturer to obtain the Memory Maps

and related information.

Module Document P/N
T1K-INST-M
T1K-MODBUS-M

I/0O modules

Modbus Interface

Woodward
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Nomenclature

When creating a new GAP application, it is important to establish a well
organized block naming convention up front. Once done, it is easier to find
specific functions and 1/0O within a large GAP application. Though not shown in
this example, the Category and Block Names could follow similar nomenclature
rules to those shown in Chapter 1 (Profibus).

GAP Application

In order to communicate between the Atlas serial RS-232 port and the T1K-
MODBUS, a MOD_PORT and MODBUS_M block must be defined in GAP. The
MOD_PORT block defines the serial communications baud rate, stop, parity, and
type of interface (RS-232, 422, 485). The MODBUS_M block defines the
addressing for Modbus communications between the Atlas and the distributed
I/0. Based on the Address Spreadsheet, this block can be customized to read
and write to appropriate addresses. See Figure 6-100 for
MODBUS_M/MOD_PORT setup example.

AD2_MAIN

AD2_MAIN MODBUS2
COMM_02 A02_MAIN.COMM_02.MOD_PORT —PORT_1
*10 (1, 12) 7 BAUD E_ERR_1_1
MOD_PORTP—¥ RESET.RESET.OR—M_RST
*1(1,3)—STOP L_ERR_1_1
P_STATUS *FALSE —I_MOD_1
1 (1, 3)—|PARITY E_NUM_1_1
FAULT]| *FALSE—E_RST_1
*1 (1, 3)—|DRIVER
MOD_PORT *2 (1, 2)—ASCII_RTU
MODBUS_ M | §

Figure 6-100. MODBUS_M Block Example

The E_ERR_1_x output field on the MODBUS_M block is used to display
Exception Error on PORT_1 per RPTx. It latches TRUE when an exception error
is detected. E_NUM_1_X (hidden) displays the error number. See Table 6-7 for
exception errors.
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|CODE|NAME [MEANING |
|The following are generated by the slave. |
|00 ||NO ERROR ||Error free |
01 ILLEGAL Message function received is not an allowable action for
FUNCTION addressed slave. (Unsupported or illegal function code).
Address referenced in data field is not an allowable address

02 ILLEGAL DATA for the addressed slave location. (Master requested data

ADDRESS S ;
which is not configured from slave).

03 ILLEGAL DATA mount of data requested from slave was too large for slave to
VALUEA return in a single response.

The following are generated by the master.

09 CHECKSUM Error in checksum in message from slave. Can indicate link
ERROR quality and/or noise problems.

10 GARBLED Data received from the slave, but is too short to be a valid
MESSAGE Modbus message/response.
UNSOLICITED .. .

20 RESPONSE Unsolicited message received from slave.

21 BAD FC IN Slave returned a message with a different function code from
RESPONSE the command sent.

29 BAD ADD IN Slave returned a message with a different address from the
RESPONSE command sent.
NO SLAVE

23 RESPONSE No response from slave.
MOE/CODER

24 ERROR MOE/CODER error.

25 INTERNAL SYS Internal system error
ERROR ¥ :

Table 6-7. MODBUS_M Exception Errors

The L_ERR_1_x is used to display Link Error on PORT _1 for RPTx. It goes
TRUE when the slave fails to answer a data request. If a response isn't received
in TIME_OUT _x seconds, the request is retried. If a response isn't received in
TIME_OUT_x seconds after the request is retried, then this output is set true.

While waiting for a response from one slave, the master is not communicating
with the other slaves. So, if multiple slaves fail at the same time (i.e. broken
cable), the L_ERR_1_x for the first slave attempted will occur at 2 x
TIME_OUT_x. But, the second L_ERR_1_x won't go true until 2 x TIME_OUT_x
after the first failure because no communications are attempted with that slave
until after the first has timed out.

In this example, the TIK-MODBUS adapter is configured for the 584 / 984
Addressing mode (Dip switch 7). See Figure 6-101 for the full T1IK-MODBUS
adapter addressing table.
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Modbus T1K-MODBUS
Data Type " -
Range (Decimal) Points Memory Type
1-1024 1024 Discrete Output
Coil
1025 - 9999 - not supported
10001 - 11024 1024 Discrete Input
Input
11025 - 19999 - not supported
V Memory Range
Nlaabr SDa 4 Vs Range (Decimal) Words | Channel | Memory Type
(16— bit) | (32— bit)
Analog Input 30001 - 30128 128 64 Analog Input Register
Input Register 30129 - 38999 - - not supported
Input Register I'ei 1+ Register | 30201 — 30264 64 - Discrete Input Bit

Register

Input Register 39129 — 39999 - - not supported

Analog output 40001 - 40128 128 64 Analog Output
Register

Hold Register 40129 — 40200 - - not supported

Hold Register I a ot 40201 — 40264 64 Discrete Output Bit

Register Register

Hold Register 40265 — 49000 - - not supported

Hold Register 49001 - 49128 128 - Special Register

Hold Register 49129 — 49999 - - not supported

Figure 6-101. T1IK-MODBUS Adapter Addressing Table

In the RPT window for the MODBUS_M block, the BR_F_CODE and
AR_F_CODE fields specify the Boolean and Analog read Function Codes for
Modbus. The Boolean Read Function Code input defines the Boolean read and
write addresses as follows:

1 = 00001-0OFFFF Input Coils (Boolean READ/WRITE)
2 = 10001-1FFFF Input Status (Boolean READ ONLY)

The Analog Read Function Code input defines the Analog read and write
addresses as follows:

3 = 40001-4FFFF Holding Registers (Analog READ/WRITE)
4 = 30001-3FFFF Input Registers (Analog READ ONLY)

By setting the BR_F_CODE to 2 and the AR_F_CODE field to 4 (defaults), the
MODBUS_M block will access the following addresses as specified by the 584 /
984 Addressing mode of the T1IK-MODBUS adapter:

1—-1024 Discrete Outputs

10001 — 11024 Discrete Inputs

30001 — 30128 Analog Input Registers
30201 — 30264 Bit Input Registers
40001 — 40128 Analog Output Registers
40201 — 40264 Bit Output Registers

The S_ADD _1 field must agree with the Group or Node address for the T1K-
MODBUS adapter. In this example, the address is set to 01 which matches the
two rotary switch settings on the adapter. See Figure 6-102 for example of
MODBUS_M repeat fields.
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[hige] <5001~ I
hide [<S_IP_1_1 1)
hide [<S_IP 2 1 )]
hide [<S_IP_3_1 )]
hide [<S_IP 4 1 )]
hide < S_PORT 1 (0
show [<|_MOD_1 *FALSE
show [< E_RST 1 *FALSE
hide |< TIMEOUT 1 (1.5)

show [> E_NUM_1_1
show |> E_ERR_1_1
show |> L_ERR_1_1
hide |> E_NUM_2_1
hide |> E_ERR_2_1
hide |> L_ERR_2_1

hide |< BW_ADD_1 0
>> |[RPTbwl
hide |< BR_F_CODE_1 |(2)
hide |< BR_ADD 1 0
>> |[RPTbr1

hide (< AR_F_CODE_1 |[[4]
hide (< AR_ADD_1
>> |RPTarl

hide [< AW _ADD_1 0
>> |RPTawl

Figure 6-102. MODBUS_M Block RPT Example

Within the MODBUS_M RPT window, there are four repeats (RPTbw1, RPTbr1,
RPTar1, and RPTaw1). Each one of these RPT fields opens another window
which displays the addresses assigned for that particular RPT. See specific
module sections below for memory map function assignment. Example for the
T1K-08ND3 module bits (BR_V_1_1): since the starting address is 10000, the
BR_F_CODE = 2. The BR_ADD_1 offset is 0. Therefore the T1K-08ND3 module
bit (BR_V_1_1) has an address of 10000 + 0 + 1 = 10001. All of the addresses
specified in the address spreadsheet are mapped into the MODBUS_M block by
applying this formula. See Figures 6-103, 6-104, 6-105, and 6-106 for all
read/write address windows. Figure 6-107 shows the write addresses for the
discrete output modules (T1K-16TD1 and T1K-08TRS), addresses 00001 to
00024.
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hide] <ow_c1_1 B8

hide [< BW_¥_1_1
hide [<BW C_1_2
hide [< BW V_1_2
hide [<BW C_1_3
hide [< BW V_1_3
hide [<BW C_1_4
hide [< BW V_1_4
hide [<BW C 1.5
hide [<BW ¥V 1 5
hide [<BW C 1 6
hide [< BW V_1_B

hide [<BW C_1_7
hide [<BW ¥V 1 7
hide [<BW C_1_8
hide (< BW ¥V _1_8
hide [<BW C_1_9
hide [< BW _¥_1_9
hide (< BW _C_1_10
hide [< BW V_1_10
hide [< BW _C_1_11
hide [< BW _V_1_11
hide [<BW C_1_12
hide [< BW V_1_12

16TD1 CH1
AD16TD1.BO_01.B_NAME
16TD1 CH2
AD16TD1.BO_02.B_NAME
16TD1 CH3
AD16TD1.BO_03.B_NAME
16TD1 CH4
AD16TD1.B0_04.B_NAME
16TD1 CHS
AD16TD1.BO_05.B_NAME
16TD1 CHE
AD16TD1.B0_06.B_NAME
16TD1 CH?

~ |AD16TD1.BO_07.B_NAME

16TD1 CH8
AD16TD1.BO_08.B_NAME
16TD1 CHY
AD16TD1.B0_09.6_NAME
16TD1 CH10
AD16TD1.BO_10.B_NAME
16TD1 CH11
AD16TD1.BO_11.B_NAME
16TD1 CH12
AD16TD1.BO_12.B_NAME

hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide

<BW_C_1_13
<BW._V 113
<BW_C_1_14
<BW_V 1_14
<BW_C_1_15
<BW_V 115
<BW_C_1_16
<BW._V 1_16
<BW_C_1_17
<BW._V 117
<BW_C_1_18
<BW._V 1 18
<BW_C_1_19
<BW_V 119
<BW_C_1_20
<BW_V 1_20
<BW_C_1_21
<BW._V_1_21
<BW_C_1_22
<BW_V 1 22
<BW_C_1_23
<BW_V 1_23
<BW_C_1_24
<BW_V 1_24

-

16TD1 CH13
AD16TD1.BO_13.B_MNAME
16TD1 CH14
AD16TD1.B0_14.B_MNAME
16TD1 CH15
AD16TD1.BO_15.B_MNAME
16TD1 CH16
AD16TD1.BO_16.B_MNAME
08TRS CH1
ADDSBTRS.BO_1.B_NAME
08TRS CH2
ADOSTRS.BO_2.B_NAME
08TRS CH3
ADOSTRS.BO_3.B_NAME
08TRS CH4
ADOSTRS.BO_4.B_NAME
08TRS CHb5
ADOSTRS.BO_b.B_NAME
08TRS CHG
ADDSBTRS.BO_6.B_NAME
08TRS CH7Y
ADOSTRS.BO_7.B_NAME
08TRS CHS8
ADOSTRS.BO_8.B_NAME

Figure 6-103. MODBUS_M Block Boolean Write RPT Example

Figure 6-104 shows all of the used read input addresses for Discrete Input
modules (T1K-08ND3 and T1K-16ND3), addresses 10001 to 10024.

[hise] <R_c1_T B

hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide

hide

>BR YV 11
<BR_D_1_1
<BR C 12
>BR_V_1_2
<BR D 12
<BR_C_1_3
>BR_V_1_3
<BR D 1 3
<BR_C_1_4
>BR V 1 4
<BR_D_1_4
<BR_C_15
>BR YV 15
<BR_D_1_%
<BR C 186
>BR_V_1_6
<BR D 1 &
<BR_C_1.7
>BR_V_1_7
<BR D 17
<BR_C_1_8
>BR V 1 8
<BR_D_1_8

0BND3 CH1

[FALSE]
08ND3 CH2

(FALSE]
D8ND3 CH3

[FALSE)
D8ND3 CH4

[FALSE)
08ND3 CH5

[FALSE]
08ND3 CHE

(FALSE]
D8ND3 CH7

[FALSE)
DBND3 CHB

[FALSE)

hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide

<BR_C_1_9
>BR.V_1_9

<BR D 119

<BR_C_1_10
>BR_V_1_10
<BR D 110
<BR. C_1 11
>BR.YV_1_11
<BR_D_1_11
<BR C 112
>BR.V_1_12
<BR_D_1_12
<BR C_1.13
>BR YV 1 13
<BR_D_1_13
<BR_C_1_14
>BRV 1 14
<BR_D_1_14
<BR_C_1_15
>BRV 1 15
<BR.D 115
<BR_C_1_16
>BR_V_1_16
<BR.D 1 16

16ND3 CH1

(FALSE]
16ND3 CH2

[FALSE]
16ND3 CH3

(FALSE)
16ND3 CH4

(FALSE]
16ND3 CHS

(FALSE]
16ND3 CHE

(FALSE)
16ND3 CH7

(FALSE)
16ND3 CH8

(FALSE]

hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide

<BR C_117
>BR_V_1_17
<BR_D_1_17
<BR C_ 118
>BR V1 18
<BR_D_1_18
<BR_C_1_189
>BR_V_1_19
<BR D 119
<BR_C_1_20
>BR_V_1_20
<BR_D_1_20
<BR C_1 21
>BRV 1 21
<BR_D_1_21
<BR_C_1_22
>BR_V_1_22
<BR D 1 22
<BR C_1_23
>BR_V_1_23
<BR_D_1_23
<BR C_1 24
>BRV 1 24

<BR_D_1 24 <

16ND3 CHY

[FALSE)
16ND3 CH10

(FALSE]
16ND3 CH11

{FALSE)
16ND3 CH12

[FALSE)
16ND3 CH13

(FALSE]
16ND3 CH14

[FALSE]
16ND3 CH15

[FALSE)
16ND3 CH16

(FALSE]

Figure 6-104. MODBUS_M Block Boolean Read RPT Example

Figure 6-105 shows all of the used read input addresses for analog Input
modules (T1F-16AD-1 and T1F-14THM), addresses 30001 to 30060.
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The Automation Direct analog modules use two address words per
IMPORTANT channel. The first word is used, and the second is not used. The

unused address must be accounted for when addressing the

modules and therefore requires each channel to increment by two

addresses. Example: 2X16 addresses for the T1F-AD-1 module +
2X14 addresses for the T1IF-14THM module = 60 addresses total.

MeaD T cAT | | hide [<AR_C_1_11 16AD-1 CHE hide < AR_C_1_21 16AD-1 CH11 hide |< AR_C_1_31 16AD-1 CH16 | hide [< AR_C_1_41 14THM CH5 hide |< AR_C_1_51 14THM CH10
hide [> AR_V_1_1 hide > AR V_1_ hide |> AR_V_1_21 hide |> AR_V_1_31 hide |> AR_V_1_11 hide [> AR_

hide [< AR M_1_1 0 hide [<AR M_1_11 (.0} hide [KAR_M_1_21  |(1.0) hide [<AR_M_1_31  |(1.0) hide [<AR_M_1_41 (1.0 hide [< AR_ 0.0

hide [< AR_D_1.1 0.0 hide [< AR_D_1_11 (0.0) hide [< AR_D_1_21 (0.0) hide [< AR D_1_31 ©.0) hide [< AR_D_1_41 (0.0) hide |< AR_ 0.0

hide |<AR C_1_2 hide |<AR_C_1_12 hide |[<AR_C_1_22 hide |< AR_C_1_32 hide |[<AR_C_1_42 hide [< AR_

hide [> AR V. 1 2 hide [> AR_V_1_12 hide |> AR_V_1_22 hide [> AR V 1 32 hide > AR 42 hide [> AR

hide |< AR _M_1_2 i) hide [<AR M 112 (1.0} hide [¢AR M 122 |[1.0) hide [<AR M 1 32 [(.0) hide 1.0 hide [<AR M 152 |0.0)

hide [< AR D 1.2 0. hide [<AR D_1_12  ||[0.0) hide [¢AR_D_122  |(0.0) hide [<AR_D_1_32  |(0.0) hide (0.01 hide [<AR_D_1 52 |(0.0)

hide |<AR € 1 3 16AD-1 CH2: hide [<AR_C_1_13  |[16AD-1 CHT hide [< AR_C_1_23 16AD-1 CH12 hide [< AR C_1_33 14THM CH1 hide 14THM CHE hide 14THM CH11
hide > AR W 1 3 hide > AR V_1_13 hide > AR_V_1_23 hide [> AR_V_1_33 hide hide

hide <AH:M11:3 1.0) hide [<AR_M_1_13 (1.00 hide [< AR_M_1_23 (1.0) hide [< AR_M_1_33 1.0) hide |< AR_M_1_43 1.0) hide [< AR M_1_53 0.0

hide [< AR D_1_3 0. hide [<AR D_1_13  |/[0.00 hide [<AR_D_1_23  |(0.0) hide [<AR D_1.33  |[0.0) hide [<AR D 1 43 0.0 hide [<AR_D_1.53  |(0.0)

hide [< AR C_1 4 hide [< AR_C_1_14 hide < AR_C_1_24 hide < AR C 1 34 hide < AR_C_1_44 hide

hide [> AR V 1 4 hide [> AR V 1 14 hide |> AR V_1_24 hide |> AR_V_1_34 hide Ny hide

hide [< AR_M_1_4 0 hide [<AR M_1_14 (.0} hide [<AR_M_1_24  [|(1.0) hide [< AR_M_1_34  |(1.0) hide [<AR_M_1_44 (1.0 hide [<AR_M_1_54  |(1.0)

hide [< AR_D_1_4 0.0 hide [<AR_D_1_14  |[0.0) hide < AR D (0.0) hide [<AR D 1 34 |[0.0) hide [<AR D 144 |[0.0) hide [<AR D 1 54 |[0.0)

hide [< AR C_1 & 16AD-1 CH3 hide [<AR C 115 |16AD-1 CHE hide [< AR_C_1_25 16AD-1 CH13 hide [< AR_C_1_35 14THM CHZ hide [¢AR_C_1_45  [14THM CH7 hide |< AR_C_1_55 14THM CH12
hide [> AR V. 1.5 hide [> AR_¥_1_15 hide |> AR_V_1_25 hide [> AR V 1 35 hide [> AR_V_1_: hide [> AR

hide |< AR_M_1_5 [1.0) hide [<AR M_1_15  |[1.0) hide [CAR M_1_25 |(1.0) hide [< AR_M_1_35  |(1.0) hide [<AR M_1_45  |0.0) hide [< AR_ ]

hide [< AR D 1.5 0. hide [<KAR D_1_15  |[0.00 hide [<AR_D_1_25  |/(0.0) hide [<AR_D_1_35  |(0.0) hide [<AR D 1 45 0.0 hide |< AR_ (0.0)

hide < AR_C_1_6 hide hide [CAR C 126 hide [< AR_C_1_36 hide [< AR_C_1_46 hide [<AR_

hide [> AR_V_1_6 hide hide |> AR_V_1_26 hide [> AR_V_1_36 hide Z hide [> AR

hide <AH:M11:B 1.0 hide (1.00 hide [< AR_M_1_26 (1.0) hide [< AR_M_1_38 1.0) hide |< AR_M_1_46 1.0) hide [< AR M _1 0.0

hide [< AR D_1_6 0. hide (0.01 hide [<AR_D_1_26  |(0.0) hide [<AR D_1_36  ||[0.0) hide [<AR D 1 46 (0.0 hide [<AR_D_1.56  |(0.0)

hide |<AR C 1.7 16AD-1 CHA hide 16AD-1 CHY hide < AR_C_1_27 16AD-1 CH14 hide |< AR _C 1 37 14THM CH3 hide [CAR_C_1_47  [14THM CH8 hide |< AR_C_1_57 14THM CH13
hide [> AR V 1 7 hide hide |> AR_V_1_27 hide [> ARV 1_37 hide [> AR_¥_1_47 hide [> AR_¥_1_57

hide [< AR_M_1_7 0 hide .01 hide [KAR_M_1_27  |(1.0) hide [< AR_M_1_37 _||(1.0) hide [<AR M_1_47  |i1.0) hide |< AR_M_1_! 0.0

hide |[<AR_D_1_7 (0.0) hide _ (0.0) hide [<AR_D_1_27 (0.0) hide [<AR D_1_37 (0.0) hide [<AR_D_1_47 (0.0) hide [< AR _D_1_§7 (0.0)

hide [<AR C_1 8 hide [<AR C_1_18 hide < AR_C_1_28 hide [< AR_C_1_38 hide [< AR_C_1_d48 hide |< AR_C_1_58

hide [> AR V 1.8 hide [> AR_¥_1_18 hide |> AR_V_1_28 hide [> AR V 1 _38 hide [> AR_V_1_48 hide.

hide |< AR_M_1_8 {1.0) hide [<AR M_1.18 (1.0} hide [¢AR M 128 [[1.0) hide [<AR M 138 |0.0) hide [¢AR M_1_48 |0} hide 0.0y

hide [< AR D 18 0. hide [<AR D_1_18  |[0.00 hide [<AR_D_1_28  |(0.0) hide [<AR_D_1_38  |(0.0) hide [<AR D 1 48 ||0.0) hide 0.0)

hide |<AR € 1 9 16AD-1 CHS5. hide [<AR_C_1_19  [16AD-1 CH10 | | hide |<AR_C_1_29 16AD-1 CH15 hide |< AR _C_1_39 14THM CHA hide [<AR_C_1_43  |[14THM CH9 hide 14THM CH14
hide [> AR_V_1_9 hide [> AR Y 119 hide |> AR_V_1_29 hide [> AR_V_1_39 hide |> AR_V_1_d48 hide

hide (AR:M]:Q 1.0 hide [< AR_M_1_19 (1.00 hide [< AR_M_1_29 (1.0) hide [< AR_M_1_39 1.0) hide |< AR_M_1_49 (1.0 hide. 0.0

hide [< AR D_1_9 0. hide [<AR D_1.19  |[0.00 hide [<AR_D_1_29  |(0.0) hide [<AR D_1.33  |[0.0) hide [<AR D_1_43  |[0.0) hide 0.0

hide [< AR C_1_10 hide [< AR_C_1_20 hide < AR_C_1_30 hide |< AR _C_1_40 hide < AR_C_1_S50 hide |< AR_C_1_60

hide |> AR_V_1_10 hide |> AR_V_1_20 hide |> AR_V_1_30 hide |> AR_V_1_40 hide 50 nide |> AR V_1_60

hide [<AR M_1_10  |0.0) hide [<AR M_1_20  |(1.0) hide [CAR M 130 [(1.0) hide < AR_M_1_d0  [(1.0) hide [<AR_M_1.50  |(1.0) hide .o

hide [<AR D110 |00 hide [<AR D_1.20  |[0.0) hide [<AR D 1 30 |(0.0) hide [<AR D_1 40 |(0.0) hide [<AR D_1.50  |[0.0) hide [<AR_D_1 60 ||0.0)

Figure 6-105. MODBUS_M Block Analog Read RPT Example

Figure 6-106 shows all of the used write output addresses for the analog output
module (T1F-16DA-1), addresses 40001 to 40032.

Note: The Automation Direct analog modules use two address words per
channel. The first word is used, and the second is not used. The un-used
address must be accounted for when addressing the modules and therefore
requires each channel to increment by two addresses.
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CAW V11
CAW_M_11
AW C 12
AW V1.2
CAW_M_1_2
<AW C13
Caw v 13
AW M 13
AW _C_1_4
AW V1.4
CAW_M_1_4
CAW C 15
CAW V15
AW M 15
AW _C_1_6
<AW V16
CAW_M 16
CAW C 1T
AW V1T
CAW_M_1_T
<CAW_C_1_8
AW V1.8
CAW_M 1.8
CAW C 18
AW V1.9
<CAW_M_1_9
<AW_C_1_10
AW V110
CAW_M_1_10
<aw_C_1_11
<AW_V_1_11
<AW_M_1_1
<AW_C_1_12
AW V112
CAW_M_1.12

3

16DA-1 CH1
AD16DA-1.A0_01.CURVE_ZD

(1.0

16DA-1 MODULE CONTROL BYTE
AD16DA-1.MODCTLBYTE.OUT_1
0.0

16DA-1 CH2
AD16DA-1.A0_02.CURVE_ZD

(1.0

0.0
16DA-1 CH3
AD16DA-1.A0_03.CURVE_2D
(1.0

0.0

16DA-1 CH4
AD16DA-1.A0_04.CURVE_2D
0.0

a.o

16DA-1 CHS
AD16DA-1.A0_05.CURVE_2D
0.0

0.0

16DA-1 CHE
AD16DA-1.A0_06.CURVE_2D
0.0

0.0

hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide

Caw C 113
AW V113
<AW_M_1_13
<AW_C_1_14
AW V_1_14
Caw M_1.14
CAW C 115
<AW V_1_15
<AW_M_1_15
<AW_C_1_16
AW V_1_16
CAW M_1_16
AW C 117
<AW_V_1_17
AW M_1.17
<AW_C_1_18
CAW V_1_18
CAW M_1_18
<AW C_1_19
AW V_1_13
AW M_1_19

AW M_1_20
<AW_C_1_21
AW V_1_21
<AW_M_1_21
Caw C1_22
AW V1 22
AW M 1 22
<AW_C_1_23
AW V_1_23
AW M 123
CaW C_1_24
AW V1 24

CAW_M_1_24

16DA-1 CHT
AD16DA-1.A0_07.CURVE_2D
(1.0)

0.0
16DA-1 CHS
AD16DA-1.A0_08.CURVE_2D
()]

1.0)
16DA-1 CHY
AD16DA-1.A0_09.CURVE_2D
1.0)

n.0
16D4-1 CH1O
AD16DA-1.AO_10.CURVE_2D
n.o)

n.0
16D4-1 CH11
AD1BDA1.AO_11.CURVE_2D
n.o)

n.0
16DA-1 CH12
AD1BDA-1.AO_12.CURVE_2D
n.o

1.0

hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide
hide

CAW_C_1_25
AW V175
<AW_M_1_25
CAW_C_1_76
CAW V126
CAW_M_1_76
AW _C_1_27
< AW v 1_27
CAW_M_1_27
CAW_C_1_28
CAW V178
CAW_M_1_28
AW C_1_29
<AW_V_1_29
<CAW_M_1_29
CAW_C_1_30
AW Y130
<AW_M_1_30
<Aw_C_1_31
CAW V1.7
CAW_M_1_31
AW _C_1_32
CAW V132

AW M_1.32

16DA-1 CH13
AD16DA-1.A0_13.CURVE_2D
1.0)

(.0
16DA-1 CH14
AD16DA-1.A0_14.CURVE_2D
(1.0

n.o
16D4-1 CHI5
AD16DA-1.A0_15.CURVE_2D
L]

n.o
16D4-1 CH16
AD16DA-1.A0_16.CURVE_?D
L]

1.0}

Figure 6-106. MODBUS_M Block Analog Write RPT Example

Automation Direct Modbus Interface (TIK-MODBUS) Module
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In this example, the T1K-MODBUS adapter was set up for RS-232
communications. The T1K-MODBUS RS-232 communications setup must be
configured manually with DIP switches located on the Adapter. These DIP
switches must agree with the settings specified in the MOD_PORT and
MODBUS_M blocks. The MOD_PORT block uses 8 data bits per word. The
settings for this example are shown in Figure 6-107, T1K-MODBUS Dip Switch
Settings.

Set module DIP switches for
Modbus 38400 Baud, Maint
port 9600.

Off On
Sw1 |m On
Modbus port ~|:Sw 2 |3 On
Sw3 |EEJ( On
Comm Setting Sw4 |Cmm Off
Hold Outputs Sw5 |CHm Off
Maintenance Port Baud Rate Sw6 |Cmm Off
Address Mode Sw7 |[CHm Off
RTS/CTS Swg (Cmm Off

Figure 6-107. T1IK-MODBUS Dip Switch Settings

This configures the module for 38,400 Baud rate (Sw1-3), default communication
setting mode (Sw4), hold outputs off (Sw5), 9600 bps for RJ12 connection (Sw6),
584/984 Modbus slave addressing mode (Sw7), and disable the CTS pin on the
RJ12 connector (Sw8). Because the default communications mode is selected,
the RJ12 connection is not used. The default communications mode is set for 8
bit communications data, 1 start bit, 1 stop bit, odd parity, 1second
communication timeout, and 0 ms RTS Delay time. The MOD_PORT GAP block
settings must match these communication settings when configured.

The T1K-MODBUS adapter will support RS-232, RS-422, and RS-485
connections. In this example, the connection between the AtlasPC control
communications port (Comm 02) and the T1K-MODBUS adapter was wired as a
RS-232 connection. See Figure 6-108 for example of RS-232 connection.

ATLAS SMARTCORE BOARD DISTRIBUTED I/0 MODBUS MODULE
SERIAL PORT T1K-MODBUS
RS-232 TXD TB10-93 DB15-1 |sv
RS-232 RXD TB10-94 n DB15-2 | TXD (Rs-232C)
SIG. GROUND TB10-95 DB15-3 | RXD (Rs-232C)
RS-485/422 (+) RECEVE | TB10-96 DB15-4 | RTS (Rs-232C)
A02_MAIN.COMM_02 | (*) TERM. RES. TB10-97 [ DB15-5 |cCTs (Rs-232C)
(RS-232/485/422) () TERM. RES. TB10-98 DB15-6 | RXD (-) (RS-422)
RS-485/422 (-) RECEIVE TB10-99 U DB15-7 | LOGIC GROUND
RS-422 (+) TRANSMIT TB10-100 DB15-8 | LOGIC GROUND
RS-422 () TRANSMIT TB10-101 DB15-9 | TXD (+) (RS422)
SHLD (CHASSIS) TB10-102 — DB15-10 | TXD () (RS-422)
DB15-11 | RTS (+) (RS-422)
DB15-12 | RTS (-) (RS-422)
DB15-13 | RXD (+) (RS-422)
DB15-14 | CTS (+) (Rs422)
DB15-15 | CTS () (Rs-422)

Figure 6-108. Automation Direct Modbus RS-232 Serial Connection

The Automation Direct T1K-MODBUS adapter doesn’t reserve any read or write
addresses for status words as the Allen-Bradley unit did.
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The T1K-08ND3 can be configured for sink or source detection with internal or
external power. In this example, the unit is configured for sink mode with external
power. This configuration is set up with jumpers located on the module. See
Figure 6-109 for T1K-08ND3 Sink/External Power Configuration.

Sink Module
External Power
MODULE
source | |© © 00000

-
o) | |

Figure 6-109. T1K-08ND3 Sink/External Power Configuration

See Figure 6-110 for example of T1K-08ND3 module wiring.
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DISTRIBUTED I/O
Automation Direct T1K-08ND3
DISCRETE INPUT

Input Input 0 1
MBI.A1.A02.G1.N1_BI_01 [ Common Com0-0

Internal Supply Voltage V0-0 o o———9

Input Input 1 o~ O——9
MBI.A1.A02.G1.N1_BI_02 [ Common Com0-1

Internal Supply Voltage VO0-1

Input Input 2 - [ }o o—9¢
MBI.A1.A02.G1.N1_BI_03 [ Common Com0-2

Internal Supply Voltage V0-2

Input Input 3 o~ o—9
MBI.A1.A02.G1.N1_BI_04 | Common Com0-3

Internal Supply Voltage V0-3

Input Inputd |————{ 5o o——
MBI.A1.A02.G1.N1_BI_05 | Common Com1-4

Internal Supply Voltage V1-4

Input Input 5 o~ o—9
MBI.A1.A02.G1.N1_BI_06 [ Common Com1-5

Internal Supply Voltage V1-5

Input Input6 —— {5 }—0" 0———9
MBI.A1.A02.G1.N1_BI_07 [ Common Com1-6

Internal Supply Voltage V1-6

nput Input 7 [T} o
MBI.A1.A02.G1.N1_BI_08 [ Common Com1-7

Internal Supply Voltage V1-7

Figure 6-110 Example of T1K-08ND3 Module Wiring

The T1K-08ND3 memory map indicates that there is one read byte (8 bits)
address and no write addresses. See Figure 6-111 for memory map of
Automation Direct T1K-08ND3 Discrete input module.

Memory Map of 8-Point Discrete Input Modules
(T1K-08NA—1 and T1K—08ND3)

Decimal Bit {07 |06 |05 |04 |03 |02 | 01 | 00
OctalBit |07 |06 |05 |04 |03 |02 (01 (00
X7 | X6 | X5 [ X4 | X3 | X2 | X1 | X0 | Read Byte 1
Not Used Write Byte 1

Size

Figure 6-111. T1K-08ND3 Memory Map

The Automation Direct T1K-08ND3 doesn’t have any filter or other options to set,
therefore there are no write addresses assigned. In this example, each bit is
displayed using a B_NAME block. Each block is connected to the specific
address in the MODBUS_M block RPT window shown above. See Figure 6-112
for example of T1K-08ND3 Read GAP blocks.

From MODBUS_M
(Address 10001)

ADOEHDS ADOEHDE ADOEHDE ADOENDE
Bl_1 Bl 2 BIL3 Bl 4
ADZ_MAIN MODBUSZ.BR_Y_1_1——IH ADZ_MAIN.MODBUSZ BR_Y_1_z—@)— N A02_WAINMODBUSZ BR_V_1_3—M)—IN A0z_WAINMODBUSZ BR_V_1_d——|IN
B_NAME B_NAME B_NAME B_NAME
B_NAME B_MAME B_HAME B_HAME
ADOBNDS ADOSHNDE ADDBNDE ADDENDS
Bl & EINGE BIL 7 Bl &
ADZ_MAIN MODBUSZ BR_V_1 54@ —IN ADZ_MAINMODBUSZ BR_V_1 ﬁ‘(ﬁ =N ADZ AN MODBUSZ BR_V_1 74‘:@ —IN A0Z_MAINMODBUSZ BR_W_1 El‘(@ —{IN
- T B_NAME}—% - B_NAME}—3 — - B_MAMEP—3% I B_NAMEf—3¢
B_NAME |5 E_NAME |5 E_NAME |35 B_HAME |5
From MODBUS_M
To GAP Application (Address 10008)

Figure 6-112. Example of T1K-08ND3 Read GAP Blocks
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The T1K-16ND3 can be configured for sink or source detection with internal or
external power. In this example, the unit is configured for sink mode with external

power. This configuration is set up with jumpers located on the module. See
Figure 6-113 for T1K-16ND3 Sink/External Power Configuration.

Sink Module
'MODULE External Power

SOURCE| | © O OOOOOOOOO
=) B [ -

Figure 6-113. T1K-16ND3 Sink/External Power Configuration

See Figure 6-114 for example of T1K-16ND3 module wiring.
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DISTRIBUTED I/O
Automation Direct T1K-16ND3
DISCRETE INPUT

Input Input O 1
MBI.A1.A02.G1.N2_BI_01 [ Common Com0-0 4{2_/

Internal Supply Voltage VO0-0 0" _O——e

Input Input 1 g J
MBI.A1.A02.G1.N2_BI_02 | Common Com0-1

Internal Supply Voltage V0-1

nput nputz —— {7} o——9
MBI.A1.A02.G1.N2_BI_03 [ Common Com0-2

Internal Supply Voltage V0-2

Input Input 3 H—c/o—u
MBI.A1.A02.G1.N2_BI_04 [ Common Com0-3

Internal Supply Voltage V0-3

Tnput nputd —————————f o o——
MBI.A1.A02.G1.N2_BI_05 | Common Com1-4

Internal Supply Voltage V1-4

Input Input 5 o o—9
MBI.A1.A02.G1.N2_BI_06 [ Common Com1-5

Internal Supply Voltage V1-5

Input Inputp —————{8 0" 0—9
MBI.A1.A02.G1.N2_BI_07 [ Common Com1-6

Internal Supply Voltage V1-6

Input Input 7 H—o/o—o
MBI.A1.A02.G1.N2_BI_08 | Common Com1-7

Internal Supply Voltage V1-7

Input Input 8 0" O———9
MBI.A1.A02.G1.N2_BI_09 [ Common Com2-8

Internal Supply Voltage V2-8

Input Input 9 o o—o
MBI.A1.A02.G1.N2_BI_10 [ Common Com2-9

Internal Supply Voltage V29

Input Input 10 o~ O———9
MBI.A1.A02.G1.N2_BI_11 | Common Com2-10

Internal Supply Voltage V2-10

Input Input 11 o o—¢
MBI.A1.A02.G1.N2_BI_12 | Common Com2-11

Internal Supply Voltage V2-11

Input Input 12 o o—9
MBI.A1.A02.G1.N2_BI_13 | Common Com3-12

Internal Supply Voltage V3-12

Input Input 13 0~ O——9
MBI.A1.A02.G1.N2_BI_14 [ Common Com3-13

Internal Supply Voltage V3-13

Input Input 14 0~ O—e
MBI.A1.A02.G1.N2_BI_15 [ Common Com3-14

Internal Supply Voltage V3-14

Input Input 15 {E—C/O
MBI.A1.A02.G1.N2_BI_16 | Common Com3-15

Internal Supply Voltage V3-15

Figure 6-114 Example of T1K-16ND3 Module Wiring

The T1K-16ND3 memory map indicates that there are two read byte (16 bits)
addresses and no write addresses. See Figure 6-115 for memory map of
Automation Direct T1K-16ND3 Discrete input module.

Memory Map of 16-Point Discrete Input Modules
(T1K-16NA-1 and T1K-16ND3)

Decimal Bit | 07 | 06 | 05 | 04 | 03 | 02 | O1 00
Octal Bit 07 | 06 | 05 | 04 | 03 [ 02 | O1 00
X7 | X6 | X5 | X4 | X3 | X2 | X1 [ X0 | Read Byte 1
X17 [ X16 | X15 [ X14 [ X13 [ X12 | X11 | X10 | Read Byte 2
Not Used Write Byte 1

Size

Figure 6-115. T1K-16ND3 Memory Map

The Automation Direct T1K-16ND3 doesn’t have any filter or other options to set,
therefore there are no write addresses assigned. In this example, each bit is
displayed using a B_NAME block. Each block is connected to the specific
address in the MODBUS_M block RPT window shown above. See Figure 6-116
for example of T1K-16ND3 Read GAP blocks.
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From MODBUS_M

(Address 10009)
ETIEITE]
Bl 01
anz_tain MonBUSZ BR_1_a—G0—iN ADZ_MAINMODBUSZ BR_V_1_10—{)—]

ADTBNDE FDTENGE
61 02 Bl 03
m ADZ_WAIN MODBUSZ.BR_V_1_11—ED—IN
B_NAMEF B_NAME} B_NAMEF
B_NAME B_HAME B_NAME
FDIENGE ADTBNDE FDIENGE
B 05 B1_08 B 07
ADZ_WAIN MODBUSZ.BR_V_1_1z—ED—In ADZ_MAINMODBUSZ BR_V_1_1a—{—{In ADZ_WAIN MODBUSZ.BR_V_1_16—ED—IN
B_NAMEF B_NAME} B_NAMEF
B_NAME B_NAME B_NAME
ZDTENGS ADTGHDS ZDTENGS
Bl 09 Bl 10 Bl 11
ADZ_WAIN MODBUSZ.BR_V_1_17—ED—In ADZ_MAINMODBUSZ BR_V_1_18—{—{In ADZ_WAIN MODBUSZ.BR_V_1_1a—ED—in
B_NAME| B_NAME| B_NAME|
B_NAMWE B6_NAME B_NAMWE
ADTENGS ADTBNDE, ADTENGS
Bl 13 Bl 12 Bl 15
ADZ_WAIN MODBUSZ.BR_V_1_21—ED—In ADZ_MAINMODBUSZ BR_V_1_z2—{—{In ADZ_WAIN MODBUSZ.BR_V_1_zs—ED—In
B_HAME] B_NANE] B_HAME]
B_NAME |5 B_NAME |35 B_NAME |5

AN

To GAP Application

Figure 6-116. Example of T1K-16ND3 Read GAP Blocks

Automation Direct Discrete Output (Sink) (T1K-16TD1) Module

Termminator [fO

)

TiK=18 TD1

24V FUT FU3

L

00 60

FU2 Fu4
}012345 llsmnuu‘u'!j
10 11 12 13 14 15

ADZ_MAINMODBUSZ BR_V_1_12—{)—]

ADZ_MAINMODBUSZ BR_V_1_16—{)—]

ADZ_MAINMODBUSZ BR_V_1_20—{)—|

ADIGNDS

ACAGNDE
Bl 04
I
B_NAMEP
B_HAME

ACIGNDE
Bl 08
IH

B_NAMEP
B_NAME

ADIGNDS
Bl 12
N
B_NAME
B_NAME

Bl 15

ADZ_MAINMODBUSZ BR_v_1_z24—{)—|

o
B_NAME

E_HNAME [%

From MODBUS_M
(Address 10024)

In this example the T1K-16ND3 was connected to a Woodward 16 channel relay
module. See Figure 6-117 for example of T1K-16ND3 module wiring.
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:

+28VDC Mew] ]
DISTRIBUTED I/O 28COM [TB19- |
Automation Direct T1K-16TD1 +28VDC 4123 Woodward
+28VDC J1-24 16 Channel Relay
DISCRETE OUTPUT 28COM 121 Module
Output Output 0 ‘ 28COM J1-22 P/N 5441-691
MBIA1.A02.G1.N3_BO_01 Common Com0-0 1 J1-19 K1 or
+24VDC Input Power Vo-0 |——
Output Qutput 1 P/N 5441-419
MBLATAG2G1N3 8002 | Common Com0-1 J1-18
+24VDC Input Power VO-1 K2
Output Output 2
MBIATA02G1N3 BO_03 [ Common Com0-2 J1-17
+24VDC Input Power V0-2 K3
Output Output 3
MBLA1A02.G1.N3_BO_0 Common Com0-3 J1-16
+24VDC Input Power V0-3 K4
Output Output 4
MBIATA02G1N3 BO_05 [ Common Com1-4 J1-15 K5
+24VDC Input Power V1i-4
Output Output 5
MBLAIAO2GIN3 80 06 | Common Com1-5 14 | kg
+24VDC Input Power V1-5
Output Output 6
MBIATA02G1N3 BO_07 [ Common Com1-6 J1-13
+24VDC Input Power E K7
Output Output 7
MBIA1.A02.G1.N3_BO_08 Common Com1-7 J1-12 K8
+24VDC Input Power VI-7
Output Output 8
MBIATA02G1N3 BO_09 [ Common Com2-8 ‘ J1-11 K9
+24VDC Input Power -
Output Output 9
MBLA1AG2GIN3 8O 10 [ Common Com2-9 ‘ J1-10
+24VDC Input Power V2-9 K10
Output Output 10
MBIATA2G1N3 8011 | Common Com2-10 J19 | K11
+24VDC Input Power V2-10
Output Output 11
MBLA1AO2GINS BO_12 [ Common Com2-11 J1-8 | K12
+24VDC Input Power V2-11
Output Output 12
MBIATA02G1N3 BO_13 [ Common Com3-12 J7 | K13
+24VDC Input Power V3-12
Output Output 13
MBLA1A02.G1.N3_BO_1 Common Com3-13 J1-6
+24VDC Input Power V3-13 K14
Output Output 14
MBI.A1.A02.G1.N3_BO_15 Common Com3-14 J1-5
+24VDC Input Power V3-14 K15
Output Output 15
MBIA1A02G1N3 BO_16 | Common Com3-15 Ji4 | K16
+24VDC Input Power V3-15

# To 24VDC COM

- To +24VDC

Figure 6-117. Example of T1K-16ND3 Module to Relay Module Wiring

The T1K-16TD1 memory map indicates that there are no read byte (8 bits)
addresses and two write byte (16 bits) addresses. See Figure 6-118 for memory
map of Automation Direct T1K-16TD1 Discrete Output module.

Memory Map of 16-Point Discrete Input Modules
(T1K-16TA, T1K-16TD1, TIK-16TD2 and T1K-16TR)
Decimal Bit | 07 | 06 | 05 | 04 | 03 | 02 | O1 00 Size
Octal Bit 07 | 06 | 05 | 04 | 03 [ 02 | O1 00
Not Used Read Byte 1
Y7 | Y6 | Y5 | Y4 | Y3 | Y2 | Y1 | YO | Write Byte 1
Y17 [ Y16 | Y15 [ Y14 [ Y13 [ Y12 | Y11 | Y10 | Write Byte 2

Figure 6-118. T1K-16TD1 Module Memory Map

The Automation Direct T1K-16TD1 module doesn’t have any status words to
read, therefore there are no read addresses assigned. In this example, each bit
is written using a B_ NAME block. Each block is connected to the specific
address in the MODBUS_M block RPT window shown above. See Figure 6-119

for example of T1K-16TD1 write GAP blocks.

Woodward
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To MODBUS_M
(Address 00001)

- AD2_AIN DDBUSZO0 1t SHGE-T

{102 1AIN MO DEUSZEN Y 1S SIS0

A2 MAINNDDBUSZ BN W15 (IS5

n

AOETET
0 o

o NANE|— i AI2_IAN DD US20LY_|2 GH-4D)

T HARE

ADETOT
800

N

[EWenE [&]

0

n

L2 1IN MO DBUSZEN W_1_1 @la&m;/
From GAP Application

8_NANE—{T} 502 AN WO DEUSTEN Y 1 6 SIS0

AOETET
B0_10

B_HALE
TWANE

A2 MAINNDDBUS2 B W_1_1D BT

AETET
(RT3

B_HANE
T HANE

A02_IAIN MDD BUS2 B M_1_ 14 EA86-4T)

AOTETET
0 03
n

B_HANE
T HANE

ADZ_WAINWNODBUS2 BU_Y_1_3 ASE-40)

ADETOT
B0

N

8_NANE—{T} 502 AN WO DBUSTE0 Y 1T SIS0

EwarE Is ]

AOTETET
011
0
B_HANE
TWAE

A2 MAIN MODBUS2 BUNW_1_11 EHE6-AT)

AOTETET
W0 %
n

8_HANE
T HAIE

A2_AIN MDD BUS2 BUN_V_1_15 48640

ROTETET
0 0
n
B_HANE
T HANE

AZ_WAIN MDD BUSZ BW_V_1_b GASE-40)

AOTETOT
0.5

N

8_NANE—T— 402 IAIN WO DBUSZ 80 Y_1 5 SIS0

[EwmaE Ts ]

AOTETET
B0z
0
B_HANE
T WANE

A2 MAIN MODBUS2 BW_1_12 EHE6-AT)

AOTETET
[ERE

n

A2_AIN MDD BUS2 BW_V_1_16 48640

e
To MODBUS_M

8
T HANE

_”

(Address 00016)

Figure 6-119. Example of T1K-16TD1 GAP Write Blocks

Automation Direct Relay Output (T1K-08TRS) Module

[

Trerringtor f0

_

TiK= 08TRS
FUI FU3 FUS FU7
G 0 O O
FU2 FU4 FUB FUB

} [ 1 2 3

UL L

] 1 2 3 4 5 6 7
OO0 D0D000D00OD0CO0BO0O

"o 000000000000 090 |

D O00800000000000 9|

SOS000000080

JET AN R

SOCS

— o

—c—

See Figure 6-120 for example of T1K-08 TRS module wiring.
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DISTRIBUTED I/O
Automation Direct TIK-8TRS
RELAY OUTPUT
—

i Output 0
KO

MBI.A1.A02.G1.N4_BO_01 10A

Cco
NG o)

i Output 1

MBI.A1.A02.G1.N4_BO_02 10A

C1
NC Vo

i Output 2

MBI.A1.A02.G1.N4_BO_03 10A
Cc2
NG V1

i Output 3

MBI.A1.A02.G1.N4_BO_04 10 5

NG il

—

Output 4

MBI.A1.A02.G1.N4_BO_05 [e7}
NC| V2

i Output 5

MBI.A1.A02.G1.N4_BO_06 10A
C5
NC V2

i Output 6

MBI.A1.A02.G1.N4_BO_07 ; 6
Ne| V3

—

i Output 7

pooooode

MBI.A1.A02.G1.N4_BO_08 10A To 24VDC COM

Cc7 »To +28VDC

NC V3

g

Figure 6-120. Example of T1K-08TRS Module Wiring

The T1K-08TRS memory map indicates that there are no read byte addresses
and one write byte (8 bits) address. See Figure 6-121 for memory map of
Automation Direct T1K-08 TRS Relay Output module.

Memory Map of 8-Point Discrete Output Modules
(T1K-08TA, T1K-08TD1 and T1K-08TR)

Decimal Bit |07 |06 [05 (04 [ 03|02 | 01 [ 00
OctalBit |07 |06 [05 |04 |03 |02 |01]00
Not Used Read Byte 1
|Y7\Y6|Y5|Y4|Y3|Y2\Y1|Y0 Write Byte 1

—

Size

—

Figure 6-121. T1K-08TRS Module Memory Map

The Automation Direct T1K-08TRS module doesn’t have any status words to
read, therefore there are no read addresses assigned. In this example, each bit
is written using a B_NAME block. Each block is connected to the specific
address in the MODBUS_M block RPT window shown above. See Figure 6-122
for example of T1K-08TRS write GAP blocks.
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To MODBUS_M
(Address 00017)
FDETRS BOETRS BOETRS AOETRS
60_1 B0 2 503 BO_t
IN N I I
B_NANE————(T—A2_WAIN MODBUSZBIN W _1_1T SHE6-40) B_NANE——1—AD2_IWAIN IO DBUSZ B W_1_15 Sie6-400) B_NAWE——1—AD2_IAIN INDDBUSZ BN W_1_19 Shes-4m0) B_NANE———A02_IAIN 0D BUSZBUW_1_0 She6-4m0)
B HAME ]S S B NAME |5 B HAWE |5

=

ADETRS BOETRS BOETRS ADETRS
605 B0_6 BO_T B0_5
qIN N N
B_NAME———(T}— A2 IAIN WODBUSZ B W_1_21 SHE5-10) B_NAWE——(T— A2 WAIN MO DBUSZ BN W_1_22 SHE6-40) B_NAWE——{T— A2 WAIN IO DBUSZ BN W_1_Z3 SHE6-4D) B_NAWE——{T—A2_ WAIN.MODBUSZ B W_1_24 SHE5-4D)
T HAME |5 T NAME |5 T NAME |5 T NAME |5 _/

From GAP Application To MODBUS_M
(Address 00024)

Figure 6-122. Example of T1K-08TRS GAP Write Blocks

Automation Direct Analog Input (T1F-16AD-1) Module

— —
Terminater /O

TIF=16AD=1 LJ @
L]

[

-
.

o
Q n
o
o]
©
L

In this example, the T1F-16AD-1 is wired with loop powered transducers. See
Figure 6-123 for example of T1F-16AD-1 module wiring.
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DISTRIBUTED I/O
Automation Direct T1IF-16AD-1

ANALOG INPUT

input Tnput 0 {1 S Gy e
MBI.A1.A02.G1.N5_AI_01 [ Common Com0-0 s

External Supply Voltage V0-0 2 +

Input Input 1 (IE, = @7
MBI.A1.A02.G1.N5_AI_02 [ Common Com0-1

External Supply Voltage VO-1 +

Input Input 2 {51 = @7
MBI.A1.A02.G1.N5_Al_03 [ Common Com0-2

External Supply Voltage V0-2 +

Input Input 3 {7} = @7
MBI.A1.A02.G1.N5_Al_04 [ Common Com0-3

External Supply Voltage VO0-3 +

Input Input 4 {5} - @7
MBI.A1.A02.G1.N5_AI_05 [ Common Com1-4

External Supply Voltage V1-4

Input Input 5 {1} = @L
MBI.A1.A02.G1.N5_AI_06 [ Common Com1-5

External Supply Voltage V1-5 +

Input Input 6 5} = @7
MBI.A1.A02.G1.N5_AI_07 | Common Com1-6

External Supply Voltage V1-6 +

Input Input 7 {5} = @7
MBI.A1.A02.G1.N5_Al_08 | Common Com1-7

External Supply Voltage V1-7 +

Input Input 8 {7} = @7
MBI.A1.A02.G1.N5_AI_09 | Common Com2-8

Common Supply Voltage V2-8 +

Input Input 9 NN} = @7
MBI.A1.A02.G1.N5_AI_10 | Common Com2-9

Common Supply Voltage V2-9 +

Input Input 10 {21} - @7
MBI.A1.A02.G1.N5_AI_11 [ Common Com2-10

Common Supply Voltage V2-10 +

Input Input 11 {25} = @7
MBI.A1.A02.G1.N5_Al_12 [ Common Com2-11

Common Supply Voltage V2-11 +

Input Input 12 [} = @7
MBI.A1.A02.G1.N5_AI_13 [ Common Com3-12

Common Supply Voltage V3-12 +

Input Input 13 {27} = @7
MBI.A1.A02.G1.N5_AI_14 [ Common Com3-13

Common Supply Voltage V3-13 +

Input Input 14 {2} = @7
MBI.A1.A02.G1.N5_AI_15 [ Common Com3-14

Common Supply Voltage V3-14 +

Input Input 15 51} = @;
MBI.A1.A02.G1.N5_AI_16 | Common Com3-15

Common Supply Voltage V3-15 —»To+24VDC

¥ T024COM

Figure 6-123. Example of T1F-16AD-1 Module Wiring

The T1F-16AD-1 memory map indicates that there are 64 read byte (32 words)

addresses and no write byte addresses. See Figure 6-124 for memory map of

Automation Direct T1F-16AD-1 Analog Input module.
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Memory Map of 16-Channel Analog Input Module Decimal Bit [07 [06 [05[0aJo3Joz o1 Joo o
(T1F-16AD) OctalBit |07 | 06 | 05 |04 [03 [02 o1 |00 8
Decimal Bit | 07 | 06 | 05 )04 | 03 |02 [ 01 {00 Size Analog Value Channel & Read Byle 33
Octal Bit |07 |06 |05 |04 (03] oz o1 |00 Analag Value Channel 9 Read Byle 34
Analag Valua Channel 1 Read Byle 1 niol uged Byleds
Analag Valus Channel 1 Read Byte 2 resarvad for future use Byledb
not used Byted Analog Value Channal 10 Read Byl 37
resarved for future use Byted Analog Value Channal 10 Read Byle 38
Analog Value Channel 2 Read Byle 5 nol used Byledd
Analog Valua Channel 2 Read Byle & resarvad for future Lse Byta40
it uised Byte? Analog Valug Channel 11 Read Byle 41
reserved for future use Byted Analog Value Channel 11 Read Byle 42
Analog Valua Channel 3 Read Byte 8 nat used Byled3
Analog Valua Channel 3 Read Byle 10 resarved for future use Byledd
et used Bylell Anabog Value Channel 12 Read Byle 45
resarvad for fulure use Bylel2 Analog Value Channal 12 Read Byl 46
Analog Value Channel 4 Fead Byle 13 nat used Bytadr
Analog Valua Channel 4 Read Byla 14 resarvad for future use Byleds
nat used Byte1s Analog Value Channal 13 Read Byle 49
resarved for fulure use Byle1d Analog Value Channal 13 Read Byle 50
Analog Valug Channel 5 Read Byte 17 nat used Byles1
Analog Valua Channel 5 Read Byle 18 resarved for Tulure Lse Byle52
it used Byle19 ‘Analog Value Channal 14 Read Byle 52
resarvad for future use Byte20 Analog Value Channal 14 Read Byle 54
Analog Valua Channel & Read Byta 21 not used Bylass
Analog Valua Channel 8 Read Byla 22 resarved for fulure use Bylebh
not used Byla2d Anabog Value Channal 15 Read Byle 57
resarved for future use Byta24 Analog Value Channal 15 Read Byle 58
Analag Valus Channel 7 Fead Byle 25 nat used Bylass
Analog Valua Channal 7 Read Byla 26 resarvad for future use Bytadd
nal used Byted7? Analog Value Channal 16 Read Byla 61
resarved for future use Byle2d Analog Value Channal 16 Read Byle 62
Analog Value Channel 8 Read Byle 24 not used Byledl
Analog Valua Channel 8 Read Byte 30 resarved for future use Bylefd
nal uged Byte3t Mot Used Wirite Biyla 1
resarvad for fulure use Byla32

Figure 6-124. T1F-16AD-1 Analog Input Module Memory Map

To scale the analog input for the T1F-16AD-1 module, CURVE_2D blocks were
used. For the GAP block to convert the raw counts read from the T1F-16AD-1
module to engineering units, the relationship between raw counts and
engineering units is specified in the CURVE_2D block. The raw count to milliamp
relationship can be found in the Automation Direct manual T1K-INST-M. See
Figure 6-125 for Current Input Module Resolution. The charts specify counts in
decimal form. In this example, the 0-20mA scaling graph was used. The
CURVE_2D block can be scaled to output any engineering units desired. In this
example, the CURVE_2D block was scaled to output 0-20mA when 0-20mA is
seen by the module. The X_1 field specifies the module output counts when the
module input is at zero mA. The X_2 field specifies the module output counts
when the input is at 20mA. The Y_1 field specifies the block output in milliamps
when the input counts are 0. The Y_2 field specifies the block output in milliamps
when the input is at maximum counts (8191). The CURVE_2D X_1 and Y_1
fields have been set up as tunable so that the block can be set for a 4-20mA
scale if desired. See Figure 6-126 for example of T1F-16AD-1 GAP CURVE_2D
scaling blocks.
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0-20mA
20mA T
|
|

omA |
0 8191

20mA

4mA

4 - 20mA

1638 8191

=20 to 20mA

20mA

OmA

—20mA
—8191

|

8191

Figure 6-125. T1F-16AD-1 Current Input Module Resolution

Since each channel has two read words, each block address is incremented by
two, starting at 30001 and going to 30031.

From MODBUS_M
(Address 30001)

ADIBADA
A0

ADZ_MAIN.MODBUSZ.AR_V_1_1 —Qi—]

" A0Z_MAIN.MO
CURVE_2D}—3
0.0 0.0, 1638.0) |

Pt

P

0.0 (0.0, 4.0)v_1
8191.0—x_;

[

200

CURVE 20 [5

ADABAD-1
Al 05

ADZ_MAIN.MODBUSZ.AR_V_1_8——{x_n
CURVE_zD|—F
0.0 0.0, 1638.0) ]

pet

P

0.0 0.0, 40 v_1
81910

v

200

2
CURVE 20 [ 5

ADABAD-1
A0S

ADIGADT
A|_D2

ADIBADA
AI_03

DBUS2.AR_V_1_3 —W)—%_IN AD2_MAIN.MODBUSZ.AR_V_1_5 —Q—{x_IN
CURVE_2DF—3% CURVE_2D|
0.0 @0, 1638.0) %1 0.0 0.0, 1538.0) 1
0.000, 4071 0000, 40)v_1
21910 %2 8181042
200 2 00-v_z
CURVE 20 1% CORVE 20 15

ADZ_MAIN MODBUS2 AR_V_1_11—)—]

0.0 0.0, 1638.0)
"0.0M.0,40)
2121.0 -

200+

ADIBADA
Al DA

ADZ_MAIN.MODBUS2.AR_v_1_7 —W)—<_IN

ADIEADT
Al04

b - = cuRvE_2Dpb—k
"0.0@.0, 1638.0 A1
0000, 400771
81910 % 2
200 v 2
CURVE 20 1%

ADABAD-1
AlOT

%N ADZ_MAINMODBUSZ AR_V_1_13 —{0—{x_IN

T CURVE_2Dp—F
%1

1
%
-

2
CURVE 20 |5

ADIBADA
A0

CURVE_2D)
0.0 0.0, 1838.0) 1

0.0 0.0, 40—[v_1
a1at0—x_2

200-v_2

URVE 20 5

A0Z_MAIN MODBUS2 AR_V_1_18 —0d—{x_IN

-

ADABAD-1
AT

ADIBADA
Al DB

CURVE_2DF—F
0.0 0.0, 1636.0) {51

"0.0@0, 40 |v_1
21910 =% 2

200-v.2

URVE 20 15

ADIBADA
Al12

ADZ_MAIN MODBUS2 AR_V_1_17 —M—{<_IN AD2_MAIN MODBUS2 AR_V_1_18 i)~ _IN ADZ_MAINMODBUSZ AR_V_1_21 —{—{<_IN A0Z_MAIN MODBUS2 AR_V_1_23 —pi)—{=_IN
CURVE_ZD—# CURVE_2D}—3# CURVE_ZD—# CURVE_2D}—3k
*0.0 (0.0, 1638.0) —_1 *0.0 0.0, 1638.0) %1 *0.0 (0.0, 1638.0) —_1 0.0 0.0, 1638.0) %_1
0.0 0.0, 407_1 0000, 4m Y1 0000, 40 v_1 000, 4m—r_1
a1ata—x_2 21910 4% 2 a1ata—x_z 21910 4% 2
200v_2 2002 200V 2 2002
CURVE 20 15 CURVE 20 16 CURVE 20 15 CURVE 20 5

ADIGADA
FYRE]

AO2_MAIN.MODBUSZ,AR_V_1_25 —th—h N

CURVE_2D—%

0.0 (0.0, 1638.0)|X_1
0.0 @0, 40)
21910

T 5¥

Figure 6-126. Example of T1F-16AD-1 GAP CURVE_2D Scaling Blocks

ADIGAD T
Al 14

Input Counts @ OmA

mA output @ 0 Counts
Input Counts @ 20mA

mA output @ 8191 Counts

ADIGADA
AI_15

To GAP Application
(0-20mA)

ADIEAD T
A8

AD2_MAINMODBUS2.AR_V_1_27 —M)—x_IN ADZ_MAINMODBUSZ.AR_v_1_28 =< N AD2_MAINMODBUSZ.AR_V_1_31—M—x_IN
CURVE_20—3% CURVE_2D—% CURVE_20—3
*0.0 (0.0, 1638.0)—{x_1 0.0 (0.0, 1838.0)_1 %00 (0.0, 1638.0) —{%_1
*0.0(0.0,40)—¥_1 0.0 .0, 40)v_1 000, 40 —r_1
2181.0 % g191.0 k2 21810 % 2
200 v 2 z00-fv 2 200 v 2
CURVE 20 [ & URVE 20 16 URVE 20 1%

From MODBUS_M
(Address 30031)
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Automation Direct Analog Output (T1F-16DA-1) Module

—

Terminator [fO

TiF=16DA =1

-

00 11 17 13 14) 1

10 11 12 13 14 15
00000

01 2 3 4 56 78
00000000000

L E
R TSI IS IS IS TSI SIS IS IS
— SO0 000005008088

See Figure 6-127 for example of T1F-16DA-1 module wiring.

DISTRIBUTED I/O
Automation Direct TIF-16DA-1
ANALOG OUTPUT
Output Output 0
MBI.A1.A02.G1.N6_AO_01| Common Com0-0
External Supply Voltage VO0-0
Output Output 1
MBI.A1.A02.G1.N6_AO_02 [ Common Com0-1
External Supply Voltage VO0-1
Output Output 2
MBI.A1.A02.G1.N6_AO_03| Common Com0-2
External Supply Voltage VO0-2
Output Output 3
MBI.A1.A02.G1.N6_AO_04 [ Common Como0-3
External Supply Voltage V0-3
Output Output 4
MBI.A1.A02.G1.N6_AO_05| Common Com1-4
External Supply Voltage V1-4
Output Output 5
MBI.A1.A02.G1.N6_AO_06 [ Common Com1-5
External Supply Voltage V1-5
Output Output 6
MBI.A1.A02.G1.N6_AO_07 | Common Com1-6
External Supply Voltage V1-6
Output Output 7
MBI.A1.A02.G1.N6_AO_08 | Common Com1-7
External Supply Voltage V1-7
Output Output 8
MBI.A1.A02.G1.N6_AO_09| Common Com2-8
Common Supply Voltage V2-8 |—
Output Output 9
MBI.A1.A02.G1.N6_AO_10 | Common Com2-9
Common Supply Voltage V2-9
Output Output 10
MBI.A1.A02.G1.N6_AO_11| Common Com2-10
Common Supply Voltage V2-10
Output Output 11
MBI.A1.A02.G1.N6_AO_12 | Common Com2-11
Common Supply Voltage V2-11
Output Output 12
MBI.A1.A02.G1.N6_AO_13| Common Com3-12
Common Supply Voltage V3-12
Output Output 13
MBI.A1.A02.G1.N6_AO_14 [ Common Com3-13
Common Supply Voltage V3-13
Output Output 14
MBI.A1.A02.G1.N6_AO_15| Common Com3-14
Common Supply Voltage V3-14
Output Output 15
MBI.A1.A02.G1.N6_AO_16| Common Com3-15
Common Supply Voltage V3-15 —®»To+24VDC

Figure 6-127. Example of T1F-16DA-1 Module Wiring

——————————®T024COM
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The memory map indicates that there are no read addresses and 64 byte (32
words) write addresses. Each Analog channel uses 4 bytes. The first and second
bytes of a channel contain the analog data. The third and fourth bytes are not
used at this time. Channel 1 is an exception, where the 4th byte is the Module
Control Byte. See Figure 6-128 for the memory map for the Automation Direct
T1F-16DA-1 module.

Memary Map of 16-Channel Analog Output Moedule Decimal Bit |07 (06 |05 |04 |03 |02 |01 (00 3
28
(TIF-016DA) Dolal Bl | 07 | 06 | 05 |04 | 03 | 02 |01 | 00 '
Decimal Bit |07 |06 (05 |04 |03 ]02 |01 |00 Size Analag Vales Channel 8 Write Byte 23
Octal Bit | 07 | 06 |05 |04 | 03|02 | 01 | 00 Analog Valus Channel 8 Wirite Byte 24
Mot Used Read Byte 1 nal used Byleds
Analog Valus Channel 1 Write Byla 1 resarvad for future use Byteds
Analag Value Channel 1 \Write Byle 2 Analog Value Channel 10 Write Byte 37
nol used Byled Analog Value Channel 10 Write Byt 28
Module Control Byte Write Byte 4 nol uged Byteds
Analag Valua Channel 2 Write Byle 5 resarvad for future use Byle4l
Analog Valua Channel 2 \Write Byl 6 Analog Value Channel 11 Write Byle 41
et used Byte? Analog Value Channel 11 Wirite Byle 42
resarved for future use Bylel nat used Byledd
Analog Valua Channel 3 \Wrile Byle 8 resarved for fulure use Byledd
Analag Valusa Channel 3 Write Byte 10 Analog Value Channal 12 Wirite Byle 45
nol used Bytell Analog Value Channel 12 Write Byle 46
resarved for future use Bylalz nat used Byted?
Analog Valua Channel 4 Write Byte 13 resarved for fulure use Byledd
Analog Value Channel 4 Write Byte 14 Analog Value Channel 13 Write Byle 43
nol uged Bylel1s Analog Value Channel 13 Write Byte 50
resarved for fulure use Bylald nol uged Bylas1
Analog Valua Channel 5 Write Byte 17 resarved for future use Byle52
Analag Value Channel 5 Write Byte 18 Analog Value Channal 14 Write Byte 53
nol used Byleld Analog Value Channal 14 Wirite Biyte 54
resarvad for future use Byte20 not used Bylebs
Analog Value Channel 6 Write Byte 21 resarved for fulure use ByleSa
Analag Valua Channel 6 Wiita Byte 22 Analag Valug Channal 15 Write Byle 57
nol used Byla2d Analog Value Channel 15 Wirite Byt 58
resarvad for future use Byla24 not used Byle5d
Analag Valuss Channel 7 Write Byte 25 resarvad for fulure use Byled0
Analog Valusa Channel 7 Write Byle 26 ‘Analog Value Channel 16 Write Byte 61
nol used Byte27 Analog Value Channel 18 Write Byte 62
resarved for future use Byla2s nat used Byledd
Analag Valua Channel B Wrile Byte 29 resarved for fulure use Bylefid
Analog Valua Channel 8 Write Byte 30
not used Byta3l
resarvad for fulure use Byla32

Figure 6-128. T1F-16DA-1 Module Memory Map

Since each channel has two read words, each block address is incremented by
two, starting at 40001 and going to 40031. Based on the memory map and the
Control Byte Table, there are 32 bits (4 bytes or 2 words) allocated for channel 1.
The 4th byte (2nd word) is designated as the Module Control Byte. The control
byte allows discrete bits to be set for certain functions. This byte is addressed
using word address 40002. Individual bits are set using a B16_TO_A block to
write to address 40002. See Figure 6-129 for example of the Control Byte GAP
block. The first 8 bits (byte3) are not used. Bit 24 in the Control Byte Table is the
IN_9 1 field on the block. This bit is the first bit in byte 4. In this example,
Outputs Enable (bit 24) is on (True), the polarity is Unipolar (False), the Voltage
Range (bit 26) is not needed and therefore set to (False), the Current Range (bit
27) is set for 0-20mA (False), and bits 28-31 are reserved and therefore set to
(False). See Figure 6-130 for T1F-16DA-1 Control Byte Table.
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Module Control Byte of 8&16-Channel Analog Output Module
(T1F-08DA, T1F-16DA)
Decimal Bit | 31 | 30 |29 |28 | 27 | 26 | 25 | 24
- Read/Write
Octal Bit 37 |36 |35(34 3332|3130
Outputs Enable
Bit 24 0 = All outputs OFF Write
1 = All outputs Enabled
Unipolar / Bipolar
Bit 25 0 = Unipolar selected Write
1 = Bipolar selected
5V / 10V Range
Bit 26 0 =5V range Write
1 =10V range
0 - 20mA / 4-20mA Range
Bit 27 0 =0-20mA range Write
1 =4 -20mA range
Bit 28 — 31 Reserved for system use -

Figure 6-129. T1F-16DA-1 Control Byte Table

OUTPUTS ENABLE —COM_3_1
BIPOLAR: (LNPOLAR) —COM_10_1
10V RANGE (5V RANGE) —COM_11_1
4-20M4 RANGE (0-20MA RANGE) —COM_12_1

13-16 RESERWED —COM_13_1

Data Word to be
written to Module

ADIEDAT
MODCTLEYTE
("LSE") —{SENSE

NOT USED —COM_1_1
NOT USED —COM_2_1
NOT USED —COM_3_t
NOT USED —COM_4_1
NOT USED —COM_5_1
NOT USED —COM_6_1
NOT USED —COM_7_1

NOT USED —COM_5_1

RESERVED —(COM_14_1
RESERVED —COM_15_1
RESERVED —(COM_16_1
FALSE —N_1_1
FALSE —N_2_1
FALSE —N_3_1
FALSE —JN_4_1
FALSE —N_5_1
FALSE —JN_5_1
FALSE —N_7_1
FALSE —N_5_1
*TRUE —Jh_8_1
*FALSE —N_10_1
FALSE —N_11_1
*FALSE —N_12_1
FALSE —N_13_1
FALSE —N_14_1
FALSE —N_15_1

FALSE —N_16_1
Bi6 10 A |5

ouT_1 —@—AUZ,MAIN MODBUSZ A _1_2 (ShEE-40)

To MODBUS_M
(Address 40002)

Figure 6-130. Example of T1F-16DA-1 Control Byte GAP Block
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To scale the analog output words for the T1F-16DA-1 module, CURVE_2D
blocks were used. The GAP block converts the input, in milliamps, to raw counts
used by the T1F-16AD-1 module. The milliamp to raw count relationship can be

found in the Automation Direct manual T1K-INST-M. See Figure 6-131 for

Current Output Module Resolution. The charts specify counts in decimal form. In
this example, the 0-20mA scaling graph was used. The CURVE_2D block can be
scaled to output any engineering units desired. In this example, the CURVE_2D
block was scaled to output 0-4095 counts when 0-20mA is seen by the
application. The X _1 field specifies the minimum milliamp value (OmA) from the
GAP application. The X_2 field specifies the maximum milliamp value (20mA)
from the GAP application. The Y_1 field specifies the block output in counts (0
counts) when the minimum input is OmA. The Y_2 field specifies the block output
in counts (4095 counts) when the maximum input is 20mA. The CURVE_2D X _1
field has been set up as tunable so that the block can be set for a 4-20mA scale

if desired. See Figure 6-132 for example of T1F-16DA-1 GAP CURVE_2D

scaling blocks.

0-20mA

20mA

Input from GAP

OmA |
0 4095

20mA

4mA

0

4 —-20mA

4095

Figure 6-131. T1F-16DA-1 Current Output Module Resolution

To MODBUS_M

ADTEDAT
A0 0T

[

1
2

2

CURVE 20 [ %

ADTEDAT
A0

= CURWE_20(—R—ama_MeIN MODBUS2AN_Y_1T

a0
1
£

2
CURVE 20 [ &

AOTE0AT
A0 12

CURWE 20[—{J—2_MAIN IODEUSZAN W 1_15

a0
Al
2

2
CURVE 20 [ &

AOTE0A-T
D16

GURNE_20—4i—amz_an N0DBUSZAN W 1 23

[

Application (Address 40001)
DDA
= A0 07 BDTEDA
- A0 ]
CURVE 20/ —{i—Ams_ i MO DAUS2A v 1 1 o o]
00@0, 40 21 T GURWE_20—di—AD2_WAIN MO DBUS2A_Y_1_3 m
oo 1 00@040 T CURVE_20[—il— A0z MAIN.MODEUS2ANY_1_S
A oo s 00 @0, e 1
@O 2 - oo 1 ‘00 O0,e0 1
max2 -
wsnr 2 = @2 oo
[CURVEZD T= 1 wsny 2 -
CURTEZE = imsnr 2 o0
FOEDR-T CURVEZ0 [5
[ T - - 10|
0 FODE ADIB0A-T
- 0 0 —soTEsET—
curwe_20|—4i—so2_wanmopaus2An Y 1 3 ] e
00@0. 4 1 . " cuRvE_20—H—em_MAN.MODEUSZAN_Y_1_11 M
e 1 00@D, 40 1 ) =" CURWE_20|—{i— A02_maN MODBUSZA Y 1_13
i 00D, 4 41
a2 - noe 1 ‘00 @0, 4 =t
max2 -
esn—r 2 - mn— 2 o0+
CURVEZ0 [ & wsny 2 -
CURTEZE = imsnr 2 o0
- [(CURVEZD 1= wasn
w EIeNi] ADIEDAT
X A0 10 —EEEET—]
CURVE_20 i 02_MAIN MOD B US2.00__1_1T En —A%sn‘a:n
oo @0, L0t = CURVE 20 —{—Am MAINMODEUSZAN V119 I
s 00 g4 1t =" CURVE 20— A MAIN MODBUSZ AN Y_1_21
B i ‘00 @0, 4t
a2 - oot ‘00 @0, 4 1
@ 2 -
wmsnr 2 = P e oo
[CuRED 1= wmn{r 2 =
[CurrEzn T= wssnr 2 o0
RIEDFT [CuRvE 20 [= |
TR w50 -]
o ATTEOA
X ERT
B CURWE_20[—i— A2 AN MODBUS2A0_Y_1_25 = _A?DSD‘M
i~ =" CURWE_20|—D—Am_mAN NODEUS2 AN 12T -
P 0O @0 40 =1 T CURVE_20[ i 02 MAIN.MO DBUS2ANY_1_2
> ‘00 @0, 4 2t
N o1
ER 8 e 000D, 4 1
- e -
N | oo
N T ¥ wmn{r 2 mol oo
ini [CURVEZD 151 B T
Minimum Input mA e TS
150 ]

Figure 6-132. Example of T1F-16DA-1 GAP Analog Write Blocks

Minimum Output Counts @ Min Input
Maximum Input mA
Maximum Output Counts @ Max Input

]

2

CURVEZ0 [ 5

T CURVE_20 a0z MAIN IO DBUSZ AN W_1_H

From MODBUS_M
(Address 30031)
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+n123455ia o 10] 11 14 13 14) 15
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50000000805 9858 8

LTOrJI LIQJJ

In this example, Type K thermocouples are used. See Figure 6-133 for example

of T1F-14THM module wiring.

Figure 6-133. Example of T1F-14THM Module Wiring

DISTRIBUTED I/O
Automation Direct T1F-14THM
THERMOCOUPLE INPUT
TC 1+ hromel Chromel
MBI.A1.A02.G1.N7_TC_01 |- 2")) e Alumel Alumel
TC (+) 2+ N
MBI.A1.A02.G1.N7_TC_02 (= o 5 = e
TCH*) 3+ L5 |
MBI.A1.A02.G1.N7_TC_03 |~ 0 T = e
TC (+) 4+ {7}
MBI.A1.A02.G1.N7_TC_04 |—= 5 7 rﬁf e
TC(+) 5+ s
MBI.A1.A02.G1.N7_TC_05 |—= 0 5 — e
MBIA1.A02.G1.N7_TC_06 [ () 6+ =5 e
e R 1) 6- 72 }
TCH*) 7+ 118
MBI.A1.A02.G1.N7_TC_07 |—= 0 7 = e
TC (+) 8+ {5 }
MBI.A1.A02.G1.N7_TC_08 [=—= 0 8- == e
TC (+) O+ {171
MBI.A1.A02.G1.N7_TC_00 [~ 9 = e
TC (+) 10+ 19
MBI.A1.A02.G1.N7_TC_10 (===~ 10- HTJ e
TC (+) 11+ 21
MBIA1.A02.G1.N7_TC_11 e - ﬁj e
MBIA1.A02.G1.N7_TC_12 o it) 12+ == e
ATADZGINTTO 2 [reTey i 7]
TC (+) 13+ 25
MBIA1.A02.G1.N7_TC 13 [ 13- HT e
TC (+) 14+ 27
MBI.A1.A02.G1.N7_TC_14 = 14- == e
cJc
+24V
+24V
+24\V ————  To+24VDC
+24V
24V (+) o4V
+24V
+24V
+24V
oV
oV
oV f——  To024COM
oV
24V (-) oV
oV
oV
oV
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According to Automation Direct, the T1F-14THM module uses the same memory
map as the T1F-16AD-1 module. Based on this memory map, there are 64 byte
(32 words) addresses and no write byte addresses. See Figure 6-134 for
memory map of Automation Direct T1F-14THM Thermocouple module.

Memory Map of 16-Channel Analog Input Module Decimal Bit |07 |06 (05 |04 [o3 Joz | o1 (00 -
. Fa- ]
(T1F-16AD) Dol BN |07 |08 |05 |04 |03 |0z | 07 |00 '
Decimal Bil | 07 | 06 |05 |04 |03 |02 | 01 |00 S Analag Value Channal 9 Read Byle 33
OctalBit Jov (o6 |05 |os|o3foz|o oo Analag Value Channal Read Byle 34
Analog Valua Channel 1 Read Byte 1 nal used Byleds
Analog Valua Channel 1 Read Byle 2 resarvad for future Lse Bylads
nol uged Byled Analog Value Channal 10 Read Byle 37
reservad for fulure use Byled Analog Value Channel 10 Read Byle 38
Analag Value Channel 2 Read Byte 5 nat used Bylada
Analog Valua Channel 2 Read Byle 6 resarvad for future use ByladD
nol used Byle? Analog Value Channel 11 Read Byte 41
resarved for future use Byted Analog Valug Channel 11 Read Byle 42
Analog Valus Channal 3 Read Byte 9 not used Bylad3
Analag Valua Channel 3 Read Byla 10 resarvad for fulure use Byledd
not used Byla1l Analog Value Channel 12 Read Byle 45
resarved for fulure use Bylal2 Analog Value Channal 12 Read Byle 46
Analog Valua Channel 4 Read Byla 13 nal used Bylad7
Analog Valua Channel 4 Fead Byte 14 resarved Ior IUlLre Lse Byladd
nat used Byle1d ‘Analog Value Ghannal 13 Read Byle 49
resarvad for fulure use Byleld Analog Value Channal 13 Read Byla 50
Analog Value Channel § Fead Byl 17 ot used Byle51
Analog Valua Channel 5 Read Byta 18 resarved for future use Bytes2
not used Byle1d Analog Value Channal 14 Read Byle 52
resarved for future use Byle20 ‘Analog Value Channal 14 Read Byle 54
Analag Valuss Channel 8 Read Byl 21 ricl uged Bylabs
Analog Valua Channel & Fead Byte 22 resarved for fulure Use Bylass
nat used Byle23 Analog Value Channal 15 Read Byle 57
resarved for future use Byle24 Anakog Valug Channal 15 Read Byle 58
Analag Value Channel 7 Read Byla 25 not usesd Bylab8
Analag Valuss Channel 7 Read Byl 26 resarvad for future uss Byledl
not used Byle27 Analog Value Channal 16 Read Byte 61
resarved for fulure use Byle2d Analog Value Channal 16 Read Byle 62
Analog Valus Channal 8 Read Byla 29 not used Byledis
Analag Valua Channel 8 Read Byla 30 resarvad for fulure use Bylefid
nat used Byte31 Mat Used Wirite Byla 1
resarved for future use Byled2

Figure 6-134. T1F-14THM Thermocouple Module Memory Map

The T1F-14THM Thermocouple module has a set of jumpers located under the
top cover of the module for configuring certain parameters. See Figure 6-135 for
T1F-14THM Jumper configuration Tables. In this example, the jumpers were
configured for 14 channels of Type K thermocouples with output in °F and
calibration disabled. See Figure 6-136 for T1F-14THM jumper locations.
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Number of Channels Input Type
Jumper
Channate [GHA | GHez [GHe3 | CHod L&f;zgfﬁ:ﬂ:r Jumper
1
TiC TiC TiC TIC . i
2 | x Type0 | Type1 | Type2 | Typed | Thermocouple Conversion Units
3 X J X X X X N A
Temperature Conversion Units
4 X X K X X X
5 X 3 " X P Jumper Magnitude Plus 2's Complement
6 | x X R X X Sign oF °C
- o
x | % s X X X c
s | x| x [ x = X X Units-0 X X
a X
B X X o
n | x X - ” Units-1 X X
" x x R X X P X = Jumper Installed,
2 X
13 X " i 0-5V. X X Blank Space = Jumper Removed
14 X X X X V. X x
0-156m\. X
X = Jumper Installed, -
Blank Space = Jumper Removed 156 X X

Figure 6-135 for T1F-14THM Jumper configuration Tables

Jumpers Located Under
Module Top Cover

[ "
CH+1 oo *%4
CH+2
Number of 0o \ [a]
Channels CH+3 oo ETI
CH+4 oo b
TCTypeo | | OO0 =]
o0 [oo]
Input Type TIC Type 1 [ g
TIC Type 2 oo
TIC Type 3 g
Uniits-0 o0 }u
; oo =1
. nits-1
Conversion olo
Units Calibrate :l
Enable

Figure 6-136 for T1F-14THM Jumper Locations

It has been found that the thermocouple value must be scaled to one tenth the
value output by the T1IK-MODBUS interface module. A divide by 10 block is used
to scale the thermocouple inputs. See Figure 6-137 for example of T1F-14THM
GAP DIVIDE Blocks.
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From MODBUS_M
(Address 30033)

03_WAIN MODBUS2.AR 135 ——{IN_T A0z MAIN MODBUS2.AR_W_1_37—Bi—IN] A02_MAIN MODELISE.AR 1 39— —{IN_T
bk . Hi i
0.0 iz 002
ADTATH ENET) ALTATAM ADTATH
TC 05 TC_06 TC 07 TC 09
AOZ_MAIN MODBUSZ.AR W 1_41 —$D—IN1 £02_MAIN MODBUSEAR_\1_a3 —F—in_1 A0Z_MAIN MODBUSEAR_W_1_a6——IN_1 FO2_MAINMODBUSZ AR A 1_a7—)—in_T
ORADE—3 DIDE—# DIMDE—H DMDEP—
10.0-IN2 0.0 iz 001 10.0-iH_2
OMDE [ 5 OWVDE |5 OMDE |5 ORMDE [
ATATHAR FLTATHA ALITATHM AOTATHAR
TC 09 TC 10 T 11 TC 12
AOZ_MAIN MODBUSZ.AR W 1_d8 —§i—{In_1 £02_MAINMODBUSEAR A 1_51—i—In_1 A0Z_MAIN MODBUSZ.AR W 1_85—(—{IN_1 FO2_MAINMODBUSZ AR A 1_57—()—IN_1
DRADER—# DIDE—% DIMDE—¥ DIMDEp—3
10.0-IN2 0.0 iz 00—{in_1 10.0-im_z
OMDE [ & OMOE [ & OMADE |5 OROE__[&
e Ao From MODBUS_M
=1 TE 13 (Address 30057)
A02_MAIN MODBUSE.AR__1_50 —4—{In_1 e 01_WAIN MODBUSZ.AR 1 _53——{IN_t . To GAP Application
10.0-IN2 0.0 -JiN_z
OMADE 15 OWOE 15 (Deg F)

Figure 6-137. Example of T1F-14THM GAP DIVIDE Blocks
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