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Important User Information

Solid-state equipment has operational characteristics differing from those of electromechanical equipment. Safety Guidelines
for the Application, Installation and Maintenance of Solid State Controls (Publication SGI-1.1 available from your local Rockwell
Automation sales office or online at http://www.rockwellautomation.com/literature/) describes some important differences
between solid-state equipment and hard-wired electromechanical devices. Because of this difference, and also because of the
wide variety of uses for solid-state equipment, all persons responsible for applying this equipment must satisfy themselves that
each intended application of this equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the use
or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or liability for
actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or software
described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation, Inc., is
prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: |dentifies information about practices or circumstances that can cause an explosion in a hazardous
environment, which may lead to personal injury or death, property damage, or economic |0ss.

>

IMPORTANT Identifies information that is critical for successful application and understanding of the product.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death,
property damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the
consequence

WARNING: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that
dangerous voltage may be present.

WARNING: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces
may reach dangerous temperatures.

>p P>

Allen-Bradley, FLEX, PLC-2, PLC-3, PLC-5, Rockwell Automation, Rockwell Software, RSLogix, RSLogix 5000, RSNetworx, and TechConnect are trademarks of Rockwell Automation, Inc.
ControlNet, DeviceNet, and EtherNet/IP are trademarks of ODVA, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.
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Summary of Changes

This manual contains new and updated information. Changes throughout this
revision are marked by change bars, as shown to the right of this paragraph.

New and Updated This table contains the additions made to this revision.
Information .
Topic Page
Corrected I/0 module default values 97
Updated configuration tables on the following: Chapter 1,
— added brackets < and > Chapter 4-7

— updated data type to read Signed 2's Complement
— changed offset binary from +20 mA to 0...20 mA

Corrected Module Status Word (MSW) Word 1 to Word 0 Chapter 4, 5

Corrected output value ranges in both hexadecimal and decimal Table 4.19,5.13,

formats for 1794-1F2X0F2l and 1794-0F4l 6.11,4.12,5.8,
and 6.7
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Preface

Read this preface to familiarize yourself with the rest of the manual. It provides
information concerning:

e who should use this manual
e the purpose of this manual
e related documentation

e supporting information for FLEX™I/O modules.

Who Should Use this Use this manual if you are responsible for designing, installing, programming,
Manual ot troubleshooting your FLEX I/O modules.

You must be able to program and operate an Allen-Bradley® programmable
controller to make efficient use of your FLEX I/O modules. In particular, you
must know how to program block transfers.

We assume that you know how to do this in this manual. If you do not, refer to
the appropriate programming and operations manual before you attempt to
program your modules.

Purpose of this Manual This manual shows you how to use your FLEX I/O Isolated Analog modules
with Allen-Bradley programmable controllers. This manual:

e cxplains how to install, wire, program and troubleshoot your modules
p prog y

® Except where noted, information that applies to 1794-1F41, 1794-OF4],
and IF2XOF21 also applies to 1794-IF4IXT, 1794-IF4ICFXT,
1794-OF4IXT, and IF2XOF2IXT.

About the Vocabu'ary In this manual, we refer to:

e the isolated analog input or isolated analog output module as the “input
module” or “output module”

e the Programmable Controller as the “controller”

Publication 1794-UMOQ08E-EN-P - March 2020
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Additional Resources
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These documents contain additional information concerning related Rockwell

Automation products.

Resource

Description

FLEX 1/0 Product Profile, publication
1794-PP019

Comprehensive product profile for the FLEX
I/0 product line.

FLEX I/0 ControlNet Redundant Media
Adapter, publication_1794-5.18

Information on how to install the FLEX 1/0
ControlNet Redundant Media Adapter
(Catalog No. 1794-ACNR).

FLEX 1/0 EtherNet/IP Adapter Module
Installation Instructions, publication
1794-IN082

Information on how to install the FLEX 1/0
EtherNet/IP Adapter Module
(Catalog No. 1794-AENT).

FLEX I/0 ControlNet Adapter Module
Installation Instructions, publication
1794-IN128

Information on how to install the
ControlNet Adapter Modules

(Catalog No. 1794-ACN15, 1794-ACN15K,
1794-ACNR15, 1794-ACNR15XT, Series D).

FLEX 1/0 DeviceNet Adapter Module
Installation Instructions, publication
1794-IN099

Information on how to install the FLEX /0
DeviceNet Adapter Modules
(Catalog No. 1794-ADN, 1794-ADNK).

Remote I/0 Adapter Modules Installation
Instructions, publication 1794-IN098

Information on how to install the Remote
I/0 Adapter Modules (Catalog No.
1794-ASB, 1794-ASB2, 1794-ASBK,
1794-ASB2K).

Remote I/0 Adapter Module User Manual,
publication 1794-UM009

Information on how to use the Remote I/0
Adapter Module (Catalog No. 1794-ASB).

FLEX 1/0 PROFIBUS Adapter Module
Installation Instructions, publication
1794-IN087

Information on how to install the FLEX 1/0
PROFIBUS Adapter (Catalog No. 1794-APB).

FLEX 1/0 PROFIBUS Adapter Module User
Manual, publication
1794-UM057

Information on how to use the FLEX 1/0
PROFIBUS Adapter Module (Catalog No.
1794-APB).

FLEX 1/0 Digital Input Modules Installation
Instructions, publication 1794-IN093

Information on how to install the FLEX 1/0
Digital Input Modules (Catalog No.
1794-1B8, 1794-1B16, 1794-1B16K,
1794-1B32).

FLEX 1/0 Digital DC Sourcing Input and
Sinking Output Modules Installation
Instructions, publication 1794-IN095

Information on how to install the FLEX 1/0
Digital DC Sourcing Input and Sinking
Output Modules (Catalog No. 1794-1V16,
1794-0V16, 1794-0V16P).

FLEX I/0 Digital DC Sourcing Output
Modules Installation Instructions,
publication 1794-IN094

Information on how to install the FLEX I/0
Digital DC Sourcing Output Modules
(Catalog No. 1794-0B8, 1794-0B8EP,
1794-0B16, 1794-0B16P, 1794-0B32P).

FLEX I/0 Input/ Output Module Installation
Instructions, publication 1794-IN083

Information on how to install the FLEX /0
Input/ Output Modules (Catalog No.
1794-1B16X0B16P,

1794-1B10X0B6).

FLEX /0 8 Output Relay Module Installation
Instructions, publication 1794-IN019

Information on how to install the FLEX /0
8 Output Relay Modules (Catalog No.
1794-0W8, 1794-0W8K, 1794-0W8XT).



http://literature.rockwellautomation.com/idc/groups/literature/documents/pp/1794-pp019_-en-p.pdf
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Resource

Description

FLEX 1/0 Input, Output and Input/Output
Analog Modules Installation Instructions,
publication 1794-IN100

Information on how to install the FLEX 1/0
Input, Qutput and Input/Output Analog
Modules (Catalog No. 1794-IE8,
1794-IE4X0E2, 1794-0E4, 1794-1E8K,
1794-0E4K).

FLEX 1/0 Analog Module User Manual,
publication 1794-UM002

Information on how to install the FLEX /0
Analog Modules (Catalog No. 794-0F4,
1794-1E8, 1794-1E12, 1794-0E12,
1794-1E4X0E2, 1794-IE8X0OEA4,

1794-IEAXOE2XT, 1794-IE8XT, 1794-0E4XT).

FLEX 1/0 Isolated Analog Output Module
Installation Instructions, publication_
1794-IN037

Information on how to install the FLEX |/0
Isolated Analog Output Module (Catalog
No. 1794-0F4l).

FLEX 1/0 4 Isolated Input Module
Installation Instructions, publication
1794-IN038

Information on how to install the FLEX I/0
4 1solated Input Module (Catalog No.
1794-1F4l).

FLEX 1/0 2 In/2 Qut Isolated Analog Combo
Module Installation Instructions,
publication 1794-IN039

Information on how to install the FLEX 1/0 2
In/2 Out Isolated Analog Combo Module
(Catalog No. 1794-1F2X0F2l).

FLEX 1/0 Isolated Analog Modules User
Manual, publication
1794-UM008

Information on how to use the FLEX1/0
Isolated Analog Modules

(Catalog No. 1794-IF4l, 1794-0F4,
1794-IF2X0F2I, 1794-IF4IXT, 1794-IFAICFXT,
1794-0F4IXT, 1794-IF2X0F2IXT).

FLEX 1/0 8 Thermocouple Input Module
Installation Instructions,
publication1794-IN021

Information on how to install the FLEX 1/0 8
Thermocouple Input Modules (Catalog No.
1794-IT8, 1794-IR8).

FLEX 1/0 8 Input RTD Module User Manual,

publication 1794-UM004

Information on how to use the FLEX /0 8
Input RTD Module (Catalog No. 1794-IR8).

FLEX 1/0 Thermocouple/Millivolt Input
Module User Manual, publication
1794-UM007

Information on how to use the
Thermocouple and RTD Input Module
(Catalog No. 1794-IT8).

FLEX 1/0 Thermocouple/RTD Input Analog
Module Instructions,
publication1794-IN050

Information on how to install the
Thermocouple/RTD Input Modules (Catalog
No. 1794-IRT8, 1794-IRT8K, 1794-IRT8XT).

2-Input Frequency Module Installation
Instructions, publication 1794-IN049

Information on how to install the 2-Input
Frequency Module (Catalog No. 1794-1J2,
1794-1J2K, 1794-1J2XT).

FLEX 1/0 Thermocouple, RTD, mV Input
Modul, publication 1794-UMQ12

Information on how to use the FLEX I/0
Thermocouple, RTD, mV Input Module
(Catalog No. 1794-IRT8, 1794-IRT8K,
1794-IRT8XT).

24V FLEX 1/0 2 Channel Incremental
Encoder Module Installation Instructions,
publication 1794-IN063

Information on how to install the 24V FLEX
[/0 2 Channel Incremental Encoder Module
(Catalog No. 1794-1D2).

FLEX Integra Analog Module User Manual,
publication 1793-UMO001

Information on how to install the FLEX
Integra Analog Module (Catalog No.
1793-IE2X0E1,1793-1E2X0OE1S, 1793-1E4,
1793-E4S, 1793-0E2, 1793-0E2S).

Publication 1794-UMOQ08E-EN-P - March 20
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Resource

Description

FLEX I/0 4 Channel Pulse Counter Module
Installation Instructions, publication
1794-IN0G4

Information on how to install the 24V DC
FLEX I/0 4-Channel Module (Catalog No.
1794-1P4).

FLEX I/0 Very High Speed Counter Module
Installation Instruction, publication
1794-IN067

Information on how to install the Very High
Speed Counter Module (Catalog No.
1794-VHSC).

FLEX 1/0 48V DC Input and Output Modules
Installation Instructions, publication
1794-IN105

Information on how to install the FLEX 1/0
48V DC Input and Output Modules (Catalog
No. 1794-IC16,

1794-0C16).

FLEX I/0 AC Digital Input Modules
Installation Instructions, publication_
1794-IN102

Information on how to install the FLEX I/0
AC Input Modules (Catalog No. 1794-IA8,
1794-1A81, 1794-1A16).

FLEX 1/0 Digital AC Qutput Modules
Installation Instructions, publication
1794-IN103

Information on how to install the FLEX 1/0
Digital AC Output Modules (Catalog No.
1794-0A8, 1794-0A8K, 1794-0A8I,
1794-0A16).

FLEX I/0 220V AC Input and Output
Modules Installation Instructions,
publication 1794-IN104

Information on how to install the FLEX /0
220V AC Input and Output Modules
(Catalog No. 1794-IM8,

1794-0M8).

FLEX I/0 Terminal Base Units Installation
Instructions, publication 1794-IN092

Information on how to install the FLEX 1/0
Terminal Base Units (Catalog No. 1794-TB2,
1794-TB3, 1794-TB3K, 1794-TB3S,
1794-TB32, 1794-TB3G, 1794-TB3GK,
1794-TB3GS, 1794-TB3T, 1794-TB3TS,
1794-TBN, 1794-TBNK, 1794-TBNF).

Interconnect Cable Installation Instructions,
publication 1794-IN012

Information on how to install the
Interconnect Cable (Catalog No. 1794-CE1,
1794-CE3).

FLEX 1/0 DC Power Supply Installation
Instructions, publication 1794-IN069

Information on how to install the FLEX 1/0
DC Power Supply (Catalog No. 1794-PS13,
1794-PS3).

Industrial Automation Wiring and
Grounding Guidelines, publication
1770-4.1

In-depth information on grounding and
wiring Allen-Bradley programmable
controllers.

You can view or download publications at

htep://www.rockwellautomation.com/literature/. To order paper copies of

technical documentation, contact your local Rockwell Automation distributor or

sales representative.
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About the FLEX I/0 Isolated Analog Modules

What This Ch apter Contains Read this chapter to familiarize yourself with the input and output analog
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FLEX1/O is a small, modular I/O system for distributed applications that
performs all of the functions of rack-based I/O. The FLEX I/O system contains
the following components shown in Figure 1.1:

Figure 1.1
Terminal Base I/0 Module

—

20125

e adapter/power supply — powers the internal logic for as many as eight I/O
modules

e terminal base — contains a terminal strip to terminate wiring for two- or
three-wire devices

e I/O module - contains the bus interface and circuitry needed to perform
specific functions related to your application
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Chapter1  About the FLEX I/0 Isolated Analog Modules

Types of FLEX 1/0 Modules

Publication 1794-UMO08E-EN-P - March 2020

We describe the following FLEX I/O Analog modules in this user manual:

Catalog Number | Voltage | Inputs

Outputs Description

1794-IF4l 20VDC |4 — analog — 4 inputs, isolated
1794-0F4l 20vDC | — 4 analog — 4 outputs, isolated
1794-1F2X0F2 20vDC |2 2 analog — 2 input, isolated

and 2 output, isolated

FLEX I/O analog input, output and combination modules are block transfer
modules that interface analog signals with any Allen-Bradley programmable

controllers that have block transfer capability. Block transfer programming moves
input from the module’s memory to a designated area in the processor data table,

and output data words from a designated area in the processor data table to the

module’s memory. Block transfer programming also moves configuration words
from the processor data table to module memory.

The analog modules have selectable ranges as shown in the table below:

Input Values | Data Format Underrange/Overrange

4...20mA signed 2's complement 4% Underrange, 4% Qverrange
10V signed 2's complement 2% Underrange, 2% Overrange
+HY signed 2's complement 4% Underrange, 4% Overrange
0...20mA signed 2's complement % 0% Underrange, 4% Qverrange
4...20mA signed 2's complement % 4% Underrange, 4% Overrange
0...10v signed 2's complement % 0% Underrange, 2% Overrange
10V signed 2's complement % 2% Underrange, 2% Qverrange
0...20mA binary 0% Underrange, 4% Overrange
4...20mA binary 4% Underrange, 4% Overrange
0...10v binary 0% Underrange, 2% Overrange
0...5V binary 0% Underrange, 4% Overrange
0...20mA offset binary, 8000H =0 mA | 4% Underrange, 4% Overrange
4...20mA offset binary, 8000H =4 mA | 4% Underrange, 4% Overrange
10V offset binary, 8000H = 0V 2% Underrange, 2% Qverrange
+HV offset binary, 8000H = 0V 4% Underrange, 4% Overrange
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The adapter transfers your configuration data

The adapter/power supply transfers data to the module (block-transfer write)

and from the module (block-transfer read) using BTW and BTR instructions in
your ladder diagram program. These instructions let the adapter obtain input
values and status from the module, and let you send output values and establish

Figure 1.2

the module’s mode of operation. Figure 1.2 describes the communication process.

An Example of Communication Between an Adapter and an Analog Input Module

to the module using a BTW.

External devices transmit
analog signals to the module.

y =S===—=
Flexbus Pex 7t
@ Allen-Bradley - - Allen'b:adlé;' - m,.”up
=70 ©
== = Your ladder program instructs the ‘Qm;mmm; mmm;mm;mm:ﬁ
‘ adapter to perform a BTR of the values "0 0000000000000 00
and stores them in a data table. EEEEEEEEEEE e
—— 27 OO0O0O0OOOOOOOOOOOO
oo N N s e e s e e
‘W}g@ 0000000000000 CO00O

A@T

©,

The adapter and module determine

that the transfer was made without error

and input values are within specified

range.

Your ladder program can use and/or move the data (if valid)
— before it is written over by the transfer of new data in a
subsequent transfer.

0,

Your ladder program performs BTWs to the module when you power

it up, and any time you wish to reconfigure the module.

T | =

The module converts analog signals
] into integer format and stores these
values until the adapter requests their
transfer.
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Features of Your Analog
Modules

Chapter Summary
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Each module has a unique label identifying its keyswitch position, wiring and
module type. A removable label provides space for writing individual

designations per your application.

1794-IF4|
Vo =77
hd Allen-Bradley 17942174
ISOLATED ANALOG INPUT __ ~G—
)
W

— WNPUTO —  — INPUT1 1 — NpUT2 1 et 1 OK
| RET VRET | RET V RET | RET V RET | RET v Rer | M

Input Designators

1794-0F4

Fexro
1794:0F 4l

@ Allen-Bradley

ISOLATED ANALOG OUTPUT

#t

4
v
— OUTPUT 0—1 — OUTPUT1—1 — OUTPUT 2 —1 — OUTPUT 3— OK
| RET V RET | RET V RET | RET V RET | RET V RET L
Output Designators
m Frex 70
e Allen-Bradle) T94siF2x0r21 <]
ISOLATED ANALOG COMBO
@D,
vl
— INPUTO — INPUT1 — OUTPUT 0—1 — OUTPUT 1— 10K
| RET V RET | RET V RET | RET V RET | RET V RET L]

Input and Output Designators ——

Module Type

Removable
Label

Keyswitch
Position
Indicator (#3)

Green Power/Status
Indicator

Module Type

Removable
Label

Keyswitch
Position
Indicator (#4)

Green Power/Status
Indicator

Module Type

Removable
Label
Keyswitch
Position
Indicator (#5)

Green Power/Status
Indicator

In this chapter, you learned about the FLEX I/O system and the types of analog
modules and how they communicate with programmable controllers.
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Chapter Z

How to Install Your Analog Module

What This Ch apter Contains Read this chapter to familiarize yourself with configurable features on the input

and output analog modules.

For Information On See Page
Before You Install Your Analog Module 17
Power Requirements 17
Install the Module 18
Connect Wiring for the Analog Modules 24
Module Indicators 30
Chapter Summary 30

Before You Install Your
Analog Module

Before installing your analog module in the I/O chassis:

You need to: As described under:

Calculate the power requirements of all Power Requirements on page 17
modules in each chassis.

Position the keyswitch on the terminal base | Mount the Analog Module on the Terminal
Base Unit on page 22

Power Requirements The wiring of the terminal base unit is determined by the current draw through

the terminal base. Verify that the current draw does not exceed 10 A.

ATTENTION: Total current draw through the terminal base unit is limited to
A 10 A. Separate power connections may be necessary.

Methods of wiring the terminal base units are shown in the illustration below.

ATTENTION: Do not daisy chain power or ground from an analog terminal
A base unit to any AC or DC discrete module terminal base unit.

17 Publication 1794-UMO08E-EN-P - March 2020
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Figure 2.3 Terminal Base Wiring
== ==—11 = —
| | | |
t Analog Module t Analog Module t Analog Module t Analog Module
Daisy-chaining Ter [Soco500000000000 - [5000000000000000 | 5008 =T B500066600606
— 000000000000 00OE POOOO0QOCO00O000! OOOOOOOOOOOOOOOﬁOOOOOOOOOOOOOOOO
I i QOOOOOOOOOOOOOOOQ 9 %OOOOOOOOOOOOOOOQ‘ 9 [@)
= u = [ | = o = | ] =
24V DC Note: All modules must be analog modules for this configuration.
Wiring when total current draw is less than 10 A
=== == === ===
| | | |
Discrete Analog Module Discrete Discrete
Individual Module Module Module
or L] ‘ B35S | S000005500000000. | 550000 55500 [5005550000500000
FRO00000000A00000 [(@OOOO0000CO0000000 [QDOOOOOOO0O0OO0000 [OOOOOOO0OOO000000
% QPOOCCCO000030000 O NCC0000000000000] o4 0
= N = = =
24V DC / l
24V DC or g
120V AC o S
Note: Use this configuration if using any
20\ AC “noisy” DC discrete 1/0 modules in your system.
Analog module wiring separate from discrete wiring.
Wiring when total current draw is greater than 10 A
‘ === == === ==—11
| | | |
Combination t l?/llgg[ﬁée t Analog Module t Analog Module t Analog Module
HOR L] 5555000000000000 | 5500000000000000 . | B0B0080000000000 5000550 i
2 @lll@OO000000000000000! F%DOOOOOOOOOOOOOOO QOOOO0000O00OOOC0 [QOOOOOOOO0OOO0000
L o .OOOOOOOOOOOOOOOOOi [¢] 000000000000 0O0] N (0]
J = = =] =
24V DC
24V DC °
< <

Note: All modules powered by the same power supply
must be analog modules for this configuration.

Total current draw through any base unit must not be greater than 10 A

Install the Module

Publication 1794-UMO08E-EN-P - March 2020

Installation of the analog module consists of:

e mounting the terminal base unit

e installing the analog module into the terminal base unit

¢ installing the connecting wiring to the terminal base unit
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If you are installing your module into a terminal base unit that is already installed,
proceed to Mount the Analog Module on the Terminal Base Unit on page 22.

Mounting the Terminal Base Unit on a DIN Rail

applied. Interruption of the FlexBus can result in unintended operation or

2 ATTENTION: Do not remove or replace a terminal base unit when power is
machine motion.

1. Remove the cover plug (if used) in the male connector of the unit to which
you are connecting this terminal base unit.

2. Check to make sure that the 16 pins in the male connector on the adjacent
device are straight and in line so that the mating female connector on this
terminal base unit will mate correctly.

3. Dosition the terminal base on the 35 x 7.5 mm DIN rail A (A-B pt. no.
199-DR1; 46277-3; EN 50022) at a slight angle with hook B on the left
side of the terminal base hooked into the right side of the unit on the left.
Proceed as follows:

Figure 2.4

7777777 77 7
2777777
e
Y g

0000000 G
Eoesscsecooseer
000
000000000
Position terminal base at a slight angle and hooked over the
top of the DIN rail.
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Figure 2.5

L7777 7,
LT 7
T 777777 75

QOO
©©©@©©©©©¥ C00

N‘
— O00000O
| Bioboooo OO0
E= [S]ele]e}
=28000000

Slide the terminal base unit over tight against the adapter.
Make sure the hook on the terminal base slides under the edge of
the adapter and the flexbus connector is fully retracted.

LT 77777 7

7777

[ T T 7 7 5
LA 2T 7 7 755

I L]

JAVAvay)

Press down on the terminal base unit to lock the terminal base
on the DIN rail. If the terminal base does not lock into place,
use a screwdriver or similar device to open the locking tab,
press down on the terminal base until flush with the DIN rail
and release the locking tab to lock the base in place.

IIIII",'
42222227 ZZ 7777
Lz 777 ’,,yZZZO)

Gently push the flexbus connector into the side
of the adapter to complete the backplane connection.

4. Repeat steps 1...3 to install the next terminal base.

20
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Panel/Wall Mounting

Installation on a wall or panel consists of:

e laying out the drilling points on the wall or panel
e drilling the pilot holes for the mounting screws
¢ mounting the adapter mounting plate

e installing the terminal base units and securing them to the wall or panel

If you are installing your module into a terminal base unit that is already installed,

proceed to Mount the Analog Module on the Terminal Base Unit on page 22.

Use the mounting kit catalog number 1794-NM1 for panel/wall mounting,

1794-NM1 Mounting Kit

Contents:

1 + Mounting Plate for Adapter

2 + 18 #6 self-tapping screws
(2 for the adapter, and 2
each for up to 8 modules)

T 77 7 7%
a7/ e
lllll”’

I§
Adapter Module ‘-
(not included) _—

\ Terminal Base Unit
(not included)

To install the mounting plate on a wall or panel:

1. Lay out the required points on the wall/panel as shown in the drilling
dimension drawing.
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Figure 2.6 Drilling Dimensions for Panel/Wall Mounting of FLEX 1/0

|14 23 | 14 | | 14 \

Inches 355 T (685) }ﬁ35.5) < (585) Hﬁaam —

(Millimeters) | | | } | |

| | | | | |

A | | | { !

83(21) \ 1 = i \ \
S P 8, S N > VLY T >

2. Dirill the necessary holes for the #6 self-tapping mounting screws.

3. Mount the mounting plate (1) for the adapter module using two #6
self-tapping screws (18 included for mounting up to 8 modules and the
adapter).

Make certain that the mounting plate is properly grounded to the panel.
See “Industrial Automation Wiring and Grounding Guidelines,”
publication 1770-4.1.

4. Hold the adapter (2) at a slight angle and engage the top of the mounting

plate in the indention on the rear of the adapter module.
5. Press the adapter down flush with the panel until the locking lever locks.

6. Position the terminal base unit up against the adapter and push the female
bus connector into the adapter.

7. Secure to the wall with two #6 self-tapping screws.
8. Repeat for each remaining terminal base unit.

The adapter is capable of addressing eight modules. Do not exceed a
maximum of eight terminal base units in your system.

Mount the Analog Module on the Terminal Base Unit

1. Rotate the keyswitch (1) on the terminal base unit (2) clockwise to the
position required for the specific type of analog module.
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Figure 2.7
3
P \‘?.TG\ ©$7 - 6
0070*’\7\ 7
Eﬁ}bﬁb\’ / >
Analog Module Catalog Number Keyswitch Position
1794-IFAl, 1794-IF4IXT, 1794-IFAICFXT 3
1794-0F41, 1794-0F4IXT 4
1794-1F2X0F21, 1794-IF2X0F2IXT 5

2. Make certain the FlexBus connector (3) is pushed all the way to the left to
connect with the neighboring terminal base/adapter. You cannot install
the module unless the connector is fully extended.

3. Make sure that the pins on the bottom of the module are straight so they
will align properly with the connector in the terminal base unit.

4. Position the module (4) with its alignment bar (5) aligned with the groove
(6) on the terminal base.

5. DPress firmly and evenly to seat the module in the terminal base unit. The

module is seated when the latching mechanism (7) is locked into the
module.
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6. Repeat the above steps to install the next module in its terminal base unit.

A\

ATTENTION: Remove field-side power before removing or inserting the
module. This module is designed so you can remove and insert it under
backplane power. When you remove or insert a module with field-side

power applied, an electrical arc may occur. An electrical arc can cause
personal injury or property damage by:

« sending an erroneous signal to your system’s field devices causing
unintended machine motion

« causing an explosion in a hazardous environment

ATTENTION: Repeated electrical arcing causes excessive wear to contacts
on both the module and its mating connector. Worn contacts may create
electrical resistance.

Connect Wiring for the
Analog Modules

the module mounts.

Wiring to the analog modules is made through the terminal base unit on which

Refer to the following table for recommended terminal base units that you can

use for each module.

Module 1794-TB3 1794-TBT 1794-TB3S | 1794-TB3TS | 1794-TBN,
1794-TBNF
1794-IFAl, 1794-IFAIXT, 1794-IFAICFXT Yes Yes Yes Yes Yes
1794-0F41, 1794-0F4IXT Yes Yes Yes Yes Yes
1794-1F2X0F2I, 1794-IF2X0F2IXT Yes Yes Yes Yes Yes

Figure 2.8
—=—

[ botas o3[
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1

Iy

[f=1

0000000000000 000
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OOOOOOOOOOOOOOOOO&
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i

s s s e s e s s s

=]
1794-TB3, 1794-TB3T

1794-TB3S, 1794-TB3TS

=1
1794-TBN

1794-TBNF

Connect wiring for the individual analog modules is shown on:

Module Connect Wiring
1794-1F41, 1794-IFAIXT, 1794-IFAICFXT See Table 2.1
1794-0F41, 1794-0F4IXT

1794-1F2X0F21, 1794-IF2X0F2IXT See Table 2.2
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Connect Wiring using a 1794-TB3, 1794-TB3T, 1794-TB3S or
1794-TB3TS Terminal Base Unit

1. Connect the individual signal wiring to numbered terminals on the 0...15
row (A) on the terminal base unit. Use Belden 8761 cable for signal wiring.

JAN

ATTENTION: Connect only one current or one voltage signal per channel.
Do not connect both current and voltage on one channel.

2. Connect each channel signal return to:

1794-1F41 — the associated terminal on row A.

1794-OFA4I - the corresponding terminal on the same row (A)

1794-IF4XOF2I - inputs — the associated terminal on row A; outputs —
the corresponding terminal on the same row (A).

3. See Table 2.1 or Table 2.2. Connect +24V DC to designated terminals on
the 34...51 row (C), and 24V common to designated terminals on the
16...33 row (B).

ATTENTION: To reduce susceptibility to noise, power analog modules and
discrete modules from separate power supplies. Do not exceed a length of
33 ft (10 m) for DC power cabling.

A
VAN

ATTENTION: Remove field-side power before removing or inserting the
module. This module is designed so you can remove and insert it under
backplane power. When you remove or insert a module with field-side
power applied, an electrical arc may occur. An electrical arc can cause
personal injury or property damage by:

- sending an erroneous signal to your system'’s field devices causing
unintended machine motion

ATTENTION: causing an explosion in a hazardous environment
Repeated electrical arcing causes excessive wear to contacts on both the
module and its mating connector. Worn contacts may create electrical
resistance.
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Figure 2.9

1794-TB3, 1794-TB3T

fo71s w2 o 2 w0 nan| VA
34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 ROWB
Row C
K Label placed at top of wiring area.
EDDDDDDDDDDDDDDD J
ARRRAARARARAAARAAARARA Row A
Y I
BERERBARBAAABBBA8888A8A] RowB
(IO I ]
ARRAARARARAARARARRAAARARARBA| RowC
1794-TB3S, 1794-TB3TS

4. If daisy chaining the +24V DC power to the next base unit, connect a
jumper from terminal 51 on this base unit to terminal 34 on the next base
unit. Connect the 24V DC common/return from terminal 33 on this base
unit to terminal 16 on the next base unit.

Wiring to a 1794-TBN or 1794-TBNF Terminal Base Unit

1. Connect individual input or output wiring to the even numbered
terminals on row (B) as indicated in the table below.

2. Connect the associated return wiring to the corresponding odd numbered
terminal on row (C) for each input or output as indicated in the
table below.

3. Connect 24V DC to terminal 34 on row (C).
4. Connect 24V DC common to terminal 16 on row (B).

5. If continuing power to the next terminal base unit, connect a jumper from
terminal 51 (24V DC) on this base unit to terminal 34 on the next base
unit.

16 Even Numbered Terminals 0 thru 14 33
- - -
SISISISISISISISISIS) iniiins ®
34 T 3 B P C o
SISISISISISISISISIS|ih i s
34 Odd Numbered Terminals 1 thru 15 51
1794-TBN, 1794-TBNF
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If continuing common to the next terminal base unit, connect a jumper from
terminal 33 (24V DC common) on this base unit to terminal 16 on the next

base unit.

Table 2.1

Wiring connections for 1794-TB3, 1794-TB3T, 1794-TB3S, 1794-TB3TS, 1794-TBN
and 1794-TBNF Terminal Base Units when using the 1794-1F41 or 1794-0F4l Isolated

Analog Module
Channel Signal Type Label 1794-TB3, 1794-TB3T,
Markings 1794-TB3S, 1794-TB3TS1?
1794-TBN, 1794-TBNF
Signal Signal
Terminal Return
0 Current 10 0
Current 10 1
Voltage V0 2
Voltage V0 Ret 3
1 Current 1 4
Current [1 Ret 5
Voltage Vi §
Voltage V1 Ret 7
2 Current 12 8
Current 12 Ret 9
Voltage V2 10
Voltage V2 Ret 1
3 Current 13 12
Current 13 Ret 13
Voltage V3 14
Voltage V3 Ret 15
24V DC Common 1794-TB3 — 16. .33
1794-TB3T, -TB3TS — 17, 18, 33
1794-TBN, -TBNF — 16 and 33
+24V DC power 1794-TB3 - 34...51

1794-TB3T, -TB3TS — 34, 35, 50, 51

1794-TBN, -TBNF — 34 and 51

M Terminals 16...33 are internally connected in the terminal base unit.

(2) Terminal 39...46 are chassis ground. Terminals 36, 37, 38 and 47, 48, 49 are used or cold junction

compensation.

Publication 1794-UMO08E-EN-P - March 2020



Chapter2  How to Install Your Analog Module

Table 2.2
Wiring connections for the 1794-1F2XO0F2I Isolated Analog Module when using
1794-TB3, 1794-TB3T, 1794-TB3S, 1794-TB3TS, 1794-TBN and 1794-TBNF Terminal

Base Units
Channel Signal Type Label 1794-TB3, 1794-TB3T,
Markings 1794-TB3S, 1794-TB3TS1?)
1794-TBN, 1794-TBNF
Signal Signal
Terminal Return
Input 0 Current 10 0
Current 10 1
Voltage V0 2
Voltage V0 Ret 3
Input 1 Current 1 4
Current 11 Ret 5
Voltage V1 6
Voltage V1 Ret 7
Qutput 0 Current 12 8
Current 12 Ret 9
Voltage V2 10
Voltage V2 Ret 11
Output 1 Current 13 12
Current 13 Ret 13
Voltage V3 14
Voltage V3 Ret 15
24V DC Common | 1794-TB3 - 16...33!")
1794-TB3T, -TB3TS — 17, 18, 33
1794-TBN, -TBNF — 16 and 33
+24V DC power 1794-TB3 - 34...51
1794-TB3T, -TB3TS — 34, 35, 50, 51
1794-TBN, -TBNF — 34 and 51

M Terminals 16...33 are internally connected in the terminal base unit.

@ Terminal 39...46 are chassis ground. Terminals 36, 37, 38 and 47, 48, 49 are used or cold junction
compensation.

10 A. Separate power connections to the terminal base unit may be

2 ATTENTION: Total current draw through the terminal base unit is limited to
necessary.
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Figure 2.10

1794-IF4] Connections + 1794-TB3 terminal base shown
|

R v R | R V R | R V R | R V R
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
5, 6, 7 1 1 1 1 1 1
SISISRISISISISISISS OXE:
SISISISISISISISIS] (¢
D[ y J 34151
SINISISISHBISS] )
+
Current "
Input oltage
+ Input
+ 24V DC
Power Supply
1+
AC or DC DC only Current only DC only
4-Wire Current 3-Wire Current 2-Wire Current 3-Wire
Transmitter Transmitter Transmitter and External Transmitter
) ) Power Supply
1794-0F41 Connections + 1794-TB3 terminal base shown
| R '} R |1 R V R | R V
0 1 2 3 4 5 6 7 8 9 10
SISSIS SIS (1) o
NSNS SISISIS (B) 163
SIS (RIS (C) s
I |
+ + +
Current Current Voltage +
Output Output Output =8
Device Device Device
+| IJ_r + I + - +
AC orDC DC only Current only DC only
4-Wire Output 3-Wire Qutput 2-Wire Output 3-Wire Output
Device Device Device Device
1794-IF2X0F2! Connections + 1794-TB3 terminal base shown
| R '} R 1 R V R | R V R | R V R
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
6, 8, 1 1 1 1 1 1
S SIKERRS (") 0
SISISISISISISIISIS] . ¢) o=
7 Xy T 3 7 T T o 34451
PIPSISISISIPIPSIS

/ '

+ +

Current Voltage
Output Output
Device Device

=

Current only

AC or DC DC only . DC only
4-Wire Current 3-Wire Current Z'WD”E Qutput 3-Wire Output
Transmitter Transmitter evice Device
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Module Indic ators The analog modules have one status indicator that is on when power is applied to
the module.
1794-IF4]
AB V. =774
e Allen-Bradley w@m
ISOLATED ANALOG INPUT
O,
™ INPUTO T ™ INPUTT 1 ™ INPUT2 ™ INPUT3 1 O-K
I RET V RET | RET V RET | RET V RET | RET V RET J
[
1794-0F4]
AB V. =77/
e Allen-Bradley 175)&1\

ISOLATED ANALOG OUTPUT

f OK Status Indicator +
e ] Indicates power applled
— OUTPUTO—  — OUTPUT1—  —OUTPUT2—  —outPut3— %
| RET VRET | RET V RET | RET vV RET | RET_v Rer ™ to module and status.
T When flashing, examine

module status word.
1794-IF2X0F2I

had AIIen-BradIey 179441F2X0F21
e 'SOUATED ANALOG COVEO gy

@,
— INPUTO — ~ INPUT1 —/ m 10K
| RET V RET | RET V RET | RET V RET | RET V RET L |
I
Chapter Summary In this chapter, you learned how to install your input module in an existing

programmable controller system and how to wire to the terminal base units.
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What This Chapter Contains

Block Transfer
Programming

3

Module Programming

Read this chapter to program the input and output analog modules.

For Information On See Page
Block Transfer Programming 31
Configuration Rungs 32
Sample Programs for FLEX 1/0 33

Analog Modules

SLC-5 Programming 38
Chapter Summary 50

Your module communicates with the processor through bidirectional block
transfers. This is the sequential operation of both read and write block transfer
instructions.

A configuration block transfer write (BT W) is initiated when the analog module
is first powered up, and subsequently only when the programmer wants to enable
or disable features of the module. The configuration BT'W sets the bits which

enable the programmable features of the module, such as filters and signal ranges,
etc. Block transfer reads are performed to retrieve information from the module.

Block transfer read (BTR) programming moves status and data from the module
to the processor’s data table. The processor user program initiates the request to
transfer data from the module to the processor. The transferred words contain
module status, channel status and input data from the module.

The following sample programs are minimum programs; all rungs and
conditioning must be included in your application program. You can disable
BTRs, or add interlocks to prevent writes if desired. Do not eliminate any storage
bits or interlocks included in the sample programs. If interlocks are removed, the
program may not work properly.

Your program should monitor status bits, block transfer read and block transfer
write activity.
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Configuration Rungs

Example Configuration rungs

It is necessary to toggle the IC bitlV) (initiate configuration) for the isolated
analog modules to accept configuration data. Once the configuration data has
been properly set up, the following rung will reconfigure the module (this
example represents sizes for the 1794-1F41 module).

Power-up Bit FP Bit CF Bit IC Bit
B12:15 B12:15 B12:15 B12:54
1L 1/E 1/E (

1 T 1/E 1/E \
15 14 13 15
B12:54
_( L
14

If there are rungs which already perform reads and writes to the module, no
additional rungs are necessary. A simplified example of a BTR and BT'W rung for
1794-IF4I follow (the 1794-OF4I is read length 6, write length 7; the
1794-IF2XOF21 is read length 7, write length 7):

BTR Enable Bit _
N13:10 BTR
1 BLOCK TRANSFER READ
1/t —(EN ——
15 RACK: 01
GROUP: 0 )
MODULE: 0 —(on
CONTROL: N13:10
DATAFILE: N12:10 —(er —
LENGTH: 7
CONTINUQUS: N
BTW Enable Bit PU Bit
N3:0 N12:15 — BTW
1/1 1T BLOCK TRANSFER WRITE
d /I. 1 L EN —
15 15 RACK: 01 —
Optional
GROUP: 0
MODULE: 0 —(on)
CONTROL: N13:0
DATA FILE: N1z [CER )
LENGTH: 5
CONTINUOUS: N

An XIC (--] [--) instruction of the Power Up bit (PU) can be inserted to allow
BT Ws only when the module requires configuration (PU = 1).

(1)
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For systems that do not require ladder program control of configuration, set the TR bit (bit 13) to 1.
See Chapter 4.
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Sample Programs for
FLEX 1/0 Analog Modules
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The following sample programs show you how to use your analog module
efficiently when operating with a programmable controller. These programs show
you how to:

e configure the module
e read data from the module

e update the module’s output channels (if used)

With RSLogix 5000°, just read or write the tags provided. RSLogix™ will perform
the transfer so an explicit block transfer is not required.

These programs illustrate the minimum programming required for
communication to take place.

PLC-3 Programming

Block transfer instructions with the PLC-3° processor use one binary file in a data
table section for module location and other related data. This is the block transfer
control file. The block transfer data file stores data that you want transferred to
your module (when programming a block transfer write) or from your module
(when programming a block transfer read). The address of the block transfer data
files are stored in the block transfer control file.

The same block transfer control file is used for both the read and write
instructions for your module. A different block transfer control file is required

for every module.

A sample program segment with block transfer instructions is shown in Figure
1.1, and described below.
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Program Action

At power-up in RUN mode, or when the
processor is switched from PROG to RUN,
the user program enables a block transfer
read.

This rung toggles the Initate Configuration
bitfrom0to 1to0

Then it initiates a block transfer write to
configure the module if the power--up bit
is set.

Thereafter, the program continuously
performs read block transfers.

Note: You must create the data file
for the block transfers before you
enter the block transfer instructions.

Program Action

At power-up in RUN mode, or when the
processor is switched from PROG to RUN,
the user program enables a block transfer
read.

This rung toggles the Initate Configuration
bitfrom0to 1100

Then it initiates a block transfer write to
configure the module and send data
values.

Thereafter, the program continuously
performs read block transfers and write
block transfers.

Note: You must create the data file
for the block transfers before you
enter the block transfer instructions.
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Figure 3.11 PLC-3 Family Sample Program Structure for a 1794-1F41 Module

— BTR Enable
Block Transfer BLOCK XFER READ —(El\1|2)—
Read Done Bit RACK: 02
B30 GROUP: 1 Done
1 W MODULE: 0 Hopn
1/ C CONTROL: #B3:0 15
15 DATAFILE: #B4:0 | Error
LENGTH: 7 ER }—
B 13
Power-up Bit FP Bit CF Bit IC Bit
B4:5 B4:5 B4:5 B5:4
1 L 1/L 1 /L (
2 1 € 1/ 1/ {
15 14 13 15
B5:4
Block Transfer ( %4)
~ ; Write Done Bit
Powgzlgp Bit 530 — BTW Enable
1T q /'r BLOCK XFER WRITE —(EN —
3 1 1/C RACK: 02 02
15 05 GROUP: 1
MODULE: 0 _[Eone
CONTROL: #B3:0 DN05)
DATA FILE: #B5:0 :
LENGTH: 5 | Hror
—( ER —
03

Figure 3.12 PLC-3 Family Sample Program Structure for a 1794-1F2X0F21 Module

— BTR Enable
Block Transfer BLOCK XFER READ _(E’\1‘2)_
Read Done Bit RACK: 02
B6:0 GROUP: 0 Done
1 1/r MODULE: 0 —(DN )—
1/t CONTROL: #B6:0 15
15 DATAFILE: #B7:0 Error
LENGTH: 6 —( ER )_
13
Power-up Bit FP Bit CF Bit IC Bit
B7:4 B7:4 B7:4 B8:6
1 L 1/L 1/L { )
J L J/L J/L \
15 14 13 15
B8:6
Block Transfer BTW (L —]
Write Done Bit 14
B6:0 o Enable
3 1/C BLOCK XFER WRITE )
" E/IFE)ODUUPL:E' g Done
CONTROL: #86:0 _(DN05)
DATAFILE: #B8:0 | Error
LENGTH: 7 H R
03
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Program Action

At power-up in RUN mode, or when the
processor is switched from PROG to RUN,
the user program enables a block transfer
read.

This rung toggles the Initate Configuration
bitfrom0to 1to 0

Then it initiates a block transfer write to
configure the module and send data values

Thereafter, the program continuously
performs read block transfers and write
block transfers.

Note: You must create the data file
for the block transfers before you
enter the block transfer instructions.

Figure 3.13 PLC-3 Family Sample Program Structure for a 1794-0F41 Module

— BTR Enable
Block Transfer BLOCK XFER READ —(EN —
Read Done Bit RACK: 02 12
B9:0 GROUP: 02 Done
1 ]/r MODULE: 0 _(DN )_
L CONTROL: #B9:0 15
15 DATAFILE: #B10:0 Error
LENGTH: 7 H(ER —
13
Power-up Bit FP Bit CF Bit IC Bit
B10:5 B10:5 B10:5 B11:6
1 L 1/L 1/L 4 \
2 1 L 1/E 1/E { )
15 14 13 15
B11:6
( \
{L)
Block Transfer 14
ocK Irans -
Write Done Bit BIW Enable
890 BLOCK XFER WRITE —(EN —
3 1t RACK: ) 02
1/ GROUP: 02 | Done
05 MODULE: 0
CONTROL: #89.0 _(DNO5)
EEAl\Tlé TFll_lLE #BH:[; Eror
| (e ]
03

PLC-5 Programming

The PLC-5" program is very similar to the PLC-3 program with the following

exceptions:

o block transfer enable bits are used instead of done bits as the conditions on

each rung.

e scparate block transfer control files are used for the block transfer

instructions.
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Program Action

At power-up in RUN mode, or when the
processor is switched from PROG to RUN,
the user program enables a block transfer
read.

This rung toggles the Initate Configuration
bitfrom0to 1100

Then it initiates a block transfer write to
configure the module if the power-up bit is
set.

Thereafter, the program continuously
performs read block transfers to configure
the module.

The pushbutton allows the user to
manually request a block transfer write.
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BTR Enable Bit

Figure 3.14 PLC-5 Family Sample Program Structure for the 1794-1F4l

N7310 B EI(F;CK TRANSFER READ
1/t —(eN )
15 RACK: 02
GROUP: 1
MODULE: 0 —(on )
CONTROL: N13:10
DATAFILE: N12:50 —(er )
LENGTH: 7
CONTINUOUS: N
Power-up Bit FP Bit CF Bit IC Bit
N12:55 N12:55 N12:55 N12:64
1 L 1/L 1/L ( )
J L J/l. 1/ L \
15 14 13 15
N12:64
()
F’OWBe.r-up THIS BIT MUST BE 1
it BTW Enable Bit
N1Z55 N130 — BIW
1/ E 1 E BLOCK TRANSFER WRITE | (o
15 15 RACK: 02
GROUP: 1
MODULE: o (o)
CONTROL: N13:0
DATAFILE: N12g0 [CER ]
LENGTH: 5
CONTINUOUS: N
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Figure 3.15 PLC-5 Family Sample Program Structure for the 1794-1F4l

Program Action

At power-up in RUN mode, or when the
processor is switched from PROG to RUN,
the user program enables a block transfer
read.

This rung toggles the Initate Configuration
bit from0to 1to 0

Then it initiates a block transfer write to
configure the module and send data
values.

Thereafter, the program continuously
performs read block transfers and write block 3
transfers.

BTR Enable Bit _
N15:10 BTR
1L BLOCK TRANSFER READ
1/ —(en —
15 RACK: 2
GROUP: 0
MODULE: 0 —(on)
CONTROL: N15:10
DATAFILE: n1a-10 [—CER
LENGTH: 6
CONTINUQUS: N
Power-up Bit CF Bit IC Bit
N14:14 N14:14 N14:56
1 L 1/L (
J L J/I. \ )_
15 13 15
N14:56
(1)
BTW Enable Bit THIS BIT MUST BE 1
(U B BTg\é S
BLOCK TRANSFER WRITE
1/ EN
15 RACK: , e
GROUP: 0
MODULE: 0 —(on)
CONTROL: N15:0
DATA FILE: N [CER )
LENGTH: 7
CONTINUQUS: N
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Figure 3.16 PLC-5 Family Sample Program Structure for the 1794-1F2X0F2I

BTR Enable Bit

Program  Action 1710 — BTR
. 1/C BLOCK TRANSFER READ
At power-up in RUN mode, or when the 1 1/t —(eN —
processor is switched from PROG to RUN, 15 RACK: 2
the user program enables a block transfer GROUP: 3 ON )
read. MODULE: 0 ~
CONTROL: N17:10
DATAFILE: N1e10 |CER
LENGTH: 7
CONTINUOUS: N
gmrm%tt%g%ﬂfosghe Initate Configuration Power-up Bit P Bit CF Bit IC Bit
N16:15 N16:15 N16:15 N16:56
N . 1 1/E 1/L (
Then it initiates a block transfer write to 2 1 C J/I. J/L \ )_
configure the module and send data 15 14 13 15
values. N16:56
Thereafter, th i | %4
ereafter, the program continuously .
performs read block transfers and write block BT\,’\‘V1E7”§b|9 Bit — BTW THIS BIT MUST BE1
transfers. :
3 1/ E BLOCK TRANSFER WRITE
/L EN
15 RACK: , L8V
GROUP: 3
DN )—
MODULE: o [
CONTROL: N17:0
DATAFILE: Nigso [ CER )
LENGTH: 7
CONTINUOUS: N
PLC-2 Programming

SLC-5 Programming
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The 1794 analog I/O modules are not recommended for use with PLC-2° family
programmable controllers due to the number of digits needed for high
resolution.

The SLC-5 programs (using the 1747-SN scanner) follow the same logic as the
PLC-5 family programs in the previous examples. Differences occur in the
implementation of block transfers due to the use of “M” files in the SLC™ system.

Configuration data for the FLEX I/O isolated analog modules and the 1747-SN
scanner must be in place before executing the following programs. Chapter 4
contains information on the isolated analog module configurations.

For more information on using the 1747-SN scanner module and block transfer

programming, refer to publication 1747-IN060, Remote I/O Scanner User

Manual.
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Figure 3.17 SLC Programming for the 1794-0F4l Isolated Analog Output Module

Program Action

0000

This rung configures the block transfer operation
type, length, and RIO address at power-up. Bit
B3:100/7 must be set to 1 to indicate a BTR and
bit B3:110/7 must be 0 to indicate a BTW.

0001

BTR status is copied to the B3:0 area when a BTR
is in progress.

0002
Unlatch the bit that continues to check the BTR status.

0003

BTW status is copied to the B3:100 area when a
BTW is in progress.

0004
Unlatch the bit that continues to check the BTW status.

To next page.

BTR_CONTROL

Powg;gp Bit — cop
17 COPY FILE
T SOURCE #83:100
DEST #M0:1.100
LENGTH 3
BTW_CONTROL
— COP
COPY FILE
SOURCE #8310
DEST #M0:1.200
LENGTH 3
BTR FENDING o
e COPY FILE
T SOURCE #M1:1.100
DEST #830
LENGTH 4
CHECK BTRST ATUS
B3:5
] E
J L
i
BTR DONE BIT CHECK BTR ST ATUS
B30
1/E (v)
3
BTR ERROR BIT
B3:.0
1/E
12
. — cop
7 COPY FILE
0 SOURCE #M1:1.200
DEST #8310
LENGTH 4
CHECK BTW ST ATUS
B3.15
] E
J L
BTW DONE BT CHECK BTW ST ATUS
B3:10 B3.15
1/E (U)
3
BTW ERROR BIT
B3:10
1/E
12

Publication 1794-UMO08E-EN-P - March 2020



Chapter 3 Module Programming

Program Action
BTR DI%NDE BIT — cop
1L COPY FILE

0005

R SOURCE AM11.110

13
This rung buffers the BTR data when a transfer DEST #N7:.0
6

is successfully completed. LENGTH

BTR PENDING
B3:5

[
{U)
0

BTR ENABLE BIT
B3:100

/)
{U)

15
CHECK BIR ST ATUS
B3:5

(1)
\L

7/

—

BTR DE%NDE BIT MOV
0006 1L MOVE

This rung buffers the error code if a BTR is 1 € )
not successful. 12 SOURCE #M1:1 .10;

DEST #N7:6
0<

BTR PENDING
B3:5

[0
(U}

0

BTR ENABLE BIT
B3:100

({ U\
Ul

\
15
CHECK BTR ST ATUS
B3:5

()
(L)

1

BTW DONE BIT BTW PENDING
B3:10 B3:15
] L { )
0007 (u)

J L
This rung manipulates the flags for the BTW. 13 0

BTW ENABLE BIT
B3:110

(U)—
15

CHECK BTW ST ATUS
B3:15

To next page. (L
\

\
/
1
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Program Action

0008
This rung buffers the error code if a BTW is
not successful.
0009
This rung executes BTRs continuously .
0010

This rung copies the wirte data to the MO file and
executes BTWs continuously. The configuration
data for the FLEX module should be placed in

the wirte data.

Chapter 3

To next page.
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BTW EE;RBE?UH BIT MoV
1 L MOVE
R SOURCE #M1:1.203
12 6
DEST #N7:17
0<
BTW PENDING
B3:15
{11\
\ u /
0
BTW ENABLE BIT
B3:110
{11\
\ U 7
15
CHECK BTW ST ATUS
}33;15
\L)
1
BTRENABLEBIT  BTR DONE BIT BTR ERROR BIT BTR PENDING
B13:10r0 183:9 ?3:Dr 183:5\
1/t 1/t 1/t (L)
15 13 12 0
BTR ENABLE BIT
B3:100
(1)
\ -/
15
— COP
BTW ENABLE BIT BTW DONEBIT ~ BTW ERROR BIT COPY FILE
B3:110 B3:10 B3:10 SOURCE #N7:10
]/[ ]/[ ]/[ DEST #M1:1.210 H
15 13 12 LENGTH 7
BTW ENABLE BIT
B3:110
{1\
\ L 7
15
BTW PENDING
/B3:1§
\ L/
0
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Program Action

0011
This BTR control word is moved to the MO file
for the scanner module.
0012
This BTW control word is moved to the MO file
for the scanner module.
0013
This rung toggles the initiate configuration bit
from0to 110 0.
0014
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BTR CONTROL
BTR Eé\lBAEOLOE BIT MOV
1 L MOVE
T SOURCE B3:100
00000001000000<
BTR DONE BIT DEST MO0:1.100
B3:0 <
1 L
J L
13
BTR ERROR BIT
B3:.0
1 L
J L
12
BTW CONTROL
BTW EBNBAﬁfLJE BIT MOV
1 L MOVE
Tk SOURCE B3:110
00000001000000<
BTW DONE BIT DEST MO0:1.200
B3:10 %<
1 L
J L
13
BTW ERROR BIT
B3:10
1 L
J L
12
POWERUP BIT FP BIT CFBIT ICBIT
N7:4 N7:4 N7:4 N7:16
1 L 1/r | { )
J L J L J L \ J
15 14 13 15
THIS BIT MUST BE 1
l\l7:1£5
\ L/
14
(END\
(END)
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Figure 3.18 SLC Programming for the 1794-1F4l Isolated Analog Input Module

i BTR_CONTROL
Program Action PowerUp Bit B
S2:1
1 L COPY FILE
0000 1 €
15 SOURCE #B3:100
This rung configures the block transfer operation DEST #M0:1.100
type, length, and RIO address at power-up. Bit LENGTH 3
B3:100/7 must be set to 1 to indicate a BTR and
bit B3:110/7 must be 0 to indicate a BTW.
BTW_CONTROL
— COP
COPY FILE
SOURCE #B3:110
DEST #M0:1.200
LENGTH 3
BTR PENDING _
B3:5 coP
0001 1 L COPY FILE
1 [IJ. SOURCE #M1:1.100
BTR status is copied to the B3:0 area when a BTR DEST #B3:0
is in progress. LENGTH 4
CHECK BTR ST ATUS
B3:5
1 L
J L
1
BTR DONE BIT CHECK BTR ST ATUS
B3:0 B3:5
0002 1/t (V)
Unlatch the bit that continues to check the BTR status. ! 1
BTR ERROR BIT
B3:0
1/L
J/I.
12
BTW PENDING _
B3:15 coP
0003 ] [ COPY FILE
BTW status is copied to the B3:100 area when a 0 SOURCE #M:HQSZ?S
BTW is in progress. DEST :
LENGTH 4
CHECK BTW ST ATUS
B3:15
1 L
J L
1

To next page.
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Program Action

0004
Unlatch the bit that continues to check the BTW status.

0005

This rung buffers the BTR data when a transfer
is successfully completed.

0006
This rung buffers the error code if a BTR is

not successful.
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CHECK BTW ST ATUS

BTW DONE BIT
B3:10 B3:15
1/C ()
1/ E {U)
13 1
BTW ERROR BIT
B3:10
1/C
1/ E
12
BTR DE%NOE BIT — cop
1 ¢ COPY FILE
] 1Ié SOURCE #M1:1.110
DEST #N7:0
LENGTH 7
BTR PENDING
B3:5
(1)
{U)
0
BTR ENABLE BIT
B3:100
(Y
(U}
15
CHECK BTR ST ATUS
/83:5\
{ L)
1
BTR ERBZQUR BIT — MOV
1 € MOVE
1t SOURCE M1:1.103
DEST N7:7
0<
BTR PENDING
B3:5
(1)
{u)
0
BTR ENABLE BIT
B3:100
(0
),
15
CHECK BTR ST ATUS
/83:5\
{L)

To next page.

1
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Program Action

0007
This rung manipulates the flags for the BTW.

0008
This rung buffers the error code if a BTW is

not successful.

0009
This rung executes BTRs continuously .

B3:10
1 E

BTW DONE BIT

BTW PENDING

B3:1

5

J L
13

BTW ERROR BIT
B3:10
1 E

({ U)
\U/

BTW ENABLE BIT

B3:1

(V) —
15

CHECK BTW ST ATUS
B3:15

0

10

— MOV
MOVE

J L
12

BTR ENABLE BIT
B.|3:1(]r0
J/ L

SOURCE

DEST

(
\U

)
/
1

M1:1.203
6

N7:15
0<

BTW PENDING
B3:15

()
L)
0

BTW ENABLE BIT
B3:110

( U)
\ U/
15

CHECK BTW ST ATUS
B3:15

BTR DONEBIT
B3:0

VE

BTR ERROR BIT
B3:

0

(1)
{ L)
1

BTR PENDING
B3:5

15

To next page.

13

i/

T
L
12

(1)
\I‘l
0

BTR ENABLE BIT
B3:100

{ \
{L)
15
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Program Action

0010
This rung executes a BTW to configure the
module when the power-up bit (PU) is set.
0011
This BTR control word is moved to the MO file
for the scanner module.
0012
This BTW control word is moved to the MO file
for the scanner module.
0013

This rung toggles the initiate configuration bit
from0to1to0.
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— CoP
BTW ENABLE BTW DONE  BTW ERROR
PUBIT BIT B|TO BIT 0 COPY FILE
N7:5 B3:110  B3:10 B3:10 SOURCE #N7:10
— —3/F3/F/F DEST 01210
15 15 13 12 LENGTH 5
BTW ENABLE BIT
B3:110
{ 1)
{ L)
15
BTW PENDING
}33:12
\ L/
0
BTR CONTROL
BTR EEIBAEOLOE BIT — MOV
1 C MOVE
! 1';.) SOURCE B3:100
00000001000000<
BTR DONE BIT DEST MO0:1.100
B3:0 <
1 L
J L
13
BTR ERROR BIT
B3:0
1 L
J L
12
BTR CONTROL
BTW EBI\31A1E13£L)E BIT MOV
1 € MOVE
J 1lé SOURCE B3:110
00000001000000<
BTW DONE BIT DEST MO0:1.200
B3:10 <
1 L
J L
13
BTW ERROR BIT
B3:10
1 L
J L
12
POWERUP BIT FPBIT CFBIT ICBIT
N7:5 N7:5 N7:5 N7:14
1 L | L |
J L J/L J/L ( )
15 14 13 15
THIS BIT MUST BE 1
N7:14
(L)
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Figure 3.19 SLC Programming for the 1794-1F2X0F2I Isolated Analog Input/Output

Chapter 3

Module
i BTR_CONTROL
Program Action Powerlp Bit o
S2:1
1 L COPY FILE
0000 1 €
15 SOURCE #B3:100
This rung configures the block transfer operation DEST #M0:1.100
type, length, and RIO address at power-up. Bit LENGTH 3
B3:100/7 must be set to 1 to indicate a BTR and
bit B3:110/7 must be 0 to indicate a BTW.
BTW_CONTROL
— COP
COPY FILE
SOURCE #B3:110
DEST #M0:1.200
LENGTH 3
BTR PEI;E%DING — CoP
0001 1L COPY FILE
1 (I). SOURCE #M1:1.100
BTR status is copied to the B3:0 area when a BTR DEST #B3:0
is in progress. LENGTH 4
CHK BTR ST ATUS
B3:5
1 L
J L
1
BTR DONE BIT CHK'BTR ST ATUS
B30 B35
0002 1/E (u)
Unlatch the bit that continues to check the BTR status. 13 1
BTR ERROR BIT
183:(;
J/I.
12
BTW I;%’.\ISDlNG — CoP
0003 1L COPY FILE
J L .
BTW status is copied to the B3:100 area when a 0 SOURCE #M1%:B130(?
BTW is in progress. DEST :
LENGTH 4
CHK BTW STATUS
B3:5
1 L
J L
1
BTWEI;J»E-T?NG — CoP
0004 1L COPY FILE
1 (I). SOURCE #M1:1.200
DEST #B3:10
LENGTH 4
CHK BTW STATUS
B3:15
1 L
J L

1

To next page.
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Program Action

0005

Unlatch the bit that continues to check the BTW status.

0006

This rung buffers the BTR data when a transfer
is successfully completed.

This rung buffers the error code if a BTR is 0007

not successful.
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BTW DONE BIT CHK BTW STATUS
B3:10 B3:15
1/ E (V)

13 1

BTW ERROR BIT
B3:10
1/L
1/E

12
BTR DE?ENUE BIT .
A COPY FILE
' SOURCE #1110
DEST 70
LENGTH 7
BTR PENDING
B3:5
(U)
0
BTR ENABLE BIT
B3:100
(U)
15
CHK BTR ST ATUS
B3
{L)
1

BTR Dé)aNUE BIT o
" MOVE
. SOURCE M1:1.103

12 :
DEST N77
0<

To next page.

BTR PENDING
B3:5

()
"
0

BTR ENABLE BIT
B3:100

{ U)
\U/

CHECK

o

15
TR ST ATUS
B3:5

R
3:
L

-~
~

1
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Program Action

0008
This rung manipulates the flags for the BTW.

0009
This rung buffers the error code if a BTW is
not successful.

0010

This rung executes BTRs continuously .

BTW DONE BIT BTW PENDING
B3:10 B3:15
1 L ( U)
1 € \ U)
13 0
BTW ENABLE BIT
B3:110
{ U)—
15
CHECK BTW ST ATUY
B3:15
(1)—
1
BTW %F;R?UH BIT — MoV
1 L MOVE
. 1L2 SOURCE M1:1.203
DEST N7:17
0<
BTW PENDING
B3:15
(U)
0
BTW ENABLE BIT
B3:110
(U)
15
CHK BTW STATUS
/B3:1§
(L)
1
BTR ENABLE BIT BTR DONE BIT BTR ERROR BIT BTR PENDING
813:1[%_[] 1BB:([J_ %33:0[_ 183:5\
1/ b 1/t 1/t "
15 13 12 0
BTR ENABLE BIT
B3:100
(L)
15

To next page.
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Program Action

0o

This rung executes a BTW to configure the module
when the power-up bit is set. The configuration
data for the FLEX module should be placed in the
wirte data.

0012

This BTR control word is moved to the MO file
for the scanner module.

0013

This BTW control word is moved to the MO file
for the scanner module.

0014
This rung toggles the initiate configuration bit
from0to 1t00.
0015
0016

Chapter Summary

— CUP
BTWE'F'[ABLEBTWDONEBW BTW ERROR BIT COPY FILE
B3:110 B3:10 B3:10 SOURCE #N7:10
1/—1/[ 1 /E DEST  #M0:1210 |
15 13 12 LENGTH 7
BTW ENABLE BIT
B3:110
(L)
15
BTW PENDING
/BB:1E{
\ L J
0
BTR CONTROL
BTR Eé\lgf\%g BIT MOV
1T MOVE
. SOURCE B3:100
00000001000000<
BTR DONE BIT DEST M0:1.100
B3:0 <
1 L
J L
13
BTR ERROR BIT
B3:.0
1 L
J L
12
BTR CONTROL
BTW EBI\31A1I$[L)E BIT MoV
1T MOVE
- SQURCE B3:110
00000000000000<
BTW DONE BIT DEST MO0:1.200
B3:10 <
1 L
1 [
13
BTW ERROR BIT
B3:10
1 L
1 [
12
POWERUP BIT FPBIT CFBIT ICBIT
N7:5 N7:5 N7:5 N7:16
] —1/F 1/ L ()
15 14 13 15
THIS BIT MUST BE 1
N7:16
(LY
\ J
14
— MOV
MOVE
SOURCE N7:0
<
DEST N7:1
<
{(END)

Thereafter, the program continuously performs read block transfers.

were given sample programs for your PLC-3 and PLC-5 family processors.
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In this chapter, you learned how to program your programmable controller. You
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What This Chapter Contains In this chapter, we tell you about:

Configure Your
Analog Module
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Chapter Summary 73

Because of the many analog devices available and the wide variety of possible
configurations, you must configure your module to conform to the analog device
and specific application that you have chosen. The module is configured using a
group of data table words that are transferred to the module using a block-transfer
write instruction.

The software configurable features available are:

e input/output range selection

e data type (two’s complement, two’s complement percent, binary and offset
binary)

PLC-5 family programmable controllers that use 6200 software programming
tools can take advantage of the IOCONFIG utility to configure these modules.
IOCONTFIG uses menu-based screens for configuration without having to set
individual bits in particular locations. Refer to your 6200 software literature for
details.

RSLogix family programmable controllers that use
RSLogix software programming tools can take advantage
of the configuration GUI to configure these modules.
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Range Selection

Safe State Selection
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Individual input channels are configurable to operate with the following voltage

or current ranges:

Table 4.1 Range Selection

Input Channel Configuration

Input Values

Data Format

% Underrange/
% Overrange

Channel not configured

4...20mA

signed 2's complement

4% Under; 4% Over

£10V signed 2's complement 2% Under; 2% Over
+5HV signed 2's complement 4% Under; 4% Over
0...20mA signed 2's complement % | 0% Under; 4% Over
4...20 mA signed 2's complement % 4% Under; 4% Qver
0...10V signed 2's complement % 0% Under; 2% Over
10V signed 2's complement % 2% Under; 2% Over
0...20mA binary 0% Under; 4% Qver
0...10V binary 0% Under; 2% Qver
0...5V binary 0% Under; 4% Over
0...20mA offset binary, 8000 H =0 mA | 4% Under; 4% Over
4...20mA offset binary, 8000 H =4 mA | 4% Under; 4% Over
£10V offset binary, 8000 H=0V | 2% Under; 2% Qver
+5HV offset binary, 8000 H=0V | 4% Under; 4% Qver

You can select individual channel ranges using the designated words of the write
block transfer instruction. Refer to the Bit/Word description for your particular
module for word and bit numbers.

You can select the analog values that your output module will maintain in the
event of a network communication error. When the enable bit is cleared by a

communication error, the analog outputs will automatically switch to the values

set in the safe state analog words as defined by the safe state source bits. This
allows you to select a reset to 0V/0 mA, or hold the outputs at their last state

when using the remote I/O adapter on remote I/O. Additionally, safe state values

can be setup using ControlNet®, DeviceNet® or other network adapter.
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Data Format

Real Time Sampling

53

The input/output data exchanged between the module and the adapter is
available in two’s complement, two’s complement percent, binary and offset

binary (See Table 4.1 on page 52).

Real time sampling (RTS) provides data gathered at precise intervals for use by
the processor. You set a word in the block-transfer write data file to enable RTS.

The real time sample programmed interval is the time at which updated
information will be supplied to the processor. When set to “0” the module will
default to each channel’s fastest update rate, which is dependent on the nominal
range of the input and the filter setting set to “no low pass.”

When the IT interrupt toggle bit is set (1), interleaving of module interrupts
occurs, ensuring exchange of critical data when channels are configured for their
fastest update times. RTSI and “no low pass filter” must be 0 in order for the
module to recognize this feature. This groups data update rates for all channels to
the slowest configuration setting of any of the channels. In addition, channel
update rates for all channels with a 7.5 ms update rate are reduced to 5.0 ms.
When reset (0), real time sampling and filter features are enabled.

Table 4.2 Real Time Sample Interval

Configuration | Nominal Range | Channel Update Rate | Channel Update
(RTS = 0)" Rate

(RTS and Filter = 0)"
andIT=1

1 4...20mA 7.5ms 5.0ms

2 10V 2.5ms 2.5ms

3 +5V 25ms 25ms

4 0...20mA 7.5ms 50ms

5 4...20mA 7.5ms 50ms

6 0...10v 5.0ms 5.0 ms

7 10V 5.0ms 50ms

8 0...20mA 2.5ms 2.5ms

9 4...20V 75ms 50ms

A 0...10Vv 2.5ms 2.5ms

B 0...5V 2.5ms 2.5ms

C 0...20mA 2.5ms 2.5ms

D 4...20mA 7.5ms 50ms

E 10V 2.5ms 2.5ms

F +5V 25ms 25ms

)" Channel filter set to "no low pass".
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The real time sample interval can be set from 0 to 30s, in increments of 5 ms. Set
the real time sample interval in binary using 15 bits in the block-transfer write
word.

Word/Dec. Bit | 15 14 13 12 1" 10 (09 (08 |07 06 (05 (04 (03 (02 |0 00

Word/Octal Bit (17 |16 |15 (14 |13 |12 |1 10 |07 (06 (05 |04 (03 |02 |01 00

Word 3 0 Real Time Sample Programmed Intervals

The individual channel update times determine how fast you can get new
information collectively from the module. The module gathers the data from
each input and makes it available to the processor. For example, if channel 0 is
2.5 ms, channel 1 is 5.0 ms, and channel 2 is 7.5 ms, and RTS = 0, each channel
will be updated at its stated rate. If RTS is set to 5 ms, only channels 0 and 1 are
fast enough to be included in the real time sample. In order to include channel 2
in your synchronous sample, you must set the RTS to 10 ms minimum. Your
updated information will be accurate for all inputs/outputs as viewed at the last
update before the time of your request.

ATTENTION: Do not set your real time sample interval less than the
slowest channel’s update time.

puts and RTS updated
4 inputs and RTS updated
4 inputs and RTS updated
4 inputs and RTS updated

Internal RTS Timer = 10ms I

40

Slowest Channel Update T ime=7.5ms [ |

~b—---F---4in

[$2]
o
(&)
b -k = = -
Jp—---F---
LbF—---F---

1

ol
)
o
N
a1
N
3]
w
S
w
a1

375 40

Input F| |tering The input modules have selectable input filtering built into the A/D converter.
The filter attenuates the input signal beginning at the specified frequency. You
can select from 150, 300, 600, and 1200 Hz with low pass filters of none, 100 ms,
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Read Data from
Your Module

Map Data for the
Analog Modules

55

500 ms or 1000 ms. Each channel filter can be set individually. Select the filter
based on your system requirements.

A/D Conversion Rate

Low Pass Filter

1200 Hz No low pass

1200 Hz 100 ms low pass
1200 Hz 500 ms low pass
1200 Hz 1000 ms low pass
600 Hz No low pass

600 Hz 100 ms low pass
600 Hz 500 ms low pass
600 Hz 1000 ms low pass
300 Hz No low pass

300 Hz 100 ms low pass
300 Hz 500 ms low pass
300 Hz 1000 ms low pass
150 Hz No low pass

150 Hz 100 ms low pass
150 Hz 500 ms low pass
150 Hz 1000 ms low pass

Read programming moves status and data from the module to the processor’s

data table. The processor’s user program initiates the request to transfer data from
the input module (or combination module) to the processor.

The following read and write words and bit/word descriptions describe the
information written to and read from the analog modules. Each word is

composed of 16 bits.
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I/0 Image
Input Size

1to 7 Words

Output Size

0to 5 Words

8 Input Analog Module — 1794-IF4l

Module Image

Input Data Channel 0

Input Data Channel 1

Input Data Channel 2

Input Data Channel 3

Real Time Sample

PU|Fp|CF|

Bpfon|

Overrange | Underrange

EN

Setto0

Channel Filters

Channel Configuration

Real Time Sample Programmed Interval

ic |1 ||| [rv|ak[ck[co|  Channel #

Table 4.3 Analog Input Module — 1794-1F4l Read

Word/Dec.Bit {15 |14 (13 (12 |1 10 (09 (08 (07 |06 (05 (04 |03 (02 |01 00

Word/Octal Bit ({17 |16 |15 |14 |13 (12 |1 10 |07 (06 (05 |04 (03 |02 |01 00

Read Word 0 Analog Value Channel 0

Word 1 Analog Value Channel 1

Word 2 Analog Value Channel 2

Word 3 Analog Value Channel 3

Word 4 Read Time Sample

Word 5 PU | FP CF 0 Reserved 0 0 0 0 0 BD |DN |O

Word 6 o o Jo Jo Jo Jo Jo Jo [v [v2 [vi |wo | uz [ur |uo

Where:

PU = Power up unconfigured state

FP = Field power off

CF = In configuration mode

BD = Calibration bad

DN = Calibration accepted

U = Under range for specified channel
V = Overrange for specified channel
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Table 4.4 Word/Bit Descriptions for the 1794-1F4l Analog Input Module Read

Read Word Decimal Bit Definition

(Octal Bit)

Word 0 Bits 00...15 Channel 0 analog data — Real time input data per your

(00...17) configuration

Word 1 Bits 00...15 Channel 1 analog data — Real time input data per your

(00...17) configuration

Word 2 Bits 00...15 Channel 2 analog data — Real time input data per your

(00...17) configuration

Word 3 Bits 00...15 Channel 3 analog data — Real time input data per your

(00...17) configuration

Word 4 Bits 00...15 Real Time Sample. The elapsed time in increments

(00...17) programmed by the real time sample interval.

Word 5 Bits 00 Reserved.

Bits 01 Calibration Done bit (DN) — This bit is set to 1 after a
calibration cycle is completed.

Bits 02 Calibration Bad bit (BD) — This bit is set to 1 if the channel
calibration

Bits 03...07 Setto 0.

Bits 08...11 Reserved.

(10...12)

Bit 12 (14) Setto 0.

Bit 13 (15) Configuration mode bit (CF) — This bit is set (1) when the
calibration mode is selected (bit 15, word 5 in the block
transfer write set to 1). When this bit is set (1), the module
status indicator flashes.

Bit 14 (16) Field Power Off hit (FP) — This bit is set (1) when the 24V
field power fails. When this bit is set (1), the module status
indicator flashes.

Bit 15(17) 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.

Word 6 Bits 00...03 Underrange bits (U) — These bits are set (1) when the input
channel is below a preset limit as defined by the configuration
selected. UO (bit 00) corresponds to input channel 0 and U1 (bit
01) corresponds to input channel 1, and so on. See Table 4.8.

Bits 04...07 Overrange bits (V) — These bits are set (1) when the input
channel is above a preset limit as defined by the configuration
selected. Bit 04 corresponds to input channel 0 and bit 05
corresponds to input channel 1, and so on. See Table 4.8.

Bits 08...15 Not used. Set to 0.

(10...17)
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Table 4.5 Analog Input Module — 1794-1F41 Write Configuration Block

Word/Dec.Bit ({15 |14 (13 (12 |11 10 (09 (08 (07 |06 (05 (04 |03 (02 |01 00
Word/Octal Bit ({17 |16 |15 |14 |13 (12 |1 10 (07 (06 (05 |04 (03 |02 |01 00
Word 0 EN |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Word 1 Channel 3 Filter Channel 2 Filter Channel 1 Filter Channel O Filter

Word 2 Channel 3 Configuration Channel 2 Configuration Channel 1 Configuration Channel 0 Configuration
Word 3 0 Real Time Sample Programmed Interval

Word 4 c |1 |[m [m Jo Jo Jo o [RV [ak [CK [CO | Channel Number

Where:

EN = Not used on the 1794-IF4l.
IC = Initiate configuration it
TR = Transparent hit

IT = Interrupt Toggle bit

RV = Revert to defaults bit

0K = Quick calibration

CK = Calibration clock

GO = Gain offset select

Table 4.6 Word/Bit Descriptions for the 1794-1F4] Analog Input Module Write

Write Word Decimal Bit Definition
(Octal Bit)
Word 0 Bits 00...14 Not used. Set to 0.
(00...16)
Bits 15 (17) Output enable bit (EN) — Not used in the 1794-IF4I module.
Word 1 Channels 0...3 Filter Selections See Table 4.7
Bits 00...03 Channel 0 Filter Setting
Bits 04...07 Channel 1 Filter Setting
Bits 08...11 Channel 2 Filter Setting
(10...13)
Bits 12...15 Channel 3 Filter Setting
(14...17)
Word 2 Channel Configuration See Table 4.8
Bits 00...03 Channel 0 Configuration
Bits 04...07 Channel 1 Configuration
Bits 08...11 Channel 2 Configuration
(10...13)
Bits 12...15 Channel 3 Configuration
(14...17)
Word 3 Bits 00...14 Real Time Sample Interval — Programs the interval of the real time sample. Can be
(00...16) varied from 0 to 30 seconds (30000 decimal). Resolution is in ms with granularity in 5 ms
steps.
Bit 15(17) Not used. Set to 0.

Publication 1794-UMO08E-EN-P - March 2020

58



Write Configuration to and Reading Status from Your Module with a Remote I/0 Adapter ~ Chapter 4

Table 4.6 Word/Bit Descriptions for the 1794-1F4] Analog Input Module Write

Write Word

Decimal Bit
(Octal Bit)

Definition

Word 4

Bits 00...03

Channel calibration selection bit. \When this bit is set (1), the channel can be
calibrated using the calibration clock bit (CK). Bit 00 corresponds to input channel 0, bit 01
corresponds to input channel 1, bit 02 corresponds to input channel 2, bit 03 corresponds
to input channel 3

Bit 04

Gain/Offset selection hit (GO) — \When this bit is cleared, a 0 to 1 to 0 transition of the
CK bit performs on offset calibration. When this bit is 1, the module is directed to do a
gain calibration.

Bit 05

Calibration clock bit (CK) — \When this bit is set to 1 (calibration mode), the calibration
coefficient for the selected channels is accepted. When this bit is reset (0), the accepted
calibration coefficients for the selected channels are stored, applied, and the calibration
mode exited. Monitor status bits DN and BD for successful calibration.

Bit 06

Quick Calibration bit (QK) — Normally reset (0). When this bit is set (1) during a
calibration sequence, the calibration coefficient is stored to all related configurations for
the selected channels. Note: This method of calibration quickly calibrates the selected
channels, however you will not be within the rated accuracy of the module.

Bit 07

Revert to defaults bit (RV) — Normally reset (0). When set (1) during a calibration
procedure, default values for selected channels are used for the calibration coefficient.
Note: You will not be within the rated accuracy of the module.

Bits 08...11
(10...13)

Not used. Set to 0.

For IFAICFXT only:

Bit 8 — FastStepResponse (FR) forces the A/D to skip the FIR stage if an input step
occurs. An averaging algorithm is temporarily used instead of the FIR filter in the A/D to
provide a quicker response.

Bit 9 — FIRFilterDisable (SK) bypasses the FIR filter stage in the A/D.

Bit 10 — ChopModeDisable (CH) disables the chop mode in the A/D. Chop mode is
used to reduce offsets between input and output of the analog section of the A/DM

Note: Module level settings that only affect 150 Hz, 300 Hz, and 600 Hz conversion
rate settings

Bit 12 (14)

Interrupt Toggle bit (IT) — This bit, when set (1), permits interleaving of module
interrupts ensuring exchange of critical data when channels are configured for their
fastest update times. RTSI and “no low pass filter” must be 0 in order for the module to
recognize this feature. This groups data update rates for all channels to the slowest
configuration setting of any of the channels. In addition, channel update rates for all
channels with a 7.5 ms update rate are reduced to 5.0 ms. When reset (0), real time
sampling and filter features are enabled.

Bit 13(15)

Transparent bit (TR) — This bit, when set to 1, permits configuration to be changed
without using the IC bit. Default setting for this bit is True (1)

Bit 14 (16)

Always setto 1.

Bit 15(17)

Initiate Configuration bit (IC) — When set (1), instructs the module to enter
configuration mode. Present configuration data prior to or coincident with IC being set.
Once IC returns to 0, the configuration is applied and any subsequent configuration
information is ignored until IC is toggled.

59
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M For changes in tag values like the CH bit in the IF4ICFXT to take effect, the tag either must be included in a ladder rung or a configuration download forced using the
configuration tab in the RSLogix GUI.

Table 4.7 Set Input Filter

Bits Channel
03 02 01 00 Input 0
07 06 05 04 Input 1
11 10 09 08 Input 2
15 014 13 12 Input 3

A/D Conversion Rate | Low Pass Filter
0 0 0 0 1200 Hz No low pass
0 0 0 1 1200 Hz 100 ms low pass
0 0 1 0 1200 Hz 500 ms low pass
0 0 1 1 1200 Hz 1000 ms low pass
0 1 0 0 600 Hz No low pass
0 1 0 1 600 Hz 100 ms low pass
0 1 1 0 600 Hz 500 ms low pass
0 1 1 1 600 Hz 1000 ms low pass
1 0 0 0 300 Hz No low pass
1 0 0 1 300 Hz 100 ms low pass
1 0 1 0 300 Hz 500 ms low pass
1 0 1 1 300 Hz 1000 ms low pass
1 1 0 0 150 Hz No low pass
1 1 0 1 150 Hz 100 ms low pass
1 1 1 0 150 Hz 500 ms low pass
1 1 1 1 150 Hz 1000 ms low pass

Table 4.8 Configure Your Input Module

Input Channel Configuration

03 {02 | 01|00 | Set these bits for Channel 0

07 | 06 | 05 | 04 | Set these bits for Channel 1

1111009 | 08 | Set these bits for Channel 2

15114 |1 13 | 12 | Set these bits for Channel 3
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Table 4.8 Configure Your Input Module
Input Channel Configuration
Bit Settings Input Data Format % Underrange Input Range'? Module
Values % Overrange Update Rate
Hexadecimal | Decimal (RTSI | (RTSI
=0) |=0)
IT=1
0 [0 |0 |0 |Channelnotconfigured
0 |0 [0 |1 |4...20mA | signed2's complement 4% Under; 4% Over | <0000-7878> | <0000-30840> |7.5ms|5.0ms
0 (0 |1 |0 |£10V signed 2's complement 2% Under; 2% Over | <B31F—7CET> | <-31969-64969> | 25 ms | 2.5 ms
0 [0 |1 |1 |4bV signed 2's complement 4% Under; 4% Over | <B618—79E8> | <-31208-31208> | 25 ms | 2.5 ms
0 (1 ]0 |0 |0...20mA |signed2's complement % | 0% Under; 4% Over | <0-2710> <0-10000> 75ms | 5.0ms
0 |17 |0 |1 |4..20mA |signed2'scomplement % | 4% Under; 4% Over | <0—-2710> <0-10000> 7.5ms | 5.0 ms
0 |1 |1 (0 |0...10V signed 2's complement % | 0% Under; 2% Over | <0-2710> <0-10000> 50ms | 5.0ms
0 {1 |1 |1 |10V signed 2's complement % | 2% Under; 2% Over | <D8F0-2710> | <-10000—-10000> | 5.0 ms | 5.0 ms
1710 {0 |0 [0...20mA | binary 0% Under; 4% Over | <0000—F3CF> | <0000-62415> | 25ms | 25ms
1710 {0 |1 |4 20mAlt | binary 4% Under; 4% Over | <0000-FOF1> | <0000-61684> |7.5ms|5.0ms
7 (0 |1 |0 |0..10V binary 0% Under; 2% Over | <0000-F9C2> | <0000-63938> |2.5ms |2.5ms
700 |1 |1 [0...5V binary 0% Under; 4% Over | <0000-F3CF> | <0000-62415> |2.5ms|2.5ms
7 (1 10 |0 |0...20mA ofLset binary, 8000 H =0 4% Under; 4% Over | <0618-F9E8> | <1560-63976> | 2.5ms|2.5ms
m
T (110 |1 [4.20mA offAset binary, 8000H =4 4% Under; 4% Over | <B000-F878> | <32768-63608> | 7.5ms | 5.0 ms
m

T (1 |1 |0 [£10V offset binary, 8000 H=0V | 2% Under; 2% Over | <031F-FCE1> | <799-64737> 25ms|25ms
T 01 |1 |1 |45V offset binary, 8000 H=0V | 4% Under; 4% Over | <0618-F9E8> | <1560-63976> |2.5ms|2.5ms

(1)

(2)

61

Underrange for 4...20 mA occurs in the blind area below 0 (3.2 mA).

< and > indicate the overrun beyond actual range (about 5%).
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4 Isolated Output Analog Module — 1794-0F4lI

Module Image

Read Back Channel 0

/0 Image Read Back Channel 1
Input Size Read Back Channel 2
0106 Words <:| Read Back Channel 3
pulre | cr| [ [on|
| Hold Outputs Wire-off
Output Size
2 to 7 Word |:> EN|S1|SU| Setto0
Output Data Channel 0
Output Data Channel 1
Output Data Channel 2
Output Data Channel 3
Channel Configuration
ic {1 [ [ir |as|ozar fao [av{ax[ck{so| ~ Channel #
Table 4.9 Analog Output Module — 1794-0F4l Read
Word/Dec.Bit |15 |14 (13 |12 |11 10 (09 (08 (07 |06 (05 (04 |03 (02 |01 00
Word/Octal Bit ({17 |16 |15 |14 |13 (12 |1 10 (07 (06 (05 |04 (03 |02 |01 00
Read Word 0 Analog Value Channel 0
Word 1 Analog Value Channel 1
Word 2 Analog Value Channel 2
Word 3 Analog Value Channel 3
Word 4 PU FP CF 0 Reserved 0 0 0 0 BD |DN |0
Word 5 0 o Jo jo [P [P2 [P1 [P0 |O 0 o w3 [wz2 w1 [wo
Where:

PU = Power up unconfigured state

FP = Field power off
CF = In configuration mode
BD = Calibration bad

DN = Calibration accepted

P0...P3 = Output holding in response to Q0...Q3

WO0...W3 = Wire off current loop status for channels 0. ..

3 respectively. (Not used on voltage outputs.)
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Table 4.10 Word/Bit Descriptions for the 1794-0F41 Analog Output Module Read

Read Word Decimal Bit Definition

(Octal Bit)

Word 0 Bits 00...15 Read Back Channel 0 — During normal operation, it is a copy

(00...17) of the output of channel 0. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.

Word 1 Bits 00...15 Read Back Channel 1 — During normal operation, it is a copy

(00...17) of the output of channel 1. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.

Word 2 Bits 00...15 Read Back Channel 2 — During normal operation, it is a copy

(00...17) of the output of channel 2. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.

Word 3 Bits 00...15 Read Back Channel 3 — During normal operation, it is a copy

(00...17) of the output of channel 3. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.

Word 4 Bits 00 Reserved.

Bits 01 Calibration Done bit (DN) — This bit is set to 1 after a
calibration cycle is completed.

Bits 02 Calibration Bad bit (BD) — This bit is set to 1 if the channel
calibration coefficients cannot be saved or read properly.

Bits 03...07 Setto 0.

Bits 08...11 Reserved.

(10...12)

Bit 12 (14) Setto 0.

Bit 13 (15) Configuration mode bit (CF) — This bit is set (1) when the
configuration mode is selected (bit 15, word 5 in the block
transfer write set to 1). When this bit is set, the module status
indicator flashes.

Bit 14 (16) Field Power Off bit (FP) — This bit is set (1) when the 24V
field power fails. When this bit is set (1), the module status
indicator flashes.

Bit 15(17) 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, the module
status indicator flashes.
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Table 4.10 Word/Bit Descriptions for the 1794-0F41 Analog Output Module Read

Read Word Decimal Bit Definition
(Octal Bit)

Word 5 Bits 00...03 Wire-Off status bits. (W) — These bits, when set (1), indicate
the corresponding current output channel is open. W0
corresponds to channel 0, W1 corresponds to channel 2, and
S0 on.

Bits 04...07 Setto 0.

Bits 10...11 Hold output bits (P) — These bits are set (1) in response to Q0

(12...13) or Q1 and a transition of the EN bit. When PO or P1 is set (1),
they indicate that the output is holding at the level in the
readback data for the respective channel. These bits return to
0 when the output data matches the readback output data.

Bits 12...15 Setto 0.

(14...17)

Table 4.11 Analog Output Module — 1794-0F4l Write Configuration Block

Word/Dec.Bit |15 |14 |13 (12 |11 10 (09 |08 |07 |06 (05 (04 (03 |02 |O1 00
Word/Octal Bit ({17 |16 |15 |14 |13 (12 |1 10 (07 |06 |05 |04 (03 (02 |01 00
Write Word 0 EN |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Word 1 Output Data — Channel 0

Word 2 Output Data — Channel 1

Word 3 Output Data — Channel 2

Word 4 Output Data — Channel 3

Word 5 Output Ch 3 Configuration | Output Ch 3 2 Configuration | Qutput Ch 3 1 Configuration | Output Ch 3 0 Configuration
Word 6 Ic ‘1 |TH ‘n 0 ‘0 ‘0 ‘o RV ‘OK ‘CK |co Channel Number

Where:

EN = Enable outputs; 0 = output follows S1/S0, 1 = output enabled
IC = Initiate configuration it
TR = Transparent bit

IT = Interrupt Toggle bit

Q0...3 = Request for outputs to hold
RV = Revert to defaults bit
0K = Quick calibration
CK = Calibration clock

GO = Gain offset select

Publication 1794-UMO08E-EN-P - March 2020

Table 4.12 Range Selection Bits/Real Time Output Update — 1794-0F4l Isolated Output Module

Configuration Bits | Nominal | Data Type Output Values Update
MSD LSD Range Hexadecimal | Decimal Rate
0 |0 |0 4...20mA | signed 2's complement <0000-7878> <0000-30840> 50ms
0 (0 |1 +10V signed 2's complement <B8618-79E8> <-31208-31208> | 2.5 ms
0 (0 |1 +5V signed 2's complement <B8618-79E8> <-31208-31208> | 2.5 ms
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Table 4.13 Word/Bit Descriptions for the 1794-0F41 Analog Output Module Write

Table 4.12 Range Selection Bits/Real Time Output Update — 1794-0F4l Isolated Output Module

Configuration Bits | Nominal | Data Type Output Values Update
MSD LSD Range Hexadecimal | Decimal Rate
0 |1 0 [0 [0...20mA | signed2's complement % <0-2710> <0-10000> 50ms
0 |1 0 |1 [4..20mA | signed2'scomplement % <0-2710> <0-10000> 5.0 ms
0 |1 1 0 |0...10V signed 2's complement % <0-2710> <0-10000> 50ms
0 |1 1 1 10V signed 2’s complement % <D8F0-2710> <-10000-10000> | 5.0 ms
T 10 |0 [0 |0...20mA | binary <0000-F3CF> <0000-62415> | 25ms
7 10 |0 |1 |4..20mA | binary <0000-FOF1> <0000-61681> | 5.0ms
1 0 |1 0 |0...10v binary <0000-F3CF> <0000-62415> 2.5ms
T 10 (1 (1 ]0...5V binary <0000-F3CF> <0000-62415> | 2.5ms
T |1 [0 |0 |0...20mA | offsethbinary <8000-F9E8> <32768-63976> | 2.5ms
1 1 0 |1 4...20mA | offset binary <B8000-F878> <32768-63608> | 5.0 ms
1 1 1 0 |10V offset binary <0618-F9EB> <1560-63976> | 2.5ms
1 1 1 1 +5V offset binary <0618-F9E8> <1560-63976> 2.5ms

Write Word Decimal Bit Definition
(Octal Bit)
Word 0 Bits 00...12 Not used.
(00...14)
Bits 13...14 Safe State Source bits (§1/S0) — When EN is 0, these bits designate the source of the
(15...16) safe state data.
Bit 13 =0, bit 14 =1 —reset outputs to 0V/0mA (used with 1794-ASB/C)
Bit 13 =1, bit 14 =1 — hold output at its current level (used with 1794-ASB/C)
Bit 13 =0; bit 14 = 0 — Safe state data is in output data words
Bits 15 (17) Output enable bit (EN) — When set (1), the outputs are enabled. This bit must be set in
order for the real time data to appear at the outputs. If this bit is not set (0), the outputs
will be determined by S1/S0.
Word 1 Bits 00...15 Channel 0 output data — The output data is real time data formatted to the selected
(00...17) configuration. This data is also safe state data when directed by S1 and SO.
Word 2 Bits 00...15 Channel 1 output data — The output data is real time data formatted to the selected
(00...17) configuration. This data is also safe state data when directed by S1 and SO.
Word 3 Bits 00...15 Channel 2 output data — The output data is real time data formatted to the selected
(00...17) configuration. This data is also safe state data when directed by S1 and SO0.
Word 4 Bits 00...15 Channel 3 output data — The output data is real time data formatted to the selected
(00...17) configuration. This data is also safe state data when directed by S1 and SO.
Word 5 Channel Configuration
Bits 00...03 Channel 0 Configuration
Bits 04...07 Channel 1 Configuration
Bits 08...11 Channel 2 Configuration
(10...13)
Bits 12...15 Channel 3 Configuration
(14...17)
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Table 4.13 Word/Bit Descriptions for the 1794-0F41 Analog Output Module Write

Write Word Decimal Bit
(Octal Bit)

Definition

Word 6 Bits 00...03

Channel calibration selection bit. \When this bit is set (1), the channel can be
calibrated using the calibration clock bit (CK). Bit 00 corresponds to output channel 0, bit
01 corresponds to output channel 1, it 02 corresponds to output channel 3, bit 03
corresponds to output channel 4.

Bit 04

Gain/Offset selection hit (GO) — \When this bit is cleared, a 0 to 1 to 0 transition of the
CK bit performs on offset calibration. When this bit is 1, the module is directed to do a
gain calibration.

Bit 05

Calibration clock bit (CK) — \When this bit is set to 1 (calibration mode), the calibration
coefficient for the selected channels is accepted. When this bit is reset (0), the accepted
calibration coefficients for the selected channels are stored, applied, and the calibration
mode exited. Monitor status bits DN and BD for successful calibration.

Bit 06

Quick Calibration bit (QK) — Normally reset (0). When this bit is set (1) during a
calibration sequence, the calibration coefficient is stored to all related configurations for
the selected channels. Note: Although this method of calibration quickly calibrates the
selected channels, they will not be within the rated accuracy of the module.

Bit 07

Revert to defaults bit (RV) — Normally reset (0). When set (1) during a calibration
procedure, default values for selected channels are used for the calibration coefficient.
Note: They will not be within the rated accuracy of the module.

Bits 08...11
(10...13)

Request for hold outputs (Q) — Channel request bits that instruct an output to hold its
output level when EN transitions from 1 to 0 to 1. When EN is 0, outputs go to a safe state
dictated by S1/S0. When EN returns to 1, the outputs will hold their level until the output
data equals the output level. PO—P3 indicates channels holding. Output read back data
shows what level is being held. Q0 = bit 08 (10) = channel 0; Q1 = bit 09 (11) = channel 1,
and so on.

Bit12(14)

Interrupt Toggle bit (IT) — This bit, when set (1), permits interleaving of module
interrupts ensuring exchange of critical data when channels are configured for their
fastest update times. RTSI and “no low pass filter” must be 0 in order for the module to
recognize this feature. This groups data update rates for all channels to the slowest
configuration setting of any of the channels. In addition, channel update rates for all
channels with a 7.5 ms update rate are reduced to 5.0 ms. When reset (0), real time
sampling and filter features are enabled.

Bit 13 (15)

Transparent bit (TR) — This bit, when set to 1, permits configuration to be changed
without using the IC bit.

Bit 14 (16)

Setto 1.

Bit 15(17)

Initiate Configuration bit (IC) — When set (1), instructs the module to enter
configuration mode. Present configuration data prior to or coincident with IC being set.
Once IC returns to 0, the configuration is applied and any subsequent configuration
information is ignored until IC is toggled.
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Table 4.14 Analog Combo Module — 1794-1F2XOF2I Read

Read

Write

2 Input/2 Output Analog Combo Module — 1794-1F2X0F2I

I/0 Image
Input Size

0 to 7 Words <:|

Output Size

0to 7 Words |:>

Module Image

Input Data Channel 0

Input Data Channel 1

Read Back Qutput Data Channel 0

Read Back Output Data Channel 1

Real Time Sample

pu| F| cF | [eo on
[p1]o] [v1 |vo [walwol uifuo

EN] s1]so Setto 0

Output Data Channel 0

Output Data Channel 1

| Channel Filters

Channel Configuration

Real Time Sample Programmed Interval
ic |1 || mfarfao|  [av]ok|ck|eo| Cchannel #

Word/Dec.Bit {15 |14 (13 |12 |11 0 (09 (08 (07 |06 (05 (04 |03 (02 |01 00
Word/Octal Bit | 17 16 |15 |14 (13 |12 |11 10 |07 (06 (05 |04 (03 |02 |01 00
Read Word 0 Input Data Channel 0

Word 1 Input Data Channel 1

Word 2 Read Back Output Channel 0

Word 3 Read Back Qutput Channel 1

Word 4 0 Real Time Sample

Word 5 PU |FP CF 10 Reserved 0 0 0 0 0 BD |DN |0
Word 6 o Jo Jo Jo [pt Jp Jo Jo Jo o [vi [wo |wi [wo [uT |Uo
Where:

PU = Power up unconfigured state

FP = Field power off
CF = In configuration mode
BD = Calibration bad
DN = Calibration accepted
PO and P1 = Output holding in response to Q0...Q1
W0 and W1 = Wire off current loop status for input channels 0 and 1 respectively. (Not used on voltage outputs.)
U0 and U1 = Underrange for input channels o and 1 respectively.

V0 and V1 = Overrange for input channels o and 1 respectively.
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Table 4.15 Configure Your Input Channels

Input Channel Configuration

03 102 | 01|00 | Set these bits for Channel 0
07 | 06 | 05 | 04 | Set these bits for Channel 1
Bit Settings | Input Data Format % Underrange Input Range'? Module Update Rate
Values % Overrange - -
Hexadecimal | Decimal (RTSI=0) | (RTSI=0)
IT=1
0 {0 |0 [0 |Channelnotconfigured
0 |0 |0 |1 |4...20mA |signed2's 4% Under; 4% Over | <0000-7878> | <0000-30840> |7.5ms 5.0ms
complement
0 {0 |1 [0 |10V signed 2's 2% Under; 2% Over | <831F—7CE1> | <-31969-64969> | 2.5 ms 25ms
complement
0 (0 [T |1 |45V signed 2's 4% Under; 4% QOver | <8618—79E8> | <-31208-31208> | 2.5 ms 2.5ms
complement
0 |1 {0 |0 |0...20mA |signed2's 0% Under; 4% Over | <0-2710> <0-10000> 75ms 5.0ms
complement %
0 |1 {0 |1 |4..20mA |signedZ2's 4% Under; 4% Over | <0-2710> <0-10000> 7.5ms 5.0ms
complement %
0|1 {1 (0 ]0..10V signed 2's 0% Under; 2% Over | <0-2710> <0-10000> 5.0ms 5.0ms
complement %
0|1 |1 [1 |10V signed 2's 2% Under; 2% Over | <D8F0-2710> | <-10000—10000> | 5.0 ms 5.0ms
complement %
1710 (0 |0 [0...20mA | binary 0% Under; 4% Over | <0000—F3CF> | <0000-62415> | 2.5 ms 2.5ms
110 {0 |1 |4 20mAlM | binary 4% Under; 4% Over | <0000-FOF1> | <0000-61681> | 7.5ms 5.0 ms
710 (110 [0...10V binary 0% Under; 2% Qver | <0000-F9C2> | <0000-63938> | 2.5ms 2.5ms
710 |1 |1 (0...5V binary 0% Under; 4% Over | <0000-F3CF> | <0000-62415> | 2.5ms 25ms
7 (1 10 |0 |0...20mA | offset binary, 8000 | 4% Under; 4% Over | <0618—-F9E8> | <1560-63976> |2.5ms 25ms
H=0mA
T (1 10 |1 |4...20mA | offsetbinary, 8000 | 4% Under; 4% Over | <8000-F878> | <32768-63608> | 7.5ms 5.0ms
H=4mA
T 11 |10 |[£10V offset binary, 8000 | 2% Under; 2% Qver | <031F-FCE1> | <799-64737> 2.5ms 2.5ms
H=0mA
T 11T |1 |1 |45V offset binary, 8000 | 4% Under; 4% Over | <0618—-F9E8> | <1560-63976> |2.5ms 25ms
H=0mA
) Underrange for 4...20 mA occurs in the blind area below 0 (3.2 mA).
(2 < and > indicate the overrun beyond actual range (about 5%).
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Table 4.16 Set Input Filter

Bits Channel
03 02 01 00 Input Channel 0
07 06 05 04 Input Channel 1

A/D Conversion Rate | Low Pass Filter
0 0 0 0 1200 Hz No low pass
0 0 0 1 1200 Hz 100 ms low pass
0 0 1 0 1200 Hz 500 ms low pass
0 0 1 1 1200 Hz 1000 ms low pass
0 1 0 0 600 Hz No low pass
0 1 0 1 600 Hz 100 ms low pass
0 1 1 0 600 Hz 500 ms low pass
0 1 1 1 600 Hz 1000 ms low pass
1 0 0 0 300 Hz No low pass
1 0 0 1 300 Hz 100 ms low pass
1 0 1 0 300 Hz 500 ms low pass
1 0 1 1 300 Hz 1000 ms low pass
1 1 0 0 150 Hz No low pass
1 1 0 1 150 Hz 100 ms low pass
1 1 1 0 150 Hz 500 ms low pass
1 1 1 1 150 Hz 1000 ms low pass

Table 4.17 Word/Bit Descriptions for the 1794-1F2X0F2I Isolated Analog Combo Module Read

Read Word Decimal Bit Definition
(Octal Bit)
Word 0 Bits 00...15 Input Channel 0 input data — Real time input data per your
(00...17) configuration
Word 1 Bits 00...15 Input Channel 1 input data — Real time input data per your
(00...17) configuration
Word 2 Bits 00...15 Read Back Output Channel 0 — During normal operation, it
(00...17) is a copy of the output of channel 0. During an EN transition, it
is the condition of the output as determined by S1 and SO.
Note: Read back data is an image of what the user has sent as
output to the module; no checks are performed on the data.
Word 3 Bits 00...15 Read Back Output Channel 1 — During normal operation, it
(00...17) is a copy of the output of channel 1. During an EN transition, it
is the condition of the output as determined by S1 and SO.
Note: Read back data is an image of what the user has sent as
output to the module; no checks are performed on the data.
Word 4 Bits 00...15 Real Time Sample. The elapsed time in increments
(00...17) programmed by the real time sample interval.
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Table 4.17 Word/Bit Descriptions for the 1794-1F2X0F2I Isolated Analog Combo Module Read

Read Word Decimal Bit Definition

(Octal Bit)

Word b Bits 00 Reserved.

Bits 01 Calibration Done hit (DN) — This bit is set to 1 after a
calibration cycle is completed.

Bits 02 Calibration Bad bit (BD) — This bit is set to 1 if the channel
calibration coefficients cannot be saved or read properly.

Bits 03...07 Setto 0.

Bits 08...11 Reserved.

(10...12)

Bit 12 (14) Setto 0.

Bit 13 (15) Configuration mode bit (CF) — This bit is set (1) when the
configuration mode is selected (bit 15, word 6 in the block
transfer write set to 1). When this bit is set (1), the module
status indicator flashes.

Bit 14 (16) Field Power Off bit (FP) — This bit is set (1) when the 24V
field power fails. When this bit is set (1), the module status
indicator flashes.

Bit 15(17) 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.

Word 6 Bits 00...01 Underrange bits (U) — These bits are set (1) when the input
channel is below a preset limit as defined by the configuration
selected. UO (bit 00) corresponds to input channel 0 and U1 (bit
01) corresponds to input channel 1, and so on. See Table 4.15.

Bits 02...03 Wire-Off status bits. (W) — These bits, when set (1), indicate
the corresponding current output channel is open. W0
corresponds to channel 0, W1 corresponds to channel 2, and
S0 on.

Bits 04...05 Overrange bits (V) — These bits are set (1) when the input
channel is above a preset limit as defined by the configuration
selected. Bit 04 corresponds to input channel 0 and bit 05
corresponds to input channel 1. See Table 4.15

Bits 06...09 Not used. Set to 0.

(06...11)

Bits 10...11 Hold output bits (P) — These bits are set (1) in response to Q0

(12...13) or Q1 and a transition of the EN bit. When PO or P1 is set (1),
they indicate that the output is holding at the level in the
readback data for the respective channel. These bits return to
0 when the output data matches the readback output data.

Bits 12...15 Not used. Set to 0.

(14...17)
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Table 4.18 Analog Combo Module — 1794-1F2X0F2I Read

Word/Dec.Bit {15 |14 (13 (12 |1 10 (09 |08 |07 |06 (05 (04 (03 |02 |O1 00

Word/Octal Bit ({17 |16 |15 |14 |13 (12 |1 10 (07 |06 |05 |04 (03 (02 |01 00

Write Word 0 EN | ST S0 |0 0 0 0 0 0 0 0 0 0 0 0 0

Word 1 Output Data — Channel 0

Word 2 Output Data — Channel 1

Word 3 0 ‘0 |0 ‘0 0 ‘0 ‘0 ‘0 Input Ch 1 Filter Input Ch O Filter

Word 4 Output Ch 1 Configuration | Output Ch 0 2 Configuration | Output Ch 1 Configuration | Output Ch 0 Configuration

Word 5 0 Real Time Sample Programmed Interval

Word 6 Ic |1 | TR ‘ IT | Q1 ‘ Q2 ‘ 0 ‘ 0 ‘ RV ‘ QK ‘ CK | GO ‘ Input Ch 0 Configuration

Where:

EN = Enable outputs; 0 = output follows S1/S0, 1 = output enabled
IC = Initiate configuration bit

IT = Interrupt Toggle bit

TR = Transparent hit

Q0 and Q1 = Request for outputs to hold
RV = Revert to defaults bit

QK = Quick calibration

CK = Calibration clock

GO = Gain offset select

n

Table 4.19 Configure Your Outputs for the 1794-1F2X0OF2I Analog Combo Module

Configuration Nominal | Data Type Output Values'! Update
Bits Range Rate
MSD LSD Hexadecimal | Decimal

0 |0 |0 |1 [4...20mA |signed2's complement <0000-7878> | <0000—-30840> 5.0ms
0 (0 [1 |0 |£10V signed 2's complement <8618-79E8> | <-31208-31208> | 2.5 ms
0 (0 [1 |1 |45V signed 2's complement <8618-79E8> | <-31208-31208> | 2.5 ms
0 |1 |0 |0 [0...20mA |signed2's complement % | <0-2710> <0-10000> 5.0ms
0 |1 |0 |1 [4...20mA |signed2's complement % | <0-2710> <0-10000> 5.0 ms
0o |1 |1 |0 [0...10V signed 2's complement % | <0-10000> <0-10000> 5.0 ms
0 |1 |1 |1 |10V signed 2's complement % | <D8F0-2710> | <-10000-10000> | 5.0 ms
7 10 {0 |0 [0...20mA | binary <0000-F3CF> | <0000-62415> | 2.5ms
T 10 |0 |1 [4..20mA | binary <0000-FOF1> | <0000-61681> | 5.0ms
710 |1 |0 [0...10V binary <0000-F3CF> | <0000-62415> | 2.5ms
T 10 (1 |1 ]0...5V binary <0000-F3CF> | <0000-62415> 2.5ms
T 11 [0 |0 |0...20mA | offset binary <B000-F9E8> | <32768-63976> |2.5ms
T 11 |0 |1 [4..20mA | offsethinary <8000-F878> | <32768-63608> |5.0ms
T 11 (1 |0 [£0V offset binary <0618-F9E8> | <1560-63976> 2.5ms
T 11T |1 |1 |45V offset binary <0618-F9E8> | <1560-63976> 2.5ms

M < and > indicate the overrun beyond actual range (about 5%).
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Table 4.20 Word/Bit Descriptions for the 1794-1F2X0F2I Analog Combo Module Write

Write Word Decimal Bit Definition
(Octal Bit)
Word 0 Bits 00...14 Not used.
(00...16)
Bits 13...14 Safe State Source bits (S1/S0) — When EN is 0, these bits designate the source of the
(15...16) safe state data.
Bit 13=0, bit 14 = 1 —reset outputs to 0V/0mA (used with 1794-ASB/C)
Bit 13 =1, bit 14 =1 —hold output at its current level (used with 1794-ASB/C)
Bit 13 =0; bit 14 = 0 — Safe state data is in output data words
Bits 15 (17) Output enable bit (EN) — When set (1), the outputs are enabled. This bit must be set in
order for the real time data to appear at the outputs. If this bit is not set (0), the outputs
will be determined by S1/S0.
Word 1 Bits 00...15 Channel 0 output data — See Table 4.19
(00...17)
Word 2 Bits 00...15 Channel 1 output data — See Table 4.19
(00...17)
Word 3 Input Channels 0 and 1 Filter Selections — See Table 4.16
Bits 00...01 Channel 0 Filter Setting
Bits 04...07 Channel 1 Filter Setting
Word 4 Channel Configuration — See Table 4.15
Bits 00...03 Input Channel 0 Configuration — See Table 4.15
Bits 04...07 Input Channel 1 Configuration — See Table 4.15
Bits 08...11 Output Channel 0 Configuration — See Table 4.19
(10...13)
Bits 12...15 Output Channel 1 Configuration — See Table 4.19
(14...17)
Word 5 Bits 00...14 Real Time Sample Interval — Programs the interval of the real time sample. Can be
(00...16) varied from 0 to 30 seconds (30000 decimal). Resolution is in ms with granularity in 5 ms

steps. See Table 4.2.
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Table 4.20 Word/Bit Descriptions for the 1794-1F2X0F2I Analog Combo Module Write

Write Word Decimal Bit Definition
(Octal Bit)
Word 6 Bits 00...03 Channel calibration selection bit. \When this bit is set (1), the channel can be

calibrated using the calibration clock bit (CK). Bit 00 corresponds to output channel 0, bit
01 corresponds to output channel 1, it 02 corresponds to output channel 3, bit 03
corresponds to output channel 4.

Bit 04 Gain/Offset selection hit (GO) — \When this bit is cleared, a 0 to 1 to 0 transition of the
CK bit performs on offset calibration. When this bit is 1, the module is directed to do a
gain calibration.

Bit 05 Calibration clock bit (CK) — \When this bit is set to 1 (calibration mode), the calibration
coefficient for the selected channels is accepted. When this bit is reset (0), the accepted
calibration coefficients for the selected channels are stored, applied, and the calibration
mode exited. Monitor status bits DN and BD for successful calibration.

Bit 06 Quick Calibration bit (QK) — Normally reset (0). When this bit is set (1) during a
calibration sequence, the calibration coefficient is stored to all related configurations for
the selected channels. Note: Although this method of calibration quickly calibrates the
selected channels, they will not be within the rated accuracy of the module.

Bit 07 Revert to defaults bit (RV) — Normally reset (0). When set (1) during a calibration
procedure, default values for selected channels are used for the calibration coefficient.
Note: They will not be within the rated accuracy of the module.

Bits 08...09 Not used. Set to 0.

(10...11)

Bit 10...11 Request for hold outputs (@) — Channel request bits that instruct an output to hold its
(12...13) output level when EN transitions from 1to 0 to 1. When EN is 0, outputs go to a safe state

dictated by S1/S0. When EN returns to 1, the outputs will hold their level until the output
data equals the output level. PO—P3 indicates channels holding. Output read back data
shows what level is being held. Q0 = bit 08 (10) = channel 0; Q1 = bit 08 (10) = channel 1,
and so on.

Bit 12 (14) Interrupt Toggle bit (IT) — This bit, when set (1), permits interleaving of module
interrupts ensuring exchange of critical data when channels are configured for their
fastest update times. RTSI and “no low pass filter” must be 0 in order for the module to
recognize this feature. This groups data update rates for all channels to the slowest
configuration setting of any of the channels. In addition, channel update rates for all
channels with a 7.5 ms update rate are reduced to 5.0 ms. When reset (0), real time
sampling and filter features are enabled.

Bit 13 (15) Transparent bit (TR) — This bit, when set to 1, permits configuration to be changed
without using the IC bit.
Bit 15(17) Initiate Configuration bit (IC) — When set (1), instructs the module to enter

configuration mode. Present configuration data prior to or coincident with IC being set.
Once IC returns to 0, the configuration is applied and any subsequent configuration
information is ignored until IC is toggled.

Ch apter sllmmary In this chapter, you read how to configure your module’s features and enter your
data.
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Notes:
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What This Chapter Contains

About RSNetWorx and
RSLogix

Polled I/0 Structure

15

Communication and I/0 Image Table Mapping
with the DeviceNet/ControlNet Adapter

Use this chapter to communicate with FLEX I/O adapters.

For Information On See Page
About RSNetWorx and RSLogix 75
Polled 1/0 Structure 75
Map Data into the Image Table 77
Defaults 97
Chapter Summary 97

RSNetWorx™ is a software tool used in conjunction with RSLogix to configure
your FLEX I/O DeviceNet or ControlNetadapter and its related modules. This
software tool can be connected to the adapter via the DeviceNet network. The
EtherNet/IP™ adapter only requires RSLogix to configure the modules.

Output data is received by the adapter in the order of the installed I/O modules.
The Output data for Slot 0 is received first, followed by the Output data for Slot

1, and so on up to slot 7.

The first word of input data sent by the adapter is the Adapter Status Word. This
is followed by the input data from each slot, in the order of installed I/O
modules. The Input data from Slot 0 is first after the status word, followed by
Input data from Slot 2, and so on to slot 7.

DeviceNet Adapter

Read Data

Adapter Status

Slot 0 Input Data
Network READ Slot 1 Input Data

Read 1 1/0 Module|| 1/0 Module | . _ | 1/0 Module
Write Data Write Slot 0 Slot 1 Slot 7

Slot 0 Output Data
Slot 1 Output Data

Slot 7 Output Data
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Adapter Input Status Word

The input status word consists of:

e 1/O module fault bits — 1 status bit for each slot
e node address changed — 1 bit
e 1/O status — 1 bit

I/0 Module Fault Bits

Bitt 15 10 through 15 987 65432 10
~ | w© wlsfTF|M|N|—]| O
Not Used AHEEEHEE

/0 State Bit —T

Node Address Changed Bit

The adapter input status word bit descriptions are shown in the following table:

Bit Description Bit Explanation

I/0 Module Faults 0 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.

This bit is set (1) when an error is detected in slot position 2.

This bit is set (1) when an error is detected in slot position 3.

This bit is set (1) when an error is detected in slot position 5.

(
(
This bit is set (1) when an error is detected in slot position 4.
(
(

This bit is set (1) when an error is detected in slot position 6.

This bit is set (1) when an error is detected in slot position 7.

0| N o] O B W N

Node Address Changed This bit is set (1) when the node address switch setting has

been changed sing power up.

I/0 Status 9 Bit=0—idle
Bit=1-run

10...15 | Not used — sent as zeroes.

Possible causes for an I/O Module Fault are:

e Transmission errors on the FLEX I/O backplane

a failed module

e a module removed from its terminal base
e incorrect module insertion in a slot position

e the slot is empty
The node 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.
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Map Data into the

Image Table

FLEX 1/O analog modules are supported by the DeviceNet adapter.

Module Description Catalog For image table mapping refer to:
Number

4 Input Isolated Analog 1794-IF4 4 Input Isolated Analog Module —

Module 1794-IF4l Image Table Mapping

4 Qutput Isolated Analog | 1794-0F4| 4 Qutput Isolated Analog Module —

Module

1794-0F41 Image Table Mapping

2in/2 out Isolated Analog

Combo Module

1794-IFZX0F2l

Isolated Analog Combo Module —
1794-IF2X0F2! Series B Image
Table Mapping

4 Input Isolated Analog Module — 1794-1F4l Image Table Mapping

1/0 Image
Input Size

0to 7 Words

Configuration Size

5 Words

<&

m)

Module Image

Input Data Channel 0

Input Data Channel 1

Input Data Channel 2

Input Data Channel 3

Real Time Sample

pulre | cF| leo]on]
Overrange | Underrange
EN| Setto0
Channel Filters
Channel Configuration
Real Time Sample Programmed Interval
c |1 T[] |rv|ak[ck|go[  Channel #

Set EN bit Off (0) for Configuration block
Module actions (Reset, Safe State and Hold Last State) are set using programming software.

Table 5.1 Analog Input Module — 1794-1F4l and 1794-IF4ICFXT Read

Word/Dec. Bit

15

14

13

12

1" 10

09

08

07

06 |05 |04 03 (02 01

00

Word/Octal Bit

17

16

15

14

13 12

"

10

07

06 |05 |04 03 (02 0

00

Read Word 0 Analog Value Channel 0
Word 1 Analog Value Channel 1
Word 2 Analog Value Channel 2
Word 3 Analog Value Channel 3
Word 4 Read Time Sample
71 Publication 1794-UMOO8E-EN-P - March 2020



Chapter5  Communication and I/0 Image Table Mapping with the DeviceNet/ControlNet Adapter

Table 5.1 Analog Input Module — 1794-1F4l and 1794-IF4ICFXT Read

Word/Dec.Bit ({15 |14 (13 |12 |11 10 (09 (08 (07 |06 (05 (04 |03 (02 |01 00
Word/Octal Bit ({17 |16 |15 |14 |13 (12 |1 10 |07 (06 (05 |04 (03 |02 |01 00
Word 5 PU |FP CF |0 Reserved 0 0 0 0 0 BD |DN |O
Word 6 o o Jo Jo Jo Jo Jo Jo [v |v2 [vi |w |u Juz [ur |uo
Where:
BD = Calibration bad

PU = Power up unconfigured state DN = Calibration accepted
FP = Field power off U = Under range for specified channel
CF = In configuration mode V = Overrange for specified channel

Table 5.2 Analog Input Module — 1794-1F4ICFXT Write
Word/Dec.Bit {15 |14 (13 (12 |1 0 (09 (08 (07 |06 (05 (04 |03 (02 |01 00
Word/Octal Bit ({17 |16 |15 |14 |13 (12 |1 10 (07 |06 |05 |04 (03 (02 |01 00
Word 0 EN |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Word 1 Ch 3 Filter Ch 2 Filter Ch 1 Filter Ch O Filter
Word 2 Ch 3 Configuration Ch 2 Configuration Ch 1 Configuration Ch 0 Configuration
Word 3 0 Real Time Sample Interval
Word 4 c [t [m® [m Jo JcH [ok [Fs |RV [OK [CK [GO [ Channel Number
Word 5 Reserved
Where:

EN = Enable bit (not used on input module)

IC = Initiate Configuration bit
TR = Transparent bit
IT = Interrupt toggle bit

CH - Chop Mode Disable — use to disable the chop mode. Chop mode used by the module to reduce offset and drift errors. The default is

chop mode enabled (0).

SK =FIR Filter Disable — use to disable the FIR filter. The Finite Impulse Response filter is used by the module to improve signal stability.

The default is FIR filter enabled (0).

FS = Fast Step Response — use to enable a fast step response algorithm. The fast step response algorithm, upon sensing a step input,

uses an averaging method rather than the FIR filter. The FIR goes back into operation once the input has settled. The default is fast step

response disabled (0).
RV = Revert to default bit
QK = Quick calibration
CK = Calibration clock
GO = Gain Offset select

Publication 1794-UMO08E-EN-P - March 2020

18



Communication and I/0 Image Table Mapping with the DeviceNet/ControlNet Adapter ~ Chapter 5
Table 5.3 Analog Input Module — 1794-1F4l Write Configuration Block
Word/Dec. Bit | 15 14 |13 12 |1 0 (09 (08 (07 |06 (05 (04 |03 (02 |01 00
Word/Octal Bit | 17 16 |15 |14 |13 12 |1 10 |07 (06 (05 |04 (03 |02 |01 00
Word 0 EN |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Word 1 Ch 3 Filter Ch 2 Filter Ch 1 Filter Ch O Filter
Word 2 Ch 3 Configuration Ch 2 Configuration Ch 1 Configuration Ch 0 Configuration
Word 3 0 Real Time Sample Interval
Word 4 c |1 [m [m Jo JcH [ok [Fs |RV oK [cK [GO [ Channel Number
Word 5 Reserved
Word 6 Not used
Word 7 Not used
Where:
EN = Not used on the 1794-IF4l.
IC = Initiate configuration bit
TR = Transparent hit
IT = Interrupt Toggle bit
RV = Revert to defaults bit
QK = Quick calibration
CK = Calibration clock
GO = Gain offset select
Table 5.4 Set Input Filter
Bits Channel
03 02 01 00 Input 0
07 06 05 04 Input 1
11 10 09 08 Input 2
15 014 13 12 Input 3
A/D Conversion Rate | Low Pass Filter
0 0 0 0 1200 Hz No low pass
0 0 0 1 1200 Hz 100 ms low pass
0 0 1 0 1200 Hz 500 ms low pass
0 0 1 1 1200 Hz 1000 ms low pass
0 1 0 0 600 Hz No low pass
0 1 0 1 600 Hz 100 ms low pass
0 1 1 0 600 Hz 500 ms low pass
0 1 1 1 600 Hz 1000 ms low pass
1 0 0 0 300 Hz No low pass
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Table 5.4 Set Input Filter

Bits Channel

1 0 0 1 300 Hz 100 ms low pass
1 0 1 0 300 Hz 500 ms low pass
1 0 1 1 300 Hz 1000 ms low pass
1 1 0 0 150 Hz No low pass

1 1 0 1 150 Hz 100 ms low pass
1 1 1 0 150 Hz 500 ms low pass
1 1 1 1 150 Hz 1000 ms low pass

Table 5.5 Word/Bit Descriptions for 1794-1F4l Isolated Analog Input Module

Word Decimal Bit Definition
(Octal Bit)
Read Word 0 Bits 00...15 Channel 0 analog data — Real time input data per your configuration
(00...17)
Word 1 Bits 00...15 Channel 1 analog data — Real time input data per your configuration
(00...17)
Word 2 Bits 00...15 Channel 2 analog data — Real time input data per your configuration
(00...17)
Word 3 Bits 00...15 Channel 3 analog data — Real time input data per your configuration
(00...17)
Word 4 Bits 00...15 Real Time Sample. The elapsed time in increments programmed by
(00...17) the real time sample interval.
Word 5 Bit 00 Reserved
Bit 01 Calibration Done hit (DN) — This bit is set to 1 after a calibration
cycle is completed.
Bit 02 Calibration Bad bit (BD) — This hit is set to 1 if the channel
calibration coefficients cannot be saved or be read properly.
Bits 03...07 Setto 0.
Bits 08...11 Reserved.
(10...13)
Bit 12 (14) Setto 0.
Bit 13 (15) Configuration mode bit (CF) — This bit is set (1) when the calibration
mode is selected (bit 15, word 5 in the block transfer write set to 1).
When this bit is set (1), the module status indicator flashes.
Bit 14 (16) Field Power Off bit (FP) — This bit is set (1) when the 24V field power
fails. When this bit is set (1), the module status indicator flashes.
Bit 15(17) 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.
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Table 5.5 Word/Bit Descriptions for 1794-1F4l Isolated Analog Input Module

Word Decimal Bit Definition
(Octal Bit)

Word 6 Bits 00...03 Underrange bits (U) — These bits are set (1) when the input channel is
below a preset limit as defined by the configuration selected. UO (bit 00)
corresponds to input channel 0 and U1 (bit 01) corresponds to input
channel 1, and so on.

Bits 04...07 Overrange bits (V) — These bits are set (1) when the input channel is
above a preset limit as defined by the configuration selected. Bit 04
corresponds to input channel 0 and bit 05 corresponds to input channel
1, and so on.
Bits 08...15 Not used. Set to 0.
(10...17)
Write Word 0 Bits 00...14 Not used. Set to 0.
(00...16)
Bit 15(17) Output enable bit (EN) — Not used in the 1794-IF4] module.
Word 1 Channels 0 through 3 Filter Selections
Bits 00...03 Channel O Filter Setting
Bits 04...07 Channel 1 Filter Setting
Bits 08...11 Channel 2 Filter Setting
(00...13)
Bits 12...15 Channel 3 Filter Setting
(14...17)
Word 2 Channels 0 through 3 Filter Selections
Bits 00...03 Channel 0 Configuration
Bits 04...07 Channel 1 Configuration
Bits 08...11 Channel 2 Configuration
(10...13)
Bits 12...15 Channel 3 Configuration
(14...17)
Word 3 Bits 00...14 Real Time Sample Interval — Programs the interval of the real time
(00...16) sample. Can be varied from 0 to 30 seconds (30000 decimal). Resolution
is in ms with granularity in 5 ms steps.
Bit 15(17) Not used. Set to 0.
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Table 5.5 Word/Bit Descriptions for 1794-1F4l Isolated Analog Input Module

Word Decimal Bit
(Octal Bit)

Definition

Word 4 Bits 00...03

Channel calibration selection bit. \When this bit is set (1), the
channel can be calibrated using the calibration clock bit (CK). Bit 00
corresponds to input channel 0, bit 01 corresponds to input channel 1, it
02 corresponds to input channel 2, bit 03 corresponds to input channel
3.

Bit 04

Gain/Offset selection bit (GO) — When this bit is cleared, a 0...1t0 0
transition of the CK bit performs on offset calibration. When this bit is
1, the module is directed to do a gain calibration.

Bit 05

Calibration clock hit (CK) — When this bit is set to 1 (calibration
mode), the calibration coefficient for the selected channels is accepted.
When this bit is reset (0), the accepted calibration coefficients for the
selected channels are stored, applied, and the calibration mode exited.
Monitor status bits DN and BD for successful calibration.

Bit 06

Quick Calibration bit (QK) — Normally reset (0). When this bit is set
(1) during a calibration sequence, the calibration coefficient is stored to
all related configurations for the selected channels. Note: This method
of calibration quickly calibrates the selected channels, however you will
not be within the rated accuracy of the module.

Bit 07

Revert to defaults bit (RV) — Normally reset (0). When set (1) during a
calibration procedure, default values for selected channels are used for
the calibration coefficient. Note: You will not be within the rated
accuracy of the module.

Bits 08...11
(10...13)

Not used. Set to 0.
For IFAICFXT only:
Bit 8 — FastStepResponse (FR) forces the A/D to skip the FIR stage if

an input step occurs. An averaging algorithm is temporarily used
instead of the FIR filter in the A/D to provide a quicker response.

Bit 39— FIRFilterDisable (SK) bypasses the FIR filter stage in the A/D.

Bit 10— ChopModeDisable (CH) disables the chop mode in the A/D.
Chop mode is used to reduce offsets between input and output of the

analog section of the A/

Note: Module level settings that only affect 150 Hz, 300 Hz, and 600 Hz
conversion rate settings.

Bit13(15)

Transparent bit (TR) — This bit, when set to 1, permits configuration to
be changed without using the IC bit.
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Table 5.5 Word/Bit Descriptions for 1794-1F4l Isolated Analog Input Module

83

Word Decimal Bit

(Octal Bit)

Definition

Word 4 Bit 12 (14)

Interrupt Toggle bit (IT) — This bit, when set (1), permits interleaving
of module interrupts ensuring exchange of critical data when channels
are configured for their fastest update times. RTSI and “no low pass
filter” must be 0 in order for the module to recognize this feature. This
groups data update rates for all channels to the slowest configuration
setting of any of the channels. In addition, channel update rates for all
channels with a 7.5 ms update rate are reduced to 5.0 ms. When reset
(0), real time sampling and filter features are enabled.

Bit15(17)

Initiate Configuration hit (IC) — When set (1), instructs the module to
enter configuration mode. Present configuration data prior to or
coincident with IC being set. Once IC returns to 0, the configuration is
applied and any subsequent configuration information is ignored until IC
is toggled.

Words 5 Bits 00...15

(00...17)

Not used.

(1)

For changes in tag values like the CH bit in the 1794-IF4ICFXT to take effect, the tag either must be included in a ladder rung or a
configuration download forced using the configuration tab in the RSLogix GUI.
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4 Output Isolated Analog Module — 1794-0F4l Image

Table Mapping
Module Image
10 Image Read Back Channel 0
| Si Read Back Channel 1
nput Size
s Read Back Channel 2
0to 6 Words <:I Read Back Channel 3
GG [ B0]oN]|
I Hold Outputs I Wire-off
Output Size

110 9 Words |:> ENIS1|SU| Setto 0

Output Data Channel 0

Output Data Channel 1

Output Data Channel 2

Output Data Channel 3

Channel Configuration

ic | 1] [ir os]az|or Joo [rv|ak]ck|go|  Channel#

Not Used

Not Used

Table 5.6 Analog Output Module — 1794-0F4l Read

Word/Dec.Bit |15 |14 |13 (12 |11 10 (09 |08 |07 |06 (05 (04 (03 |02 |O1 00
Word/Octal Bit ({17 |16 |15 |14 |13 (12 |1 10 (07 |06 |05 (04 (03 (02 |01 00
Read Word 0 Read Back Channel 0

Word 1 Read Back Channel 1

Word 2 Read Back Channel 2

Word 3 Read Back Channel 3

Word 4 PU |FP CF 0 Reserved 0 0 0 0 0 BD |DN |0
Word 5 o o Jo Jo [P [Pz [Pt |P0 Jo o Jo Jo [ws [wz [wi [wo
Where:

PU = Power up unconfigured state

FP = Field power off

CF = In configuration mode

BD = Calibration bad

DN = Calibration accepted

P0...P3 = Output holding in response to Q0...03

WO0...W3 = Wire off current loop status for channels 0...3 respectively. Not used on voltage outputs.
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Table 5.7 Analog Output Module — 1794-0F4l Write Configuration Block

Word/Dec.Bit {15 |14 (13 (12 |1 10 (09 (08 (07 |06 (05 (04 |03 (02 |01 00

Word/Octal Bit | 17 16 |15 |14 (13 |12 |1 10 |07 (06 (05 |04 (03 |02 |01 00

Write Word 0 EN | ST SO |0 0 0 0 0 0 0 0 0 0 0 0 0

Word 1 Output Data — Channel 0

Word 2 Output Data — Channel 1

Word 3 Output Data — Channel 2

Word 4 Output Data — Channel 3

Word 5 Output Ch 3 Configuration | Output Ch 2 Configuration | Output Ch 1 Configuration | Output Ch 0 Configuration

Word 6 Ic ‘1 |TR ‘IT 03 ‘02 ‘01 ‘00 RV ‘OK ‘CK |GO Channel Number

Word 7 Not used

Where:

EN = Enable outputs; 0 = output follows S1/S0, 1 = output enabled

IC = Initiate configuration bit

TR = Transparent hit

IT = Interrupt Toggle bit

Q0-3 = Request for outputs to hold

RV = Revert to defaults bit

QK = Quick calibration

CK = Calibration clock

GO = Gain offset select

Table 5.8 Configure Outputs for 1794-0F4l Isolated Output Module

Configuration | Nominal | Data Type Output Values Update
Bits Range Rate
MSD |LSD Hexadecimal | Decimal
0 [0 |0 |1 |4..20mA | signed?2'scomplement <0000-7878> | <0000—-30840> 5.0ms
0 (0 |1 |0 |£10v signed 2's complement <8618-79E8> | <-31208-31208> | 2.5 ms
0 |0 [1 |1 |[#BV signed 2's complement <B618—79E8> | <-31208-31208> | 2.5 ms
0 |1 [0 |0 {0...20mA | signed 2's complement % | <0-2710> <0-10000> 5.0ms
0 |1 [0 |1 [4...20mA |signed2's complement % | <0-2710> <0-10000> 5.0 ms
0 (1 |1 (0 |0...10V signed 2's complement % | <0-2710> <0-10000> 5.0ms
0 |1 |1 |1 [0V signed 2's complement % | <D8F0-2710> <-10000-10000> | 5.0 ms
710 (0 |0 |0...20mA | binary <0000-F3CF> | <0000-62415> | 2.5ms
T (0 |0 |1 |4...20mA | hinary <0000—-FOF1> <0000-61681> 5.0 ms
710 |1 |0 [0...10V binary <0000-F3CF> | <0000-62415> 2.5ms
710 |1 (1 [0...5V binary <0000-F3CF> | <0000-62415> 2.5ms
711 {0 |0 |0...20mA | offset binary <B8000-FIE8> | <32768-63976> |2.5ms
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Table 5.8 Configure Outputs for 1794-0F4l Isolated Output Module

Configuration
Bits
MSD |LSD

Nominal | Data Type

Range

Output Values Update
Rate

Hexadecimal | Decimal

4...20mA | offset binary

<8000-F878> <32768-63608> 5.0ms

+10V

offset binary

<0618-F9E8> <1560-63976> 2.5ms

+5V

offset binary

<0618-F9E8> <1560-63976> 25ms

Table 5.9 Word/Bit Descriptions for 1794-0F4l Isolated Analog Output Module

Word Decimal Bit Definition
(Octal Bit)
Read Word 0 Bits 00...15 Read Back Channel 0 — During normal operation, it is a copy
(00...17) of the output of channel 0. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.
Word 1 Bits 00...15 Read Back Channel 1 — During normal operation, it is a copy
(00...17) of the output of channel 0. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.
Word 2 Bits 00...15 Read Back Channel 2 — During normal operation, it is a copy
(00...17) of the output of channel 0. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.
Word 3 Bits 00...15 Read Back Channel 3 — During normal operation, it is a copy
(00...17) of the output of channel 0. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.
Word 4 Bit 00 Reserved
Bit 01 Calibration Done hit (DN) — This bit is set to 1 aftera
calibration cycle is completed.
Bit 02 Calibration Bad bit (BD) — This bit is set to 1 if the channel
calibration coefficients cannot be saved or be read properly.
Bits 03...07 Setto 0.
Bits 08...11 Reserved.
(10...13)
Bit 12 (14) Setto 0.
Bit 13 (15) Configuration mode bit (CF) — This bit is set (1) when the

calibration mode is selected (bit 15, word 5 in the block
transfer write set to 1). When this bit is set (1), the module
status indicator flashes.
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Table 5.9 Word/Bit Descriptions for 1794-0F4l Isolated Analog Output Module

87

Word Decimal Bit Definition

(Octal Bit)

Word 4 Bit 14 (16) Field Power Off bit (FP) — This bit is set (1) when the 24V
field power fails. When this bit is set (1), the module status
indicator flashes.

Bit 15(17) 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.

Word 5 Bits 00...03 Wire-Off status bits. (W) — These bits, when set (1), indicate
the corresponding current output channel is open. W0
corresponds to channel 0, W1 corresponds to channel 2, and
S0 on.

Bits 04...07 Setto 0.

Bits 10...11 Hold output bits (P) — These bits are set (1) in response to Q0

(12...13) or Q1 and a transition of the EN bit. When PO or P1 is set (1),
they indicate that the output is holding at the level in the
readback data for the respective channel. These bits return to
0 when the output data matches the readback output data.

Bits 12...15 Setto 0.

(14...17)

Write Word 0 Bits 00...12 Not used.

(00...14)

Bit13...14 Safe State Source bits ($S1/S0) — When EN is 0, these bits

(15...186) designate the source of the safe state data. Bit 13=0, bit 14 =
1 —reset outputs to 0V/0mA (used with 1794-ASB/C) Bit 13 =
1, bit 14 =1 —hold output at its current level (used with
1794-ASB/C Bit 13 = 0; bit 14 = 0 — Safe state data is in output
data words.

Bit 15 (17) Output enable bit (EN) — When set (1), the outputs are
enabled. This bit must be set in order for the real time data to
appear at the outputs. If this bit is not set (0), the outputs will
be determined by S1/S0.

Word 1 Bits 00...15 Channel 0 output data — The output data is real time data

(00...17) formatted to the selected configuration. (This data is also safe
state data when directed by S! and SO.)

Word 2 Bits 00...15 Channel 1 output data — The output data is real time data

(00...17) formatted to the selected configuration. (This data is also safe
state data when directed by S! and SO.)

Word 3 Bits 00...15 Channel 2 output data — The output data is real time data

(00...17) formatted to the selected configuration. (This data is also safe
state data when directed by S! and SO.)

Word 4 Bits 00...15 Channel 4 output data — The output data is real time data

(00...17) formatted to the selected configuration. (This data is also safe
state data when directed by S! and SO.)
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Table 5.9 Word/Bit Descriptions for 1794-0F4l Isolated Analog Output Module

Word Decimal Bit Definition

(Octal Bit)

Word 5 Channel Configuration

Bits 00...03 Channel 0 Configuration

Bits 04...07 Channel 1 Configuration

Bits 08...11 Channel 2 Configuration

(10...13)

Bits 12...15 Channel 3 Configuration

(14...17)

Word 6 Bits 00...03 Channel calibration selection bit. \When this bit is set (1),
the channel can be calibrated using the calibration clock bit
(CK). Bit 00 corresponds to input channel 0, bit 01 corresponds
to input channel 1, it 02 corresponds to input channel 2, bit 03
corresponds to input channel 3.

Bit 04 Gain/Offset selection bit (GO) — \When this bit is cleared, a
0...1to 0 transition of the CK hit performs on offset calibration.
When this bit is 1, the module is directed to do a gain
calibration.

Bit 05 Calibration clock hit (CK) — When this bit is set to 1
(calibration mode), the calibration coefficient for the selected
channels is accepted. When this bit is reset (0), the accepted
calibration coefficients for the selected channels are stored,
applied, and the calibration mode exited. Monitor status bits
DN and BD for successful calibration.

Bit 06 Quick Calibration bit (QK) — Normally reset (0). When this
bit is set (1) during a calibration sequence, the calibration
coefficient is stored to all related configurations for the
selected channels. Note: This method of calibration quickly
calibrates the selected channels, however you will not be
within the rated accuracy of the module.

Bit 07 Revert to defaults bit (RV) — Normally reset (0). When set (1)
during a calibration procedure, default values for selected
channels are used for the calibration coefficient. Note: You
will not be within the rated accuracy of the module.

Bits 08...11 Request for hold outputs (@) — Channel request bits that

(10...13) instruct an output to hold its output level when EN transitions

from 1to 0to 1. When EN is 0, outputs go to a safe state
dictated by S1/S0. When EN returns to 1, the outputs will hold
their level until the output data equals the output level.
P0...P3 indicates channels holding. Qutput read back data
shows what level is being held. Q0 = bit 08 (10) = channel 0;
Q1 = bit 08 (10) = channel 1, and so on.
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Table 5.9 Word/Bit Descriptions for 1794-0F4l Isolated Analog Output Module
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Word

Decimal Bit
(Octal Bit)

Definition

Word 6

Bit12(14)

Interrupt Toggle bit (IT) — This bit, when set (1), permits
interleaving of module interrupts ensuring exchange of critical
data when channels are configured for their fastest update
times. RTSI and “no low pass filter” must be 0 in order for the
module to recognize this feature. This groups data update
rates for all channels to the slowest configuration setting of
any of the channels. In addition, channel update rates for all
channels with a 7.5 ms update rate are reduced to 5.0 ms.
When reset (0), real time sampling and filter features

are enabled.

Bit13(15)

Transparent bit (TR) — This bit, when set to 1, permits
configuration to be changed without using the IC bit.

Bit 14 (16)

Setto 1.

Bit15(17)

Initiate Configuration bit (IC) — When set (1), instructs the
module to enter configuration mode. Present configuration
data prior to or coincident with IC being set. Once IC returns to
0, the configuration is applied and any subsequent
configuration information is ignored until IC is toggled.

Words 7

Bits 00...15
(00...17)

Not used.
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Isolated Analog Combo Module — 1794-1F2X0F2I Series B Image

Table Mapping
Module Image
1/0 Image
. Input Data Channel 0
Input Size Input Data Channel 1
Read 0to 7 Words <:I Read Back Qutput Data Channel 0
Read Back Qutput Data Channel 1
Real Time Sample
pu| Fp| cF| l3o Jon
|P1 |P0| |v1 |v0 |vvw|vv0| u1fuo
Output Size ENl S1 |SU | Setto 0
Write |:> Output Data Channel 0
0to 7 Words
Output Data Channel 1
I Channel Filters
Channel Configuration
Real Time Sample Programmed Interval
c |1 ] mfarfoo]  [rv]ox]ok[so]  channel#
Table 5.10 Analog Combo Module — 1794-1F2X0F2I Read
Word/Dec. Bit | 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
Word/Octal Bit | 17 16 15 14 13 12 11 10 07 06 05 04 03 02 01 00
Read Word 0 Input Data Channel 0
Word 1 Input Data Channel 1
Word 2 Read Back Channel 0
Word 3 Read Back Channel 1
Word 4 0 Real Time Sample
Word 5 PU FP CF 0 Reserved 0 0 0 0 0 BD DN |0
Word 6 o [0 [o |o [P ‘PO‘O ‘0 0 [0 |[vi [vo |w1 [wo |[UT |UO
Where:

PU = Power up unconfigured state
FP = Field power off

CF = In configuration mode

BD = Calibration bad

DN = Calibration accepted

PO and P1 = Qutput holding in response to Q0...Q1
W0 and W1 = Wire off current loop status for input channels 0 and 1 respectively. Not used on
voltage outputs.
U0 and U1 = Underrange for input channels o and 1 respectively.
V0 and V1 = Overrange for input channels o and 1 respectively.
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Table 5.11 Configure Your Input Channels
Input Channel Configuration
03 {02 |01 |00 |[Setthese hitsfor Channel 0
07 |06 |05 |04 | Setthese bitsfor Channel 1
Bit Settings Input Values | Data Format % Input Range?! Module Update Rate
Underrange - -
% Overrange | Hexadecimal | Decimal (RTSI=0) | (RTSI=0)
IT=1
0 [0 [0 [0 [Channelnotconfigured
0 (0 |0 |1 4..20mA | signed2's 4% Under; <0000-7878> <0000-30840> |7.5ms 5.0ms
complement 4% Qver
0 |0 1 0 |10V signed 2's 2% Under; <831F-7CE1> <-31969-64969> | 25 ms 2.5ms
complement 2% Qver
0 |0 1 1 15V signed 2's 4% Under; <B8618-79E8> <-31208-31208> | 2.5 ms 2.5ms
complement 4% Qver
0 |1 0 |0 [0...20mA |signed?2’s 0% Under; <0-2710> <0-10000> 7.5ms 5.0ms
complement % | 4% Over
0 |1 0 |1 4..20mA | signed?2's 4% Under; <0-2710> <0-10000> 7.5ms 5.0ms
complement % | 4% Over
0 1 1 0 |(0...10V signed 2's 0% Under; <0-2710> <0-10000> 5.0ms 5.0ms
complement % | 2% Over
0 |1 1 1 10V signed 2's 2% Under; <D8F0-2710> <-10000-10000> | 5.0 ms 5.0ms
complement % | 2% Over
1 0 |0 [0 |0..20mA |hinary 0% Under; <0000-F3CF> <0000-62415> 2.5ms 2.5ms
4% Qver
T 10 |0 |1 |4 20mAl"|binary 4% Under; | <0000—FOF1> <0000-61681> | 7.5ms 5.0 ms
4% Over
1 0 1 0 |(0..10V binary 0% Under; <0000-F9C2> <0000-63938> 2.5ms 2.5ms
2% QOver
1 0 |1 1 0...5V binary 0% Under; <0000-F3CF> <0000-62415> | 25ms 25ms
4% Qver
1 1 0 [0 |0...20mA | offsetbinary, 4% Under; <0618-F9E8> <1560-63976> 25ms 2.5ms
8000 H=0mA 4% Over
1 1 0 1 4..20mA | offset binary, 4% Under; <B000-F878> <32768-63608> | 7.5ms 5.0ms
8000 H=4mA 4% QOver
1 1 1 0 |10V offset binary, 2% Under; <031F—FCE1> <799-64737> 25ms 25ms
8000 H=0mA 2% Qver
1 1 1 1 15V offset binary, 4% Under; <0618-F9E8> <1560-63976> 25ms 2.5ms
8000 H=0mA 4% Over
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Underrange for 4...20 mA occurs in the blind area below 0 (3.2 mA).

<and > indicate the overrun beyond actual range (about 5%).
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Table 5.12 Set Input Filter

Bits Channel
03 02 01 00 Input Channel 0
07 06 05 04 Input Channel 1

A/D Conversion Rate | Low Pass Filter
0 0 0 0 1200 Hz No low pass
0 0 0 1 1200 Hz 100 ms low pass
0 0 1 0 1200 Hz 500 ms low pass
0 0 1 1 1200 Hz 1000 ms low pass
0 1 0 0 600 Hz No low pass
0 1 0 1 600 Hz 100 ms low pass
0 1 1 0 600 Hz 500 ms low pass
0 1 1 1 600 Hz 1000 ms low pass
1 0 0 0 300 Hz No low pass
1 0 0 1 300 Hz 100 ms low pass
1 0 1 0 300 Hz 500 ms low pass
1 0 1 1 300 Hz 1000 ms low pass
1 1 0 0 150 Hz No low pass
1 1 0 1 150 Hz 100 ms low pass
1 1 1 0 150 Hz 500 ms low pass
1 1 1 1 150 Hz 1000 ms low pass

Table 5.13 Configure Your Outputs for the 1794-1F2X0F2I Analog Combo Module

Configuration Nominal | Data Type Output Values'" Update
Bits Range Rate
MSD LSD Hexadecimal | Decimal

0 |0 |0 |1 [4...20mA |signed2's complement <0000-7878> | <0000—30840> 5.0ms
0 (0 [1 |0 |£10V signed 2's complement <B8618-79E8> | <-31208-31208> |2.5ms
0 |0 |1 |1 |45V signed 2's complement <B8618-79E8> | <-31208-31208> |2.5ms
0 |1 |0 |0 |[0...20mA |signed2's complement % | <0-2710> <0-10000> 5.0 ms
0 |1 |0 |1 [4...20mA |signed?2'scomplement % |<0-2710> <0-10000> 5.0 ms
0 |1 {1 |0 [0..10V signed 2's complement % | <0-2710> <0-10000> 5.0ms
0 (1 [T |1 |£10V signed 2's complement % | <D8F0-2710> | <-10000—-10000> | 5.0 ms
7 10 |0 |0 [0...20mA | binary <0000—F3CF> | <0000-62415> | 2.5ms
710 {0 |1 |4..20mA |binary <0000—-FOF1> | <0000-61681> | 5.0ms
T /0 (1 {0 |0...10V binary <0000—F3CF> | <0000-62415> 2.5ms
T 10 (1 |1 ]0...5V binary <0000—F3CF> | <0000-62415> 2.5ms
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Table 5.13 Configure Your Outputs for the 1794-1F2X0F2I Analog Combo Module

C(_)nfiguration Nominal | Data Type Output Values!! Update
Bits Range Rate
MSD LSD Hexadecimal | Decimal

7 11 |0 |0 |0...20mA | offset binary <B000-F9EB> | <32768-63976> |2.5ms
T |1 {0 |1 |4..20mA |offsetbinary <B000-F878> | <32768-63608> |5.0ms
T 11 (1 |0 |10V offset binary <0618-F9E8> | <1560-63976> 2.5ms
T 11T |1 |1 |45V offset binary <0618-F3E8> | <1560-63976> 2.5ms

" < and > indicate the overrun beyond actual range (about 5%).

Table 5.14 Word/Bit Descriptions for the 1794-1F2X0F2I Isolated Analog Combo Module

93

Write Word Decimal Bit Definition
(Octal Bit)
Word 0 Bits 00...15 Input Channel 0 input data — 16-bit unipolar; 15-bit plus
(00...17) sign bipolar
Word 1 Bits 00...15 Input Channel 1 input data — 16-bit unipolar; 15-bit plus
(00...17) sign bipolar
Word 2 Bits 00...15 Read Back Output Channel 0 — During normal operation, it
(00...17) is a copy of the output of channel 0. During an EN transition, it
is the condition of the output as determined by S1 and SO.
Word 3 Bits 00...15 Read Back OQutput Channel 1 — During normal operation, it
(00...17) is a copy of the output of channel 1. During an EN transition, it
is the condition of the output as determined by S1 and SO.
Word 4 Bits 00...15 Real Time Sample. The fixed time period you set telling the
(00...17) module when to provide data to the processor.
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Table 5.14 Word/Bit Descriptions for the 1794-1F2X0F2I Isolated Analog Combo Module

Write Word Decimal Bit Definition

(Octal Bit)

Word b Bits 00 Reserved.

Bits 01 Calibration Done hit (DN) — This bit is set to 1 after a
calibration cycle is completed.

Bits 02 Calibration Bad bit (BD) — This bit is set to 1 if the channel
calibration coefficients cannot be saved or read properly.

Bits 03...07 Setto 0.

Bits 08...11 Reserved.

(10...12)

Bit 12 (14) Setto 0.

Bit 13 (15) Configuration mode bit (CF) — This bit is set (1) when the
configuration mode is selected (bit 15, word 6 in the block
transfer write set to 1). When this bit is set (1), the module
status indicator flashes.

Bit 14 (16) Field Power Off bit (FP) — This bit is set (1) when the 24V
field power fails. When this bit is set (1), the module status
indicator flashes.

Bit 15(17) 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.

Word 6 Bits 00...01 Underrange bits (U) — These bits, when set (1), indicate the
corresponding current output channel is open. WO (bit 02)
corresponds to channel 0, and W1 (bit 03) corresponds to
channel 1.

Bits 02...03 Wire-Off status bits. (W) — These bits, when set (1), indicate
the corresponding current output channel is open. W0
corresponds to channel 0, W1 corresponds to channel 2, and
S0 on.

Bits 04...05 Overrange bits (V) — These bits are set (1) when the input
channel is above a preset limit as defined by the configuration
selected. Bit 04 corresponds to input channel 0 and bit 05
corresponds to input channel 1.

Bits 06...09 Not used. Set to 0.

(06...11)

Bits 10...11 Hold output bits (P) — These bits are set (1) in response to Q0

(12...13) or Q1 and a transition of the EN bit. When PO or P1 is set (1),
they indicate that the output is holding at the level in the
readback data for the respective channel. These bits return to
0 when the output data matches the readback output data.

Bits 12...15 Not used. Set to 0.

(14...17)
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Table 5.14 Word/Bit Descriptions for the 1794-IF2X0F2I Isolated Analog Combo Module

Write Word Decimal Bit Definition
(Octal Bit)
Write Word 0 Bits 00...12 Not used.
(00...14)
Bits 13...14 Safe State Source bits (S1/S0) — \When EN is 0, these bits
(15...16) designate the source of the safe state data.
Bit 13=0, bit 14 =1 —reset outputs to 0V/0 mA
Bit 13 =1, bit 14 =1 —hold output at its current level
Bits 15 (17) Output enable bit (EN) — When set (1), the outputs are
enabled. This bit must be set in order for the real time data to
appear at the outputs. If this bit is not set (0), the outputs will
be determined by S1/S0.
Word 1 Bits 00...15 Output Channel 0 data.
(00...17)
Word 2 Bits 00...15 Output Channel 1 data.
(00...17)
Word 3 Input Channels 0 and 1 Filter Selections
Bits 00...01 Channel O Filter Setting
Bits 04...07 Channel 1 Filter Setting
Bits 08...15 Setto 0.
(10...17)
Word 4 Channel Configuration
Bit 00...03 Input Channel 0 Configuration
Bits 04...07 Input Channel 1 Configuration
Bits 08...11 Output Channel 0 Configuration
(10...13)
Bits 12...15 Output Channel 1 Configuration
(14...17)
Word 5 Bits 00...14 Real Time Sample Interval — Programs the interval of the
(00...16) real time sample. Can be varied from 0 to 30 seconds (30000
decimal). Resolution is in ms with granularity in 5 ms steps.
Bit 15(17) Setto 0.
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Table 5.14 Word/Bit Descriptions for the 1794-1F2X0F2I Isolated Analog Combo Module

Write Word Decimal Bit
(Octal Bit)

Definition

Word 6 Bits 00...03

Channel calibration selection bit. When this bit is set (1),
the channel can be calibrated using the initiate calibration bit
(IC). Bit 00 corresponds to input channel 0, bit 01 corresponds
to input channel 1, bit 02 corresponds to output channel 0, bit
03 corresponds to output channel 1.

Bit 04

Gain/Offset selection bit (GO) — When this bit is set (1), a
reset (0), set (1), reset (0) pattern of the calibration clock bit
(CK) causes a gain calibration to occur. When this bit is set to
0, areset (0), set (1), reset (0) pattern of the calibration clock
bit (CK) causes an offset calibration to occur.

Bit 05

Calibration clock hit (CK) — When this bit is set to 1
(calibration mode), the calibration coefficient for the selected
channels is accepted. When this bit is reset (0), the accepted
calibration coefficients are stored in the selected channels,
applied, and the calibration mode exited. Monitor status bits
DN and BD for successful calibration.

Bit 06

Quick Calibration bit (QK) — Normally reset (0). When this
bit is set (1) during a calibration sequence, the calibration
coefficient is stored to all related configurations for the
selected channels. Note: This method of calibration quickly
calibrates the selected channels, you will not be within the
rated accuracy of the module.

Bit 07

Revert to defaults bit (RV) — Normally reset (0). When set (1)
during a calibration procedure, default values for selected
channels are used for the calibration coefficient.

Bits 08...09
(10...11)

Not used. Set to 0.

Bits 10...11
(12...13)

Request for hold outputs (Q) — Channel request bits that
instruct an output to hold its output level when EN transitions
from 0 to 1to 0. When EN is 0, outputs go to a safe state
dictated by S1/S0. When EN returns to 1, the outputs will hold
their level until the output data equals the output level.
P0...P3 indicates channels holding. Qutput read back data
shows what level is being held. Q0 = bit 08 (10) = channel 0;
Q1 = bit 08 (10) = channel 1, and so on.

Bit12(14)

Interrupt Toggle bit (IT) — This bit, when set (1), permits
interleaving of module interrupts ensuring exchange of critical
data when channels are configured for their fastest update
times. RTSI and “no low pass filter” must be 0 in order for the
module to recognize this feature. This groups data update
rates for all channels to the slowest configuration setting of
any of the channels. In addition, channel update rates for all
channels with a 7.5 ms update rate are reduced to 5.0 ms.
When reset (0), real time sampling and filter features

are enabled.

Bit 13(15)

Transparent bit (TR) — This bit, when set to 1, permits
configuration to be changed without using the IC bit.
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Table 5.14 Word/Bit Descriptions for the 1794-IF2X0F2I Isolated Analog Combo Module

Write Word

Decimal Bit Definition
(Octal Bit)

Word 6

Bit 14 (16) Setto 1.

Bit 15(17) Initiate Configuration bit (IC) — When set (1), instructs the
module to enter configuration mode. Present configuration
data prior to or coincident with IC being set. Once IC returns to
0, additional configuration information is ignored.

Word 7

Bits 00...15 Not used.
(00...17)

Defaults

Chapter Summary

97

Each I/O module has default values associated with it. At default, each module
will generate inputs/status and expect outputs/configuration.

Module Defaults for: Factory Defaults Real Time Size

Catalog
Number

Description Input Output Input Output
Default | Defaults Defaults Defaults

1794-IF4l

4-pt Isolated Analog Input | 7 8 4 0

1794-0F4

4-pt Isolated Analog Output | 6 9 4 5

1794-IF2X0F2l

2in/2 out Isolated 7 8 4 2
Analog Combo

Factory defaults are the values available by the adapter.

You can change the I/O data size for a module by reducing the number of words
mapped into the adapter module, as shown in real time sizes.”

Real time sizes are the settings that provide optimal real time data to the adapter
module. These values appear when you:

e first power up the system, and

® no previous stored settings have been applied.

Analog modules have 15 words assigned to them. This is divided into input
words/output words. You can reduce the I/O data size to fewer words to increase
data transfer over the backplane. For example, a 4 input analog module has 7
words input/8 words output. You can reduce the input words to 4 by not using
the real time sample, module status or channel status. Likewise, you can reduce
the write words to 0, thus eliminating the conversion rate/filter settings, channel
range/data format, real time sample interval and configuration/calibration and
unused words.

In this chapter, you read how to communicate with DeviceNet and ControlNet

adapters using I/O data mapping.
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Notes:

Publication 1794-UMO08E-EN-P - March 2020

98



Chapter 6

What This Chapter Contains

About the

ControlNet Adapter

Communication Over the

FLEX I/0 Backplane

99

Network :

Input, Output, Status and Configuration Files

for Analog Modules when used
with ControlNet

Read this chapter to troubleshoot your I/O module.

For Information On See Page
About the ControlNet Adapter 99
Communication Over the FLEX 1/0 Backplane 99

Polled I/0 Structure 100

Safe State Data 101
Communication Fault Behavior 102

Idle State Behavior 102
Input Data Behavior Upon Module Removal 102

The FLEX I/0O ControlNet adapter, catalog numbers 1794-ACN15 and
1794-ACNRIS, is the interface between up to 8 FLEX I/O modules and a
ControlNet processor or scanner. The adapter can support ControlNet real-time
data connections to individual modules or module groups. Each connection is

independent of the others and can be from different processors or scanners.

One 1794-ACN15 and 1794-ACNR15 ControlNet adapter can interface with

up to eight terminal base units with installed FLEX I/O modules, forming a
FLEX I/O system of up to eight slots. The adapter communicates to other
network system components (typically one or more controllers or scanners,
and/or programming terminals) over the DeviceNet network. The adapter
communicates with its I/O modules over the backplane.

ControlNet
Adapter

Slot 0

* Read
Words

* Write
Words

I/0 Module
0
Inputs
< ead Status
Write OUtpUtS
—I_’ Configuration

—

I/0 Module I/0 Module
Inputs Inputs
Status Status

[}
Outputs Outputs
Configuration Configuration

Slot 1

Slot 7
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Polled I/0 Structure

Network READ Slot 1 Input Data
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The I/O 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.
The length of each I/O module’s read words and write words vary in size
depending on module complexity. Each I/O module will support at least 1 input
word or 1 output word. Status and configuration are optional, depending on the
module.

For example, a 16 point discrete input module will have up to 2 read words and 1
write word.

Module Image

1/0 Image

Input Size Inputs
1or2Words | <23

16-point Discrete Input Module Not used

Output Size |:> Not used Delay | Delay

Time Time

Output data is received by the adapter in the order of the installed I/O modules.
The Output data for Slot 0 is received first, followed by the Output data for Slot
1, and so on up to slot 7.

The first word of input data sent by the adapter is the Adapter Status Word. This
is followed by the input data from each slot, in the order of the installed I/O
modules. The Input data from Slot 0 is first after the status word, followed by
Input data from Slot 2, and so on up to slot 7.

DeviceNet Adapter

Read Data

Adapter Status
Slot 0 Input Data

[

<%0 | 10 Module [ 1/0 Module | . | 1/0 Modue
Write Data Write_| Slot0 Slot 1 Slot 7

Slot 0 Qutput Data

Slot 1 Qutput Data

Slot 7 Output Data

Adapter Input Status Word

The input status word consists of:
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e 1/O module fault bits — 1 status bit for each slot
e node address changed — 1 bit
e [/O status — 1 bit

I/0 Module Fault Bits

Bit: 15 10 through 15 9876543210
~J]w o || < MmN — o
Not Used HEEEEEEE

I/0 State Bit —T

Node Address Changed Bit

The adapter input status word bit descriptions are shown in the following table:

Bit Description Bit Explanation

|/0 Module Faults 0 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.

This bit is set (1) when an error is detected in slot position 2.

This bit is set (1) when an error is detected in slot position 3.

This bit is set (1) when an error is detected in slot position 4.

This bit is set (1) when an error is detected in slot position 6.

This bit is set (1) when an error is detected in slot position 7.

0| N[ g B WON

(
(
(
This bit is set (1) when an error is detected in slot position 5.
(
(
(

Node Address Changed This bit is set (1) when the node address switch setting has

been changed sing power up.

I/0 Status 9 Bit=0—idle
Bit=1-run

10...15 | Not used — sent as zeroes.

Possible causes for an I/O Module Fault are:

e Transmission errors on the FLEX I/O backplane

a failed module

a module removed from its terminal base

incorrect module insertion in a slot position

the slot is empty

Safe State Data The ControlNet adapter provides the non-discrete module output data during
communication faults or processor idle state. This “safe state data” assures that a
known output will be applied to the output devices to maintain a previously
designated safe operating condition during the previously mentioned failure
modes. The processor or scanner software must include the means to specify this
safe state data for each non-discrete module.
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Communication Fault
Behavior

Idle State Behavior

Input Data Behavior Upon
Module Removal
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You can configure the adapter response to a communication fault for each I/O
module in its system. Upon detection of a communication fault, the adapter can:

® lcave the module output data in its last state (hold last state)
e reset the module output data to zero (reset)

e apply safe state data to the module output

The ControlNet adapter can detect the state of the controlling processor or
scanner. Only 2 states can be detected: run mode, or program mode (idle).

When run mode is detected, the adapter copies the output data received from the
processor to the corresponding module output. When program mode is detected,
the adapter can be configured to:

e Jcave the module output data in its last state (hold last state)
e reset the module output data to zero (reset)

e apply safe state data to the module output

I/O module input data sent by the adapter upon module removal is configurable.

The adapter can:

e reset the module output data to zero (reset)

¢ leave the module output data in the last state before module removal (hold
last state)

To find the image table for: See Page

4 Input Isolated Analog Module — 1794-IF4l, 103
1794-1FAIXT, 1794-IFAICFXT Table Mapping

4 Isolated Output Analog Module — 1794-QF4| 109
Image Table Mapping

Isolated Analog Combo Module — 1794-IF2X0F21 | 115
Image Table Mapping
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Table 6.1 Input Map

4 Input Isolated Analog Module — 1794-1F4l, 1794-1F4IXT,
1794-IF4ICFXT Table Mapping

Set EN bit Off (0) for Configuration block. Module actions (Reset, Safe State
and Hold Last State) are set using programming software.

Dec. 15 (14 (13 |12 |11 10 (09 |08 |07 |06 (05 (04 (03 |02 |O1 00
Oct. 17 (16 (15 |14 |13 (12 |1 10 (07 |06 |05 |04 (03 (02 |O1 00
Word 0 Analog Value Channel 0

Word 1 Analog Value Channel 1

Word 2 Analog Value Channel 2

Word 3 Analog Value Channel 3

Word 4 Real Time Sample

Word 5 PU |FP CF 0 Reserved 0 0 0 0 0 BD |DN |0
Word 6 00000‘0 ‘0 ‘0 V3 (V2 [vi [vo [Uu3 [Uz [uUl |Uo
Where:

PU = Power up inconfigured

FP = Field power off

CF = In configuration mode

BD = Bad calibration

DN = Calibration accepted

U = Underrange for specified channel
V = Overrange for specified channel

Table 6. 2 Output (Configuration) Map

Dec. 15 (14 (13 |12 |11 10 (09 |08 |07 |06 (05 (04 (03 |02 |O1 00
Oct. 17 6 |15 |14 (13 |12 |1 10 |07 (06 (05 |04 (03 |02 |01 00
Word 0 PU FP CF 0 Reserved 0 0 0 0 0 BD DN |0
Word 1 Ch 3 Filter Ch 2 Filter Ch 1 Filter Ch O Filter

Word 2 Output Ch 3 Configuration | Output Ch 2 Configuration | Output Ch 1 Configuration | Output Ch 0 Configuration
Word 3 0 Real Time Sample Interval
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Table 6. 2 Output (Configuration) Map

Dec. 15 (14 (13 |12 |11 0 (09 (08 (07 |06 (05 (04 |03 (02 |01 00
Oct. 17 (16 (15 (14 |13 (12 |1 10 |07 (06 (05 |04 (03 |02 |01 00
Word 4 IC 1 TR T 0 CH |SK |FS Rv. | QK |CK |GO |Channel Number

Word 5 Reserved

Where:

EN = Enable bit (not used on input module)
IC = Initiate Configuration bit

TR = Transparent bit

IT = Interrupt toggle bit

CH - Chop Mode Disable.

SK =FIR Filter Disable

FS = Fast Step Response
RV = Revert to default bit
QK = Quick calibration
CK = Calibration clock
GO = Gain Offset select

Table 6.3 Word/Bit Descriptions for Isolated Analog Input Module

Word Decimal Bit Definition
(Octal Bit)

Input Word 0 Bits 00...15 Channel 0 analog data — Real time input data per your
(00...17) configuration

Word 1 Bits 00...15 Channel 1 analog data — Real time input data per your
(00...17) configuration

Word 2 Bits 00...15 Channel 2 analog data — Real time input data per your
(00...17) configuration

Word 3 Bits 00...15 Channel 3 analog data — Real time input data per your
(00...17) configuration

Word 4 Bits 00...15 Real Time Sample. The elapsed time in increments
(00...17) programmed by the real time sample interval.

Word 5 Bit 00 Reserved
Bit 01 Calibration Done hit (DN) — This bit is set to 1 aftera

calibration cycle is completed.

Bit 02 Calibration Bad bit (BD) — This bit is set to 1 if the channel

calibration coefficients cannot be saved or be read properly.

Bits 03...07 Setto 0.

Bits 08...11 Reserved.

(10...13)

Bit 12 (14) Setto 0.

Bit 13 (15) Configuration mode bit (CF) — This bit is set (1) when the

calibration mode is selected (bit 15, word 5 in the block
transfer write set to 1). When this bit is set (1), the module
status indicator flashes.

Bit 14 (16) Field Power Off bit (FP) — This bit is set (1) when the 24V
field power fails. When this bit is set (1), the module status
indicator flashes.
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Table 6.3 Word/Bit Descriptions for Isolated Analog Input Module

Word Decimal Bit Definition
(Octal Bit)

Word 5 Bit 15(17) 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.

Word 6 Bits 00...03 Underrange bits (U) — These bits are set (1) when the input
channel is below a preset limit as defined by the configuration
selected. UO (bit 00) corresponds to input channel 0 and U1 (bit
01) corresponds to input channel 1, and so on.

Bits 04...07 Overrange bits (V) — These bits are set (1) when the input
channel is above a preset limit as defined by the configuration
selected. Bit 04 corresponds to input channel 0 and bit 05
corresponds to input channel 1, and so on.

Bits 08...15 Not used. Set to 0.

(10...17)

Configuration Bits 00...14 Not used. Set to 0.

Word 0 (00...18)

Bit 15(17) Output enable bit (EN) — Not used in the 1794-IF4] module.

Word 1 Channels 0 through 3 Filter Selections

Bits 00...03 Channel O Filter Setting
Bits 04...07 Channel 1 Filter Setting
Bits 08...11 Channel 2 Filter Setting
(00...13)
Bits 12...15 Channel 3 Filter Setting
(14...17)
Word 2 Channel Configuration
Bits 00...03 Channel 0 Configuration
Bits 04...07 Channel 1 Configuration
Bits 08...11 Channel 2 Configuration
(10...13)
Bits 12...15 Channel 3 Configuration
(14...17)
Word 3 Bits 00...14 Real Time Sample Interval — Programs the interval of the
(00...16) real time sample. Can be varied 0...30 seconds (30000
decimal). Resolution is in ms with granularity in 5 ms steps.
Bit 15(17) Not used. Set to 0.
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Table 6.3 Word/Bit Descriptions for Isolated Analog Input Module

Word

Decimal Bit
(Octal Bit)

Definition

Word 4

Bits 00...03

Channel calibration selection bit. When this bit is set (1),
the channel can be calibrated using the calibration clock bit
(CK). Bit 00 corresponds to input channel 0, bit 01 corresponds
to input channel 1, it 02 corresponds to input channel 2, bit 03
corresponds to input channel 3.

Bit 04

Gain/Offset selection bit (GO) — When this bit is cleared, a
0...1to 0 transition of the CK bit performs on offset calibration.
When this bit is 1, the module is directed to do a gain
calibration.

Bit 05

Calibration clock hit (CK) — \When this bit is set to 1
(calibration mode), the calibration coefficient for the selected
channels is accepted. When this bit is reset (0), the accepted
calibration coefficients for the selected channels are stored,
applied, and the calibration mode exited. Monitor status bits
DN and BD for successful calibration.

Bit 06

Quick Calibration bit (QK) — Normally reset (0). When this
bit is set (1) during a calibration sequence, the calibration
coefficient is stored to all related configurations for the
selected channels. Note: This method of calibration quickly
calibrates the selected channels, however you will not be
within the rated accuracy of the module.

Bit 07

Revert to defaults bit (RV) — Normally reset (0). When set (1)
during a calibration procedure, default values for selected
channels are used for the calibration coefficient. Note: You
will not be within the rated accuracy of the module.

Bits 08

Not used. Set to 0.
1794-IF4ICFXT —

FastStepResponse (FR) — Use to enable a fast step response
algorithm. The fast step response algorithm, upon sensing a
step input, uses an averaging method rather than the FIR filter.
The FIR goes back into operation once the input has settled.
The default is fast step response disabled (0).

Bit 09

1794-IF4] - Not used. Set to 0.
1794-IF4ICFXT —
FIR Filter Disable (SK) — Use to disable the FIR filter. The

Finite Impulse Response filter is used by the module to
improve signal stability. The default is FIR filter enabled (0).

Bit 10

1794-IF4] - Not used. Set to 0.
1794-IFAICFXT —
Chop Mode Disable (CH) — Use to disable the chop mode.

Chop mode used by the module to reduce offset and drift
errors. The default is chop mode enabled (0).

Bit 11

Not used. Set to 0.

Publication 1794-UMO08E-EN-P - March 2020

106



Input, Output, Status and Configuration Files for Analog Modules when used with ControlNet ~ Chapter 6

107

Table 6.3 Word/Bit Descriptions for Isolated Analog Input Module

Word

Decimal Bit
(Octal Bit)

Definition

Word 4

Bit12(14)

Interrupt Toggle bit (IT) — This bit, when set (1), permits
interleaving of module interrupts ensuring exchange of critical
data when channels are configured for their fastest update
times. RTSI and “no low pass filter” must be 0 in order for the
module to recognize this feature. This groups data update
rates for all channels to the slowest configuration setting of
any of the channels. In addition, channel update rates for all
channels with a 7.5 ms update rate are reduced to 5.0 ms.
When reset (0), real time sampling and filter features are
enabled.

Bit13(15)

Transparent bit (TR) — This bit, when set to 1, permits
configuration to be changed without using the IC bit.

Bit 14 (16)

Setto 1.

Bit15(17)

Initiate Configuration bit (IC) — When set (1), instructs the
module to enter configuration mode. Present configuration
data prior to or coincident with IC being set. Once IC returns to
0, the configuration is applied and any subsequent
configuration information is ignored until IC is toggled.

Table 6.4 Set Input Filter

Bits Channel
03 02 01 00 Input 0
07 06 05 04 Input 1
11 10 09 08 Input 2
15 014 13 12 Input 3

A/D Conversion Rate | Low Pass Filter
0 0 0 0 1200 Hz No low pass
0 0 0 1 1200 Hz 100 ms low pass
0 0 1 0 1200 Hz 500 ms low pass
0 0 1 1 1200 Hz 1000 ms low pass
0 1 0 0 600 Hz No low pass
0 1 0 1 600 Hz 100 ms low pass
0 1 1 0 600 Hz 500 ms low pass
0 1 1 1 600 Hz 1000 ms low pass
1 0 0 0 300 Hz No low pass
1 0 0 1 300 Hz 100 ms low pass
1 0 1 0 300 Hz 500 ms low pass
1 0 1 1 300 Hz 1000 ms low pass
1 1 0 0 150 Hz No low pass
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Table 6.4 Set Input Filter

Bits Channel

1 1 0 1 150 Hz 100 ms low pass

1 1 1 0 150 Hz 500 ms low pass

1 1 1 1 150 Hz 1000 ms low pass

Table 6.5 Configure Your Input Module
Input Channel Configuration
03 |02 |01 |00 | Setthese bits for Channel 0
07 |06 |05 |04 | Setthese bits for Channel 1
11 110 |09 |08 | Setthese bits for Channel 2
15 |14 |13 |12 | Set these bits for Channel 3
Bit Settings Input Data Format % Underrange Input Range Module
Values % Overrange Update
Rate
Hexadecimal | Decimal (RTSI=0)
0 |0 [0 |0 [Channelnotconfigured
0 |0 |0 |1 |4..20mA |signed2'scomplement 4% Under; 4% QOver | <0000-7878> | <0000-30840> | 7.5ms
0 (0 1 |0 |10V signed 2's complement 2% Under; 2% Over | <831F-7CE1> | <-31969-64969> | 2.5 ms
0 (0 |1 |1 |45V signed 2's complement 4% Under; 4% Over | <8618—79E8> | <-31208-31208> | 2.5 ms
0 |1 [0 |0 [0...20mA |signed2'scomplement% | 0% Under; 4% Over | <0-2710> <0-10000> 75ms
0 [1 |0 |1 [4..20mA |signed2'scomplement% | 4% Under; 4% Over | <0-2710> <0-10000> 7.5ms
0 |1 (1 |0 [|0...10V signed 2's complement % | 0% Under; 2% Over | <0-2710> <0-10000> 5.0 ms
o |1 (1 |1 [0V signed 2's complement % | 2% Under; 2% Over | <D8F0-2710> | <-10000—-10000> | 5.0 ms
1 10 |0 |0 |0...20mA |hinary 0% Under; 4% Qver | <0000—F3CF> | <0000-62415> 2.5ms
1 10 |0 |1 [4..20mA |hinary 4% Under; 4% Over | <0000-FOF1> | <0000-61684> 7.5ms
T 10 |1 [0 |0...10V binary 0% Under; 2% Over | <0000-F9C2> | <0000-63938> | 2.5ms
T 10 |1 |1 ]0..5V binary 0% Under; 4% Over | <0000—-F3CF> | <0000-62415> | 2.5ms
T 11 |10 |0 |0...20mA | offsetbinary, 8000 H=0mA | 4% Under; 4% Over | <0618-F9E8> | <1560-63976> 2.5ms
T {1 |0 |1 |4...20mA |offsethinary,8000H=4mA | 4% Under; 4% Qver | <8000—F878> | <32768-63608> |7.5ms
T (1 |1 [0 |£10V offset binary, 8000 H=0mA | 2% Under; 2% Over | <031F-FCE1> | <799-64737> 2.5ms
T 01 |1 |1 |5V offset binary, 8000 H=0mA | 4% Under; 4% Qver | <0618-F9E8> | <1560-63976> |2.5ms
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4 Isolated Output Analog Module — 1794-0F4l Image

Table Mapping
Module Image
Read Back Channel 0
I/0 Image
Read Back Channel 1
Input Size
Read Back Channel 2
0106 Words . Read Back Channel 3
Pulre | cr| [eo [on|
| Hold Outputs | wire-off
Output Size
0105 Words | I [EN[S1]50] Setto0
Output Data Channel 0
Output Data Channel 1
Output Data Channel 2
Output Data Channel 3
Config. Size
7 Words - Channel Configuration
ic | 1{mr]i [os]az{or fao[rv|ak|ck|co]  channel #
EN| S1{S0 Setto0

Output Data Channel 0

Output Data Channel 1

Output Data Channel 2

Output Data Channel 3

Set EN bit Off (0) for Configuration block
Set EN bit On (1) for Qutput block

S0 and S1 bits are not used in ControlNet applications. Set to Off (0).
Module actions (Reset, Safe State and Hold Last State) are set using programming software.

Module
Configuration

Safe State
Data

Publication 1794-UMO08E-EN-P - March 2020



Chapter6  Input, Output, Status and Configuration Files for Analog Modules when used with ControlNet

Table 6.6 Word/Bit Descriptions for the 1794-0F4l Analog Output Module

Word Decimal Bit Definition

(Octal Bit)

Input Word 0 Bits 00...15 Read Back Channel 0 — During normal operation, it is a copy

(00...17) of the output of channel 0. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.

Word 1 Bits 00...15 Read Back Channel 1 — During normal operation, it is a copy

(00...17) of the output of channel 1. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.

Word 2 Bits 00...15 Read Back Channel 2 — During normal operation, it is a copy

(00...17) of the output of channel 2. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.

Word 3 Bits 00...15 Read Back Channel 3 — During normal operation, it is a copy

(00...17) of the output of channel 3. During an EN transition, it is the
condition of the output as determined by S1 and SO. Read back
is an image of what the user has sent as output to the module;
no checks are performed on the data.

Word 4 Bits 00 Reserved.

Bits 01 Calibration Done bit (DN) — This bit is set to 1 after a
calibration cycle is completed.

Bits 02 Calibration Bad bit (BD) — This hit is set to 1 if the channel
calibration coefficients cannot be saved or read properly.

Bits 03...07 Setto 0.

Bits 08...11 Reserved.

(10...12)

Bit 12 (14) Setto 0.

Bit 13 (15) Configuration mode bit (CF) — This bit is set (1) when the
configuration mode is selected (bit 15, word 5 in the block
transfer write set to 1). When this bit is set, the module status
indicator flashes.

Bit 14 (16) Field Power Off bit (FP) — This bit is set (1) when the 24V
field power fails. When this bit is set (1), the module status
indicator flashes.

Bit 15(17) 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, the module
status indicator flashes.
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Table 6.6 Word/Bit Descriptions for the 1794-0F4l Analog Output Module

Word Decimal Bit Definition
(Octal Bit)

Word 5 Bits 00...03 Wire-0ff status bits. (W) — These bits, when set (1), indicate
the corresponding current output channel is open. W0
corresponds to channel 0, W1 corresponds to channel 2, and
S0 on.

Bits 04...07 Setto 0.
Bits 10...11 Hold output bits (P) — These bits are set (1) in response to Q0
(12...13) or Q1 and a transition of the EN bit. When PO or P1 is set (1),
they indicate that the output is holding at the level in the
readback data for the respective channel. These bits return to
0 when the output data matches the readback output data.
Bits 12...15 Setto 0.
(14...17)
Output Word 0 Bits 00...12 Not used.
(00...14)
Bits 13...14 Safe State Source bits (S1/S0) — Not used in ControlNet
(15...16) applications. Turn these bits off (i.e. set to 0)
Bits 15(17) Output enable bit (EN) -
Set this bit off (0) for the configuration block.
Set this bit on (1) for the output block.
Word 1 Bits 00...15 Channel 0 output data — The output data is real time data
(00...17) formatted to the selected configuration. This data is also safe
state data when directed by S1 and SO.

Word 2 Bits 00...15 Channel 1 output data — The output data is real time data

(00...17) formatted to the selected configuration. This data is also safe
state data when directed by S1 and SO.

Word 3 Bits 00...15 Channel 2 output data — The output data is real time data

(00...17) formatted to the selected configuration. This data is also safe
state data when directed by S1 and SO.

Word 4 Bits 00...15 Channel 3 output data — The output data is real time data

(00...17) formatted to the selected configuration. This data is also safe
state data when directed by S1 and SO.

Configuration Word 0 Channel Configuration

Bits 00...03 Channel 0 Configuration
Bits 04...07 Channel 1 Configuration
Bits 08...11 Channel 2 Configuration
(10...13)
Bits 12...15 Channel 3 Configuration
(14...17)

m
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Table 6.6 Word/Bit Descriptions for the 1794-0F4l Analog Output Module

Word Decimal Bit
(Octal Bit)

Definition

Word 1 Bits 00...03

Channel calibration selection bit. When this bit is set (1),
the channel can be calibrated using the calibration clock bit
(CK). Bit 00 corresponds to output channel 0, bit 01
corresponds to output channel 1, it 02 corresponds to output
channel 3, bit 03 corresponds to output channel 4.

Bit 04

Gain/Offset selection bit (GO) — When this bit is cleared, a
0...1to 0 transition of the CK bit performs on offset calibration.
When this bit is 1, the module is directed to do a gain
calibration.

Bit 05

Calibration clock hit (CK) — \When this bit is set to 1
(calibration mode), the calibration coefficient for the selected
channels is accepted. When this bit is reset (0), the accepted
calibration coefficients for the selected channels are stored,
applied, and the calibration mode exited. Monitor status bits
DN and BD for successful calibration.

Bit 06

Quick Calibration bit (QK) — Normally reset (0). When this
bit is set (1) during a calibration sequence, the calibration
coefficient is stored to all related configurations for the
selected channels. Note: Although this method of calibration
quickly calibrates the selected channels, they will not be
within the rated accuracy of the module.

Bit 07

Revert to defaults bit (RV) — Normally reset (0). When set (1)
during a calibration procedure, default values for selected
channels are used for the calibration coefficient. Note: They
will not be within the rated accuracy of the module.

Bits 08...11
(10...13)

Request for hold outputs (@) — Channel request bits that
instruct an output to hold its output level when EN transitions
from 1 to 0to 1. When EN is 0, outputs go to a safe state
dictated by S1/S0. When EN returns to 1, the outputs will hold
their level until the output data equals the output level. PO-P3
indicates channels holding. Output read back data shows what
level is being held. Q0 = bit 08 (10) = channel 0; Q1 =hit 09 (11)
=channel 1, and so on.

Bit12(14)

Interrupt Toggle bit (IT) — This bit, when set (1), permits
interleaving of module interrupts ensuring exchange of critical
data when channels are configured for their fastest update
times. RTSI and “no low pass filter” must be 0 in order for the
module to recognize this feature. This groups data update
rates for all channels to the slowest configuration setting of
any of the channels. In addition, channel update rates for all
channels with a 7.5 ms update rate are reduced to 5.0 ms.
When reset (0), real time sampling and filter features are
enabled.
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Table 6.6 Word/Bit Descriptions for the 1794-0F4l Analog Output Module

Word Decimal Bit Definition

(Octal Bit)

Word 1 Bit 13 (15) Transparent bit (TR) — This bit, when set to 1, permits
configuration to be changed without using the IC bit.

Bit 14 (16) Setto 1.

Bit 15(17) Initiate Configuration bit (IC) — When set (1), instructs the
module to enter configuration mode. Present configuration
data prior to or coincident with IC being set. Once IC returns to
0, the configuration is applied and any subsequent
configuration information is ignored until IC is toggled.

Word 2 Bits 00...12 Not used.

(00...14)

Bits 13...14 Safe State Source bits ($S1/S0) — When EN is 0, these bits

(15...186) designate the source of the safe state data.

Bit 13 =0, bit 14 =1 —reset outputs to 0V/0mA (used with
1794-ASB/C)

Bit 13 =1, bit 14 = 1 — hold output at its current level (used
with 1794-ASB/C)

Bit 13 =0; bit 14 = 0 — Safe state data is in output data words

Bits 15(17) Output enable bit (EN) — When set (1), the outputs are
enabled. This bit must be set in order for the real time data to
appear at the outputs. If this bit is not set (0), the outputs will
be determined by S1/S0.

Word 3 Bits 00...15 Channel 0 output data — The output data is real time data

(00...17) formatted to the selected configuration. This data is also safe
state data when directed by S1 and SO.

Word 4 Bits 00...15 Channel 1 output data — The output data is real time data

(00...17) formatted to the selected configuration. This data is also safe
state data when directed by S1 and SO.

Word b Bits 00...15 Channel 2 output data — The output data is real time data

(00...17) formatted to the selected configuration. This data is also safe
state data when directed by S1 and SO.

Word 6 Bits 00...15 Channel 3 output data — The output data is real time data

(00...17) formatted to the selected configuration. This data is also safe

state data when directed by S1 and SO.
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Table 6.7 Configure Your Outputs — 1794-0F4l Isolated Output Module

Configuration Nominal | Data Type Output Values Update
Bits Range Rate
MSD LSD Hexadecimal | Decimal
0 |0 |0 4...20mA | signed 2's complement <0000-7878> | <0000-30840> |5.0ms
0 |0 |1 10V signed 2's complement <8618—79E8> | <-31208-31208> | 2.5 ms
0 [0 |1 +HV signed 2's complement <8618-79E8> | <-31208-31208> | 2.5 ms
0 [1 |0 0...20mA | signed 2's complement % | <0—-2710> <0-10000> 5.0ms
0 [1 |0 4...20mA | signed 2's complement % | <0-2710> <0-10000> 5.0ms
0 |1 |1 0...10V signed 2's complement % | <0-2710> <0-10000> 5.0 ms
0 [1 |1 +10V signed 2's complement % | <D8F0-2710> <-10000-10000> | 5.0 ms
110 |0 0...20mA | binary <0000-F3CF> | <0000-62415> |2.5ms
110 |0 4...20mA | binary <0000-FOF1> | <0000-61681> | 5.0 ms
710 |1 0...10V binary <0000-F3CF> | <0000-62415> | 2.5ms
710 |1 0...5V binary <0000-F3CF> | <0000-62415> | 2.5ms
1T 11 |0 0...20mA | offset binary <B000-F9E8> | <32768-63976> |2.5ms
T 11 10 4...20mA | offset binary <B8000-F878> | <32768-63608> | 5.0 ms
T 11 |1 10V offset binary <0618-F9E8> | <1560-63976> |2.5ms
T 11 |1 +5HV offset binary <0618-F9E8> | <1560-63976> |2.5ms
114
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Isolated Analog Combo Module — 1794-1F2X0F2I Image

Table Mapping
Module Image
|/0 Image
S ‘ Input Data Channel 0
Input Si
NP7 ofe Input Data Channel 1
Read 0107 Words <:| Read Back Output Data Channel 0
Read Back Qutput Data Channel 1
Real Time Sample
PulFP Jor | Jeoon
[1]eo] [v1Jvo Jwifwo[ uifuo
Output Size en] s1]so] Setto 0
Write 0 to 3 Words |:> Output Data Channel 0
Output Data Channel 1
Configuration Size I Channel Filters T
Write 7 Words |:> Channel Configuration Module
Real Time Sample Programmed Interval Configuration
ic [+ Jre|im [arfao]  Jav]ok]ok[go] Chamei# ] ]
EN| S1]S0 Setto0 i
| Safe State
Safe State Data Channel 0 Data
Safe State Data Channel 1

Set EN bit Off (0) for Configuration block

Set EN bit On (1) for Output block
S0 and S1 bits are not used in ControlNet applications. Set to Off (0).
Module actions (Reset, Safe State and Hold Last State) are set using programming software.

Table 6.8 Word/Bit Descriptions for the 1794-IF2X0F2I Isolated Analog Combo Module

Write Word Decimal Bit Definition
(Octal Bit)
Input Word 0 Bits 00...15 Input Channel 0 input data — Real time input data per your
(00...17) configuration
Word 1 Bits 00...15 Input Channel 1 input data — Real time input data per your
(00...17) configuration
Word 2 Bits 00...15 Read Back Output Channel 0 — During normal operation, it
(00...17) is a copy of the output of channel 0. During an EN transition, it
is the condition of the output as determined by S1 and SO.
Note: Read back data is an image of what the user has sent as
output to the module; no checks are performed on the data.
Word 3 Bits 00...15 Read Back Output Channel 1 — During normal operation, it
(00...17) is a copy of the output of channel 1. During an EN transition, it
is the condition of the output as determined by S1 and SO.
Note: Read back data is an image of what the user has sent as
output to the module; no checks are performed on the data.
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Table 6.8 Word/Bit Descriptions for the 1794-1F2X0F2I Isolated Analog Combo Module

Write Word Decimal Bit Definition

(Octal Bit)

Word 4 Bits 00...15 Real Time Sample. The elapsed time in increments

(00...17) programmed by the real time sample interval.

Word 5 Bits 00 Reserved.

Bits 01 Calibration Done bit (DN) — This bit is set to 1 after a
calibration cycle is completed.

Bits 02 Calibration Bad bit (BD) — This bit is set to 1 if the channel
calibration coefficients cannot be saved or read properly.

Bits 03...07 Setto 0.

Bits 08...11 Reserved.

(10...12)

Bit 12 (14) Setto 0.

Bit 13 (15) Configuration mode bit (CF) — This bit is set (1) when the
configuration mode is selected (bit 15, word 6 in the block
transfer write set to 1). When this bit is set (1), the module
status indicator flashes.

Bit 14 (16) Field Power Off bit (FP) — This bit is set (1) when the 24V
field power fails. When this bit is set (1), the module status
indicator flashes.

Bit 15(17) 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.

Word 6 Bits 00...01 Underrange bits (U) — These bits are set (1) when the input
channel is below a preset limit as defined by the configuration
selected. UO (bit 00) corresponds to input channel 0 and U1 (bit
01) corresponds to input channel 1, and so on.

Bits 02...03 Wire-0ff status bits. (W) — These bits, when set (1), indicate
the corresponding current output channel is open. W0
corresponds to channel 0, W1 corresponds to channel 2, and
S0 on.

Bits 04...05 Overrange bits (V) — These bits are set (1) when the input
channel is above a preset limit as defined by the configuration
selected. Bit 04 corresponds to input channel 0 and bit 05
corresponds to input channel 1.

Bits 06...09 Not used. Set to 0.

(06...11)

Bits 10...11 Hold output bits (P) — These bits are set (1) in response to Q0

(12...13) or Q1 and a transition of the EN bit. When PO or P1 is set (1),
they indicate that the output is holding at the level in the
readback data for the respective channel. These bits return to
0 when the output data matches the readback output data.

Bits 12...15 Not used. Set to 0.

(14...17)
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Table 6.8 Word/Bit Descriptions for the 1794-1F2X0F2I Isolated Analog Combo Module

Write Word Decimal Bit Definition
(Octal Bit)
Output Word 0 Bits 00...12 Not used.
(00...14)
Bits 13...14 Safe State Source bits (S1/S0) — When EN is 0, these bits
(15...16) designate the source of the safe state data.
Bit 13=0, bit 14 = 1 —reset outputs to 0V/0mA (used with
1794-ASB/C)
Bit 13 =1, bit 14 =1 —hold output at its current level (used
with 1794-ASB/C)
Bit 13 =0; bit 14 = 0 — Safe state data is in output data words
Bits 15(17) Output enable bit (EN) — When set (1), the outputs are
enabled. This bit must be set in order for the real time data to
appear at the outputs. If this bit is not set (0), the outputs will
be determined by S1/S0.
Bits 00...15 Output Channel 0 data — The output data is real time data
(00...17) formatted to the selected configuration. This data is also safe
state data when directed by S1 and SO.
Word 1 Bits 00...15 Output Channel 1 data — The output data is real time data
(00...17) formatted to the selected configuration. This data is also safe

state data when directed by S1 and SO.

Configuration
Word 0

Input Channels 0 and 1 Filter Selections

Bits 00...01 Channel O Filter Setting
Bits 04...07 Channel 1 Filter Setting
Bits 08...15 Not used
(10...17)
Word 1 Channel Configuration
Bits 00...03 Input Channel 0 Configuration
Bits 04...07 Input Channel 1 Configuration
Bits 08...11 Output Channel 0 Configuration
(10...13)
Bits 12...15 Output Channel 1 Configuration
(14...17)
Word 2 Bits 00...14 Real Time Sample Interval — Programs the interval of the
(00...186) real time sample. Can be varied 0...30 seconds (30000

decimal). Resolution is in ms with granularity in 5 ms steps.
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Table 6.8 Word/Bit Descriptions for the 1794-1F2X0F2I Isolated Analog Combo Module

Write Word Decimal Bit Definition
(Octal Bit)
Word 3 Bits 00...03 Channel calibration selection hit. When this bit is set (1),

the channel can be calibrated using the calibration clock bit
(CK). Bit 00 corresponds to output channel 0, bit 01
corresponds to output channel 1, bit 02 corresponds to output
channel 3, bit 03 corresponds to output channel 4.

Bit 04 Gain/Offset selection bit (GO) — When this bit is cleared, a
0...1to 0 transition of the CK bit performs on offset calibration.
When this bit is 1, the module is directed to do a gain
calibration.

Bit 05 Calibration clock hit (CK) — \When this bit is set to 1
(calibration mode), the calibration coefficient for the selected
channels is accepted. When this bit is reset (0), the accepted
calibration coefficients for the selected channels are stored,
applied, and the calibration mode exited. Monitor status bits
DN and BD for successful calibration.

Bit 06 Quick Calibration bit (QK) — Normally reset (0). When this
bit is set (1) during a calibration sequence, the calibration
coefficient is stored to all related configurations for the
selected channels. Note: Although this method of calibration
quickly calibrates the selected channels, they will not be
within the rated accuracy of the module.

Bit 07 Revert to defaults bit (RV) — Normally reset (0). When set (1)
during a calibration procedure, default values for selected
channels are used for the calibration coefficient. Note: They
will not be within the rated accuracy of the module.

Bits 08...09 Not used. Set to 0.

(10...11)

Bit10...11 Request for hold outputs (@) — Channel request bits that
(12...13) instruct an output to hold its output level when EN transitions

from1...0to 1. When EN is 0, outputs go to a safe state
dictated by S1/S0. When EN returns to 1, the outputs will hold
their level until the output data equals the output level. PO—P3
indicates channels holding. Output read back data shows what
level is being held. Q0 = bit 08 (10) = channel 0; Q1 =hit 08 (10)
= channel 1, and so on.
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Table 6.8 Word/Bit Descriptions for the 1794-1F2X0F2I Isolated Analog Combo Module

Write Word Decimal Bit Definition
(Octal Bit)
Word 3 Bit 12 (14) Interrupt Toggle bit (IT) — This bit, when set (1), permits

interleaving of module interrupts ensuring exchange of critical
data when channels are configured for their fastest update
times. RTSI and “no low pass filter” must be 0 in order for the
module to recognize this feature. This groups data update
rates for all channels to the slowest configuration setting of
any of the channels. In addition, channel update rates for all
channels with a 7.5 ms update rate are reduced to 5.0 ms.
When reset (0), real time sampling and filter features are

enabled.

Bit 13 (15) Transparent bit (TR) — This bit, when set to 1, permits
configuration to be changed without using the IC bit.

Bit 15(17) Initiate Configuration bit (IC) — When set (1), instructs the

module to enter configuration mode. Present configuration
data prior to or coincident with IC being set. Once IC returns to
0, the configuration is applied and any subsequent
configuration information is ignored until IC is toggled.

Word 4 Bits 00...12 Not used.
(00...14)
Bits 13...14 Safe State Source bits (S1/S0) —Not used in ControlNet
(15...16) applications. Set these bits off (0).
Bit 15(17) Output enable bit (EN)

Set this bit off (0) for the configuration block.

Set this bit on (1) for the output block.

Word 5 Bits 00...15 Output Channel 0 data
(00...17)

Word 6 Bits 00...15 Output Channel 1 data
(00...17)

Table 6.9 Configure Your Input Channels

Input Channel Configuration

03 {02 | 01 |00 | Set these bits for Channel 0

07 | 06 | 05 | 04 | Set these bits for Channel 1

Bit Settings Input Data Format % Underrange Input Range Module
Values % Overrange Update

Rate
Hexadecimal | Decimal (RTSI=0)

0 |0 [0 |0 |Channelnotconfigured

0 |0 |0 |1 [4...20mA |signed2's complement 4% Under; 4% QOver | <0000-7878> | <0000—30840> 7.5ms

0 {0 |1 |0 |10V signed 2's complement 2% Under; 2% Over | <831F—7CE1> | <-31969-64969> | 2.5ms

0 |0 |1 |1 |45V signed 2's complement 4% Under; 4% Over | <8618—79E8> | <-31208-31208> | 2.5ms

0 |17 (0 |0 |0...20mA | signed2's complement % 0% Under; 4% Over | <0-2710> <0-10000> 7.5ms
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Table 6.9 Configure Your Input Channels

Input Channel Configuration

0 |17 |0 |1 |4...20mA |signed2's complement % 4% Under; 4% Over | <0-2710> <0-10000> 7.5ms
0 |1 (1 (0 |0...10V signed 2's complement % 0% Under; 2% Over | <0-2710> <0-10000> 5.0ms
0 |1 |1 |1 [£10V signed 2's complement % 2% Under; 2% QOver | <D8F0-2710> | <-10000—10000> 5.0ms
110 {0 [0 |0...20mA | binary 0% Under; 4% Qver | <0000—F3CF> | <0000-62415> 2.5ms
T 10 |0 |1 |4 20maAl" | binary 4% Under; 4% Over | <0000-FOF1> | <0000-61681> 75ms
110 (1 [0 |0...10V binary 0% Under; 2% Over | <0000-F9C2> | <0000-63938> 25ms
T (0 |1 |1 [0...5V binary 0% Under; 4% Over | <0000-F3CF> | <0000-62415> 25ms
711 10 |0 |0...20mA | offset binary, 8000 H=0 mA | 4% Under; 4% Over | <0618-F9E8> | <1560-63976> 2.5ms
111 {0 [1 |4...20mA | offset binary, 8000 H=4 mA | 4% Under; 4% Over | <B000—F878> | <32768—63608> 7.5ms
T (1 |1 |0 |[£10V offset binary, 8000 H =0 mA | 2% Under; 2% Over | <031F-FCE1> | <799-64737> 2.5ms
T (1 |1 |1 |45V offset binary, 8000 H =0 mA | 4% Under; 4% Over | <0618-F9E8> | <1560-63976> 25ms

(1)

Underrange for 4...20 mA occurs in the blind area below 0 (3.2 mA).

Table 6.10 Set Input Filter

Bits Channel
03 02 01 00 Input Channel 0
07 06 05 04 Input Channel 1

A/D Conversion Rate | Low Pass Filter
0 0 0 0 1200 Hz No low pass
0 0 0 1 1200 Hz 100 ms low pass
0 0 1 0 1200 Hz 500 ms low pass
0 0 1 1 1200 Hz 1000 ms low pass
0 1 0 0 600 Hz No low pass
0 1 0 1 600 Hz 100 ms low pass
0 1 1 0 600 Hz 500 ms low pass
0 1 1 1 600 Hz 1000 ms low pass
1 0 0 0 300 Hz No low pass
1 0 0 1 300 Hz 100 ms low pass
1 0 1 0 300 Hz 500 ms low pass
1 0 1 1 300 Hz 1000 ms low pass
1 1 0 0 150 Hz No low pass
1 1 0 1 150 Hz 100 ms low pass
1 1 1 0 150 Hz 500 ms low pass
1 1 1 1 150 Hz 1000 ms low pass
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Table 6.11 Configure Your Outputs for the 1794-1F2X0OF2I Analog Combo Module
C(_miiguration Nominal | Data Type Output Values!! Update
Bits Range Rate
MSD LSD Hexadecimal | Decimal
0 |0 |0 4...20mA | signed 2's complement | <0000-7878> | <0000—30840> 5.0ms
0 |0 |1 [0 [0V signed 2's complement | <8618-79E8> | <-31208-31208> 2.5ms
0 |0 |1 +5HV signed 2's complement | <8618-79E8> | <-31208-31208> 2.5ms
0 |1 |0 |0 |0...20mA |signed2'scomplement % | <0-2710> <0-10000> 5.0 ms
0 |1 1|0 4...20mA | signed 2's complement % | <0-2710> <0-10000> 5.0ms
0 |1 {1 |0 [0..10V signed 2's complement % | <0-2710> <0-10000> 5.0ms
0o |1 |1 10V signed 2's complement % | <D8F0-2710> | <-10000—10000> 5.0ms
7 /0 {0 |0 |0...20mA | binary <0000—F3CF> | <0000-62415> 2.5ms
7 10 |0 4...20mA | binary <0000—FOF1> | <0000-61681> 5.0 ms
T /0 (1 |0 |0...10V binary <0000—F3CF> | <0000-62415> 2.5ms
T 10 |1 0...5V binary <0000—F3CF> | <0000-62415> 2.5ms
T {1 |0 |0 |0...20mA | offsetbinary <B000—F9E8> | <32768-63976> 2.5ms
T 11 |0 4...20 mA | offset binary <B000-F878> | <32768-63608> 5.0ms
T /1 |1 |0 |10V offset binary <0618-F9E8> | <1560-63976> 2.5ms
T 11 |1 +HV offset binary <0618-F9E8> | <1560-63976> 2.5ms

M <and > indicate the overrun beyond actual range (about 5%).
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Notes:
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What This Chapter Contains

When and How to
Calibrate Your Isolated
Analog Module

123

Calibrate Your Module

Use this chapter to calibrate the FLEX I/O analog modules.

For Information On See Page
When and How to Calibrate Your Isolated 123
Analog Module

Tools and Equipment 124

Calibrate Your Isolated Analog Input Module | 124
Calibrate Your Isolated Analog Output Module | 127

Chapter Summary 134

Your module is shipped to you already calibrated for 150 Hz, 300 Hz and

600 Hz. If you are checking calibration, or if it becomes necessary to recalibrate
the module, you must do so with the module in a FLEX I/O system. The module
must communicate with the processor and industrial terminal.

Before calibrating the module, if ladder logic is used for calibration rather than
the GUT available for the 1794-IF4I and 1794-IF2XOF2I modules, you must
enter ladder logic into the processor memory, so that you can initiate BT W to
the module, and the processor can read inputs from the module.

Periodically (frequency based on your application), check your module
calibration. Calibration may be required to remove module error due to aging of
components in your system.

Calibration can be accomplished using any of three methods:

e manual calibration, as described below.

® 6200 I/O CONFIGURATION software — refer to your 6200 software

publications for procedures for calibrating.

® RSLogix GUI available for the IF2XOF2I and IF4I with an EtherNet/IP
or ControlNet adapter. RSLogix guides the user through the process
sequentially with no need for use of block transfers.

When calibrating your module, you must perform:

e Input and output module (in voltage mode) — offset calibration first, gain
calibration second

¢ Output module (in current mode) — gain calibration first, offset
calibration second, and another gain calibration third.
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Tools and Equipment In order to calibrate your input module you will need the following tools

and equipment:

Table 7.1 Tools for Calibration

Tool or Equipment Description Model/Type Available from:

Precision Voltage/Current Source | 0...10.25V, 10 wV resolution or better | HP3245A or equivalent
0...21 mA, 100 nA or better

Precision Voltage/Current Meter | 0...10.5V, 10 uV or better Datron, Wavetek or equivalent

0...22 mA, 100 nA or better
Industrial Terminal and Programming terminal for A-B family | Catalog numbers 1770-T3 or Allen—Bradley Company
Interconnect Cable processors 1784-T45, 1784-T47,1784-T50... | Highland Heights, OH

for 150Hz, 300Hz and 600Hz. No recalibration is required when switching

ATTENTION: The isolated analog modules are shipped already calibrated
A between these conversion rates.

Figure 7.1 Calibration Set-up

Using a Precision V oltage Source

123T456{891011T12131415

KRR ERRRRRRE] ()
EESSEERESESRESSSRERREO
OO O ISISISISIRSIRSIRERSSSRSIS) (o)

These terminals not on 1794-TB2
1794-TB2, -TB3

0

Signal Ret

Precision Voltage Source

Using a Precision Current Source

012345|6789101112131415
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L These terminals not on 1794-TB2 !
1794-TB2, -TB3

Precision Current Source

Calibrate Your Isolated The analog input module is shipped already calibrated for 150 Hz, 300 Hz and
600 Hz. No recalibration is required when switching between these conversion
Analog Inpl“ MOdUIe rates. Recalibration is required when going to 1200Hz conversion rate.

Calibration of the module consists of applying a voltage or current across each
input channel for offset and gain calibration.
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Bits Used During Calibration

Refer to chapter 4 for bit/word descriptions. The following bits are used during
calibration of your module:

IC = initiate configuration. This bit must be set (1) to initiate calibration

RV = revert to defaults. When this bit is set (1) during a calibration sequence,
default values for the selected channels are used for the calibration coefficients.
This bit normally reset (0).

QK = quick calibration. When this bit is set (1) during a calibration sequence,
the calibration coefficient is stored to all related configurations for the selected
channels. For example, if a calibration is performed in a voltage mode, QK allows
the calibration coefficient to be stored to all voltage modes. This bit is normally
reset (0).

CK = calibration clock. When this bit is set to 1, calibration mode starts and
calibration coefficients for the selected channels are accepted. When cleared to 0,
the accepted current calibration coefficients are stored to the selected channels,
applied and calibration mode exited. Monitor status bits DN and BD of success
of calibration.

GO = gain/offset select. When this bitis set to 1,2 0 to 1 to 0 transition pattern
of the CK bit causes a gain calibration to be performed. When this bit is cleared
t0 0,20 to 1 to 0 transition pattern of the CK bit caused an offset calibration to
be performed.

Offset Calibration for Inputs

Refer to the input timing diagram when calibrating the module. Normally all
inputs are calibrated together. To calibrate the offset, proceed as follows:

1. The module must be calibrated in an operating system. Connect your
module in a calibration setup as shown above.

2. Send ablock transfer write (BT W) to the module with individual channel
bits set for the configuration desired for each input. This effectively
terminates any previous configuration of the module/channel.
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Figure 7.2 Input Calibration Timing Diagram
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3. Apply offset voltage (OV) or current (0 mA) to the input(s) to

be configured.

Send a block transfer write to set the IC bit and CK bit (1), and reset the
GO bit (0). This tells the module to determine offset coefficients for the
selected channels.

If you also set the RV bit to 1, the default values are assigned to each
channel. The default values are near but not precisely on the calibration
mark.

Send another BT W to the module to reset the CK bit (0). When the GO
bit is low, the previously determined offset coefficients are stored in
EEPROM for the selected channels. If QK is set (1) high, the same
cocfficients will be stored to all “like” configurations (for example, if
configuration bits are set for a specific voltage, both unipolar/bipolar,
x1/x2 — will have the same coefficients stored — See Table 7. 1). If calibrate
for 0...20 mA current range, 4...20 mA range channels are also
automatically calibrated.

Table 7.2 Input Calibration Timing Diagram

Configuration | Nominal Data Type Comments
Range
4 0...20mA | signed 2's complement % | If you calibrate any of this

group, the rest of the group

8 0..20mA | binary will also be calibrated.
C 0...20mA | offset binary
§ 0...10v signed 2's complement % | If you calibrate any of this
, group, the rest of the group
A 0..10v binary will also be calibrated.
B 0...5V binary
2 10V signed 2's complement If you calibrate any of this
, ; group, the rest of the group
7 10V signed 2's complement % will also be calibrated.
E 10V offset binary
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Table 7.2 Input Calibration Timing Diagram

Configuration | Nominal Data Type Comments

Range
3 +HV signed 2's complement If you calibrate any of this
F 5V offset binary group, the rest of the group

will also be calibrated.

N

..20mA | signed 2's complement If you calibrate 0...20 mA
range, all 4...mAgs
are calibrated.

..20mA | signed 2's complement %
..20mA | binary
..20mA | offset binary

O| | o1

6. Monitor the module block transfer read word. Clear the IC bit to 0, and
offset calibration is terminated.

Set the Input Gain

Set the gain of the module second. You must set the offset before setting the gain.

1. Apply gain voltage (5.25V or 10.25V) or current (21.0 mA) to selected
inputs.

2. Send a BTW to the module to set the IC bit and the CK bit to 1 and the
GO bit to 1. This tells the module to determine gain voltage/current for
the selected channels. If you also set the RV bit to 1, default values will be
used on all selected channels.

3. Send aBTW to the module to reset the CK bit to 0 with the GO bit still 1.
This stores previously determined coefficients into EEPROM on selected
channels. If QK is set (1), the same coefficients will be stored to all “like”
configurations. For example, if configuration is set to voltage,

bipolar/polar, X1/X2 will also be configured. See Table 7.2.

4, Monitor the module block transfer read word. Clear the IC bit. Gain
calibration is terminated.

Calibrate Your |so|ated Calibration of the module consists of measuring a voltage or current across each
A n al 0g Out pu t M 0 dul e output, and calculating an offset or gain correction value.

Voltage calibration requires offset calibration followed by gain calibration.
Current calibration requires gain calibration followed by offset calibration,
and then a limited gain calibration using corrected coefficients.
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Bits Used During Calibration

Refer to chapter 4 for bit/word descriptions. The following bits are used during
calibration of your module:

IC = initiate configuration. This bit must be set (1) to initiate calibration

RV = revert to defaults. When this bit is set (1) during a calibration sequence,
default values for the selected channels are used for the calibration coefficients.
This bit normally reset (0).

QK = quick calibration. When this bit is set (1) during a calibration sequence,
the calibration coefficient is stored to all related configurations for the selected
channels. For example, if a calibration is performed in a voltage mode, QK allows
the calibration coefficient to be stored to all voltage modes.

CK = calibration clock. When this bit is set to 1, calibration mode starts and
calibration coefficients for the selected channels are accepted. When cleared to 0,
the accepted current calibration coefficients are stored to the selected channels,
applied and calibration mode exited. Monitor status bits DN and BD of success
of calibration.

GO = gain/offset select. When this bit is set to 1,2 0 to 1 to 0 transition pattern
of the CK bit causes a gain calibration to be performed. When this bit is cleared

t0 0,20 to 1 to 0 transition pattern of the CK bit caused an offset calibration to
be performed.

Calibrate Voltage Qutputs

Voltage calibration requires offset calibration followed by gain calibration.
Offset Calibration for Voltage Outputs

Refer to the output timing diagram when calibrating the module. Normally all
outputs are calibrated together. To calibrate the offset of an output, proceed as
follows:

1. Ifyou are not calibrating all channels with the same configuration, select
the channel to be calibrated by setting the bit for that channel.

2. Send ablock transfer write (BT W) to the module with individual channel
bits set for the configuration desired for each output. This effectively
terminates any previous configuration of the module/channel.
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Figure 7.3 Output Calibration Timing Diagram
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3. Clear all offset and gain coefficients by:
a. Set output data to 0 and the IC bit to 1
b. With GO = 0, toggle the CK bit
c. With GO = 1, toggle the CK bit
d. Clear the IC bit

4. Send ablock transfer write with the output values for offset voltage to the
module (-31208 for -10V mode 2). Measure the output.

Calculate the offset correction for each channel:
offset_corr = (-10V — measured_value) X 3120.7619

5. Enter these offset corrections in the output word for each channel being
calibrated.

6. Send ablock transfer write with the IC bit and the CK bit set to 1. With
GO low (0), the module copies the “offset_corr” coefficients (signed 2’s
complement format) from the data words into offset storage for the
selected channels. If you set RV high (1), default values will be copied to
all channels.

7. With a BTW, reset the CK bit (0). With the GO bit low (0), the
previously determined offset coefficients are stored in EEPROM for the
selected channel.

8. Monitor the block transfer read. Clear the IC bit to 0. Offset calibration is
completed.
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Gain Calibration for Outputs

1.

Send a block transfer write to the module to set the output values for gain
voltage; +31208 for +10V mode 2. Measure the output. Calculate the gain
correction for each channel as follows:

gain_corr = (+10V — measured_value) X 3276.76

Enter these gain corrections in the output word for each channel being
calibrated.

Send a block transfer write with the CK bit set to 1. With GO high, the
module will copy “gain_corr” coefficients (signed 2’s complement format)
from the data words into gain storage for the selected channels. If RV is
high, default values will be copied to all channels.

Send a block transfer write with CK set to 0. With GO high, the
previously determined gain coefficients are stored into EEPROM as
directed by the channel selection.

Clear the IC bit to 0. Gain calibration is terminated.

Calibrate Current Outputs

Current calibration requires gain calibration followed by offset calibration, and a

limited gain calibration using corrected coefficients.

Gain Calibration for Current Outputs

1.

Send a block transfer write to the module to set the output values for gain
voltage; F3CF hex for 20.0 mA mode 8. Measure the output. Calculate the
gain correction for each channel as follows:

gain_corr = (0.024 — measured_value) X 3202194.613

Enter these gain corrections in the output word for each channel being
calibrated. Record each of the values to be used later.

Send a block transfer write with the CK bit set to 1. With GO high, the
module will copy “gain_corr” coefficients (signed 2’s complement format)
from the data words into gain storage for the selected channels. IfRV is
high, default values will be copied to all channels.

Send a block transfer write with CK set to 0. With GO high, the
previously determined gain coefficients are stored into EEPROM as
directed by the channel selection.
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S. Clear the IC bit to 0. Gain calibration is terminated.

Offset Calibration for Current Outputs

Refer to the output timing diagram when calibrating the module. Normally all
outputs are calibrated together. To calibrate the offset of an output, proceed
as follows:

1.

If you are not calibrating all channels with the same configuration, select
the channel to be calibrated by setting the bit for that channel.

Send a block transfer write (BTW) to the module with individual channel
bits set for the configuration desired for each output. This effectively
terminates any previous configuration of the module/channel.

Figure 7.4 Output Calibration Timing Diagram
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Clear all offset and gain coefficients by:

a. Set output data to 0 and the IC bit to 1
b. With GO = 0, toggle the CK bit

c. With GO = 1, toggle the CK bit

d. Clear the IC bit

Send a block transfer write with the output values for offset voltage to the
module (+1560 for 0.5 mA mode 8). Measure the output.

Calculate the offset correction for each channel as follows:
offset_corr = (0.0005 — measured_value) X 1524873.192

Enter these offset corrections in the output word for each channel being
calibrated. Record each of the values to be used later.

Publication 1794-UMO08E-EN-P - March 2020



Chapter7  Calibrate Your Module

Publication 1794-UMO08E-EN-P - March 2020

Send a block transfer write with the IC bit and the CK bit set to 1. With
GO low (0), the module copies the “offset_corr” coefficients (signed 2’s
complement format) from the data words into offset storage for the

selected channels. If you set RV high (1), default values will be copied to

all channels.

With a BTW, reset the CK bit (0). With the GO bit low (0), the
previously determined offset coefficients are stored in EEPROM for the
selected channel.

Monitor the block transfer read. Clear the IC bit to 0. Offset calibration is
completed. Proceed with final gain calibration.

Final Gain Calibration for Current Inputs

After performing a gain calibration and an offset calibration:

1.

Enter a new gain correction calculated as follows into the respective output
words:

new gain_corr = gain_corr — (2 x offset_corr)

Send a block transfer write with the CK bit set to 1. With GO high, the
module will copy “gain_corr” coefficients (signed 2’s complement format)
from the data words into gain storage for the selected channels. If RV is
high, default values will be copied to all channels.

Send a block transfer write with CK set to 0. With GO high, the
previously determined gain coefficients are stored into EEPROM as
directed by the channel selection.

4, Clear the IC bit to 0. Gain calibration is terminated.
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Inputs are scaled using the y = mx + b linear formula, as illustrated by the three

Scaling Inputs

types below.
Config- | Nominal Data Type Scale | Output | AX
uration | Range Figure | Range
1 4...20mA | signed 2's complement Type 2 | 30840 NA
2 10V signed 2's complement Type 1 | 63938 NA
3 +5V signed 2's complement Type 1 | 62416 NA
4 0...20v signed 2's complement % | Type 2 | 10000 NA
5 4..20mA | signed 2's complement % | Type 2 | 10000 NA
6 0...10V signed 2's complement % | Type 2 | 10000 NA
7 10V signed 2's complement % | Type 1 | 20000 NA
8 0...20mA | binary Type2 | 62415 NA
9 4...20mA | binary Type2 | 61681 NA
A 0...10v binary Type 2 | 63938 NA
B 0...5V binary Type 2 | 62415 NA
C 0...20mA | offset binary Type 3 | 62416 1560
D 4...20mA | offset binary Type 3 | 30840 32768
E £10V offset binary Type 3 | 63938 799
F +5HV offset binary Type 3 | 62416 1560

The gain, m, and offset, b, coefficients are calculated as follows:

m = Desired Range / Input Range
b = Desired value when input returns zero (type 1 & 2)

b = - m(Ax) + (bottom of Desired Range) (type 3)

Type 1
m
Desited I
Range T b=+
1
-Max | 0 | +1A3
Input Range
Type 2
Desgited 1
Range m
b: L e e e e e e e LA B e e
D\ !+ AT
Input Range
Type3
Desired I
Range | I
T =
b:“::::::::::::::::::::j:
DH/—)‘ +MAR
Ax Input Range
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Scaling Outputs

Outputs are scaled in the same manner as the inputs and are represented by the

following illustration.

Outpt
Range

Config- | Nominal Data Type Output z
uration | Range Range
1 4...20mA | signed 2's complement 30840 0
2 +10V signed 2's complement 62416 0
3 +HV signed 2's complement 62416 0
4 0...20v signed 2's complement % 10000 0
5 4..20mA | signed 2's complement % 10000 0
6 0...10v signed 2's complement % 10000 0
7 10V signed 2's complement % 20000 0
8 0...20mA | binary 62415 0
9 4..20mA | binary 61681 0
A 0...10V binary 62415 0
B 0...5V binary 62415 0
I C 0...20mA | offset binary 31208 32768
D 4...20mA | offset binary 30840 32768
E 10V offset binary 62416 32768
F +HV offset binary 62416 32768
The gain, m, and offset, b, coefficients are calculated as follows:
m = Output Range / User Range
b=7Z - mx
where: Z is the value, from the table, that sends a “zero” output(l), x0
is the user signal that is associated with "zero" output.
M in 4...20 mA modes, “zero” is 4 mA.
Chapter Summary

User Range

In this chapter, you learned how to calibrate your isolated analog module.

Publication 1794-UMO08E-EN-P - March 2020

134



Appendix A

Specifications

Specifications for the modules, including environmental and certifications can be
found in the following Installation Instructions.

Catalogs Publication
1794-0F4| 1794-IN037
1794-IF41 1794-IN038
1794-IF2X0F2l 1794-IN039
1794-IFAIXT, 1794-0F4IXT, 1794-IF2X0F2IXT  1794-IN129
1794-IF4ICFXT 1794-IN130
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http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1794-in037_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1794-in038_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1794-in039_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1794-in129_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1794-in130_-en-p.pdf

Appendix A Specifications

Filter Response for 150 Hz, 300 Hz and 600 Hz Conversion

Figure A.1 Filter Response at 150 Hz Conversion
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Magnitude [dB]

137

Figure A.2 Filter Response at 300 Hz Conversion
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Appendix A Specifications

Figure A.3 Filter Response at 600 Hz Conversion
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products.

At http://www.rockwellautomation.com/support/, you can find technical manuals, a knowledge base of FAQs, technical

and application notes, sample code and links to software service packs, and a MySupport feature that you can customize to

make the
best use of these tools.

For an additional level of technical phone support for installation, configuration, and troubleshooting, we offer

TechConnect
support programs. For more information, contact your local distributor or Rockwell Automation representative,

or visit http://www.rockwellautomation.com/support/.
Installation Assistance

If you experience a problem within the first 24 hours of installation, review the information that is contained in this

manual.
You can contact Customer Support for initial help in getting your product up and running.

United States or Canada 1.440.646.3434

Qutside United States or Use the Worldwide Locator at http://www.rockwellautomation.com/support/americas/phone_en.html, or contact
Canada your local Rockwell Automation representative.

New Product Satisfaction Return

Rockwell Automation tests all of its products to ensure that they are fully operational when shipped from the
manufacturing facility. However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number above to obtain
one) to your distributor to complete the return process.
Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.

Rockwell Automation maintains current product environmental information on its website at
http://www.rockwellautomation.com/rockwellautomation/about-us/sustainability-ethics/product-environmental-com

liance.page

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Igerenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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