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Compact 1/0 Isolated Analog Modules User Manual

Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and operation of this equipment before
you install, configure, operate, or maintain this product. Users are required to familiarize themselves with installation and wiring instructions in addition to
requirements of all applicable codes, laws, and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are required to be carried out by suitably
trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be impaired.

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 loss.

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

>| P>

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

These labels may also be on or inside the equipment to provide specific precautions.

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

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

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

| > >

The following icon may appear in the text of this document.

Identifies information that is useful and can help to make a process easier to do or easier to understand.

©
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Preface

Summary of Changes

This manual describes how to install, configure, program, operate and
troubleshoot the 1769 isolated analog I/O modules. Use this manual if you
design, install, program, or troubleshoot control systems that use the

Compact 1/ o™ system.

This publication contains the following new or updated information. This list
includes substantive updates only and is not intended to reflect all changes.

Topic

Page

Moved the terms and abbreviations from the Glossary to the Preface

8

Updated the Additional Resources section

10

In the 1769-0F4VI Valid Output Data Table, updated these columns for the
-10... +#10V DC input value in the +10V DC operating range:

o Raw/Proportional Data
o Scaled-for-PID

50

Removed the installation and wiring information
See the installation instructions listed in the Additional Resources section
and the Installation Considerations appendix.

Removed the Specification Appendix

See the 1769 Compact I/0 Modules Specifications, publication 1769-TD006
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Preface

Terms and Abbreviations

The following terms and abbreviations are used throughout this manual.

Term

Meaning

A/D converter

Refers to the analog to digital converter inherent to the module. The converter produces a digital value whose
magnitude is proportional to the magnitude of an analog input signal.

alternate last state

A configuration selection that instructs the module to convert a user-specified value from the channel fault or
program/idle word to the output value when the module enters the fault or program mode.

analog input
module

A module that contains circuits that convert analog voltage or current input signals to digital values that can be
manipulated by the controller.

attenuation

The reduction in the magnitude of a signal as it passes through a system.

bus connector

A 16-pin plug and socket that provides electrical interconnection between the modules.

channel

Refers to analog input or output interfaces available on the module’s terminal block. Each channel is configured for
connection to a variable voltage or current input or output device, and has its own data and diagnostic status words.

channel update
time

The time required for the module to sample and convert the input signals of one enabled input channel and update
the channel data word.

common mode
rejection

For analog inputs, the maximum level to which a common mode input voltage appears in the numerical value that the
controller reads, expressed in dB.

common mode
rejection ratio
(CMRR)

The ratio of a device's differential voltage gain to common mode voltage gain. Expressed in dB, CMRR is a
comparative measure of a device’s ability to reject interference that a voltage common to its input terminals relative
to ground causes. CMRR=20 Logg (y1v2)

common mode
voltage

For analog inputs, the voltage difference between the negative terminal and analog common during normal
differential operation.

common mode
voltage range

For analog inputs, the largest voltage difference allowed between either the positive or negative terminal and analog
common during normal differential operation.

configuration word

Contains the channel configuration information that the module must configure and operate for each channel.

D/A Converter Refers to the digital to analog converter inherent to the output module. The converter produces an analog DC voltage
or current signal whose instantaneous magnitude is proportional to the magnitude of a digital value.

dB (decibel) A logarithmic measure of the ratio of two signal levels.

data echo The analog value currently being converted by the D/A converter and shown in words 2 and 3 of the output module’s
input data file. Under normal operating conditions, the data echo value is the same value that is being sent from the
bus leader to the output module.

data word A 16-bit integer that represents the value of the analog input or output channel. The channel data word is valid only
when the channel is enabled and there are no channel errors. When the channel is disabled, the channel data word
is cleared (0).

differential The difference in voltage between a channel’s positive terminal and negative terminal.

operation

digital filter A low-pass filter incorporated into the A/D converter. The digital filter provides very steep roll-off above its cutoff
frequency, which provides high frequency noise rejection.

filter A device that passes a signal or range of signals and eliminates all others.

filter frequency

(-3 dB frequency) The user-selectable frequency.

full scale

The magnitude of voltage or current over which normal operation is permitted.

full-scale error

(gain error) The difference in slope between the actual and ideal analog transfer functions.

full-scale range

(FSR) The difference between the maximum and minimum specified analog input values.

Rockwell Automation Publication 1769-UM014C-EN-P - December 2025
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Term

hold last state

A configuration selection that instructs the module to keep the outputs at the last converted value before the
condition that caused the control system to enter the fault or program mode.

input image

The input from the module to the controller. The input image contains the module data words and status bits.

LSB

(Least Significant Bit) The bit that represents the smallest value within a string of bits. For analog modules, 16-bit,
two's complement binary codes are used in the I/0 image in the card.

For analog inputs, the LSB is defined as the rightmost bit, bit 0, of the 16-bit field. For analog outputs, the three
rightmost bits are not significant, and the LSB is defined as the third bit from the right, bit 2, of the 16-hit field.

linearity error

An analog input or output is composed of a series of voltage or current values that correspond to digital codes. For an
ideal analog input or output, the values lie in a straight line that a voltage or current corresponding to 1 LSB spaces.
Any deviation of the converted input or actual output from this line is the linearity error of the input or output. The
linearity is expressed in percent of full-scale input or output. See the variation from the straight line due to linearity
error (exaggerated) in the example below.

.
.
.
.

Actual Transfer Function gk
»/ _+"} \deal Transfer Function

number of
significant bits

The power of two that represents the total number of completely different digital codes an analog signal can be
converted into or generated from.

module scan time

same as module update time

module update
time

For input modules, the time that is required for the module to sample and convert the input signals of all enabled

input channels and make the resulting data values available to the controller. For output modules, the time that is
required for the module to receive the digital code from the controller, convert it to the analog output signal, and

send it to the output channel.

multiplexer A switching system that allows several signals to share a common A/D or D/A converter.
normal mode (differential mode rejection) A logarithmic measure, in dB, of a device's ability to reject noise signals between or
rejection among circuit signal conductors.

normal operating
range

Input or output signals are within the configured range. See Normal and Full Ranges on page 12 for a list of input and
output types/ranges.

overall accuracy

The worst-case deviation of the output voltage or current from the ideal over the full output range is the overall
accuracy. For inputs, the worst-case deviation of the digital representation of the input signal from the ideal over the
full input range is the overall accuracy. This is expressed in percent of full scale.

Gain error, offset error, and linearity error all contribute to input and output channel accuracy.

output accuracy

The difference between the actual analog output value and what is expected when a given digital code is applied to
the d/a converter. Expressed as a + percent of full scale. The error includes gain, offset and drift elements, and is
defined at 25 °C (77 °F), and also over the full operating temperature range of 0...60°C (32...140 °F).

output image

The output from the controller to the output module. The output image contains the analog output data.

analog output
module

An 1/0 module that contains circuits that output an analog DC voltage or current signal proportional to a digital value
transferred to the module from the controller.

repeatability

The closeness of agreement among repeated measurements of the same variable under the same conditions.

Rockwell Automation Publication 1769-UM014C-EN-P - December 2025 9
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Term Meaning

resolution

4096.

The smallest detectable change in a measurement, typically expressed in engineering units (for example, 1 mV) or as
a number of bits. For example, a 12-bit system has 4096 possible output states. It can therefore measure 1 part in

status word

Contains status information about the channel’s current configuration and operational state. You can use this
information in your ladder program to determine whether the channel data word is valid.

step response time

For inputs, this is the time that is required for the channel data word signal to reach a specified percentage of its
expected final value, which is given a large step change in the input signal.

Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation. You can view or download publications at
rok.auto/literature.

Resource

Description

1769 Compact I/0 Modules Specifications,
publication 1769-TD006

Provides specifications and certification information for the Compact I/0
modules.

Compact Isolated Analog Input Module Installation
Instructions, publication 1769-IN074

Describes how to install and wire the 1769-IF4I module.

Compact 1769-0F4CI Isolated Analog Output Module
Installation Instructions, publication 1769-IN075

Describes how to install and wire the 1769-0F4CI module.

Compact 1769-0F4VI Isolated Analog Output Module
Installation Instructions, publication 1769-IN076

Describes how to install and wire the 1769-0F4VI module.

CompactLogix System User Manual,
publication 1769-UM007

Describes how to install, use, and program the 1769-L20 and 1769-L30
CompactLogix® controllers.

CompactLogix System User Manual,
publication 1769-UMO011

Describes how to install, use and program the 1769-L31, 1769-L32C, 1769-L32E,
1769-L35CR, and 1769-L35E CompactLogix controllers.

MicroLogix 1500 Programmable Controllers User Manual,
publication 1764-UMO001

Describes how to install, use, and program the I\/IicroLogixTM 1500 controllers
and Compact I/0 modules.

Compact I/0 1769-ADN DeviceNet Adapter User Manual,
publication 1763-UMO001

Describes how to install, use, and program the 1763-ADN DeviceNet® adapter.

Industrial Automation Wiring and Grounding Guidelines,
publication 1770-4.1

Provides general guidelines for installing a Rockwell Automation industrial
system.

Product Certifications website, rok.auto/certifications

Provides declarations of conformity, certificates, and other certification details.

10
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Chapter 1

How to Use Analog I/0 Data

Overview

This chapter explains how analog data is used, desctibes the 1769-1F4I isolated
analog input module, and describes the 1769-OF4CI and 1769-OF4VI isolated
analog output modules. Included is information about:

e the use of analog I/O.
e the modules’ hardware and diagnostic features.
e an overview of the 1769 analog input system operation.

e an overview of the 1769 analog output system operation.

Analog refers to the representation of numerical quantities by the
measurement of continuous physical variables. Analog applications ate present
in many forms. The following application shows a typical use of analog data.

In this application, the controller controls the amount of fluid in a holding
tank by adjusting the valve opening. The valve is initially open 100%. As the
fluid level in the tank approaches the preset point, the controller modifies the
output to close the valve 90%, 80%, and so on, and continuously adjusts the
valve to maintain the fluid level.

Figure 1.1 Analog 1/0 Application Example

-

| Analog Output

Wired to Valve
:E: I

Valve

Analog I/0
Controller Module

Level Sensor —

Analog Input Wired
to Tank

—
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Chapter 1 Overview

General Description

12

The 1769-1F4I isolated analog input module converts and digitally stores
analog data for retrieval by controllers, such as the Compactlogix controller or

the MicroLogixTM 1500 controller. The module supports connections from any
combination of as many as four voltage or current analog sensors. The
1769-1F41 input module provides four, isolated-differential analog input
channels.

The 1769-OF4CI and 1769-OF4VI isolated output modules each provide
four, isolated differential analog output channels.

The modules provide the following input/output types/ranges:

Table 1.1 Normal and Full Ranges

Normal Operating Input Range Full Module Range
10V DC +10.5V DC
1...5VDC 0.5...5.25VDC
0...5vVDC -0.5...45.25V DC

0...10vDC -0.5...4105VDC
0...20mA 0...21 mA
4...20mA 32...21TmA

The data can be configured on board each module as:

e Engineering units.
e scaled-for-PID.
® percent.

e raw/proportional data.

Hardware Features

The modules contain removable terminal blocks. The modules’ channels are
isolated from each other and are normally wired as differential inputs or
outputs. To supportt single-ended applications, wire the negative terminal of
each channel to the other channel’s negative terminals; however, this eliminates
the channel-to-channel isolation that is provided by the modules.

Module configuration is normally done via the controllet’s programming
software. In addition, some controllers support configuration via the user
program. In either case, the module configuration is stored in the memory of
the controller. See the controllet’s user manual for more information.

Rockwell Automation Publication 1769-UM014C-EN-P - December 2025
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Overview

Figure 1.2 Isolated Analog Modules’ Hardware Features

1 2a

A

Table 1.2 Isolated Modules’ Feature Descriptions

Item

Description

1

Bus lever (with lock)

Za

Upper-panel mounting tab

2b

Lower-panel mounting tab

Module LEDs

Module door with terminal identification label

ba

Movable bus connector with female pins

5b

Stationary bus connector with male pins

Nameplate label

7a

Upper tongue-and-groove slots

7b

Lower tongue-and-groove slots

8a

Upper DIN rail latch

8b

Lower DIN rail latch

Write-on label for user identification tags

10

Removable terminal block (RTB) with fingersafe cover

10a

RTB upper retaining screw

10b

RTB lower retaining screw

Rockwell Automation Publication 1769-UM014C-EN-P - December 2025
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Chapter 1 Overview

General Diagnostic Features

The analog modules contain diagnostic features that can help you identify the
source of problems that occur when you cycle power or during normal
channel operation.

These power cycle and channel diagnostics are explained in Appendix A.

System Overview The modules communicate to the controller through the bus interface. The
modules also receive 5V DC and 24V DC power through the bus interface.

You can install as many analog modules as your power supply can support.
However, the modules must not be located more than eight modules away

from the system power supply.

Figure 1.3 Determine Power Supply Distance
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Chapter 1 Overview

System Operation

When you cycle power, the module performs a check of its internal circuits,
memorty, and basic functions. During this time, the module status OK LED

remains off. If no faults are found during power-cycle diagnostics, the module
status OK LED is turned on.

After power-cycle checks are complete, the module waits for valid channel
configuration data. If an invalid configuration is detected, the module
generates a configuration error. Once a channel is properly configured and
enabled, it begins the analog-to-digital or digital-to-analog conversion process.

Input Modules

Hach time a channel reads the input module, the module tests the analog data
value for an overrange or underrange conditions. If any of these conditions are
detected, unique bits are set in the channel status word.

The channel status word is described in the 1769-1F41 Input Data File on
page 21.

The controller reads the two’s complement binary converted analog data from
the modules. This reading typically occurs at the end of the program scan or
when commanded by the control program. If the controller and the modules
determine that the bus data transfer was made without error, the data is used
in your control program.

Output Modules

The output modules monitor channels for overrange and underrange
conditions and can also clamp the outputs at designated levels (if enabled by
the user program). If such conditions are detected, a unique bit is set in the
channel status word.

The channel status word is described in the 1769-OF4CI and 1769-OF4VI
Output Data File on page 35.

The output modules receive two’s complement binary values from the bus
leader. The modules typically receive the values at the end of the program scan
or when commanded by the control program. If the controller and the module
determine that the bus transfer was completed without error, the output
module converts the data to an analog output signal.

Rockwell Automation Publication 1769-UM014C-EN-P - December 2025 15
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Overview

16

Cho+
ChO_iRtn

Cho-

Module Operation

The following sections describe the input and output modules’ block diagrams.
Input Module Block Diagram

The input module’s input circuitry consists of four isolated-differential analog
inputs each with its own analog-to-digital (A/D) converter. The A/D
converter reads the selected input signal and converts it to a digital value that is
presented to the controller.

Figure 1.4 1769-1F4l Block Diagram
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Chapter 1 Overview

Output Modules Block Diagram

The output modules use one digital-to-analog (D/A) converter per isolated
output channel to convert the digital output data from the controller to an
analog output signal.

Figure 1.5 1769-0F4CI Block Diagram
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Chapter 1 Overview

Figure 1.6 1769-0F4VI Block Diagram
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Module Field Calibration

Each isolated analog module’s design guarantees its calibration. No field
calibration is required.
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Chapter 2

Module Data, Status, and Channel
Configuration for the Input Module

This chapter examines the analog input module’s data table, channel status, and
channel configuration word.

1769-1F4l |nput Module The1769-IF41 memory map shows the output, input, and configuration tables
. for the 1769-1F41 module.
Addressing
Figure 2.1 1769-1F41 Memory Map
Memory Map
________ Channel 0 Data Word Word 0
| _Slote | Channel 1 Data Word Word 1
Input Image > Channel 2 Data Word Word 2
File Input Image Channel 3 Data Word Word 3
________ 7 Words Time Stamp Value Word Word 4
| _Sote_ S General Status Bits Word 5
Outplgllmage High-/Low-alarm & Over-/Under-range Word 6
ile
[ Sote |
Configuration
File
Output Image Clear Latched Alarm Bits Word 0
1 Word
Real Time Sample Rate Word 0
Enable Time Stamp Word 1, bit 15
Configuration File
26 Words Channel 0 Configuration Words Words 2 to 7
> Channel 1 Configuration Words Words 8 to 13
Channel 2 Configuration Words Words 14 t0 19
Channel 3 Configuration Words Words 20 to 25
Bit 15 Bit 0

Rockwell Automation Publication 1769-UM014C-EN-P - December 2025 19



Chapter 2

Module Data, Status, and Channel Configuration for the Input Module

20

1769-1F4l Input Image

The 1769-1F41 input image file represents data words and status bits. Input
words 0 to 3 hold the input data that represents the value of the analog inputs
for channels 0 to 3. These data words are valid only when the channel is
enabled and there are no errors. Input words 5 and 6 hold the status bits. To
receive valid status information, the channel must be enabled.

TIP You can access information in the input image file on the
programming softwatre configuration screen.

1769-1F41 Output Image

The 1769-1F41 output image file contains the clear alarm control bits for the
high- and low-alarm bits on each input channel. These bits are used to clear
alarms when alarms are latched.

TIP You can access information in the output image file on the
programming software configuration screen.

1769-1F41 Configuration File

The configuration file contains information that you use to define the way a
specific channel functions.

The configuration file is explained in more detail in 1769-1F41 Configuration
Data File on page 24.

TIP Not all controllers support program access to the
configuration file. For more information, see your
controllet’s user manual.
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1769-1F4l Input Data File

The input data table lets you access analog input module read data for use in
the control program, via word and bit access. The data table structure is shown
in the table below. For each input module, slot x, words O to 3 in the input data
file contain the analog values of the inputs.

Table 2.1 1769-1F4l Input Data Table

Nu | Nu|[Nu|Nu|Nu|[Nu|Nu|Nu|[Nu|Nu|Nu|[Nu|S3|S2|S1]|S0
L3 |[H3|U3|03|L2|H2|U2|02|LT|HT|UT|O1|LO|HO]|UO]|OO

- Bit Position
= [ 15 1“[13[12/1n|10]9|8[7][6[5[4][3]2][1]0
0 | SGN Analog Input Data Channel 0
1| SGN Analog Input Data Channel 1
2 | SGN Analog Input Data Channel 2
3 | SGN Analog Input Data Channel 3
4 1 Nu Time Stamp Value
5
6

1769-1F4l Input Data Values

Words 0 to 3 contain the converted analog input data from the field device.
The most significant bit (MSB) is the sign bit, which is in two’s complement
format. (Nu indicates not used with the bit set to 0.)

General Status Bits (S0 to S3)

Word 5, bits 0 to 3 contain the general operational status bits for input
channels O to 3. If set (1), these bits indicate an error that is associated with
that channel. The over- and underrange bits and the high- and low-alarm bits
for channels 0 to 3 are logically ORed to the appropriate general status bit.

Low Alarm Flag Bits (L0 to L3)

Word 6, bits 3, 7, 11, and 15 contain the low alarm flag bits for input channels
0 to 3. If set (1), these bits indicate that the input signal is outside the
user-defined range. The module continues to convert analog data to minimum
full-range values. The bit is automatically reset (0) when the low alarm
condition clears, unless the channel’s alarm bits are latched. If the channel’s
alarm bits are latched, a set (1) low alarm flag bit clears via the corresponding
Clear Alarm Latch bit in your output data file.
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High Alarm Flag Bits (HO to H3)

Word 6, bits 2, 6, 10, 14 contain the high alarm flag bits for input channels 0 to
3 and applies to all input types. If set (1), the input signal is outside the
user-defined range. The module continues to convert analog data to maximum
full-range values. The bit is automatically reset (0) when the high alarm
condition clears, unless the channel’s alarm bits are latched. If the channel’s
alarm bits are latched, a set (1) high alarm flag bit clears via the corresponding
Clear Alarm Latch bit in your output data file.

Overrange Flag Bits (00 to 03)

Opverrange bits for channels 0 to 3 are contained in Word 6, bits 0, 4, 8, 12.
They apply to all input types. When set (1), this bit indicates input signals
beyond the normal operating range. However, the module continues to
convert analog data to the maximum full range value. The bit is automatically
reset (0) by the module when the overrange condition is cleared and the data
value is within the normal operating range.

Underrange Flag Bits (U0 to U3)

Underrange bits for channels O to 3 are contained in Word 6, bits 1, 5, 9, 13.
They apply to all input types. When set (1), this bit indicates input signals
below the normal operating range. It can also indicate an open circuit
condition, when the module is configured for any voltage range or the

4...20 mA range. However, the module continues to convert analog data to the
minimum full range value. The bit is automatically reset (0) by the module
when the underrange condition is cleared and the data value is within the
normal operating range.

Time Stamp Value (Word 4)

The 1769-1F41 supports a 15-bit rolling time stamp that is updated during each
new update of the analog input values. The time stamp has a 1 ms resolution.
The time stamp value is placed in the Input Data file, word 4, for each module
input data update (if the time stamp function is enabled). Enable and/or
disable this time stamp in word 1, bit 15 of the Configuration Data file.

Rockwell Automation Publication 1769-UM014C-EN-P - December 2025



Chapter 2 Module Data, Status, and Channel Configuration for the Input Module

1769-1F4l Qutput Data File

The output data table lets you access analog output module write data for use
in the control program, via word and bit access.

Table 2.2 1769-1F4l Qutput Data Table

| Word

Bit Position

% | 14 (3(12(11 (109 8|7 | 6 |5|4|3|2|1|0

N | Nu | Nu|Nu|Nu|Nu|Nu|Nu|g3@]gns® U2 [URZ [ULT[URT [ULO|UHO

(1)
(2)
(3)

Rockwell Automation Publication 1769-UM014C-EN-P - December 2025

Nu = Not used. Bit must be set to 0.

ULx = Unlatch Low Process Alarm Latch x. This lets you individually cancel each low process alarm latch. Cancel = 1.

UHx = Unlatch High Process Alarm Latch x. This lets you individually cancel each high process alarm latch.

These bits are written during run mode to clear any latched low- and
high-process alarms. The alarm is unlatched when the unlatch bit is set (1) and
the alarm condition no longer exists. If the alarm condition persists, then the
unlatch bit has no effect until the alarm condition no longer exists. You must
keep the unlatch bit set until verification from the appropriate input channel
status word that the alarm status bit has cleared (0). Then you must reset (0)
the unlatch bit. The module will not latch an alarm condition if a transition
from no alarm to alarm occurs while a channel’s clear latch bit is set.
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1769-1F4l Co nﬁguratio“ The configuration file lets you determine how each individual input channel
Data Fil operates. Parameters such as the input type and data format are configured
ata hle with this file. This data file is writable and readable. The default value of the

configuration data table is all zeros.

Table 2.3 1769-1F8 Configuration Data Table

= Bit Position
é 15 14 13 2 |11 |10 | 9 8 7 6 5 4 3| 2 1 0
0 Real Time Sample Value
1 ETS Reserved
2 EC Reserved EA ‘ AL | g Reserved Input Filter Sel Chl0
3 Reserved Inpt Dta Fm ChIO Reserved Inpt Tp/RngeSel Chi0
4 S Process Alarm High Data Value Channel 0
5 S Process Alarm Low Data Value Channel 0
6 S Alarm Dead Band Value Channel 0
7 Reserved
8 EC Reserved EA ‘ AL | £((1) Reserved Inpt Filter Sel Chl1
9 Reserved Inpt Dta Fm Chl1 Reserved Inpt Tp/RngeSel Chl1
10 S Process Alarm High Data Value Channel 1
1 S Process Alarm Low Data Value Channel 1
12 S Alarm Dead Band Value Channel 1
13 Reserved
14 EC Reserved EA ‘ AL | £((1) Reserved Input Filter Sel ChI2
15 Reserved Inpt Dta Fm Chi2 Reserved Inpt Tp/RngeSel Chl2
16 S Process Alarm High Data Value Channel 2
17 S Process Alarm Low Data Value Channel 2
18 S Alarm Dead Band Value Channel 2
19 Reserved
20 EC Reserved EA ‘ AL | E((1) Reserved Input Filter Sel ChI3
21 Reserved Inpt Dta Fm Chi3 Reserved Inpt Tp/RngeSel Chi3
22 S Process Alarm High Data Value Channel 3
23 S Process Alarm Low Data Value Channel 3
24 S Alarm Dead Band Value Channel 3
25 Reserved

) CompactLogix L43 controllers are able to support these interrupts.

The configuration file is typically modified on the programming software
configuration screen.

For information about how to configure the module with MicroLogixTM 1500
and RSLogix 500® software, see Appendix C; for CompactLogix® and
RSLogix 5000® software, see Appendix D; for 1769-ADN DeviceNet®
adapter and RSNetWorx software, see Appendix E.

The configuration file can also be modified through the control program, if
supported by the controller. The structure and bit settings are shown in

Channel Configuration on page 25.
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Channel Configuration

Each channel’s configuration words consist of bit fields, the settings of which
determine how the channel operates. See the table below and the descriptions
that follow for valid configuration settings and their meanings. The default bit
status of the configuration file is all zeros.

Table 2.4 Bit Definitions for Channel Configuration Words

Define To Select Make these bit settings
15 |14 |13 |12 |11 10 L413121110
Input Filter | 60 Hz 01|0(0]0
Selection  [50 Hz 01010 1
28.5Hz 010|110
300 Hz 010|111
360 Hz 011010
Enable Enablel!
Interrupt Disable
Enable Enable
Process Disable
Alarm
Latch
Enable Enable 1
Process  [Disable 0
Alarms
Enable Enable 1
Channel [ Disable 0
(m CompactLogix L43 controllers are able to support these interrupts.
Table 2.5 Bit Definitions for Input Range and Input Data
Define |Indicate this These bit settings
15...11|10 |9 |8 |7... 3 (21110
Input -10...+10v DC 0 {0 |0 (O
Range g 5vDC 010 [0 1
Select 15 7ov e 0 [0 [1 [0
4...20mA 0 (0 |1 |1
1...5VDC 0 (1 1{0 |0
0...20mA 0 (1 {0 |1
Input Raw/Proportional 0 (0 |0
Data Counts
Format  [Engineering Units 0 (0 |1
Select 1 Scaled for PID o 1 |0
caled fo
Percent Range 0o |17 N
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Enable/Disable Channel

This configuration selection lets each channel be enabled individually.

TIP When a channel is not enabled (0), no voltage or current
input is provided to the controller by the A/D converter.

Input Filter Selection

The input filter selection field lets you select the filter frequency for each
channel and provides system status of the input filter setting for analog input
channels O to 3. The filter frequency affects the noise rejection characteristics,
as explained below. Consider acceptable noise and step response time when
you select a filter frequency.

Noise Rejection

The 1769-1F41 module uses a digital filter that provides noise rejection for the
input signals. The filter is programmable, allowing you to select from five filter
frequencies for each channel. A lower frequency (60 Hz versus 300 Hz) can
provide better noise rejection but it increases channel update time. Transducer
power supply noise, transducer circuit noise, or process variable irregularities
can also be sources of normal mode noise.

Common Mode Rejection is better than 60 dB at 50 Hz and 60 Hz, with the 50
Hz and 60 Hz filters selected, respectively. The module performs well in the
presence of common mode noise as long as the signals applied to the user plus
and minus input terminals do not exceed the working voltage rating of the
module. Improper earth ground can be a source of common mode noise.

Channel Step Response

The selected channel filter frequency determines the channel’s step response.
The step response is the time that is required for the analog input signal to
reach 100% of its expected final value. This means that if an input signal
changes faster than the channel step response, the channel filter attenuates a
portion of that signal.
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Module Update Time and Scanning Process

The module update time is defined as the time required for the module to
sample and convert the input signals of all enabled input channels and provide
the resulting data values to the controller. For the 1769-1F41, each input
channels’ selected filter setting determines the independent rate at which the
channel is sampled continuously. The module’s Input Data file updates on a
channel-by-channel basis at a rate that corresponds to the sample rate for each
enabled channel.

The Filter Frequency and Update Times table shows the channel update times
that are associated with each input channel filter setting. When you select a
filter setting for a channel, the indicated update time for that channel is set in
the Input Data file.

The real-time sampling function can be used to set a pre-determined module
update time. When you set a valid real-time sample rate, the module updates
the Input Data file with the most recently sampled value from each input
channel at the interval (module update time) set by the real-time sample rate.
The Input Data file values are left unchanged between update times, but the
input channels continue to be sampled at the fastest rate allowed by each
channel’s filter setting.

Table 2.6 Filter Frequency and Update Times

Filter Frequency Update Time per Channel Update Time per
Module!!
28.5Hz 108 ms Not applicable
50 Hz 62 ms Not applicable
60 Hz 52 ms Not applicable
300 Hz 12 ms Not applicable
360 Hz 10 ms Not applicable

T you use real-time sampling, the user-configured sample rate is used as the module update time.

Input Type/Range Selection

This selection along with proper input wiring lets you configure each channel
individually for current or voltage ranges and read the configured range
selections.
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Input Data Selection Formats

This selection configures channels 0 to 3 to present analog data in any of the
following formats.

e Raw/Proportional Data
¢ Engineering Units
e Scaled-for-PID

® Percent Range
Raw/Proportional Data

The value presented to the controller is proportional to the selected input and
scaled into the maximum data range allowed by the bit resolution of the A/D
converter and filter selected. The full range for a £10V DC user input is
-32767...+32767.

See Valid Input Data on page 29.
Engineering Units
The module scales the analog input data to the actual current or voltage values

for the selected input range. The resolution of the engineering units is
dependent on the range that is selected and the filter selected.

See Valid Input Data on page 29.
Scaled-for-PID

The value presented to the controller is a signed integer with zero representing
the lower user range and 16383 representing the upper user range.
Allen-Bradley® controllers, such as the MicroLogix 1500, use this range in
their PID equations. The amount over and under user range (full-scale range
-410...+16793) is also included.

See Valid Input Data on page 29.

Percent Range

The input data is presented as a percentage of the user range. For example,
0V...10V DC equals 0% to 100%.

See Valid Input Data on page 29.
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Valid Input Data Word Formats/Ranges

The following table shows the valid formats and min./max. data ranges
provided by the module.

Table 2.7 Valid Input Data

1769-1F4l Full Range Raw/Pro-portio | Engineering Scaled-for-PID Percent
Normal (includes nal Data Units
Operating amounts over
Input Range | and under Full Range Normal Full Range Normal Full Range
normal Operating Operating
operating range) Range Range
-10...+10V +10.5...-10.5V -32767... 432767 | -10500... -410...+16793 | -100... -105.00... 105.00%
DC +10500 +100%
0...5VDC -0.5...5.25V -32767... +32767 | -500...+5250 -1638... 17202 -10.00... 105.00%
0...10v DC -0.5...10.5V -32767... 432767 | -500...10500 | o 1p3g3 | -819...+17202 -5.00... 105.00%
4..20mA 32..21mA 3200... 21000 -819... +17407 | 0...100% -5.00... +106.25%
1.0...5V DC 05...5.25V -32767... +32767 | 500...5250 -2048... 17407 -12.50... +106.25%
0...20mA 0...21mA 0...21000 0...17202 0.00...105.00%

1769-1F4l Real-time Sampling

This parameter instructs the module how often to place the most recently
scanned data for each enabled input channel into the Input Data file. This

feature is applied on a module-wide basis.

During module configuration, you specify a real-time sampling (RTS) period
by entering a value into Word 0 of the Configuration Data file. This value that
is entered in Word 0 can be in the range of 0 to 5000 and indicates the
sampling rate that the module uses in 1 ms increments.

If you enter a O for the Real Time Sample Rate, the module places each input
channel’s most recently scanned data into the Input Data file at as fast a rate as
possible, controlled by the filter setting selected for each enabled channel.
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The module compares the Real Time Sample Rate value that is entered in
Word 0 of the Configuration Data file with each input channel’s calculated
update time, again based on the filter setting selected for each enabled channel.
If the value entered for the Real Time Sample Rate is smaller than any input
channel’s calculated update time, the module indicates a configuration error.
The longest Real Time Sample Rate that the 1769-1F41 supports is 5 s, the
maximum value for Word 0 of the Configuration Data file is 5000 decimal.

1769-1F41 Time Stamping

This parameter instructs the module to insert a time stamp value into the
Input Data file every time that the file is updated.

During module configuration, you enable time stamping with Word 1, bit 15 of
the Configuration Data file: Enable Time Stamping (ETS). Set the ETS bit (1),
to enable the module’s time stamping function. Clear the ETS bit (0) to disable
the function. The default condition of the ETS bit is disabled (0).

The 1769-1F4I provides (when enabled) a rolling time stamp value of 0 to
+32767 where each count represents 1 ms. When the time stamp count
reached +32767, the value is reset to 0 and the value continues to increment
one count every ms.

When enabled, the time stamp value in the Input Data file is updated with the
current time stamp value each time the module updates an input channel data
value. In normal sampling mode, each input channel of the 1769-1F41 is
sampled and its converted value is placed into the Input Data file at a rate set
by the filter setting for the channel.

Since each input channel is sampled independently from the other input
channels, the time stamp value is updated each time any channel’s value is
updated. If real-time sampling is used, the values of all enabled input channels
are updated in the Input Data file simultaneously. In this case, the time stamp
value is updated once per Real Time Sample period at the same time the
channels’ data values are updated.
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1769-1F41 Process Alarms

Process alarms alert you when the module has exceeded configured high or
low limits for each channel. You can latch process alarms. Process alarms can
generate interrupts. (CompactlLogix 1.43 controllers are able to support these
interrupts.) Process alarms are set at two user-configurable alarm trigger
points:

® Process Alarm High

® Process Alarm Low

Bits in the Configuration Data file control each input channel’s process alarms.
Set the EA bit (1) for the channel to enable alarms. Set the AL bit (1) for a
channel to enable the alarm latching. Set the EI bit (1) for a channel to enable
interrupts on that channel’s process alarms.

Each channel’s process alarm high data value and process alarm low data value
are set by entering values in the corresponding words of the Configuration
Data file for that channel.

The values that are entered for a channel’s process alarm data values must be
within the normal operating data range as set by the input Data Format
selected for that channel. If a process alarm data value is entered that is outside
the normal operating data range set for a channel, the module indicates a
configuration error.

Alarm Deadband

You can configure an Alarm Deadband to work with the process alarms. The
deadband lets the process alarm status bit to remain set, despite the
disappearance of the alarm condition, as long as the input data remains within
the deadband of the process alarm.

Alarm Deadbands on page 32 shows input data that sets each of the two
alarms at some point during module operation. In this example, latching is
disabled; therefore, each alarm turns OFF when the condition that caused it to
set ceases to exist.
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Figure 2.2 Alarm Deadbands

High alarm High alarm turns OFF.

turns ON. \ [—\

-«—— Normal Input Range

Low alarm turns ON. Low alarm turns OFF.
_________ x‘ L _ g a
— — — Alarm Deadbands

43153

The value that is entered for a channel’s alarm deadband value must be within
the normal operating data range as set by the Input Data Format selected for
that channel. If an alarm deadband value is entered that is outside the normal
operating data range set for a channel, the module indicates a configuration
error.

The module also checks for an alarm deadband value that is less than O or large
enough to exceed one or both of the channel’s full range limits. When one of
these conditions occurs, the module changes the alarm deadband value that is
in violation to one that is allowed. A deadband value less than O is set at 0. A
deadband value that when added to the process alarm low data value or
subtracted from the process alarm high data value results in a value that
exceeds the full range limits of the channel is adjusted to the first, smaller value
that eliminates this full range violation.
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Module Data, Status, and Channel
Configuration for the Qutput Modules

This chapter examines the analog output module’s output data file, input data
file, channel status, and channel configuration words.

1769-0F4CI 0utput Module  The 1769-OF4CI memory map shows the output, input, and configuration
tables for the 1769-OF4CI module.

Memory Map
Figure 3.1 1769-0F4Cl Memory Map
Memory Map
General Status Bits Word 0, bits 0 to 3
" Siote | Output-held, Over-/Under-range Word 1
________ Input Image
Input Image EE— 6 Words Channel 0 Data Word Word 2
File Channel 1 Data Word Word 3
Channel 2 Data Word Word 4
[~ Slote ] Channel 3 Data Word Word 5
________ <—
Output Image
File
| Slote | Output Image Channel 0 Data Word Word 0
Conflgitljéatlon 5 Words Channel 1 Data Word Word 1
Channel 2 Data Word Word 2
Channel 3 Data Word Word 3
Unlatch Over- and underrange Bits Word 4
Channel 0 Configuration Words Words 0 to 7
Configuration File Channel 1 Configuration Words Words 8 to 15
32 Words Channel 2 Configuration Words Words 16 to 23
> Channel 3 Configuration Words Words 24 to 31
Bit 15 Bit0
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1769-0F4V1 Qutput Module

Memory Map

34

tables for the 1769-OF4VI module.

Figure 3.2 1769-0F4VI Memory Map

Memory Map

File

File

Configuration

File

Input Image
6 Words

General Status Bits

Output-held, Over-/Under-range

Channel 0 Data Word

Channel 1 Data Word

Channel 2 Data Word

Channel 3 Data Word

Output Image
5 Words

Configuration File
32 Words

Y

Channel 0 Data Word

Channel 1 Data Word

Channel 2 Data Word

Channel 3 Data Word

Unlatch Over- and underrange Bits

Channel 0 Configuration Words

Channel 1 Configuration Words

Channel 2 Configuration Words

Channel 3 Configuration Words

Bit 15
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The 1769-OF4VI memory map shows the output, input, and configuration

Word 0, bits 0 to 3
Word 1
Word 2
Word 3
Word 4

Word 5

Word 0
Word 1
Word 2

Word 3
Word 4

Words 0 to 7
Words 8 to 15
Words 16 to 23
Words 24 to 31
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1769-0F4CI and 1769-0F4VI
Output Data File

The structure of the output data file is shown in the table below. Words 0 to 3
contain the commanded analog output data for channels 0 to 3, respectively.
The most significant bit is the sign bit. Word 4 contains the control bits for
unlatching alarms.

Table 3.1 1769-0F4CI and 1769-0F4VI Output Data Table

Bit Position

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

SGN Analog Output Data Channel 0

SGN Analog Output Data Channel 1

SGN Analog Output Data Channel 2

SGN Analog Output Data Channel 3

awmaoWord

\ | \ \ \ \ |UU3\U03\UU2\U02\UU1|U01\Uuo\uoo

Channel Alarm Unlatch

These bits are written during run mode to clear any latched low- and
high-clamps and under- and overrange alarms. The alarm is unlatched when
the unlatch bit is set (1) and the alarm condition no longer exists. If the alarm
condition persists, then the unlatch bit has no effect. You must keep the
unlatch bit set until verification from the appropriate input channel status
word says that the alarm status bit has cleared (0). Then you must reset (0) the
unlatch bit. The module will not latch an alarm condition when a transition
from a no alarm condition to an alarm condition occurs while a channel’s clear
latch bit is set.

Table 3.2 Channel Alarm Unlatch

Bit Position

15

o| Word

14 (13 |12 |11 |10 9 | 8 1 6 5413|210

Nu'

Nu [Nu |[Nu |Nu [Nu |Nu |Nu |yus@|yo3®]0U2 [UOZ [UUT [UOT [UUO [UOD

" Not used. Bit must be set to 0.

@ Unlatch channel x underrange or low-clamp exceeded alarm.

) Unlatch channel x overrange or high-clamp exceeded alarm.
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1769-0F4CI and 1769-0F4VI
Input Data File

This data table file provides immediate access to channel diagnostic
information and analog output data at the module for use in the control
program. To receive valid data, you must enable the channel. The data table
structure is described below.

Table 3.3 1769-0F4CI and 1769-0F4VI Input Data Table

Bit Position
5 (14 |13|12|11{10|9 |8 |7 |6 |54 3|2 |1]|0
S3(S2|S1]S0
H3 | U3 | 03 H2 | U2 | 02 H1 | U1 | 01 HO | UO | 00

Channel 0 Data Value
Channel 1 Data Value
Channel 2 Data Value
Channel 3 Data Value

o | w| | =] o Word

1769-0F4CI and 1769-0F4VI Data Values

Words 2 to 5 contain the data echo of the analog data that the module
commands for each output.

1769-0F4CI and 1769-0F4VI General Status Bits (SO to S3)

Word 0, bits 0 to 3 contain the general status information for output channels
0 to 3. If set (1), these bits indicate an error that is associated with that channel.
The overrange and underrange bits are logically ORed to this position.

1769-0F4CI and 1769-0F4VI Overrange Flag Bits (00 to 03)

Word 1, bits 0, 4, 8, and 12 contain the overrange bits for channels 0 to 3.
When set, the overrange bit indicates that the controller is attempting to drive
the analog output above its normal operating range or above the channel’s
High Clamp level (if clamp limits are set for the channel). However, the
module continues to convert analog output data to a maximum full range value
if clamp levels are not set for the channel.

If alarm latching is not enabled for the channel, the bit is automatically reset
(0) by the module when the overrange condition is cleared or the commanded
value no longer exceeds the high clamp (the output is commanded to return to
within the normal allowed range). The overrange bits apply to all output
ranges.

To view the normal operating and overrange areas, see the 1769-OF4CI Valid

Output Data Table on page 49 and the 1769-OF4V] Valid Output Data Table

on page 50.
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1769-0F4CI and 1769-0F4VI Underrange Flag Bits (U0 to U3)

Word 1, bits 1, 5, 9, and 13 contain the underrange bits for channels 0 to 3.
When set (1), the underrange bit indicates that the controller is attempting to
drive the analog output below its normal operating range or below the
channel’s Low Clamp level (if clamp limits are set for the channel). However,
the module continues to convert analog output data to a minimum full range
value if clamp levels are not set for the channel.

If alarm latching is not enabled for the channel, the bit is automatically reset
(0) by the module when the underrange condition is cleared or the
commanded value no longer exceeds the low clamp (the output is commanded
to return to within the normal allowed range). The underrange bits apply to all
output ranges.

To view the normal operating and underrange areas, see the 1769-OF4CI Valid
Output Data Table on page 49 and 1769-OF4VI Valid Output Data Table on

page 50.

1769-0F4CI and 1769-0F4VI Output Held Bits (HO to H3)

Word 1, bits 2, 6, 10, and 14 contain the output held bits for input channels O
to 3. When one of these bits is set (1), the corresponding channel is in the hold
state. Output data will not change until the value that controller commands
matches the value that is held by the module for any held output channel.

When the value commanded for a channel by the controller matches the value
being held by the module, the Output Held bit for that channel is cleared (0).
Then, the values that are commanded in the Output Data file by the controller
can control the output channel directly. The control can determine the output
value being held by the module for any channel whose Output Held bit is set
(1) by reading words 2 to 5 of the Input Data file.
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1769-0F4CI and 1769-0F4V1 Qutput Data Loopback/Echo

Words 2 to 5 provide output loopback/data echo through the Input Data file
for channels 0 to 3. The value of the data echo is the analog value currently
being converted onboatrd the module by the D/A converter. This ensures that
the logic-directed state of the output is true. Otherwise, the state of the output
could vary depending on controller mode.

Under normal operating conditions, the data echo value is the same value that
is being sent from the controller to the output module. Under abnormal
conditions, the values can differ.

EXAMPLE

e During run mode, the control program could direct the

module to a value over or under the defined full range.
In that case, the module raises the over- or underrange
flag and continues to convert and data echo up to the
defined full range. However, upon reaching either the
maximum upper or lower full range value, the module
stops converting and echoes back that maximum upper
or lower full range value, not the value being sent from
the controller.

During program or fault mode with Hold Last State or
User-Defined Value selected, the module echoes the
hold last value or alternate value you selected. For more
information on the hold last and user-defined values,
see 1769-OF4CI and 1769-OF4V1 Fault Value on page

47 and 1769-OF4CI and 1769-OF4V]1 Program/Idle

Value on page 48.

When one or more of the output channel’s Output
Held bits are set (1). See 1769-OF4CI and 1769-OF4VI

Output Held Bits (HO to H3) on page 37.
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1769-0F4Cl and 1769-0F4VI

Configuration Data File

The configuration file lets you determine how each individual output channel
operates. Parameters such as the output type/range and data format are
configured with this file. The configuration data file is writable and readable.
The default value for the configuration data file is all zeros. The structure of
the channel configuration file is explained below.

Table 3.4 1769-0F4CI and 1769-0F4VI Configuration Data File

Word | Description Word | Description

0 Channel 0 Configuration Word 0 16 Channel 2 Configuration Word 0

1 Channel 0 Configuration Word 1 17 Channel 2 Configuration Word 1

2 Channel 0 Fault Value Word 18 Channel 2 Fault Value Word

3 Channel 0 Program Idle Mode Word || 19 Channel 2 Program Idle Mode Word

4 Channel 0 Low Clamp 20 Channel 2 Low Clamp

5 Channel 0 High Clamp 21 Channel 2 High Clamp

6 Channel 0 Ramp Rate 22 Channel 2 Ramp Rate

7 Channel 0 Spare 23 Channel 2 Spare

8 Channel 1 Configuration Word 0 24 Channel 3 Configuration Word 0

9 Channel 1 Configuration Word 1 25 Channel 3 Configuration Word 1

10 Channel 1 Fault Value Word 26 Channel 3 Fault Value Word

" Channel 1 Program Idle Mode Word || 27 Channel 3 Program Idle Mode Word

12 Channel 1 Low Clamp 28 Channel 3 Low Clamp

13 Channel 1 High Clamp 29 Channel 3 High Clamp

14 Channel 1 Ramp Rate 30 Channel 3 Ramp Rate

15 Channel 1 Spare 31 Channel 3 Spare

Table 3.5 1769-0F4CI and 1769-0F4VI Configuration Words 0 and 1 Bit Descriptions
Word/ |15 (14 |13 (12|11 (10| 9 | 8 |7 |6 |5 |4 |3 |2 |10
Bit
Word0 | E Reserved SIU|SIO| LA | ER|FM |PM | HI | PFE
Word 1 Reserved Output Data Reserved Output
Format Select Type/Range
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The configuration file is typically modified using the programming software
configuration screen.

For information about how to configure the module with MicroLogixTM 1500
and RSLogix 500% software, see Appendix C; for Compactlogix® and
RSLogix 50009 software, see Appendix D; for 1769-ADN DeviceNet®
adapter and RSNetWorx ' software, sce Appendix E.

If controller supports it, you can modify the configuration file through the
control program.
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The structure and bit settings are shown in 1769-OF4CI and 1769-OF4V1
Channel Configuration on page 40.

1769-0F4Cl and 1769-0F4VI Channel Configuration

The first two words of each eight word group in the configuration file allow
you to change the parameters of each channel independently. For example,
words 8 and 9 correspond to channel 1 while words 24 and 25 correspond to
channel 3.

Table 3.6 1769-OF4CI and 1769-0F4VI Channel Configuration Word 0(

Define Indicate Bit Settings
15|14(13|12|11({10| 9|8 (7 |6 |5(4 |3 |2 |1
Program (ldle) to  |Program (Idle)
Fault Enable Mode Data
Applied?
Fault Mode 1
Data Applied(z)
Hold for Disabled 0
Initialization Enabled 1
Program (ldle) Hold Last 0
Mode State(z)
User-Defined 1
Value?
Fault Mode Hold Last 0
Statel?
User-Defined 1
Fault Valuel?
Enable Ramping  |Disabled 0
Enabled? 1
Enable Clamp/ Disabled 0
Alarm Latching Enabled 1
Enable High Disabled 0
e 1
Enable Low Disabled 0
|Clamp/ Alarm Enabled? 1
nterrupt
Enable Channel  |Disabled 0
Enabled 1

(1) See the 1769-0F4CI and 1769-0F4VI Output Channel Configuration Word 1 table.

B2 e R B A M R N S o R Ae NG R mSaPoSi 5%edhs St
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Table 3.7 1769-0F4CI and 1769-0F4VI Output Channel Configuration Word 1

Define Indicate Bit Settings
15(14|13(12{11(10|/ 9 |8 |7 |6 |5 (4|3 |2 |1
Output {0...20mA dc 00
5 hange 420 mA dc 0[0]1
S Select
2 Qutput |Raw/Proportional 0(0]0
D
© Data |Counts
— Select |Engineering Units 00
Scaled for PID 0(11]0
Percent Range 011

Qutput {-10...+410V DC
Range [p. 5vDC

ool o] O
el el =1 =]
O - O

Select [ qov e
= 1.5V DC
g Output |[Raw/Proportional 0]010
© Data |Counts
™ Select [Engineering Units 0o
Scaled for PID 0110
Percent Range 01

1769-0F4CI and 1769-0F4VI Enable/Disable Channel

This configuration selection (bit 15 of Configuration Word 0) allows each
channel to be individually enabled.

TIP A channel that is not enabled has zero voltage or current at
its terminal.

Rockwell Automation Publication 1769-UM014C-EN-P - December 2025 ]



Chapter 3

Module Data, Status, and Channel Configuration for the Output Modules

42

Clamping/Limiting

Clamping limits the output from the analog module to remain within a range
configured by the controller, even when the controller commands an output
outside that range. This safety feature sets a high clamp and a low clamp.

Once clamps are determined for a module, any data that is received from the
controller that exceeds those clamps sets an appropriate limit alarm and
transitions the output to that limit but not beyond the requested value.

For example, an application sets the high clamp on a 1769-OF4CI module for
15 mA and the low clamp for 5 mA. If a controller sends a value to the module
that corresponds to 16 mA, the module only applies 15 mA to its screw
terminals.

Clamping is disabled on a per channel basis by entering a 0 value for both the
high and low clamps in the Configuration Data file. Interrupts are generated
on a high- or low-alarm by setting (1) the SIO bit (for high-clamp or overrange
alarm) or setting (1) the SIU bit (for low-clamp or underrange), or you can
set (1) a channel’s LA bit on a per channel basis to latch the clamp limits.

Clamp/Limit Alarms

This function works directly with clamping. When a module receives a data
value from the controller that exceeds clamping limits, it applies signal values
at the clamping limit but also sends a status bit to the controller to notify it that
the value sent exceeds the clamping limits.

In the example from the Clamping/Iimiting section, if a 1769-OF4CI module
has clamping limits of 15 mA and 5 mA but then receives data to apply 16 mA,
only 15 mA is applied to the screw terminals. The module sends a status bit
back to the controller to report that the 16 mA value exceeds the module’s
clamping limits.
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Ramping

Ramping limits the speed at which an analog output signal can change. This
prevents fast transitions in the output from damaging the devices that an
output module controls.

Table 3.8 Ramping Types

Ramping Type Description

This type of ramping occurs when the present output value
changes to the Fault Value after a communications fault occurs.
This is the only type of ramping for the 1769-0F4CI and
1769-0F4VI modules.

Ramp to Fault Mode

The ramp rate is defined in terms of the selected range/format in units per
second. For example, in the 0...20 mA range and percent of full-scale format, a
ramp rate of 1000 is 10%/second (since 1000 is 10% of the total number of
counts in the full scale of the 0...20 mA range) or a maximum of 2 mA per
second.

Table 3.9 and Table 3.10 describes how ramp rate is defined for all output
range/types and output data formats.

Table 3.9 1769-0F4CI Output Range/Types and Output Data Formats

Output Data Total Counts in Number of Counts | Real Units/Second
Format Qutput Full Scale for Every 1% of for Every 1% of
Range/Type Ramp Rate Ramp Rate
Proportional Counts

0...20mA 65534 655 0.2mA/s
4...20mA 0.16 mA/s
Engineering Units

0...20mA 21000 210 0.2 mA/s
4...20 mA 17800 178 0.16 mA/s
Scaled for PID

0...20mA 16383 164 0.2mA/s
4...20mA 0.16 mA/s
Percent of Full Scale

0...20mA 10000 100 0.2 mA/s

4...20 mA 0.16 mA/s
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Table 3.10 1769-0F4VI Output Range/Types and Output Data Formats

Output Data Total Counts in Number of Counts | Real Units/Second
Format Output Full Scale for Every 1% of for Every 1% of
Range/Type Ramp Rate Ramp Rate
Proportional Counts

-10...+10V 65534 655 0.2V/s
0...5v 0.05V/s
0...10V 0.1V/s
1...5V 0.04V/s
Engineering Units

-10...+10V 21000 210 0.2V/s
0...5v 5750 58 0.05V/s
0...10V 11000 110 0.1V/s
1...5V 4750 48 0.04V/s
Scaled for PID

-10...+10V 16383 164 0.2V/s
0...5V 0.05V/s
0...10V 0.1V/s
1...5V 0.04V/s
Percent of Full Scale

-10...+10V 10000 100 0.2V/s
0...5V 0.05V/s
0...10Vv 0.1V/s
1...5V 0.04V/s

If configured, ramping only takes place when the output is commanded to go
to a fault state. Ramping is not done in normal run operation. The ramp rate

values are entered in the Configuration Data file and are accepted as valid only
if:

e the number of counts that are entered for a channel’s ramp rate is
greater than or equal to a minimum of 1% of the total number of
full-scale counts for the channel’s selected data format.

See Ramping Types on page 43 and 1769-OF4CI Output Range/Types
and Output Data Formats on page 43 for minimum values.

or

e the number of counts that are entered for a channel’s ramp rate can be
equal to 0 if ramping is not enabled for the channel.
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Hold for Initialization

Hold for Initialization causes outputs to hold present state until the value that
is commanded by the controller matches the value that is held by the module
providing a bumpless transfer.

If Hold for Initialization is selected, outputs hold if any of these three
conditions occur.

e Initial connection is established after power is cycled
e New connection is established after a communications fault occurs

e Transition to Run mode from Program state

The Output Held bit (see the Input Data file) for a channel indicates that the
channel is holding.

1769-0F4CI and 1769-0F4VI Fault Mode (FM)

This configuration selection provides individual fault mode selection for the
analog channels. When this selection is disabled [the bit is reset (0)], the
module holds the last state, meaning that the analog output remains at the
last converted value before the condition that caused the control system to
enter the program mode.

IMPORTANT Hold last state is the default condition for the 1769-OF4Cl
and 1769-OF4VI during a control system run-to-program

mode change.

TIP The MicroLogix 1500 and Compactlogix controllers do
not support Hold Last State. This functionality is only
supported when the analog module is used on the
DeviceNet network through the 1769-ADN adapter.

If this selection is enabled [the bit is set (1)] and the system enters the program
mode, it commands the module to convert the user-specified value from the
channel’s Fault mode word to the appropriate analog output for the range
selected.

TIP Not all controllers support this function. See your
controller’s user manual for details.
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1769-0OF4CI and 1769-0F4V1 Program/Idle Mode (PM)

This configuration selection provides individual program/idle mode selection
for the analog channels. When this selection is disabled [the bit is reset (0)], the
module holds the last state, meaning that the analog output remains at the
last converted value before the condition that caused the control system to
enter the Program mode.

IMPORTANT Hold last state is the default condition for the 1769-OF4CI
and 1769-OF4VI during a control system run-to-program

mode change.

TIP The MicroLogix 1500 and CompactlLogix controllers do
not support Hold Last State. This functionality is only
supported when the analog module is used on the
DeviceNet network through the 1769-ADN adapter.

If this selection is enabled [the bit is set (1)] and the system enters the program
mode, it commands the module to convert the user-specified value from the
channel’s Program/Idle mode word to the appropriate analog output for the
range selected.

TIP Not all controllers support this function. See your
controller’s user manual for details.

1769-OF4CI and 1769-0F4V1 Program/Idle to Fault Enable (PFE)

If a system currently in program/idle mode faults, this setting determines
whether the program/idle or fault value is applied to the output. If the
selection is enabled [the bit is set (1)], the module applies the fault value. If the
selection is disabled [the bit is reset (0)], the module applies the program/idle
mode data value. The default setting is disabled.

TIP Not all controllers support this function. See your
controller’s user manual for details.
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1769-0F4CI and 1769-0F4VI Fault Value

You can use each channel’s Fault Value word to specify the values that the
outputs assume when the system enters the fault mode. The default value is 0.
Valid values ate dependent upon the range that is selected in the range
selection field. If the value you entered is outside the normal operating range
for the output range that is selected, the module generates a configuration
error.

For example, if you select engineering units for the 0...20 mA range and enter a
fault value within the normal operating range (0...20000), the module
configures and operates correctly. However, if you enter a value outside the
normal operating range (for example 21,000), the module indicates a
configuration error.

TIP Not all controllers support this function. See your
controllet’s user manual for details.

EXAMPLE e If the default value, 0000, is used and the range that is
selected is 0...20 mA, the module outputs 0 mA for all

data formats.

e If the raw/proportional or engineering units format is
selected and zero is entered as Fault Value in the
4...20 mA range (for 1769-OF4CI) or the
1...5V range (for 1769-OF4VI), a configuration error

occufts.

® Sce 1769-OF4CI Valid Output Data Table on page 49
and 1769-OF4VI Valid Output Data Table on page 50
for more examples.
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1769-0F4CI and 1769-0F4VI Program/ldle Value

Use each channel’s Program/Idle Mode word to set the integer values for the
outputs to assume when the system enters the program mode. The values are
dependent upon the range that is selected in the range selection field. If the
value you entered is outside the normal operating range for the output range
that is selected, the module generates a configuration error. The default value
is 0.

For example, if you select engineering units for the 0...20 mA range and enter a
program/idle value within the normal operating range (0...20000), the module
configures and operates correctly. However, if you enter a value outside the
normal operating range (for example 21000), the module indicates a
configuration error.

TIP Not all controllers support this function. See your
controllet’s user manual for details.

EXAMPLE e If the default value, 0000, is used and the range that is
selected is 0...20 mA, the module outputs 0 mA for all

data formats.

e If the raw/proportional or engineering units format is
selected and zero is entered as Program/Idle mode
word in the 4...20 mA range (for 1769-OF4CI) or the
1...5V range (for 1769-OF4VI), a configuration error

Ooccufts.

® Sce 1769-OF4CI Valid Output Data Table on page 49
and 1769-OF4VI Valid Output Data Table on page 50
for more examples.
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1769-0F4CI Valid Output Data Word Formats/Ranges

The following table shows the valid formats and data ranges for the module.

Table 3.11 1769-0F4CI Valid Output Data Table

1769-0F4CI | Input Value Example Data Output | Raw/ Engineering Unit | Scaled-for-PID | Percent Full
Normal Range | Proportional Data Range
ggﬁ{;ﬁ"g State Decimal Range Decimal Range | Decimal Range | Decimal Range
5. |8 5., |BE |&, |BE |, [BE |Eg |BE
N £f |S5. (B3 (350 (R |3E.|EE |3z
38 |83 35 |83s |85 |E35 |83 |B35|88 |B3:
4..20mA | Over21.0mA | +220mA | +21.0mA | Over N/A N/A 22000 | 21000 | 18431 |17407 | 11250 | 10625
21.0mA +21.0mA | +21.0mA | Over 32767 32767 21000 | 21000 | 17407 | 17407 |10625 | 10625
40...200mA | +20.0mA |+20.0mA | Normal | 29085 29085 20000 |20000 |16383 | 16383 | 10000 | 10000
+40mA | +40mA | Normal | -29822 |-29822 | 4000 4000 0 0 0 0
32mA +3.2mA | +32mA | Under |-32767 |-32767 | 3200 3200 -819 -819 -500 -500
Under3.2mA | 0.0 mA +3.2mA | Under | N/A N/A 0 3200 -4096 | -819 -2500 | -500
0...20mA | Over21.0mA | +220mA | +21.0mA | Over N/A N/A 22000 | 21000 | 18201 |17202 | 11000 | 10500
21.0mA 21.0mA | +21.0mA | Over 32767 32767 21000 |21000 |17202 | 17202 | 10500 | 10500
0.0...200mA |20.0mA | +20.0mA | Normal | 29646 29646 20000 |20000 |16383 | 16383 | 10000 | 10000
0.0mA 0.0mA Normal | -32767 |-32767 |0 0 0 0 0 0
Under0.0mA | -1.0mA | 0.0mA Under | N/A N/A -1000 |0 -819 0 -500 0
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1769-0F4VI Valid Output Data Word Formats/Ranges

This table shows the valid formats and data ranges for the module.

Table 3.12 1769-0F4VI Valid Output Data Table

1769-0F4VI | Input Example Data Output | Raw/ Engineering Unit | Scaled-for-PID Percent Full
Normal Value Range | Proportional Data Range
Operating State - - - -
Output Decimal Range Decimal Range Decimal Range | Decimal Range
Range =
2 = § 3 = E E 3 - E E 3 - g s So E E
£e Sg e |95, |82 |9s. (82 |9E_ |85 9%,
- O D - - O o 2 - O o 2 - O S — b o 2
38 |E3 38 |B3s5 |38 B35 |38 |B35 |88 |RB:E:
+10V DC QOver +11.0VDC | +10.5VDC | Over N/A N/A 11000 | 10500 | 17202 | 16793 | 11000 10500
10.5vV DC
+10.5VDC | +10.5V DC | +10.5V DC | Qver 32767 | 32767 10500 | 10500 | 16793 | 16793 | 10500 10500
-10... +10.0vDC | +10.0vDC | Normal | 29788 | 29788 |10000 | 10000 | 16383 | 16383 | 10000 10000
+10vV DC
0.0vDC 0.0vDC Normal | 0 0 0 0 0 0 0 0
-10.0vDC |-10.0vDC | Normal |-29788 |-29788 |-10000 |-10000 |0 0 -10000 | -10000
-10.5VDC | -10.5vDC |-10.5VDC | Under |-32767 |-32767 |-10500 |-10500 |-410 -410 -10500 | -10500
Under -11.0vVDC |-11.0VDC | Under | N/A N/A -11000 | -10500 |-819 -410 -11000 | -10500
-0.5vDC
0...5VDC | Over 5.5V DC +5.25V DC | Qver N/A N/A 5500 5250 18021 17202 | 11000 10500
5.25V DC
525V DC |525VDC |+5.25VDC | Over 32767 | 32767 | 5250 5250 17202 | 17202 | 10500 10500
0.0... 5.0vDC +5.0VDC | Normal |29918 |29918 | 5000 5000 16383 | 16383 | 10000 10000
5.0vDC
0.0vDC 0.0vDC Normal |-27068 |-27068 |0 0 0 0 0 0
-05vDC |-05VDC |-0.5VDC Under |-32767 |-32767 |-500 -500 -1638 -1638 -1000 -1000
Under -1.0vDC | -0.5vDC Under | N/A N/A -1000 -500 -3277 -1638 -2000 -1000
-0.5vDC
0...10VDC | Qver 11.0vDC | +10.5VDC | Over N/A N/A 11000 | 10500 | 18021 17202 | 11000 10500
10.5vV DC
+10.5VDC | +10.5V DC | +10.5V DC | Over 32767 | 32767 10500 | 10500 | 17202 | 17202 | 10500 10500
0.0... +10.0vVDC | +10.0VDC | Normal | 29788 | 29788 | 10000 | 10000 | 16383 | 16383 | 10000 10000
10.0v DC
0.0vDC 0.0vDC Normal |-29788 |-29788 |0 0 0 0 0 0
-05vDC |-05vDC |-0.5vDC Under |-32767 |-32767 |-500 -500 819 -819 -500 -500
Under -1.0vDC | -0.5vDC Under | N/A N/A -1000 -500 -1638 -819 -1000 -500
-5.0v DC
1.0...5VDC | Over +55VDC | +5.25V DC | Over N/A N/A 5500 5250 18431 17407 | 11250 10625
5.25V DC
+5.25V DC | +5.25V DC | +5.25V DC | Over 32767 | 32767 | 5250 5250 17407 | 17407 | 10625 10625
1.0... +5.0VDC | +5.0VDC | Normal |29318 |29318 | 5000 5000 16383 | 16383 | 10000 10000
5.0vDC
+1.0vDC | +1.0vDC | Normal |-25869 |-25869 | 1000 1000 0 0 0 0
05VDC |+05vVDC |+0.5VDC | Under |-32767 |-32767 |500 500 -2048 -2048 -1250 -1250
Under 0.0vDC 0.0vDC Under | N/A N/A 0 500 -4096 -2048 | -2500 -1250
0.5V DC

50
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Safety Considerations

Module Diagnostics and Troubleshooting

This chapter describes troubleshooting the analog input and output modules.
This chapter contains information on:

e safety considerations when troubleshooting.

e module versus channel operation.

the module’s diagnostic features.

e critical vs. non-critical errors.

module condition data.

Safety considerations are an important element of proper troubleshooting.
Consider the safety of yourself and others, and the condition of your
equipment.

The following sections describe several safety concerns that you should be
aware of when troubleshooting your control system.

ATTENTION Never reach 1nt9 a machine to actuate a §W1tch because
unexpected motion can occur and cause injury.

A Remove all electrical power at the main power disconnect
switches before checking electrical connections or

inputs/outputs causing machine motion.

Indicator Lights

When the green LED on the analog module is illuminated, it indicates that
power is applied to the module.

Activate Devices When Troubleshooting

When troubleshooting, never reach into the machine to actuate a device.
Unexpected machine motion could occur.
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Module Operation Versus
Channel Operation

Stand Clear of the Machine

When troubleshooting any system problem, have all personnel remain clear of
the machine. The problem could be intermittent, and sudden unexpected
machine motion could occur. Have someone ready to operate an emergency
stop switch in case it becomes necessary to shut off power to the machine.

Program Alteration

There are several possible causes of alteration to the user program, including
extreme environmental conditions, Electromagnetic Interference (EMI),
improper grounding, improper wiring connections, and unauthorized
tampering. If you suspect a program has been altered, check it against a
previously saved program on an EEPROM or UVPROM memory module.

Safety Circuits

Circuits installed on the machine for safety reasons, like overtravel limit
switches, stop push buttons, and interlocks, must be hard-wired to the main
control relay. These devices must be wired in series so that when any one
device opens, the main control relay is de-energized, and power is removed
from the machine. Never alter these circuits to defeat their function. Serious
injury or machine damage could result.

The module performs operations at two levels:

o Module level

e Channel level

Module-level operations include functions such as power-up, configuration,

. . . . . ™
and communication with a bus leader, such as a MicroLogix 1500 controller.

Channel-level operations describe channel-related functions, such as data
conversion and over- or underrange detection.
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Power Cycle Diagnostics

Channel Diagnostics

Internal diagnostics are performed at both levels of operation. When detected,
the status indicator shows that a module error conditions immediately. Both
module hardware and channel configuration error conditions are reported to
the controller. Channel overrange or underrange conditions are reported in the
module’s input data table. Module hardware errors are typically reported in the
controllet’s I/O status file. See your controller manual for details.

When you cycle power to the module, a series of internal diagnostic tests is

performed. These diagnostic tests must be successfully completed or the
module status indicator remains off and a module error results and is reported

to the controller.

Table 1.1 Diagnostics

Module Status Condition Corrective Action
Indicator
On Proper No action required.
Operation
Off Module Fault | Cycle power. If condition persists, replace

the module. Call your local distributor or
Rockwell Automation for assistance.

When an input or output module channel is enabled, the module performs a
diagnostic check to see that the channel has been properly configured. In
addition, the module checks each channel on every scan for configuration

errors, overrange and underrange, open-circuit (input module in 4...20 mA

current range and all voltage ranges).

Out-of-range Detection (Input and Output Modules)

For input modules, whenever the data that is received at the channel word is

out of the defined operating range, an overrange or underrange error is
indicated in the Input Data file.

For output modules, whenever the controller is driving data over or under the
defined operating range, an overrange or underrange error is indicated in the

Input Data file.
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Non-critical vs. Critical

Module Errors

Module Error Definition

Table

Open-circuit Detection (1769-1F4] Module Only)

The module performs an open-circuit test on all enabled channels that are
configured for 4...20 mA inputs and for all voltage inputs. Whenever an
open-circuit condition occurs, the underrangeoverrangeover-range bit for that
channel is set on all channels that are configured for voltage inputs in the
Input Data file.

Possible causes of an open circuit include:

e a broken sensing device.
® aloose or cut wire.

e a sensing device is not installed on the configured channel.

Non-critical module errors are typically recoverable. Channel errors (overrange
or underrange errors) are non-critical. Non-critical errors are indicated in the
module input data table. Non-critical configuration errors are indicated in the
extended error code.

See 1769-1F41 Extended Error Codes on page 56 and 1769-OF4CI and
1769-OF4VI Extended Frror Codes on page 58.

Critical module errors are conditions that prevent normal or recoverable
operation of the system. When these types of errors occur, the system typically
leaves the run or program mode of operation until the error can be dealt with.

Critical module errors are indicated in 1769-1F41 Extended Error Codes on
page 56 and 1769-OF4CI and 1769-OF4VI Extended Error Codes on

page 58.

Analog module errors are expressed in two fields as four-digit Hex format
with the most significant digit as don’t care and irrelevant. The two fields are
Module Error and Extended Error Information.

Table 1.2 Module Error Table

Don’t Care Bits

Module Error Extended Error Information

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hex Digit 4 Hex Digit 3 Hex Digit 2 Hex Digit 1

54
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Module Error Field

The purpose of the module error field is to classify module errors into three
distinct groups, as described in the table below. The type of error determines
what kind of information exists in the extended error information field. These
types of module errors are typically reported in the controller’s I/O status file.
See your controller manual for details.

Table 1.3 Module Error Types

Error Module Error | Description
Type Field Value

Bits 11...09

(Bin)
No Errors 000 No error is present. The extended error field holds no
additional information.

Hardware 001 General and specific hardware error codes are
Errors specified in the extended error information field.
Configurat 010 Module-specific error codes are indicated in the
ion Errors extended error field. These error codes correspond to

options that you can change directly. For example, the
input range or input filter selection.

Extended Error Information Field

Check the extended error information field when a nonzero value is present in
the module error field. Depending upon the value in the module error field,
the extended error information field can contain error codes that are
module-specific or common to all 1769 analog modules.

TIP If no errors are present in the module error field, the
extended error information field is set to zero.

Hardware Errors

Module error code 2 indicates general or module-specific hardware errors.

See 1769-1F41 Extended Error Codes on page 56 and 1769-OF4Cl and
1769-OF4V1 Extended Error Codes on page 58.
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Error Codes

Configuration Errors

If you set the fields in the configuration file to invalid or unsupported values,
the module ignores the invalid configuration, generates a non-critical error,
and keeps operating with the previous configuration.

Each type of analog module has different features and different error codes.
See 1769-1F41 Extended Error Codes on page 56 and 1769-OF4Cl and
1769-OF4VI Extended Frror Codes on page 58.

Error codes can help troubleshoot your module.

Table 1.4 1769-1F4l Extended Error Codes

Error Type Hex Module | ExtendedError | Error Description
Equivalent Error Information

Code Code

Binary Binary
No Error X000 000 000000000 | No Error
General Common X200 001 000000000 | General hardware error; no additional information
Hardware Error X201 001 000000001 | Power-up reset state
Hardware- X300 001 01000 0000 | General hardware error
Specific Error X301 001 01000 0001 | Microprocessor hardware error

X302 001 100000010 | A/D converter communication error

56
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Table 1.4 1769-IF4l Extended Error Codes

Error Type Hex Module | ExtendedError | Error Description
Equivalent Error Information
Code Code
Binary Binary

1769-IF4l Specific X400 010 00000 0000 | General configuration error; no additional information

Efr’;‘;igura“o” X403 010 000000011 | Invalid real time sample rate value
X404 010 000000100 | Invalid input filter selected (channel 0)
X405 010 000000101 | Invalid input filter selected (channel 1)
X406 010 000000110 | Invalid input filter selected (channel 2)
X407 010 000000111 Invalid input filter selected (channel 3)
X408 010 00000 1000 | Invalid input range selected (channel 0)
X409 010 000001001 | Invalid input range selected (channel 1)
X40A 010 00000 1010 | Invalid input range selected (channel 2)
X40B 010 00000 1011 | Invalid input range selected (channel 3)
X40C 010 00000 1100 | Invalid input format selected (channel 0)
X40D 010 00000 1101 Invalid input format selected (channel 1)
X40E 010 00000 1110 | Invalid input format selected (channel 2)
X40F 010 00000 1111 | Invalid input format selected (channel 3)
X410 010 000010000 | Invalid low alarm data value (channel 0)
X411 010 000010001 | Invalid low alarm data value (channel 1)
X412 010 000010010 | Invalid low alarm data value (channel 2)
X413 010 000010011 | Invalid low alarm data value (channel 3)
X414 010 000010100 | Invalid high alarm data value (channel 0)
X415 010 00001 0101 Invalid high alarm data value (channel 1)
X416 010 000010110 | Invalid high alarm data value (channel 2)
X417 010 00001 0111 Invalid high alarm data value (channel 3)
X418 010 000011000 | Invalid alarm deadband value (channel 0)
X419 010 000011001 | Invalid alarm deadband value (channel 1)
X41A 010 000011010 | Invalid alarm deadband value (channel 2)
X41B 010 000011011 | Invalid alarm deadband value (channel 3)
X41C 010 00001 1100 | Alarm not enabled (channel 0)
X41D 010 00001 1101 | Alarm not enabled (channel 1)
X41E 010 000011110 | Alarm not enabled (channel 2)
X41F 010 00001 1111 | Alarm not enabled (channel 3)

- x represents the Don't Care digit.
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Table 1.5 1769-0F4CI and 1769-0F4VI Extended Error Codes

Error Type Hex Module | ExtendedError | Error Description
Equivalent Error Information
Code Code
Binary Binary
No Error X000 000 000000000 | No Error
General Common X200 001 00000 0000 | General hardware error; no additional information
Hardware Error X201 001 00000 0001 | Power cycle reset state
X216 001 000010110 | Microprocessor watchdog error
X220 001 000100000 | Firmware corrupt (checksum failure)
X221 001 000100001 | Firmware checksum error in NVRAM (calibration data checksum
failure)
Hardware- X300 001 10000 0000 | General hardware error (ASIC)
Specific Error
1769-0F4CI and X401 010 000000001 | Invalid input range selected (channel 0)
1822%35 vl X402 010 000000010 | Invalid input range selected (channel 1)
Configuration X403 010 000000011 | Invalid input range selected (channel 2)
Error X404 010 000000100 | Invalid input range selected (channel 3)
X409 010 00000 1001 | Invalid data format selected (channel 0)
X40A 010 000001010 | Invalid data format selected (channel 1)
X40B 010 000001011 | Invalid data format selected (channel 2)
X40C 010 00000 1100 | Invalid data format selected (channel 3)
X411 010 000010001 | Invalid fault value (channel 0)
X412 010 000010010 | Invalid fault value (channel 1)
X413 010 00001 0011 Invalid fault value (channel 2)
X414 010 000010100 | Invalid fault value (channel 3)
X419 010 00001 1001 Invalid idle value (channel 0)
X41A 010 000011010 | Invalid idle value (channel 1)
X41B 010 000011011 | Invalid idle value (channel 2)
X41C 010 00001 1100 | Invalid idle value (channel 3)
X421 010 000100001 | Invalid clamps (channel 0)
X422 010 000100010 | Invalid clamps (channel 1)
X423 010 000100011 Invalid clamps (channel 2)
X424 010 000100100 | Invalid clamps (channel 3)
X429 010 00010 1001 Invalid ramp rate (channel 0)
X42A 010 000101010 | Invalid ramp rate (channel 1)
X428 010 000101011 Invalid ramp rate (channel 2)
X42C 010 000101100 | Invalid ramp rate (channel 3)
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Table 1.5 1769-0F4CI and 1769-0F4VI Extended Error Codes

Error Type Hex Module | ExtendedError | Error Description
Equivalent Error Information
Code Code
Binary Binary
1769-0F4Cl and X431 010 000110001 | Configuration word 0 illegal bits set (channel 0)
;;22#5”' X432 010 000110010 | Configuration word O illegal bits set (channel 1)
Configuration X433 010 000110011 | Configuration word 0 illegal bits set (channel 2)
Error X434 010 000110100 | Configuration word 0 iflegal bits set (channel 3)
X439 010 000111001 | Configuration word 1 illegal bits set (channel 0)
X43A 010 000111010 | Configuration word 1 illegal bits set (channel 1)
X43B 010 000111011 | Configuration word 1 illegal bits set (channel 2)
X43C 010 000111100 | Configuration word 1 illegal bits set (channel 3)

- x represents the Don't Care digit.

Module Inhibit Function

CompactLogix® controllers support the module inhibit function. See your

controller manual for details.

Whenever the output modules are inhibited, the modules enter the program
mode and the output channel is changed to the state configured for the
program mode. Whenever the input modules are inhibited, the modules
continue to provide information about changes at its inputs to the 1769
CompactBus leader (for example, a CompactlLogix controller).
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Notes:
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Appendix B

Installation Considerations

For the latest installation, specification and certification information, see the
manuals listed in the Additional Resources on page 10.

Consider the following when you wire your system.

Impedance and Accuracy  Effect of Transducer/Sensor and Cable Length Impedance on
Voltage Input Accuracy

For voltage inputs, the length of the cable used between the transducer/sensor
and the 1769-1F41 module can affect the accuracy of the data provided by the
module.

Figure 2.1 Voltage Input Accuracy

Rs Rc
— } { } 7

+

Vs () Vin i

Rc

Where:
Rc = DC resistance of the cable (each conductor) depending on
cable length
Rs = Source impedance of analog transducer/sensor input
Ri = Impedance of the voltage input (1 MQ for 1769-IF41)
Vs = Voltage source (voltage at the transducer/sensor input device)
Vin = Measured potential at the module input

%Ai = Percent added inaccuracy in a voltage-based system due to source
and cable impedance.

o [Rix Vs]
Vin [Rs+(2x Re) + R
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For example, for Belden 8761 two conductor, shielded cable:

Rc =16 £/1000 ft
Rs = 0 (ideal source)

0, [ — ,K"ﬂ
%Al = (1 l/s) x 100

Table 2.1 Effect of Cable Length on Input Accuracy

Length of Cable, DC Resistance of the Cable, | Accuracy Impact at the
m (ft) Rc (Q) Input Module
50 (164) 2.625 0.000525%
100 (328) 5.25 0.00105%
200 (656) 10.50 0.0021%
300 (984) 15.75 0.00315%

As input source impedance (Rs) and/or resistance (dc) of the cable (Re) get
larger, system accuracy decreases. If you determine that the inaccuracy error is
significant, implementing the following equation in the control program can
compensate for the added inaccuracy error due to the impedance of the source

and cable.
Vs = Vinx [Rs+ (2% ﬁc) + Ri]
Ri
TIP

not impact system accuracy.
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Effect of Device and Cable Qutput Impedance on Qutput Module
Accuracy

The maximum value of the output impedance is shown in the example below,
because it creates the largest deviation from an ideal voltage source.

Figure 2.2 Output Module Accuracy

I Rs e Rc .
O w P
—__+——=

Rc

Where:
Rc = DC resistance of the cable (each conductor)
depending on cable length
Rs = Source impedance (1 € for 1769-OF4VI)
Ri = Impedance of the voltage input (220 k€ for 1769-IF4I)
Vs = Voltage at the output of 1769-OF4VI
Vin = Measured potential at the module input

%Ai = Percent added inaccuracy in a voltage-based
system due to source and cable impedance.

[Rix Vs]

Vin = [As+(2x Re) + A
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For example, for Belden 8761 two conductor, shielded cable and a
1769-OF4CI output module:

Rc =16 Q/1000 ft

Rs =15Q
Ri = 220 kQ

%A = (1 -M’) % 100

Vs

Table 2.2 Effect of Output Impedance and Cable Length on Accuracy

Length of Cable (m)

dc Resistance of the Cable

Accuracy Impact at the

Rc (Q) Input Module
50 2.625 0.00919%
100 5.25 0.01157%
200 10.50 0.01634%
300 15.75 0.02111%

As output impedance (Rs) and/or tresistance (dc) of the cable (Rc) get larger,
system accuracy decreases. If you determine that the inaccuracy error is
significant, implementing the following equation in the control program can
compensate for the added inaccuracy error due to the impedance of the output

module and cable.

Vs = Vinx

[Rs+(2x Re) + Ri

TIP In a current loop system, source and cable impedance do
not impact system accuracy.
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Module Addressing and Configuration with

MicroLogix 1500

This appendix examines the analog modules’ addressing scheme and describes

module configuration using RSLogix 500® and MicroLogiXTM 1500 software.

|nput Module Addressing In the following example, the 1769-1F4I module is used.

Detailed information on the input image table can be found in 1769-1F41

Input Data Table on page 21.

Figure C.11769-1F41 Memory Map

Memory Map
Channel 0 Data Word
s S_Iot_e_ ] Channel 1 Data Word
Input Image —p Channel 2 Data Word
File Channel 3 Data Word
Input Image i
________ 7 Words Time Stamp Value Word
| _ S_Iot_e_ — General Status Bits
Output Image High-/Low-alarm & Qver-/Under-range
File
[ Shte |
Configuration
File
Clear Latched Alarm Bits
Output Image
1 Word
Real Time Sample Rate
Enable Time Stamp
Configuration File Channel 0 Configuration Words
26 Words - -
> Channel 1 Configuration Words

Channel 2 Configuration Words

Channel 3 Configuration Words

Bit 15 Bit0
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Word 1
Word 2

Word 3
Word 4
Word 5
Word 6

Word 0

Word 0
Word 1, bit 15
Words 2to 7

Words 8 to 13
Words 14 to 19

Words 20 to 25
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Input Module’s Input Image

The input modules’ input image file represents data words and status bits.
Input words 0 to 3 hold the input data that represents the value of the analog
inputs for channels 0 to 3. These data words are valid only when the channel is
enabled and there are no errors. Input words 4 and 5 hold the status bits. To
receive valid status information, the channel must be enabled.

For example, to obtain the general status of channel 2 of the analog module
located in slot 3, use address 1:3.4/2.

Slot Word Bit

nputfileType ——=F :\.’D -1/ é

Element Delimiter Word Delimiter it pelimiter

S s
2 12|28 =
> — — — ©
> 5 3 8 |2
o @ o o -]
—ol o IS IS [
= 1= o o L
L (3 o @5}
=

| 0 1 2 3 |

Slot Number
TIP The end cap does not use a slot address.
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Input Module’s Configuration File

The configuration file contains information that you use to define the way a
specific channel functions. The configuration file is explained in more detail in
chapter 3.

The configuration file is modified using the programming software
configuration screen.

For an example of module configuration using RSLogix 500 software, see
Configure Analog 1/O Modules in a Microl.ogix 1500 System on page 68.

TIP The RSLogix 500 configuration default is to disable each
analog input channel. For improved analog input module
performance, disable any unused channels.

Table C.1 Software Configuration Channel Defaults

1769-1F4l 1769-0F4CI and 1769-0F4VI
Parameter Default Setting Parameter Default Setting
Enable/Disable Channel!") Disabled Enable/Disable Channel Disabled
Filter Selection 60 Hz Output Range Selection 0...20mA
Input Range +10V DC Data Format Raw/Proportional
Data Format Raw/Proportional

0 The 1769-IF41, 1769-0F4CI, and 1769-0F4VI modules are disabled by default.
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Configure Analog I/0
Modulesina

MicroLogix 1500 System

Vendor ID =1
Product Type = 109
Product Code = 66

Series/Major Rev/Minor Rev = A

Input Words = 108
Input Bits =0

Output Words = 108
Output Bits =0

Extra Data Length = 31

68

This is an example of how to configure your 1769
modules with RSLogix 500 programming software

analog input and output
. This application example

assumes that your input and output modules are installed as expansion I/O in

a MicrolLogix 1500 system, and that RSLinx® software is properly configured

and a communications link has been established between the MicroLogix

controller and RSLogix 500 software.

If you have RSLogix 500, version 6 or earlier, follow this procedure to

configure your module.

1. From the list, choose Other:Requites I/O Card Type ID.

' 1/0 Configuration — ==
— Current Cards Awvailable
Filter IAII 0 'I
= Part # | Description |;|
A=l i) I 1763-0E8 5-0utput High Cunent 24 VDC
1769-0B16 16-Output 24 WDC Source
1763-0B16P 16-Output 24 %DC Source w/ Protection
MI 1769-0B32  32-0utput High Density 24 ¥DO
1769-0F2 Analog 2 Channel Output Module
Part # | Description | -~ 1769-0FBC Analog 8 Chan Current Output
0 Bul1764 Micrologix 1500 LSP Senes C 1763-0F 3 Analog 8 Chan Woltage Output
1769-0016 16-Output 24 DT Sink.
2 1769-0w8 8-0utput Relay
3 1769-0%/16 16-Output Relay
4 1769-0wal S-Output 1zolated Relay
i1 1769-5DMN DevicetletScanner
6 1769-5k1 Compact |/0 ta DPI/SCANport Maodule
7 1769-5M2 Compact 10 to DS Module
il 1769-Fa2 Power Supply
9 b 1769-FB2 Power Supply
10 1769-Fad Power Supply
11 1769-FBE4 Power Supply
12 LI Ay 1769 PowerSupply
i Ay 1769 UnPowered Cable |
Ay Config | Help I Hide &Il Cards | Uther -- Hegur U Card Type [0 -]

2. Enter the appropriate values as listed below.

“0Other” type I0 card )

Wendor |D:
Product Type
Praduct Code :

Senez/Major Rew/MinorB ey

108
108

Imput Whords
Output Words

112111

DOutput Bits :

Extra Data Length © {37]

Ignore Configuration Error: [

Irput Bitz ID

Cancel |

—

3. Choose OK.
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4. From the Generic Extra Data Config tab, enter your configuration data.

Module #1: OTHER - I;0 Module - ID Code = 66 5[
Expansion General Configuration  Generic Extra Data Canfig I

Oiffget

o o I 0 o 0

5 o o u] 1] u]

10 ul o u] 1] o

15 o o u] 1] o

20 1] 1] i} i} i

25 o o u] 1] o

30 1]

IDecimaI 'l Fadix

ak. I Cancel Apply Help
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Notes:
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Appendix D

Configuration with the RSLogix 5000 Generic
Profile for CompactLogix Controllers

To configure a 1769 analog I/O module for a CompactLogix® controller in

RSLogix 5000® software with the Generic Profile, you must start a new
project in RSLogix 5000 software.

1. Click the new project icon or on the FILE dropdown menu and select
NEW.

The following screen appears.

ew Controller i P

Yendor: Allen-Eradiey

Type: | 1769-L35E CompactLogi+5335E Control | oK. |
Revision: 15 - Cancel |
[T Bedundancy Enabled Help |

M arne: I

Dezcriphion: ;I
=

Ehaszis Type: |<none> j

5ot IU 3:
Create |1 IE:&HSLDgiHEDDD&F‘roiects Browse. . |

2. Choose your controller type and enter a name for your project.
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3. Click OK.

The following main RSLogix 5000 screen appears.

gic Communications Tooks Window Help

Bl 8 smel ol -] el F Rl @la|
Offline ] Foth: [cnone> =] ﬂJ

No Forces
A H i et e i

No Edits
|| < 1> [\Favorites ABE X Tmertoumter £ Tpuloupi_f Compare

i 5 Cortroller Tags

- [ Controller Fauk Handier
(3 Power-Up Handler
0 Tasks
=@ mainTask
@B MainProgram
* [0 Unscheduled Programs |
£ Motion Groups
* (23 Ungrouped Axes
[ Trends
5 Data Types
- [, User-Defined
g strings
i, Predefined
g, Module-Defined
5 10 Configuration
1= ) Backplane, CompactLogi
1769-L35E my_35E
=P 1769-L35E Ethemnet
& Ethernet
0 Compactus Local

sommmm B

Type 1769-L35E Cammpe ~ |
Description
Slot o
Major Fault
Minor Fault

€| ] ol

& (o

The last entry in the controller organizer on the left of the screen that is
shown above is a line that is labeled [0] CompactBus Local.

4. Right-click this line, select New Module.

The following screen appears.

M Select Module |X|

Module D escription “endor

JE=8 1inialog
-Cammunications
- Digikal

-Okher

[+ Specialty

Find. | AddFavaite |

By Cateqgory I By Yendor I Favorites I

(1,4 I Cancel | Help |

This screen narrows your search for I/O modules to configure into your
system.
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5. Click OK.

The following default Generic Profile screen appears.

New Module E|
Type: 1763-MODULE Generic 1769 Module
Parent: Local Connection Parameters
Azzembly .
Instance: Size:

Marme: || Input; 1 1 _|:| [1E-bit]
Description: Output:
Canfiguration: |102 0 _|:| [16-hit)

Comm Format: |In|:|ut Data- INT j

Slak: 1 _|:|
[v DOpen Module Properties K, | Cancel Help

This is the default Generic Profile screen.

Enter a name for the module. This helps to identify the module type
configured on your local CompactBus. The Description field is optional
and you can use it to provide more details about this I/O module in
your application.

The next parameter to configure is the Comm Format.

6. Click the down arrow for the Comm Format parameter to reveal the
choices.

For the 1769-OF4CI and 1769-OF4VI modules, Data — INT is used.
Input Data —INT is used for the 1769-1F41 module.

7. Select the slot number.
The slot number begins with the first available slot number, 1, and

increments automatically for each subsequent Generic Profile you
configure.
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Configuration with the RSLogix 5000 Generic Profile for CompactLogix Controllers

14

Use the following table for the Comm Format, Assembly Instance and Size
values for the 1769-1F41, 1769-OF4Cl, and 1769-OF4V1 modules if you have
an earlier version of RSLogix 5000 software, version 15.

1769 1/0 Comm Format | Parameter Assembly Size
Modules Instance (16-bit)
[F4l Input Data — Input 101 7

INT Output 100 1
Config 102 26

OF4Cl and Data — INT Input 101 6
OF4vl Output 100 5
Config 102 32

8. Enter the Comm Format, Assembly Instance numbers and their

associated sizes for each analog I/O module type into the Generic
Profile.

New Module rz|

Type: 17E3-MODULE Generic 1769 Module

el Loz Connection Parameters

Aszembly )
Instance: Size:

Mame: |IF4I_Isolated_Analog Input 1m 7 _%l [1E-bit]
D' escription: ‘ Cutput: 100 1 _%I [16-hit)

Configuration: |102 |26 = pesiy

Comm Format: |Data -INT ﬂ

Slat: 1 4;

W Open Module Properties 0k | Cancel Help
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9. To complete the configuration of your I/O module, click OK.

M Module Properties: Local:1 (1769-MODULE 1.1)

General Connection® ]

Bequested Packet Interval [RPI): 3 me

1 I

=

[~ Major Fault On Contraller If Connection Fails 'While in Bun Mode

r
badule Fault

Status: Offline 0K | Cancel | Apply | Help |

You can choose to inhibit the module or have the controller fault if the
connection to this I/O module fails. These options are not selected by
default.

TIP See the Help screens in RSLogix 5000 software, under
Connection Tab Overview for a complete explanation of
these features.

To complete the configuration of your analog output module, click Finish. If
you click Next, the Module Information screen opens. The values on this
screen are populated only when you are online with your controller. If you
clicked Next to get the Module Information screen, click Finish to complete
the configuration of your 1/O module.

Configure each analog I/O module in this mannet.
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Configure 1/0 Modules

Once you have created Generic Profiles for each analog I/O module in your
system, you must then enter configuration information into the Tag database
that has been automatically created from the Generic Profile information you
entered for each of these modules. This configuration information is
downloaded to each module at program download, going to run, and at power
cycle.

This section shows how and where to enter configuration data for each analog
1/0 module, once Generic Profiles have been created for them.

You must first enter the Controller Tag database, by double-clicking Controller
Tags in the upper portion of the controller organizer. This example shows how
to enter configuration data for 1769-OF41 module.

For demonstration purposes, Generic Profiles have been created for
1769-1F41, 1769-OF4CI, and 1769-OF4VI modules. The Controller Tags

16

screen looks like the following:

% RSLogix 5000 - my_35E [1769-L35E]" - [Controller Tags - my_35E(controller)] EEX
File Edt Wiew Search Logic Communications Tools ‘Window Help -8 %
8|\ & (5B || ] SlnlelE =l @l
Diffine 0. T RUN S Pan [enone =&
Mo Forces b, :: gﬁT
T S o eliilies] e[ oo o] s
] J S %
== Controller my_a5E Scope: | ] my_35E M M Show Al
Controller Tags Marme & ‘ \f’alue('| Force Mask & | Shyle ‘ Data Type Deescription o
g gsv’;:f”ueg :::';:f”d‘e’ ¥ [= Locat 1T ! Tomol AB-1769_MODUL
=5 Tasks || Locall.CReserved i Decimal DINT
65 ManTask || #llocaliCDala (...} {...} Hen INT[198]
# 8 MainProgram || i= Lacatta . ) AB:1769_MODUL.
(3 Unscheduled Frograms | Phases ||+ Localt Faut a Deciral DINT
= ﬁg“ﬁ” GVWDSM || ¥ Local 1Dt [ {...} Decinal INT(12]
el | = Locat10 T fomal #E:1763_MODLL.
5185 Data Trpes + Locall:0.Data | {...} {...} Decimal INT[T]
[, User-Defined
+ [, Strings
+ L, Predefined
+ (g, Module-Defined
= &3 1jo Configuration
—I-{10l Backplane, CompactLogix System
0 1760-L35E my_35€
E O 1769-L35E Ethernet Part LocalEMB
£ Ethernst
= CompactBus Local
Bl [0]CompactBus Local
ﬂ [1]1 1769-MODULE IF41_Isalated_snalog
|
|4 [ » [\Monitor Tags Edit Tags / < [ [
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Tag addresses are automatically created for configured I/O modules. The
word Local follows all local I/O addresses. These addresses have the following
format:

e Input Data: Local:s.1
e Output Data: Local:s.O
¢ Configuration Data: Local:s.C

Where s is the slot number assigned the I/O modules in the Generic
Profiles.

To configure an I/O module, you must open up the configuration tag for that
module. To do so, click the plus sign to the left of its configuration tag in the
tag database.

Configure Analog Output Modules

To configure the 1769-OF4CI or 1769-OF4VI module in slot 1, click the plus
sign to the left of Local:1.C. Click the plus sign to the left of Local:1.C.Data to
reveal the 32 integer data words where you can enter configuration data for the
1769-OF4CI or 1769-OF4VI module.

Configure Analog Input Modules

To configure the input modules in slot 2, click the plus sign to the left of
Local:2.C. Click the plus sign to the left of Local:2.C.Data to reveal the 26
integer data words where you can enter configuration data for the module. The
tag addresses for these four words are Local:2.C.Data[0] through
Local:2.C.Data[3].
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Notes:
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Appendix E

Overview

Configure Modules in a Remote DeviceNet
System with a 1769-ADN DeviceNet Adapter

In this example, a 1769-ADN DeviceNet® adapter connects the 1769-1F41

and 1769-OF4CI modules to a remote DeviceNet system. Use RSNetWorx
for DeviceNet software, version 2.23 or later, to configure the network and the
1/0O modules.

The configuration method that is desctibed here must be done before you
configure the DeviceNet adapter in the DeviceNet scannet’s scanlist. This
applies if you configure an I/O module offline, then download to the adapter,
ot if you do the configuration online. After the adapter is placed in the
scannet’s scanlist, you can only configure or reconfigure the I/O module with
explicit messages or if you remove the adapter from the scanner’s scanlist,
modify the configuration of the I/O module, and then add the adapter back
into the scannet’s scanlist.

For additional information on how to configure DeviceNet scanners and
adapters, see to the documentation for those products. For examples on how
to modify I/O module configurations with explicit messages while the system
is running, see the Compact I/O 1769-ADN DeviceNet Adapter User
Manual, publication 1769-UMO001.

IMPORTANT You must use a Series B 1769-ADN adapter with the

Compact 1/ o™ analog isolated modules.

TIP After you configure each slot, be sure to click Apply.
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Add the DeViceNet Adapter In this part of the example, the 1769-ADN adapter is added to the DeviceNet
to the Scanlist scanner’s scanlist.

1. Start the RSNetWorx for DeviceNet software.

£ DeviceNet - RSNetWorx for DeviceNet I S |
nge Edt View Network Deviee Toke Help

- &z

[ElEaEE el eals
-«

Hardware

E-) DeviceNet

D Coteaory
[ ACDive

Barcade Seanner
Commurication Adapter

General Pupose Discrete 1/0
Generic Device

Human Machine Irterface
Inductive Prosimity Switch

Rackwel Aulamation - Eleclrof

Flockwel Automation - Allen-B
Rockwel Aulomation - Dodge
Rockwel Automation - Refan

1/ «|»|m} Graph { Spieadsheet }_MasterrSk | 4 Ll_l
Oiffine:

2. In the left column under Category, click the + sign next to
Communication Adapters.

3. In the list of products, double-click the 1769-ADN to place it on the
network.

= *DeviceNet - RSMetWorx for DeviceNet

Edit Wiew Network Device Diagnostics Tools Help

ge-1ba "2 alE 4 | 4 | E
Hardware x| 1765-ADM J
1736-ADN1B ArmarPaink Scanner & Compact O
w | 1738-ADN18P ArmorPaint Device! Adapter
+ 1738-ADN1EP ArmarPoint Scanne o
| 1738-A0NR ArmorPoint Devicehiet
| 1736-ADN ArmorPaint Scanner
1738-AENT ArmorPaint: Etherhietf o
- f] 1747-50N Scanner Module
= B 1756-OMEfA I
1761-HET-DNI Davice Mt Interfa

1761-NET-DNI Series B DeviceNet
1768 ct 1O Adapter

I Major Rev 01
w3 1769-5DN Scanner Module
8 1770-KFD RS5232 Interface
- 1771-5DN Scanner Module
B 1784-CPCIDS Devicshlet Scanner
1784-PCD PCMCIA Interface
1784-PCDS Scanner
BB 1754-PCID Devicehet Interface C
-8 1784-PCIDS Devicehlet Scanner
-6 1786 Ethermet to Devicehet Linkir
2 17RR-CZOM Linkinn Mavics ad

13 H| 4| »| W]\ Graph | Speadsheet ), Master’Slave Configuration | 4 | _IJ
R;ady Offling
TIP If 1769-ADN is not an option, you have an earlier version

of RSNetWorx for DeviceNet software.
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4. To configure I/O for the adapter, double-click the adapter icon that

appears on the network.

General  Module Corfigurstion | 1/0 Summary | Trenzacsons |

v TRO-ADM Compact 10 Adapter E 2] x|
General |Hadja Coriiguration | 140 Summary | Tranzactions |
\E] 1763:40M Compact 10 Adapter
Mame: [1763 20N Compoct 110 Adoc- :
Descnphiar: ‘
Addiess: 0 =
- Dvervice Idankily [ Primary | -
Verdor  [Fiockwed Automalion - Alen-Bradiey [1]
Type: |Commurication Adapter [12]
Device:  |1753.A0N Compact 170 Adapber [E3]
Calshog  [17ESADN/B
Revision:  [2000 il 2’
ok | Cemcel | sl | W ||
5. Click the Module Configuration tab.
= 1 TH9-ADN Compact 1,0 Adapter e 1|

Select and configure the adapter, and any asociabed modules,
. that reside in the curent chazss
Chasiz Type: Dizplay Handware By L 5 Upkad
Catalog Mame -* *:‘v“llu:u
Handbwsane: + 4+ ¥ EfPopedie:
17651481 =] St | Bank ModueTyps &
17851 d s 1 [TTESADN/E
|| 17630FaE J
17E9IFE40F2 =
17ES- P&/ » .
1763112 [
RN e
1TESIENEFW Rey 31
17ES-I0TEF 4
17691032
| Bl | S—
3 K [— ;
o | Coesl | it | b |

TIP
format of the I/O data.

The I/O Summary tab provides the configured sized and

The Transaction tab lets you send services that the device
suppotts. The Clear/Reset Memory transaction returns the
module’s configuration to the factory defaults, that is,
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C("]ﬁgure the 1769-1F4l The 1769-ADN adapter appears in slot 0. Your I/O modules, power supplies,

end caps, and interconnect cables must be entered in the proper order,
InPUt MOdUIe Example following the 1769 I/O tules contained in the Compact I/O 1769-ADN

DeviceNet Adapter User Manual, publication 1769-UMO001. To simplify this
example, we placed the 1769-1F41 in slot 1 to show how it is configured.

1. To place the input module into slot 1, click Module Configuration.

A list of all possible 1769 products appeats.

=51 TE9-ADN Compact 10 Adapber i A
General Moduls Configuratian |h{| Sumenaty | Transactions |
Select and confiques the adaple, and s aszocialed modules,
- that rezide in the cument chassiz.

Chassis Type! Diisplay Herdware By B Lphaed

Herthwate: 4 4+ X [E"Propemiss

P 1789CLLY. UL B Skt Bank| ModueType =
[P 1769-CRL1.- CRL dnis 1

i 17659-CRR1 - CAR3 |
i

1TBSECL
[l 17e9£cR =»
1769HSE
I 1755aT16
[ 1765816 8P ey 31
[l 1759488
TFeSIFA/
E 1TESHFAE

o] oo | oo |_vee |

2. Select the 1769-IF41 module from the Hardware tree on the left and
click the arrow to move it to the right.

Slot 1 appears to the right of the 1769-1F41 module.
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3. Double-click the 1769-IF4I.

769-ADN Compact /0 Adapter,

General Module Configuration | 170 Summary] Tlansact\ons]
Select and configure the adapter, and any associated modules,
. that reside in the current chassis
Chassis Type: Dizplay Hardware By:
J |Eala\ng Mame j
Hardware: + X @’Empemes
|i| 1763-HSC e Slot Bank | Module Type -~
[i] 17631416/ [l na 1 [1763ADN/B
] 17631416/8/Fw Rev 3 §
[l 176 ag B
|i| 1763-14818./Pw Rev 3.1
[l 1768IFan
[l 17691F4sm
il 1768F 1
[ 17691F40F2
[l 1768IFRm
17631412/
< | = S
oK | Cancel | Apply | Help ‘

4. Under the General tab, select the appropriate bank.

Bank 1 was selected in this example.

Slot 01" - 1769-1F41/A

General ]Advanced Parameters] Configuration Settings | EDS File]

1769-4 Channel |zolated CurYolt [nputsid,

Mame: 1769-4 Channel lzolated Curolt [nputsd,
Slat: o

endor: Fockwel Automation - Allen-Bradley [1]
Tvpe: General Purpoze Analog |40 [10]

Device: 1769-4 Channel [zalated CurMfalt InputAd[44]
Catalog: 17ES-IF 41/

External [D:

Each module has to be assigned to a 'Bank'. Please input the 'Bank' in
which thiz module belongs.

Bark: 1l

0K | Cancel Help
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5.

Under the Configuration Settings tab, you can select the parameter that
you want to configure and initiate an action with the toolbar.

Slot "01° - 1769-1F41/A

General] Advanced Parameters  Configuration Settings l EDS File]

Select the parameter that you want to configure and initiate an
action uging the toolbar.

Groups 5@ Restore @ Help
(o] Parameter Current Yalue -
General

5 Channel 0

. 0.,
. 0.,
. 0.,
. 50,
f i

ChD Type/Range Select
Chi Data Format Select
Chi High Data Yalue

Chi Low Data Yalue

Ch0 Alarm Dead Band Value

- 20,.,  Chi Filter Select 60 Hz

- 20,.. Enable ChO Interrupts Disable
- 20,.,  Chi Alarm Lakch Ma Lakch
- 20... Enable Cho Alarms Disable
- 20.., Enable Cho Disable

-10ko +10 ¥dc
Raw/Proportional Data
o

1]

o

Channel 1 e
4 >

=]

By default, the 1769-1F41 module contains six input words and no
output words.

Cancel | Help |

Click the Data Description button to see what the six input words
represent.

The first four words are the actual analog input data, while the last two
words contain status and over- and underrange bits for the four
channels.

Click OK or Cancel to exit this screen and return to the Configuration
screen.

If your application requires only four data words and not the status
information, click the Set for I/O only button

The input size changes to four words. The revision number for the
1769-1F41 module is two. With this setting, you can leave the electronic
keying to Exact Match. It is not recommended to disable keying, but if
you are not sure of the exact revision of your module, select Compatible
Module to allow your system to operate, while still requiring a 1769-1F41
module in slot 1.

The 1769-1F41 module allows external 24V DC power. If your 1769 power
supply does not provide enough 24V DC power for your particular set of 1769
I/0 modules, the external power connection allows you to draw 24V DC
power for the module from your external source.
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If you are using external 24V DC power for your 1769-1F41 module, you must
select the checkbox to the left of Using External +24v Power Source. Do not
select the box if you are not using external 24V DC power.

Each of the four analog input channels is disabled by default. To enable a
channel, click its Enable box, so that a check mark appears in it. Then, choose

your Filter frequency, Input Range, and Data Format for each channel.

See Chapter 3 for a complete description of each of these configuration
categories.
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1769-1F41 External Power Example

In this example, channels 0...4 are used and external power is being supplied
from an external 24V DC power source. In addition, 4...20 mA transducers
drive channels 0 and 1, while devices that generate 0...10V DC analog signals
drive channels 2 and 3.

Throughput is not a concern for this application. However, noise immunity is.
Therefore, the filter frequency for maximum noise immunity, 50 Hz, has been
chosen. The analog input on channel 0 is used as the PV (input) value for a
PID loop. Therefore, the Data Format for this channel is Scaled-for-PID.
Channels 1...3 are not being used with a PID loop and have been configured
for the Raw/Proportional Data Format for maximum resolution.

Slot "01° - 1769-IF41/A

General Advanced Parameters ] Configuration Settings | EDS File]

Select the parameter that pou want to configure and initiate an
action using the toolbar.

E@ Restore @ Help

jin] |I§| Parameter | Current Valug
4 Inpuk Data Size Use 7 Input Wards
5 Output Data Size Use 1 Qutput Word
3 Electronic Keying Compatible Module
7 Configurad Minor Revision 1
] Actual Minor Rewvision 1
£l Use External Pow

ak. | Cancel | Help |

Click OK, and your configuration for the 1769-1F4I analog input module is
complete.
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cOI]ﬁgure the 1769-0F4CI After leaving the 1769-IF4I configuration screen, the 1/O Bank 1 screen for
Output Module Example the 1769-ADN adapter looks like the following:

55:1769-ADN Compact I/0 Adapter

General  Module Configuration | (/0 Summar_l,l] Transactions

Select and configure the adapter, and any associated modules,
. that reside in the curment chassiz,
Chassis Type: Display Hardware By:
| J |Eatal0g Mame ﬂ
Hardware: @?Eroperties
|i| 17B3-HSC b’ Slat Bank | Module Type ~
il 176948168 Flnsa 1 [1763-4DN/B
|E| 17EIATEAA/Pw Rey 37 |E| | 1 17EIF4/2
El 17E3-148] /4
El 17631481 /8/Fw Rev 31
il 1765-F4sa
il 17694F4sm
il 17694F 4128,
[ 1789-F4e0F2
[l 17694Fasn
Lo - —@
< | & < ¥

Ok | Cancel | Apply | Help |

1. Click the dropdown arrow next to the empty slot and this time choose

the 1769-OF4CI module.

2. Click the Slot 2 button that appears to the right of the 1769-OF4CI
module.

Slot ‘02" - 1769-OF4CI/A

General lAdvanced Parameters] Configuration Settings] EDS File]

17E9-4Ch lzolated Curent Dutput/é,

Marme:

Slat: 02

Wendor: Fockwell Automation - Allen-Bradley [1]
Type: General Purpose Analog 140 [10]
Device: 1769-4Ch | zolated Current DutputA4[45]
Catalog: 1763-0F4C1AA

External 1D

Each module has ta be assigned to a 'Bank'. Pleaze input the 'Bank' in
which this module belongs.

Bank: 1

] | Cancel | Help |

By default, the 1769-OF4CI module contains 11 input words and nine

output words.
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3. Click the Configuration Settings button to see what the 11 input and
nine output words represent.

The 11 input words contain channel diagnostic data for the eight
channels. The nine output words contain the actual analog output data
for the eight channels along with one additional word that contains the
control bits for unlatching alarms.

4. Click OK or Cancel to exit this screen and return to the Configuration
screen.

5. Select No Input Data under Input Data Size if your application requires
only the data words and not the status information.

The Input Size changes to 0, while the Output Size remains at nine
wotds. The Revision number for 1769-OF4CI module is two. With this,
you can leave the Electronic Keying to Exact Match. We do not
recommend that you disable keying, but if you are unsure of the exact
revision of your module, select Compatible Module to allow your system
to operate, while still requiring a 1769-OF4CI module in slot 2.

1769-OF4CI External Power Example

The 1769-OF4CI module allows external 24V DC power. 1f your 1769 power
supply does not provide enough 24V DC power for your particular set of 1769
I/0O modules, the external power connection allows you to draw 24V DC
power for the module from your external source.

If you are using external 24V DC power for your 1769-OF4CI module, you

must select the white box to the left of Using External +24v Power Source. Do
not select the box if you are not using external 24V DC power.
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1769-OF4CI Qutput Channels Example

Each of the two analog output channels is disabled by default. To enable a
channel, select the Enable checkbox. Then, choose your Output Range, Data
Format, and the state of your outputs if the controlling controller is placed
into the program mode, fault, or lose communications.

Program State and Fault State each have two options:
e Hold Last State

Hold last state holds the analog output at the last value that is received
before the controller was placed in program mode or before it faulted.

e User-defined State

When selecting user-defined state, you must specify a value for the
analog output to revert to if the controller is placed in program mode or
fault. The values that are used for the user-defined state must be valid
values that the selected Data Format and Output Range determine. If
communications fail, you can also choose whether your Program State
or Fault State options take place for each channel.

In this example, channels 0 and 1 are enabled and configured for 4...20 mA
Output Ranges. The Data Format for channel 0 is Scaled-for-PID, because it is
the CV (output) value from your PID instruction. Hold last state was chosen
for all possible conditions other than Run mode for channel 0.

Channel 1 is also enabled and configured for 4...20 mA Output Range.
Raw/Proportional Data Format was chosen for maximum resolution. In
addition, a requirement of the system is that this analog output must always be
at 4 mA if the system is not in control of it.
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Therefore, a value of 6241 (decimal) must be used in the event the controlling
controller is placed into Program/Fault mode, faults, or loses communications.
The decimal number 6241 represents 4 mA, when using the Raw/Proportional
Data Format.

Slot '02° - 1769-0F4CI/A

General] Advanced Parameters  Configuration Settings l EDS File]

Select the parameter that pou want to configure and initiste an
action uging the toolbar,

Groups 5@ Bestore @ Help

o) Parameter Current Yalue L

- 20801 Program to Fault Enable Chl Do Mot Change Outpl

- 20802 Hald For initialization Chi Disabled

- 20803 Program Mode Chi Hold Last State

- 20804 Fault Mode Chi Hold Last State

- 20805 Enable Ramping Chl Disabled

- 20806 Enable Alarm Latching Chl Disabled

- 20807 Enable Chl Over-Range I...  Disabled

- 20808 Enable Chl Under-Range I... Disabled

- 20809 Chanrel 1 Enable Disabled

- 20901 Output Range Chi 0 ko 20 mé DC

Qutput Data Format Chi Scaled for PID

- 21001 Fault value Chi a

- 21101 Program Mode Yalue Chi o e
£ >

oK | Cancel | Help |

Click OK, and your configuration for the 1769-OF4CI analog output module
is complete.

: 1769-ADN Compact 1/0 Adapter,

General  Module Configuration | (/0 Summary] Transactions]

Select and configure the adapter, and any associated modules,
- that reside in the current chazsis.
Chassis Type: Dizplay Hardware By:
J | Catalog Mame ﬂ
Hardware: + X %Eroperlies
J17Ea-CLLY - CLL: ~ Slat Bark | Module Type »
7B3-CRL1.- CAL3 fna 1 [1769-2DN/E
1763-CRA1.- CRA3 - o 1 [17e3IF4a
1763-ECL [Joz 1 [17e30F4Ci/A  —
1763-ECR 1 1769-PA2
il 1763HsC ] i CR
il 1763416/
El 1769-1416/8/Fwf Rev 3.7
il 17654888
El 1763-A81 48/ Fw Rev 3.1
e v —
< | & < ! ’

ak | Cancel | Apply | Help |

IMPORTANT Be sure to add appropriate power supplies and end caps.
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Two's Complement Binary Numbers

The controller memory stores 16-bit binary numbers. Two’s complement
binary is used when performing mathematical calculations internal to the
controller. Analog input values from the analog modules are returned to the
controller in 16-bit two’s complement binary format. For positive numbers,
the binary notation and two’s complement binary notation are identical.

As indicated in the figure on the next page, each position in the number has a

decimal value, beginning at the right with 2% and ending at the left with 2B,
Each position can be 0 or 1 in the controller memory. A 0 indicates a value of
0; a 1 indicates the decimal value of the position. The equivalent decimal value
of the binary number is the sum of the position values.

Positive Decimal Values The far left position is always 0 for positive values. This limits the maximum
positive decimal value to 32767 (all positions are 1 except the far left position).

Figure F.1 Positive Decimal Values

— 1x2 ™=16384 16384
—1x2 B=g192 8192
—1x2 2= 4096 4096
—1x2 =2048 2048
—1x20=1024 1024
—1x2 %= 512 512
—1x2 8=256 256
—1x2 7=128 128
—1x2 8=64 64
—1x2 %=32 3
1x2 “=16 16
1x2 3=8 8
1x2 2=4 4
%2 '=2 2

T —1x2 0=1

1111 1]

32767

[0 1 1 1 1 1 1 1 1 1 1

LU x2® =0 This position is always 0 for positive numbers.
_911498+93+9 2401 _
EXAMPLE 0000 1001 0000 1110 = 2'"*25+2°424%2" =
2048+256+8+4+2 = 2318

0010 0011 0010 1000 = 213+23+28+25+73 _
8192+5124+256+32+8 = 9000
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Negative Decimal Values

In two’s complement notation, the far left position is always 1 for negative
values. The equivalent decimal value of the binary number is obtained by
subtracting the value of the far left position, 32768, from the sum of the values
of the other positions. In Figure F.2, all positions are 1 and the value is

32767 - 32768 = -1.

Figure F.2 Negative Decimal Values

— 1x2%=16384

—1x2 B=g192

—1x2 2=4096
—1x2 =2048
—1x2 0=1024

16384
8192
4096
2048
1024

—1x2 %= 512 512
—1x2 8=256 256
—1x2 7=128 128
—1x2 =64 B4
—1x25%=32 3
%2 “=16 16

1x2 =8 8

1x2 2=4 4
( 1x21=2 2
0=
Thm T
111 1 1]

32767

(1 1 1 1 1 1 1 1 1 1 1

L“z 1=32768 This position is always 1 for negative numbers.

VLI 111110000010 0011 = (214+213+212+1T495+21420) _ 915 -
(16384+8192+4096+2048+32+2+1) - 32768 =
30755 - 32768 = -2013
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Numerics

1769-ADN
configuration example 79

A

A/D
converter 16
definition 8
abbreviations 8
alarm
deadband 31
process 31
analog input module
data 21
definition 8
overview 11
attenuation
definition 8

bus connector
definition 8
bus interface 14

C

calibration 18
channel
diagnostics 53
status LED 15
step response 26
channel update time
definition 8
CMRR. See common mode rejection ratio
common mode rejection 26
definition 8
common mode rejection ratio
definition 8
common mode voltage
definition 8
common mode voltage range
definition 8
common mode voltage rating 26
configuration errors 56
configuration word
1769-1F4 25
definition 8
cut-off frequency 27

D

D/A converter 17
definition 8
data echo 38
definition 8
data loopback 38
See also data echo.
data word
definition 8
dB
definition 8
decibel. See dB.
definition of terms 8
DeviceNet adapter
configuration example 90
differential mode rejection. See normal
mode rejection.
differential operation
definition 8
digital filter
definition 8

E

error codes 56
error definitions 54
errors
configuration 56
critical 54
extended error information field 55
hardware 55
module error field 55
non-critical 54
extended error codes 56
extended error information field 55

F

fault condition
at power-up 15
fault value 47
filter 26
definition 8
filter frequency 26
and channel step response 26
definition 8
frequency
cut-off frequency 27
FSR. See full scale range.
full scale
definition 8
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94

full scale error
definition 8

full scale range
definition 8

G

gain error. See full scale error.
generic profile
configuration example 71

H

hardware errors 55
hold last state
bits 37
definition 9
program/idle mode 45, 46

impedance
output module accuracy 63
voltage input accuracy 61
inhibit function 59
input data file 36
input data formats
engineering units 28
percent range 28
raw/proportional data 28
scaled for PID 28
valid formats/ranges 29
input filter selection 26
input image
definition 9
input module
channel configuration 25
enable channel 26
input module status
general status hits 21
over-range flag bits 22
under-range flag bits 22
input type/range selection 27

L

least significant bit. See LSB.
LED 51
linearity error
definition 9
LSB
definition 9

module error field 55
module inhibit function 59
module scan time
definition 9
module update time 27
definition 9
multiplexer
definition 9

negative decimal values 92

noise rejection 26

normal mode rejection
definition 9

number of significant bits
definition 9

0

open-circuit detection 22, 54
operation
system 15
out-of-range detection 53
over-range flag bits 22, 36
under-range flag bits 22, 37
output data file 35
output data formats
valid formats/ranges 49, 50
output image
definition 9
output module
channel configuration 40
configuration data file 39
enable channel 41
output module status
general status bits 36
hold last state bits 37
over-range flag bits 36
under-range flag bits 37
overall accuracy
definition 9
over-range flag bits 22, 36

P

positive decimal values 91
power-up diagnostics 53
power-up sequence 15
process alarms

1769-1F8 modules 31
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program alteration 52
program/idle mode 45, 46
program/idle to fault enable 46
program/idle value 48

resolution
definition 10
RSLogix 500

configuration example 65
RSLogix 5000

configuration example 71
RSNetworx

configuration example 90

S

safety circuits 52

scan time 9

status word
definition 10

step response 26

step response time
definition 10

system operation 15

T

troubleshooting
safety considerations 51
two’s complement binary numbers 91

U
under-range flag bits 22, 37

update time. See channel update time.

update time. See module update time.
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