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Important User Information

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

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

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

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

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

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

Identifies information about practices ot circumstances that can
cause an explosion in a hazardous environment, which may lead
to personal injury or death, property damage, or economic loss.

IMPORTANT Identifies infor@ation that is critical for successful application
and understanding of the product.

Identifies information about practices or circumstances that can

ATTENTION

lead to personal injury or death, property damage, or economic
loss. Attentions help you:

e identify a hazard

e avoid a hazard

e recognize the consequence

SHOCK HAZARD Labels may be located on or inside the drive to alert people that
dangerous voltage may be present.

BURN HAZARD Labels may be located on or inside the drive to alert people that
surfaces may be dangerous temperatures.

o e |l




Summary of Changes

The 1769-1F8, -OF8C, and -OF8V modules have been added to this manual
since the last printing.

To help you find new and updated information in this release of the manual,
we have included change bars as shown next to this paragraph.
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Notes:
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Preface

Who Should Use This
Manual

How to Use This Manual

Read this preface to familiarize yourself with the rest of the manual. This

preface covers the following topics:

e who should use this manual

® how to use this manual

e related publications

e conventions used in this manual

e Rockwell Automation support

Use this manual if you are responsible for designing, installing, programming,
ot troubleshooting control systems that use Allen-Bradley Compact™ 1/0O.

As much as possible, we organized this manual to explain, in a task-by-task
manner, how to install, configure, program, operate and troubleshoot a control

system using the 1769 analog 1/O modules.

Manual Contents

If you want... See
An overview of the analog input and output modules Chapter 1
Installation and wiring guidelines Chapter 2
Input module addressing, configuration and status information Chapter 3
Output module addressing, configuration and status information Chapter 4
Information on module diagnostics and troubleshooting Chapter 5
Specifications for the input and output modules Appendix A
Information on addressing and configuration using MicrolLogix 1500 and Appendix B
RSLogix 500

Information on configuring the module using CompactLogix and RSLogix Appendix C
5000

Information on configuring the module using 1769-ADN DeviceNet Appendix D
Adapter and RSNetWorx

Information on understanding two's complement binary numbers Appendix E
Definitions of terms used in this manual Glossary
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Related Documentation

The table below provides a listing of publications that contain important
information about MicroLogix 1500 systems.

For Read this document Document number

A user manual containing information on how to install, |MicroLogix™ 1500 User Manual 1764-UMO001

use and program your MicroLogix 1500 controller.

A user manual containing information on how to install, |DeviceNet Adapter User Manual 1769-UM001

and use your 1769-ADN DeviceNet Adapter.

A user manual containing information on how to install, |CompactlLogix User Manual 1769-UMO007

use and program your CompactLogix controller.

An overview of 1769 Compact Discrete 1/0 modules 1769 Compact Discrete Input/Output Modules Product 1769-2.1
Data

An overview of the MicroLogix 1500 System, including | MicroLogix™ 1500 System Overview 1764-S0001

1769 Compact I/0.

In-depth information on grounding and wiring Allen-Bradley Programmable Controller Grounding and 1770-4.1

Allen-Bradley programmable controllers.

Wiring Guidelines

If you would like a manual, you can:

e download a free electronic version from the internet at
www.ab.com/literature

e purchase a printed manual by:

Conventions Used in This
Manual

representative

USA/Canada)

— contacting your local distributor or Rockwell Automation

— calling 1.800.963.9548 (USA/Canada) or 001.330.725.1574 (Outside

The following conventions are used throughout this manual:

e Bulleted lists (like this one) provide information not procedural steps.

e Numbered lists provide sequential steps or hierarchical information.

e [talic type is used for emphasis.

e Text in this font indicates words or phrases you should type.
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Rockwell Automation
Support

Rockwell Automation offers support services worldwide, with over

75 Sales/Support Offices, 512 authorized distributors and 260 authotrized
Systems Integrators located throughout the United States alone, plus Rockwell
Automation representatives in every major country in the world.

Local Product Support

Contact your local Rockwell Automation representative for:

e sales and order support
e product technical training
® warranty support

L4 support service agreement

Technical Product Assistance

If you need to contact Rockwell Automation for technical assistance, please
review the information in Chapter 5, Module Diagnostics and Troubleshooting first.
Then call your local Rockwell Automation representative.

Your Questions or Comments on the Manual

If you find a problem with this manual, please notify us. If you have any
suggestions for how this manual could be made more useful to you, please
contact us at the address below:

Rockwell Automation

Automation Control and Information Group
Technical Communication, Dept. AG02V
P.O. Box 2086

Milwaukee, W1 53201-2086
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Chapter 1

How to Use Analog I/0

Overview

This chapter explains how analog data is used, and describes the 1769-1F4 and
-IF8 analog input modules and the 1769-OF2, -OF8C, and -OF8V 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 are present
in many forms. The following application shows a typical use of analog data.

In this application, the processor 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 processor modifies the
output to close the valve 90%, 80%, and so on, continuously adjusting the
valve to maintain the fluid level.

Figure 1.1 Analog I/0 Application Example

-

| Analog output

E wired to valve

Valve

Analog I/0
Controller Module

Level Sensor —>

Analog input wired
to tank

—
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General Description
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The 1769-1F4 and -IF8 analog input modules convert and digitally store analog
data for retrieval by controllers, such as the CompactLogix™ or MicroLogix™
1500. The module supports connections from any combination of up to four
voltage or current analog sensors for the 1769-1F4 and up to eight for the
1769-1F8. The high-impedance input channels can be wired as either
single-ended or differential inputs.

The 1769-OF2 output module provides two single-ended analog output
channels, each individually configurable for voltage or current. The
1769-OF8C and -OF8V output modules each provide eight single-ended
analog output channels.

Both 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
Tto5Vdc 0.5-5.25Vdc
0tobVdc -0.5-+5.25V dc
0to 10V dc -0.5-+10.5V dc
0to 20 mA 0-21mA
4t0 20 mA 3.2-21mA

The data can be configured on board each module as:

e Engineering Units
e Scaled-for-PID
® Percent

e Raw/Proportional Data
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Hardware Features

The modules contain removable terminal blocks. The 1769-1F4 and -IF8

channels can be wired as either single-ended or differential inputs. The
1769-OF2, -OF8C, and -OF8V channels are single-ended only. Module
configuration is normally done via the controller’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.

Refer to your controller’s user manual for more information.

Figure 1.2 1769-0F2, -OF8C, -OF8V and -IF4 Analog Module's Hardware Features

o)

i |

]
2088688888 |

]

8b

Table 1.2 1769-0F2, -OF8C, -OF8V, and -IF4 Feature Descriptions

ltem Description
1 bus lever (with locking function)
2a upper panel mounting tab
2b lower panel mounting tab
module status LEDs
module door with terminal identification label
ba movable bus connector with female pins
5b stationary bus connector with male pins
6 nameplate label
7a upper tongue-and-groove slots
7b lower tongue-and-groove slots
8a upper DIN rail latch
8b lower DIN rail latch
9 write-on label for user identification tags
10 removable terminal block (RTB) with finger-safe cover
10a RTB upper retaining screw
10b RTB lower retaining screw
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Figure 1.3 1769-1F8 Analog Module’s Hardware Features
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Table 1.3 1769-1F8 Feature Descriptions

ltem Description

1 bus lever (with locking function)

2a upper panel mounting tab

2b lower panel mounting tab

3 /0 diagnostic LEDs

4 module door with terminal identification label
ba movable bus connector with female pins

5b stationary bus connector with male pins

6 nameplate label

7a upper tongue-and-groove slots

7b lower tongue-and-groove slots

8a upper DIN rail latch

8b lower DIN rail latch

9 write-on label for user identification tags

10 removable terminal block (RTB) with finger-safe cover
10a RTB upper retaining screw

10b RTB lower retaining screw
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System Overview

General Diagnostic Features

The analog modules contain diagnostic features that can help you identify the
source of problems that may occur during power-up or during normal channel

operation. These power-up and channel diagnostics are explained in chapter 6,
Module Diagnostics and Troubleshooting.

The modules communicate to the controller through the bus interface. The
modules also receive 5 and 24V dc power through the bus interface. The
1769-1F4, -OF2, -OF8C, and -OF8V modules feature an external 24V dc
power switch, providing you with the option of using an external power
supply. See External Power Switch on page 2-10 for details.

You can install as many analog modules as your power supply can support.
However, the modules have a power supply distance rating of 8, which means
that they may not be located more than 8 modules away from the system
power supply.

Figure 1.4 Determine Power Supply Distance

D o
s S =
s &
SEs |2 |2 |8 Z g LI 2 |
=238 |8 5 = < 5 g | 8 |8
o> © @© (55} @® ; © © ©
S E S =% o =% 2 a =% o =
2S< [E|E|E| <€ |E|E|5 |5
®© O O (&h) (@5 [} (&5} (@) [@5)
o < =
= 2
-] ° 2
4 3 2 1 1 2 3 Power Supply Distance
OR
. . = = = =
MicroLogix 1500 Controller = = = = | 8
. (@)
with Integrated System S = =8 S |=
Power Supply g g g E =
[@5) (@] (@] (@]
1 2 3 4 Power Supply Distance
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System Operation

At power-up, the module performs a check of its internal circuits, memory,
and basic functions. During this time, the module status LED remains off. If
no faults are found during power-up diagnostics, the module status LED is
turned on.

After power-up 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

Each time a channel is read by the input modules, that analog data value is
tested by the modules for an over-range or under-range condition. If such a
condition is detected, a unique bit is set in the channel status word. The
channel status word is described in 1769-1F4 Input Data File on page 3-2 and
1769-1F8 Input Data File on page 3-18.

The controller reads the two’s complement binary converted analog data from
the modules. This 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 over-range and under-range
conditions and also for broken output wires and high load resistance (in
current mode only). If such a condition is detected, a unique bit is set in the
channel status word. The channel status word is described in 1769-OF2
Output Data File on page 4-2 and 1769-OF8C and -OF8V Output Data File
on page 4-18.

The output module receives two’s complement binary values from the bus
master. This typically occurs 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.
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Module Operation

Input Module Block Diagram

The input module’s input circuitry consists of four differential analog inputs
multiplexed into a single analog-to-digital (A/D) converter. The

A/D converter reads the selected input signal and converts it to a digital value
which is presented to the controller. The multiplexer sequentially switches
each input channel to the module’s A/D convertet.

Figure 1.5 1769-1F4 Block Diagram
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Figure 1.6 1769-1F8 Block Diagram
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Output Module Block Diagram

The output module uses a digital-to-analog (D/A) converter to read the digital

output data from the controller and convert it to an analog output signal.
Figure 1.7 1769-0F2 Block Diagram
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Figure 1.8 1769-0F8C and -OF8V Block Diagram

The following diagram shows only one of eight outputs. For each analog
output, only one of the sections shown in broken-line boxes is implemented.
The 1769-OF8C module uses only the Current Out section while the
1769-OF8V module uses only the Voltage Out section.
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Module Field Calibration

The 1769-1F4 and -1F8 input modules performs autocalibration when a
channel is initially enabled. In addition, if a channel is configured differently
than the previously scanned channel, an autocalibration cycle is run as part of
the reconfiguration process.

The 1769-OF2, -OF8C, and -OF8V output modules’s calibration is
guaranteed by its design. No field calibration is required.



Chapter Z

Compliance to European
Union Directives

Installation and Wiring

This chapter tells you how to:

e determine the power requirements for the modules
e avoid electrostatic damage

e install the module

e wire the module’s terminal block

e wire input devices

e wire output devices

This product is approved for installation within the European Union and EEA
regions. It has been designed and tested to meet the following directives.

EMC Directive

The analog modules are tested to meet Council Directive 89/336/EEC
Electromagnetic Compatibility (EMC) and the following standards, in whole
ot in part, documented in a technical construction file:

e EN 50081-2
EMC — Generic Emission Standard, Part 2 - Industrial Environment

e EN 50082-2
EMC — Generic Immunity Standard, Part 2 - Industrial Environment

This product is intended for use in an industrial environment.
Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low Voltage, by
applying the safety requirements of EN 61131-2 Programmable Controllers,
Part 2 — Equipment Requirements and Tests.

For specific information required by EN61131-2, see the appropriate sections
in this publication, as well as the following Allen-Bradley publications:

o [ndustrial Automation, Wiring and Grounding Guidelines for Noise Inzmunity,
publication 1770-4.1

o Automation Systems Catalog, publication B113
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Power Requirements

General Considerations
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The modules receive power through the bus interface from the +5V dc/+24V
dc system power supply. Some modules can also be supplied 24V dc power by
an external power supply connected to the module’s terminal block.

Table 2.1 Maximum Current Draw

Module 5Vdc 24V dc
1769-1F4 (Series A) Not applicable
1769-IF4 (Series B 120 mA 60 mA"
1769-1F8 (Series A) 70 mA
1769-0F2 (Series A) 120 mA Not applicable
1769-0F2 (Series B) 120 mAl)

1769-0F8C (Series A) 160 mAl)
1769-0F8V (Series A) Mo mA 125 mAll)

M if the optional 24V dc Class 2 power supply is used, the 24V dc current draw from the bus is 0 mA.

Compact 1/O is suitable for use in an industrial environment when installed in
accordance with these instructions. Specifically, this equipment is intended for

use in clean, dry environments (Pollution degree 21y and to circuits not

exceeding Over Voltage Category 1@ (IEC 60664—1).(3>

(1)

(2)

Pollution Degree 2 is an environment where, normally, only non-conductive pollution occurs except that
occasionally a temporary conductivity caused by condensation shall be expected.

Over Voltage Category Il is the load level section of the electrical distribution system. At this level transient

voltages are controlled and do not exceed the impulse voltage capability of the product’s insulation.

3)
designations.

Pollution Degree 2 and Over Voltage Category Il are International Electrotechnical Commission (IEC)
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Hazardous Location Considerations

This equipment is suitable for use in Class I, Division 2, Groups A, B, C, D or
non-hazardous locations only. The following WARNING statement applies to
use in hazardous locations.

EXPLOSION HAZARD

JAN

e Substitution of components may impair suitability for
Class 1, Division 2.

¢ Do not replace components or disconnect equipment
unless power has been switched off or the area is
known to be non-hazardous.

e Do not connect or disconnect components unless
power has been switched off or the area is known to be
non-hazardous.

e This product must be installed in an enclosure.

o All wiring must comply with N.E.C. article 501-4(b).

Prevent Electrostatic Discharge

ATTENTION

JAN

Electrostatic discharge can damage integrated circuits or
semiconductors if you touch analog I/O module bus
connector pins or the terminal block on the input module.
Follow these guidelines when you handle the module:

e Touch a grounded object to discharge static potential.

e Wear an approved wrist-strap grounding device.

¢ Do not touch the bus connector or connector pins.

e Do not touch circuit components inside the module.

o If available, use a static-safe work station.

e When it is not in use, keep the module in its
static-shield box.
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System Assembly
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Remove Power

ATTENTION Remove power before removing or inserting this module.

When you remove or insert a module with power applied,
an electrical arc may occur. An electrical arc can cause
personal injury or property damage by:
¢ sending an erroneous signal to your system’s field
devices, causing unintended machine motion

e causing an explosion in a hazardous environment

e Llectrical arcing causes excessive wear to contacts on
both the module and its mating connector and may lead
to premature failure.

Reducing Noise

Most applications requite installation in an industrial enclosute to reduce the
effects of electrical interference. Analog inputs and outputs are highly
susceptible to electrical noise. Electrical noise coupled to the analog inputs will
reduce the performance (accuracy) of the module.

Group your modules to minimize adverse effects from radiated electrical noise
and heat. Consider the following conditions when selecting a location for the
analog module. Position the module:

e away from sources of electrical noise such as hard-contact switches,
relays, and AC motor drives

e away from modules which generate significant radiated heat, such as the
1769-IA16. Refer to the module’s heat dissipation specification.

In addition, route shielded, twisted-pair analog input and output wiring away
from any high voltage I/O wiring.

Protecting the Circuit Board from Contamination

The printed circuit boards of the analog modules must be protected from dirt,
oil, moisture, and other airborne contaminants. To protect these boards, the
system must be installed in an enclosure suitable for the environment. The
interior of the enclosure should be kept clean and the enclosure door should
be kept closed whenever possible.

The module can be attached to the controller or an adjacent I/O module before
or after mounting. For mounting instructions, see Panel Mounting Using the
Dimensional Template on page 2-7, or DIN Rail Mounting on page 2-8. To
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work with a system that is already mounted, see Replacing a Single Module
within a System on page 2-9.

Figure 2.1 Assemble the Compact I/0 System

1. Disconnect power.

2. Check that the bus lever of the module to be installed is in the unlocked
(fully right) position.

3. Use the upper and lower tongue-and-groove slots (1) to secure the
modules together (or to a controller).

4. Move the module back along the tongue-and-groove slots until the bus
connectors (2) line up with each other.

5. Push the bus lever back slightly to clear the positioning tab (3). Use your
fingers or a small screwdriver.
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Mounting
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6. To allow communication between the controller and module, move the
bus lever fully to the left (4) until it clicks. Ensure it is locked firmly in

place.

ATTENTION When attaching I/O modules, it is very important

that the bus connectors are securely locked together
to ensure proper electrical connection.

7. Attach an end cap terminator (5) to the last module in the system by

using the tongue-and-groove slots as before.

8. Lock the end cap bus terminator ().

Tl A 1769-ECR or 1769-ECL right or left end cap must be

used to terminate the end of the bus.

that all debris (metal chips, wire strands, etc.) is kept from
falling into the module. Debris that falls into the module

During panel or DIN rail mounting of all devices, be sure

could cause damage at power up.

Minimum Spacing

Maintain spacing from enclosure walls, wireways, adjacent equipment, etc.
Allow 50 mm (2 in.) of space on all sides for adequate ventilation.

Figure 2.2 Space Requirements

Top

lS|deI Host Controller

Compact I/0
Compact I/0

Compact I/0

Compact I/0

Compact I/0

End Cap

Side

Bottom
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Panel Mounting

Mount the module to a panel using two screws per module. Use M4 or #8
panhead screws. Mounting screws are required on every module.

Figure 2.3 Panel Mounting Using the Dimensional Template

For more than 2 modules: (number of modules-1) X 35 mm (1,38 in.).
Refer to host controller documentation for this dimension. 35 28.5
(1.38) (1.12)
¢ + <+ <+
132 2 o e |2 |8
(5.197) g 13 |3 |3 |=
S g | 8 g |o
122.6+0.2 o g g g 5
(4.826+0.008) = < < =
NOTE: All dimensions are in mm (inches).
Hole spacing tolerance: +0.04 mm (0.016 in.). $ 4 4+ 4+

Figure 2.4 Panel Mounting for the 1769-1F8 Using the Dimensional Template
~ Spacing for single-wide modules 35 mm (1.378 in).
Spacing for one-and-a-half-wide modules 52.5 mm (2.067 in)—

Refer to host controller documentation for this dimension. 7=
$J0O ¢ O O4¢ O4¢ OO0 O

NOTE: Overall hole spacing
tolerance: +0.4 mm (0.016 in.)

Host Controller

Locate holes every 17.5 mm (0.689 in) to allow for a
mix of single-wide and one-and-a-half-wide modules dlod o od o000
(e.g., 1769-0A16).
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Panel Mounting Procedure Using Modules as a Template

The following procedure allows you to use the assembled modules as a
template for drilling holes in the panel. If you have sophisticated panel
mounting equipment, you can use the dimensional template provided on
page 2-7. Due to module mounting hole tolerance, it is important to follow
these procedures:

1. On a clean work surface, assemble no more than three modules.

2. Using the assembled modules as a template, carefully mark the center of
all module-mounting holes on the panel.

3. Return the assembled modules to the clean work surface, including any
previously mounted modules.

4. Drill and tap the mounting holes for the recommended M4 or #8 screw.

5. Place the modules back on the panel, and check for proper hole
alignment.

6. Attach the modules to the panel using the mounting screws.

TIP If mounting more modules, mount only the last one of this
group and put the others aside. This reduces remounting
time during drilling and tapping of the next group.

7. Repeat steps 1 to 6 for any remaining modules.

DIN Rail Mounting

The module can be mounted using the following DIN rails:
35x 7.5 mm (EN 50 022 - 35 x 7.5) or 35 x 15 mm (EN 50 022 - 35 x 15).

Before mounting the module on a DIN rail, close the DIN rail latches. Press
the DIN rail mounting area of the module against the DIN rail. The latches
will momentarily open and lock into place.
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i i The module can be replaced while the system is mounted to a panel (or DIN
ep acmg a mg e ioduie p y p (

within a System

rail). Follow these steps in order:

1. Remove power. See important note on 2-4.

2. On the module to be removed, remove the upper and lower mounting
screws from the module (or open the DIN latches using a flat-blade or
phillips-style screwdtriver).

3. Move the bus lever to the right to disconnect (unlock) the bus.

4. On the right-side adjacent module, move its bus lever to the right
(unlock) to disconnect it from the module to be removed.

81

. Gently slide the disconnected module forward. If you feel excessive
resistance, check that the module has been disconnected from the bus,
and that both mounting screws have been removed (or DIN latches

opened).

TIP It may be necessary to rock the module slightly from front
to back to remove it, or, in a panel-mounted system, to
loosen the screws of adjacent modules.

6. Before installing the replacement module, be sure that the bus lever on
the module to be installed and on the right-side adjacent module are in
the unlocked (fully right) position.

7. Slide the replacement module into the open slot.

8. Connect the modules together by locking (fully left) the bus levers on
the replacement module and the right-side adjacent module.

9. Replace the mounting screws (or snap the module onto the DIN rail).
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External Power Switch

External Power
Supply Switch

Bus Power (default)
External Power*

Field Wiring Connections
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The analog modules have an external 24V dc power switch which gives you
the option of using an external power supply. The switch is located in on the
lower left portion of the module’s circuit board, as shown below. With the
switch pressed on the top (default), 24V dc power is drawn from the 1769
system powet supply via the 1769 1/O bus. Pressed on the bottom, 24V dc
power is drawn from the external power supply.

Wire the external power supply to the module via the module’s terminal block.
The external power supply must be Class 2 rated, with a 24V dc range of 20.4
to 26.4V dc and a minimum current rating that meets the needs of the modules
used in your application. Refer to Maximum Current Draw on page 2-2.

IMPORTANT Only 1769-1F4 and -OF2 Series B modules have the 24V

dc power switch.

Figure 2.5 External Power Switch

1769-IF4 and -0F2 Modules 1769-0F8C and -OF8V Modules

External Power Switch

Pressed on the Top
Bus Power (default

Pressed on the Botto
External Power

R __|:|
HEEEEEEE

HEEEEEEE

Grounding

This product is intended to be mounted to a well-grounded mounting surface
such as a metal panel. Additional grounding connections from the module’s
mounting tabs or DIN rail (if used) are not required unless the mounting
surface cannot be grounded. Refer to Industrial Automation Wiring and Grounding
Guidelines, Allen-Bradley publication 1770-4.1, for additional information.
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System Wiring Guidelines

Consider the following when wiring your system:
General

e All module commons (ANLG COM) are connected in the analog
module. The analog common (ANLG COM) is not connected to earth
ground inside the module.

e Channels are not isolated from each other.
e Do not use the analog module’s NC terminals as connection points.

e To ensure optimum accuracy, limit overall cable impedance by keeping
your cable as short as possible. Locate the I/O system as close to your
sensors or actuators as your application will permit.

e Use Belden™ 8761, or equivalent, shielded wire.

e Keep shield connection to ground as short as possible.

e Under normal conditions, the drain wire and shield junction must be
connected to earth ground via a panel or DIN rail mounting screw at

the analog 1/O module end.(!

1769-1F4 and -IF8 Input Modules

e If multiple power supplies are used with analog inputs, the power supply
commons must be connected together.

e The 1769-1F4 and -IF8 modules do not provide loop power for analog
inputs. Use a power supply that matches the input transmitter
specifications.

e Differential analog inputs are more immune to noise than single-ended
analog inputs.

e Voltages on Vin+, V/Iin-, and lin+ of the 1769-IF4 and -IF8 modules
must be within £10V dc of analog common.

1769-0F2, -OF8C, and -0OF8V Output Modules

e Voltage outputs (Vout 0+ and Vout 1+ for 1769-OF2, Vout 0+
through Vout 7+ for 1769-OF8V) of the output modules are referenced
to ANLG COM. Load resistance for a voltage output channel must be
equal to or greater than 1K Q

e Current outputs (Iout 0+ and lout 1+ for 1769-OF2, Iout 0+ through
Iout 7+ for 1769-OF8C) of the output modules source current that
returns to ANLG COM. Load resistance for a current output channel
must remain between 0 and 500 Q

" In environments where high-frequency noise may be present, it may be necessary to directly ground cable
shields to earth at the module end and via a 0.1pF capacitor at the sensor end.
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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 1769-1F4 or -IF8 module can affect the accuracy of the data provided
by the module.

Figure 2.6 Voltage Input Accuracy

Rs Rc
— — -
.

Ri
Vs () Vin '

1 A

| S
Rc

Where:

Rec =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
(220 KQ for 1769-1F4 and -IF8)

Vs = Voltage source
(voltage at the transducer/sensor input device)

Vin = Measured potential at the module input

%A1 = Percent added inaccuracy in a voltage-based system due
to source and cable impedance.
o [Rix Vs]
Vin = [Rs+ (2 x Rc) + Ril

For example, for Belden 8761 two conductor, shielded cable:

Rc =16 ©/1000 ft oy Vin
Rs = 0 (ideal oai = (1.2 4) 100
source)
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Table 2.2 Effect of Cable Length on Input Accuracy

Length of Cable (m) dc resistance of the cable, Accuracy impact at the
Rc (Q) input module

50 2.625 0.00238%

100 5.25 0.00477%

200 10.50 0.00954%

300 15.75 0.0143%

As input source impedance (Rs) and/or resistance (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 source
and cable.

[Rs+(2x Re) + Ri]

Vs = Vinx 7

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

Effect of Device and Cable Output Impedance on Output 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 2.7 Output Module Accuracy

Rs Rc

L I L 4

+

v<> Vin i

Where:

Rc = DC resistance of the cable (each conductor)
depending on cable length

Rs = Source impedance
(15 Q for 1769-OF2 and 1 Q for 1769-OF8V)

Ri = Impedance of the voltage input
(220 KQ for 1769-1F4)

Vs = Voltage at the output of 1769-OF2
Vin = Measured potential at the module input

%A1 = Percent added inaccuracy in a voltage-based
system due to source and cable impedance.
[Rix Vs]
[As+ (2 x Rc) + Ri]

Vin =
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For example, for Belden 8761 two conductor, shielded cable and a 1769-1F4
input module:

Rc =16 €/1000 ft

Rs=150 %A/’=(14%7)x100
Ri =220 KQ
Table 2.3 Effect of Output Impedance and Cable Length on Accuracy
Length of Cable (m) dc resistance of the cable Accuracy impact at the
Rec (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 tesistance (dc) of the cable (Rc) get larger,
system accuracy decteases. 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.

[Rs+ (2 x Re) + Ril

Vs = Vinx T

TIP In a current loop system, source and cable impedance do
not impact system accuracy.
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Labeling the Terminals

A removable, write-on label is provided with the module. Remove the label
from the door, mark the identification of each terminal with permanent ink,
and slide the label back into the door. Your markings (ID tag) will be visible
when the module door is closed.

Figure 2.8 Terminal Labels

wiring the
finger-safe
terminal block

upper retaining screw

S

N

lower retaining screw

Removing the Finger-Safe Terminal Block

When wiring field devices to the module, it is not necessary to remove the
terminal block. If you remove the terminal block, use the write-on label on the
side of the terminal block to identify the module slot location and type. RTB
position can be indicated by circling either the ‘R’ for right side or ‘L.’ for left
side.

Figure 2.9 Finger-Safe Terminal Block

= SI0T#
MODULE TYPE

To remove the terminal block, loosen the upper and lower retaining screws.
The terminal block will back away from the module as you remove the screws.
When replacing the terminal block, torque the retaining screws to 0.46 Nm
(4.1 in-1bs).
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Wiring the Finger-Safe Terminal Block

When wiring the terminal block, keep the finger-safe cover in place.

1. Loosen the terminal screws to be wired.

2. Begin wiring at the bottom of the terminal block and move up.

3. Route the wire under the terminal pressure plate. You can use the bare
wire or a spade lug. The terminals accept a 6.35 mm (0.25 in.) spade lug.

TIP The terminal screws are non-captive. Therefore, it is

possible to use a ring lug [maximum 1/4 inch o.d. with a
0.139 inch minimum i.d. (M3.5)] with the module.

4. Tighten the terminal screw making sure the pressure plate secures the
wire. Recommended torque when tightening terminal screws is 0.68 Nm

(6 in-Ibs).

TIP If you need to remove the finger-safe cover, insert a

screwdriver into one of the square, wiring holes and gently
pry the cover off. If you wire the terminal block with the
finger-safe cover removed, you will not be able to put it
back on the terminal block because the wires will be in the

way.

Wire Size and Terminal Screw Torque

Each terminal accepts up to two wires.

Table 2.4 Terminal Wire Considerations

Wire Type Wire Size Terminal Screw | Retaining Screw

Torque Torque
Solid Cu-90°C (194°F) #14t0#22 AWG | 0.68 Nm(6in-lbs) | 0.46 Nm (4.1 in-Ibs)
Stranded |Cu-90°C (194°F) #16 to #22 AWG | 0.68 Nm (6 in-Ibs) | 0.46 Nm (4.1 in-Ibs)
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Wiring the Modules

analog module, disconnect power from the system power
supply and from any other source to the analog module.

ATTENTION To prevent shock hazarvd, care should be taken'\yhen wiring
the module to analog signal sources. Before wiring any

After the analog module is properly installed, follow the wiring procedure
below. To ensure proper operation and high immunity to electrical noise,
always use Belden™ 8761 (shielded, twisted-pair) or equivalent wire.

ATTENTION When wiring an analog input, take care to avoid connecting

a voltage source to a channel configured for current input.

Improper module operation or damage to the voltage
source can occut.

Never connect a voltage or current source to an analog
output channel.

Figure 2.10 Belden 8761 Wire

j Cut foil shield
and drain wire

signal wire

signal wire

drain wire foil shield signal wire signal wire
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To wire your module follow these steps.

1. At each end of the cable, strip some casing to expose the individual
wires.

2. Trim the signal wires to 2-inch lengths. Strip about 3/16 inch (5 mm) of
insulation away to expose the end of the wire.

ATTENTION Be careful when stripping wires. Wire fragments that

fall into a module could cause damage at power up.

3. Atone end of the cable, twist the drain wire and foil shield together.

Under normal conditions, this drain wire and shield junction must be
connected to earth ground, via a panel or DIN rail mounting screw at
the analog I/O module end. Keep the length of the drain wire as short
as possible.

In environments where high frequency noise may be present, it may be
necessaty to ground the cable shields to earth at the module end via a
0.1 uF capacitor at the sensor end for analog inputs and at the load end
for analog outputs.

4. At the other end of the cable, cut the drain wire and foil shield back to
the cable.

5. Connect the signal wires to the terminal block as shown in Analog Input
Modules Wiring on page 2-19 and Analog Output Modules Wiring on
page 2-24. Connect the other end of the cable to the analog input or
output device.

6. Repeat steps 1 through 5 for each channel on the module.

Terminal Door Label

A removable, write-on label is provided with the module. Remove the label
from the door, mark the identification of each terminal with permanent ink,
and slide the label back into the door. Your markings (ID tag) will be visible
when the module door is closed.
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Analog Input Modules Wiring

Figure 2.11 1769-1F4 Terminal Layout

1 DANGER
® Do Not Remove RTB Under Power
Unless Area is Non-Hazardous.
@ Vin0+ ) Vin0+
ino- Viin0-
V/lin0 . s
asam | (@) " o
) Vini+
Viiin1 - vints Ylin -
ANLG Com lin + Com
Vin2+
Vilin2- v Yin2- =
In 2+
®)|ne- e
ANLG Com , Vin3+
Vlin3-
. Vin3+ :
V/lin3- s %'g!‘_ne lin 3+
no+
ANLG Com poever s
dec NEUT 2 de Ensure Adjacent Bus Lever is
Unlatched/Latched Before/After
® Removing/Inserting Module
1769-IF4

Figure 2.12 1769-1F4 Wiring Diagram Showing Differential Inputs
Belden 8761 cable (or equivalent)

Q —
1769-1F4 Analog
® Source
. R Vin0+
Vi @% " ¥ +
ANLG Com .
Vilin1- i earth ground
ANLG Com lint+ shield locally at
Vin2+ the module
Vilin2-
lin2+
ANLG Com o
Vilin3- @ o
ANLG Com @ 424V dc
de NEUT @ L O +External 24V dc
®)

Power Supply"

o - loptional)®

(1) The external power supply must be rated Class 2, with a 24V dc range of 20.4 to 26.4V dc and 60 mA minimum
for a single input module.

(2) Series B and later modules provide this option.
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Figure 2.13 1769-1F4 Wiring Single-ended Sensor/Transmitter Types
1769-IF4 Terminal Block

Sensor/ +01—
Transmitter =OT7 Current Qvino+
Supply Transmitter Oviino-
+ : []
¢—+o  Signal l_OIin0+
© ANLG Com
Ovint+
Voltage O Vitin1-
Transmitter Qi+
+ Ground . ﬂ O LG com
——O (I, Signal Qvinz+
— O viin2-
Voltage O|in2+
Transmitter || O ANLG Com
5 Grg“nd Signal =N Ovins+
— O viin3-
Qi3+
—{O ANLG Com
| O +24vde
— () dc NEUT
External 24V dc O
Power Supply?  +©

(optional)®  -©

(1) The external power supply must be rated Class 2, with a 24V dc range of 20.4 to 26.4V dc and 60 mA minimum
for a single input module.

(2) Series B and later modules provide this option.
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Figure 2.14 1769-1F4 Wiring Mixed Transmitter Types

1769-IF4 Terminal Block

(1) The external power supply must be rated Class 2, with a 24V dc range of 20.4 to 26.4V dc and 60 mA minimum

o

for a single input module.

External 24V dc
Power Supply

(optional)(l)

+0Or
-0

(2) Series B and later modules provide this option.
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Current in2+
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Figure 2.15 1769-1F8 Terminal Layout

® Vin 0+ ® Vin 4+
V/lin 0- V/lin 4-

® lin 0 ® lina
ANLG Con ANLG Co

Vints Vinss
Vilin 1- V/lin 5-

i ins
ANLG Con ANLG Co

Vin 2+ Vin 6+
Vilin 2- V/lin 6-

lin2 ling
ANLG Con ANLG Co

Vinss Vin7s
Vilin 3- V/lin 7-

tins in
ANLG Conf ANLG Co

Ne Ne
Ne ne

Figure 2.16 1769-1F8 Wiring Differential Inputs
Belden 8761 cable (or equivalent)

WARNING -Do Not

Remove RTB Unless

Area is Non-Hazardous

V/in 0-

Vin 0+

Vind+

V/lin 4-

ANLG Com

lin 0+

ANLG Com

lin 4+

V/lin1-

Vin1+

Vin 5+

V/lin 5-

ANLG Com

lin1+

ANLG Com

[in 5+

Vlin2

Vin 2+

V/lin 6-

Vin 6+

ANLG Com

lin 2+

lin 6+

ANLG Com

V/lin 3-

Vin 3+

Vin7+

Viin7-

ANLG Com

lin 3+

lin7+

ANLG Com

NC

NC

NC

NC

1769-1F8

analog source

.

V/lin 0- D@ — lbfl
ANLG Com @ )

Vilin1-

ANLG Com earth ground the

Vilin2- shield locally at
the module

ANLG Com
Vlin 8-

ANLG Com
NC

Vllin4-

ANLG Com
Vllin5-
ANLG Com
Vllin6-
ANLG Com
Vlin7-

ANLG Com
NC!
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Figure 2.17 1769-1F8 Wiring Single-Ended Sensor/Transmitter Types
1769-IF8 Terminal Block

Sensor/Tran  +04—

smitter  -o4 Current Qvin o+
Supply!" Jransmitter rOWI in o0 -
o Signal LOI in 0+
O ANLG Com
Ovin 1+
Voltage Ovitin 1 -
Transmitter O1in 1+
+ Ground (O ANLG Com
O "~ "~ Signal Vin 2+

I Ovitin 2 -
Voltage I:O' in 2+
Transmitter (O ANLG Com
P

o Grognd Signal Ovin 3+
Oviin 3 -
( ) l_O| in 3+
- ANLG Com
] One
NC

Wiring for channels 4-7 are identical.

(1) The external power supply must be rated Class 2, with a 24V dc range of 20.4 to 26.4V dc and 60 mA minimum
for a single input module.

Figure 2.18 1769-1F8 Wiring Mixed Transmitter Types

Signal 1769-1F8 Terminal Block

Single-ended
\oltage | [\ QVin0+
Transmitter! ,¥ OViino-
- [E2 [ Qiino+
Signa| OANLG Com
Differential £ A Ovini+
Voltage  |— ] Owviin1-
Transmitter ,¥' Qlint+
- |Supp|y |+ (O/NLG Com
Qvin2+
Differential | Signar (\l Ovitin2-
Current [ Otin2+
. OANLG Com
Transmitter ,¥ Oving:
— TSupply T+ ;
f Y QViiin3-
l Q!in3+
| (QANLG Com
2-Wire Signal one
Current + One
Transmitter
Sensor/
Transmitter
Supply  —@
J_ Wiring for channels 4-7 are identical.

(1) The external power supply must be rated Class 2, with a 24V dc range of 20.4 to 26.4V dc and 60 mA minimum
for a single input module.
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Analog Output Modules Wiring

Figure 2.19 1769-0F2 Terminal Layout

|

DANGER
Do Not Remove RTB Under Power
Unless Area is Non-Hazardous.

Vout0+
lout 0+ Vout0 + lout0+
ANLG Com
NG ANLG Com NG
ol Voutd+ o1+ Vout1+
+
ANLG Com " ANLG Com
NC +24V do
+24V de dc NEUT
dc Neutral

Ensure Adjacent Bus Lever is
Unlatched/Latched Before/After
Removing/Inserting Module

1769-

9-0F2

| e |
ol | [ | I

Figure 2.20 1769-0F2 Wiring Diagram
1769-0F2 Terminal Block
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A A OVout0+
Voltage Load ( ) [ ) Olout0 +
ANLG Com
V. U °
earth ground One
OVouti+
lout1+
| Current Load | ( ( O
(OANLG Com
ONC
earth ground /%7
External 24V dc +O |—O +24V dc
Power Supply |_Odc NEUT
(optional)D)

(1) The external power supply must be rated Class 2, with a 24V dc range of 20.4 to 26.4V dc and 120 mA minimum

per output module.
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Figure 2.21 1769-0F8C Terminal Layout
DANGER
® Do Not Remove RTB Under Power
Unless Area is Non-Hazardous.
ANLG
lout 0+ ANLG Com | out 0+ Com
ANLG
ANLG Com | out 1+ Com
lout 1+ ANLG
ANLG Com | out 2+ Com
lout 2+ ® ANLG
ANLG Com | out 3+ Com
lout 3+ ANLG
ANLG Com I Out 4+ Com
lout 4+ ANLG
ANLG Com | out 5+ |__Com
lout 5+ ® ANLG
ANLG Com | out 6+ Com
lout 6+ ANLG
ANLG Com | out 7+ _Com
lout 7+
dc NEUT
de NEUT +24v dc
+24V dc Ensure Adjacent Bus Lever is
Unlatched/Latched Before/After
Removing/Inserting Module
1769-OF8C
Figure 2.22 1769-0F8C Wiring Diagram
@ ANLG Com
lout 0+ @
@ ANLG Com
lout 1+
@ ANLG Com
lout 2+ @
ANLG Com
Current Load Lout 34 @
@ ANLG Com
earth ground m loutds @ @
ANLG Com
External 24V dc Power+ O I lout 5+ @
. ANLG C
Supply (optional)(1) - © uts @ @ o
+
@ ANLG Com
lout7+ @
@ dc NEUT
+24V dc @

&®

(1) The external power supply must be rated Class 2, with a 24V dc range of 20.4 to 26.4V dc and 120 mA minimum

per output module.

Publication 1763-UMO002B-EN-P - July 2005



2-26 Installation and Wiring

Figure 2.23 1769-0F8V Terminal Layout

DANGER
| ® Do Not Remove RTB Under Power
Unless Area is Non-Hazardous.
ANLG
ANLG C
Vouto o V out 0+ :ﬁg
Vout ® ANLG Com V out 14| Com
ou N ANLG
@)|[ e con V out 2+ _Com
Vout2 ® ANLG
— ANLG C
R om N out 3+ —Com
Vout3 p— ANLG
—— ® ANLG Com V Out 4+ Com
Vout4 — ANLG
Jons ® ANLG Com V out 5+ Com
out ANLG
ANLG Com V out 6+ Com
Vout6 ® ANLG
@ ANLG Com V out 7+#|__Com
Vout7
dc NEUT
@ de NEUT +24v dc
+24V dg Ensure Adjacent Bus Lever is
Unlatched/Latched Before/After
Removing/Inserting Module
® 1769-OF8V

Figure 2.24 1769-0F8V Wiring Diagram

@ @ ANLG Com
Vout 0+
@ ANLG Com
Vouti+ @
@ ANLG Com
Vout 2+ @
ANLG Com
\/oltage Load Vout 3+ @
@ ANLG Com
earth ground /# Vout 4+ @ @
ANLG Com
External 24V dc Power+ 0O I v outse @
Supply (optional)(1) - O @ @ ANLG Com
Vout6+
@ ANLG Com
Vout7+ @
@ dc NEUT
+24V dc @

(1) The external power supply must be rated Class 2, with a 24V dc range of 20.4 to 26.4V dc and 120 mA minimum
per output module.

Publication 1763-UM002B-EN-P - July 2005



Chapter 3

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

This chapter examines the analog input modules’ data table, channel status,
and channel configuration word. The 1769-1F4 module information follows.
For 1769-1F8 module information, see page 3-16.

1769-1F4 |nput Module The 1769-1F4 memory map shows the input and configuration image tables
A d dressing for the 1769-1F4. Detailed information on the input image table can be found
in 1769-1F4 Input Data File on page 3-2.
Figure 3.1 1769-1F4 Memory Map
Memory Map
Channel 0 Data Word Word 0
Channel 1 Data Word Word 1
" slote ]| Channel Z Data Word Word 2
___________ Input Image
Input Image & words Channel 3 Data Word Word 3

Output Image

File

Configuration
File
4 words

General Status Bits

Word 4, bits 0 to 3

Over-/Under-range Bits

Word 5, bits 0 to 15

Channel 0 Configuration Word

Word 0

Channel 1 Configuration Word

Word 1

Channel 2 Configuration Word

Word 2

Configuration
File

Channel 3 Configuration Word

Word 3

Bit 15

Bit0
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1769-1F4 Input Data File

1769-1F4 Input Image

The 1769-1F4 input image file represents data words and status bits. Input
words 0 through 3 hold the input data that represents the value of the analog
inputs for channels O through 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.

TIP You can access information in the input image file using
the programming software configuration screen.

1769-1F4 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
1769-1F4 Configuration Data File on page 3-4.

TIP Not all controllers support program access to the
configuration file. Refer to your controller’s user manual.

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 table below.

Table 3.1 1769-1F4 Input Data Table

Word/Bit 15 |14 |13 |12 |11 [ 10 | 9 8 17 6 5 4 3 2 1 0
Word 0 SGN Analog Input Data Value Channel 0
Word 1 SGN Analog Input Data Value Channel 1
Word 2 SGN Analog Input Data Value Channel 2
Word 3 SGN Analog Input Data Value Channel 3
Word 4 Not Used (Bits set to 0) ‘ S3 | Y ‘ S1 | SO
Word5 | U0 [ 00 | U1 [o1|uz|02]u3]o3| Set o zero
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1769-1F4 Input Data Values

Words 0 through 3 contain the converted analog input data from the field
device. The most significant bit (MSB) is the sign bit.

General Status Bits (S0 through S3)

Word 4, bits 0 through 3 contain the general operational status bits for input
channels 0 through 3. If set (1), these bits indicate an error associated with that
channel. The over- and under-range bits for channels 0 through 3 are logically
ORed to the appropriate general status bit.

Over-Range Flag Bits (00 through 03)

Over-range bits for channels 3 through 0 are contained in word 5, bits 8, 10,
12, and 14. 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 over-range condition is cleared and the data
value is within the normal operating range.

Under-Range Flag Bits (U0 through U3)

Under-range bits for channels 3 through 0 are contained in word 5, bits 9, 11,
13, and 15. They apply to all input types. When set (1), this bit indicates input
signals below the normal operating range. It may also indicate an open circuit
condition, when the module is configured for the 4 to 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 under-range
condition is cleared and the data value is within the normal operating range.
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1769-1F4 Configuration Data

File

The configuration file lets you determine how each individual input channel

will operate. Parameters such as the input type and data format atre set up using
this file. This data file is writable and readable. The default value of the
configuration data table is all zeros. The structure of the channel configuration
file is shown below.

Table 3.2 1769-1F4 Configuration Data Table

Word/Bit 15 14 [ 13 ] 12 [ 11 [10] 9 |87 [6]5]4[3][2][1]0
00 euiochomels | AT | TR | poenas | TP
W0 cntochomel 1 | AT Tomel | IR pgnag | P S
W0 cniochametz | AT Tomel | IR pgnag | P Sl
W0 criochamels | AT Tomel | TR | pgnag | TP S

(1)
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The ability to change these values using your control program is not supported by all controllers. Refer to your controller manual for details.

The configuration file is typically modified using the programming software
configuration screen. For information on configuring the module using
MicroLogix 1500 and RSLogix 500, see Appendix B; for CompactLogix and
RSLogix 5000, see Appendix C; for 1769-ADN DeviceNet Adapter and
RSNetWorx, see Appendix D.

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 3-5.
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Channel Configuration

Each channel configuration word consists 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 3.3 Bit Definitions for Channel Configuration Words 0 through 3

. . These bit settings . .
Bit(s) Define Indicate this
1518131211 ]10] 98 7\ 6‘ 5\ 4

60 Hz

1| 50 Hz

11 0 | NotUsed
111 ] 250 Hz
1100 | 500Hz

Not Used""!
4to7 | Reserved Reserved?

010 -10to +10V dc

0to3 | InputFilter Select

O| Of =-
o

ol ol o]l ol N

ol ol ol ol ol w

810 Input Type/Range

1| Select 0 |1 0to 5V dc

1710 0to 10V dc

ol ol o ©

1 11| NotUsed 4t0 20 mA

1 00 1to 5V dc

ol ol o]l ol o o

1 0|1 0to 20 mA

Not Used!
12to | Input Data 0|00 Raw/Proportional Data

14 Format Select 01 o0l 1 Engineering Units

a1 14a Scaled for PID®!

0 1 1 Percent Range

Not Used!
15 Enable Channel 1 Enabled

0 Disabled

) Any attempt to write a non-valid {not used) bit configuration into any selection field results in a module configuration error. See Configuration Errors on page 5-6.
If reserved bits are not equal to zero, a configuration error occurs.

B This range is applicable to the PID function of the MicroLogix 1500 packaged controller, PLC, or SLC controllers. Logix controllers can use this or one of the other ranges for
their PID functions.
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Enable/Disable Channel

This configuration selection lets each channel to be individually enabled.

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 through 3. The filter frequency affects the noise rejection
characteristics, as explained below. Select a filter frequency considering
acceptable noise and step response time.

Noise Rejection

The 1769-1F4 uses a digital filter that provides noise rejection for the input
signals. The filter is programmable, allowing you to select from four filter
frequencies for each channel. The digital filter provides the highest noise
rejection at the selected filter frequency. A lower frequency (60 Hz versus 250
Hz) can provide better noise rejection but it increases channel update time.
Transducer power supply noise, transducer circuit noise, or process variable
irregularities may also be sources of normal mode noise.

Common Mode Rejection is better than 60 dB at 50 and 60 Hz, with the 50
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 common mode voltage rating (+
10 V) of the module. Improper earth ground may 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 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, a portion of that signal will be
attenuated by the channel filter.

Table 3.4 Filter Frequency and Step Response

Filter Frequency Cut-off Frequency Step Response
50 Hz 13.1Hz 60 ms
60 Hz 15.7 Hz 50 ms
250 Hz 65.5 Hz 12 ms
500 Hz 131 Hz 6 ms
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Gain (dB)

Gain (dB)

Channel Cut-Off Frequency

The -3 dB frequency is the filter cut-off frequency. The cut-off frequency is
defined as the point on the frequency response curve where frequency
components of the input signal are passed with 3 dB of attenuation. All input
frequency components at or below the cut-off frequency are passed by the
digital filter with less than 3 dB of attenuation. All frequency components
above the cut-off frequency are increasingly attenuated as shown in the graphs
below.

The cut-off frequency for each channel is defined by its filter frequency
selection. Choose a filter frequency so that your fastest changing signal is
below that of the filter’s cut-off frequency. The cut-off frequency should not
be confused with the update time. The cut-off frequency relates to how the
digital filter attenuates frequency components of the input signal. The update
time defines the rate at which an input channel is scanned and its channel data
word is updated.

Figure 3.2 Frequency Response Graphs

50 Hz Input Filter Frequency 60 Hz Input Filter Frequency
R EEE N 3B
=20 [T \\ _o0 H \\
—40 : \ —40 : \
—60 TN . T
ol \VAAW AN NN a_:g: | HAVAAW W2 NP
ool IHRVARVARVALAVA %;—_100: |HRVARVAAVAL
-120 [+ I \I 8_120 f
-140 : -140 :
-160 [ -160 [
-180 : —180 [
1 1 1 1 1 1 I 1 1 1 1 1 1
20 0 1 50 100 150 200 250 300 200 0 1 60 120 180 240 300 360
13.1 Hz Frequency (Hz) 1599 Hy Frequency (Hz)
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0 ]\_—SdB 0 ]\_—SdB
=20 [ \\ =20 [T \\
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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 processor. Module update time can be
calculated by adding the sum of all enabled channel times. Channel times
include channel scan time, channel switching time, and reconfiguration time.
The module sequentially samples the channels in a continuous loop.

Figure 3.3 Sequential Sampling

Channel 0 Disabled Channel 1 Disabled Channel 2 Disabled Channel 3 Disabled
Sample Sample Sample _ Sample
Enabled ~|Channel 0 | Enabled | Channel 1 Enabled | Channel 2 Enabled | Channel 3

Table 3.5 shows the channel update times. The fastest module update time
occurs when only one channel is enabled with a 500 Hz filter (4 ms). If more
than one channel is enabled, the update time is faster if both channels have the
same configuration. See the first example on page 3-9. The slowest module
update time occurs when all four channels are enabled with different
configurations. See the second example on page 3-9.

Table 3.5 Channel Update Time

Filter Frequency Channel Update Time
50 Hz 22 ms
60 Hz 19ms
250 Hz 6 ms
500 Hz 4'ms

Channel Switching and Reconfiguration Times

The table below provides the channel switching and reconfiguration times for
a channel.

Table 3.6 Channel Switching and Reconfiguration Times

Description Duration
50 Hz 60Hz | 250 Hz | 500 Hz
Channel Switching The time it takes the module to switch from one channel to 46 ms 39ms 14 ms 10 ms
Time another.
Channel-to-Channel The time it takes the module to change its configuration settings 116ms | 96ms 20ms 8 ms
Reconfiguration Time | for a difference in configuration between one channel and another.
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Examples of Calculating Module Update Time

m 1. Two Channels Enabled with Identical Configurations

The following example calculates the 1769-1F4 module update time for two channels enabled with
the same configuration and a 500 Hz filter.

Module Update Time = [Ch 0 Update Time + Ch 0 Switching Time] + [Ch 1 Update Time + Ch 1 Switching Time]

28=[4ms+10ms]+[4 ms+ 10 ms]

m 2. Three Channels Enabled with Different Configurations

The following example calculates the module update time for three channels with the following

configurations:

e Channel 0: 210V dc with 60 Hz filter
e Channel 1: £10V dc with 500 Hz filter
e Channel 2: 4 to 20 mA with 250 Hz filter

Module Update Time =[Ch 0 Reconfiguration Time + Ch 0 Update Time + Ch 0 Switching Time]
+
[Ch 1 Reconfiguration Time + Ch 1 Update Time + Ch 1 Switching Time]

+

[Ch 2 Reconfiguration Time + Ch 2 Scan Time + Ch 2 Switching Time]

216 = [96ms+19ms+39ms]+[8ms+4ms+10ms]+[20 ms+6 ms+ 14 ms]

Input Type/Range Selection

This selection along with proper input wiring lets you configure each channel
individually for current or voltage ranges and provides the ability to read the

current range selections.
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Input Data Selection Formats

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

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

e 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 210Vdc user input is -32767
to +32767. See Table 3.7 Valid Input Data on page 3-11.

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 selected and the filter selected. See Table 3.7 Valid
Input Data on page 3-11.

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 to
16793) 1s also included. See Table 3.7 Valid Input Data on page 3-11.

Percent Range

The input data is presented as a percentage of the user range. For example, 0V
to 10V dc equals 0% to 100%. See Table 3.7 on page 3-11.

TIP The £10V dc range does not support the percent user
range data format.
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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 3.7 Valid Input Data

1769-1F4 Input | Input Value Example | Input Raw/Propor | Engineering | Scaled-for- | Percent
Range Data Range tional Data Unit PID Full Range
Condition Decimal Decimal Decimal Decimal
Range Range Range Range
-10Vto+10V dc | Over 10.5V dc +11.0Vdc | Over-range 32767 (max.) | 10500 (max.) | 16793 (max.) N/A
+10.5V dc +10.5V dc | Over-range 32767 (max.) | 10500 (max.) | 16793 (max.) N/A
-10V to +10V dc +10.0Vdc | Normal 31206 10000 16383 N/A
0.0Vdc Normal 0 0 8192 N/A
-10.0V.dc | Normal -31206 -10000 0 N/A
-10.5Vdc -10.5V de Under-range | -32767 (min.) | -10500 (min.) | -410 (min.) N/A
Under -10.5V dc -11.0V de Under-range | -32767 (min.) | -10500 (min.) | -410 (min.) N/A
0VtobVdc Over 5.25V dc 5.5V dc Over-range 32767 (max.) | 5250 (max.) 17202 (max.) | 10500 (max.)
5.25V dc 5.25V dc Over-range 32767 (max.) | 5250 (max.) 17202 (max.) | 10500 (max.)
0.0Vdcto50Vde | 5.0Vdc Normal 31206 5000 16383 10000
0.0Vdc Normal 0 0 0 0
-0.5V de -0.5V de Under-range | -3121 (min.) -500 (min.) -1638 (min.) | -1000 (min.)
Under -0.5V dc -1.0Vdc Under-range | -3121 (min.) -500 (min.) -1638 (min.) | -1000 (min.)
0V to 10V dc Over 10.5V dc 11.0Vdc Over-range 32767 (max.) | 10500 (max.) | 17202 (max.) | 10500 (max.)
+10.5V dc 10.5V dc Over-range 32767 (max.) | 10500 (max.) | 17202 (max.) | 10500 (max.)
0.0Vdcto 10.0vVdc | 10.0Vdc Normal 31206 10000 16383 10000
0.0Vdc Normal 0 0 0 0
-0.5V de -0.5V de Under-range | -1560 (min.) -500 (min.) -819 (min.) -500 (min.)
Under -5.0V dc -1.0Vde Under-range | -1560 (min.) -500 (min.) -819 (min.) -500 (min.)
4 mAto 20 mA Over 21.0 mA 22.0mA Over-range 32767 (max.) | 21000 (max.) | 17407 (max.) | 10625 (max.)
21.0mA 21.0mA Over-range 32767 (max.) | 21000 (max.) | 17407 (max.) | 10625 (max.)
40mAt020.0mA | 20.0mA Normal 31206 20000 16383 10000
40mA Normal 6241 4000 0 0
3.2mA 3.2mA Under-range | 4993 (min.) 3200 (min.) -819 (min.) -500 (min.)
Under 3.2 mA 0.0 mA Under-range | 4993 (min.) 3200 (min.) -819 (min.) -500 (min.)
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Table 3.7 Valid Input Data

1769-1F4 Input | Input Value Example | Input Raw/Propor | Engineering | Scaled-for- | Percent
Range Data Range tional Data Unit PID Full Range
Condition Decimal Decimal Decimal Decimal
Range Range Range Range
1.0Vto5Vde Over 5.25V dc 55V dc Over-range 32767 (max.) | 5250 17407 10625
+5.25V dc 5.25V dc Over-range 32767 (max.) | 5250 17407 10625
1.0V t0 5.0V dc 5.0V dc Normal 31206 5000 16383 10000
1.0V dc Normal 6243 1000 1 1
0.5Vde 0.5V dc Under-range | 3121 (min.) 500 -2048 -1250
Under 0.5V dc 0.0Vdc Under-range | 3121 (min.) 500 -2048 -1250
0 mA to 20 mA Over 21.0 mA 22.0 mA Over-range 32767 21000 17202 10500
21.0mA 21.0mA Over-range 32767 21000 17202 10500
0.0mAto20.0mA | 20.0 mA Normal 31206 20000 16383 10000
0.0 mA Normal 0 0 0 0
Under 0.0 mA 0.0 mA Under-range | 0 0 0 0
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Effective Resolution

The effective resolution for an input channel depends upon the filter
frequency selected for that channel. The following tables provide the effective

resolution for the four frequencies for each of the range selections.

Table 3.8 50Hz / 60Hz Effective Resolution

1769-1F4 Raw/Proportional Data Engineering Units Over | Scaled-For-PID Over Percent
Input Over the Full Input Range the Full Input Range the Full Input Range Over the Full Input
Range Range
Bits and Decimal Resolution | Decimal | Resolution | Decimal | Resolution | Decimal
Engineering | Range and Range Range Range
Units Count Value and and and
Resolution Count Count Count
Value Value Value
-10 to Sign +14 +32767 1.00 mV/ +10500 1.22 mV/ -410 to Not Not
+10V dc 0.64 mv/ Count by 2 1 count Countby 1 | 1 count +16793 Applicable | Applicable
2 counts Count by 1
0to +5V dc Sign +13 -3121to 1.00 mV/ -500 to 0.92 mv/ -1638 to 1.00 mV/ -1000 to
0.64 mV/ +32767 1 count +5250 3 counts +17202 2 counts +10500
4 counts Count by 4 Count by 1 Count by 3 Count by 2
0to+10Vdc | Sign+14 -1560 to 1.00 mV/ -500 to 1.22 mV/ -819 to 1.00 mV/ -500 to
0.64 mv/ +32767 1 count +10500 2 counts +17202 1 count +10500
2 counts Count by 2 Count by 1 Count by 2 Count by 1
+410 Sign +14 +4993 to 2.00 pA/ +3200 to 1.95 A/ 81910 1.60 pA/ -500 to
+20 mA 1.28 yA/ +32767 2 counts +2100 2 counts +17407 1 count +10625
2 counts Count by 2 Count by 2 Count by 2 Count by 1
+1to+bV dc | Sign+13 +3121 10 1.00 mV/ +500 to 0.73mV/ -2048 to 0.80 mV/ -1250 to
0.64 mV/ +32767 1 count +5250 3 counts +17407 2 counts +10625
4 counts Count by 4 Count by 1 Count by 3 Count by 2
0to+20mA | Sign+14 0 to +32767 2.00 pA/ 0to 2.44 up/ 0to 2.00 pA/ 0to
1.28 pA/ Count by 2 2 counts +21000 2 counts +17202 1 count +10500
2 counts Count by 2 Count by 2 Count by 1
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Table 3.9 250Hz Effective Resolution
1769-1F4 Raw/Proportional Data Engineering Units Over | Scaled-For-PID Overthe | Percent
Input Over the Full Input Range | the Full Input Range Full Input Range Over the Full Input
Range Range
Bits and Decimal Resolution | Decimal Resolution | Decimal Resolution | Decimal
Engineering | Rangeand Range Range Range and
Units Count and Count and Count Count
Resolution Value Value Value Value
-10to Sign +11 +32767 6.00 mV/ +10500 6.10 mV/ -410 to Not Not
+10V dc 513 mV/ Count by 16 | 6 counts Countby6 | 5counts +16793 Applicable | Applicable
16 counts Count by 5
Oto Sign +10 -3121 10 6.00 mV/ -500 to 5.19mV/ -1638 to 5.50 mV/ -1000 to
+bV dc 5.13 mV/ +32767 6 counts +5250 17 counts +17202 11 counts +10500
32 counts Count by 32 Count by 6 Count by 17 Count by 11
Oto Sign +11 -1560 to 6.00 mV/ -500 to 5.49 mV/ -819to 6.00 mV/ -500 to
+10V dc 513 mV/ +32767 6 counts +10500 9 counts +17202 6 counts +10500
16 counts Count by 16 Count by 6 Count by 9 Count by 6
+410 Sign +11 +4993 to 11.00 pA/ +3200 to 10.74 pA/ -819to 11.20 pA/ -500 to
+20 mA 10.25 A/ +32767 11 counts +2100 +17407 7 counts +10625
16 counts Count by 2 Countby 11 | 11 counts Count by 11 Count by 7
+1to Sign +10 +3121 10 6.00 mV/ +500 to 5.37 mV/ -2048 to 5.20 mV/ -1250 to
+bV dc 513 mV/ +32767 6 counts +5250 22 counts +17407 13 counts +10625
32 counts Count by 32 Count by 6 Count by 22 Count by 13
0to Sign +11 0to +32767 | 11.00 pA/ 0to+21000 | 10.99 pA/ 0to +17202 | 12.00 pA/ 0 to +10500
+20 mA 10.25 A/ Countby 16 | 11 counts Countby 11 | 9counts Countby9 | 6counts Count by 6
16 counts
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Table 3.10 500 Hz Effective Resolution
1769-IF4 | Raw/Proportional Data Engineering Units Over Scaled-For-PID Over the | Percent
Input Over the Full Input Range the Full Input Range Full Input Range Over the Full Input
Range Range
Bits and Decimal Resolution | Decimal Resolution | Decimal Resolution | Decimal
Engineering | Range and Range and Range and Range and
Units Count Count Count Count
Resolution Value Value Value Value
-10 to Sign +9 +32767 21.00 mV/ +10500 20.75 mV/ -410 to Not Not
+10Vdc | 20.51 mV/ Countby 64 | 21 counts Count by 21 | 17 counts +16793 Applicable Applicable
64 counts Count by 17
0to Sign +8 -3121 10 21.00 mV/ -500 to 20.75 mV/ -1638 to 21.00 mVv/ -1000 to
+bV dc 20.51 mV/ +32767 21 counts +5250 68 counts +17202 472 counts +10500
128 counts Count by 128 Count by 21 Count by 68 Count by 42
Oto Sign +9 -1560 to 21.00 mV/ -500 to 20.75 mV/ -819 1o 21.00 mV/ -500 to
+10Vdc | 20.51 mV/ +32767 21 counts +10500 34 counts +17202 21 counts +10500
64 counts Count by 64 Count by 21 Count by 34 Count by 21
+410 Sign +9 +4993 to 42.00 pA/ +3200 to 41.02 uA/ -819 to 41.60 pA/ -500 to
+20 mA 41.02 pA/ +32767 42 counts +2100 42 counts +17407 26 counts +10625
64 counts Count by 64 Count by 42 Count by 42 Count by 26
+1to Sign +8 +3121 10 21.00 mV/ +500 to 20.75 mV/ -2048 to 20.8 mV/ -1250 to
+bV dc 20.51 mV/ +32767 21 counts +5250 84 counts +17407 52 counts +10625
128 counts Count by 128 Count by 21 Count by 84 Count by 52
0to Sign +9 01to+32767 | 42.00 pA/ 010 +21000 | 41.51 pA/ 0to+17202 | 42.00 pA/ 0 to +10500
+20mA | 41.02 pA/ Countby 64 | 42 counts Count by 42 Countby 34 | 21 counts Count by 21
64 counts 34 counts
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1769-1F8 |nput Module Thel769-IF8 memory map shows the output, input, and configuration tables

. for the 1769-1F8.
Addressing
Figure 3.4 1769-1F8 Memory Map

Memory Map
Channel 0 Data Word Word 0
Channel 1 Data Word Word 1
[~ Tslote | Channel 2 Data Word Word 2
________ Input Image
Input Image D 12 words Channel 3 Data Word Word 3
File Channel 4 Data Word Word 4
________ Channel 5 Data Word Word 5
slot e — Channel 6 Data Word Word 6
Output Image Channel 7 Data Word Word 7
File Time Stamp Value Word Word 8
General Status Bits Word 9, bits 0-7
" Tslote High-/Low-Alarm & Over-/Under-Range Word 10
B Eon_figijr;tia]_ ] High-/Low-Alarm & Over-/Under-Range Word 11
File
Output Image
1 word Clear Latched Alarm Bits Word 0
Real Time Sample Rate Word 0
Configuration File Enable Time Stamp Word 1, bit 15
N
> S0words Channel 0 Configuration Words Words 2-7
Channel 1 Configuration Words Words 8-13
Channel 2 Configuration Words Words 14-19
Channel 3 Configuration Words Words 20-25
Channel 4 Configuration Words Words 26-31
Channel 5 Configuration Words Words 32-37
Channel 6 Configuration Words Words 38-43
Channel 7 Configuration Words Words 44-49
Bit 15 Bit0
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1769-1F8 Input Image

The 1769-1F8 input image file represents data words and status bits. Input
words 0 through 7 hold the input data that represents the value of the analog
inputs for channels 0 through 7. These data words are valid only when the
channel is enabled and there are no errors. Input words 9 and 11 hold the
status bits. To receive valid status information, the channel must be enabled.

TIP You can access information in the input image file using
the programming software configuration screen.

1769-1F8 Output Image

The 1769-IF8 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 using
the programming software configuration screen.

1769-1F8 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
1769-1F8 Configuration Data File on page 3-20.

TIP Not all controllers support program access to the
configuration file. Refer to your controller’s user manual.
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1769-1F8 |nput 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 0-7 in the input data
file contain the analog values of the inputs.

Table 3.11 1769-1F8 Input Data Table

= 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 | SGN Analog Input Data Channel 4

5 | SGN Analog Input Data Channel 5

6 | SGN Analog Input Data Channel 6

7 | SGN Analog Input Data Channel 7

8 | Nu Time Stamp Value

9| Nu | Nu|Nu|[Nu|Nu|fNu|Nu|NufS7|S6|S5|S4]|S3|S2|S1|S0
10| L3 |[H3|U3|03|L2|H2{U2|02|L1T|{HT|UT|{0O1T|LO|HO|UOD|OO
] L7 |H7|U7|07|L6|H6|UB|06|L5|H5|U5|05|L4|H4|U4 |04

1769-1F8 Input Data Values

Words 0 through 7 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 (SO through S7)

Word 9, bits 0 through 7 contain the general operational status bits for input
channels 0 through 7. If set (1), these bits indicate an error associated with that
channel. The over- and under-range bits and the high- and low-alarm bits for
channels 0 through 7 are logically ORed to the appropriate general status bit.

Low Alarm Flag Bits (L0 through L7)

Word 10, bits 3, 7, 11, and 15 and Word 11, bits 3, 7, 11, 15 contain the low
alarm flag bits for input channels O through 7. If set (1), these bits indicate the
input signal is outside the uset-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 through H7)

Word 10, bits 2, 6, 10, 14 and Word 11, bits 2, 6, 10, 14 contain the high alarm
flag bits for input channels 0 through 7 and applies to all input types. If set (1),
the input signal is output 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.

Over-Range Flag Bits (00 through 07)

Opver-range bits for channels 0 through 7 are contained in Word 10, bits 0, 4, 8,
12 and Word 11, 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 over-range condition
is cleared and the data value is within the normal operating range.

Under-Range Flag Bits (U0 through U7)

Under-range bits for channels 0 through 7 are contained in Word 10, bits 1, 5,
9, 13 and Word 11, 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 may also
indicate an open circuit condition, when the module is configured for the 4 to
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 under-range condition is cleared and the data value is within the
normal operating range.

Time Stamp Value (Word 8)

The 1769-1F8 supports a 15-bit rolling timestamp that is updated during each
new sampling period of the analog inputs. The timestamp has a 1 ms
resolution. The timestamp value is placed in the input image file, word 8, for
each module input data update (if the timestamp function is enabled). Enable
and/or disable this timestamp in the configuration file.
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1769-1F8 Qutput Data File

1769-1F8 Configuration 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. The data table structure is
shown in the table below.

Table 3.12 1769-1F8 Output Data Table

Bit Position

=
§°1514131211109876543210
0

CL [ cl@ [CL|CL|CL[CL|CL|CL|CL]CL]CL|CL]CL]CL|CL]CL
7 | H7 |16 |HB| L5 |H5| L4 |Ha| L3 |[H3| L2 |H2|L1|H1|LO|HO

" CL Lx = Cancel Low Process Alarm Latch x. This lets you individually cancel each low process alarm latch.
Cancel =1.

2 CL Hx = Cancel 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 need
to keep the unlatch bit set until verification from the appropriate input channel
status word that the alarm status bit has cleared (0). Then you need to 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.

The configuration file lets you determine how each individual input channel
will operate. Parameters such as the input type and data format are set up using
this file. This data file is writable and readable. The default value of the
configuration data table is all zeros. The structure of the channel configuration
file is shown below.

Table 3.13 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 | E((1) Reserved Input Filter Sel Chi0
3 Reserved Inpt Dta Fm ChI0 Reserved Inpt Tp/RngeSel Chl0
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 | gl(1) Reserved Inpt Filter Sel Chl1
9 Reserved Inpt Dta Fm Chi1 Reserved Inpt Tp/RngeSel Chl1
10 S Process Alarm High Data Value Channel 1

11 S Process Alarm Low Data Value Channel 1
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Table 3.13 1769-1F8 Configuration Data Table

12 S | Alarm Dead Band Value Channel 1
13 Reserved
14 EC | Reserved EA ‘ AL | E((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
26 EC Reserved EA ‘ AL | g((1) Reserved Input Filter Sel Chl4
27 Reserved Inpt Dta Fm Chl4 Reserved Inpt Tp/RngeSel Chl4
28 S Process Alarm High Data Value Channel 4
29 S Process Alarm Low Data Value Channel 4
30 S Alarm Dead Band Value Channel 4
37 Reserved
32 EC Reserved EA ‘ AL | g((1) Reserved Input Filter Sel ChI5
33 Reserved Inpt Dta Fm Chi5 Reserved Inpt Tp/RngeSel Chl5
34 S Process Alarm High Data Value Channel 5
35 S Process Alarm Low Data Value Channel 5
36 S Alarm Dead Band Value Channel 5
37 Reserved
38 EC Reserved EA ‘ AL | g Reserved Input Filter Sel Chl6
39 Reserved Inpt Dta Fm Chi6 Reserved Inpt Tp/RngeSel Chl6
40 S Process Alarm High Data Value Channel 6
4 S Process Alarm Low Data Value Channel 6
42 S Alarm Dead Band Value Channel 6
43 Reserved
44 EC Reserved EA ‘ AL | g Reserved Input Filter Sel Chl7
45 Reserved Inpt Dta Fm Chl7 Reserved Inpt Tp/RngeSel Chi7
46 S Process Alarm High Data Value Channel 7
47 S Process Alarm Low Data Value Channel 7
48 S Alarm Dead Band Value Channel 7
49 Reserved

I f CompactLogix L43 controllers will be able to support these interrupts.

The configuration file is typically modified using the programming software
configuration screen. For information on configuring the module using
MicroLogix 1500 and RSLogix 500, see Appendix B; for Compactlogix and
RSLogix 5000, see Appendix C; for 1769-ADN DeviceNet Adapter and
RSNetWorx, see Appendix D.
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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 3-22.

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 3.14 Bit Definitions for Channel Configuration Words

Define To Select Make these bit settings
15 14|13|12|11 10 |9 |8 |74 (3210
Input Filter |60 Hz 0 (0 (0|0
Selection/ [50°Hz ololo
'F?r’e%%ency 101z 00|10
250 Hz 010111
500 Hz 0111010
Enable Enable 1
Interrupt [ Disable 0
Process Enable 1
Alarm Disable 0
Latch
Enable Enable 1
Process  [Disable 0
Alarms
Enable Enable 1
Channel  [Disable 0
Table 3.15 Bit Definitions for Input Range and Input Data
Define |Indicate this These hit settings
1511 (10 |9 (8 |7-4 312110
Input -10to +10V dc 0 (0|0 |0
Range [0t 5V dc 0o fo 1
Select 1970 10V d 0 [0 1[0
41020 mA 0 (0 |1
1tobVdc 0|1 |0 |0
0to 20 mA 0 (110 |1
Input Raw/Proportional 0 (0 |0
Data Counts
Format - [Engineering Units 0 [0 |1
Select I Scaled for PID o 1 [0
Percent Range 0o |17 N
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Enable/Disable Channel

This configuration selection lets each channel to be individually enabled.

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

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 through 3. The filter frequency affects the noise rejection
characteristics, as explained below. Select a filter frequency considering
acceptable noise and step response time.

Noise Rejection

The 1769-1F8 uses a digital filter that provides noise rejection for the input
signals. The filter is programmable, allowing you to select from four filter
frequencies for each channel. The digital filter provides -3 db (50% amplitude)
attenuation at the selected filter frequency. A lower frequency (60 Hz versus
250 Hz) can provide better noise rejection but it increases channel update
time. Transducer power supply noise, transducer circuit noise, or process
variable irregularities may also be sources of normal mode noise.

Common Mode Rejection is better than 60 dB at 50 and 60 Hz, with the 50
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 common mode voltage rating (+
10 V) of the module. Improper earth ground may 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 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, a portion of that signal will be
attenuated by the channel filter.
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Channel Cut-Off Frequency

The -3 dB frequency is the filter cut-off frequency. The cut-off frequency is
defined as the point on the frequency response curve where frequency
components of the input signal are passed with 3 dB of attenuation. All input
frequency components at or below the cut-off frequency are passed by the
digital filter with less than 3 dB of attenuation. All frequency components
above the cut-off frequency are increasingly attenuated.

The cut-off frequency for each channel is defined by its filter frequency
selection and is equal to the filter frequency setting. Choose a filter frequency
so that your fastest changing signal is below that of the filter’s cut-off
frequency. The cut-off frequency should not be confused with the update
time. The cut-off frequency relates to how the digital filter attenuates
frequency components of the input signal. The update time defines the rate at
which an input channel is scanned and its channel data word is updated.

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 processor. Module update time can be
calculated by adding the sum of all enabled channel times. Channel times
include channel scan time, channel switching time, and reconfiguration time.
The module sequentially samples the channels in a continuous loop.

The 1769-1F8 uses two parallel sampling loops as shown in Figure 3.5 to
update the entire module (all 8 channels) in an amount of time equal to only
four channel update times. The module performs parallel channel sampling on
pairs of inputs. Channels 0 and 4 are a pair. The other input channel pairs are
1 and 5,2 and 6, and 3 and 7.
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Figure 3.5 Sequential Sampling

Disable Disable Disable Disable
N Sample Sample > Sample > Sample
#1 Channel 0 Enable | Channel 1 Channel 2 Channel 3
Disable Disable Disable Disable
Sample | Sample .| Sample .| Sample
> Channel 4 Enablé | Channel 5 ”| Channel 6 ”| Channel 7
- Enable
Wait < Update
RTS Input Data
Disable

Module update time is calculated as follows:

e Slowest channel update time of pair 0 and 4 (determined by the filter
setting selected for each channel and the channel update times from
Table 3.16 - channel update time for a channel that is not enabled is
equal to 0)
PLUS

e Slowest channel update time of pair 1 and 5
PLUS

e Slowest channel update time of pair 2 and 6

PLUS

e Slowest channel update time of pair 3 and 7
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If you use real-time sampling, the user-configured sample rate is used as the
module update time.

Table 3.16 Filter Frequency and Update Times

Filter Frequency Update Time per Update Time per
Channel Module'!
10 Hz 100 ms 400 ms
50 Hz 30 ms 120 ms
60 Hz 30ms 120 ms
250 Hz 9ms 36 ms
500 Hz 6 ms 24 ms

" Module update time applies if you use all channel pairs and all enabled channels, and all the
enabled channels use the filter frequency from the first column.

Examples of Calculating Module Update Time

m 1. Two Channels Enabled with Identical Filter Setting, But Not a Channel Pair

The following example calculates the 1769-1F8 module update time for two channels enabled with
any configuration and a 500 Hz filter but the enabled channels are not a channel pair.

e Channel 0: £10V dc with 500 Hz filter
e Channel 1: 0...10V dc with 500 Hz filter

Module Update Time = [Greater of Channel 0 Update Time or Channel 4 Update Time]
+ [Greater of Channel 1 Update Time or Channel 5 Update Time]

12 ms = [Greater of 6 ms or 0 ms] + [Greater of 6 ms or 0 ms]
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m 2. Two Channels Enabled with Different Filter Settings, But are a Channel Pair

The following example calculates the 1769-1F8 module update time for two channels enabled
with any configuration, with different filter settings, but are a channel pair.

e Channel 0: 210V dc with 60 Hz filter
e Channel 4: 0...10V dc with 500 Hz filter

Module Update Time = [Greater of Channel 0 Update Time or Channel 4 Update Time]

30 ms = [Greater of 30 ms or 6 ms]

IMPORTANT Configuring the 1769-1F8 module to take advantage of

channel pairs can result in module update times that are
significantly faster than configuring the 1769-IF8 modules
without such channel assignment optimization.

Input Type/Range Selection

This selection along with proper input wiring lets you configure each channel
individually for current or voltage ranges and provides the ability to read the
configured range selections.

Input Data Selection Formats

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

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

e 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 210Vdc user input is -32767
to +32767. See Table 3.17 Valid Input Data on page 3-28.
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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 selected and the filter selected. See Table 3.17 Valid
Input Data on page 3-28.

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 to
16793) is also included. See Table 3.17 Valid Input Data on page 3-28.

Percent Range

The input data is presented as a percentage of the user range. For example, 0V
to 10V dc equals 0% to 100%. See Table 3.17 on page 3-28.

Valid Input Data Word Formats/Ranges

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

provided by the module.

Table 3.17 Valid Input Data

1769-1F8 Full Range Raw/Pro | Engineering Scaled-for-PID Percent
Normal (Includesamounts | portional | Units
Operating Over and Under Data
Input Range | Normal Operating Full Range Normal Full Range Normal Full Range
Range) . .
Operating Operating
Range Range
-10Vto +10.5V to -10.5V -32767 to | -10500 to -410t0 16793 | -100 to -105.00 to
+10V dc +32767 +10500 +100% 105.00%
0V to 5V dc 0.0V to 5.25V -27068to | 0to 5250
+32767 010
0to 17202 0
0Vto10Vdec | 0.0Vto 105V -29788t0 | 0to 10500 105.00%
+32767
0to 16383 —
4mAto 3.2mAto 21 mA 3200 to -819 to 010 100% -5.00to
20 mA 21000 +17407 ° +106.25%
1.0Vto5Vdc | 0.5Vt05.25V -32767to | 500 to 5250 -2048 to -12.50 to
+32767 17407 +106.25%
0mAto 0mAto 21 mA 0to 21000 0to 17202 0.00 to
20 mA 105.00%
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1769-1F8 Real Time Sampling

This parameter instructs the module how often to scan its input channels and
obtain all available data. After the channels are scanned, the module places the
data 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
entered in Word 0 can be in the range of 0 to 5000 and indicates the sampling
rate the module will use in 1 ms increments.

If you enter a 0 for the Real Time Sample Rate, the module should scan its
inputs at as fast a rate as possible, controlled by the number of enabled
channels and the filter setting selected for those channels.

The module compares the Real Time Sample Rate value entered in Word 0 of
the Configuration Data file with a calculated module update time, again based
on the number of enabled channels and the filter setting selected for those
channels. If the value entered for the Real Time Sample Rate is smaller than
the calculated module update time, the module indicates a configuration error.

The longest Real Time Sample Rate supported by the 1769-1F8 is 5 s, the
maximum value for Word 0 of the Configuration Data file is 5000 decimal.
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1769-1F8 Process Alarms

Process alarms alert you when the module has exceeded configured high or
low limits for each channel. You can latch process alarms. These are set at
two user configurable alarm trigger points:

e Process Alarm High

e Process Alarm Low

Each input channel’s process alarms are controlled by bits in the
Configuration Data file. Enable alarms for a channel by setting (1) the EA bit
for that channel. Set the AL bit (1) for a channel to enable the alarm latching.

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 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.
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Alarm Deadband

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

Figure 3.6 shows input data that sets each of the two alarms at some point
during module operation. In this example, Latching is disabled; therefore, each
alarms turns OFF when the condition that caused it to set ceases to exist.

Figure 3.6 Alarm Deadbands

High alarm High alarm turns OFF

turns ON \ [\\

«—— Normal input range

Low alarms turns ON Low alarms turns OFF
_________ x: L _g &
— — — Alarm deadbands

43153

The value 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
erroft.

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 0 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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Notes:
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Chapter 4

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.

1769-0F2 0utput Module The 1769-OF2 memory map shows the output, input, and configuration tables
for the 1769-OF2.
Memory Map
Figure 4.1 1769-0F2 Memory Map
Memory Map
Diagnostic and Status Bits Word 0, bits 0-1, 12-15
Over- and Under-range Bits Word 1, bits 12-15
| slote ]| Input Image Channel 0 Output Data EchoV) Word 2
[ “Input Image Channel 1 Output Data Echo(!) Word 3
File
T Tshte” | Output Image Channel 0 Data Word Word 0
|~ Output image | Channel 1 Data Word Word 1
File
[~ Tshte” "] Configuration File Channel 0 Configuration Word Word 0
i Eoﬁfiau?aaoﬁ ] Channel 1 Configuration Word Word 1
File 6 words Channel 0 Fault Value Word Word 2
Channel 0 Program Idle Mode Word Word 3
Channel 1 Fault Value Word Word 4
Channel 1 Program Idle Mode Word Word 5
(1) See page 21. Bit 15 Bit 0
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1769-0F2 Qutput Data File

1769-0F2 Input Data File

Publication 1763-UM002B-EN-P - July 2005

The structure of the output data file is shown in the table below. Words 0 and
1 contain the converted analog output data for channels 0 and 1, respectively.
The most significant bit is the sign bit.

Table 4.1 1769-0F2 Qutput Data Table

WordBit | 15 (14 |13 |12 |11 |10 | 9 (8 7|6 |5[4(3|2|1]|0
Word0 | SGN Analog Output Data Channel 0
Word 1 SGN Analog Output Data Channel 1

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 4.2 1769-0F2 Input Data Table

Word/Bi 1 |14 |13 |12 |11 |10 | 9|8|7|6|5|4(3|2|1 |0
t
Word 0 DO | HO | D1 | H1 Not Used (bits set to 0) S1 1 S0
Word 1 uo | 00 | U1 | 01 Bits0-11setto0
Word 2 SGN Channel 0 - Output Data Loopback/Echo
Word 3 SGN Channel 1 - Output Data Loopback/Echo

1769-0F2 Diagnostic Bits (D0 and D1)

When set (1), these bits indicate a broken output wire or high load resistance
(not used on voltage outputs). Bit 15 represents channel 0; bit 13 represents
channel 1.

1769-0F2 Hold Last State Bits (H0 and H1)

These bits indicate when channel O (bit 14) or channel 1 (bit 12) is in a hold
last state condition. When one of these bits is set (1), the corresponding
channel is in the hold state. Output data will not change until the condition
which caused the hold last state to occur is removed. The bit is reset (0) for all
other conditions.

TIP MicroLogix 1500 controllers do not support the hold last
state function. Refer to your controller’s user manual for
details.
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1769-0F2 Over-Range Flag Bits (00 and 01)

Over-range bits for channels 0 and 1 are contained in word 1, bits 14 and 12.
When set, the over-range bit indicates that the controller is attempting to drive
the analog output above its normal operating range. However, the module
continues to convert analog output data to a maximum full range value. The
bit is automatically reset (0) by the module when the over-range condition is
cleared (the output is within the normal operating range). The over-range bits
apply to all output ranges. Refer to Table 4.5 1769-OF2 Valid Output Data
Table on page 4-12 to view the normal operating and over-range areas.

1769-0F2 Under-Range Flag Bits (U0 and U1)

Under-range bits for channels 0 and 1 are contained in word 1, bits 15 and 13.
When set (1), the under-range bit indicates that the controller is attempting to
drive the analog output below its normal operating range. However, the
module continues to convert analog output data to a minimum full range
value. The bit is automatically reset (0) by the module when the under-range
condition is cleared (the output is within the normal operating range). The
under-range bits apply to all output ranges. Refer to Table 4.5 1769-OF2 Valid
Output Data Table on page 4-12 to view the normal operating and
under-range areas.

1769-0F2 General Status Bits (S0 and S1)

Word 0, bits 0 and 1 contain the general status information for output
channels 0 and 1. If set (1), these bits indicate an error associated with that
channel. The over-range and under-range bits and the diagnostic bit are
logically ORed to this position.
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1769-0F2 Qutput Data Loopback/Echo

Words 2 and 3 provide output loopback/data echo through the input array for
channels 0 and 1, respectively. The value of the data echo is the analog value
currently being converted on-board 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 may differ. For example:

1. 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 under-range 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.

2. 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-OF2 Fault Value (Channel 0 and 1) on page 4-11 and
1769-OF2 Program/Idle Value (Channel 0 and 1) on page 4-11.
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1769-0F2 Configuration

The configuration file lets you determine how each individual output channel

Data File will operate. Parameters such as the output type/range and data format are set
up using 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. Words 0 and 1 are the channel
configuration words for channels 0 and 1. They are described in 1769-OF2
Channel Configuration on page 4-6. Words 2 through 5 are explained
beginning on page 4-11.

Table 4.3 1769-0F2 Configuration Data Table!!
Word/Bit | 15 | 14 13 2 (11|10 | 9 | 8 |7 |6 |5 | 4 3 2 1 0

Word 0 E | Output Data Format Output Type/Range Not Used FMO | PMO Not Used PFEO
Select Channel 0 Select Channel 0 (setto0) (setto0)

Word 1 E | Output Data Format Output Type/Range Not Used FM1 | PM1 Not Used PFE1
Select Channel 1 Select Channel 1 (setto 0) (setto 0)

Word 2 S Fault Value - Channel 0

Word 3 S Program (ldle) Value - Channel 0

Word 4 S Fault Value - Channel 1

Word 5 S Program (Idle) Value - Channel 1

(1

The ability to change these values using your control program is not supported by all controllers. Refer to your controller manual for details.

The configuration file is typically modified using the programming software
configuration screen. For information on configuring the module using
MicroLogix 1500 and RSLogix 500, see Appendix B; for Compactlogix and
RSLogix 5000, see Appendix C; for 1769-ADN DeviceNet Adapter and
RSNetWorx, see Appendix D.

The configuration file can also be modified through the control program, if

supported by the controller. The structure and bit settings are shown in
1769-OF2 Channel Configuration on page 4-6.
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1769-0F2 Channel Configuration

Both channel configuration words (0 and 1) consist of bit fields, the settings of
which determine how the corresponding channel operates. See the table below
and the descriptions that follow for valid configuration settings and their

meanings.

Table 4.4 1769-0F2 Bit Definitions for Channel Configuration Words 0 and 1

Bit(s)

Define

These hit settings

15

14

13

12

1"

TRERE: 7|6‘5‘4

Indicate this

Program/Idle to
Fault Enable

Reserved

Program/Idle
Mode

Fault Mode

4-7

Reserved

8-11

Output
Type/Range Select

01| NotUsed

ol ol o] o
—
o

ol o]l ol ol o] o

12-14

Output Data
Format Select

ol ol ol o

15

Enable Channel

1

0

Program Mode Data
Applied

Fault Mode Data Applied

Reserved

Program Mode Hold Last
State

Program Mode
User-Defined Value

Fault Mode Hold Last
State

Fault Mode User-Defined
Value

Reserved!")

-10V dc to +10V dc

O0to5Vdc

0to 10V dc

41020 mA

1to5Vdc

0to20 mA

Not Used?!

Raw/Proportional Data

Engineering Units

Scaled-for-PID®)

Percent Range

Not Used?

Enabled

Disabled

1) if reserved bits are not equal to zero, a configuration error occurs.

2 Any attempt to write a non-valid (not used) bit configuration into any selection field results in a module configuration error. See Configuration Errors on page 5-6.

B This range is applicable to the PID function of the MicroLogix 1500 packaged controller, PLC, or SLC controllers. Logix controllers can use this or one of the other ranges for
their PID functions.
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1769-0F2 Enable/Disable Channel

This configuration selection (bit 15) lets each channel to be individually
enabled.

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

1769-0F2 Qutput Data Format Selection

This selection configures each channel to interpret data presented to it by the
controller in any of the following formats:

e Raw/Proportional Data
e Engineering Units

e Scaled-for-PID

e Percent Full Range

1769-0F2 Raw/Proportional Data

The control program presents the maximum raw data value allowed by the bit
resolution of the D/A converter. The full range for a £10V dc user input is
-32767 to +32767. See Table 4.5 1769-OF2 Valid Output Data Table on

page 4-12.

1769-0F2 Engineering Units

The control program presents an engineering data value to the module within
the current or voltage range allowed by the D/A converter. The module then
scales the data to the appropriate analog output value for the selected user
range. See Table 4.5 1769-OF2 Valid Output Data Table on page 4-12.

1769-0F2 Scaled-for-PID

The control program presents an integer value to the module, with zero
representing the lower user range and 16383 representing the upper user range,
for conversion by the D/A converter. The module then scales this data to the
approximate analog output value for the selected user range. See Table 4.5
1769-OF2 Valid Output Data Table on page 4-12.

TIP Allen-Bradley controllers, such as the MicroLogix 1500, use
this range in their PID equations for controlled process
outputs.
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1769-0F2 Percent Full Range

The control program presents the analog output data to the module as a
percent of the full analog output range (for example, valve 50% open). The
module scales this data to the appropriate analog output value for the selected
user range. For example, 0 to 100% equals 0 to 10V dc. See Table 4.5
1769-OF2 Valid Output Data Table on page 4-12.

TIP The £10V dc range does not support percent full range.

1769-0F2 Qutput Type/Range Selection

This selection, along with proper output wiring, lets you configure each output
channel individually for current or voltage ranges, and provides the ability to
read the range selection.

1769-0F2 Fault Mode (FMO0 and FM1)

This configuration selection provides individual fault mode selection for
analog output channels 0 (word 0, bit 3) and 1 (word 1, bit 3). When this
selection is disabled [the bit is reset (0)] and the system enters the fault mode,
the module ho/ds the /ast output sfate value. This means that the analog output
remains at the last converted value prior to the condition that caused the
system to enter the fault mode.

IMPORTANT Hold last state is the default condition for the 1769-OF2

during a control system run-to-fault mode change.

TIP MicroLogix 1500™ does not support the analog output
module’s default hold last state function and resets analog
outputs to zero when the system enters the fault mode.
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If this selection is enabled [the bit is set (1)] and the system enters the fault
mode, it commands the module to convert the user-specified integer value from
the channel’s fault value word (2 or 4) to the appropriate analog output for the
range selected. If the default value, 0000, is entered, the output typically
converts to the minimum value for the range selected.

e If the raw/proportional or engineering units data
format is selected and zero (0000) is entered in the
10V dc operating range, the resulting value would be
0V dc.

e If the raw/proportional or engineeting units format is
selected and zero is entered as the fault value in either a
1 to 5V dc or 4 to 20 mA range, a configuration error
results.

e See Table 4.5 1769-OF2 Valid Output Data Table on
page 4-12 for more examples.

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

1769-0F2 Program/Idle Mode (PMO0 and PM1)

This configuration selection provides individual program/idle mode selection
for the analog channels 0 (word 0, bit 2) and 1 (wotd 1, bit 2). When this
selection is disabled [the bit is reset (0)], the module holds the /ast state, meaning
that the analog output remains at the last converted value prior to the
condition that caused the control system to enter the program mode.

IMPORTANT Hold last state is the default condition for the 1769-OF2

during a control system run-to-program mode change.

TIP MicroLogix 1500™ does not support the analog output
module’s default hold last state function and resets analog
outputs to zero when the system enters the program mode.
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If this selection is enabled [the bit is set (1)] and the system enters the program
mode, it commands the module to convert the wser-specified value from the
channel’s program/idle value word (3 or 5) to the appropriate analog output
for the range selected.

EXAMPLE o If the default value, 0000, is used and the range selected
is 0 to 20 mA, the module will output 0 mA for all data

formats.

e If the raw/proportional or engineeting units format is
selected and zero is entered as the program/idle value
in either a 1 to 5V dc or 4 to 20 mA range, a
configuration error results.

e See Table 4.5 1769-OF2 Valid Output Data Table on
page 4-12 for more examples.

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

1769-0F2 Program/ldle to Fault Enable (PFEQ and PFE1)

If a system currently in program/idle mode faults, this setting (word 0, bit 0;
word 1, bit 0) determines whether the program/idle or fault mode value is
applied to the output. If the selection is enabled [the bit is set (1)], the module
applies the fault mode data 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. Refer to your
controller’s user manual for details.
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1769-0F2 Fault Value (Channel 0 and 1)

Using words 2 and 4 for channels 0 and 1, you can specify the values the
outputs will assume when the system enters the fault mode. The default value
is 0. Valid values are dependent upon the range selected in the range selection
field. If the value you entered is outside the normal operating range for the
output range selected, the module generates a configuration error.

For example, if you select engineering units for the £10V dc range and enter a
fault value within the normal operating range (0 to 10000), the module will
configure and operate correctly. However, if you enter a value outside the
normal operating range (for example 11000), the module indicates a
configuration error.

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

1769-0F2 Program/Idle Value (Channel 0 and 1)

Use words 3 and 5 to set the integer values for the outputs to assume when the
system enters the program mode. The values are dependent upon the range
selected in the range selection field. If the value you entered is outside the
normal operating range for the output range selected, the module generates a
configuration error. The default value is 0.

TIP Not all controllers support this function. Refer to your
controller’s user manual for details.
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1769-0F2 Valid Output Data Word Formats/Ranges

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

Table 4.5 1769-0F2 Valid Output Data Table

0F2 Input Example Data Output | Raw/Proportio | Engineering Scaled-for-PID | Percent Full
Output | Value Range | nal Data Unit Range
Range State Decimal Range | Decimal Range | Decimal Decimal
Range Range
5 B 5 2o |5 2o |5 2o |5 2o
8 |E st |E5 3% |25 |5% |5 |3F |E%
=3 o =9 o =8 o w E5 ouw = ow
s | SE |XE |8 DT |§E |RE |88 |nE
oo =) oo o® oo ©c oo o |0° |Oow
+10V Over +11.0V +10.5V | Over N/A N/A 11000 | 10500 | 17202 | 16793 | N/A N/A
dc 10.5Vdc | dc dc
+10.5V +10.5V +10.5V | Over 32767 | 32767 | 10500 | 10500 | 16793 | 16793 | N/A N/A
dc dc dc
-10V to +10.0V +10.0V Normal | 31207 | 31207 | 10000 | 10000 | 16383 | 16383 | N/A N/A
+10Vdc | dc dc
0.0Vdc 0.0Vdc | Normal | 0 0 0 0 8192 8192 N/A N/A
-10.0V -10.0V Normal | -31207 | -31207 | -10000 | -10000 | O 0 N/A N/A
dc dc
-10.5Vdc | -10.5V -10.5V Under | -32767 | -32767 | -10500 | -10500 | -410 -410 N/A N/A
dc dc
Under -11.0V -11.0V Under | N/A N/A -11000 | -10500 | -819 -410 N/A N/A
-10.5Vdc | de dc
ov Over 5.5V dc +5.25V | Over N/A N/A 5500 5250 18021 | 17202 | 11000 | 10500
to 5.25V dc dc
oVdc 525Vdc | 5.25Vdc | +5.25V | Qver 32767 | 32767 | 5250 5250 17202 | 17202 | 10500 | 10500
dc
0.0V dc 5.0V dc +5.0V dc | Normal | 31207 | 31207 | 5000 5000 16383 | 16383 | 10000 | 10000
Eovge | 00Vde | 0.0Vdc | Nomal | 0 0 0 0 0 0 0 0
-05Vdec | -05Vde | -05Vdc | Under | -3121 | -3121 | -500 -500 -1638 | -1638 | -1000 | -1000
Under -1.0Vdc | -05Vdc | Under | -6241 | -3121 | -500 -500 -3277 | -1638 | -2000 | -1000
-0.5V dc
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Table 4.5 1769-0F2 Valid Output Data Table

OF2 Input Example Data Output | Raw/Proportio | Engineering Scaled-for-PID | Percent Full
Output | Value Range | nal Data Unit Range
Range State Decimal Range | Decimal Range | Decimal Decimal
Range Range
5 E 5 E2 |5 2o |5 5o |5 2o
=3 |£ =3 (£5 |3 |£5 |¥% |E€ |2%® |£%5
£ o Es |95 Eg |©O4w Eg |©94w £8 QW
EE |2 EE % |EE | |EE |[2F [5E [2%
oo ) oo o® oo o oo o |©0© |Oow
0V to Qver 11.0Vdc | +10.5V QOver N/A N/A 11000 | 10500 | 18021 | 17202 | 11000 | 10500
10Vdc | 10.5Vdc dc
+105Vdc | +10.5Vdc | +10.5V QOver 32767 | 32767 | 10500 | 10500 | 17202 | 17202 | 10500 | 10500
dc
0.0Vdcto | +10.0Vdc | +10.0V Normal | 31207 | 31207 | 10000 | 10000 | 16383 | 16383 | 10000 | 10000
10.0V dc dc
0.0Vdc 0.0V dc Normal | 0 0 0 0 0 0 0 0
-0.5V dc -0.5Vdc | -05Vdc | Under -1560 | -1560 | -500 -500 -819 -819 -500 -500
Under -1.0vVdc | -0.5Vdc | Under -3121 -1560 | -1000 | -500 -1638 | -819 -1000 | -500
5.0V de
4mAto | Over +22.0mA | +21.0 QOver N/A N/A 22000 | 21000 | 18431 | 17407 | 11250 | 10625
20 mA 21.0mA mA
21.0mA | +21.0mA | +210 QOver 32767 | 32767 | 21000 | 21000 | 17407 | 17407 | 10625 | 10625
mA
40mAto | +20.0mA | +20.0 Normal | 31207 | 31207 | 20000 | 20000 | 16383 | 16383 | 10000 | 10000
20.0 mA mA
+40mA | +40mA | Normal | 6241 6241 4000 4000 0 0 0 0
3.2mA +3.2mA | +32mA | Under 4993 4993 3200 3200 -819 -819 -500 -500
Under3.2 | 0.0mA +3.2mA | Under 0 4993 0 3200 -4096 | -819 -2500 | -500
mA
1.0Vto | Over +65Vdc | +5.25V Over N/A N/A 5500 5250 18431 | 17407 | 11250 | 10625
5V dc 5.25V dc dc
+5.25Vdc | +5.25Vdc | +5.25V Qver 32767 | 32767 | 5250 5250 17407 | 17407 | 10625 | 10625
dc
1.0V to +5.0Vdc | +5.0Vdc | Normal | 31207 | 31207 | 5000 5000 16383 | 16383 | 10000 | 10000
5.0vd
¢ +1.0Vdc | +1.0vVdc | Normal | 6241 6241 1000 1000 0 0 0 0
0.5V dc +0.5Vdc | +0.5Vdc | Under 3121 3121 500 500 -2048 | -2048 | -1250 | -1250
Under 0.0Vdc 0.0Vdc Under 0 3121 0 500 -4096 | -2048 | -2500 | -1250
0.5V dc
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Table 4.5 1769-0F2 Valid Output Data Table

OF2 Input Example Data Output | Raw/Proportio | Engineering Scaled-for-PID | Percent Full
Output | Value Range | nal Data Unit Range
Range State Decimal Range | Decimal Range | Decimal Decimal
Range Range
5 E 5 E2 |5 2o |5 5o |5 2o
st |§ =3 |58 |58 |85 |38 |E5 3% |E5
=8 o =5 o = E5 ow E5 o w £ES [<ghi
EE |2 EE ®E |EE | |EE 2% |EE [2®
oo o 0o o© 0o O ® 0o O ® [x] O ®
OmAto | Over +220mA | +21.0 QOver N/A N/A 22000 | 21000 | 18201 | 17202 | 11000 | 10500
20 mA 21.0 mA mA
210mA | 21.0mA | +210 QOver 32767 | 32767 | 21000 | 21000 | 17202 | 17202 | 10500 | 10500
mA
00mAto | 200mA | +20.0 Normal | 31207 | 31207 | 20000 | 20000 | 16383 | 16383 | 10000 | 10000
20.0 mA mA
0.0 mA 0.0 mA Normal | O 0 0 0 0 0 0 0
Under0.0 | -1.0mA 0.0mA Under -1560 0 0 -1000 -819 0 -500 0
mA
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1769-0F2 Module

The resolution of an analog output channel depends on the output type/range
and data format selected. Table 4.6 provides detailed resolution information

Resolution for the 1769-OF2.
Table 4.6 1769-0F2 Output Resolution
1769-OF | Raw/Proportional Data Engineering Units Over Scaled-For-PID Over the | Percent

2 Qutput | Over the Full Input Range | the Full Input Range Full Input Range Over the Full Input Range
Range Bits and Decimal Resolution | Decimal Resolution Decimal Resolution | Decimal
Engineering | Range Range Range Range and
Units and Count and Count and Count Count
Resolution Value Value Value Value
-10to Sign +14 +32767 2.00 mV/ +10500 244 mV/ -410 to Not Not
+10V dc 0.64 mV/ Countby 2 | 2 counts Countby 2 | 2counts +16793 Applicable Applicable
2 counts Count by 2
0to Sign +13 -3121 to 2.00 mV/ -500 to 0.92 mv/ -1638 to 1.00 mV/ -1000 to
+bVdc 0.64 mV/ +32767 2 counts +5250 3 counts +17202 2 counts +10500
4 counts Count by 4 Count by 2 Count by 3 Count by 2
Oto Sign +14 -1560 to 2.00 mV/ -500 to 1.22 mV/ -819to 2.00 mV/ -500 to
+10V dc 0.64 mV/ +32767 2 counts +10500 2 counts +17202 2 counts +10500
2 counts Count by 2 Count by 2 Count by 2 Count by 2
+4 0 Sign +14 +4993 to 2.00 pA/ +3200 to 1.95 pA/ -8191t0 3.20 yA/ -500 to
+20 mA 1.28 pA/ +32767 2 counts +2100 2 counts +17407 2 counts +10625
2 counts Count by 2 Count by 2 Count by 2 Count by 2
+1to Sign +13 +3121 to 2.00 mV/ +500 to 0.73mV/ -2048 to 0.80 mV/ -1250 to
+bV dc 0.64 mV/ +32767 2 counts +5250 3counts +17407 2 counts +10625
4 counts Count by 4 Count by 2 Count by 3 Count by 2
0to Sign +14 0to 2.00 pA/ 0to 2.44 yA/ 0to 4.00 A/ 0 to +10500
+20 mA 1.28 pA/ +32767 2 counts +21000 2 counts +17202 2 counts Count by 2
2 counts Count by 2 Count by 2 Count by 2
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1769-0F8C 0utput Module  The 1769-OF8C memory map shows the output, input, and configuration

tables for the 1769-OF8C.
Memory Map
Figure 4.2 1769-0F8C Memory Map

Memory Map
General Status Bits Word 0, bits 0-8
T sote Open-circuit, Qutput-held, Over-/Under-range|  Word 1
________ Input Image —
InputImage [ 1 words Open-circuit, Output-held, Over-/Under-range| ~ Word 2
File Channel 0 Data Word Word 3
Channel 1 Data Word Word 4
| slte d Channel 2 Data Word Word 5
Output Image Channel 3 Data Word Word 6
File Channel 4 Data Word Word 7
Channel 5 Data Word Word 8
T sote | Channel 6 Data Word Word 9
[ Configuration | Channel 7 Data Word Word 10
File
Channel 0 Data Word Word 0
Channel 1 Data Word Word 1
Channel 2 Data Word Word 2
glxgt]éslmage Channel 3 Data Word Word 3
Channel 4 Data Word Word 4
Channel 5 Data Word Word 5
Channel 6 Data Word Word 6
Channel 7 Data Word Word 7
Unlatch Over- and Under-range Bits Word 8
Channel 0 Configuration Word Words 0-7
Configuration File Channel 1 Configuration Word Words 8-15
N
7| 64 words Channel 2 Configuration Word Words 16-23
Channel 3 Configuration Word Words 24-31
Channel 4 Configuration Word Words 32-39
Channel 5 Configuration Word Words 40-47
Channel 6 Configuration Word Words 48-55
Channel 7 Configuration Word Words 56-63
Bit 15 Bit 0
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1769-0F8V Output Module  The 1769-OF8V memory map shows the output, input, and configuration

tables for the 1769-OF8V.
Memory Map
Figure 4.3 1769-0F8V Memory Map

Memory Map
General Status Bits Word 0, bits 0-8
T sote | Open-circut, Qutput-held, Over-/Under-range|  Word 1
________ Input Image —
Inputimage [ 1 words Open-circuit, Output-held, Over-/Under-range| ~ Word 2
File Channel 0 Data Word Word 3
Channel 1 Data Word Word 4
| slte d Channel 2 Data Word Word 5
Output Image Channel 3 Data Word Word 6
File Channel 4 Data Word Word 7
Channel 5 Data Word Word 8
T sote | Channel 6 Data Word Word 9
[ Configuration | Channel 7 Data Word Word 10
File
Channel 0 Data Word Word 0
Channel 1 Data Word Word 1
Channel 2 Data Word Word 2
gutgtlé;mage Channel 3 Data Word Word 3
w
Channel 4 Data Word Word 4
Channel 5 Data Word Word 5
Channel 6 Data Word Word 6
Channel 7 Data Word Word 7
Unlatch Over- and Under-range Bits Word 8
Channel 0 Configuration Word Words 0-7
Configuration File Channel 1 Configuration Word Words 8-15
7| 64 words Channel 2 Configuration Word Words 16-23
Channel 3 Configuration Word Words 24-31
Channel 4 Configuration Word Words 32-39
Channel 5 Configuration Word Words 40-47
Channel 6 Configuration Word Words 48-55
Channel 7 Configuration Word Words 56-63
Bit 15 Bit0
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1769-0F8C and -OF8V
Output Data File

The structure of the output data file is shown in the table below. Words 0
through 7 contain the commanded analog output data for channels 0 through
7, respectively. The most significant bit is the sign bit. Word 8 contains the
control bits for unlatching alarms.

Table 4.7 1769-0F8C and -OF8V Output Data Table

= Bit Position
= [15 11312/ |10]9|8|7][6[5[4[3[2]1]0
0 |SGN Analog Output Data Channel 0
1 |SGN Analog Output Data Channel 1
2 |SGN Analog Output Data Channel 2
3 |SGN Analog Output Data Channel 3
4 |SGN Analog Output Data Channel 4
5 |SGN Analog Output Data Channel 5
6 |SGN Analog Output Data Channel 6
7 |SGN Analog Output Data Channel 7
8 |UU7|U07 [UUs|U0B | UUS | UO5| UU4|U04]UU3 | UO3|UU2 [UO2 [UUT [UOT |UUD|UOO
Channel Alarm Unlatch
These bits are written during run mode to clear any latched low- and
high-clamps and under- and over-range 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 need to keep the
unlatch bit set until verification from the appropriate input channel status
wortd says that the alarm status bit has cleared (0). Then you need to 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 4.8 Channel Alarm Unlatch
B Bit Position
E % | 14 |13 |12 |11 |10 9 | 8 | 7|6 |5 |4 |3|2|1/ 0
0 |yu7™M|yo7@ |UU6 [UOB |UUS |UOS |UU4 |UO4 |UU3 |UO3 |UUZ |UO2Z [UUT [UOT [UUC |UQO

(1)

(2)
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1769-0F8C and -OF8V
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 4.9 1769-0F8C and -OF8V Input Data Table
Bit Position
5 (14 |13|12|11|{10| 9 |8 |7 |6 |54 |32 |10
PF|S7|S6|S5|S4|S3|S2|S1|S0
D3 |H3|U3|[03|D2|H2|U2|{02|D1|HT|UT|{01|DO0O|HO|UO]|OQO
D7 |H7 U7 |07 |D6|H6|U6|06|D5|H5|U5|{05|D4|H4 | U4 |04
Channel 0 Data Value
Channel 1 Data Value

Channel 2 Data Value
Channel 3 Data Value
Channel 4 Data Value
Channel 5 Data Value
Channel 6 Data Value
Channel 7 Data Value

cooowmmboor\u—\oword

—
o

1769-0F8C and -OF8V Data Values

Words 3 through 10 contain the data echo of the analog data presently
commanded by the module for each output.

1769-0F8C and -OF8V Power Fail Bit (PF)

Word 0, bit 8, contains the analog power fail information for the output
channels (which is isolated from the system backplane power). If set (1), this
bit indicates that the analog power on the isolated output channel has failed. If
external user power is selected for the module, the external power supply may
be wired incorrectly or not supplying power. If internal (backplane) power is
desired, be sure the selector switch on the module is in the internal power
position.

1769-0F8C and -OF8V General Status Bits (S0 through S7)

Word 0, bits 0 through 7 contain the general status information for output
channels 0 through 7. If set (1), these bits indicate an error associated with that
channel. The over-range and under-range bits and the diagnostic bit ate
logically ORed to this position.
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1769-0F8C and -OF8V Over-Range Flag Bits (00 through 07)

Word 1, bits 0, 4, 8, and 12, and Word 2, bits 0, 4, 8, and 12 contain the
over-range bits for channels 0 through 7. When set, the over-range 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 over-range 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 over-range bits apply to all output
ranges. Refer to Table 4.17 1769-OF8C Valid Output Data Table on page 4-33
and Table 4.18 1769-OF8V Valid Output Data Table on page 4-34 to view the
normal operating and over-range areas.

1769-0F8C and -OF8V Under-Range Flag Bits (U0 through U7)

Word 1, bits 1, 5, 9, and 13, and Word 2, bits 1, 5, 9, and 13 contain the
under-range bits for channels 0 through 7. When set (1), the under-range bit
indicates that the controller is attempting to drive the analog output below its
normal operating range ot 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 under-range 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 under-range bits apply to all
output ranges. Refer to Table 4.17 1769-OF8C Valid Output Data Table on
page 4-33 and Table 4.18 1769-OF8V Valid Output Data Table on page 4-34
to view the normal operating and under-range areas.

1769-0F8C and -OF8V Diagnostic Bits (DO through D7)

Wortd 1, bits 3, 7, 11, and 15, and Word 2, bits 3, 7, 11, and 15 contain the
open-circuit diagnostic bits for input channels 0 through 7. When set (1), these
bits indicate a broken output wire or high load resistance. These bits are always
cleared (0) for the 1769-OF8V module since open-circuit diagnostics do not
apply for analog voltage outputs.
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1769-0F8C and -OF8V Output Held Bits (HO through H7)

Word 1, bits 2, 6, 10, and 14, and Word 2, bits 2, 6, 10, and 14 contain the
output held bits for input channels 0 through 7. When one of these bits is set
(1), the corresponding channel is in the hold state. Output data will not change
until value commanded by the controller matches the value being 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).
The output channel can again be directly controlled by the values commanded
in the Output Data file by the controller. 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 3 to 10 of the Input Data file.

1769-0F8C and -OF8V Qutput Data Loopback/Echo

Words 3 through 10 provide output loopback/data echo through the input
array for channels O through 7. The value of the data echo is the analog value
currently being converted on-board 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 may differ. For example:

1. 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 under-range 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.

2. 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-OF8C and -OF8V Fault Value on page 4-31 and
1769-OF8C and -OF8V Program/Idle Value on page 4-32.

3. When one or more of the output channel’s Output Held bits are set (1).

See 1769-OF8C and -OF8V Output Held Bits (HO through H7) on
page 4-21.
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1769-0F8C and -OF8V
Configuration Data File
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The configuration file lets you determine how each individual output channel
will operate. Parameters such as the output type/range and data format are set
up using 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. The channel configuration
words, the first two words of each eight word group, are described in Table
4.10 1769-OF8C and -OF8V Configuration Data File on page 4-22.

Table 4.10 1769-0F8C and -OF8V Configuration Data File

Word | Description Word | Description

0 Channel 0 Configuration Word 0 24 Channel 3 Configuration Word 0

1 Channel 0 Configuration Word 1 25 Channel 3 Configuration Word 1

2 Channel 0 Fault Value Word 26 Channel 3 Fault Value Word

3 Channel 0 Program Idle Mode Word || 27 Channel 3 Program Idle Mode Word
4 Channel 0 Low Clamp 28 Channel 3 Low Clamp

5 Channel 0 High Clamp 29 Channel 3 High Clamp

6 Channel 0 Ramp Rate 30 Channel 3 Ramp Rate

7 Channel 0 Spare 31 Channel 3 Spare

8 Channel 1 Configuration Word 0 32 Channel 4 Configuration Word 0

9 Channel 1 Configuration Word 1 33 Channel 4 Configuration Word 1

10 Channel 1 Fault Value Word 34 Channel 4 Fault Value Word

11 Channel 1 Program Idle Mode Word || 35 Channel 4 Program Idle Mode Word
12 Channel 1 Low Clamp 36 Channel 4 Low Clamp

13 Channel 1 High Clamp 37 Channel 4 High Clamp

14 Channel 1 Ramp Rate 38 Channel 4 Ramp Rate

15 Channel 1 Spare 39 Channel 4 Spare

16 Channel 2 Configuration Word 0 40 Channel 5 Configuration Word 0

17 Channel 2 Configuration Word 1 1 Channel 5 Configuration Word 1

18 Channel 2 Fault Value Word 42 Channel 5 Fault Value Word

19 Channel 2 Program Idle Mode Word || 43 Channel 5 Program Idle Mode Word
20 Channel 2 Low Clamp 44 Channel 5 Low Clamp

21 Channel 2 High Clamp 45 Channel 5 High Clamp

22 Channel 2 Ramp Rate 46 Channel 5 Ramp Rate

23 Channel 2 Spare 47 Channel 5 Spare
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Word | Description Word | Description

48 Channel 6 Configuration Word 0 56 Channel 7 Configuration Word 0

49 Channel 6 Configuration Word 1 57 Channel 7 Configuration Word 1

50 Channel 6 Fault Value Word 58 Channel 7 Fault Value Word

51 Channel 6 Program Idle Mode Word |59 Channel 7 Program Idle Mode Word
52 Channel 6 Low Clamp 60 Channel 7 Low Clamp

53 Channel 6 High Clamp 61 Channel 7 High Clamp

54 Channel 6 Ramp Rate 62 Channel 7 Ramp Rate

b5 Channel 6 Spare 63 Channel 7 Spare

Table 4.11 1769-0F8C and -OF8V Word 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

The configuration file is typically modified using the programming software
configuration screen. For information on configuring the module using
MicroLogix 1500 and RSLogix 500, see Appendix B; for CompactlLogix and
RSLogix 5000, see Appendix C; for 1769-ADN DeviceNet Adapter and
RSNetWorx, see Appendix D.

The configuration file can also be modified through the control program, if
supported by the controller. The structure and bit settings are shown in
1769-OF8C and -OF8V Channel Configuration on page 4-24.
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1769-0F8C and -0OF8V 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 56 and 57 correspond to

channel 7.

Table 4.12 1769-0F8C Channel Conﬁguration“)

Define Indicate this These bhit settings
15(14/13(12{11({10{9 |8 |7 |6 |5
Program (Idle) to  |Program (Idle)
Fault Enable Mode Data
Applied?
Fault Mode
Data Applied(z)
Hold for Disabled
Initialization Enabled
Program (ldle) Hold Last
Mode State'?
User-Defined
Value®?
Fault Mode Hold Last
Statel?
User-Defined
Fault Value?
Enable Ramping  |Disabled
Enabled
Enable Clamp/ Disabled 0
Alarm Latching Enabled 1
Enable High Disabled 0
Clamp/ Alarm Enabled 1
Interrupt
Enable Low Disabled 0
Clamp/ Alarm Enabled 1
Interrupt
Enable Channel  |Disabled 0
Enabled 1

)" Refer to the 1769-0F8C and -OF8V Output Channel Configuration table.

@ These functions are not supported by all controllers (e.g. MicroLogix 1500) using any configuration method. Refer to your

controller manual for details.
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Table 4.13 1769-0F8C and -OF8V Output Channel Configuration

Define | Indicate this These bhit settings
15/14(13{12|11(10|9 |8 |7 |6 |5 (4|3 (2|1
Output |0to 20 mA dc 0]0
Range (4o 20 mA dc 0[0]1
o Select
S Output [Raw/Proportion olo]o
@ Data |al Counts
= Select [Engineering 001
Units
Scaled for PID 0(11]0
Percent Range 011
Output |-10...+10V dc 0(0]0
Range [0 5V dc AE
Select 1570V dc 070
= 1...5Vdc 0111
S Output [Raw/Proportion 0(0]0
& Data |al Counts
— Select [Engineering 001
Units
Scaled for PID 0(11]0
Percent Range 011
1769-0F8C and -OF8V Enable/Disable Channel
This configuration selection (bit 15) allows each channel to be individually
enabled.
TIP A channel that is not enabled has zero voltage or current at

its terminal.

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 ate determined for a module, any data 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.
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For example, an application may set the high clamp on a 1769-OF8C module
for 15 mA and the low clamp for 5 mA. If a controller sends a value
corresponding to 16 mA to the module, the module will only apply 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
over-range alarm) or setting (1) the SIU bit (for low-clamp or under-range
alarm). Alarms caused by exceeding over-/undet-range or clamp limits can be
latched by setting (1) a channel’s LA bit on a per channel basis.

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 notifying it
that the value sent exceeds the clamping limits.

With reference to the example in the Clamping/Limiting section, if a
1769-OF8C 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 informing it that the 16 mA
value exceeds the module’s clamping limits.

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 4.14 Ramping Types

Ramping Type Description

Ramp to Fault Mode 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
1769-0F8C and -OF8V modules.

The ramp rate is defined in terms of the selected range/format in units per
second. For example, in the 0 to 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 to 20 mA range) or a maximum of 2 mA per
second. Table 4.15 and Table 4.16 describes how ramp rate is defined for all
output range/types and output data formats.
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Table 4.15 1769-0F8C 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 0.2 mA/s

4...20 mA 0.16 mA/s
Engineering Units

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

0...20mA 16383 164 0.2 mA/s

4...20 mA 0.16 mA/s
Percent of Full Scale

0...20mA 10000 100 0.2mA/s
4...20mA 0.16 mA/s

Table 4.16 1769-0F8V 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

-10...+10V 65534 655 0.2V/s

0...5V 0.05V/s
0...10Vv 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...10Vv 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
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Table 4.16 1769-0F8V 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
Percent of Full Scale

-10...+10V 10000 100 0.2V/s

0...5v 0.05V/s

0...10V 0.1V/s

1.5V 0.04V/s

Ramping only takes place, if configured, when the output is being 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 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 Table 4.14 and Table 4.15 for

minimum values).
OR

e The number of counts entered for a channel’s ramp rate may be equal to
0 if ramping is not enabled for the channel.

Hold for Initialization

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

If Hold for Initialization is selected, outputs hold if any of these three
conditions occut:

e initial connection is established after power-up
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,
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Open Wire Detection (1769-0F8C Only)

This feature detects when current flow is not present on an output channel
that is enabled and has a non-zero output value commanded.

When an open wire condition occurs channel, the diagnostic bit (D bit in
Input Data file status words) is set for that channel.

1769-0F8C and -OF8V 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 ho/ds the Jast state, meaning that the analog output remains at the last
converted value prior to the condition that caused the control system to enter
the program mode.

IMPORTANT Hold last state is the default condition for the 1769-OF8C

and -OF8V during a control system run-to-program mode
change.

TIP MicroLogix 1500™ does not support the analog output
module’s default hold last state function and resets analog
outputs to zero when the system enters the program mode.

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. Refer to your
controller’s user manual for details.
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1769-0OF8C and -OF8V Program/Idle Mode (PM)

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

IMPORTANT Hold last state is the default condition for the 1769-OF8C

and -OF8V during a control system run-to-program mode
change.

TIP MicroLogix 1500™ does not support the analog output
module’s default hold last state function and resets analog
outputs to zero when the system enters the program mode.

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. Refer to your
controller’s user manual for details.
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1769-0F8C and -0F8V Program/ldle 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. Refer to your
controller’s user manual for details.

1769-0F8C and -OF8V Fault Value

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

For example, if you select engineering units for the 0 to 20 mA range and enter
a fault value within the normal operating range (0 to 20000), the module will
configure and operate correctly. However, if you enter a value outside the
normal operating range (for example 21000), the module indicates a
configuration errof.

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

EXAMPLE e If the default value, 0000, is used and the range selected
is 0 to 20 mA, the module will output 0 mA for all data

formats.

e If the raw/proportional or engineeting units format is
selected and zero is entered as Program/Idle mode
word in the 4 to 20 mA range (for 1769-OF8C) or the
1 to 5V range (for 1769-OF8V), a configuration error
results.

e See Table 4.17 1769-OF8C Valid Output Data Table
on page 4-33 and Table 4.18 1769-OF8V Valid Output
Data Table on page 4-34for more examples.
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1769-0F8C and -OF8V 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 selected in the range selection field. If the value you
entered is outside the normal operating range for the output range selected, the
module generates a configuration error. The default value is 0.

For example, if you select engineering units for the 0 to 20 mA range and enter
a program/idle value within the normal operating range (0 to 20000), the
module will configure and operate 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. Refer to your
controller’s user manual for details.

EXAMPLE e If the default value, 0000, is used and the range selected
is 0 to 20 mA, the module will output O mA for all data

formats.

e If the raw/proportional or engineeting units format is
selected and zero is entered as Program/Idle mode
word in the 4 to 20 mA range (for 1769-OF8C) or the
1 to 5V range (for 1769-OF8V), a configuration error
results.

e See Table 4.17 1769-OF8C Valid Output Data Table
on page 4-33 and Table 4.18 1769-OF8V Valid Output
Data Table on page 4-34 for more examples.
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1769-0F8C Valid Output Data Word Formats/Ranges

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

Table 4.17 1769-0F8C Valid Output Data Table

OF8C Input Example Data Output | Raw/Proportio | Engineering Scaled-for-PID | Percent Full
Normal Value Range | nal Data Unit Range
gperatmg State Decimal Range | Decimal Range | Decimal Decimal
ange
Range Range
S s S S S
S £ 5. |2 |8, |E2 |8. |2 |B8= |E:
R o S e o8 S o % S 2 =] - %
£5 |2 £5 |2 [£8 |85 |E2 |2% |Ef |g%
= [ = w = = [ 'E = [ 'E ) 5 e 'S
oo o 0o o® 0o O® [N <] O ® [x] O ©
4mAto QOver +220mA | +21.0 QOver N/A N/A 22000 | 21000 | 18431 | 17407 | 11250 | 10625
20 mA 21.0mA mA
21.0mA | +21.0mA | +210 Over 32767 | 32767 | 21000 | 21000 | 17407 | 17407 | 10625 | 10625
mA
40mAto | +20.0mA | +20.0 Normal | 29085 | 29085 | 20000 | 20000 | 16383 | 16383 | 10000 | 10000
20.0 mA mA
+40mA | +40mA | Normal | -29822 | -29822 | 4000 4000 0 0 0 0
32mA +3.2mA | +32mA | Under -32767 | -32767 | 3200 3200 -819 -819 -500 -500
Under3.2 | 0.0 mA +3.2mA | Under N/A N/A 0 3200 -4096 | -819 -2500 | -500
mA
0mAto QOver +220mA | +21.0 QOver N/A N/A 22000 | 21000 | 18201 | 17202 | 11000 | 10500
20 mA 21.0mA mA
210mA | 21.0mA | +210 QOver 32767 | 32767 | 21000 | 21000 | 17202 | 17202 | 10500 | 10500
mA
00mAto | 200mA | +20.0 Normal | 29646 | 29646 | 20000 | 20000 | 16383 | 16383 | 10000 | 10000
20.0 mA mA
0.0mA 0.0mA Normal | -32767 | -32767 | O 0 0 0 0 0
Under0.0 | -1.0mA 0.0mA Under N/A N/A -1000 | O -819 0 -500 0
mA
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1769-0F8V Valid Output Data Word Formats/Ranges

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

Table 4.18 1769-0F8V Valid Output Data Table

OF8Vv Input Example Data Output | Raw/Proportio | Engineering Scaled-for-PID | Percent Full
Normal Value Range | nal Data Unit Range
gﬁf;:ttmg State Decimal Range | Decimal Range | Decimal Decimal Range
Range Range
s s s s s
3 g 3 £2 |3 £o |5 £eo |8x |E2
= = T |98 |B% |©S |52 |95 |5g |65
= Q s o [ Qs s o (e s o QW =2 o
EE |8 E€ |2E |58 |BE® |EE |B® |5E |B%F
oo o oo o® oo o oo |6 |0© o
+10V dc Over +11.0V +10.5V Over N/A N/A 11000 | 10500 | 17202 | 16793 | 11000 | 10500
10.5Vde | dc dc
+10.5V +10.5V +10.5V Over 32767 | 32767 | 10500 | 10500 | 16793 | 16793 | 10500 | 10500
dc dc dc
-10V to +10.0V +10.0V Normal | 31207 | 31207 | 10000 | 10000 | 16383 | 16383 | 10000 | 10000
+10Vdc | dc dc
0.0Vdc 0.0Vdc | Normal | O 0 0 0 8192 8192 0 0
-10.0V -10.0V Normal | -31207 | -31207 | -10000 | -10000 | O 0 -10000 | -10000
dc dc
-10.5Vdc | -10.5V -10.5V Under | -32767 | -32767 | -10500 | -10500 | -410 -410 -10500 | -10500
dc dc
Under -11.0V -11.0V Under | N/A N/A -11000 | -10500 | -819 -410 -11000 | -10500
-05Vdec | de dc
ov Over 5.5V dc +5.25V Over N/A N/A 5500 5250 18021 | 17202 | 11000 | 10500
to 5.25V dc dc
oV dc 525Vdc | 5.25Vdc | +5.25V Over 32767 | 32767 | 5250 5250 17202 | 17202 | 10500 | 10500
dc
0.0Vdc 5.0V dc +5.0V dc | Normal | 29918 | 29918 | 5000 5000 16383 | 16383 | 10000 | 10000
?OV de 0.0Vdc 0.0Vdc | Normal | -27068 | -27068 | O 0 0 0 0 0
-05Vdc | -05Vde | -05Vdc | 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
-0.5V dc
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Table 4.18 1769-0F8V Valid Output Data Table

OF8v Input Example Data Output | Raw/Proportio | Engineering Scaled-for-PID | Percent Full
Normal Value Range | nal Data Unit Range
gﬁﬁ:::mg State Decimal Range | Decimal Range | Decimal Decimal Range
Range Range
S S S S S
3 g 5., |E2 |8, |§2 |8, |2 |E= |BE:=
T2 |9 e |28 |BEE |98 |E& S8 |EE |°=
3 8 £E8 8= (E8 [B= |ES |8= |EE® |8=
O = [ O [ =™ e = =™ e = o M =
oo o oo o® oo ©c oo o |©° o
0Vto 10V Qver 11.0Vdc | +10.5V Over N/A N/A 11000 | 10500 | 18021 | 17202 | 11000 | 10500
dc 10.5V dc dc
+105Vdc | +10.5Vdc | +10.5V QOver 32767 | 32767 | 10500 | 10500 | 17202 | 17202 | 10500 | 10500
dc
0.0Vdcto | +10.0vVdc | +10.0V Normal | 29788 | 29788 | 10000 | 10000 | 16383 | 16383 | 10000 | 10000
10.0V dc dc
0.0Vdc 0.0Vdc Normal | -29788 | -29788 | O 0 0 0 0 0
-0.5V de -05Vdec | -05Vdc | Under | -32767 | -32767 | -500 -500 -819 -819 -500 -500
Under -1.0vVdc | -05Vdc | Under N/A N/A -1000 | -500 -1638 | -819 -1000 -500
-5.0V dc
1.0V to Qver +65Vdc | +5.25V QOver N/A N/A 5500 5250 18431 | 17407 | 11250 | 10625
5V dc 5.25V dc dc
+5.25Vdc | +5.25Vdc | +5.25V Qver 32767 | 32767 | 5250 5250 17407 | 17407 | 10625 | 10625
dc
1.0V to +50Vdc | +5.0vVdc | Normal | 29318 | 29318 | 5000 5000 16383 | 16383 | 10000 | 10000
5.0vd
¢ +1.0Vdc | +1.0vVdc | Normal | -25869 | -25869 | 1000 1000 0 0 0 0
0.5V dc +05Vdc | +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
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Notes:
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Chapter 5

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 vs. 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
procedures. Actively thinking about the safety of yourself and others, as well as
the condition of your equipment, is of primary importance.

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

ATTENTION Never reach 1nto' a machine to actuate a syltch 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.

Activating Devices When Troubleshooting

When troubleshooting, never reach into the machine to actuate a device.
Unexpected machine motion could occur.
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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 over-travel limit
switches, stop push buttons, and interlocks, should always be hard-wired to
the master control relay. These devices must be wired in series so that when
any one device opens, the master control relay is de-energized, thereby
removing power to the machine. Never alter these circuits to defeat their
function. Serious injury or machine damage could result.

Module Operation VS. The module performs operations at two levels:
Channel Operation

e module level

e channel level

Module-level operations include functions such as power-up, configuration,
and communication with a bus master, such as a MicroLogix 1500 controller.

Channel-level operations describe channel related functions, such as data
conversion and over- or under-range detection.

Internal diagnostics are performed at both levels of operation. When detected,
module error conditions are immediately indicated by the module status LED.
Both module hardware and channel configuration error conditions are
reported to the controller. Channel over-range or under-range conditions are
reported in the module’s input data table. Module hardware errors are typically
reported in the controllet’s I/O status file. Refer to your controller manual for
details.
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Power-up Diagnostics

Channel Diagnostics

At module power-up, a series of internal diagnostic tests are performed. These
diagnostic tests must be successfully completed or the module status LED
remains off and a module error results and is reported to the controller.

Table 5.1 Diagnostics

If module status | Indicated Corrective action:
LED is: condition:
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.

Blinking" Isolated 24V Check external power switch setting. Check wiring
Power Not to external power supply terminals. Check external
Present power supply.

)" 1769-0F8V and -OF8C only.

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, over-range and under-range, open-circuit (input module in 4 to 20 mA
range only) and output wire broken/high load resistance (output module only)
conditions.

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

For input modules, whenever the data received at the channel word is out of
the defined operating range, an over-range or under-range 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 over-range or under-range error is indicated in the
Input Data file.

Open-Circuit Detection (Input Modules Only)

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

Possible causes of an open circuit include:

e the sensing device may be broken
e a wire may be loose or cut

e the sensing device may not be installed on the configured channel
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Non-critical vs. Critical

Module

Errors

Module Error Definition

Table

Output Wire Broken/High Load Resistance (Output Modules Only)

A check is performed on all enabled channels to determine if an output wire is
broken, or if the load resistance is high, in the case of current mode outputs.
Whenever one of these conditions is present, the diagnostic bit for that
channel is set in the Input Data file.

Non-critical module errors are typically recoverable. Channel errors
(over-range or under-range errors) are non-critical. Non-critical error
conditions are indicated in the module input data table. Non-critical
configuration errors are indicated by the extended error code. See Table 5.4
1769-1F4 and -OF2 Extended Error Codes on page 5-6.

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 Table 5.4 1769-1F4 and -OF2 Extended

Error Codes on page 5-6.

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”. The structure of the
module error data is shown below.

Table 5.2 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
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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 ertrors are typically reported in the controllet’s I/O status file.
Refer to your controller manual for details.

Table 5.3 Module Error Types

Error Module Error Description
Type Field Value
Bits 11 through 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 non-zero 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 will be set to zero.

Hardware Errors

General or module-specific hardware errors are indicated by module error
code 2. See Table 5.4 1769-1F4 and -OF2 Extended Error Codes on page 5-6,
Table 5.5 1769-1F8 Extended Error Codes on page 5-7, and Table 5.6
1769-OF8C and -OF8V Extended Error Codes on page 5-10.
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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 Table 5.4 1769-1F4 and -OF2 Extended Error Codes on page 5-6, Table
5.5 1769-1F8 Extended Error Codes on page 5-7, and Table 5.6 1769-OF8C
and -OF8V Extended Error Codes on page 5-10.

Error codes can help troubleshoot your module.

Table 5.4 1769-1F4 and -OF2 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 000000001 | Power-up reset state
Hardware- X300 001 010000000 | General hardware error, loss of external 24V dc power
Specific Error X301 001 0 1000 0001 | Microprocessor hardware error
1769.-IF4 Specific X400 010 00000 0000 | General configuration error; no additional information
(Elﬁ)rr(;?guratlon X401 010 000000001 | invalid input range selected (channel 0)

X402 010 000000010 | invalid input range selected (channel 1)

X403 010 000000011 | invalid input range selected (channel 2)

X404 010 000000100 | invalid input range selected (channel 3)

X405 010 000000101 invalid input filter selected (channel 0)

X406 010 000000110 | invalid input filter selected (channel 1)

X407 010 000000111 | invalid input filter selected (channel 2)

X408 010 00000 1000 | invalid input filter selected (channel 3)

X409 010 00000 1001 | invalid input format selected (channel 0)

X40A 010 00000 1010 | invalid input format selected (channel 1)

X40B 010 00000 1011 invalid input format selected (channel 2)

X40C 010 00000 1100 | invalid input format selected (channel 3)
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Table 5.4 1769-IF4 and -OF2 Extended Error Codes

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

1769.—OF2 Specific X400 010 00000 0000 | General configuration error; no additional information
E;Jrr;l;lguratlon X401 010 0 0000 0001 invalid output range selected (channel 0)

X402 010 000000010 | invalid output range selected (channel 1)

X403 010 000000011 | invalid output data format selected (channel 0)

X404 010 000000100 | invalid output data format selected (channel 1)

X405 010 000000101 | invalid fault value entered for data format selected (channel 0)

X406 010 000000110 | invalid fault value entered for data format selected (channel 1)

X407 010 000000111 invalid program value entered for data format selected (channel 0)

X408 010 00000 1000 | invalid program value entered for data format selected (channel 1)

- x represents the “Don't Care” digit.
Table 5.5 1769-1F8 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 010000000 | General hardware error, loss of external 24V dc power
Specific Error X301 001 0 1000 0001 | Microprocessor hardware error

X302 001 10000 0010 | A/D converter communication error
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Table 5.5 1769-1F8 Extended Error Codes

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

1769.—IF8 Specific X400 010 00000 0000 | General configuration error; no additional information

[Elf)rr;frlguratlon X401 010 000000001 | invalid input range selected (channel 0)
X402 010 000000010 | invalid input range selected (channel 1)
X403 010 000000011 | invalid input range selected (channel 2)
X404 010 000000100 | invalid input range selected (channel 3)
X405 010 000000101 | invalid input range selected (channel 4)
X406 010 000000110 | invalid input range selected (channel 5)
X407 010 000000111 | invalid input range selected (channel 6)
X408 010 00000 1000 | invalid input range selected (channel 7)
X409 010 00000 1001 | invalid input filter selected (channel 0)
X40A 010 00000 1010 | invalid input filter selected (channel 1)
X40B 010 000001011 | invalid input filter selected (channel 2)
X40C 010 00000 1100 | invalid input filter selected (channel 3)
X40D 010 00000 1101 invalid input filter selected (channel 4)
X40E 010 00000 1110 | invalid input filter selected (channel 5)
X40F 010 00000 1111 | invalid input filter selected (channel 6)
X410 010 000010000 | invalid input filter selected (channel 7)
X411 010 000010001 | invalid input format selected (channel 0)
X412 010 000010010 | invalid input format selected (channel 1)
X413 010 00001 0011 invalid input format selected (channel 2)
X414 010 000010100 | invalid input format selected (channel 3)
X415 010 00001 0101 invalid input format selected (channel 4)
X416 010 000010110 | invalid input format selected (channel 5)
X417 010 000010111 | invalid input format selected (channel 6)
X418 010 000011000 | invalid input format selected (channel 7)
X419 010 000011001 | alarm not enabled (channel 0)
X41A 010 00001 1010 | alarm not enabled (channel 1)
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Table 5.5 1769-1F8 Extended Error Codes

Error Type Hex Module | ExtendedError | Error Description
Equivalent Error Information
Code Code
Binary Binary
1769-IF8 Specific X41B 010 00001 1011 alarm not enabled (channel 2)
(Elﬁ)rr;l;iguration X41C 010 00001 1100 | alarm not enabled (channel 3)
X41D 010 00001 1101 alarm not enabled (channel 4)
X41E 010 000011110 | alarm not enabled (channel 5)
X41F 010 000011111 | alarm not enabled (channel 6)
X420 010 000100000 | alarm not enabled (channel 7)
X421 010 000100001 | invalid alarm data selected (channel 0)
X422 010 000100010 | invalid alarm data selected (channel 1)
X423 010 000100011 invalid alarm data selected (channel 2)
X424 010 000100100 | invalid alarm data selected (channel 3)
X425 010 000100101 | invalid alarm data selected (channel 4)
X426 010 000100110 | invalid alarm data selected (channel 5)
X427 010 000100111 | invalid alarm data selected (channel 6)
X428 010 000101000 | invalid alarm data selected (channel 7)
X429 010 000101001 | invalid real time sample rate value

- x represents the “Don't Care” digit.
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Table 5.6 1769-0F8C and -OF8V 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 000000001 | Power-up 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
1769-0F8C and X401 010 000000001 | invalid input range selected (channel 0)
'COFSV Specific X402 010 000000010 | invalid input range selected (channel 1)
onfiguration
Error X403 010 000000011 | invalid input range selected (channel 2)
X404 010 000000100 | invalid input range selected (channel 3)
X405 010 000000101 | invalid input range selected (channel 4)
X406 010 000000110 | invalid input range selected (channel 5)
X407 010 000000111 | invalid input range selected (channel 6)
X408 010 00000 1000 | invalid input range selected (channel 7)
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)
X40D 010 00000 1101 invalid data format selected (channel 4)
X40E 010 000001110 | invalid data format selected (channel 5)
X40F 010 00000 1111 | invalid data format selected (channel 6)
X410 010 000010000 | invalid data format selected (channel 7)
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)
X415 010 000010101 | invalid fault value (channel 4)
X416 010 000010110 | invalid fault value (channel 5)
X417 010 00001 0111 invalid fault value (channel 6)
X418 010 00001 1000 | invalid fault value (channel 7)
X419 010 00001 1001 invalid idle value (channel 0)
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Table 5.6 1769-0F8C and -OF8V Extended Error Codes

Error Type Hex Module | ExtendedError | Error Description
Equivalent Error Information
Code Code
Binary Binary
1769-0F8C f’md X41A 010 000011010 | invalid idle value (channel 1)
C%E%Egﬁfgﬂc X41B 010 000011011 | invalid idle value (channel 2)
Error X41C 010 00001 1100 | invalid idle value (channel 3)
X41D 010 000011011 | invalid idle value (channel 4)
X41E 010 000011100 | invalid idle value (channel 5)
X41F 010 000011101 | invalid idle value (channel 6)
X420 010 000100000 | invalid idle value (channel 7)
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)
X425 010 000100101 | invalid clamps (channel 4)
X426 010 000100110 | invalid clamps (channel 5)
X427 010 000100111 | invalid clamps (channel 6)
X428 010 000101000 | invalid clamps (channel 7)
X429 010 000101001 | invalid ramp rate (channel 0)
X42A 010 000101010 | invalid ramp rate (channel 1)
X42B 010 000101011 invalid ramp rate (channel 2)
X42C 010 000101100 | invalid ramp rate (channel 3)
X42D 010 000101101 invalid ramp rate (channel 4)
X42E 010 000101110 | invalid ramp rate (channel 5)
X42F 010 000101111 invalid ramp rate (channel 6)
X430 010 000110000 | invalid ramp rate (channel 7)
X431 010 000110001 | configuration word 0 illegal bits set (channel 0)
X432 010 000110010 | configuration word 0 illegal bits set (channel 1)
X433 010 000110011 | configuration word 0 illegal bits set (channel 2)
X434 010 000110100 | configuration word 0 illegal bits set (channel 3)
X435 010 000110101 | configuration word 0 illegal bits set (channel 4)
X436 010 000110110 | configuration word 0 illegal bits set (channel 5)
X437 010 000111011 | configuration word 0 illegal bits set (channel 6)
X438 010 000111000 | configuration word 0 illegal bits set (channel 7)
X439 010 000111001 | configuration word 1 illegal bits set (channel 0)
X43A 010 000111010 | configuration word 1 illegal bits set (channel 1)
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Table 5.6 1769-0F8C and -OF8V Extended Error Codes

Error Type Hex Module | ExtendedError | Error Description
Equivalent Error Information
Code Code
Binary Binary
1769-0F8C and X43B 010 000111011 | configuration word 1 illegal bits set (channel 2)
C%E%Egifgﬂc X43C 010 000111100 | configuration word 1 illegal bits set (channel 3)
Error X43D 010 000111101 | configuration word 1 illegal bits set (channel 4)
X43E 010 000111110 | configuration word 1 illegal bits set (channel 5)
X43F 010 000111111 | configuration word 1 illegal bits set (channel 6)
X440 010 001000000 | configuration word 1 illegal bits set (channel 7)

- x represents the “Don't Care” digit.

Module Inhibit Function

Contacting Rockwell

Automation
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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
Compact Bus Master (for example, a CompactLogix controller).

If you need to contact Rockwell Automation for assistance, please have the

following information available when you call:

e a clear statement of the problem, including a description of what the
system is actually doing. Note the LED state; also note input and output

image words for the module.

e a list of remedies you have already tried

e processor type and firmware number (See the label on the processor.)

e hardware types in the system, including all I/O modules

e fault code if the processor is faulted



Appendix A

General Specifications for
1769-1F4, -1F8, -OF2, -OF8C,

and -OF8V Modules

Specifications

Table A.1 General Specifications

Specification

Value

Dimensions

118 mm (height) x 87 mm (depth) x 35 mm (width)
[52.5 mm (width) for 1769-IF8]

Height including mounting tabs is 138 mm

4.65 in (height) x 3.43 in (depth) x 1.38 in (width)
[2.07 in (width) for 1769-IF8]

Height including mounting tabs is 5.43 in

Approximate Shipping Weight
(with carton)

300g (0.65 Ibs.)
1769-1F8 - 450g (0.99 Ibs.)

Storage Temperature

-40°C to +85°C (-40°F to +185°F)

Operating Temperature

0°C to +60°C (32°F to +140°F)

Operating Humidity

5% to 95% non-condensing

Operating Altitude 2000 meters (6561 feet)

Vibration Operating: 10 to 500 Hz, 5G, 0.030 in. peak-to-peak
Relay Operation: 2G

Shock Operating: 30G, 11 ms panel mounted

(20G, 11 ms DIN rail mounted)

Relay Operation: 7.5G panel mounted
(5G DIN rail mounted)
Non-Qperating: 40G panel mounted
(30G DIN rail mounted)

System Power Supply Distance
Rating

8 (The module may not be more than 8 modules
away from a system power supply.)

Optional 24V dc Class 2 Power
Supply Voltage Range )

20.4V t0 26.4V dc

Recommended Cable

Belden™ 8761 (shielded)

Maximum Cable Length

1769-IF4 and -IF8: See “Effect of
Transducer/Sensor and Cable Length Impedance
on Voltage Input Accuracy” on page 2-12
1769-0F2, -OF8C, and -OF8V: See "Effect of Device
and Cable Output Impedance on Output Module
Accuracy” on page 2-13

Agency Certification

e C-UL certified (under CSA C22.2 No. 142)
e UL 508 listed
e CE compliant for all applicable directives

Hazardous Environment Class

Class I, Division 2, Hazardous Location, Groups A,
B, C, D (UL 1604, C-UL under CSA C22.2 No. 213)

Radiated and Conducted
Emissions

EN50081-2 Class A
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Specification

Value

Electrical /EMC:

The module has passed testing at the following
levels:

e ESD Immunity
(IEC1000-4-2)

e 4 kV contact, 8 kV air, 4 kV indirect

¢ Radiated Immunity
(IEC1000-4-3)

10 V/m , 80 to 1000 MHz, 80% amplitude
modulation, +900 MHz keyed carrier

e Fast Transient Burst
(IEC1000-4-4)

e 2kV, 5kHz

e Surge Immunity
(IEC1000-4-5)

o 1kV galvanic gun

e Conducted Immunity
(IEC1000-4-6)

10V, 0.15 to 80MHZ?)

M Failure to use a Class 2 power supply without regulation within these limits could result in improper module

operation.

2)
30 MHz to 1000 MHz.
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Conducted Immunity frequency range may be 150 kHz to 30 MHz if the Radiated Immunity frequency range is
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1769-1F4 Input
Specifications

Table A.2 1769-1F4 Specifications

Specification

1769-IF4 (Series B and later)

Analog Normal Operating
Ranges

Voltage: + 10V dc, 0 to 10V dc, 0 to 5V dc, 1 to 5V dc
Current: 0 to 20 mA, 4 to 20 mA

Full Scale! Analog Ranges

Voltage: + 10.5V dc, -0.5 to 10.5V dc, -0.5 to 5.25V dc,
0.5t05.25V dc

Current: 0to 21 mA, 3.2t0 21 mA

Number of Inputs

4 differential or single-ended

Bus Current Draw (max.)

120 mA at 5V dc

60 mA at 24V dc!”)

Heat Dissipation

2.63 Total Watts (The Watts per point, plus the minimum
Watts, with all points energized.)

Converter Type

Delta Sigma

Response Speed per

Input filter and configuration dependent. See “Channel

Channel Step Response” on page 3-6.
Resolution (max.) 14 bits (unipolar)

14 bits plus sign (bipolar)

See "Effective Resolution” on page 3-13.
Rated Working Voltage'? 30V ac/30V dc

Common Mode Voltage
Range(3)

+10V maximum per channel

Common Mode Rejection

greater than 60 dB at 50 and 60 Hz with the 50 or 60 Hz
filter selected, respectively

Normal Mode Rejection
Ratio

-50 dB at 50/60 Hz with the 50 or 60 Hz filter selected,
respectively

Input Impedance

Voltage Terminal: 220K Q (typical)

Current Terminal: 250 Q

Overall Accuracy™ Voltage Terminal: +0.2% full scale at 25°C
Current Terminal: +0.35% full scale at 25°C
Accuracy Drift with Voltage Terminal: +0.003% per °C
Temperature
Current Terminal: 0.0045% per °C
Calibration The module performs autocalibration on channel enable

and on configuration change between channels.

Non-linearity (in percent full
scale)

+0.03%

Repeatability‘5)

+0.03%

Module Error over Full
Temperature Range
(0 to +60°C [+32°F to
+140°F))

Voltage: +0.3%

Current; +0.5%
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Specification

1769-IF4 (Series B and later)

Input Channel Configuration

via configuration software screen or the user program
(by writing a unique bit pattern into the module’s
configuration file). Refer to your controller manual to
determine if user program configuration is supported.

Module OK LED

On: module has power, has passed internal diagnostics,
and is communicating over the bus.

Off: Any of the above is not true.

Channel Diagnostics

Over or under range by bit reporting

Maximum Qverload at Input
Terminals'®

Voltage Terminal: 30V continuous, 0.1 mA

Current Terminal: £32 mA continuous, 7.6 V

Input Group to Backplane
Isolation

500V ac or 710V dc for 1 minute (qualification test)

30V ac/30V dc working voltage (IEC Class 2 reinforced
insulation)

Vendor I.D. Code 1
Product Type Code 10
Product Code 35

(1)

(2)

(3)

(4)

(5)

(6)

7

The over- or under-range flag will come on when the normal operating range (over/under) is exceeded. The
module will continue to convert the analog input up to the maximum full scale range. The flag automatically
resets when within the normal operating range.

Rated working voltage is the maximum continuous voltage that can be applied at the input terminal, including
the input signal and the value that floats above ground potential (for example, 10V dc input signal and 20V dc

potential above ground).

For proper operation, both the plus and minus input terminals must be within +10V dc of analog common.

Includes offset, gain, non-linearity and repeatability error terms.

Repeatability is the ability of the input module to register the same reading in successive measurements for

the same input signal.

Damage to the input circuit may occur if this value is exceeded.

If the optional 24V dc Class 2 power supply is used, the 24V dc current draw from the bus is 0 mA.
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1769-1F8 Input
Specifications

Table A.3 1769-1F8 Specifications

Specification

1769-1F8

Analog Normal Operating
Ranges“)

Voltage: + 10V dc, 0 to 10V dc, 0 to 5V dc, 1 to 5V dc
Current: 0 to 20 mA, 4 to 20 mA

Full Scale Analog
Ranges“)

Voltage: + 10.5V dc, 0to 10.5V dc, 0to 5.25V dc, 0.5 to 5.25V
de
Current: 0to 21 mA, 3.2t0 21 mA

Number of Inputs

8 differential or single-ended

Bus Current Draw (max.)

120 mA at 5V dc
70 mA at 24V dc

Heat Dissipation

3.24 Total Watts (The Watts per point, plus the minimum
Watts, with all points energized.)

Converter Type

Delta Sigma

Response Speed per
Channel

Input filter and configuration dependent. See your user's
manual.

Resolution (max.J*? 16 bits (unipolar)
15 bits plus sign (bipolar)
Rated Working Voltage!®! |30V ac/30V de

Common Mode Voltage
Hange(‘”

+10V dc maximum per channel

Common Mode Rejection

greater than 60 dB at 50 and 60 Hz with the 10 Hz filter
selected, respectively.

Normal Mode Rejection
Ratio

-50 dB at 50 and 60 Hz with the 10 Hz filter selected,
respectively.

Input Impedance

Voltage Terminal: 220K Q (typical)
Current Terminal: 250 Q

Overall Accuracy(S)

Voltage Terminal: +0.2% full scale at 25°C
Current Terminal: +0.35% full scale at 25°C

(1)

The over- or under-range flag will come on when the normal operating range (over/under) is exceeded. The module will

continue to convert the analog input up to the maximum full scale range. The flag automatically resets when within the

normal operating range.

(2)

Resolution is dependent upon your filter selection. The maximum resolution is achieved with the 10 Hz filter selected. For

resolution with other filter selections, refer to the user manual, publication 1769-UM002.

3)

Rated working voltage is the maximum continuous voltage that can be applied at the input terminal, including the input

signal and the value that floats above ground potential (for example, 10V dc input signal and 20V dc potential above

ground).

(4)

(5)

For proper operation, both the plus and minus input terminals must be within +10V dc of analog common.

Includes offset, gain, non-linearity and repeatability error terms.
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Specification 1769-1F8

Accuracy Drift with Voltage Terminal: £0.003% per °C

Temperature Current Terminal: +0.0045% per °C

Calibration The module performs autocalibration on channel enable and

on a configuration change between channels.

Non-linearity (in percent
full scale)

+0.03%

Repeatability“)

+0.03%

Module Error over Full
Temperature Range
(0 to +60°C [+32°F to
+140°F))

Voltage: £0.3%

Current: +0.5%

Input Channel Configuration

via configuration software screen or the user program (by
writing a unique bit pattern into the module’s configuration
file). Refer to your controller’s user manual to determine if
user program configuration is supported.

Module OK LED

On: module has power, has passed internal diagnostics, and
is communicating over the bus.

Off: Any of the above is not true.

Channel Diagnostics

Over- or under-range by bit reporting, process alarms

Maximum Overload at Input
Terminals?

Voltage Terminal: +30V dc continuous, 0.1 mA
Current Terminal: £32 mA continuous, 7.6 V dc

System Power Supply
Distance Rating

8 (The module may not be more than 8 modules away from
the system power supply.)

Recommended Cable

Belden™ 8761 (shielded)

Input Group to Bus Isolation

500V ac or 710V dc for 1 minute (qualification test)
30V ac/30V dc working voltage (IEC Class 2 reinforced
insulation)

Vendor |.D. Code 1
Product Type Code 10
Product Code 38

m Repeatability is the ability of the input module to register the same reading in successive measurements for the same input

signal.

@ Damage may occur to the input circuit if this value is exceeded.
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1769-0F2 Qutput
Specifications

Table A.4 1769-0F2 Specifications

Specification

1769-0F2 (Series B and later)

Analog Ranges“)

Voltage: +10V dc, 0 to 10V dc, 0 to 5V dc, 1to 5V dc
Current: 0 to 20 mA, 4 to 20 mA

Full Scale Analog Ranges

Voltage: £10.5V dc, -0.5 to 10.5V dc, -0.5 to 5.25V dc,
0.5t05.25V dc

Current: 0-21 mA, 3.2-21 mA

Number of Qutputs

2 single-ended

Bus Current Draw (max.)

120 mA at 5V dc
120 mA at 24V dc”)

Heat Dissipation

2.52 Total Watts (The Watts per point, plus the
minimum Watts, with all points energized.)

Converter Type

Sigma-Delta

Analog Data Format

14-bit, two’s complement. The Most Significant Bit is
the sign bit.

Digital Resolution Across Full
Range

14 bits (unipolar)
14 bits plus sign (bipolar)
See “1769-0F2 Module Resolution” on page 4-15.

Conversion Rate (all channels)
max.

2.5ms

Step Response to 63%!?

2.9ms

Current Load on Voltage Qutput

10 mA max.

Resistive Load on Current
Output

0 to 500  (includes wire resistance)

Load Range on Voltage Qutput

>1 kQ at 10V dc

Max. Inductive Load 0.1 mH
(Current QOutputs)
Max. Capacitive Load 1 uF

(Voltage Outputs)

Overall Accuracy(?’)

Voltage Terminal: +0.5% full scale at 25°C

Current Terminal: +0.35% full scale at 25°C

Accuracy Drift with Temperature

Voltage Terminal: £0.0086% FS per °C

Current Terminal: +0.0058% FS per °C

Output Ripple;(‘”

range 0 - 50 kHz
(referred to output range)

+0.05%

Calibration

None required (guaranteed by hardware design).

Non-linearity
(in percent full scale)

+0.05%

Repeatability(5)
(in percent full scale)

+0.05%
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Specification

1769-0F2 (Series B and later)

Output Error Over Full
Temperature Range
(0 to 60°C [32 to +140°F])

Voltage: +0.8%

Current: £0.55%

Output Offset Error
(0 to 60°C [32 to +140°F])

+0.05%

Output Impedance

15 Q (typical)

Open and Short-Circuit Yes
Protection

Maximum Short-Circuit Current | 21 mA
Output Overvoltage Protection Yes

Time to Detect Open Wire 10 ms typical

Condition (Current Mode) 13.5 ms maximum

Output Response at Power Up +0.5V spike for <5 ms

and Power Down

Rated Working Voltage!® 30V ac/30V dc

Module OK LED On: module has power, has passed internal

diagnostics, and is communicating over the bus.

Off: Any of the above is not true.

Channel Diagnostics

Over or under range by bit reporting

output wire broken or load resistance high by bit
reporting (current mode only)

Output Group to Backplane
Isolation

500V ac or 710V dc for 1 minute (qualification test)

30V ac/30V dc working voltage (IEC Class 2 reinforced
insulation)

Vendor I.D. Code

1

Product Type Code

10

Product Code

32

The over- or under-range flag will come on when the normal operating range (over/under) is exceeded. The
module will continue to convert the analog input up to the maximum full scale range. The flag automatically
resets when within the normal operating range.

Step response is the period of time between when the D/A converter was instructed to go from minimum to full
range until the device is at 63% of full range. Time applies to one or both channels.

Includes offset, gain, non-linearity and repeatability error terms.

Output ripple is the amount a fixed output varies with time, assuming a constant load and temperature.

Repeatability is the ability of the output module to reproduce output readings when the same controller value is
applied to it consecutively, under the same conditions and in the same direction.

Rated working voltage is the maximum continuous voltage that can be applied at the input terminal, including the
input signal and the value that floats above ground potential (for example, 10V dc input signal and 20V dc

potential above ground).

If the optional 24V dc Class 2 power supply is used, the 24V dc current draw from the bus is 0 mA.
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1769-0F8C Output
Specifications

Table A.5 1769-0F8C Specifications

Specification

1769-0F8C

Analog Normal Operating
Ranges“)

0to 20 mA, 4 to 20 mA

Full Scale Analog Ranges“)

0to21 mA, 3.2t021 mA

Number of Outputs

8 single-ended

Bus Current Draw (max.)

145 mA at 5V dc
160 mA at 24V dc'?!

Heat Dissipation

2.69 Total Watts (All points - 21 mA into 250€2 - worst
case calculated.)

Digital Resolution Across Full
Range

16 bits (unipolar)

+4 to +20 mA: 15.59 bits, 0.323 pA/bit
0 to +20 mA: 15.91 hits, 0.323 pA/bit

Conversion Rate (all channels)
max.

5ms

Step Response to 63%"

<2.9ms

Resistive Load on Current
Output

0 to 500 Q (includes wire resistance)

Max. Inductive Load

0.1 mH

Field Calibration

None required

Overall Accuracy(‘”

+0.35% full scale at 25°C

(1)

The over- or under-range flag will come on when the normal operating range (over/under) is exceeded. The module will

continue to convert the analog input up to the maximum full scale range. The flag automatically resets when within the
normal operating range unless configured to latch.

(2)

3)
the device is at 63% of full range.

(4)

If the optional 24V dc Class 2 power supply is used, the 24V dc current draw from the bus is 0 mA.

Step response is the period of time between when the D/A converter was instructed to go from minimum to full range until

Includes offset, gain, drift, non-linearity and repeatability error terms.
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Specification 1769-0F8C
Accuracy Drift with +0.0058% FS per °C
Temperature

Output Ripple! 0.05%

range 0 to 50 kHz

(referred to output range)

Non-linearity (in percent full ~ |+0.05%

scale)

Repeatability'? 0.05%

(in percent full scale)

Output Error Over Full Current: £0.55%

Temperature Range
(0 to 60°C [+32 to +140°F])

Output Offset Error +0.05%
(0 to 60°C [+32 to +140°F))

Output Impedance >T MQ
Open and Short-Circuit Yes
Protection

Maximum Short-Circuit Current {21 mA

Output Qvervoltage Protection |Yes

Time to Detect Open Wire 5ms
Condition

Output Response at System + 0.5V dc spike for <5 ms
Power Up and Power Down

Rated Working Voltage!® 30V ac/30V de
Output Group to Bus Isolation  |500V ac or 710V dc for 1 minute (qualification test)

30V ac/30V dc working voltage (IEC Class 2 reinforced
insulation)

Module OK LED On: module has power, has passed internal diagnostics,
and is communicating over the bus.

Flashing: external power failure.

Off: Any of the above is not true.
Channel Diagnostics Over- or under-range by bit reporting

output wire broken or load resistance high by bit
reporting

(" Qutput ripple is the amount a fixed output varies with time, assuming a constant load and temperature.

@ Repeatability is the ability of the output module to reproduce output readings when the same controller value is applied to it
consecutively, under the same conditions and in the same direction.

B Rated working voltage is the maximum continuous voltage that can be applied at the input terminal, including the input
signal and the value that floats above ground potential (for example, 10V dc input signal and 20V dc potential above ground).
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1769-0F8V Qutput
Specifications

Table A.6 1769-0F8V Specifications

Specification

1769-0F8V

Analog Normal Operating
Ranges“)

+ 10V dc, 0to 10V dc, 0to 5V dc, 1 to 5V dc

Full Scale Analog Ranges“)

+10.5V dc, -0.5to 10.5V dc, -0.5 t0 5.25V dc,
0.5t05.25V dc

Number of Outputs

8 single-ended

Bus Current Draw (max.)

145 mA at 5V dc
125 mA at 24V dcl?!

Heat Dissipation

2.16 Total Watts (All points - 10.5V into 1 kQ - worst
case calculated.)

Digital Resolution Across Full
Range

16 bits plus sign (bipolar)

+10V dc: 15.89 bits, 330 pV/bit

0 to +5V dc: 13.89 hits, 330 pV/bit
0 to +10V dc: 14.89 bits, 330 pV/bit
+1 to +5V dc: 13.57 bits, 330 pV/bit

Conversion Rate (all channels) [5.0 ms

max.

Step Response to 63%°) <2.9ms

Current Load Output 10 mA max.
Load Range Output >1kQat10Vdc
Max. Capacitive Load 1 uF

Field Calibration

None required

Overall Accuracy(‘”

+0.5% full scale at 25°C

(1)

The over- or under-range flag will come on when the normal operating range (over/under) is exceeded. The module will

continue to convert the analog input up to the maximum full scale range. The flag automatically resets when within the

normal operating range.
()
3)
the device is at 63% of full range.

(4)

If the optional 24V dc Class 2 power supply is used, the 24V dc current draw from the bus is 0 mA.

Step response is the period of time between when the D/A converter was instructed to go from minimum to full range until

Includes offset, gain, drift, non-linearity and repeatability error terms.
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Specification 1769-0F8V
Accuracy Drift with +0.0086% FS per °C
Temperature

Output Ripple!! 0.05%

range 0 to 50 kHz

(referred to output range)

Non-linearity (in percent full ~ |+0.05%

scale)

Repeatability'? 0.05%

(in percent full scale)

Output Error Over Full +0.8%
Temperature Range

(0 to 60°C [+32 to +140°F])

Output Offset Error +0.05%

(0 to 60°C [+32 to +140°F])

Output Impedance <1Q

Open and Short-Circuit Yes

Protection

Maximum Short-Circuit Current |30 mA

Output Qvervoltage Protection |Yes

Output Response at System + 0.5V dc spike for <5 ms
Power Up and Power Down

Rated Working Voltage®® 30V ac/30V de

Output Group to Bus Isolation

500V ac or 710V dc for 1 minute (qualification test)

30V ac/30V dc working voltage (IEC Class 2 reinforced
insulation)

Module OK LED

On: module has power, has passed internal diagnostics,
and is communicating over the bus.

Flashing: external power failure.

Off: Any of the above is not true.

Channel Diagnostics

Over- or under-range by bit reporting

(1)

(2)

Output ripple is the amount a fixed output varies with time, assuming a constant load and temperature.

Repeatability is the ability of the output module to reproduce output readings when the same controller value is applied to it

consecutively, under the same conditions and in the same direction.

(3)

Rated working voltage is the maximum continuous voltage that can be applied at the input terminal, including the input

signal and the value that floats above ground potential (for example, 10V dc input signal and 20V dc potential above ground).



Appendix B

Input Module Addressing

Module Addressing and Configuration with

MicroLogix 1500

This chapter examines the analog modules’ addressing scheme and describes
module configuration using RSLogix 500 and MicroLogix 1500.

In the following example, the 1769-1F4 is used. Detailed information on the
input image table can be found in 1769-1F4 Input Data File on page 3-2.

Figure B.1 1769-1F4 Memory Map Including Configuration

Memory Map

Channel 0 Data Word

Input Image

Output Image

Flle

Input Image
6 words

Channel 1 Data Word

Channel Z Data Word

Channel 3 Data Word

General Status Bits

Over-/Under-range Bits

Configuration
File
4 words

Channel 0 Configuration Word

Channel 1 Configuration Word

Channel 2 Configuration Word

Configuration
File

Channel 3 Configuration Word

Bit 15

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

Word 5, bits 0 to 15

Word 0 Refer to your
Word 1 controller
Word 2 manual for the
Word 3 addresses.

Bit0
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Input Modules Input Image

The input modules’ input image file represents data words and status bits.
Input words 0 through 3 hold the input data that represents the value of the
analog inputs for channels 0 through 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

Ry
}.3;4@’

Element Delimiter Word Delimiter it pelimiter

S
e 12122 |
< 4 4 4 ©
g=) 8 | & 8 |2
3 o Qo o 'g
[=) IS e e |5
= o o o
L o o @5}
=

Y |

Slot Number
TIP The end cap does not use a slot address.
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Input Modules’ 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 4.

The configuration file is modified using the programming software
configuration screen. For an example of module configuration using RSLogix
500, see Configuring Analog I/O Modules in a MicroLogix 1500 System on
page B-4.

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

Table B.1 Software Configuration Channel Defaults

1769-1F4 and -IF8 1769-0F2, -OF8C, and -OF8V
Parameter Default Setting Parameter Default Setting
Enable/Disable Channel!") Enabled Enable/Disable Channel Enabled
Filter Selection 60 Hz Output Range Selection 10V dc
Input Range +10V dc Data Format Raw/Proportional
Data Format Raw/Proportional

0 The 1769-IF4, -IF8, -OF2, -OF8C, and -OF8V modules are disabled by default. You will need to enable the channels.
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Configuring Analog 1/0
Modules in a MicroLogix
1500 System

Publication 1763-UM002B-EN-P - July 2005

This example takes you through configuring your 1769 analog input and
output modules with RSLogix 500 programming software. This application
example assumes your input and output modules are installed as expansion
1/0 in a MicroLogix 1500 system, and that RSLinx™ is propetly configured
and a communications link has been established between the MicroLogix
processor and RSLogix 500.

Start RSLogix and create a MicroLogix 1500 application. The following screen
appears:

'H' R5Logix 500 - Untitled Hi=lE3
File Edit “iew Search Comms Tool: ‘Window Help
D@ M| &S| =& oo dRamyEaan |4
DFFLINE #| Mo Forces L2 ‘ﬁ, E' ) T I YR T R El
Mo Edits 4| |Farces Enabled |# (o4
Drwer 28 DE1T Node: 1d N User ABit 4 TimeriCourter A InputiOutput A Compare 4
E3fFE LAD 2 =] B
-3 Praject =
-] Help 1000 t CENDY—]
=3 Controller S
L Cortroller Properties
Q Processor Status
Q Function Files
o Configuration
i)}E Channel Configuration
- Program Files
(] Data Files
-] Force Files
-0 Custom Data Monitors
E|D Database -
[ p]\File 2 / K E
For Help, press F1 |XREF [2:0000 [APP [READ

While offline, double-click on the IO Configuration icon under the controller
folder and the following IO Configuration screen appears.

e
Curent Cards Avaiable
Filtin !.I!-.IIII'I -
[Pt [ Desesplion [«]
Flead |0 Config I TEHATE  Thinpu 737192 VAL
] i -
SIF4N0F2  Analog 4 Chen Inps2 C
|17ESHFS Analog 8 Chan Input
NTEHM12 T 2nput 159265 VAL
| Part bt | Descaiption 17634016 18dnput 10/30VDC
0 Bul 1764 ticialogix 1500 LSF Seiies C NFEHOEADW Y Blnput 24 VDT, 4-0ulput [RLY)
............. Ay 1769 LinPowered Cable TESIOT6F  15dnput High Speed 240
- 17E3PAZ Powier Supply n7EHg R A4nput High Density 24 V0T
1 1/680F2 Analog 2 Channel Duput Module 17634RE B Channl RTD Modide
2 17RS0FEC Andig 8 Chan Cuent Dutput M7EHTE E Charnel Theimos cuple Madule
3 1ESOFRY Analng 8 Chan Yobage Outpul 17ES0AR B:0uput 1204240 VAT
4 17EHFE Analog 8 Chan Input N7ES0ATE TE-Dulput 120024060 -
5 175HF4 Ansog 4 Channel Irput Module 1769088 3-Oiukput High Cuirent 24 WDC
N7ES0B1E TE-Dulput 24 VDT Souice
T 17E30B16F  TE-Dutput 24 VDT Source w Protection
o 75308  32Oulpul High Densily 24 VDT
<] 17E30F2 Analog 2 Channel Duiput Modue
10 | N7E50FEC Andog 8 Chan Cunent Dupu
17RS0FEY Anaiog 8 Chan Volage Dutput
pdvCorfin | Hele J Hide A8 Cards | | (782016 7E-Dulput 24 VDT Sink. =|

This screen allows you to manually enter expansion modules into expansion
slots, or to automatically read the configuration of the controller. To read the
existing controller configuration, click on the Read 10 Config button.
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A communications dialog appears, identifying the current communications
configuration so that you can verify the target controller. If the
communication settings are correct, click on Read 10 Config.

Read 10 Configration from Online Processor

Drriver Route Processor Mode:
i »| llocal 1 Decimal [=1
J4B_DF1-1 ] flocs G

Last Configured

|4B_DF1-1 Node 1d local E

Reply Timeout;

I'I 0 [Sec.] who Achive..

Cancel Head |0 Conifig § Help

The actual I/O configuration is displayed. In this example, a second tier of
1/0 is attached to the MicroLogix 1500 processot.

1,/0 Configuration =1 =i

| Curent Cards Avaiable

Fiter Imun -
[Patt [ Descaption [«]
Aead 0 Ceonlig I A6 TEdnput 747133 VAC

N7EHFAOF2  Ansog 4 Chan
[1765HFS Anaing 3 Chan Input
N7EHMI12 T 24nput 159/265 VAL

1768016 16dnput 10/30VDC

|1 Pact | Desception

0 Bul 1764 Micialogix 1500 LSF Seniez C
- 1769PA:2 Pawet Supply

1 17580F2 Analog 2 Channel Dulput Module:
2 1765%0F8C Anaiog 8 Chan Cuent Dutpu

3 1VESIFBY  Analog B Chan Vokage Dulput

4 17634F8 Anaog 8 Chan Input

5 17/GHF4 Analog 4 Channel Irput Module
]

]

il

10

N7ESHOETWS Blnput 24 WDC, 4-0ulput [RLY)
[I75%016F  1Ednput High Speed 24 VDT
NTEHQI2 AM4nput High Density 24 WO
17634RE B Channel RTD Module
N7EHTE E Chernel Themos ouple Madule
1763048 B 0ukput 1207240 WAC
TES0A1E TE-Dulput 120024060 P
1763088 8-Oukput High Cumant 24 VDT
NTE0E16 TE-Dulput 24 WDC Source
17630816F  16-Oulput 24 VOIC Source s’ Protectio
17630832 A2 0ulput Hagh Darsity 24 WOC
1763-0F2 Anadog 2 Channel Duput Modue
‘:l N76ES0FEC Andiog 8 Chan Cutrent Dupue

176%0FBY Araleg 8 Chan Yakage Output
Help | Hide &4 Cards | | N7ES0VIE 1EDulput 24 WDC Sink, _ﬂ [
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Configuring the Input Modules

For this example, the 1769-1F4 analog input module is installed in slot 1. To
configure the module, double-click on the module/slot.

Analog Input Configuration

Each of the four analog input words (channels) are enabled by default. To
enable a channel, click its Enable box so that a check mark appears in it. For
optimum module performance, disable any channel that is not hardwired to a
real input. Then, choose your Filter Frequency, Input Range, and Data Format

for each channel.

Module #5 1769-IF4 - Analog 4 Channel Tnput Module ﬂ

Espancicn Geneial Corfiguation  Analog Input Configuration i Generic Exira Data E:nrli;l

~ Channel 0 Filer Charel 1 Filer
F¥ Enable  [E0H: =] ¥ Enable |5|:-u; -
Irput Renge Input Hange
10 to +10VDC vi 10 bo +10VDC 'I
Diata Format Data Format
1F|aw.-'F‘ropo|limal j |F:M"Pr:\pmnnal LI
- Channel 2 Files | Charnel 3 = :
¥ Enshis |EDHz -i F Ensble |60H: =
Irout Rangs Input Flarge
A0 ke 10VDE 'E 10 b +10VDE "I
[1ata Famst Diats Foimal
|ﬂaw.l’F‘|upc||I|nnal j I-F'\.M'Prnpmnnal :-I

oK | Concel | Aoy | Hee |

Muodule #4: 1769-1F8 - Analeg 8 Chan Input x|
Chan 45 | Chan 7 | Generic: Exira D ata Config |
Espansion General Conliguistion Chan 01 l Chan 23
it ¥ Ensble : ¥ Enable
v
Irpiit B Selection Iyt A Sefiaction
I]UIDHD\FDE 'I 10 b «10WDIC 'I
[Drala Fimmat
R aw/ Propaitional "I
| l Filtes
Engneerng Units I"ﬁ
Scaled for FID BoH:
Percent alue
¥ Alam High Blzim
il Cr—
Alaem Low
5 -
Alarm Deadband Alaem Deadband
[i}
Fieal Time Sample rate (ms) [0 I” Enable ATS

Ok | Cancel | doph Hep |

TIP For maximum noise immunity, choose 50 Hz. For the
highest speed (fastest signal detection), choose 250 Hz.
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Configuring the Qutput Modules

For this example, the 1769-OF2 analog output module is installed in slot 2. To

configure the 1769-OF2, double-click on the module/slot.

Path ot J«
0 Bul 1764 izialogix 1500 LSP Seiies C
-------------------- Any 1763 UnPowered Cable
- 1763PA2 Pawier Supply
1 1763H0F2 Anang 2 Channel Duipu: Modue
2 1765%40F8C Anaiog 8 Chan Cunent Dutpur
3 ITESOFEY  Analog § Chan Vokags Output
4 17EHFA Anaiog 3 Chan lnpul
B 17EHF4 .ﬁndﬁ 4 Channel Irput Module
7
b
2]
10 :_I
sdviodic | Hew | Hide A1 Cards |

o ] 1|
Fiber {21110 *
[Pt [ Descrption [«]
TEHALE Th-input 7422 VAL

el g dude

- 4 T
MTEHFLAOF2  Anaog 4 Chan Inpd'? Chan Ouwt

[17654F3 Andog 8 Chan Input

M7ESHM12 T2Hnput 159/ 265 VAL

1763016 T&dnput 10730VDC

N TEHOET W E-lnput 24 VDL, 4-0ulput [RLY)
(7684016F  16dnput High Speed 24 VDT
N7eH032 A24nput High Density 24WDC
1753AE 6 Channal RTD Module

N7EHTE B Cherrel Thames cuple Maduls
17E3-0AR 8- Oiukput 120/ 240 VAC

7650416 TE-Dutput 1200240 VaC -
1765088 8- 0utput High Cumant 24 VDT
N7ES0B16 TEDulput 2400 Seuree
1763-0816F  V6-Dutpuk 24 VDT Source w/' Pictectio
76508732 A2-0ulput High Dersity 24 VDT
17650F2 Anaog 2 Channel Duput Module

N 7e50FaC Andiog 8 Chan Cunent Dulput
175+0FBY Anaiog 8 Chan Vakage Duiput
N7ES0VIE T16-Dulput 24 WDC Sink.

The following general configuration screen appears for the 1769-OF2, -OF8C,
and -OF8V output modules.

Module #1: 1769-0F2 - Anabeg 2 Channel Dubput Modale

Esparsion Genesal Canfiguiation | Analog Outpu: Confipuration | Genesic Exia Data Caniig |

Wendar |

Product Type -

Produch Code

Senes/Major Fev/MinceHe :
Irgut whalds |

Dutput wiards

Extra Data Length ©
lgriane Configuration Emaor :

x|
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Analog Output Configuration

Both of the output words (channels) are enabled by default. To enable a
channel, click its Enable box so that a check mark appears in it. For optimum
module performance, disable any channel that is not hardwired to a real input.
Then, choose your Filter Frequency, Input Range, and Data Format for each
channel.

Pocdule #1: 1 769-0F2 - Analog 2 Channel Dubput Moduls lj

Exparwsion General Configuration  Analog Output Configursbon | Genesiz Extra Data Config |

Channel 0
¥ Enabla

Output Range Selechion
0 H0VICE =

D'ata Fomat

¥ Ensble
Dutpul Range Selection

I-'l Qig+10VDE =

Disls Feimsl
R aw/Froporbonal -

DK Carcel | Apoly Help

Module #2; 1 T649-0F8L - Analog & Chan Current Output x|
Chan 45 | Chan 6-7 | Genesc Extra Data Conbig
Expansicn General Carfiguration Chan 01 | Chan23
Chan0 Chan 1
I Enstle ¥ Eratie
Dutput Range Selection Qutput Aange Selection
ID 1o 20 s - I# b 20 'I
[ratas Foemat Drata Froamak
IHam'leu'linnal v! IEngheer'nn Unitz -
™ Latch Clamp Alam ™ Latch Clamp Alarm
High Clamp Lows Clamp High Clamp Lo Clamp
Io I0 [0 o
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Wo+10VDC %] 010 +10VDC |
EngresngUni: ]
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Notes:

Publication 1763-UM002B-EN-P - July 2005



Appendix C

Configuration Using the RSLogix 5000 Generic
Profile for CompactLogix Controllers

To configure a 1769 analog I/O module for a CompactLogix Controller in
RSLogix 5000 using the Generic Profile, you must first begin a new project in
RSLogix 5000. Click on the new project icon or on the FILE pull down menu
and select NEW. The following screen appears:

MNew Controller x|

Yendor: Allen-Eradiey

Type: | 1769-L35E CompactLogi+5335E Control | oK. |
Rewvision: 13 v Cancel |
[T Bedundancy Enabled Help |

M arne; I

Dezcriphion: d
=

Ehassis Type: |<ngne> j

ot IU 3:
Create In: |E:\F|SLogiHEDIJD\F'rniect$ Browsze... |
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Choose your controller type and enter a name for your project, then click OK.
The following main RSLogix 5000 screen appears:

RSLogix 5000 - sabrinascreens [1769-L20]
Fie Ede View Sewch Loge C Taoks Window Hel |

als(e] @] smle] | o alaln[F vle] 0]

[NoEdis (|| [Forces Dissbled
Fath™ 4B DF1-1

T = i e e e o
B[ Favorites

ler sabrinascreens
Contioller Tags
(23 Contioller Fault Handler
(23 Pawer-Up Handler
-3 Tasks
B8 MainTask
E1-E8 MainProgiam
S Program Tags
MainRoutine
(23 Unscheduled Programs
3 Trends
B €5 Data Types
L UserDefined
L Predsfined
L Module D efined
&4 140 Configuration
[0] CompactBus Local

Ready I

The last entry in the controller organizer on the left of the screen shown above
is a line labeled “[0] CompactBus Local”. Right click on this line, select “New
Module” and the following screen appears:

octect oo ype
Type: I‘I TEIHSC
iC
17691416
1763148 8 Paint |solated 1200 AC Input
17E3-IF4 4 Channel CurrentAVoltage Analog Input
17E3-F4=0F2 4 Channel Input/2 Channel Output Low Resolution Analog
17691M12 12 Paint 240 AC Input
17691016 16 Paint 24 DC Input, Sink/Source
1769-1016F 16 Point 24 DC High Speed Input
17691032 32 Point High Density 24 DC Input
1769 Q60w 4 E Paint 24 DC Sink/Source [nput, 4 Point AC/DC Relay Output
1763 IRE E Channel RTD/Direct Resistance Analog Input
17E3TE E Channel Thermaocouple/mt Analog [nput
1763-t0D0ULE Generic 1765 Module
1769-0416 16 Paint 100-2400 AC Output LI
— Sho
Wendor: IAII j ¥ Other ¥ Specialy 140 Select Al |
IV Analog ¥ Communication W Maotion I Controller Clear Al |
(6] 8 I Cancel | Help |
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This screen narrows your search for I/O modules to configure into your
system. Click the OK button and the following default Generic Profile screen
appears:

Module Properties - Local [1769-MODULE 1.1) E

Tupe: 17E3-MO0ULE Generic 1763 Module
Parent: Local r— Connection Parameters

Azzembly .

Instance: Size:
Mame: I It I101 I2 ﬁ [16-bit]
Drescription; ;I Output; Im"‘1 IIJ

=] | Corfiguratiors [102 [0 = rebio
Comm Eormat; IInput Data - INT j
Slat: 1 _:l
Cancel < Each MHedt | Finish »» I Help

This is the default Generic Profile screen. The first area to fill in for the
Generic Profile screen is the name. This helps to easily identify the module
type configured on your local Compact Bus. The “Description” field is
optional and may be used to provide more details concerning this I/O module
in your application.

The next parameter to configure is the “Comm Format”. Click the down
arrow for this parameter to reveal the choices. For the 1769-OF8C and -OF8V
modules, “Data — INT” is used. “Input Data —INT” is used for the 1769-1F8
module.

The slot number must be selected next, even though it begins with the first

available slot number, 1, and increments automatically for each subsequent
Generic Profile you configure.
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Use the following table for the “Comm Format”, “Assembly Instance” and
“Size” values for the 1769-1F8, -OF8C, and -OF8V modules if you have an
earlier version of RSLogix5000, version 15.

1769 1/0 Comm Format Parameter Assembly Size
Modules' .
Instance (16-bit)
IF8 Input Data — INT Input 101 12
Output 100 1
Config 102 50
OF8C and OF8V Data — INT Input 101 11
Output 100 9
Config 102 64

" 1769-0F2 and -IF4 modules do not use the generic profile.

Note the Comm Format, Assembly Instance numbers and their associated

sizes for each analog I/O module type and enter them into the Generic
Profile.

i Module Properties - Local:1 {1769-MODULE 1.1) =]
General |Cmdl:m|

Type: 1763 MODULE Genenc: 1769 Modue

Fasent: Local ~ Cormection Par

Bzzembly .
Irtarce Sipe:

Maps: {IFE_Anskog Jrout 10 12 31 116t

Descrplion =] oupw 100 1 _|::1 [15:bi]
=zl | Conliguaon: |102 =0 _%‘ [15:at]

EmmEu:ﬂm:l.' ata - INT J

Slak [ P

=]

Status Oifire ok | Cancel | ooy | Help
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At this point, you may click “Finish” to complete the configuration of your
I/0O module. If you click “Next”, the following screen appears:

Module Properties - Local:1 [1769-MODULE 1.1)

Bequested Packet Interval [RPI]: I 2.03: mz  [2.0-2.0mg)

[ Inhibit Module

™ tajor Fault On Controller IF Connection Fails whils in Fun Mode

Module Fault

Cancel | < Back I Mest » I Firizh > Help

You may choose to inhibit the module or have the controller fault if the
connection to this I/O module fails. The defaults for these two parameters ate
not to inhibit the module and not to fault the controller should an I/O module
connection fail.

TIP Refer to the Help screens in RSLogix 5000, under
“Connection Tab Overview” for a complete explanation of
these features.

You may now click “Finish” to complete the configuration of your analog
output module. If you click “Next”, you will see the Module Information
screen, which is only filled in 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 I/O module.

Configure each analog I/O module in this manner.
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Configuring I/0 Modules
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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

up.

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 on
“Controller Tags” in the upper portion of the controller organizer. The

example to follow demonstrates entering configuration data for 1769-OF2 and
-IF4 modules.

For demonstration purposes, Generic Profiles have been created for 1769-1F8,
-OF8C, and -OF8V modules. The Controller Tags screen looks like the
following:

= RSLogix 5000 - My_Process [1769-L3SE]™ =18 x|

Fie - Edt

Wiew Seaich Logic Communications Toos Window Help

=TT T ) o 7T = T =TT B et = S N O
Offline 0. I RUN . Faih: [<none> A ] sln] & ;”
Mo Foices k. ;g:T N | - G
Nofdt: & oo 1 B = = e (2 R e | 3
__I_l Ul »[\Favorites AT Tiemricourie: DRI, Compes
T Controller My Process To ocews{controller) =100
@
[ contrater Tags Sooge: |Wy_Procassicarich 7] Shgw [Showal =] Soi [Descition 3]
123 Controller Fauk Handier
[ Power-LUp Handler Tag Hame [abue ¢ [Foce ek «[Suie [Toee [Deseipion_ 4|
5 Tasks =Locak1:-C f.-. {..0] (A1 769_WODULE-C:0
EHE pd;nhsk 1 Decimal |DiNT
- Cf ManProgram : e
6 Leeid (... Hes INT[193]
[ Unscheduled Pragrams 1 " = !
5 Motion Groups fia: 3] triaH JAB IS MOOLLE. NT gD
08 Uroraied ves o Decimal o
= Trends (eead {:ea} Decimal N2
21 Deta Types (e oeid] |ABTES_MODULE_INT_Byes0:0 |
(3§ User-Defired i frr s} Decmal lnTp)
bl L Srings
5148 Predefined
-4 Modue-Diefined
5 1/0 Corfiguration
P [1]1763-L35€ Ethernet Port LocaENB
E1 Bl CompackBus Local
# [1] 1765-MODLLE 1F8_Analog
e ]
Descrgtion |
Module Faut _
< | o)} || [T\ monttor Tags £ EarTage 7 JLel i 7
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Tag addresses are automatically created for configured I/O modules. All local
I/0 addresses are preceded by the word Local. These addresses have the
following format:

e Input Data: Local:s.I
e Output Data: Local:s.O
e Configuration Data: Local:s.C

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

In order to configure an I/O module, you must open up the configuration tag
for that module by clicking on the plus sign to the left of its configuration tag
in the tag data base.

Configuring Analog Output Modules

To configure the 1769-OF8C or -OF8V module in slot 1, click on the plus
sign left of Local:1.C. Configuration data is entered under the Local:1.C.Data
tag. Click the plus sign to the left of Local:1.C.Data to reveal the 8 integer data
words where configuration data may be entered for the 1769-OF8C or -OF8V
module.

Configuring Analog Input Modules

To configure the input modules in slot 2, click on the plus sign left of
Local:2.C. Click on the plus sign to the left of Local:2.C.Data to reveal the 4
integer data words where the configuration data may be entered for the
module. The tag addresses for these 4 words are Local:2.C.Data|0] through
Local:2.C.Data|3].
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Notes:
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Appendix D

Overview

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

In this example, the 1769-IF4 and 1769-OF8C modules are in a remote
DeviceNet system controlled by a 1769-ADN DeviceNet adapter.
RSNetWorx for DeviceNet software, version 2.23 or later, is used to configure
the network and the I/O modules.

The configuration method described here must be done prior to configuring
the DeviceNet adapter in the DeviceNet scanner’s scanlist. This applies if you
are configuring an 1/O module offline, then downloading to the adapter, or if
you do the configuration online. After the adapter is placed in the scanner’s
scanlist, you can only configure or re-configure the I/O module using explicit
messages or by removing the adapter from the scanner’s scanlist, modifying
the configuration of the I/O module, and then adding the adapter back into
the scanner’s scanlist.

For additional information on configuring DeviceNet scanners and adapters,
refer to the documentation for those products. The DeviceNet Adapter User
Manual, publication 1769-UMO001, contains examples on modifying I/O
module configurations with explicit messages while the system is running,

Tl YoumustuseaSeries B 1769-ADN adapter with the
1769-1F8, -OF8C, and -OF8V modules.

TIP After setting up each slot, be sure to choose 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.
7 Devieol - Rotetwon o Devieshel e

HEHE Edit View Metwork Device Tools Help

[al=-alss melv | @alEEE- = 6=

Hardware ————————————— x| =
EHE) Devieshlel
Category
AL Diive

Barcode Scamer
Communicalion Adapter
Deviceet to SCANpart
Dodge EZLINK

General Purpose Diserete 110
Geneic Device

Humen Machine Interface
Inductive Prosimiy Switch
Limit Switch

Motor Pratector

Phatoslectiic Sensor
Rackwell Automation miscela
SCANpart Adapter

Smart MCC

endor

Rockwell Automation - Aller B
Rockwell Automation - Dodge
Rockwell Automation - Electro-
Rockwell Automation - Reian

< l 21 || €/ »|M}\ Graph { Speadshest | Mastedsk | « L’J

Offine

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.
e Y ]

HE\\E Edit Yiew Metwork Device Took Help
EETaE e Rl e E
IiETE =1 1769-ADNIA =

[E] Devicehlet
Category

AC Drive
Barcode Scanner
Commurnication Adapter

E 1747-5DN Seanner Modul

1756 DNE/A
1761-MET-DNI Device Ne|
1761-MET-DNI Series B D
17634DN/A

-0 1770KFD R$232 Interfac
B 177150N Scanner Modl

1784-CPCIDS DeviceNet

1784-PCD PCMEIA Interfa)

1784 PCDS Scanner

B 1784-FCID Devicelet Int
B 1784-PCIDS DeviceMet &

29 1788-CN2DM Linking Dev
£ 1784:ADN Devicehlet Fle

7] Modular D84,

Devicelet to STANport
Dodge EZLINK.

General Purpose Discrete |/0
Generic Device

Human Machine Inteiface
Inductive Prosimity Switch
Linit Switch

Motor Protector

Photaelectic Sensor
Rockwell Automation miscella
SCANpon Adapter

Smart MCC

Vendor

Rockwell Automation - Aller B

Rockwell Automation - Dodge

Rockwell Automation - Electo

Rockuwel Autamation - Relian

: L 21| i1 0 1, Groph {Spreadest T Frasers L] ol
Offine I
TIP If 1769-ADN is not an option, you have an eatlier version

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

appears on the network.

21 769-ADM Compact 1/0 Adapber

x|

General | Madule Corfiguration | 140 Summary | Transactions |

|ﬂ 17E3ADM Compact 1AD Adapter

] s

A =i

- Dvevice Idankity [ Primary |
Vendor  [Fockwed Automation - #len-Bradiey (1]
Type: [Commurication Adaptes [12]

Device:  [1763:4DN Compact |0 Adapter [E9]
Calsog  [1765-ADN/E

Revision: | 2000
114 !

Concel | e |

5. Click the Module Configuration tab.

L I TES-ADM Compact 1D Adapter

General  Modhle Corfiguration | 10 Summary | Transactions |

Select and configuee the adapter, and any associabed modules,
that reside 1 the cuerent chazss

Dizplay Hardwara By: !—:'_.!:.I:.:.s_'
-] [T -] e
4+ 4+ ¥ E'Popeies

Slot | Bank ModieTyps =
a1

Handesane:
1768881 =]
17ESFAA

[ 175a0FaE

E 1769 F4-0F 2

ATESADNE

. =

1 PRSP
17631112

[ 17631018

I 17EHETE/F Ry 21

1PESHOTER 4
-
)

1763103278
o | ol |

[@ 17e3u08 DA

——

K |

—

Hep |

bt |

TIP

The I/O Summary tab provides the configured sized and
format of the I/O data.

The Transaction tab lets you send services supported by

the device. The Clear/Reset Memory transaction returns

the module’s configuration to the factory defaults, that is,
empty. This operation cannot be undone.
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C(mﬁgure the 1769-1F4 |nput 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,

MOdUIe Example following the 1769 I/O rules contained in the DeviceNet Adapter User
Manual, publication 1769-UMO001A. To simplify this example, we placed the
1769-1F4 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 appears.
-1 76%-ADM Compact 10 Adapber 2 x|

General  Module Configuration | 140 Susenaiy | Transacions |

- Select and corfigure the adaplen, and any aszocialad madulss,

that rezide in the curent chassis.
Chassis Type: Diisplay Heedware By: B Uposd t
Hardhwvarte: 4 4+ > [E"Propemiss

1789CLLY. CLL3 E Skl Bank| ModueType =
1768CRL1 - CRLY j fnta 1 [I763ADHA
1763CRR1 - CAA3 .

1789ECL

[l 17s9£ch »

b 1765-HSC
I 1 TESATRm

[ 17598168/ Rev 31

[ 1759159 | E
" REEEE i
W 17EHFAE - -

[ ] com | oo | v ||

2. Select the 1769-1F4/B.
Slot 1 appears to the right of the 1769-1F4.
3. Under the General tab, select the appropriate bank.

Bank 1 was selected in this example.
slot '01° - 1769-1F4/B ) 21

General |Advanced Parametersl Configuration Settingsl EDS FiIeI

1769-4 Channel Analog Input/E

Mame; |1 TE3-4 Channel dnalog Input/B

Slat: m

WVendor: Rockwell Automation - Allen-Bradley [1]
Type: General Purpoze Analag 140 [10]
Device: 17693-4 Channel Analog Input/B[35]
Catalog: 17E9-F4/B

External [0

E ach module has to be azsigned to a 'Bank'. Please input the ‘Bank' in
which this module belongs.

Bank: 1
] I Cancel Help
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4. Double-click this slot 1 box.

slok "D1° - 1TE9-1F4/8 7=

General | Advanced Parameters  Corfiguralion Sefling: IEI:‘S File |

Select the parameber thal you want o conhigure and inhiske an
action using the toolbar,
[ Group: e Hestoe T3 Help
o Parameter Current Value
) Channed 0 _
= 100 Charnel 0 Ensbie =]
101 Fiker Frequency 0 Hz =
102 tnput Trpe 10 to 410V de =
“ 103 Dota Format Engineering Units =
Tl Channed 1
- 200 Charnel 1 Dissble =
b~ 201 Fier Fraquency 80 He =
22 Input Type 4 ba 20 ma =
203 Daka Format Scaled-for-PID =
_5i Channel 2
_& Channel 3

[m:|r.ama||Hab|

By default, the 1769-IF4 module contains six input words and no output
words.

5. 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 under-range bits for the four
channels.

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

7. 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
series B 1769-1F4 module is two. With this setting, you may leave the
electronic keying to Exact Match. It is not recommended to disable
keying, but if you ate not sure of the exact revision of your module,
selecting Compatible Module allows your system to operate, while still
requiring a 1769-1F4 module in slot 1.

The series B 1769-1F4 module differs from the series A module only in
that it allows external 24V dc power. The external power connection
allows you to draw 24V dc power for the module from your external
source, should your 1769 power supply not provide enough 24V dc
power for your particular set of 1769 I/O modules.
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If you are using external 24V dc power for your 1769-1F4 module, you
must click the white box to the left of “Using External +24v Power
Source”, so that a check mark appears in the box. Do not click on the
box if you are not using external 24V dc power.

Each of the four analog input channels are 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 4 of this manual for a complete description of
each of these configuration categories.

1769-1F4 Example of External Power

In this example, channels 0 through 4 are used and external power is being
supplied from an external 24V dc power source. In addition, channels 0 and 1
are driven by 4 to 20 mA transducers, while channels 2 and 3 are driven by
devices generating 0 to 10V dc analog signals.

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 through 3 are not being used with a PID loop and have been

configured for the Raw/Proportional Data Format for maximum resolution.
fok 01° - 1769-1F4/B i B3

Genersl Advanced Parameters | Configueation Setings | EDS Fie |
Select the parsmeter thal you wark b corfigure and nitate an

aclion uging the toabar
bt Besore 1) Help
| ] Parameter | urrent Yalue
Input Data Size All frput Data (6 WORDS) [ =
Electranic Keying Compatible Module |t

Caorfigured Minar Revision 1
Actuzl Minoe Revision 1

ILksa Extermal Posser Souron

=]

9
&
7
g

o [+

ok, Cancet | Hep |

Click OK, and your configuration for the 1769-1F4 analog input module is
complete.
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cOI]ﬁgure the 1769-0F8C After leaving the 1769-1F4 configuration screen, the I/O Bank 1 screen for the
1769-ADN adapter should look like the following:
Output Module Example T ——— -
General  Modus Configuation II.ﬁJSmml Transactions |
 taasra———i
Chassis Type: Dicplay Hardwere By W Lipioad
[17EaBus ] |cataiog Mame B i—
Harchare: + 1 X (57 Eropetes
TR =] Skt | Bark| ModueType =
[l 17508168 Aria 1 [I7e3ADNE
E 1769-0B16/8/Fw Aev 3 Hom 1 [7esiFas
1TES-0BTEPA L =
17530B16R/E =»
[l 17sa.0m32 L
ﬁ 17630884, J
1TESOF 244
17850F2/8
[] 17sa0FaCi
17590FEV/A ik e
Mgy | —
ok | cenes | aoy | Hew |

1. Just as you did for the 1769-IF4 module, click on the drop-down arrow
next to the empty slot and this time choose the 1769-OF8C.

2. Click on the Slot 2 button that appears to the right of the 1769-OF8C

module.
slat 02 - 1769-0FBC/A ] gl |
Genesal  Advanced Paramsters | Conliguation Settings | EDS Fike |
Select the parameter that you want bo corfigure and initiabe an
aclion usirg the loabar
kiBestoe T Help
» | ] parameter | Current Valus
4 Input Data Size 11 Input WWords Allocatedt , (=
5 Cutput Data Sine 9 Output Wards Mocsted [+
& Elzctronic Kaying Compatible Madule -
7 Configured Minor Revison 1
B @ Actual Minor Revision 1
g Uss Externsl Power Sourcs 1
4] |
ok | cace | Hep |

By default, the 1769-OF8C module contains eleven input words and
nine output words.
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3. Click on the Configuration Settings button to see what the eleven input
and nine output words represent.

The eleven 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 containing 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
wortds. The Revision number for the series B 1769-OF8C module is
two. With this, you may leave the Electronic Keying to Exact Match. It
is not recommended to disable keying, but if you are unsure of the exact
revision of your module, selecting Compatible Module allows your
system to operate, while still requiring a 1769-OF8C module in slot 2.

1769-0F8C Example of External Power

The series B 1769-OF8C module differs from the series A module only in that
it allows external 24V dc power. The external power connection allows you to
draw 24V dc power for the module from your external source, should your

1769 power supply not provide enough 24V dc power for your particular set
of 1769 1/O modules.

If you are using external 24V dc power for your 1769-OF8C module, you must
click the white box to the left of “Using External +24v Power Source”, so that
a check mark appears in the box. Do not click on the box if you are not using
external 24V dc power.
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1769-0F8C Example of Output Channels

Each of the two analog output channels are disabled by default. To enabled a
channel, click its Enable box so that a check mark appears in it. Then, choose
your Output Range, Data Format, and the state or your outputs should the
controlling processor be 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 will hold the analog output at the last value received
before the processor 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 should the processor be placed in program
mode or fault. The values used for user-defined state must be valid
values determined by the selected Data Format and Output Range. If
communications fail, you may 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 to 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 to 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
processor is placed into program mode, faults, or loses communications. The
decimal number 6241 represents 4 mA, when using the Raw/Proportional

Data Format.
Slok ‘02 - 1769-0F8C/A : 21 x|

Geneal | Advanced Parsmeters Corfiguration Settings | EDS Fie |

Select the parameter thal youwant 1o corfiguie and nbste an

B4 Gioups It Bestons 1 Help

o] Paramster Current Vake =
< Channel 1
= 400 Programjldeto Fauk Ena...  Lesve Oukpubsin Program
= 400 Hold for indialzation Chi Disabled
- 402 Program Mode Chi Hiold Last State
403 Faulk Mode Chi Hiold Last State:
404 Enadle Ramping Chi Dizabled

I 405 Enable Alam Latching Chi  Disabled

i~ 406 Enable User Ircerrupt on,,,  Disabled

407  Enable User Interrupt on .., Disabled

409 Channel 1 Enable Enabled
- 410 Output Range Chl 4 bo 20 ma DC
O aka Format Scabed For PID

420 Fault Yalue Chi 0 =
i SR — i_rJJ
0K |  Cancel | e |

Click OK, and your configuration for the 1769-OF8C analog output module is

complete.
EX.1769-ADN Compact 10 Adapter 2] x|
General Module Configuration | 120 Summary | Transactions
Select and configure the adapter, and any azsociated modules,
- that regide in the curent chassiz.
Chassiz Type: Display Hardware By: B Upioad
|1?EE Bus j ICataIng Hame j i) Diownload
Hardware: 4+ + X gErnperties
E| 1763-45CI - Slat | Bank. | todule Type -
AP 17eaCLLr - L3 [ nta 1 [17E3ADN/E
g P1769-CRL1 - CRL3 o 1 [1763IF4/E
dP1769-CRAT .- CRR3 » [Joz 1 [17690FsC/a  —
17R3ECL B 1 [1763-FA2
1763-ECR 1 [1763ECR
] 1783H5C [ ]
il 1763441624
il 17694A16/8/PW Rew 3.1
il 1755448
] 1763F 4/ - =
[El a=rriman e
1] | L|_I 4| | v
k. I Cancel | Apply | Help |

IMPORTANT Be sure to add appropriate power supplies and end caps.
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Appendix E

Positive Decimal Values

Two's Complement Binary Numbers

The processor memory stores 16-bit binary numbers. Two’s complement

binary is used when performing mathematical calculations internal to the
processor. Analog input values from the analog modules are returned to the
processor 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

215,

Each position can be 0 or 1 in the processor 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.

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

Figure E.1 Positive Decimal Values

— 1x2'% = 16384

—1x2'% =8192

—1x2'2 =4096
—1x2'" =2048
—1x2'0 =1024

—1x28
—1

—1x2% = 512

=256
x27 =128
—1x2% =64

16384
8192
4096
2048
1024

512
256
128

64

—1x25

=32 32

1x2% =16 16
1x2% = 8
1x22—4

1x2" =2
T 1x2°_1 1

i1 1 1 1 1 1 1 1

1 32767

0x215 =0 This position is always 0 for positive numbers.

_ 9 11498+93+92491 _
T 10 3 0000 1001 0000 1110 =2 WAVAMVEVAE
2048+256+8+4+2 = 2318

0010 0011 0010 1000 = 213+23+28+25+73 _

8192+512+256+32+8 = 3000
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n two’'s complement notation, the rar lert position 1s always ofr negative
egative Decimal Values  In two’s compl ion, the far left position is always 1 for negat

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 E.2 all positions are 1 and the value is 32767 -
32768 = -1.

Figure E.2 Negative Decimal Values

— 1x2' = 16384 16384
—1x2'3 =8192 8192
—1x2'2 = 4096 4096
—1x2"" =2048 2048
—1x210 = 1024 1024
—1x2% = 512 512
—1x28 =256 256
—1x27 =128 128
—1x28 =64 64
—1x25 =32 32
1x2% =16 16

1x2% =8 8

1x22 =4 4
( 1x2' =2 2
0 _
Tﬁuz =1 1
11 1 1 1]

‘11111111111 32767

L1 x 215 = 32768 This position is always 1 for negative numbers.

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

30755 - 32768 = -2013
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Glossary

The following terms and abbreviations are used throughout this manual. For
definitions of terms not listed here refer to .Alen-Bradley’s Industrial Automation
Glossary, Publication AG-7.1.

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 uset-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
processor.

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

bus connector — A 16-pin male and female connector 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 read by the
processor, expressed in dB.

common mode rejection ratio — 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 caused by a voltage common
to its input terminals relative to ground. CMRR=20 Logyq (v1/v2)

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.
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configuration word — Contains the channel configuration information
needed by the module to configure and operate 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 master 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 operation — The difference in voltage between a channel’s
positive terminal and negative terminal.

digital filter — A low-pass filter incorporated into the A/D converter. The
digital filter provides very steep roll-off above it’s cut-off 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.

hold last state — A configuration selection that instructs the module to keep
the outputs at the last converted value prior to 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/O 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-bit field.

linearity error — An analog input or output is composed of a series of voltage
or current values corresponding to digital codes. For an ideal analog input or
output, the values lie in a straight line spaced by a voltage or current
corresponding to 1 LSB. 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 Pl

,° | Ideal Transfer

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 wodule update time

module update time — For input modules, the time 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 processor. For output modules, the
time required for the module to receive the digital code from the processor,
convert it to the analog output signal, and send it to the output channel.

multiplexer — An switching system that allows several signals to share a
common A/D or D/A converter.

normal mode rejection — (differential mode rejection) A logarithmic
measure, in dB, of a device’s ability to reject noise signals between or among

circuit signal conductors.

normal operating range — Input or output signals are within the configured
range. See page 1-2 for a list of input and output types/ranges.
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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 will include
gain, offset and drift elements, and is defined at 25°C, and also over the full
operating temperature range (0 to 60°C).

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

analog output module — An I/O module that contains circuits that output an
analog dc voltage or current signal proportional to a digital value transferred to
the module from the processor.

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

resolution — The smallest detectable change in a measurement, typically
expressed in engineering units (e.g. 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 4096.

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 required for the channel data
word signal to reach a specified percentage of its expected final value, given a

large step change in the input signal.

update time — see “module update time”
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1769-0F2 A-7
channel
definition 1-1
channel diagnostics 5-3
channel reconfiguration time 3-8, 3-24
channel scan time 3-8, 3-24
channel status LED 1-6
channel step response 3-6, 3-23
channel switching time 3-8, 3-24
channel update time
definition 1-1
CMRR. See common mode rejection ratio
common mode rejection 3-6, 3-23, A-3
definition 1-1
common mode rejection ratio
definition 1-1

common mode voltage
definition 1-1
common mode voltage range
definition 1-1
specification A-3
common mode voltage rating 3-6, 3-23
configuration errors 5-6
configuration word
1769-IF4 3-5, 3-22
1769-0F2 4-6
definition 1-2
contacting Rockwell Automation 5-12
current draw
1769-IF4 2-2, A-3
1769-0F2 2-2, A-3
cut-off frequency 3-7, 3-24

D

D/A converter 1-9
definition 1-2
data echo 4-4, 4-21
definition 1-2
data loopback 4-4, 4-21
See also data echo.
data word
definition 1-2
dB
definition 1-2
decibel. See dB.
definition of terms 1-1
DeviceNet adapter
configuration example »?—D-10
user manual publication number
Preface-2
diagnostic bits 4-2, 4-20
differential mode rejection. See normal
mode rejection.
differential operation
definition 1-2
digital filter 3-6, 3-23
definition 1-2
DIN rail mounting 2-8

E
electrical noise 2-4
EMC Directive 2-1
end cap terminator 2-6
error codes 5-6
error definitions 5-4
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errors
configuration 5-6
critical 5-4
extended error information field 5-5
hardware 5-5
module error field 5-5
non-critical 5-4
European Union Directives 2-1
extended error codes 5-6
extended error information field 5-5
external power switch 2-10

F

fault condition
at power-up 1-6
fault mode 4-8
fault value 4-11, 4-31
filter 3-6, 3-23
definition 1-2
filter frequency 3-6, 3-23

and channel step response 3-6, 3-23

and channel update time 3-7, 3-24
definition 1-2
finger-safe terminal block 2-16
frequency
cut-off frequency 3-7, 3-24
response graphs 3-7, 3-24
FSR. See full scale range.
full scale
definition 1-2
full scale error
definition 1-2
full scale range
1769-IF4 specifications A-3
1769-0F2 specifications A-7
definition 1-2
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G

gain error. See full scale error.
generic profile

configuration example C-1
grounding 2-10

H

hardware errors 5-5
heat considerations 2-4
hold last state
bits 4-2, 4-21
definition 1-2
fault mode 4-8
program/idle mode 4-9, 4-29, 4-30

inhibit function 5-12
input data file 4-2, 4-19
input data formats
engineering units 3-10, 3-28
percent range 3-10, 3-28
raw/proportional data 3-10, 3-27
scaled for PID 3-10, 3-28
valid formats/ranges 3-11, 3-28
input filter selection 3-6, 3-23
input image
definition 1-2
input module
channel configuration 3-5, 3-22
enable channel 3-6, 3-23
input module status
general status bits 3-3, 3-18
over-range flag bits 3-3, 3-19
under-range flag bits 3-3, 3-19
input type/range selection 3-9, 3-27
installation 2-1-2-9
grounding 2-10
heat and noise considerations 2-4

L

least significant bit. See LSB.
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module error field 5-5
module inhibit function 5-12
module scan time

definition 1-3
module update time 3-8, 3-24

definition 1-3

examples 3-9, 3-26
mounting 2-6-2-8
multiplexer

definition 1-3
multiplexing 1-7

negative decimal values E-2
noise rejection 3-6, 3-23
normal mode rejection
definition 1-3
ratio A-3
number of significant bits
definition 1-3

0
open-circuit detection 3-3, 3-19, 5-3
operation
system 1-6
out-of-range detection 5-3
over-range flag bits 3-3, 3-19, 4-3,
4-20
under-range flag bits 3-3, 3-19, 4-3,
4-20
output data file 4-2, 4-18
output data formats
engineering units 4-7
percent full range 4-8
raw/proportional data 4-7
scaled for PID 4-7
valid formats/ranges 4-12, 4-33, 4-34
output image
definition 1-4
output module
channel configuration 4-6, 4-24
configuration data file 4-5, 4-22
enable channel 4-7, 4-25
output module status
diagnostic bits 4-2, 4-20
general status bits 4-3, 4-19
hold last state bits 4-2, 4-21
over-range flag bits 4-3, 4-20
under-range flag bits 4-3, 4-20

output range selection 4-8
overall accuracy
definition 1-4
over-range flag bits 3-3, 3-19, 4-3, 4-20

P

panel mounting 2-7-2-8
positive decimal values E-1
power-up diagnostics 5-3
power-up sequence 1-6
process alarms

1769-IF8 modules 3-30
program alteration 5-2
program/idle mode 4-9, 4-29, 4-30
program/idle to fault enable 4-10, 4-31
program/idle value 4-11, 4-32

reconfiguration time 3-8, 3-24
removing terminal block 2-15
replacing a module 2-9
resolution

definition 1-4

input channel 3-13

output channel 4-15
RSLogix 500

configuration example B-1-??
RSLogix 5000

configuration example C-1-??
RSNetworx

configuration example »?—D-10

S

safety circuits 5-2
scan time 3-8, 3-24, 1-3
spacing 2-6
specifications A-1
input
1769-1F8 A-5
output
1769-0F8C A-9
1769-0F8V A-11
status word
definition 1-4
step response 3-6, 3-23
step response time
definition 1-4
switching time 3-8, 3-24
system operation 1-6
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T

terminal block
removing 2-15
wiring 2-16
terminal door label 2-18
terminal screw torque 2-16
troubleshooting
safety considerations 5-1
two’s complement binary numbers E-1

U
under-range flag bits 3-3, 3-19, 4-3, 4-20
update time. See channel update time.
update time. See module update time.
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wire size 2-16
wiring 2-1

differential inputs 2-19

input module 2-19-2-21

input terminal layout 2-19

mixed transmitter type 2-21

module 2-16

modules 2-17

ouput terminal layout 2-24

output module 2-24

routing considerations 2-4

single-ended sensor/transmitter types
2-20

terminal block 2-16
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