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Trusted TMR 24V DC/48V DC Output Module - 40 Channel

Important User Information

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Summary of changes

About this Publication

This manual includes new and updated information. Use these reference
tables to locate changed information.

Grammatical and editorial style changes are not included in this summary.

Global changes

This table identifies changes that apply to all information about a subject in
the manual and the reason for the change. For example, the addition of new
supported hardware, a software design change, or additional reference
material would result in changes to all of the topics that deal with that subject.

Subject Reason

Updated branding Marketing product change

This manual specifies the maintenance requirements and describes the
procedures to assist troubleshooting and maintenance of a Trusted system.

This manual is for plant maintenance personnel who are experienced in the
operation and maintenance of electronic equipment and are trained to work
with safety systems.

Disclaimer

It is not intended that the information in this publication covers every
possible detail about the construction, operation, or maintenance of a control
system installation. You should also refer to your own local (or supplied)
system safety manual, installation, and operator/maintenance manuals.

Revision and updating policy

This document is based on information available at the time of its publication,
however, they are subject to change from time to time. The latest versions of
the manuals are available at the Rockwell Automation Literature Library:
rok.auto/literature.

Trusted release

This technical manual was updated for Trusted Release 4.0.

Rockwell Automation Publication ICSTT-RM451D-EN-P - March 2021 5
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Preface

Latest product information

See the Trusted Release Note for the revision of this document applicable to

the release at rok.auto/pcdc.

For the latest information about this product, review the Product
Notifications and Technical Notes available at rok.auto/knowledgebase.

Some of the Articles in the Knowledgebase require a TechConnect™ Support
Contract. For more information, go to Knowledgebase Document ID: IP62.2-
TechConnect Support Contract - Access Level & Features.

Q Tip: Sign in to your Rockwell Automation account to view Knowledgebase articles.
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Chapter 1

Product overview

The Trusted® Triple Modular Redundant (TMR) 24V DC / 48V DC Digital
Output Module interfaces to 40 field devices. Triplicated diagnostic tests are
performed throughout the Module including measurements for current, and
voltage on each portion of the voted output channel. Tests are also performed
for stuck on and stuck off failures. Fault tolerance is achieved through a TMR
architecture within the Module for each of the 40 output channels.

Automatic line-monitoring of the field device is provided. This feature enables
the Module to detect both open and short circuit failures in field wiring and
load devices.

The Module provides onboard Sequence of Events (SOE) reporting with a
resolution of 1 ms. An output change of state triggers an SOE entry. Output
states are automatically determined by voltage and current measurements
onboard the Module.

This Module is not approved for direct connection to hazardous areas and
should be used in conjunction with Intrinsic Safety Barrier devices.

Features

e 40 TMR output channels per Module.

e Comprehensive, automatic diagnostics and self-test.

e Automatic line monitoring per channel to detect open circuit and short
circuit field wiring and load faults.

e 2500V impulse withstand opto/galvanic isolation barrier.

e Automatic overcurrent protection (per channel), no external fuses
required.

e Onboard Sequence of Events (SOE) reporting with 1 ms resolution.

e Module can be hot-replaced online using dedicated Companion
(adjacent) Slot or SmartSlot (one spare slot for many Modules)
configurations.

e Front Panel output status light-emitting diodes (LEDs) for each
channel indicate output status and field wiring faults.

e Front Panel Module status LEDs indicate Module health and
operational mode (Active, Standby, Educated).

e TiuV Certified IEC 61508 SIL 3.

e Outputs are powered in isolated groups of eight. Each such group is a
Power Group (PG).

Rockwell Automation Publication ICSTT-RM451D-EN-P - March 2021 7






Chapter 2

Description

The TMR 24V DC/48V DC Digital Output Module is a member of the Trusted
range of Input/Output (I/0) Modules. All Trusted I/O Modules share common
functionality and form. At the most general level, all I/O Modules interface to
the Inter-Module Bus (IMB) which provides power and allows communication
with the TMR Processor. In addition, all Modules have a field interface that is
used to connect to Module-specific signals in the field. All Modules are Triple
Modular Redundant (TMR).
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Figure 1: Module Architecture

All High Integrity I/O Modules are made up of four sections: Host Interface
Unit (HIU), the Field Interface Unit (FIU), the Field Termination Unit (FTU),
and the Front Panel Unit (or FPU).
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Chapter 2 Description

Figure 2 shows a simplified block diagram of the Trusted 24/48V DC Digital

Output Module.
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Figure 2: Functional Block Diagram

Field Termination Unit (FTU) The Field Termination Unit (FTU) is the section of the I/O Module that
connects all three FIUs to a field interface. The FTU provides the Group Fail-
Safe switches and passive components necessary for signal conditioning,
overvoltage protection, and EMI/RFI filtering. When installed in a Trusted
Controller or Expander Chassis, the FTU field connector interconnects to the
Field I/O Cable Assembly attached at the rear of the Chassis.

The SmartSlot link is passed from the HIU to the field connections via the
FTU. These signals go directly to the field connector and maintain isolation
from the I/O signals on the FTU. The SmartSlot link is the intelligent
connection between Active and Standby Modules for coordination during
Module replacement.

Field Interface Unit (HU) The Field Interface Unit (FIU) is the section of the Module that contains the
specific circuits necessary to interface to the particular types of field I/O
signals. Each Module has three FIUs, one per slice. For the TMR 24V DC/48V
DC Digital Output Module, the FIU contains one stage of the output switch
structure, and sigma-delta (3A) output circuit for each of the 40 field outputs.
Two additional $A circuits provide optional monitoring of the external field
I/O supply voltage.
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Host Interface Unit (HIU)

Front Panel Unit (FPU)

12

The FIU receives isolated power from the HIU for logic. The FIU provides
additional power conditioning for the operational voltages that are required
by the FIU circuitry. An isolated 6.25 Mbit/sec serial link connects each FIU to
one of the HIU slices.

The FIU also measures a range of onboard “housekeeping” signals that help in
monitoring the performance and operating conditions of the Module. These
signals include power supply voltages, current consumption, onboard
reference voltages, and board temperature.

The HIU is the point of access to the Inter-Module Bus (IMB) for the Module.
It also provides power distribution and local programmable processing
power. The HIU is the only section of the I/O Module to directly connect to the
IMB Backplane. The HIU is common to most high integrity I/O types and has
type dependent and product range common functions. Each HIU contains
three independent slices, commonly referred to as A, B, and C.

All interconnections between the three slices incorporate isolation to help
prevent any fault interaction between the slices. Each slice is considered a
Fault Containment Region (FCR), as a fault on one slice has no effect on the
operation of the other slices.

The HIU provides the following services common to the Modules in the
family:

e High Speed Fault Tolerant Communications with the TMR Processor
via the IMB interface.

e FCR Interconnect Bus between slices to vote incoming IMB data and
distribute outgoing I/O Module data to IMB.

e Galvanically isolated serial data interface to the FIU slices.

e Redundant power sharing of dual 24V DC chassis supply voltage and
power regulation for logic power to HIU circuitry.

e Magnetically isolated power to the FIU slices.

e Serial data interface to the FPU for Module status LEDs.

e SmartSlot link between Active and Standby Modules for coordination
during Module replacement.

e Digital Signal Processing to perform local data reduction and self-
diagnostics.

e Local memory resources for storing Module operation, configuration,
and field I/O data.

e Onboard housekeeping, which monitors reference voltages, current
consumption and board temperature.

The Front Panel Unit (FPU) contains the necessary connectors, switches,
logic, and LED indicators for the Front Panel. For every type of Trusted I/O
Module, the FPU contains the Slice Healthy, Active/Standby, the Educated
LED indicators, and the Module removal switches. Additional bicolor LEDs
provide status indication for the individual I/O signals. Serial data interfaces
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Line Monitoring and Output
States

Housekeeping

Fault Detection/Testing

connect the FPU to each of the HIU slices to control the LED status indicators
and monitor the Module removal switches.

The Module automatically monitors the output channel current and voltage to
determine the state of the output channel. The numerical output state and
line fault status are reported back to the application and are represented
below.

Table 1 Line Monitoring Fault Status

Description Numerical Output State Line Fault Status
Field Short Circuit 5 1

Output Energized (On) 4 0

No Load, Field Open 3 1

Circuit

Output De-energized (0ff) | 2 0

No Field Supply Voltage |1 1

It is recommended to fit a dummy load resistor to unused outputs so that a
current is drawn that exceeds the NO-LOAD threshold. This helps prevent the
Module from signaling a NO-LOAD fault.

The Output Module automatically performs local measurements of several
onboard signals that can be used for detailed troubleshooting and verification
of Module operating characteristics. Measurements are made within each
slice’s HIU and FIU.

Extensive diagnostics provide the automatic detection of Module faults. The
TMR architecture of the Output Module and the diagnostics performed verify
the validity of all critical circuits. Using the TMR architecture provides a Fault
Tolerant method to withstand the first fault occurrence on the Module and
continue normal output controls without interruption in the system or
process. Faults are reported to the user through the Healthy status indicators
on the Front Panel of the Module and through the information that is
reported to the TMR Processor. Under normal operations, all three Healthy
indicators are green. When a fault occurs, one of the Healthy indicators
flashes red. It is recommended that this condition is investigated and if the
cause is within the Module, it should be replaced.

Module replacement activities depend on the type of spare Module
configuration that is chosen when the system was configured and installed.
The Module may be configured with a dedicated Companion Slot or with a
SmartSlot for a spare replacement Module.

From the IMB to the field connector, the I/O Module contains extensive fault
detection and integrity testing. As an output device, most testing is performed
in a non-interfering mode. Data input from the IMB is stored in redundant
error-correcting RAM on each slice portion of the HIU. Received data is voted
on by each slice. All data transmissions include a confirmation response from
the receiver.

Rockwell Automation Publication ICSTT-RM451D-EN-P - March 2021 13
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Sequence of Events
Characteristics

Output Switch Structure
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Periodically, the TMR Processor commands the onboard Digital Signal
Processors (DSPs) to perform a Safety Layer Test (SLT). The SLT results in the
DSP verifying with the TMR Processor its ability to process data with
integrity. In addition, the DSP uses Cyclical Redundancy Checks (CRC) to
verify the variables and configuration stored in Flash memory.

Between the HIU and FIU are a series of galvanically isolated links for data
and power. The data link is synchronized and monitored for variance. Both
FIU and HIU have onboard temperature sensors to characterize temperature-
related problems.

The power supplies for both the HIU and FIU boards are redundant, fully
instrumented and testable. Together these assemblies form a Power Integrity
Subsystem.

The Module automatically measures the field voltage and current to
determine the state of each output channel. An event occurs when the output
transitions from one state to another. When a channel changes state, the
onboard timer value is recorded. When the TMR Processor next reads data
from the Output Module, the channel state and real-time clock value are
retrieved. The TMR Processor uses this data to log the state change into the
system Sequence of Events (SOE) log. The user may configure each output to
be included in the system SOE log. Full details of SOE are contained in
Trusted Sequence of Events and Process Historian Package Product
Description, publication ICSTT-RM243.

The Digital Output Module provides a TMR switch topology where the load is
driven by a total of three fully monitored, fail-safe (6 element) switch
channels, one physically resident on each FIU in the Module. Any single
switch or entire slice failure is designed to leave two of the three fail-safe
switch channels operational to power the load.

.
OFIU A OFIUB OFIUC
(o] (o} o
ALy SW1 BL>_| sw1 CL’_I sw1
o |no o [no. o |n~o.
cz2 ] ¥ |sw2 A2 sw2 B2 31 1 |sw2
—> j N.C. g :] N.C. g NG
"UPSTREAM" "DOWNSTREAM"
NEIGHBOUR NEIGHBOUR
"HOME"
OFIU

Figure 3: Output Switch Structure
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vTOPRAL G

PRIMARY GATE CONTROL C

SECONDARY GATE CONTROL
(FROM ANOTHER SLICE)

The upper switches in shown in Figure 3 are denoted as N.O. (Normally
Open), and are controlled by the FIU on which they are physically resident’.
The lower switches are depicted as N.C. (Normally Closed), and are controlled
by the “upstream” neighboring FIU.

Tip: In this context, N.0. is defined as being in the off state in the absence of control signal power,
and similarly, N.C. is the on state in the absence of contral signal power. These switches are
constructed from enhancement mode MOSFETs and are both guaranteed to be off in the absence of
Module power to create gate voltage signals to bias them on® (unlike electromechanical relays for
example).

The reason that the lower switches are specified to be on in the absence of
control signal power is to allow two channels to power the load should an

entire slice fail. Even if an entire slice fails, the surviving output circuits
carries the necessary control.

The structure of each FIU output is shown in this diagram:

POWER FROM GROUP FAILSAFE SWITCH

€© V TOP RAIL

® B CURRENT
DIAGNOSTIC SIGNAL

SWITCH 1

©

—{ H""~o.

1 ° SWITCH 2

| | e N.C.

® I VOLTAGE
DIAGNOSTIC SIGNAL

FAILSAFE VvV OouT
SWITCH BIAS (TO FIELD DEVICE)

Figure 4: Simplified Switch Circuit Diagram

A resistor provides a means of continuously monitoring the switch current. A
signal transistor is used to drive the gate of Switch 2. It provides Switch 2 with
a negative gate voltage, to minimize its on resistance, and serves to hold
Switch 2 on in case the secondary gate control loses power.

The Zener diode between the gate of Switch 2 and source is only required to
protect the gate from large voltage spikes on the drain that might capacitively
couple through when Switch 1 and Switch 2 are in the off state.

! Their “home” FIU.

2 The home FIU, supplies an independent control signal for the “downstream” FIU
FSS.

3 For an unfaulted transistor.
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16

The resistors in series with the gate of Switch 1 and the signal transistor serve
to protect the drive logic if there is a malicious switch failure. The pull-up
resistors define the gate voltages in the absence of power.

Switch Diagnostics

During normal operation, Switch 1 and Switch 2 are maintained on. In this
state, Switch 1 and Switch 2 exhibit a low resistance.

To determine the ability of the system to control the load via Switch 1 and
Switch 2, their gate voltages are modulated, one at a time. As the gate voltages
are modulated, the monitoring signals synchronously change in a predictable
fashion. The local DSP analyzes the relative amplitude and phase of these
small AC signals, to determine the on resistance and threshold voltages of
each switch.

The current to the load does not need to be completely interrupted to obtain a
level of confidence in the ability of the transistors to turn off. For the TMR
switch configuration in the on state, only one fail-safe switch at a time needs
to be modulated, while the other two bear the load current.

Short Circuit Protection

Output channels are classified as protected under IEC 61131-2, specifically
‘Protected Outputs Requirements’.

While energizes, the channel output current is monitored to protect the
channel switches from damage by a sustained overcurrent condition. Having
detected a sustained overcurrent condition a short-circuit fault state is
latched and the output is de-energized.

While de-energized, the output may be optionally be configured to detect
short-circuit field faults (resistance less than 40 Q) through System .INI file
configuration. The detection of short-circuits while de-energized relies upon a
partial energizing of the field circuit to determine the channel load resistance.
The partial energizing of a field circuit is designed to constrain any change in
field voltage or current to less than 2V or 100 mA, respectively.

Alatched short-circuit fault state can be cleared by operating the system Fault
Reset button or by transitioning the commanded channel state.

The output also includes a non-replaceable fusible link for absolute protection

Group Fail-Safe Switches

To support safe operation, the Output Module is equipped with a series of
switches that provide source power to a group of eight output channels, a
Power Group. The output Module Group Fail-Safe Switch (GFSS) is intended

Rockwell Automation Publication ICSTT-RM451D-EN-P - March 2021
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as a final control switch, which can de-energize any outputs that cannot be de-
energized in the normal way. For safety, the presence of two or more faults
within the Output Module causes the Group Fail-Safe Switches to de-energize,
resulting in all outputs in its group to de-energize.

There are three switches in parallel, which comprise the GFSS, one associated
with each 'slice’ of the power group. The GFSS’ are controlled via a signal from
one of the other two neighboring slices. This means that if one slice
determines from the output states that an output is not in a de-energized
state when it should be, then it can command its own GFSS and those of the
other slices GFSS to de-energize. This results in two of the three elements of
the GFSS structure to de-energize, leaving only one GFSS element energized.
If two slices do the same thing, then the last GFSS output de-energizes. For
example, this would occur if two or more output switch elements fail in a
'stuck-on' state such that the output cannot de-energize.

The GFSS control signal is generated by a charge pump driven from the
comms clock to the slice power group. If the clock fails, then the GFSS bias
collapses. This means that even if the ability of the slice to communicate with
a power group is lost, the GFSS can still be de-energized by stopping the
comms clock. If a slice fails, the watchdog on the HIU times out and resets the
slice, this shuts down the FIU power supply and the associated GFSS control
signal also de-energizes.
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Chapter 3

Module Insertion and
Removal

Cable Selection

Installation

Before installation, visually inspect the Module for damage. Ensure that the
Module housing appears undamaged and inspect the I/O connector at the
back of the Module for bent pins. If the Module appears damaged or any pins
are bent, do not install the Module. Do not try to straighten bent pins. Return
the Module for replacement.

Ensure that the Module is of the correct type.

Record the Module type, revision, and serial number of the Module before
installation.

A WARNING: The Module contains static sensitive parts. Static handling precautions must be
observed. Specifically ensure that exposed connector pins are not touched. Under no
circumstances should the Module housing be remaved.

To install the Module:

1. Ensure that the field cable assembly is installed and correctly located.

2. IfI/O Module keys are used, verify that all keys are installed in the
correct positions and properly seated in their slots.

3. Release the ejector tabs on the Module using the release key. Ensure
that the ejector tabs are fully open.

4. Holding the ejectors, carefully insert the Module into the intended slot.

5. Push the Module fully home by pressing on the top and bottom of the
Module fascia.

6. Close the Module ejectors, ensuring that they click into their locked
position.

The Module should mount into the chassis with a minimum of resistance. If
the Module does not mount easily, do not force it. Remove the Module and
check it for bent or damaged pins. If the pins have not been damaged, try
reinstalling the Module.

I/O cables suitable for use with the Trusted TMR 24/48V DC Digital Output
Module are detailed in the following Product Descriptions.

e Trusted I/O Companion Slot Cables Product Description, publication
ICSTT-RM311 (PD-TC200)

e Trusted I/O SmartSlot Cables Product Description, publication ICSTT-
RM313 (PD-TC500)

Rockwell Automation Publication ICSTT-RM451D-EN-P - March 2021 19


https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/icstt-rm311_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/icstt-rm313_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/icstt-rm313_-en-p.pdf

Chapter 3 Installation

The Product Descriptions that are detailed above also detail the types of Field
Termination Assembly (FTA) or Versatile Field Termination Assembly (VFTA)
which may be used with this type of Module.

Custom length multi-core FTA cables are 0.5 mm?® with a resistance of 40
Q/km. For example, a 50-m cable has 4-Q loop impedance at 0.5 A, this
equates to a 2V DC volt drop.

Termination Unused outputs should be commanded off in the application and wired
through a 10K 0.5-W resistor to zero volts.

Module Pin-out Connections This table describes the module pin-out connections:

Table 2 Field Connector Pin-out

c B A
1 SmartSlot Link C SmartSlot Link B SmartSlot Link A
2
3 Chan’5(+) Pwr Group 1(+) Chan1(+)
4 Chan 6 (+) Pwr Group 1(+) Chan2(+)
5 Pwr Group 1Rtn Pwr Group 1(+) Pwr Group 1Rtn
6 Chan7(+) Pwr Group 1(+) Chan 3 (+)
7 Chan 8 (+) Pwr Group 1(+) Chan 4 (+)
8
9 Chan 13 (+) Pwr Group 2 (+) Chan9(+)
10 Chan 14(+) Pwr Group 2 (+) Chan10(+)
1 Pwr Group 2 Rtn Pwr Group 2 (+) Pwr Group 2 Rtn
12 Chan15(+) Pwr Group 2 (+) ChanT1(+)
13 Chan16(+) Pwr Group 2 (+) Chan12(+)
14
15 Chan 21(+) Pwr Group 3 (+) Chan17(+)
16 Chan 22 (+) Pwr Group 3 (+) Chan18(+)
17 Pwr Group 3 Rtn Pwr Group 3 (+) Pwr Group 3 Rtn
18 Chan 23 (+) Pwr Group 3 (+) Chan19(+)
19 Chan 24 (+) Pwr Group 3 (+) Chan 20 (+)
20
21 Chan 29 (+) Pwr Group 4 (+) Chan 25(+)
22 Chan 30 (+) Pwr Group 4 (+) Chan 26 (+)
23 Pwr Group 4 Rtn Pwr Group 4 (+) Pwr Group 4 Rtn
24 Chan 31(+) Pwr Group 4 (+) Chan 27(+)
25 Chan 32 (+) Pwr Group 4 (+) Chan 28 (+)
26
27 Chan 37(+) Pwr Group 5(+) Chan 33 (+)
28 Chan 38 (+) Pwr Group 5(+) Chan 34 (+)
29 Pwr Group 5 Rtn Pwr Group 5 (+) Pwr Group 5 Rtn
30 Chan 39 (+) Pwr Group 5 (+) Chan 35 (+)
32 Chan 40 (+) Pwr Group 5 (+) Chan 36 (+)
32
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Trusted Module All Trusted Modules have been Keyed to help prevent insertion into the wrong
Polarisation/Kevin position within a Chassis. The polarization comprises two parts; the Module,
ying and the associated field cable.

Each Module type has been keyed during manufacture. The organization
responsible for the integration of the Trusted System must key the cable by
removing the keying pieces from the cable so that they correspond with the
bungs that are fitted to the associated Module before fitting.

i z_" 4| CableExit

1 -----
|
Polarising/Keying : —
- |
Fins. - : Trusted Cable Swap
(Remove using ! hood P -
side cutters where i Lonnector
identified below) i if Fitted
|
l
! /L
12 -

\ Eelease button

Figure 5: Module Polarization

For Cables with Companion slot installations, both keying strips must be
polarized.

For this Module (T8461) remove keying pins 1, 5 and 7.
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Module Configuration

T8461 Complex Equipment

Definition

Application

There is no configuration required to the physical Output Module. All
configurable characteristics of the Module are performed using tools on the
Engineering Workstation (EWS) and become part of the application or
System.INI file that is loaded into the TMR Processor. The TMR Processor
automatically configures the Output Module after applications are
downloaded and during Active/Standby changeover.

The IEC 61131 TOOLSET provides the main interface to configure the Output
Module. Details of the configuration tools and configuration sequence are
provided Trusted Toolset Suite Product Description, publication ICSTT-
RM249 (PD-T8082). There are three procedures necessary to configure the
Output Module:

1. Define the necessary I/O variables for the field output data and Module

status data using the Dictionary Editor of the IEC 61131 TOOLSET.

2. Create an I/O Module definition in the I/O Connection Editor for each
I/0O Module. The I/O Module definition defines physical information,
for example, Chassis and Slot location, and allows variables to be
connected to the I/O channels of the Module.

3. Using the Trusted® System Configuration Manager, define custom
LED indicator modes, per-channel default or fail-safe states, and other
Module settings.

The T84611/O Complex Equipment Definition includes eight I/O boards,
referenced numerically by Rack number:

Table 3 Complex Equipment Definition

Rack 1/0 Board Description Data Type Direction No. of
Channels

1 1] OEM Parameters - - -

Field Output Status Boolean Out 40
2 STATE Field Output State Integer In 40
3 Al QOutput voltage Integer In 40
4 Cl QOutput current Integer In 40
5 LINE_FLT Line Fault Status Boolean In 40
6 DISCREP Channel Discrepancy Integer In 3
7 HKEEPING Housekeeping Registers Integer In 57
8 INFO 1/0 Module Information Integer In 1

There are two OEM parameters that are included in the first rack (DO Board).
These OEM parameters define the primary Module position; declaring the
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Module’s chassis and slot location. There is no need to define the secondary
Module position within the IEC 61131 TOOLSET. Where systems may be
required to start up with Modules in the secondary position as the Active
Module, for example, primary Module is not installed when application is
started, the secondary Module’s position should be declared in the Module
definition of the System Configuration Manager.

Table 4 OEM Parameters

OEM Parameter Description Notes
TICS_CHASSIS The number of the Trusted Chassis | The Trusted Controller Chassis is 1, and
where the primary I/0 Module is Trusted Expander Chassis are 2 to 15.
installed
TICS_SLOT The slot number in the Chassis The 1/0 Module slots in the Trusted
where the primary I/0 Module is Controller Chassis are numbered from 1to
installed 8.
The 1/0 Module slots in the Trusted
Expander Chassis are numbered from 1to
12.

This board provides the connection to the logical output control signal for
each of the field outputs.

Table 5 Rack 1: DO descriptions

Channel Description
1 Field output channel 1logical state
2 Field output channel 2 logical state
40 Field output channel 40 logical state

The user application should set the output control signal to true (logic ‘1) to
turn ON or energize an output, and false (logic ‘0’) to turn OFF or de-energize
an output.

This board provides the majority voted numerical output state. This indicates
the operational status of the output channel and associated field connection.

Table 6 Rack 2: STATE bit Descriptions

Channel Description
1 Field output channel 1 state
2 Field output channel 2 state
40 Field output channel 40 state

Table 7 Rack 2: State Output Descriptions

Channel Description

7 Channel fault
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Table 7 Rack 2: State Output Descriptions

Channel Description
6 Field fault (for example, field leakage to OV or
24V)
5 Short circuit in field wiring or load
4 Output energized (ON)
3 Open circuit in field wiring or load
2 Output de-energized (OFF)
1 No field supply voltage
0 Unused
Rack 3: Al

The Al board returns the field loop voltage at the output.

Table 8 Rack 3: AI Descriptions

Channel Description
1 Field output channel 1voltage
2 Field output channel 2 voltage
40 Field output channel 40 voltage

The voltage is the median value that is taken from the triplicated Module. The
voltage level is reported as an integer, with the units being 1/500V. This may

be used directly, scaled arithmetically, or scaled using the IEC 61131 TOOLSET
conversion tables.

To scale the value arithmetically, simply divide the returned ‘integer’ by 500 to
return the voltage as either a REAL or INTEGER as required.

The IEC 61131 TOOLSET conversion tables may be used to convert the value to
engineering units, in this case voltage. The full-scale range for this number
format is decimal +64, corresponding to physical range —32000 to +32000.

Rack 4: CI

The CI board returns the field loop current at the output.

Table 9 Rack 4: CI Descriptions

Channel Description
1 Field output channel 1current
2 Field output channel 2 current
40 Field output channel 40 current
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The current is the sum value that is taken from the triplicated Module. The
current level is reported as an integer, with the units being 1/1000A. This may
be used directly, scaled arithmetically or scaled using the IEC 61131 TOOLSET
conversion tables.

To scale the value arithmetically, simply divide the returned ‘integer’ by 1000
to return the current as either a REAL or INTEGER as required.

The IEC 61131 TOOLSET conversion tables may be used to convert the value to
engineering units, in this case current. The full-scale range for this number
format is decimal +32, corresponding to physical range —32000 to +32000.

Rack 5: LINE_FLT
This table describes Rack 5: LINE_FLT:

Table 10 Rack 5: LINE_FLT Descriptions

Channel Description
1 Field output channel 1line fault
2 Field output channel 2 line fault
40 Field output channel 40 line fault

The line fault input state is reported as true (logic ‘1) for a line fault condition
(open circuit, short circuit, and no field supply voltage). The logic state is the
majority voted value.

Rack 6: DISCREP
This table describes Rack 6: DISCREP:

Table 11 Rack 6: DISCREP bit Descriptions

Channel Description
1 Discrepancy status outputs 1to 16 (output 1is
LSB)
2 Discrepancy status outputs 17 to 32 (output 17 is
LSB)
3 Discrepancy status outputs 33 to 40 (output 33
is LSB)

Each of the words reports the discrepancy status of 16 output channels. The
corresponding bit within the word is set to ‘1’ when a discrepancy condition is
detected on that output channel’s output state (rack 2).

Rack 7: HKEEPING
This table describes Rack 7: HKEEPING.

Table 12 Rack 7: Housekeeping Descriptions
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ch , Description
anne FCR Units (Full Scale Range)
1 A
2 B 24V2 Qutput Voltage -32768 32767 mV
3 C
4 A
5 B Internal supply voltage (post regulator) -32768 32767 mV
6 C
7 A
8 B Internal supply current (post regulator) -32768 32767 mA
9 C
10 A
1l B Output voltage (post isolation) -32768 32767 mV
12 C
13 A
14 B 24V1 Output Voltage -32768 32767 mV
15 C
16 A
HIU Board Temperature
17 B on . -32768 32167 -
” : (Note: Temperature, °C = input value / 256)
19 A
20 B Front Panel Load Current -32768 32167 mA
21 C
22 A
23 B SmartSlot Link Voltage -32768 32167 mV
24 C
25 A
26 B FIU Output Group 1Field Supply Voltage -52768 32767 1/500v
27 C
28 A
FIU Board Temperature, Output Group 1
29 B on - -32768 32767 -
30 : (Note: Temperature, °C = input value / 256)
31 A
32 B FIU Output Group 2 Field Supply Voltage -52768 32767 1/500v
33 C
34 A
FIU Board Temperature, Output Group 2
35 B on . -32768 32767 -
” : (Note: Temperature, °C = input value / 256)
37 A
38 B FIU Output Group 3 Field Supply Voltage -32768 32767 1/500v
39 C
40 A
FIU Board Temperature, Output Group 3
4 B on - -32768 32767 -
(Note: Temperature, °C = input value / 256)
42 C
43 A
4ty B FIU Output Group 4 Field Supply Voltage -32768 32767 1/500v
45 C
46 A
FIU Board Temperature, Output Group 4
47 B on - -32768 32767 -
(Note: Temperature, °C = input value / 256)
48 C
49 A FIU Output Group b Field Supply Voltage -32768 32767 1/500V
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Channel

Description

FCR

Units (Full Scale Range)

50

51

b2

53

FIU Board Temperature, Output Group 5
-32768 32767 -

54

(Note: Temperature, °C = input value / 256)

55

56

Diagnostic error code

57

O W ||| |>=> ||

28

Each input within the housekeeping rack is reported as an integer. In general,
the application engineer does not normally require these inputs. They are
provided to aid fault finding and diagnosis and may be used for reporting and
display purposes. If a slice is Fatal, then all reported housekeeping inputs are
set to zero.

Rack 8: INFO
This table describes Rack 8: INFO:

Table 13 Rack 8: INFO Descriptions

Channel Description

Active Module chassis number

Active Module slot number
Active Module healthy

Active Module mode

Standby Module chassis number

Standby Module slot number
Standby Module healthy
Standby Module mode

FCR status

Primary Module is active

O |l vl |N]|INd | —

o

1 Active Module is simulated

The Active Module chassis and slot numbers indicate the position of the
currently Active Module. These values change to match the primary or
secondary Module position, depending on their Active status, that is,
Active/Standby changeover “swaps” the values for the Active Module chassis
and slot number channels with those in the Standby Module chassis and slot
number channels. The chassis and slot numbers are set to zero if the Module
is not present.

The Active and Standby Module healthy channel is returned as an integer,
however only the least significant bit is used. A value of o0 indicates that a fault
has been detected, a nonzero value indicates that the Module is healthy.

The Active and Standby Module Mode is an integer indicating the current
operating mode of the associated Module. The value indicates the current
internal operating mode of the Module.
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Sequence of Events
Configuration

Table 14 Rack 8: INFO bit Descriptions

Channel

Description

Shutdown

Maintain

Standby

Configuration

5
4
3 Active
2
1
0

Unknown, no Module present

The FCR Status channel reports the fault status of the Active and Standby
Modules. The value is bit-packed as shown below, the least significant byte is
used with the most significant 8-bits set to zero:

Table 15 Rack 8: FCR bit Descriptions

Bit

7 | s ] s | 4

s | 2 ] 1 | o

Standby Module

Active Module

Ejectors open | FCRC Healthy | FCRB Healthy | FCR A Healthy

Ejectors open | FCR C Healthy | FCR B Healthy | FCRA Healthy

The ‘Primary Module is active’ channel is set to nonzero if the primary Module
is the current Active Module, that is, the Active Module is in the chassis and
slot numbers defined within the OEM parameters.

The ‘Active Module is simulated’ channel is set to nonzero if the Active Module
is being simulated, this is only set if the Module is not present or the
simulation enable has been set within the Module’s configuration in the

System.INI file.

Each Boolean Output Variable can be configured for automatic Sequence of
Events (SOE) logging. This applies to the Output Status and Line Fault Status
variables. A Boolean variable is configured for SOE during the variable
definition in the Data Dictionary Editor. To select SOE, press the Extended
Button in the Boolean Variable Definition Dialog Box to open the Extended
Definition Dialog. Then check the box for Sequence of Events to enable the
variable for automatic SOE logging.

During operation, the Output Module automatically reports time-stamped

change of state information for the output data. The TMR Processor
automatically logs change of state for configured SOE variables into the
system SOE Log. The SOE Log can be monitored and retrieved using the SOE

and Process Historian Package running on the EWS. This software package is

described in Trusted Sequence of Events and Process Historian Package
Product Description, publication ICSTT-RM243 (PD-T8013).
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Operation

Status indicators on the Front Panel of the Module provide visual indications
of the Module’s operational status and field output status. Each indicator is a
bicolor LED. At the top and bottom of each Module is an ejector lever that is
used to remove the Module from the Chassis. Limit switches detect the
open/closed position of the ejector levers. The ejector levers are normally
latched closed when the Module is firmly seated into the Controller or

Expander Chassis.

Front Panel
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Figure 6: Module Front Panel
Module Status LEDs There are six Module status indicators on the Module Front Panel: three

Healthy, one Active, one Standby, and one Educated. The Healthy indicators
are controlled directly by each Module slice. The Active, Standby, and
Educated indicators are controlled by the FPU. The FPU receives data from
each of the Module slices. It performs a 2003 vote on each data bit from the
slices and sets the indicators accordingly.

The Module status indicator modes and their meanings are described as

follows:

Table 16 Module Status LEDs
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1/0 Status Indicators

Indicator State Description
Healthy 0ff No power applied to the Module.
Amber Slice is in the startup state (momentary after installation or
power-up).
Green Slice is healthy.
Red - flashing Fault present on the assaciated slice but the slice is still
operational.
Red (momentary) On installation - power applied to the associated slice.
Red The associated slice is in the fatal state. A critical fault has
been detected and the slice disabled.
Active off Module is not in the Active state.
Green Module is in the Active (or Maintain) state.
Red - flashing Module is in the shutdown state if the Standby LED is off.
Module is in the fatal state if the Standby LED is also flashing.
Red - flashing
Standby 0ff Module is not in the Standby state.
Green Module is in the Standby state.
Red - flashing Module is in the fatal state. The Active LED is also flashing red.
Educated off Module is not educated.
Green Module is educated.
Green - flashing Module is recognized by the Processor but education is not
complete.
Amber - Flashing Active/Standby changeover in progress.

There are 40 output channel status indicators on the Module Front Panel, one
for each field output. These indicators are controlled by the FPU. The FPU
receives data from each of the Module slices. The FPU performs a 2003 vote on
each data bit from the slices and sets the indicators accordingly.

The output status indicator mode is dependent upon the numerical state of
the output channel. Each output state can be defined to have a particular
indicator mode: off, green, red, flashing green, or flashing red.

The configurable indicator modes allow users to customize the output status
indications to suit individual application requirements. Without
customization, the default indicator modes are suitable for line-monitored
digital output devices as described here:

Table 17 I/0 Status LEDs

Channel Description
off Output is Off.
Green Output is On.
Green - flashing No Load, output apen circuit.
Red Field short circuit, output over current protection triggered and output channel is
latched off.
Red-flashing Channel fault, or no field supply voltage.
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@ Tip: The LEDs indicating channel status may be configured to suit user requirements by
implementing the procedure for configuring the System.INI file detailed in Trusted Toolset Suite
Product Description, publication ICSTT-RM249 (PD-T8082).
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Fault Reporting

Field Wiring Faults

Module Faults

Fault Finding and Maintenance

Output Module faults are reported to the user through visual indicators on
the Front Panel of the Module and through status variables, which may be
automatically monitored in the application programs and external system
communications interfaces. There are generally two types of faults that must
be remedied by the user: external wiring and Module faults. External wiring
faults require corrective action in the field to repair the fault condition.
Module faults require replacement of the Output Module.

By measuring the output channel voltage and current, the Module
automatically detects field-wiring and load faults. When a field signal fails
open circuit, short circuit or there is no field supply voltage connected, the
output status indicator displays the configured LED mode, the corresponding
output state is reported and the line fault status for that channel is set to ‘. All
other output channels are unaffected, except in the case of common cause
wiring and supply voltage faults in the field.

The field output voltage and current variables can be monitored to determine
the actual operating conditions of each output channel. This additional
information assists the user in determining the specific type of wiring fault.

Once the specific field-wiring fault has been identified and corrected, the
output status variables and output status indicator display the normal on/off
status of the field device.

Extensive diagnostics provide the automatic detection of Module faults. The
TMR architecture of the Output Module and the diagnostics performed verify
the validity of all critical circuits. Using the TMR architecture provides a Fault
Tolerant method to withstand the first fault occurrence on the Module and
continue normal output controls without interruption in the system or
process. Faults are reported to the user through the Healthy status indicators
on the Front Panel of the Module and through the INFO and HKEEPING
variables. Under normal operations, all three Healthy Indicators are green.
When a fault occurs, one of the Healthy Indicators is flashing red. It is
recommended that this condition is investigated and if the fault is within the
Module, it should be replaced.

Module replacement activities depend on the type of spare Module
configuration that is chosen when the system was configured and installed.
The Module may be configured with a Dedicated Standby Slot or with a
SmartSlot for a spare replacement Module.
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Companion Slot

SmartSlot

Cold Start

36

For a Companion Slot configuration, two adjacent slots in a Trusted Chassis
are configured for the same Module function. One slot is the primary slot and
the other a unique secondary (or spare) slot. The two slots are joined at the
rear of the Trusted Chassis with a double-wide I/O Interface Cable that
connects both slots to common field wiring terminations. During normal
operations, the primary slot contains the Active Module as indicated by the
Active indicator on the Front Panel of the Module. The secondary slot is
available for a spare Module that is normally the Standby Module as indicated
by the Standby indicator on the Front Panel of the Module.

Depending on the installation, a hot-spare Module may already be installed, or
a Module blank is installed in the Standby slot. If a hot-spare Module is
already installed, transfer to the Standby Module occurs automatically when a
Module fault is detected in the Active Module. If a hot-spare is not installed,
the system continues operating from the Active Module until a spare Module
is installed.

For a SmartSlot configuration, the secondary slot is not unique to each
primary slot. Instead, a secondary slot is shared among many primary slots.
This technique provides the highest density of Modules to be fitted in a given
physical space. At the rear of the Trusted Chassis, a single-wide I/O Cable
connects the secondary slot directly to the I/O Cable connected to the failed
primary Module. With a spare Module installed in the SmartSlot and the
SmartSlot I/O Cable connected to the failed primary Module, the SmartSlot
can be used to replace the failed primary Module.

Output Module Smart Slot jumper cable TC-308-02

Smart Slot between Chassis can be performed if the Chassis are version 2 (or
higher). These have the connector fitted to enable connection of a TC-006 that
verifies that the o Volt of each Chassis is at the same potential.

If an I/O Module has shut down (due, for example, to two existing faults), the
three Healthy LEDs becomes red, the Active and Standby LEDs are flashing
red and the Educated LED is flashing amber. The I/O functions that are
provided by this Module are lost if a hot swap partner has not taken over
control. The Module can only be restarted by removing it from its slot and
reinserting it.

If an I/O Module is inserted into a functional system slot that previously had
no Active Module (for example, removing and reinserting as above), then the
Processor educates the Module once it has booted. Once educated, the
Educated LED becomes steady green and the Active LED becomes red
flashing.

Input Modules are now reading and reporting their inputs. Output Modules
have not yet energized their outputs. To activate outputs and to set the
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Transfer between Active
and Standby Modules

Module’s Active LED and the Processor’s System Healthy LED steady green,
press the Processor Reset push button.

The TMR Processor is responsible for managing a pair of I/O Modules
through an Active/Standby changeover. The following rules apply to
Active/Standby changeovers, though the TMR Processor and not the I/O
Module enforces them:

e The user must define the primary, and optionally the secondary, I/O
Module location for each I/O Module pair. Each primary Module
location must be unique and is defined as part of the complex
equipment definition within the IEC 61131 TOOLSET. Secondary
Module locations can be unique or shared between multiple secondary
Modules and are defined within the Module’s section within the
System.INI file. The system automatically determines the secondary
Module position if the primary Module is installed and is operable.

e On initial startup, if the primary Module is installed, it becomes the
Active Module by default. If the secondary Module has been defined
within the System.INI file and no primary Module is present, and if
the secondary Module location is unique, the secondary Module
becomes the Active Module by default. If the secondary Module is
installed with no primary Module present, and the secondary Module
location is not unique (as in a SmartSlot configuration), then NO
Module for that Module pair becomes Active.

e In order for a Module to become the Active Module, the TMR Processor
verifies that the Module is the correct I/O Module type and that both
Module Removal switches are closed. At this point, the I/O Module is
configured and eventually placed in the Active state.

e A Module in the Active state should never be removed.

e When a fault occurs on the Active Module, the TMR Processor is
informed. Once it becomes aware of the fault, the TMR Processor
attempts an Active/Standby changeover.

e An Active/Standby changeover starts with the TMR Processor
checking to see if a Standby I/O Module is installed. If no Standby
I/O Module is available, the TMR Processor continues to use the
Active Module and continues to check for an available Standby I/O
Module. Once a Standby Module is found, the TMR Processor
verifies that the I/O Module is of the correct type, that both Module
Removal switches are closed, and that the I/O Module is a part of the
correct Module pair by using the SmartSlot link. At this point, the
TMR Processor configures the Standby I/O Module with the same
configuration information as the currently Active I/O Module and
place the Standby I/O Module into the Standby state. The Active
Module is then placed in the Maintain state (which suspends field
loop testing), and any Module-specific changeover data is
transferred. The educated light flashes amber before the
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Active/Standby changeover takes place, to indicate transfer of
dynamic change over data (COD). The previous Standby Module
then becomes the Active Module and the original Module becomes
Standby. If the currently Active Module does not successfully
complete the self-tests, the TMR Processor reverts it to the Standby
state, and the Module in the Maintain state reverts to the Active
state.

e When both Module Removal switches are opened on an Active
Module, regardless of the Module fault status, the TMR Processor
treats it as a request to perform an Active/Standby changeover.

Under normal conditions, an Active/Standby changeover only occurs if the
new Active Module is fault free. Under some circumstances, it is desirable to
be able to force a changeover to a known faulted Module. This can be
accomplished by opening the Module Removal switches on the currently
Active Module and pressing the reset push button on the TMR Processor. This
forces the changeover to proceed even if the new Active Module is not fault
free.
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Specifications

This table lists the module specifications:

Item Description
Backplane (IMB) Supply
Voltage 20V DC to 32V DC
Power 26W
Field Supply
Voltage 18V DC to 58V DC
Maximum Current 30A
Power Dissipation
Field Supply at maximum power group current. | 36 W
System Supply 26W

Module Location

18100, T8300 1/0 Module Slot

Isolation
Power Group to Power Group

Field Common

Channel to Channel

50V Reinforced (continuous)
[Type tested at 1411V DC for 60 s].
50V Reinforced (continuous)®
250V Basic (fault)?

[Type tested at 2436V DC for 60 s].
None

Fusing Not user serviceable
Number of Outputs 40
Number of Power Groups 5

Each Power Group comprises 8 channels

QOutput
Output On State resistance
Maximum Current Rating (Continuous)
Minimum On State Load Current
Current Measurement Range
Voltage Measurement Range
Maximum Withstanding
Channel to Channel Crosstalk
Maximum Load Capacitance

160

0.75 A per channel

25 mA

0At01.35A 5% / £5 mA
0V DC to +58V DC 2V DC
-1V DC to +60V DC

<1%

500 pF

Output Short Circuit Protection

Electronic latching

Sequence of Events
Event Resolution (LSB)
Time stamp Accuracy

Tms
+10 ms

* 50 Vrms Secondary circuit derived from Mains, OVC II up to 300V.
5 50 Vrms Secondary circuit derived from Mains, OVC II up to 300V.
¢ 250 Vrms Mains circuit, OVC II up to 300V. Exposure to voltages at these levels shall
be temporally constrained consistent with the system MTTR.
7 Tolerance is +5 mA up to 0.9 A, thereafter is +5%.
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Item

Description

Operating Temperature

0 °C to +60 °C (+32 °F to +140 °F)

Storage Temperature

-25 °C to +70 °C (13 °F to +158 °F)

Relative Humidity - Operating and Storage

10% - 95%, noncondensing

Environmental Specifications

See Trusted 8000 Series International Safety and
Environmental Approvals, publication ICSTT-TD003

Dimensions
Height 266 mm (10.5 in)
Width 3Tmm (1.21n)
Depth 303 mm (12.0 in)
Weight 1.5 kg(2.71b)
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Appendix A

History of Changes

This appendix contains the new or updated information for each revision of
this publication. These lists include substantive updates only and are not
intended to reflect all changes. Translated versions are not always available for
each revision.

PD-T8461 Issue 16, March 2021

Change

Updated branding

PD-T8461 Issue 15, January 2019

Change

Updated Specifications section and main text to a more consistent format.
Updated Front Panel section to updated product design.

Updated to display Rockwell Automation publication numbers.

Added trademarks statement.

PD-T8461 Issue 14, June 2016

Change

Rebranded and reformatted with correction to Relative Humidity Range and Operating Temperature statements
in the Specification Section, also correction of any typographical errors

PD-T8461 Issue 13, April 2010

Change

Table Rack 7 minor change

PD-T8461 Issue 12, November 2007

Change

STATE descriptions
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PD-T8461 Issue 11, December 2006

Change

Weights & Dims

PD-T8461 Issue 10, August 2006

Change

Channel States

PD-T8461 Issue 9, August 2005

Change

Format / Text editing
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Rockwell Automation support

Use these resources to access support information.

Technical Support Center Find help with how-to videos, FAQs, chat, user forums, and product natification rok.auto/support
updates.

Knowledgebase Access Knowledgebase articles. rok.auto/knowledgebase

Local Technical Support Phone Numbers Locate the telephone number for your country. rok.auto/phonesupport

Literature Library Find installation instructions, manuals, brochures, and technical data publications. | rok.auto/literature

Product Compatibility and Download Center | Get help determining how products interact, check features and capabilities, and | rok.auto/pedc

(PcDC) find associated firmware.

Documentation feedback

Your comments help us serve your documentation needs better. If you have any suggestions on how to improve our content, complete the form at
rok.auto/docfeedback.

Waste Electrical and Electronic Equipment (WEEE)

Ef At the end of life, this equipment should be collected separately from any unsorted municipal waste.

Rockwell Automation maintains current product environmental information on its website at rok.auto/pec.

Allen-Bradley, expanding human possibility, Rockwell Automation, TechConnect, and Trusted are trademarks of Rockwell A ion, Inc.

EtherNet/IP is a trademark of ODVA, Inc.

Trademarks not belonging to Rockwell A ion are property of their respective companies.

Rockwell Otomayson Ticaret A.S. Kar Plaza Is Merkezi E Blok Kat:6 34752, icerenkdy, istanbul, Tel: +90 (216) 5698400 EEE YOnetmeligine Uygundur

Connect with us. n m

rockwellautomation.com expanding human possibility”

AMERICAS: Rockwell Automation, 1201 South Second Street, Milwaukee, WI 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
EUROPE/MIDDLE EAST/AFRICA: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32)2 663 0640
ASIA PACIFIC: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Rockwell Automation Publication ICSTT-RM451D-EN-P - March 2021

Supersedes Publication ICSTT-RM451C-EN-P - January 2019 Copyright © 2021 Rockwell Automation Technologies, Inc. All Rights Reserved.


http://rok.auto/support
http://rok.auto/knowledgebase
http://rok.auto/phonesupport
http://rok.auto/literature
http://rok.auto/pcdc
http://rok.auto/docfeedback
http://rok.auto/pec

	Trusted TMR 24V DC/48V DC Output Module - 40 Channel Product Description
	Table of Contents
	Preface
	Summary of changes
	About this Publication

	1 - Product overview
	2 - Description
	Field Termination Unit (FTU)
	Field Interface Unit (FIU)
	Host Interface Unit (HIU)
	Front Panel Unit (FPU)
	Line Monitoring and Output States
	Housekeeping
	Fault Detection/Testing
	Sequence of Events Characteristics
	Output Switch Structure
	Switch Diagnostics
	Short Circuit Protection
	Group Fail-Safe Switches


	3 - Installation
	Module Insertion and Removal
	Cable Selection
	Termination
	Module Pin-out Connections
	Trusted Module Polarisation/Keying

	4 - Application
	Module Configuration
	T8461 Complex Equipment Definition
	Rack 3: AI
	Rack 4: CI
	Rack 5: LINE_FLT
	Rack 6: DISCREP
	Rack 7: HKEEPING
	Rack 8: INFO

	Sequence of Events Configuration

	5 - Operation
	Front Panel
	Module Status LEDs
	I/O Status Indicators

	6 - Fault Finding and Maintenance
	Fault Reporting
	Field Wiring Faults
	Module Faults
	Companion Slot
	SmartSlot
	Cold Start
	Transfer between Active and Standby Modules

	7 - Specifications
	A - History of Changes

	Back cover


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 1

  /Optimize true

  /OPM 1

  /ParseDSCComments false

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts false

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Average

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 2.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Average

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 2.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Average

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA <>

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





