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Guardmaster Configurable Safety Relay User Manual

Important User Information

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

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

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

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

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

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

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

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

WARNING: 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.

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

el >

IMPORTANT Identifies 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.

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

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

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

B> > >
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Preface

Summary of Changes

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

«  Who should use this manual

« The purpose of this manual

«  Related documentation

- Conventions that are used in this manual

This publication contains the following new or updated information. This list
includes substantive updates only and is not intended to reflect all changes.
Translated versions are not always available for each revision.

Topic Page
Added Example of CRC and Verification ID section. 33
Added Output Pulse Testing on Multi-Purpose Terminals section. 40
Updated Use the Memory Module chapter. 143
Updated General section. 149
Updated Appendix D chapter. 169

Who Should Use this Manual Use this manual if you design, install, configure, or troubleshoot control

Purpose of this Manual

systems that use the CR30 safety relay.

You must have a basic understanding of electrical circuitry and familiarity

with safety-related control systems. If you do not, obtain the proper training
before using this product.

This manual is a reference guide for the CR30 safety relay, plug-in modules,
and accessories. It describes the procedures that you use to install, wire, and
troubleshoot your relay. This manual:

«  Explains how to install and wire your relay

« Gives an overview of the CR30 safety relay system

See the Online Help provided with Connected Components Workbench™
software for more information on how to configure your CR30 safety relay.

Rockwell Automation Publication 440C-UMOOTH-EN-P - June 2021 7



Preface

Definitions

Publication AG-7.1 contains a glossary of terms and abbreviations that are used
by Rockwell Automation to describe industrial automation systems. The
following is a list of specific terms and abbreviations that are used in this

manual.

Term

Definition

Connected Components
Workbench software

This software package allows you to configure a CR30 safety relay, program a
Micro800™ controller, and configure a PanelView™ HMI.

The catalog number 440R-CR30-22BBB software configurable safety relay,

CR3D safety relay described in this user manual.
HI Logic state of being ON.
L0 Logic state of being OFF.
On the Connected Components Workbench software grid, a logic block resides
Logic Block in any of the four columns. A logic block is either: 1) a Safety Monitoring

Function, 2) Logic Level A, 3) Logic Level B, or 4) Safety Output Function.

Logic Level A(LLA)

This column is used to perform logic processes on a number of inputs to create
a desired output state.

Logic Level B(LLB)

This column is used to perform logic processes on a number of inputs to create
a desired output state.

N.C. (Normally Closed)

An electrical contact whose normal state (that is, no pressure or electrical
potential applied) is in the closed position.

N.0. (Normally Open)

An electrical contact whose normal state (that is, no pressure or electrical
potential applied) is in the open position.

0SSD (Output Signal Switching
Device)

Typically a pair of solid-state signals that are pulled up to the DC source supply.
The signals are tested for short circuits to the DC power supply, short circuits
to the DC common and shorts circuits between the two signals.

Reaction Time

Describes the time between the true states of one input to the ON state of the
output.

Recovery Time

Describes the time that is required for the input to be in the L0 state before
returning to the Hl state.

Response Time

Describes the time between the trigger of one input to the OFF state of the
output.

Safety Function

Describes the complete sensing of the action (for example, open a safety gate)
to execution the final output device (for example, turn off a pair of contactors).

Safety Monitoring Function (SMF)

The input block on the Connected Components Workbench software for the
CR30 safety relay.

Safety Output Function (SOF)

The output block on the Connected Compaonents Workbench software for the
CR30 safety relay.

Single Wire Safety (SWS)

A unique, safety-rated signal that is sent over one wire to indicate a safety
status. The SWS can be used in Category 4, Performance Level e, per IS0 13849-
1and Safety Integrity Level (SIL) 3, per IEC 62061 and IEC 61508.
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Preface

Additional Resources

These documents contain additional information concerning related products from

Rockwell Automation.

Resource

Description

PanelView Component HMI Terminal User Manual, publication 2711C-UM001

Provides information about operating or troubleshooting PanelView Component terminals.

Guardmaster 440C-CR30 Software Configurable Safety Relay Quick Start
Guide, publication 440C-0S001

Provides information about the configuration of CR30 safety relays.

Product Compatibility and Download Center (PCDC), rok.auto/pcdc

You can download the latest version of Connected Components Workbench application for
your CR30 safety relay at http://compatibility.rockwellautomation.com/Pages/
MultiProductDownload.aspx?Keyword=Free&crumb=112

ControlFLASH User Manual, publication 1756-UM105
Link pub number to https://literature.rockwellautomation.com/idc/groups/
literature/documents/um/1756-um105_-en-e.pdf

Describes how to use ControlFLASH™ software to upgrade device firmware.

EtherNet/IP Network Devices User Manual, ENET-UM006

Describes how to configure and use EtherNet/IP™ devices to communicate on the EtherNet/
IP network.

Ethernet Reference Manual, ENET-RM002

Describes basic Ethernet concepts, infrastructure components, and infrastructure features.

System Security Design Guidelines Reference Manual, SECURE-RMOO1

Provides guidance on how to conduct security assessments, implement Rackwell
Automation products in a secure system, harden the control system, manage user access,
and dispose of equipment.

Industrial Components Preventive Maintenance, Enclosures, and Contact
Ratings Specifications, publication IC-TD002

Provides a quick reference tool for Allen-Bradley industrial automation controls and
assemblies.

Safety Guidelines for the Application, Installation, and Maintenance of Solid-
State Control, publication_SGI-1.1

Designed to harmonize with NEMA Standards Publication No. ICS 1.1-1987 and provides
general guidelines for the application, installation, and maintenance of solid-state control in
the form of individual devices or packaged assemblies that incorporate solid-state
components.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general guidelines for installing a Rockwell Automation industrial system.

Product Certifications website, rok.auto/certifications.

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

You can view or download publications at rok.auto/literature.
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Notes:
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Chapter 1

Intended Use

Hardware Features

Overview

The catalog number 440C-CR30-22BBB (CR30) relay is a software configurable
safety relay. This device is intended to be part of the safety-related control
system of a machine. The CR30 safety relay must be configured using a
personal computer (PC) with the Allen-Bradley® Connected Components
Workbench™ software. The CR30 safety relay accommodates up to 24 safety
monitoring functions. Examples of safety monitoring functions are single
channel input, dual channel input, two hand control, reset, and feedback.

It is based on the Micro8oo™ platform. The housing is red to signify itas a
safety device and to distinguish it from the gray-colored standard controllers.

Figure 1- CR30 Safety Relay
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The CR30 safety relay has 22 embedded safety rated inputs and outputs and
accepts up to two plug-in modules, each of which has four standard inputs and
four standard outputs.

The CR30 safety relay can be configured to accept two single-wire safety inputs
and to provide two single-wire safety outputs. This feature allows the CR30
safety relay to be an integral part of an extensive machine safeguarding
system.
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Chapter 1 Overview

CR30 Safety Relay Hardware Details

Figure 2 - Hardware Details
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Description Description
1 | Status indicators 10 | Verification button
2 | Plug-inlatch T | DIN rail mounting latch
3 | Plug-in screw hole 12 | Input status
4 | 40-pin high-speed plug-in connector 13 | Power status
5 | 1/0and Power terminal blocks 14 | Run status
6 | Mounting screw hole/mounting foot 15 | Fault status
7 | Right-side cover 16 | Lock status
8 | RS-232 non-isolated serial port 17 | Serial communications status
9 | Type B connector USB 18 | Output status

Maximum Number of Inputs and Outputs

Many of the inputs and outputs can be configured for different roles. Table 1
shows the maximum number of terminals for a specific function. A
configurable terminal that is assigned to one role reduces the risks of its use as
another role and reduces the allowed maximum number of terminals for other
functions.

Table 1- Maximum Terminals Allowed

Function Max Allowed Function Max Allowed
Safety inputs, normally closed 18 Pulse test outputs 6
Safety inputs, normally open 6 0SSD safety outputs 10
Single-wire safety input 2 Non-pulsed (standard) outputs 6
Single-wire safety output

10 Rockwell Automation Publication 440C-UMOOTH-EN-P - June 2021



Chapter 1 Overview

Software

Communication Connection

The CR30 safety relay is configurable with the Connected Components
Workbench software. This software is a set of collaborative tools that supports
the CR30 safety relay. It is based on Rockwell Automation and Microsoft®
Visual Studio® technology. Connected Components Workbench software is
used to configure the CR30 safety relay, program the Micro8oo controllers,
and configure many PowerFlex® drives and PanelView™ graphic display
terminals.

Obtain Connected Components Workbench Software

The Connected Components Workbench software is free and can be
downloaded from:

http://compatibility.rockwellautomation.com/Pages/

MultiProductDownload.aspx?Keyword=Free&crumb=112

To help you configure your relay through the Connected Components
Workbench software, you can refer to the Connected Components Workbench
Online Help (provided with the software).

The CR30 safety relay has three potential communication connections:
+ USB port
+ RS-232 port
«  EtherNet/IP™ plug-in module

Figure 3 - Communication Connections
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Ethernet Port

USB Connection

The CR30 safety relay has a USB interface for connection to a personal
computer for configuration. Use a standard USB Male (A) to Male (B) cable to
connect to the relay.
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Overview

12

The USB port is always available. When a USB connection is made, the CR30
safety relay appears as address 16 under the Virtual Backplane Chassis
(AB_VBP-1) in RSLinx® software (Figure 4).

Figure 4 - CR30 Safety Relay Listed Under the Virtual Backplane
Connection Browser [ESEER)

V| Autobrowse Refresh

=23 Workstation, NAUSCHMB51R4RL
©-&5 Linx Gateways, Ethemet
-85 AB_ETH-1, Ethemet
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e [IN | Chassis|
200, Workstation, RSLinx Server
«-§ 01, RSLinx Enterprise - Desktop, RSLinx Enterprise - Desktop
Bl 14, Guardmaster CR30, 440C-CR30-22888
Bl 15, Guardmaster CR30, 440C-CR30-22888

B 16, Guardmaster CR30, 440C-CR30-22888 h

©-%% USB

Serial Port Connection

The embedded serial port is used to transfer control and status to other
Allen-Bradley® products. The CR30 safety relay only supports RS-232 protocol.
The connection is not isolated. The RS-232 signals are referenced to the relay
power ground.

The RS-232 port is available if an Ethernet I/P™ module is not used.

EtherNet/IP Connection

When an EtherNet/IP module is installed, the CR30 safety relay appears under
the AB_ETHIP-n or AB_ETH-n node, where “n” is an integer. If an EtherNet/IP
plug-in module is installed, the RS-232 port is disabled.

Figure 5 shows two CR30 safety relays; one with address 30 and a second with
address 47. Devices with an “X” over their icons are not available.

Figure 5 - CR30 Listed Under EtherNet/IP
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Chapter 2

Mounting Dimensions

Installation

DIN Rail Mounting

Mounting dimensions exclude mounting feet or DIN Rail latches.

Figure 6 - DIN Rail Mounting [mm (in.)]
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equipment. Allow 50.8 mm (2 in.) of space on all sides for adequate ventilation.
If optional accessories/modules are attached to the relay, such as the power
supply catalog number 2080-PS120-240VAC, make sure that there is 50.8 mm
(2 in.) of space on all sides after attaching the optional parts.

The module can be mounted using the following DIN Rails:
35x7.5x1mm (EN 50022 -35x7.5).

To mount the module on a DIN Rail:

1. Usea screwdriver in the DIN Rail latch and pry it downwards until it is
in the unlatched position.

2. Hook the top of the DIN Rail mounting area of the relay onto the DIN
Rail, and then press the bottom until the relay snaps onto the DIN Rail.

3. Push the DIN Rail latch back into the latched position.

Use DIN Rail end anchors (catalog numbers 1492-EAJ35 or 1492-EAH]35) for
vibration or shock environments.

To remove the module from the DIN Rail, pry the DIN Rail latch downwards
until it is in the unlatched position.

For environments with greater vibration and shock concerns, use the panel
mounting method (page 14) instead of DIN Rail mounting.

Rockwell Automation Publication 440C-UMOOTH-EN-P - June 2021 13



Chapter 2 Installation

Enclosure Considerations

14

Panel Mounting

Figure 7 - Panel Mounting [mm (in.)]
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The preferred mounting method is to use four M4 (#8) screws per module.
Hole spacing tolerance: +0.4 mm (0.016 in.).

Follow these steps to install your relay with mounting screws.

1. Place the relay against the panel where you are mounting it. Make sure
that the relay is spaced properly.

2. Mark holes to be drilled through the mounting screw holes and
mounting feet then remove the relay.

3. Drill the holes at the markings, then replace the relay and mount it.

Leave the protective debris strip in place until you are finished wiring the relay
and any other devices.

Most applications require installation in an industrial enclosure to reduce the
effects of electrical interference and environmental exposure. Pollution
Degree 2 is an environment where normally only non-conductive pollution
occurs except that occasionally temporary conductivity that is caused by
condensation can be expected. Overvoltage Category II 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
insulation.

This equipment is intended for use in a Pollution Degree 2 industrial
environment, in overvoltage Category II applications (as defined in

IEC 60664-1), at altitudes up to 2000 m (6562 ft) without derating. This
equipment is considered Group 1, Class A industrial equipment according to
IEC/CISPR 11. Without appropriate precautions, there could be difficulties
with electromagnetic compatibility in residential and other environments due
to conducted and radiated disturbances.
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Chapter 2 Installation

Help Prevent Excessive
Heat

This equipment is supplied as open-type equipment. It must be mounted
within an enclosure that is suitably designed for those specific environmental
conditions that are present. It must also be appropriately designed to help
prevent personal injury as a result of accessibility to live parts. The enclosure
must have suitable flame-retardant properties to help prevent or minimize the
spread of flame, that comply with a flame spread rating of 5VA, V2, V1, Vo (or
equivalent) if non-metallic. The interior of the enclosure must be accessible
only by the use of a tool. Subsequent sections of this publication contain more
information regarding specific enclosure type ratings that are required to
comply with certain product safety certifications.

For more information, see:

« Industrial Automation Wiring and Grounding Guidelines, publication
1770-4.1, for more installation requirements.

« NEMA Standard 250 and IEC 60529, as applicable, for explanations of
the degrees of protection that is provided by different types of
enclosure.

For most applications, normal convective cooling keeps the controller within
the specified operating range. Verify that the specified temperature range is
maintained. For most applications, proper spacing of components within an
enclosure is sufficient for heat dissipation.

In some applications, other equipment inside or outside the enclosure produce
a substantial amount of heat. In this case, place blower fans inside the
enclosure to help with air circulation and to reduce “hot spots” near the
controller.

More cooling provisions are necessary when high ambient temperatures are
encountered. Do not bring in unfiltered outside air. Place the controller in an
enclosure to help protect it from a corrosive atmosphere. Harmful
contaminants or dirt could lead to improper operation or damage to
components. In extreme cases, use air conditioning to help protect against
heat buildup within the enclosure.
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Chapter 2 Installation

Notes:
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Chapter 3

Wiring Requirements and
Recommendation

Power, Ground, and Wire

system.

c WARNING: Before you install and wire any device, disconnect power to the

Observe all electrical codes that dictate the maximum current allowable for

2 WARNING: Calculate the maximum current in each power and common wire.

each wire size. Current above the maximum ratings can cause wiring to
overheat, which can cause damage.

Allow for at least 50 mm (2 in.) between I/O wire ducts or terminal
strips and the relay.

Route incoming power to the relay by a path separate from the device
wiring. Where paths must cross, their intersection must be
perpendicular.

Do not run signal or communications wiring and power wiring in the
same conduit. Route wires with different signal characteristics by
separate paths.

Separate wiring by signal type. Bundle wiring with similar electrical
characteristics together.

Separate input wiring from output wiring.

Label wiring to all devices in the system. Use tape, shrink-tubing, or
other means to label wires. Also use colored insulation to identify wires
based on signal characteristics. For example, you can use blue for DC
wiring and red for AC wiring.

To disable pulse testing on safety-related terminals, including
dedicated safety outputs and test-pulse source-evaluating input
signals, requires protection (for example, cable conduit) and separated
wiring of safety signals to exclude potential cross loop faults.

IMPORTANT  Fault exclusions for conductors and wiring must follow the requirements

according to EN IS0 13849-2 Table D.3 and D.4. A fault exclusion can
reduce the overall safety rating of the related safety function to a
maximum of PLy per EN IS0 15849-1

Wire Size

Table 2 - Wiring Requirements

Copper

Wire Size
Type Min Max
Stranded 0.326 mm? (22 AWG) |1.31 mm?(16 AWG)  |Rated @ 90 °C (194 °F) insulation, min
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Chapter 3 Power, Ground, and Wire

Terminal Assignments

Some terminals are designed to have one specific function. Some terminals
can perform multiple functions; these terminals must be configured in the
application software.

Table 3 - Terminal Assignments

Terminal |Function
00 Safety Input (N.C.)
01 Safety Input (N.C.)
02 Safety Input (N.C.)
03 Safety Input (N.C.)
04 Safety Input (N.C.)
05 Safety Input (N.C.)
06 Safety Input (N.C.)
07 Safety Input (N.C.)
08 Safety Input (N.C.)
09 Safety Input (N.C.)
10 Safety Input (N.C.) or Single Wire Safety Input
n Safety Input (N.C.) or Single Wire Safety Input

+24V DC | AT Power Supply (+24V, -15%, +10%)

COMOV | A2 Power Supply (OV)
12 Test Output or 0SSD High Side or Safety Input (N.C.) or Safety Input N.0. or standard diagnostic.
13 Test Output or 0SSD High Side or Safety Input (N.C.) or Safety Input N.0. or standard diagnostic.
14 Test Output or 0SSD High Side or Safety Input (N.C.) or Safety Input N.0. or standard diagnostic.
15 Test Output or 0SSD High Side or Safety Input (N.C.) or Safety Input N.0. or standard diagnostic.
16 Test Output or 0SSD High Side or Safety Input (N.C.) or Safety Input N.0. or standard diagnostic.
17 Test Output or 0SSD High Side or Safety Input (N.C.) or Safety Input N.0. or standard diagnostic.
18 0SSD High Side
19 0SSD High Side
20 0SSD High Side or Single-wire Safety Output
2 0SSD High Side or Single-wire Safety Output

Ground the Configurable
Safety Relay

port must be referenced to controller ground, or be floating (not
referenced to a potential other than ground). Failure to follow this

2 WARNING: All devices that are connected to the RS-232 communication
procedure can result in property damage or personal injury.

This product is intended to be mounted to a grounded mounting surface such
as a metal panel. See the Industrial Automation Wiring and Grounding
Guidelines, publication 1770-4.1, for more information.
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Chapter 3 Power, Ground, and Wire

Connect a Power Supply Power for the relay is provided by an external 24V DC power supply source.

To comply with the CE Low Voltage Directive (LVD), I/O power must come
from a DC source compliant with Safety Extra Low Voltage (SELV) or
Protected Extra Low Voltage (PELV).

To comply with UL restrictions, I/O power must come from DC sources whose
secondary circuits are isolated from the primary circuit by double insulation or
reinforced insulation. The DC power supply must satisfy the requirements for
Class 2.

The following Rockwell Automation power supplies are SELV- and PELV-
compliant, and they meet the isolation and output hold-off time requirements
of the CR30 safety relay:

« Catalog number 2080-PS120-240VAC

« Catalog number 1606-XLP30E

« Catalog number 1606-XLP50E

« Catalog number 1606-XLP50EZ

« Catalog number 1606-XLP72E

« Catalog number 1606-XLP95E

« Catalog number 1606-XLDNET4

« Catalog number 1606-XLSDNET4

Figure 8 - Power Supply

@W@O@E@@®@@®®®WOO

Input Terminal Block

35\5 CE)M Input/Output Terminal Block

DEOEMOEOEE®@®
+24V DC J

24V Common
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Wire Input Devices

20

Input Devices with Mechanical Contacts

loss of safety function, product damage, or serious injury. Properly apply

WARNING: Applying an inappropriate DC or any AC voltage can resultin a
A only the specified voltage to relay inputs.

Input devices with mechanical contact outputs, such as Emergency Stop (E-
stop) buttons and safety limit switches, use both a safety input terminal and a
test output terminal. This setup enables the circuit to achieve a Category 4
rating.

When safety devices are connected through test outputs to an input circuit on
the CR30 safety relay, the recommended wire length is 30 m (98.4 ft) or less.

Figure 9 - Input Devices with Mechanical Contacts

+24V DC
(}-'é-%

@WO@O@O®E®E®®

Input Terminal Block

;% COM Input/Output Terminal Block

@@@@0@.@.00@

Configured for
Pulse Test Output

3mA Typical

24V Common

Input Devices with 0SSD Outputs

Devices, such as light curtains, laser scanners, and solid-state interlocks,
having current-sourcing PNP semiconductor outputs (OSSD) have built-in test
pulses (or other method of fault detection). These devices are connected
directly to the inputs of the CR30 safety relay and do not use a test output.
These devices must have a common reference with the CR30 safety relay.

Figure 10 - Input Devices with 0SSD Outputs
+24VDC

Receiver  Transmitter
+ | — | +

0OSSD1
0SsD2 «—

I"' «—
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Input Terminal Block

;4D\f C(?VM Input/Output Terminal Block
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24V Common
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Wire Output Devices

Wire Embedded Serial Port

Use Surge Suppressors

The use of some type of surge suppression to help protect and extend the
operating life of the relays output is required. This is because of the potentially
high current surges that occur when switching inductive load devices, such as
motor starters and solenoids. By adding a suppression device directly across
the coil of an inductive device, you prolong the life of the outputs. You also
reduce the effects of voltage transients and electrical noise from radiating into
adjacent systems.

The following diagram shows an output with a suppression device. We
recommend that you locate the suppression device as close as possible to the
load device. Since the outputs are 24V DC, we recommend 1N4001 (50V reverse
voltage) to 1N4007 (1000V reverse voltage) diodes for surge suppression for the
OSSD safety outputs, as shown in Figure 11. Connect the diode as close as
possible to the load coil.

Figure 11 - Surge Suppressors

+24V DC
;E\f C(?\,M Input/Output Terminal Block
D@ (12 (39 (9 (19 (9 (7) (19) (19 29 @)
Diode
Surge
E(ZI Suppressor
24V Common

Example suppressors include:

« Catalog number 100-FSD250 for Bulletin 1008 contactors
«  Catalog number 1492-LD4DF terminal block with built-in 1N4007 diode

The embedded serial port is a non-isolated RS-232 serial port that is targeted to
be used for short distances (<3 m [<9.8 ft]) to devices such as HMIs (for
example, PanelView™ terminal). Pin 2 and the shield are both internally
connected to the -24V Common (A2) terminal of the CR30 safety relay.

The CR30 safety relay uses the minimal RS-232 connection; only transmit
(TxD), receive (RxD) and ground connections are required. The CR30 safety
relay does not require nor perform any Handshaking, therefore the Request to
Send (RTS), Clear to Send (CTS), and Carrier Detect (DCD) are not used.

The CR30 safety relay only supports RS-232. The RS-485 signals, which are used
by some products with the 8-pin mini DIN connector, are not used.
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Power Cycle

22

Figure 12 - Pinouts

Receive

Transmit

24V C-omr;won

Pin  |RS-232 Example Pin  [RS-232 Example

1 RS-485 (not used) 5 DCD (not used, yellow)
2 GND (green) 6 CTS (not used, white)
3 RTS (not used, red) 7 TxD (brown)

4 RxD (orange) 8 RS-485 (not used)

Table 4 shows a recommended list of cables for the serial connection between
the CR30 safety relay and other Allen-Bradley® products. They can also be
suitable for third-party products.

The Deutsches Institut f