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Selection Tips

@o Is This a Multizone Application?

In order to comply with safety standards and remain productive, machine builders have begun building functional safety features into
machines using what has been termed the “Zone Concept.” The Zone Concept increases both safety and productivity by allowing a portion
of the production line to slow or stop while the rest of the line remains active. The safety hazard, whether a minor malfunction of line
equipment or an obstruction, can be removed or corrected without taking the entire line down, eliminating lengthy production shut downs and
worker downtime. When the hazard is cleared, the line can quickly return to normal operation. Single function and/or expandable relays
systems are suited only for single-zone control, while multizone control for 2...3 zones is best served through a configurable system such as
MSR300 relays or a SmartGuard packaged controller. Any applications involving control of more than three zones (and therefore more
complex logic) is better suited for a programmable safety controller—SmartGuard, GuardPLC or GuardLogix.

@%0 Diverse Inputs—Number and Type

For single- and multizone applications (< 3 zones), the number and type of inputs (e.g. interlock switches, safety mats, light curtains) will
dictate the use of either safety relays (MSR100, MSR200 and MSR300) or a small packaged safety controller such as SmartGuard. For 1...2
inputs, dedicated standalone relays (MSR100) are a simple and cost effective solution, but for applications involving a high number of input
devices, the hard wiring associated with individual relays can be restrictive. Therefore, in applications requiring a moderate input device count
(20 or less), an expandable relay system with modular design and plug-in connections (MSR200, MSR300) is an ideal solution. In any case
with safety relays, the types of input devices used will dictate the relay modules that must be selected; thus relay selection for a wide range
of input devices can be complex. Applications requiring greater than 20 diverse inputs and a degree of complex logic lend themselves to the
SmartGuard Controller in combination with Distributed I/O. Larger installations—those with a high number and wide variety of input device
types—are best served with a safety PLC system as their programmable nature allows safety applications to be solved in software rather than
hard-wiring large, cascaded relay systems.

@% Is Standard Control Using a Logix Controller?

A safety control system can be a dedicated (safety only) system or integrated, where standard and safety control are combined to maximize
the re-use of components and tools.

GuardLogix brings together the benefits of a Logix platform—common programming environment, common networks, and common control
engine—with integrated safety control in an easy-to-use environment while providing Safety Integrity Level (SIL) 3 control. By partnering with
the Logix5000™ processor, GuardLogix users can benefit from common programming software, controller and 1/0 to help reduce
development time and application cost.

GuardPLC and SmartGuard are the recommended platforms for applications requiring safety to be physically separated from standard
control.

@50 Do You Need Communications?

On-board communications allow the relay to deliver output and error status over an RS232/RS485 or fieldbus network (such as DeviceNet) to
an HMI or other device. While the MSR200 series of modular safety relays does offer communications compatibility, it is not the most
economical solution—MSR300 configurable safety relays are the best choice for applications requiring communications. Programmable
safety controllers offer network connectivity and a high level of diagnostics, with SmartGuard and GuardPLC having DeviceNet and Ethernet
capabilities, respectively.

&,

Do You Need Muting?

Sometimes the process requires that the machine stop when personnel enters the area, yet remains running when automatically-fed material
enters or exits—this is a situation where a muting function is necessary. Muting requires the combination of a light curtain, two or four muting
sensors and a control unit to process the signals and determine if and when to activate the muting function. Muting sensors are mounted in
front of and behind the light curtain and only a specific sequence of sensor outputs will initiate the muting function. For example, when the
two sensors in front of the light curtain change state within a predetermined timeframe, the light curtain is “muted” and will not send a stop
signal to the machine as the material enters. The MSR300 modular safety monitoring relay offering includes a module specifically designed to
control the muting function in applications that do not require a specific sequence or timing requirement. Muting of the MSR42 can be
conveniently set up using configuration software. If sequence and timing is required, then the MSR22LM may be better suited for your
application.
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Safety Relay Overview

Safety Relay Selection Navigator

Il Immediate Outputs Delayed Outputs
Cat. @ D @_@ Safety Auxiliary Safety Auxiliary
per 1NC
EN &1 LC/ EM SS EM SS SS EM EM SS EM SS SS
Relay Model {954-1 | 1NC | 2NC | NO | THC | SM SG SE NO NO NC NC NO NO NC NO NC NC NO
Single Function Safety Relays
MSROT 3 — — 1 — — — — 2 — 1 — — — — _ — — _
MSR30RT/RTP| 4 1 1 — — — — — — 2 _ — 1 — — _ — _ —
MSR33RT/RTP| 4 — — 1 — — — — — 2 _ — 1 — — _ — _ _
MSR41 4 — — — — — 1 — — 2 — 2 — — — | = — _ —
MSR117 4 1 — — — — — — 3 — 1 — — — — — — — —
MSR126R/T 4 1 1 — — — 1 — 2 — — — — — _ _ — _ _
MSR127RP/TP| 4 1 1 — — — 1 — 3 — 1 — — — — — — — _
MSR131RP/TP| 4 1 1 — — 1 1 — 3 — 2 2 — — — — — — _
MSR142RTP 4 1 1 — —_ 1 1 — 7 — 4 2 — — - i _ _ _
MSR144RTP 4 1 1 — — 1 1 — 2 — 2 2 — — — — _
Delayed Outputs
Cu4 3 — —_ — — — — — — — — — — 2 1 — — — —
MSR38D/DP 4 1 1 — — 1 — — — — — — 1 — — 2 — _
MSR138DP 4/3 1 1 — — — 1 — 2 — — — — 3 — — — — _
MSR138.1DP | 4/3 1 1 — — — 1 — 2 — —_ — — 2 1 — — _
MSR178DP 4 1 1 — 1 — 1 — — — — — — 3 _ — 2 — _
Specialty Safety Relays
Two-Hand Control
MSR35H/HP 4 — — 2 1 — — — — 2 _ — 1 — — _ — _ —
MSR125H/HP 4 — — 2 1 — — — 2 — — — — — — _ — — _
Muting Light Curtain
MSR22LM 4 — —_ —_ — — 3 — 2 — 1 2 — — - i _ _ _
MSR42 4 — 1 — — — 3 — — 2 — 2 — — — — — _
Stop Motion Monitors
oo |t [ —[—]1]—]—-]-[]—-]—-]—-]—-]T-]—-]2[]—-]1]—-]—1]-—
Speed Monitors
2 O = = e s = = =
Back EMF Monitors
IV I I = = = = = B =
Mat Controllers
MSR23 3 — — — — 1 — — 2 — 1 — — — — _ — _
440F-C4000P 3 — — — — 1 — — 2 — 1 — — — — _ — — _
440F-C4000S 3 — — — — 1 — — 2 — 1 — — — — — — — _
Mat Manager
o [ 3 [~ [ - [ [ —Je][—[-Jee [T [T -T-T—[—[_]—
Safedge™ Controllers
251D 3 — — — — — — 1t 2 — 1 — — — — _ _ — _
252D 3 — —_ — — —_ — 1f 1 — 1 — — — — — _ _ _
o1 C251P 3 — — — — — — 1f 2 — 1 — — — — _ — _
(@) ('n Sipha Controllers
=) Sipha 1 3 — | = 1 | =] = | = 1 — | = 1 _ | T T T =77
o 3 Sipha 2 3 | — | =16 | —| =] == =1]2|=—]1] =] ]| =]=1]=1=
o g- Sipha 6 s | — | —Z T 6 | — | =T =T =] 201 =11+ 10711+ =01 =ZTZ-71<¢
=]

Note: THC= Two-hand Control, SM = Safety Mat, LC = Light Curtain, SG = SensaGuard, SE = Safedge, EM = Electromechanical, SS = Solid State,
and ¢ = included

* Up to eight mats can be monitored.

# Up to six mats can be monitored.

¥ Can support more than one edge in series or parallel.

Visit our website: www.ab.com/catalogs @ Allen-Bradley
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Safety Relay Overview

Operating Voltage Output Switching
Reset# Current, A
24 24 115 230 Auto./ Mon. 250V 24V Housing | Removable | Additional
DC AC AC AC Man. Man. AC DC Width (mm)| Terminals |Information| Relay Model
. . . . . — 4 3 455 — 5-14 MSRIT
. _ _ _ ° o — 2 22.5 o 5-16 MSR30RT/RTP
. _ _ _ . . — 2 22.5 . 5-18 MSR33RT/RTP
. _ — — . — _ 4 225 3 5-22 MSR41
. . — —_ . —_ 5 3 225 —_ 5-22 MSR117
. . . . . . 6 3 22.5 — 5-24 MSR126R/T
. ° ° . . ° 5 3 225 . 5-26 MSR127RP/TP
. . . . . . 6 3 45.0 . 5-28 MSR131RP/TP
— . . . . . 6 3 67.5 3 5-30 MSR142RTP
. — — — . . 5 3 45.0 . 5-32 MSR144RTP
. . _ _ . — 5 3 225 — 5-34 Cu4
. — _ — . . — 2 22.5 . 5-36 MSR38D/DP
. . . . . . 6 3 45.0 3 5-38 MSR138DP
° ° ° ° ° ° 6 3 45.0 ° 5-38 MSR138.1DP
. . . . . — 4 2 35.0 3 5-40 MSR178DP
. _ _ _ — — — 2 225 3 5-44 MSR35H/HP
. _ . . — — 6 3 225 3 5-46 MSR125H/HP
. — — — — . 3 3 45.0 3 5-48 MSR22LM
. _ _ _ ° ° — 4 22.5 o 5-48 MSR42
e | e T e T e T e [ — ] 4 [ 38 [ 4 [ _— ] 55 | cu
. [ — T = T =1 . \ . I = ] 2 | 675 | . | 560 | MSRs7P
. ‘ . ‘ . ‘ . ‘ . ‘ J— ‘ 4 ‘ 3 ‘ 45 ‘ — ‘ 5-64 ‘ Cu3
. . . — . . 3 3 22.5 & 45.0 . 5-66 MSR23M
. . . . . . 4 2 210 — 5-66 440F-C4000P
. . . . . . 4 2 210 — 5-66 440F-C4000S
. . . . . . 4 2 210 — 5-70 C280
. ) . . ° — 2 1 45 —_ 5-72 251D
. . — — . — 2 1 225 —_ 5-72 252D
. . . . . — 2 1 130 — 5-72 C251P c
(@]
F= g
° . — — . — 4 2 22.5 —_ 5-74 Sipha 1 8 E
. . . . . — 4 2 45 — 5-74 Sipha 2 E E
. . . . . — 4 2 20 — 5-74 Sipha 6 n O
[To)

Note: Auto./Man. = Automatic/Manual and Mon. Man. = Monitored Manual, and ¢ = included
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Safety Relay Overview

N Immediate Outputs Delayed Outputs
Cat. n @‘D @E@ Safety Auxiliary Safety Auxiliary
per 1NC
EN &1 LC/ EM SS EM SS SS EM EM SS EM SS SS

Relay Model |[954-1 | 1NC |2NC | NO | THC | SM SG SE NO NO NC NC NO NO NC NO NC NC NO
Expansion Relays

MSR45E 4 — — — — — — — 2 — — — — — _ — — — _
MSR132E/EP 4 1 1 — — — — — 4 — 2 — — — — — _ _ _
Delayed Outputs
veRteEDEOPl 3 | + [ 1 [ — [ — [ [ — [ [ —[ [ —[—[—[«[—T—J2]—]—
Modular Safety Relays (Series 200)
MSR210P 4 2 2 2 — 2 — — 2 — 1 — 2 — — — — _ _
MSR211P 4 2 2 — — — 2 — 2 — 1 — 2 — — — _ _ _
MSR220P 4 2 2 2 — 2 — — — — _ — — _ — _ _ _ _
MSR221P 4 2 2 — _ — 2 — — — _ _ — — — — _ _ —
MSR230P 4 — — — — — — — 4 — — — — — — — — _ _
MSR238P 3 — — — — — — — — — _ _ — 2 — _ 1 _ _
MSR240P — — — — — — — — — — — _ _ _ _ _ _ _ _
MSR241P — — — — — — — — — — — — 2 — — — — — —
MSR245P — — — — _ — — — — — _ _ — — — — _ _ _
Configurable Safety Relays (Series 300)
MSR310P 4 — — — — — — — — — — — 3 _ — _ _ _ _
MSR312P 4 — — — _ — — — — — _ — 4 — — _ _ _ —
MSR320P 4 2 2 2 1 2 2 — — — — — 2 — — — — _ —
MSR329P 4 — — — — — — — — — — — 4 — — — — — —
MSR330P 4 — — — — — — — 3 — 1 — — — — — _ _ _
MSR338DP 3 — — — — — — — — — — — — 3 — _ 1 _ _

Note: THC= Two-hand Control, SM = Safety Mat, LC = Light Curtain, SG = SensaGuard, SE = Safedge, EM = Electromechanical, and SS = Solid State
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Safety Relay Overview

Output Switching
Operating Voltage Reset:# Current, A Housing | Removable | Additional
24 DC 24 AC 115 AC 230 AC | Auto./Man. | Mon. Man. | 250V AC 24V DC |Width (mm)| Terminals |Information| Relay Model
_ _ _ — — — 3 6 225 o 5-78 MSR45E
. . _ — — — 6 3 225 o 5-78 MSR132E/EP
. _ _ _ _ — 6 3 22.5 o 5-78 MSR132ED/EDP
. _ _ — . . 3 2.5 45.0 o 5-82 MSR210P
. _ — — . . 3 25 45.0 . 5-84 MSR211P
. _ _ _ — — — — 17.5 o 5-86 MSR220P
. _ _ _ — — — — 17.5 . 5-88 MSR221P
. _ _ _ — — 3 25 225 o 5-90 MSR230P
. — — — — — 5 3 22.5 3 5-92 MSR238P
. _ _ _ _ — — — 17.5 . 5-94 MSR240P
. _ _ _ — — — 2 45 o 5-96 MSR241P
. _ _ _ — — — 144 o 5-98 MSR245P
. _ _ _ . . — 35 o 5-102 MSR310P
. _ _ _ . . — — 35 . 5-104 MSR312P
. _ _ _ — — — 50 mA 17.5 o 5-106 MSR320P
. — — — — — — 30...200 17.5 ° 5-108 MSR329P
mA

. — — — — — 6 3 22.5 o 5-110 MSR330P
. — — — — — 5 3 22.5 3 5-112 MSR338DP

Note: Auto./Man. = Automatic/Manual and Mon. Man. = Monitored Manual, and ® = included

Criteria

c
2
e

O
°

[}
=
T}

Allen-Bradley Visit our website: www.ab.com/catalogs
WEBSIE v e comeel 5-7
Guord%mofte? Publication S117-CA001A-EN-P



Logic
Technology Overview

MSR100 Single Function Safety Relays

Features/Benefits

A simple and cost-effective solution for a wide variety of applications, MSR100 single
function safety relays support a wide variety of input devices and output configurations.
Ideal for relatively small safety applications and single zone control, MSR100 relays are
designed in a compact package with removable terminal for ease of installation and
maintenance. These relays are also available in electromechanical versions, or solid-state
models for applications involving high cycle rates.

Applications Common Misapplications
* Wide range of general purpose » Complex safety solutions
applications * Applications requiring a high level of
* Automotive diagnostics
* Packaging * Driving high current loads
* Food and beverage * Electromechanical relays used for high
+ Semiconductor cycle rates

* Material handling
* OEM machines

MSR200 Modular Safety Relays

Features/Benefits

Using plug-and-play digital I/O expansion modules, the MSR200 expandable modular
relay system supports up to 22 diverse inputs (mats, light curtains, switches, etc.) to allow
safety control of larger, more complex manufacturing equipment with a single relay
system. The MSR200 family’s microprocessor-based design offers enhanced diagnostic
and communication functionality over multiple protocols. It also allows the relay to deliver
output and error status over a fieldbus network to an HMI. Simple plug-in connectivity
between modules provides simple system expansion with reduced wiring. Offering SIL3,
delayed output support and an optional dedicated display module, the MSR200 system
provides substantial cabinet space savings over dedicated single-function relays.

Applications Common Misapplications

* Wide range of general purpose  Dedicated input connections for input
applications devices

e Automotive * Not economical when communication is

* Packaging needed (MSR300 recommended)

* Food and beverage

* Semiconductor

» Material handling

* PLC controlled applications
* Medium size machines
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Technology Overview

MSR300 Configurable Safety Relays

Allen-Bradley
Guordémofter®

Features/Benefits

The MSR300 family of expandable modular safety relays handles larger, more complicated
safety systems by allowing connection of multiple input modules to a single base unit. It
offers a logic configuration with multiple inputs and the control of multiple independent
outputs. The system supports up to 20 diverse inputs and can control up to 3 zones,
performing simple function block logic configurations through rotary switch settings as
opposed to software configuration. Modules can be mixed and matched to work with
various input device types, reducing the need for multiple single-purpose relays,
simplifying setup, wiring, maintenance and saving valuable panel space. The MSR300’s
diagnostic capabilities over multiple protocols provide input, output and error status.
Offering SIL3, two-hand control support and monitoring through HMI, the MSR300 is
easily customized and expanded thanks to plug-in connections that reduce wiring for the
addition of inputs and outputs.

Applications Common Misapplications

» Wide range of general purpose * Single zone applications with no
applications communications requirements

* Automotive

» Packaging

* Food and beverage

* Semiconductor

» Material handling

» Wide variety of input types
* Reduced inventory

Visit our website: www.ab.com/catalogs
Publication S117-CAO01A-EN-P 5-9
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SmartGuard™ 600
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Features/Benefits

The SmartGuard 600 controller is designed for SIL3 applications that require some
complex logic. It is a “packaged safety controller” that includes the CPU, 16 Safety Inputs
and 8 Safety Outputs and an embedded DeviceNet communications port. Using the
DeviceNet communications port, the SmartGuard 600 controller can control additional
safety 1/0 modules including the 1791DS CompactBlock Guard I/0 and 1732DS
ArmorBlock Guard 1/0O, as well as 1734 POINT Guard I/O modules via a 1734-PDN
module. In addition, the SmartGuard controller can also communicate with standard PLCs
and HMlIs on DeviceNet or EtherNet/IP networks. SmartGuard 600 systems are
programmed using RSNetworx software.

Applications Common Misapplications

» Wide range of general purpose  Simple applications (MSR300
applications recommended)

* Automotive

* Packaging

* Food and beverage
» Semiconductor
* Material handling

Features/Benefits

Guard /O is the name for the Rockwell Automation family of Safety I/O modules that
communicate via CIP Safety on EtherNet/IP and DeviceNet networks. CompactBlock
Guard 1/0 modules on EtherNet/IP and DeviceNet networks are available in IP20 (in-
cabinet) form-factor ArmorBlock Guard I/O modules on DeviceNet networks are available
in IP67 (on-machine) form-factors. POINT Guard 1/0 modules provide EtherNet/IP and
Devicenet connectivity in a maximum density in-cabinet I/O solution.

Applications Common Misapplications

» Wide range of general purpose e Simple applications (MSR300
applications recommended)

* Automotive

» Packaging

* Food and beverage
* Semiconductor
* Material handling

Visit our website: www.ab.com/catalogs Allen-Bradley
Publication S117-CA001A-EN-P Guord%mofte?
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GuardPLC™

GuardLogix®

Allen-Bradley
Guordémofter®

Features/Benefits

GuardPLC refers to a family of SIL3 safety controllers that are programmed with the
RSLogix Guard software package. Like the SmartGuard 600, the GuardPLC 1600 and
GuardPLC 1800 Safety PLCs are “packaged safety controllers” with a CPU, safety 1/0 and
embedded communication networks. In the case of the GuardPLC 1600 and 1800 the
embedded communication network is Ethernet for communication to GuardPLC Safety 1/0
modules as well as EtherNet/IP for communications to standard controllers and HMls. The
GuardPLC 1600 includes 20 safety inputs and 8 safety outputs. The GuardPLC 1800
includes 24 safety inputs, 8 safety outputs, 8 analog safety inputs and 2 safety rated high
speed counters.

Applications Common Misapplications

» Wide range of general purpose » Simple applications with low 1/0 counts
applications

* Automotive

* Packaging

* Food and beverage
e Semiconductor
» Material handling

Features/Benefits

The GuardLogix system is a SIL3 Logix5000™ controller that in addition to running all
standard control functions like sequential, motion, etc., also has the ability to run a Safety
Task and control safety DIO. This enables both safety and standard applications to run
simultaneously in a single application project. This significantly reduces integration, spares
and training and improves the flow of data to HMI and information systems. A GuardLogix
controller communicates to Safety I/0 via a standard communication modules. It is
programmed with RSLogix 5000, just like a Logix5000 processor.

Applications Common Misapplications

» Wide range of general purpose » Simple applications with low 1/0 counts
applications

* Automotive

* Packaging

* Food and beverage
* Semiconductor
» Material handling

Visit our website: www.ab.com/catalogs
Publication $117-CA001A-EN-P 5-11

c
2
e

O
°

[}
Ul)
T}

Criteria




Logic
Safety Relay Overview
Why Use a Minotaur?

Control units provide functions such as time delays, motion sensing With Safety Relay
and two hand control supervision. o
Control Circuit

The functional requirements for monitoring safety relay units, such Supply
as the Guardmaster Minotaur range, will depend on their use in the
system.

Their basic tasks are:

1. To detect faults on safety-related electrical control circuits, e.g.
faults in sensors, wiring, contactors, etc.

2. To provide an ensured switching action, e.g. to act as an
intermediate relay to amplify a signal or distribute it to multiple
devices.

3. To provide a manual reset facility. They achieve their function by
using internal redundancy (e.g. duplication) and monitoring.

Short Circuit
Possible
Fault

\ Contactor

Possible

\Switch

Possible Fault
Fault

With Safety Relay

' 3

Power Supply =
1I ¥
o

Contactor Wiring:
Minotaur monitors for
faults that may cause

danger.

Minotaur Unit:
Monitors Switches, E-Stops, Contactors,
Safety Circuit Wiring, etc.

Switch Wiring:
Minotaur monitors for
faults that may cause
danger.

Switches:
Minotaur monitors
for faults that may
cause danger.

From Supply

To Load
Q may cause danger.

Contactors:
Minotaur monitors for faults that

Applications

A
7]
)
=
@
~—
<
0
o
Q
<
(7]

=== _Contactor monitoring circuit
= Contactor switching circuit

— Supply inclusive of switching circuit
I Z Contactor
Monitored by Minotaur
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Safety Relay Overview
Selection Guidelines

Selection Guidelines

There are four safety system architectures available from
Rockwell Automation. They are as follows:

1. Component systems: At the lowest level, a safety function can
be accomplished with an actuating device and a control device. For
example, an e-stop button that opens up the coil of a safety control
relay performs a simple safety function. Component system
architectures are typically used in low risk applications.

Making the Right Choice

Begin the selection process by evaluating the needs of your
application. The Quick Guide below can be used to direct you
towards the best solution. Some of the guidelines will clearly point
you to one type of architecture or another. Some will require further
analysis before making a final decision. Due to the diverse nature of
machine guarding, it is possible to create a hybrid system or a
combination of architectures to provide adequate safeguarding of a
particular machine or manufacturing system.

2. Dedicated safety monitoring relay systems: Dedicated safety Quick Guide

relays are used for specific applications. These systems utilize

packaged control modules that are designed to interface to Characteristics Architecture

common safety devices such as e-stops, safety gates, light curtains, ot -

and safety mats. Some dedicated relays provide special functions Application Complexity -

like timing, two-hand control, muting, and presence sensing device Low Dedicated Relays

initiation. Since there are many different types of input devices and Medium Dedicated or Expandable Relays

functions, there are many different types of dedicated safety High Safety PLCs

monitoring relays. Dedicated safety monitoring relays have the Communication

ability to provide basic diagnostics in the form of LEDs on their front Stat E Jable Rel

panels and auxiliary contacts that may be connected to a PLC or atus xpandable Relays

indicator lamp. Dedicated safety relays system architectures are Control Safety PLCs

typically used in medium to high-risk applications. Diagnostics

3. Expandable safety monitoring relay systems (MSR200): It Low Dedicated Relays

provides the unique ability to easily add input and output modules Medium Expandable Relays

to a "basic" safety relay module. Since the modular system is High Safety PLCs

microprocessor based, it also has the ability to provide enhanced Expandability

diagnostics over a communication connection. For instance, the 1/0 -

and error status can be communicated over a field bus network. Low Dedicated Relays

Being a relatively new architecture, it currently accepts inputs from Medium Expandable Relays

common types of safety devices: e-stops, safety gates, light High Safety PLCs

curtains and safety mats. Modular safety relay system architectures Input Types

are typically used in medium- to high-risk applications. - -

. L Special Dedicated Relays or Safety PLCs

4, Conflguraple safety monitoring relay systems (MSR300): The Common Dedicated or Expandable Relays

MSR300 family of expandable modular safety relays handles larger,

more complicated safety systems by allowing connection of multiple /O Count

input modules to a single base unit. It offers the ability for a logic Low Dedicated Relays

configuration with multiple inputs and the control of multiple Medium Expandable Relays

independent outputs. The system can control up to three High Safety PLCs

independent groups of outputs and perform simple function block .

logic configurations through rotary switch settings—no software /O Location

needed. Mix and match modules to work with various input device Contained Dedicated or Expandable Relays

types, reduces the need for multiple single-purpose relays, Spread Out Safety PLCs

simplifies setup, wiring, maintenance and saves valuable panel Sequential Shutdown

space. The MSR300s diagnostic capabilities and communication N Dedicated or E Sable Rel

functionality also reduces maintenance time by providing input, one edicated or =xpandable nelays

output and error status. Yes Safety PLCs

5. Safety PLC systems: Safety PLCs bring programmability, high Zone Control

I/O counts, distributed control and a high level of communications Few Dedicated or Expandable Relays

to safety architectures. They also bring some special functions not Many Safety PLCs

previously available in dedicated systems: high speed counters and

analog signals. Safety PLC architectures are often applied in a

variety of complex, high-risk applications.
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Logic

Single-Function Safety Relays

MSROT

Specifications

Safety Ratings

Standards

EN 954-1, 1SO13849-1, IEC/EN
60204-1, IEC 60947-5-1, ANSI
B11.19, AS4024.1

Safety Classification

Cat. 3 per EN 954-1 (ISO 13849-1)

Certifications

CE Marked for all applicable
directives, cULus, and c-Tick

Power Supply

Input Power Entry

24V AC/DC, 115/230V AC, 50/60 Hz

Power Consumption

<4V A

Inputs
Safety Inputs 1N.C. &1 N.O.
Input Simultaneity 0.5 seconds
Description Input Resistance, Max. 500 Q
The MSRIT has one normally closed and one normally open dual- Reset Auto./Manual
channel input for use with gate interlocks and emergency stop Response Time 50 ms
buttons in higher risk applications. The MSR9T is typically used for o
. - . . . o ) utputs
gate interlocks incorporating the diversity of one positive opening
and one non-positive opening interlock. Safety Contacts 2N.O.
Auxiliary Contacts 1N.C.

The MSRIT has output monitoring that can accommodate an

automatic/manual reset. Automatic/manual reset can use a jumper Thermal Currently,

4 A (nonswitching)

or can be used to check operation of the contacts. Rated Impulse withstand Voltage 2500V

The MSROT has two normally open safety outputs and one normally Switching Current @ Voltage, Min. 10mA @ 10v

closed auxiliary output. The safety outputs have independent and Fuses, Output 5 A quick acting (external)
redundant internal contacts to support the safety function. The 220V AC/4A/880VA cosp =
auxiliary contact is a nonsafety output intended to provide an 0.35...0.1 M

external signal about the status of the safety outputs. Electrical Life gzﬁov g\g/'c/l .TA/375VA cos¢ =

30V DC/2A/60W =1 M

Features 10V DC/0.01A/0.1W = 2 M

Mechanical Life 2,000,000 operations

» Category 3 per EN 954-1

* Stop category 0 Utilization Category

* One N.C. and one N.O. dual channel input A300/AC-15 (Ue) | 240V 120V
* Two N.O. safety outputs (le)[3 A 6A

* One N.C. auxiliary output A300/DC-13 (Ue) |24V

* Automatic reset (le)|3 A

* 45 mm wide housing Environmental and Physical Characteristics

Enclosure Type Rating/ IP40 (NEMA 1), DIN 0470/
Terminal Protection IP20, DIN 0470

Operating Temperature [C (F)] -10...+55 ° (14...131°)

LED Indicators

Vibration 0.75 mm (0.30 in.) peak, 10...55 Hz
Green Power On Shock 30 g, 11 ms half-sine
Green Output On Mounting 35 mm DIN Rail

Weight [g (Ibs)] 210 (0.46)

1 x 2.5 mm2 (14 AWG,) stranded, 1 x

Conductor Size, Max. 4 mm2 (12 AWG) solid

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the
following assumptions:
- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Logic

Single-Function Safety Relays

MSROT
Product Selection
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
1 N.C. &1 N.O 2N.O 1N.C Fixed Auto./M | 24V ACG/DC 440R-F23027
e ST e - e uto/Manua 110/230V AC | 440R-F23028
Accessories
Description Cat. No.
500 mA Fuse—Bussmann Cat. No. ETF-500 mA 440R-A31562
Approximate Dimensions
Dimensions are shown in mm (in.). Dimensions are not intended to be used for installation purposes.
w 120 (4.72) | ‘« 455 (1.79) »‘
[T\ —— 3
} DPOPD
g O
d O
DI -
° O
\35mm DIN Rail Mounting \ DPe00PeD
Typical Wiring Diagrams
L1 L1
I,?_?iet
_ _ _ _ _ .,_//_ Ll L2113 N LI L2L3
closed S21:S22 { Al 13 1 23§31 iXI ‘ ‘ ‘ closed $21 iS22 PAlI{ 13 ¢ 23131 (Xl ‘ ‘ ‘
.--L \Fl \l KI N [ - \Wl__s\l__ KI _
‘ MSROT \ MSROT
open SI3 isl4 A2 P32} xz open Sl4 A2l 14 24 132 X2
L

Dual-Channel Safety Gate, Manual Reset,
Dual-Channel Output, Monitored Output

Application Details

Replaceable Fuse =—————p

Voltage Selector Switch

(440R-F23028) — 230VAC

110V AC

4

[

O
1/
POEOEEOE)

Allen-Bradley
Guord@mofte?@

o

Dual-Channel Safety Gate, Automatic Reset,
Dual-Channel Output, No Monitored Output
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Logic
Single-Function Safety Relays
MSR30RT/RTP

Housing with removable
terminals shown.

Description

The Minotaur MSR30RT/RTP is a microprocessor based, monitoring
safety relay, with safety-rated, solid-state outputs.

The versatility of the MSR30RT/RTP inputs allows it to be
connected to gate interlocks, e-stop devices and four-wire safety
mats. The gate interlocks and e-stops can be either single channel
or dual channel normally-closed circuits.

The reset capability of the MSR30RT/RTP allows it to set up for
manual or automatic start and restart.

The outputs include two normally-open safety-rated outputs that
can be connected to loads up to 2 A at 24V DC. These outputs can
be used to send a safety stop signal to a machine or manufacturing
system.

The MSR30RT/RTP also has one solid-state normally-closed
auxiliary output, which must only be used to indicate the status of
the MSR30RT/ RTP.

Features

 Category 4 per EN954-1

* Stop Category 0

» Two solid-state safety outputs

* One solid-state auxiliary output

* One N.C., two N.C or safety mat input

* Monitored manual or automatic/manual reset

LED Indicators

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC EN 60204-1,
ANSI B11.19, AS 4024.5

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 9.2 x 10-10

MTTFd: > 631 years

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL CL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked fo;_' all applicable directives, cULus,

Certifications c-Tick, and TUV
Power Supply

Input Power Entry 24V DC SELV
Power Consumption 3w

Inputs

Safety Inputs 1N.C,,2N.C.
Input Simultaneity Infinite

Input Resistance, Max. 200 Q

Reset

Auto./Manual or Monitored Manual

Power On Delay/
Recovery Time

3 seconds/20 ms

Response Time

15 ms

Outputs

Safety Contacts

2 N.O. Solid State

Auxiliary Contacts

1 N.O. Solid State

Fuses, Output

External 6 A slow blow or 10 A fast acting

Power LED Diagnostics

3 s Blink: Initialization

Constant: Normal Operation

2 Blinks: Configuration change during operation
3 Blinks: Cross-fault after reset

4 Blinks: Solid-state output switch fault
Continuous blinking: Internal fault

5 Blinks: Reset switch closed after reset

Utilization Category

DC-13

|2 A @24V DC

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1) DIN 0470/
IP20, DIN 0470

Operating Temperature

[C Pl

-5...+55 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 130 (0.287)

Green Power (Pwr)
Green K1 Closed
Green K2 Closed

Wiring Terminations

Conductor Size, Max.

0.2...2.5 mm2 (24...14 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years

Visit our website: www.ab.com/catalogs

S11 & S21 Pulse train output

S12 & S22 Input contacts

A1 -S34 Reset switch

S11-534 Q;?greaglc reset, start-up test
S21-S834 Automatic reset, start-up test enabled
A1 -Y2 Monitoring circuit

A1 -Y41 Cross-fault monitoring disabled
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Logic
Single-Function Safety Relays

Product Selection
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
Fixed 24V DC SELV 440R-N23197
1N.C.,2N.C. 2 N.O. Solid State | 1 N.O. Solid State Auto./Manual or
Removable Monitored Manual 24V DC 440R-N23198
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to ; ‘ ‘
be used for installation purposes. 1 ; 1
Al i Y4l i S11 i S34
22.5(0.88) AL
<——99 (3.89) [<>|
[ MSR30RT/RTP
1145 = ‘ ‘ 14 2‘4 Y32
(4.5) ﬁ A2 | sl2 | s2 | Y32
ﬁ 14 1 24 1 s 1 Y2
=
=
1
Typical Wiring Diagrams
Dual Channel, Monitored Dual Channel, Automatic Dual Channel, Monitored Dual Channel, Automatic Safety Mat, Monitored
Manual Reset, Cross-fault Reset, Cross-fault Manual Reset, No Cross-fault Reset, No Cross-fault Manual Reset, Cross-fault
Monitoring, No Startup Test Monitoring, No Startup Test Monitoring, No Startup Test Monitoring, No Startup Test Monitoring, No Startup Test
S11 Ss21 Al S11 S21  Si11 Al Al S11 Al S11 Ss21 Al
S12 S22 S34 S12 S22 S34 S12 S22 S34 Y41 S12 S22 S34 Y41 S12 S22 S34
Single Channel, Monitored Single Channel, Automatic Dual Channel, Automatic Single Channel, Automatic Safety Mat, Automatic
Manual Reset, No Cross-fault Reset, No Cross-fault Reset, No Cross-fault Reset, No Cross-fault Reset, Cross-fault
Monitoring, No Startup Test Monitoring, No Startup Test Monitoring, Startup Test Monitoring, Startup Test Monitoring, No Startup Test
S11 Al S11 S21 Al S11 S21 Al S11 Ss21  si1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ], > > )
- & i&
S12 S22 S34 Y41Y2 S12 S2 S34 Y41 S12 S22 S34 Y4l S12 S22 s34 Y4l S12 S22 s34 Y2
+24V [ +24V
'] Reset
L1 L2 L3 ‘ [ L1 L2 L3
i i

i i i i i i i
S11i S211 Al 1 S341Y411Y2 S11i 5211 Al i S341Y411 V2

EIT MSR30RT/RTP

K1 n 7‘ MSR30RT/RTP

[
i 4 9

pommmgbep L k2 G

S12{ S22 [ A2 | 14 |24 (Y32 S12{ S22 A2 | 14 |24 {Y32 [)

[ — ] LT o
>

Aux to PLC ()

Q? orulﬁttj!i)cator Q? ﬁrul)quj?czlt_ocr "'6

Ground Ground w

1

Dual Channel E-Stop, Dual Channel Outputs, Single Channel Gate Interlock, Single Channel Output, 0

Monitored Manual Reset, Output Monitoring Automatic Reset, No Output Monitoring
Allen-Bradley Visit our website: www.ab.com/catalogs
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Logic

Single-Function Safety Relays

MSR33RT/RTP

Housing with removable
terminals shown.

Description

The Minotaur MSR33RT/RTP is a microprocessor-based, monitoring
safety relay, with safety-rated, solid-state outputs.

The MSR33RT/RTP is designed to operate with dual channel inputs
where one channel is normally closed and the other is normally
open. The Sipha sensors can be connected to the MSR33RT/RTP

inputs.

Test pulses are used to dynamically check the input circuits. All
inputs and outputs are short-circuit protected.

The reset capability of the MSR33RT/RTP allows it to set up for
monitored manual or automatic reset. A start-up test can be
enabled if automatic reset is used. The start-up test requires the
inputs to be cycled before energizing the outputs. The reset and
start-up test is determined by the connection wiring.

The outputs include two normally-open safety-rated outputs that
can be connected to loads up to 2 A at 24V DC. These outputs can
be used to send a safety stop signal to a machine or manufacturing

system.

The MSR383 also has one solid-state, normally-open auxiliary output,

which must only be used to indicate status of the MSR33RT/RTP.

Features

» Category 4 per EN954-1

* Stop Category 0

* Two solid-state N.O. safety outputs
* One solid-state N.O. auxiliary output

* One N.O. and one N.C. input

LED Indicators

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
ANSI B11.19, AS 4024.5

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 9.2 x 10-10

MTTFd: > 631 years

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL CL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked fo;_' all applicable directives, cULus,

Certifications c-Tick, and TUV
Power Supply

Input Power Entry 24V DC SELV
Power Consumption 3w

Inputs

Safety Inputs 1 N.C. + 1 N.O.
Input Simultaneity Infinite

Input Resistance, Max. 200 Q

Reset

Auto. or Monitored Manual

Power On Delay/
Recovery Time

3 seconds/20 ms

Response Time

15 ms

Outputs

Safety Contacts

2 N.O. Solid State

Auxiliary Contacts

1 N.O. Solid State

Power LED Diagnostics

3 s Blink: Initialization

Constant: Normal Operation

2 Blinks: Configuration change during operation
4 Blinks: Solid state output switch fault
Continuous blinking: Internal fault

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1), DIN VDE 0470-1/
P20

Operating Temperature

[C Pl

-5...455 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting In panel enclosure (IP54); 35 mm DIN Rail

Weight [g (Ibs)]

130 (0.287)

Conductor Size, Max.

0.2...2.5 mm2 (24...14 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years

Visit our website: www.ab.com/catalogs

o1 Green Power (Pwr)

(II) Green CH1 Energized

E’h Green CH2 Energized

D

~

<

1 - o

(LN Wiring Terminations

Q

‘5’ S11 & S21 Pulse checking dynamic output
S12 & S22 Input contacts
A1 -S34 Reset switch
511 —S34 A_utomatic reset, start-up test

disabled

S21 - S34 Automatic reset, start-up test enabled
A1 -Y2 Monitoring circuit

Publication S117-CA001A-EN-P
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Logic
Single-Function Safety Relays

MSR33RT/RTP
Product Selection
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
Fixed Auto. or Monitored 440R-F23199
1 N.C. &1 N.O. 2 N.O. Solid State 1 N.O. Solid State : 24V DC SELV p———
Removable Manual 440R-F23200
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to T e !
be used for installation purposes. b oo oo e i
i Al i vyal I s11 | s34 !
22.5(0.88) e bomimesice e Simimimimie i
[<«——99 (3.89) | i Al i
A j i MSR33RT/RTP |
I I
I I
I I
1 |
1145 | 14 g lvaz |
s S ol
(@.5) I A2 | s12 | s2 | Y3 1
””” (it ity M
L IR W< S
Y
Typical Wiring Diagrams
+24V [ +24V
L1 L2 L3 L1 L2 L3
[ T T r”’a”*r”r”T**rJ*‘
| S11i S21i AL i S341Y411Y2 | | S11i S21i AL i S341Y411Y2 |
o I ‘777777~77777777777-\
1 i 1
oK | MSR33RT/RTP N IR EE T S
i 1 i
i i i
| K2 foommjmmmqmplep b | K2
i 1'S12{ S22 [ A2 14 {24 Y32
Aux to PLC Aux to PLC
or Indicator or Indicator
Ground Ground
Sipha Sensor Inputs, Dual Channel Outputs, Sipha Sensor Inputs, Dual Channel Outputs,
Monitored Manual Reset, Output Monitoring Start-up Test Disabled Automatic Reset, No Output Monitoring Start-up Test Enabled
+24V [ +24V
] Reset
i‘ L1 L2 L3 L1 L2 L3
\”’T”T”F”T”TJ" r”lﬂ i ’r"”\”?”* 0
| S11i S21; AL i S34iY411Y2 | 7”777‘ i S11iS21i Al i S34iY411Y2 | >
e Ittt N iniinntat ©
sl | : | 3
! MSR33RT/RTP 0 LS Al W S ! MSR33RT/RTP i KL Y--3~- o
A 1 1 1 i >
i 1 i ! -
Hpiipues it Revits —red | K2 B B e et S Rt et Rt K2 -9
1S12{ S22 A2 | 14 {24 Y32 | 1S12{ S22 | A2 | 14 |24 {Y32 | ©
,,,,,,,,,,,,,, byt Mt Rl St T Bobntt U.)
] 0

Auxto PLC
or Indicator

L
—
Aux to PLC
or Indicator
Ground

Ground
Dual Channel Inputs, Dual Channel Outputs, Dual Independent Inputs, Dual Channel Outputs,
Monitored Manual Reset, Output Monitoring Start-up Test Disabled Automatic Reset, No Output Monitoring Start-up Test Disabled
Allen-Bradley Visit our website: www.ab.com/catalogs
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Logic
Single-Function Safety Relays
MSR41

Specifications

Safety Ratings

Standards EN 954-1, IEC/EN 60204-1, IEC 61496-1

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per

Safety Classification EN IEC 61508, PLe per ISO 13849-1

PFD: 2.92E-09 (w LC)

SFF: 96.40% (w LC)

For use in SIL3 systems (according to IEC
61508) depending on the architecture and
application characteristics

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

CE Marked for all applicable directives, cULus,

Certifications and TOV

Power Supply

Input Power Entry 24V DC

Power Consumption 2.4 W (semi-conductor outputs unloaded)
Description Inputs
The MSR41 safety relay is a simple on/off control module for the Safety Inputs GuardShield Micro 400 Light Curtain
GuardShield Micro 400 safety light curtain. This Category 4, SIL CL3 Input Resistance, Max. —
safety device has a pair of PNP solid state, 400 mA OSSDs for Reset Auto./manual
direct connection to the final switching device. When safety relay P - - - -

. . ower On Delay Time Determined by configuration
outputs are required, the MSR41 easily accommodates the - - - -
interconnection of up to three MSR45E safety relay expansion Response Time Determined by configuration
modules, each providing a pair of safety relay outputs. Simply Outputs
connect ribbon cable connectors from the back of the MSR41 to Safety Contacts 2 PNP, 400 mA each
each of the MSR45E modules for a series of interconnections for Auxiliary Contacts 2 PNP

two PNP OSSDs, and six N.O. relay outputs.

Environmental and Physical Characteristics

This 22.5 mm DIN mount safety relay can only be configured Enclosure Type Rating/ P20/
through hard-wired configurations. This relay module does not Terminal Protection P20

support configuration through the software but can be used for

diagnostics only. The removable spring terminal connectors on the Operating Temperature

0...55 ° (32...131°)

. . . C
MSR41 allow for ease of wiring of the device as well as hard-wired [ - (H]_
operating mode configuration. Vibration 0.35 mm 10...55 Hz
Mounti 35 DIN Rail
Manual/automatic reset and start/restart can be configured by Olun 9 mm =
simply changing the wiring (see examples). Weight [g (Ibs)] 130 (0.287)
Conductor Size, Max. 1 x 2.5 mm2 (14 AWG) stranded

* Usable for IEC 62061. Data is based on the following assumptions:

Features - Mission time/Proof test interval of 20 years

» Category 4 per EN 954-1

* SIL CL3 IEC 61508, IEC 62061

* 22.5 mm housing

* Stop category 0

» 24V DC supply voltage

* Manual or automatic reset

» Eight diagnostic LEDs

* Unique design allows for easy addition of relay expansion modules
* Removable terminal blocks

» Two auxiliary and standard outputs

* RJ45 connections for Micro 400 safety light curtain
* Supports up to three MSR45E expander units

4l LED Indicators (Default Configuration)
g’ LED Green Red
=
S‘_D._ 0SsD2 Output active Output inactive
< 0OSSD1 Output active Output inactive
‘:E’ Info2 (LED) System OK Lockout
) Info1 (LED) Safety Outputs ON Safety Outputs OFF
ﬁ IN2 Reset OK Waiting for reset signal
IN1 — —
ov — —
+24V Power connected No power connected
Visit our website: www.ab.com/catalogs Allen-Bradley
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Logic
Single-Function Safety Relays

MSR41
Product Selection
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
G”ardszz)eéd Micro 2 PNP 2 PNP Removable Auto./manual 24V DC 440R-P221AGS
Accessories
Description Cat. No.
MSR45E—expander for MSR41 and MSR42 440R-P4NANS
Ribbon cable—for one MSR45E 440R-ACABL1
Ribbon cable—for two MSR45Es 440R-ACABL2
Ribbon cable—for three MSR45Es 440R-ACABL3
Replacement terminal block kit—MSR41 440R-ATERM1P
Replacement terminal block kit—MSR45E 440R-ATERM2C
Approximate Dimensions
Dimensions are shown in mm (in.). Dimensions are not intended to be used for installation purposes.
Typical Wiring Diagrams
Default Configurations (No Software)
l—||l DIN rail l_'l DIN rail
Migro 400 HMi(l:ro 400
¢ j OS SD2 Receiver :l OSSD eceiver
<— ] ossp1 <— ] ossp
Lockout <= | Info2 i )
Safety Outputs - Aux <+— MSR41 Lodtout- Aux ] ito MSR41
atety Duiputs - Aux 1 info 1 Safety Outputs - Aux <—] | nfo
+24V f——> | In2 124V ——
Reset
[ int [ ]n
ov ———— >l o o ——>o %
[ Micro 400 I
+24V 1 2av [ e o — s ﬂs’ﬂ?o 400 >
T 7 2
Micro 400 Light Curtain, Automatic Reset, No Output Monitoring Micro 400 Light Curtain, Manual Reset, No Output Monitoring =
[ DNl s on e -iq-,'
Micro 400 i VISRA5E "‘E
Receiver
] ossp2 @\
ks [ ] 0sSD 1 0
:/:].... NeN--- Lockout - Aux <—:| Info2 Lockout - Aux 13— w2V
MSR41
c— Safety Outputs - Aux :l Info MSR41 Safety Outputs - Aux Infot &T 14
+24V/ In2
R D +24V )—’Kal—’ml—D In2 |:1 ‘ K?--L-L--
K3 :| In1 ov Moo 400 [L_l:ga[:@mv ¢
;ﬁ ov v m Eniter ' s Ej
CE ‘ ‘ r o 24y ,—lahfijg,m 400 1 o
7 N

- b

Micro 400 Light Curtain, Manual Reset, Output Monitoring Micro 400 Light Curtain, Automatic Reset, Output Monitoring
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Logic
Single-Function Safety Relays
MSR117T

Specifications

Safety Ratings

IEC/EN 60204-1, ISO 12100, ISO 13849-1

Standards (EN 954-1)

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per

Safety Classification EN IEC 62061, PLe per ISO 13849-1

PFHp: < 2.53 x 10-9

Functional Safety Data * MTTFd: > 425 years

Note: For up-to-date Suitable for performance levels Ple (according
information, visit to ISO 13849-1:2006) and for use in SIL3
http://www.ab.com/Safety/ |systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Ma}_rked for all applicable directives, cULus,

Certifications and TOV
Power Supply
Lo Input Power Entry 24V AC/DC
Description Power Consumption 2W
The MSR117T has one normally closed single-channel input for use Inputs
with gate interlocks and emergency stop buttons in lower risk e — NG
applications. The MSR117T has output monitoring that can alety nputs -
accommodate an automatic/manual reset function. Input Resistance, Max. 25 ohms
Automatic/manual reset can use a jumper or can be used to check Reset Auto./Manual or Monitored Manual
operation of the contacts. Power On Delay/ 1 se0/110 ms
The MSR117T has three normally open safety outputs and one Recovery Time
normally closed auxiliary output. The safety outputs have Response Time 30 ms
independent and redundant internal contacts to help ensure the Outputs
safety functlon. The aux'lllary contact is a nonsafety output intended Safety Contacts 3NO.
to provide an external signal about the status of the safety outputs. —
Auxiliary Contacts 1 N.C.
The MSR117T can be activated via the terminals A1-A2 and the
Thermal Current/, 2x5Ao0r3x4A
feedback/reset loop X1-X2. Then the safety outputs 13-14, 23-24 ’_m X orex
and 33-34 close and enable operation. Rated Impulse withstand | 5.,
Voltage
Switching Current @
Features Voltage, Min. 10mA @ 10v
« Category 4 per EN 954-1 Fuses, Output 6 A slow blow or 10 A quick blow (external)
o 230V AC/4 A/880V A cos$=0.35...0.1 M
Stop category 0 Electrical Life 230V AC/1.7 A/375V A cos=0.6...0.5 M
* Single channel input 30VDC/2AB0 = 1 M
* Three N.O. safety outputs 10V DC/0.01 A/0.1 W =2 M
* One N.C. auxiliary output Mechanical Life 2,000,000 cycles
e 22.5 mm wide housing Environmental and Physical Characteristics
Enclosure Type Rating/ IP40 (NEMA 1), DIN 0470/
Terminal Protection IP20, DIN 0470
Operating Temperature o o
-5...+55 ° (23...131
[C () 987 :
Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms 100 shocks
Mounting 35 mm DIN Rail
Weight [g (Ibs)] 180 (0.37)
Conductor Size, Max. 0.2...4 mm2 (24...12 AWG) wire size only

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

":n following assumptions:

n - Mission time/Proof test interval of 20 years

9., - Functional test at least once within six-month period
Z -

Bl Applications

0 :

> +) |- Supphy S

ol circut Contactor menitoring circuit

<

(]

= Contactor swilching circuil
— Supply inclusive of switching circuit
I [AContactor
Monitered by Minotaur
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Logic

Single-Function Safety Relays

MSR117T
Product Selection
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
1N.C. 3 N.O. 1N.C. Fixed Auto./Manual or 24V AC/DC 440R-B23211
Monitored Manual

Approximate Dimensions Connections

Dimensions are shown in mm (in.).
Dimensions are not intended to be used
for installation purposes.

225 (0.88)

:\ LED Indication :
I

75.0 (2.95)
! POWER (GREEN) - llluminates when power on
I —~ (GREEN) - llluminates when K1K2 closed
! !
- | M s
8 ! P4 a2 b A
= \
=) 1
= |
L |
|
Typical Wiring Diagrams
24V DC
open
PO
L1 L2 L3 L1213 L1L2L3
Al 131 280 831 41 ¢ X
closed 2"1187? \F \ A\
ﬁ \“A\“ KA K2\ AN ke
2}
I_
M M M
K2 K3
Ground
Single Channel Gate Interlock, Automatic Reset,
Single Channel Output, No Monitored Output
24V DC
open
PO
.
Al § 131 231 33 % 41 | X A1 X1 113123133 143 i51 | 61
oot 157 VYT s (VYY)
vy . \ T
341 42 | A2 xz_ 4134 144 152 | 62
|
Ground

Single Channel Gate Interlock, Automatic Reset,
Single Channel Output Expansion

Allen-Bradley
Guordémofter®

Block Diagram

Al+)  A2()
o--0

nvoltage
pm fectior
[Supply 24VDC

¥
1 Reset

PWR|

CH1

Logic CH2

S
S Q- -
X1 X2 24 34 42
24V DC
i
E-Stop !
. . . ] LiLeL
PUAT 13123 0 330 41 i X1 H
5 l__ l__ l___ Kt AN\~
e Y ﬁ\
LT
T ey
Pia 4l lal a2l xe
: [
(R M
Aux
Ground
Dual Channel E-Stop, Automatic Reset,
Single Channel Output, Monitored Output
24V DC
Reset
L =
E-St ;
o ,—/— L1213
Al 113023 | 33 41 |XI H
o VT Y
17T
YT ey
A2 P14 1 24 0 341 42 1 X2
| I—
kil [k2] OQm !
Ground

Single Channel E-Stop, Manual Reset,
Single Channel Output, Monitored Output

Visit our website: www.ab.com/catalogs
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Logic
Single-Function Safety Relays
MSR126RT

Specifications
Safety Ratings

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
Standards IEC 60947-4-1, IEC 60947-5-1, ANSI B11.19,
AS 4024.1

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per

Safety Classification EN IEC 62061, PLe per ISO 13849-1

PFHp: < 1.45 x 10-9

Functional Safety Data * MTTFd: > 398 years

Note: For up-to-date Suitable for performance levels Ple (according
information, visit to ISO 13849-1:2006) and for use in SIL3
http://www.ab.com/Safety/ |systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked for all applicable directives, cULus,

Certifications c-Tick, and BG
Power Supply
Description Input Power Entry 24V AC/DC, 115/230V AC
The Allen-Bradley Guardmaster Minotaur MSR126R/T is a safety Power Consumption 4w
monitoring relay that provides the very basics for safety control Inputs
systems in a 22.5 mm package. Safety Inputs 1N.C.,,2N.C, or LC
The MSR126R/T is designed for connection to a single channel Input Simultaneity Infinite
safety gate, a single channel e-stop or a light curtain that provides Input Resistance, Max. 90 Q
cross fault detection. The MSR126.1R/T is designed for connection Reset Auto./Manual or Monitored Manual

to a dual channel safety gate or e-stop, as it performs cross fault

detection across the inputs. Power On Delay/

Recovery Time 300 ms/100 ms

The MSR126R and MSR126.1R are designed for applications where Response Time 15 ms
a monitored manual reset is required. Monitored manual reset

. . h Outputs
requires the use of a momentary normally open switch to activate ; N
the outputs. Safety Contacts .0.
. L Thermal Current/, Max 6 A in one current path (nonswitchin:
The MSR126T and MSR126.1T are designed for applications where '_”’ path ( 9
automatic/manual reset is required. \F;gltti:émp“'se withstand | 521\,

The outputs are only two normally open safety-rated outputs. The Switching Current @
safety outputs have independent and redundant internal contacts to Voltage, Min. 10 mA @ 10V

support the safety function. Fuses, Output External 6 A slow blow or 10 A fast acting

(With surge suppression)

Features 250V AC/6 A/1500VA coso = 1...0.1 M
. Category 4 per EN 954-1 250V AC/2.5 A/625VA cosf = 1...05M
« Stop category 0 Electrical Life (Operations) |250V AC/1.5 A/375VA cos¢ = 0.35...0.3 M
p category 250V AC/5 A/1250VA coso = 0.6...0.1 M
» Two safety contacts N.O. 24V DC/2 A/48W =1 M
* Single/dual channel operation 10V DG/0.01 A0.1TW =2 M
* Cross fault monitoring Mechanical Life 2,000,000 operations
* Monitored or automatic reset Utilization Category UL: B300, 5 A/250V AC, 24V AC, 6 A/24V DC
* E-stop, safety gate or light curtain applications Resistive: AC-1 6 A/250V AC
Resistive: DC-1 6 A/24V DC
LED Indicators Inductive: AC-15 6 A/250V AC 6 A/125V AC
Green Power On Inductive: DC-13 3 A/24V DC 2 gﬁ;‘% pces
green K1 glosed Environmental and Physical Characteristics
reen K2 Closed Enclosure Type Rating/ | IP40 (NEMA 1), DIN 0470/
“.’.| Terminal Protection 1P20, DIN 0470
(d)] "
Operating Temperature o o
Q -5...+565 ° (28...131
= [C (P o8 :
.2‘ Vibration 10...55 Hz, 0.35 mm
o) Shock 10 g, 16 ms 100 shocks
o Mounting 35 mm DIN Rail
-2 Weight [g (Ibs)] 24V DC: 160 (0.35); 115/230V AC: 215 (0.47)
@ Conductor Size, Max. 0.2...4 mm2 (24...12 AWG)
* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the
following assumptions:
- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
Visit our website: www.ab.com/catalogs Allen-Bradley
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Logic

Single-Function Safety Relays

MSR126RT
Product Selection
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
24V AC/DC 440R-N23117
Light Curtain or Single
Channel (MSR126T) 115V AC 440R-N23116
230V AC 440R-N23115
Auto./Manual
24V AC/DC 440R-N23114
Dual Channel 2 N.C.

(MSR126.I7) 115V AC 440R-N23113
2N.O N Fixed 230V AC 440R-N23112

-~ one e 24V AC/DC 440R-N23123

Light Curtain or Single N

Channel (MSR126R) 115V AC 440R-N23122
Monitored M | 230V AC 440R-N23121

ontored Manua 24V AC/DC 440R-N23120

Dual Channel 2 N.C.

(MSR126.IR) 115V AC 440R-N23119
230V AC 440R-N23118

Approximate Dimensions

Dimensions are shown in mm (in.). Dimensions are not intended to
be used for installation purposes.

22.5 (0.88)

|-—75 (?.95)—1

Typical Wiring Diagrams

Block Diagram

L1
Reset
j: I ,,,,,,,,,,,,,,, — Reset
0Ssb1 L1213 E-Stop | ‘
B s o P | 7 L1L2Ls
Al |S11/S12 |S33 13 | 23 | S N NN I
7 'l AL [S11/S12[S33/13 | 23
o] ey | [
Light ==\ iK1 : VAV
24V0C | Gurtain MSR126R ﬁ \ ((( : ﬁ“\ K1
\-—-\ A || MSR126.1R
K2 | ﬁ“ K2\~ 7~
A2 1S21/S22{S3414 |24 i 1 i e T
R B — VA2 1S21[S22)S34] 14 |24
0ssb2 :
L 7777777777
N

115/230V Supply, 24V DC Light Curtain,

Monitored Manual Reset, Monitored Output

L1 L1
L

gl% ?L L1L2L3 E'E%{T" """" ? 4

€ closed a7 (511812533 13 | 23 | | | g I L1L2L3 3

3 SHSESRLS {TA1]s11/s12/533 13 | 23 | | | °

By i B

MSR126T MSR126.1T \__A\ (L(Y/ >

- K2 =

T3 I NIA -

A2 |S21\S22 534 14 | 24 | A2[s21522534 14 |24 (cg

| 1

N TE m

Dual Channel E-Stop Input,

Monitored Manual Reset, Monitored Output

N

Dual Channel E-Stop, Automatic Reset,

Single Channel Safety Gate,
No Output Monitoring

Automatic Reset, No Output Monitoring

Allen-Bradley
Guord@mofte?@
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Logic
Single-Function Safety Relays
MSR127RTP

Description

The MSR127RTP can be connected in three different input wiring
configurations: one normally closed, two normally closed, or with
two PNP connections from a light curtain. When connected in the
two normally closed fashion, the MSR127RTP checks for cross
faults across the two inputs. When connected to light curtains, the
light curtain must perform the cross fault detection.

The MSR127RP has a monitored manual reset. The MSR127TP has

an automatic/manual reset. Models with automatic/manual reset can

have the reset jumpered or can be converted to an unmonitored
manual reset by adding a normally open switch in the monitoring
loop. Models with monitored manual reset provide checking of the
output monitoring circuit.

The outputs include three normally open safety-rated outputs as
well as one normally closed auxiliary output. The safety outputs
have independent and redundant internal contacts to support the
safety function. The auxiliary output is a nonsafety output intended
to provide an external signal about the status of the safety outputs.

Features

 Category 4 per EN 954-1

* Stop category 0

* Three safety contacts

* One auxiliary contact

* Cross fault monitoring

* Monitored or automatic reset

* Removable terminals

e Light curtain, E-stop or safety gate applications

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
IEC 60947-4-1, IEC 60947-5-1, ANSI B11.19,
AS4024.1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 1.45 x 10-9

MTTFd: > 398 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus
and BG

Power Supply

Input Power Entry

24V AC/DC, 115V AC or 230V AC 50/60 Hz

Power Consumption

2W

Inputs

Safety Inputs

1N.C.or2 N.C. or LC

Input Simultaneity

Infinite (ch2 before ch1) with Auto Reset

Input Resistance, Max.

110 Q

Reset

Auto./Manual or Monitored Manual

Power On Delay/
Recovery Time

1 second/100 ms

Response Time 15 ms
Outputs

Safety Contacts 3 N.O.
Auxiliary Contacts 1N.C.

Thermal Current/y,

Units with 24V AC/DC supply: 3 x4 Aor2 x5A
nonswitching

Units with 115/230V AC supplies: 3 x 3 A or

2 x4 Aor1x5 A nonswitching

Rated Impulse withstand
Voltage

2500V

Switching Current @
Voltage, Min.

10 mA/10V

Fuses, Output

External 6 A slow blow or 10 A fast acting

Electrical Life (Operations)

(With surge suppression)

250V AC/6 A/1500VA cosp =1...0.1 M
250V AC/2.5 A/625VA cosh = 1...0.5 M
250V AC/1.5 A/375VA cos¢ = 0.35...0.3 M
250V AC/5 A/1250VA cos¢ = 0.6...0.1 M
24V DC/2 A/4A8W =1 M

10V DC/0.01 A/0.1W=2M

Mechanical Life

2,000,000 operations

Utilization Category

UL: B300, R300 5 A/250V AC, 24V DC

LED Indicators Resistive: AC-1 5 A/250V AC
Green Power On Resistive: DC-1 5 A/24V DC
Green CH1 Closed Inductive: AC-15 5 A/250V AC
G CH2 Closed
reen ose Inductive: DC-13 3 A/24V DC 5A24VDC @6
ops/min

Environmental and Physica

| Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20

Operating Temperature

[C I

-5...455 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)]

24V DC: 210 (0.46), 115/230V AC: 260 (0.57)

Conductor Size, Max.

0.2...4 mmz2 (24...12 ANG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period

Visit our website: www.ab.com/catalogs
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Logic
Single-Function Safety Relays

MSR127RTP
Product Selection
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
Auto./Manual 440R-N23126
- 24V AC/DC e
Monitored Manual 440R-N23129
. Auto./Manual 440R-N23125
Fixed - 115V AC e ———
Monitored Manual 440R-N23128
Auto./Manual 440R-N23124
- 230V AC e ——
Monitored Manual 440R-N23127
i Auto./Manual 440R-N23132
TN.C.,2N.C, Light 3N.O. 1N.C. Removable (Screw) : 24VAC/DC o2
Curtain Monitored Manual 440R-N23135
Auto./M | 440R-N23132S
Removable uro./fanua 24VAC/DC o222
(Spring Clamp) Monitored Manual 440R-N23135S
Auto./Manual 440R-N23131
- 115V AC e
Monitored Manual 440R-N23134
Removable (Screw)
Auto./Manual 440R-N23130
- 230V AC e —
Monitored Manual 440R-N23133
Accessories
Description Cat. No.
4 Replacement 4-pin Terminals (screw) 440R-A23209
4 Replacement 4-pin Terminals (spring clamp) 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to 13 . 23 | 33 | a1
be used for installation purposes. Al | sli#) | s52 | s12
22.5(0.88) S12 1‘3 2‘3 3‘3 41
99 (3.89) [«
Do\ VY
= De -
S22 14 24 34 42
ues E s21() s22 s34 A2
ﬂ 14 24 34 i 42
F—
=
=
Typical Wiring Diagrams
L1 L1
Light curtain, 24V DC Reset m
L out1out2 - s B TRt
- L11213 E-Stop L1L2L3

Al |S11!S52:S12| 13 | 23 | 33 | 41 AL|S11 S52] 12} 13 | 23| 33 | 41 | | |

MSR127RP ﬁiiﬁiﬁii N VSRLZTTP l——l—— l-_ Ky
il 2

S21{S22{S34| A2 | 14 | 24 | 34 | 42 S21/S22{S34} A2 14 | 24 | 34 | 42
[ I ] [ — I
N N
Light Curtain, Monitored Manual Reset, Monitored Output Single Channel E-Stop, Automatic Reset, No Output Monitoring
L1 L1

Al |S11 S52!s12 13| 23| 33 | 41 Al S11S52|S12| 13| 23 33 41

i | - seeESaN
| MsR127RP \Y__\__-\__ NEA MSR127TP NN
S21|S22| S34; Azi\l_i_z\;_i-ii_ztz ) _(_(L( l‘ S21; S22/ S34 | Az\i_i—_g;_u ‘ _( (:(
|_7 L close: ;

P G I Reset
E-Stop! P L1L2L3 |(_,_ I/ L1213

n
)
o
()
o
>
-
(&)
Y—
3o}
@
Te}

N
Dual Channel E-Stop, Monitored Manual Reset, Monitored Output Dual Channel Safety Gates, Automatic Reset, Monitored Output
Allen-Bradley Visit our website: www.ab.com/catalogs
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Logic
Single-Function Safety Relays
MSR131RTP

Description

The MSR131RTP is a versatile monitoring safety relay. It can be
connected in four different input wiring configurations: one normally
closed, 2 normally closed, 2 PNP connections from a light curtain,
or a four-wire safety mat. When connected in the two normally
closed fashion, the MSR131RTP checks for cross faults across the
two inputs. When connected to light curtains, the light curtain must
perform the cross-fault detection.

The MSR131RTP has output monitoring that can accommodate
either automatic/manual reset or a monitored manual reset. When
configured with automatic/manual reset (jumpers on X1-X2 and X3-
X4), the MSR131RTP can have the reset terminals S33-S34
jumpered or can be converted to an unmonitored manual reset by
adding a normally open switch in the monitoring loop (S33-S34).
When configured to monitored manual reset, the MSR131RTP
checks the output monitoring circuit through the manual application
of the reset switch.

The outputs include three normally open safety rated outputs, two

normally closed auxiliary outputs, and two solid-state outputs. One
solid-state output indicates that the inputs are closed. The second

solid-state output indicates that the safety outputs are active.

The safety outputs have independent and redundant internal
contacts to help ensure the safety function. The auxiliary output is a
nonsafety output intended to provide an external signal about the
status of the safety outputs.

Features

 Category 4 per EN 954-1

* Stop category 0

e Light curtain, safety mat, E-stop inputs
* Three safety contacts

* Two auxiliary contact

* Two solid-state outputs

* Cross fault monitoring

* Monitored or automatic reset

* Removable terminals

LED Indicators

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
IEC 60947-4-1, IEC 60947-5-1, ANSI B11.19,
AS4024.1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 1.67 x 10-9

MTTFd: > 389 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked for all applicable directives, cULus,

Certifications BG, and c-Tick

Power Supply

Input Power Entry 24V AC/DC, 115V AC or 230V AC
Power Consumption 4 W

Inputs

Safety Inputs 1N.C.,2N.C,, LC or SM

Input Simultaneity Infinite

Input Resistance, Max. 45Q

Reset

Auto./Manual or Monitored Manual

Power On Delay/
Recovery Time

1 second/100 ms

Response Time 15 ms
Outputs
Safety Contacts 3 N.O.

Auxiliary Contacts

2 N.C.; 1 SS PNP inputs closed; 1 SS PNP
outputs active; 30V DC/20 mA solid state

Thermal Current/y,

1x6 Aor3x5 A nonswitching

Rated Impulse withstand
Voltage

2500V

Green Power
Green Start
Green CH1 Input Closed
Green CH2 Input Closed
Green CH1 Output Active
Green CH2 Output Active

Switching Current @
Voltage, Min.

10 mA @ 10V

Fuses, Output

External 6 A slow blow or 10 A fast acting

Electrical Life (Operations)

(With surge suppression)

250V AC/6 A/1500VA cosd =1...0.1 M
250V AC/2.5 A/625VA cosh = 1...0.5 M
250V AC/1.5 A/375VA cos¢ = 0.35...0.3 M
250V AC/5 A/1250VA cos¢ = 0.6...0.1 M
24V DC/2 A/A8W =1 M

10V DC/0.01 A/0.1 W =2M

Mechanical Life

2,000,000 operations

Utilization Category

Resistive: AC-1 6 A/250V AC

Resistive: DC-1 6 A/24V DC

Inductive: AC-15 6 A/250V AC 6 A/125V AC

Inductive: DC-13 3 A/24V DC 6 A24VDC @6
ops/min

uL

B300, R300, 1 x 6 A or 2 x 5 A resistive/250V
AC, 24V DC

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20

Operating Temperature
[C(FI

-5...+55 ° (28...131 °)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms 100 shocks
Mounting 45 mm housing, 35 mm DIN Rail

Weight [g (Ibs)]

24V DC: 320 (0.71) 115/230V AC: 450 (0.99)

Conductor Size, Max.

0.2...4 mm2 (24...12 ANG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Logic
Single-Function Safety Relays

MSR131RTP
Product Selection
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
Removable (Screw) 440R-C23139
Removable 24V AC/DC
1N.C., 2 N.C., Light 2 N.C., 2 PNP Solid Soring Cl Auto./Manual or 440R-C23139S
: 3N.O. (Spring Clamp) .
Curtain, Safety Mat State Monitored Manual
115V AC 440R-C23137
Removable (Screw)
230V AC 440R-C23136
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to AL 533 994 952511 | 13 | 23 | 33
be used for installation purposes. X3 S11(+) S12 1521() S22 | 41 | 51 | 51
99 (3.89) R, s12 1323 33 41 51
avl:- R
L
1145 S22 14 24 34 42 52
@5) X4 1Y30 Y31 Y32 Y35 i 42 i52 i52
A2 PYL iY2 i X1 ix2 P14 24 i34
Typical Wiring Diagrams
+24V DC +24V DC
Light Curtain Res ) safety gate
Out2 _ Outl - ofen % closed
L )
ALl 31{13'1}312{;2235{51}\(3{53}83913 2333} 41} 51 Ll1 L|2 L|3 Al S11S12152115221552 11 Y311 S33/534 1|35 zrsé slsé 41 51 T T T
NN
— " \— o Kl—
S LTI e o W]
A2 X1{X2] X3 X4[Y3QY3pY3h Y2 V1 14} 247 34 42 52! zuzf_] aolvadvad [2_,2 34{ 4212
| K&
Ground Quipgt TRLy ground b bl
Light Curtain, Monitored Manual Reset, Single Channel Safety Gate, Automatic Reset,
Monitored Output No Output Monitoring
+24V DC +24v DC
Reset
L5 :
E-Stop|

E bt fols Bt shuts ot Suitbe ROt Sbaie plotot S et ki bt
Al :S11;512:521522,S52 511, Y31 S33;S34i 13 1 23 1 331 41; 51

il

|
T Homts Bt il Sted Deits Bowot vttt st ot e st 3
| | AL S11;512;521;522 552, S11; Y31:533 )S34i 131 23 331 41; 51

‘(‘(‘( MSR131RTP \rsj‘ VT e (‘(‘(
i YLl
A2 XLiX2 ] X3]X4 YS0NY32YS51Y2 (V1114 | 241 341 421 52 A2 X1 X2 1X3 1X4 1Y301Y321Y35! Y21 Y1 14} 24} 341 42} 52
| S Ry i | in )

Ground Output  Inputs Ground Output _ Inputs’
Active Closed Active  Closed

Dual Channel E-Stop, Monitored Manual Reset, Safety Mat, Automatic Reset, g
Monitored Output No Output Monitoring ©
©
t — 24V DC = —+24VDC o
Reset Reset
S Nl 2
CI.1 \ -1 O
AL IS11S121S215221552/511Y311533)534 13} 23133 141 51 ALIS11151215211522 155215111 Y31 533534 131 23§ 33; 41} 51 LiL2Ls HCE
NN
- [§
MSR131RTP MSR131RTP Eats \T\TA\ Uu’
YT - o

1 r_r_(
ﬁi? I ]Li :
A2 IX11X2 X3 X4 Y30Y32351v2 1Y1114 124134142152 A2IXLY X2} X31 X4 1Y30NY321 Y35 Y21 Y1} 14] 24] 34 42} 52

JJJJJ
+24V DC Ground +24V DC Ground
- I I

Output  Inputs Inputs
Active  Closed Closed

115/230V AC Supply, 24V DC, Light Curtain, 115/230V AC Supply, 24V DC, Light Curtain,
Monitored Manual Reset, Monitored Output Monitored Manual Reset, No Output Monitoring
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Logic
Single-Function Safety Relays
MSR142RTP

Specifications

Safety Ratings

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
Standards IEC 60947-5-1, AS 4042.1, ISOTR 12100,
B11.19

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per

Safety Classification EN IEC 62061, PLe per ISO 13849-1

PFHp: < 1.92 x 10-¢

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

MTTFd: > 210 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on

the architecture and application characteristics

C!E Marked for all applicable directives, cULus,

Certifications TOV, and o-Tick

Power Supply
Description Input Power Entry 24V AC/DC, 115V AC or 230V AC 50/60 Hz
The MSR142RTP is a versatile monitoring safety relay. It can be Power Consumption SW
connected in four different input wiring configurations: one normally Inputs

closed, two normally closed, two PNP connections from a light 1 N.C., 2 N.C., Light Curtain or 4-Wire Safety

Safety Inputs

curtain, or a four-wire safety mat. When connected in the two Mat
normally closed fashion, the MSR142RTP checks for cross faults Input Simultaneity Infinite
across the two inputs. When connected to light curtains, the light -
. . Input Resistance, Max. 45 ohms
curtain must perform the cross-fault detection.
o Reset Auto./Manual or Monitored Manual
The MSR142RTP has output monitoring that can accommodate
. . g Power On Delay/
either automatic/manual reset or a monitored manual reset. When Recovery Time 1.s/100 ms
configured with automatic/manual reset (jumpers on X1-X2 and X3- -
X4), the MSR142RTP can have the reset terminals S33-S34 Response Time 15 ms
jumpered or can be converted to an unmonitored manual reset by Outputs
adding a normally open switch in the monitoring loop (S33-S34). Safety Contacts 7 N.O.
When configured to monitored manual reset, the MSR142RTP Auxiliary Contacts 4N.C. 2 PNP
checks the output monitoring circuit through the manual application Rated Imoul thetand :
of the reset switch. ated Impuise withstand | »500v

Voltage

The outputs include seven normally open safety-rated outputs, four
normally closed auxiliary outputs, and two solid-state outputs. One

Switching Current @

Voltage, Min. 10 mA @ 10V DC

solid-state output indicates that the inputs are closed. The second

Fuses, Output 6 A slow blow or 10 A quick blow (external)

solid-state output indicates that the safety outputs are active. The
safety outputs have independent and redundant internal contacts to
support the safety function. The auxiliary outputs are nonsafety
outputs intended to provide an external signal about the status of

220V AC/4 A/880VA cosf =0.35...0.1 M
220V AC/1.7 A/375VA cos¢ = 0.6...0.5 M
30V DC/2 A/6GOW =1 M

10V DC/0.01 A/01W=2M

Electrical Life (Operations)

the safety outputs.

Mechanical Life 2,000,000 operations

Utilization Category

Features Inductive: Safet :

: y & Aux.:
» Category 4 per EN 954-1 AC-15 6 A/250V AC
* Stop category 0 Inductive: AC-13 3 A/24V DC

* Light curtain, safety mat, E-stop inputs Resistive: DC-13 20 mA/30V DC short-circuit protected

» Seven electromechanical N.O. state safety outputs uL 4 x B300 or 7 x 4 A Resistive

* Four electromechanical N.C. auxiliary outputs Environmental and Physical Characteristics

* Two solid-state auxiliary outputs
» Cross-fault monitoring

Enclosure Type Rating/ IP40 (NEMA 1), DIN VDE 0470-1/
Terminal Protection P20

* Monitored or automatic reset Operating Temperature

-5...+455° (14...131 9)

a0
(7)) © Removable terminals [C F)]
Q) Vibration 10...55 Hz, 0.35 mm
=
D Shock 10 g, 16 ms, 100 shocks
® .
=g LED Indicators Mounting 35 mm DIN Rail
C:EJ Green Power Weight [g (Ibs)] 24V: 470 (1.04); 115/230V AC: 607 (1.34)
o Green Start Conductor Size, Max. 0.2...4 mm2 (24...12 AWG)
< Green CH1IN )
(7] * Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the
Green CH2 IN following assumptions:
Green CH1 output energized - Mission time/Proof test interval of 20 years
; - Functional test at least once within six-month period
Green CH2 output energized

Allen-Bradley
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Logic
Single-Function Safety Relays

S

MSR142RTP
Product Selection
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
24V AC/DC 440R-G23216
1N.C., 2 N.C,, Light 4 N.C., 2 PNP, Solid- Monitored Manual or -
Curtain, Safety Mat 7 N.O. state Removable Auto/Manual 115V AC 440R-G23215
230V AC 440R-G23214
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to ()AZ()Sll( )i s xa smsu  su s s52 13 23 33 81 91 9L 43 53 63 73 101111111
be used for installation purposes. na o0 )
_}cmw S_Z‘CHZ N
99 (3.89)
7 777ﬁ77771’77777777}77\77w77\7777j
AW\

Output active
Inputs closed

o -0 0-0-0-0-O-V-VV-0- V-0
S21 Y30 Y32 Y35 Y1 Y2 X1 X2 S22 14 24 34 82 92 92 44 54 64 74 102 112112

i
i
i
Q
i
i
i
i
i

Typical Wiring Diagrams

.

i MSR142 RTP
:'Azlxw X2} X3[ X4 [Y30Y32 Y351 Y2 VI (141241341 821 92 441541 641 74 1102}1 12 i

+24V DC +24V DC
Reset
Light Curtain o——/ Safety gate
Outl Out 2 [-\ open; closg;ig \\ |
[t Pl ol et Pobhs Eond stey 1 LiL213 o 1-'-r-]1'|:'r]-'rl-|-'1 T r] 1, L1213
153353 | | | LALISIL S12 2215223 92131533 5534 | | |
KI ; \ —\ i Kl —
! i MSR142RTP qz !
._“_12(_'__>fz_|_x_34_>§4_ﬂ3° Y_31 “_5 Y2iYI{I4T 241347 82 92 14 i 'Al Xit leszx4 Y30 Y3Z Y35 Y2 YI-I4-Z4-34- 32.91-44-54-64-7 2i
l By &&&$%&$&&é% ST
[K5][Keé][K7]
Ground Output Inputs
Active Closed Grou Actﬁ/:t (Iinlg:zi
Light Curtain, Monitored Manual Reset, Single Channel Safety Gate, Auto Reset,
Monitored Output No Output Monitoring
+24V DC +24V DC
Reset
LT [.
-Stop
[ R A Ll 213 :
ALSITESI21S217522 755218 1133115337341 131 231331 817 91 1431531 6317311011113 S Yy R ) G A S ) N A I
NN "' . T |AI 5|| Sll szl szz ssz 1S117Y317533;534; 13 23} 331 811 91 14 17330015111 L L|2L3

« N

1

CE%

] ] 4} ‘a‘é é*‘#‘%} %} IrA21><| XZ._)(J_LX4JY30 Y2Y35; Y2 Yi {41241 341 821 92 1441 121 g
o | = STLE bl g g
ctive Closed o
G [¢] ()
Retve  Ciosed o«
Dual Channel E-Stop, Monitored Manual Reset, Monitored Output Safety Mat, Automatic Reset, No Output Monitoring ..2‘
D
3]
=
0
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Logic
Single-Function Safety Relays
MSR144RTP

Description

The MSR144RTP is a versatile monitoring safety relay. It can be
connected in four different input wiring configurations: one normally
closed, two normally closed, two PNP connections from a light
curtain, or a four-wire safety mat. When connected in the two
normally closed fashion, the MSR144RTP checks for cross faults
across the two inputs. When connected to light curtains, the light
curtain must perform the cross-fault detection.

Any combination of up to five MSR230 and MSR238 output
modules can be easily connected to the MSR144RTP by removing
the terminator, inserting a ribbon cable from the expander and then
placing the terminator into the last expansion module.

The MSR144RTP has output monitoring that can accommodate
either automatic/manual reset or a monitored manual reset. When
configured with automatic/manual reset (jumpers on X1-X2 and X3-
X4), the MSR144RTP can have the reset terminals S33-S34
jumpered or can be converted to an unmonitored manual reset by
adding a normally open switch in the monitoring loop (S33-S34).
When configured to monitored manual reset, the MSR144RTP
checks the output monitoring circuit through the manual application
of the reset switch.

The outputs include two normally open safety rated outputs, two
normally closed auxiliary outputs, and two solid-state auxiliary
outputs. One solid-state output indicates the inputs are closed. The
second solid-state output indicates the safety outputs are active.

The safety outputs have independent and redundant internal
contacts to help ensure the safety function. The auxiliary outputs are
nonsafety outputs intended to provide an external signal about the
status of the safety outputs.

Features

 Category 4 per EN 954-1

* Stop category 0 or 1 (with MSR238)

e Light curtain, safety mat, E-stop inputs
* Two N.O. safety outputs

* Two N.C. auxiliary outputs

» Two solid-state auxiliary outputs

* Cross-fault monitoring

* Monitored manual or automatic/manual
* Removable terminals

» Expansion for up to five modules

LED Indicators

Green Power

Green Start

Green CH1 IN

Green CH2 IN

Green CH1 output energized
Green CH2 output energized

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
AS 4024.1, ISOTR 12100

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 1.67 x 10-9

MTTFd: > 389 years

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus,
TUV, and c-Tick

Power Supply

Input Power Entry

24V DC

Power Consumption

4 W + expanders

Inputs

Safety Inputs

1 N.C., 2 N.C., LC or 4-wire safety mat

Input Simultaneity

Infinite

Input Resistance, Max.

45 ohms

Reset

Auto./Manual or Monitored Manual

Power On Delay/

Recovery Time 1/100 ms
Response Time 15 ms
Outputs

Safety Contacts 2 N.O.
Auxiliary Contacts 2 N.C., 2 PNP
Rated Impulse withstand 2500V

Voltage

Switching Current @
Voltage, Min.

10 mA @ 10V DC

Fuses, Output

6 A slow blow or 10 A quick blow (external)

Electrical Life (Operations)

220V AC/4 A/880VA cosf =0.35...0.1 M
220V AC/1.7 A/375VA cosp = 0.6...0.5 M
30V DC/2 A/BOW =1M

10V DC/0.01 A/0.1W=2M

Mechanical Life

2,000,000 operations

Utilization Category

Inductive: Safety & Aux.:
AC-15

5 A/250V AC

Inductive: Safety & Aux.:
DC-13

3 A/24V DC

UL

B300, R300, 1 x 6 A or 2 x 5 A resistive/250V
AC, 24V DC

Solid State:

20 mA/30V DC short circuit protection

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1), DIN VDE 0470-1/
P20

Operating Temperature

[C Pl

-5...+55 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 315 (0.71)

Conductor Size, Max.

0.2...4 mm2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Logic
Single-Function Safety Relays

MSR144RTP
Product Selection
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
1 N.C., 2 N.C,, Light 2 N.C. 2 PNP solid- Monitored Manual or g
Curtain, Safety Mat 2N.O. state Removable Auto/Manual 24V DC AHUAREEEDE
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to Al A2()STIH Y31 X3 X4 S33834  S1 S12. ,352,,,,,,,,,,,3 2334
be used for installation purposes.
CH2IN
45 ( I .77) 24VDC-
99 (3.89) b || = AT T v 4 v Jor ]! 7
114.5 - § O - .
(4.5) /= s21 Y30 Y32 Y35 Y1 Y2 X1 X2 S22 14 24 32 42

Typical Wiring Diagrams

+24VDC

Light Curtain Reset
owa Outl m Fuses
racizTos

J
AILSITISI2I 2015221 S521111 Y31 $331S341 13} 231 31 411

3123 33 43

i i3] 2333 i 43) || H
! MSR: i Msxzm\

;ﬁ* W L%m\ww%] \w

kT minatior
z
|
-
—L—

A2EXIT X2t X3! X4 Y301 Y32 Y35t vz‘vm \4‘24‘ 32,42 10 {147 243 341 44}
\ \ \ \ i
[K3][Ra][s][Re] Kkl M

round Output  Inputs Relays, contactors, solenoids, valves, etc.
Actve  Closed

Light Curtain, Manual Reset with Manual Reset

s L2
Reset PowerFlex 70
LG A Fuses 24vDg

E-stop| 7 sec delay shown H
M Y45 3
b iy R e o ok St s Bt ; S H
ALLSIESI2S21S221SS2S1 1Y 1 S33,534 131 23 311 418 ; AR DS RO RO E I
ki

MSRI44RTP i \%?:F

A2} X1} X20 X3 X41 Y30 Y31 Y39 Y21 Vi 141 241 32 421

[LH
[ —

elays, contactors, solenoids, valves, ecc.

Ground Output _ Inputs
Active  Closed

Dual Channel E-Stop, Monitored Manual Reset, Monitored Output

Allen-Bradley Visit our website: www.ab.com/catalogs
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Fuses 6 sec delay shown

Y3-Y5, Y3-Y7 L2 L2

iY4i YS Y6 |7 27 35

e

’K Termination
o

=

I

Ground Output  Inputs Relays, contactors, solenoids, valves, etc.
Active  Closed

115V/230V AC Supply, 24V DC, Dual Channel, Automatic Reset, Monitored
Output

+24V
DC
LiL2L3 LiL2L3

Safety Mat

> il

HETHIE A
J IR
i i
! MSRI44RTP \ ;T -\ |
i =\ L
; T\
i i

K]
Ground Output Inputs  Relays, contactors, solenoids, valves, etc.

Active  Closed

Safety Mat, Automatic Reset, No Output Monitoring
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Logic

Single-Function Safety Relays with Delayed Outputs

Cu4

Description

The CU4 is an off-delay timing unit which can be operated
standalone or as an extension of a host relay. The timed outputs are
used in applications where power must be maintained for a fixed
duration after an input signal is received. For example, driving a
power to lock TLS2-GD2 to maintain a guard door in the locked
position for a fixed duration after a stop button is pressed. Another
example would be maintaining the connection of a drive to a motor
until the braking function is achieved, and then dropping out a
contactor to remove power to the motor.

The inputs can be connected in either a single channel or dual
channel configuration. The inputs must remain open during the
complete timing cycle. Closing the contacts before the timing cycle
completes causes the timer to be reset to zero.

The CU4 has a redundant structure with two independent safe timer
circuits. The outputs include two normally open safety delayed
outputs as well as one normally closed auxiliary output. The safety
outputs have independent and redundant internal contacts to
support the safety function. When used as an extension of a host
relay, the normally closed contacts should be used in the feedback
loop of the host relay. If used in standalone application, the normally
closed contacts can be used to signal an auxiliary device or PLC.

A typical operation starts with power applied to A1/A2 and the input
circuits open.

1. Close the B11/B12 and B21/B22 circuits.

a. The safety outputs (17/18 & 27/28) close immediately.
2. Open the B11/B12 or B21/B22 circuits.

a. The timing process starts.

b. The safety outputs (17/18 & 27/28) open after the time expires.
3. Go to Step 1.

Features

 Category 3 per EN 954-1

* Stop category 1

 Timed off-delay 0.15...30 s
* Two safety contacts

* One auxiliary contact

LED Indicators

Green Power
Green CH1 t1 Active
Green CH2 t2 Active

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
IEC 60947-5-1, ANSI B11.19, AS4024.1

Safety Classification

Cat. 3 per EN 954-1 (ISO 13849-1), SIL CL2 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 2.16 x 10-9

MTTFd: > 345 years

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus,
c-Tick, and BG

Power Supply

Input Power Entry

24V AC/DC, 50/60 Hz; 0.85...1.1 x rated
voltage

Power Consumption 25W
Inputs

Safety Inputs 1 N.C.or2 N.C.
Input Simultaneity Infinite
Reset Automatic
Response Time 30 ms
Outputs

Safety Contacts 2 N.O.
Aucxiliary Contacts 1N.C.
\F}gﬁi(; émpulse withstand 2500V
Switching Current @ 10 mA/1OV

Voltage, Min.

Fuses, Output

External 6 A slow blow or 10 A fast acting

Electrical Life (Operations)

220V AC/4 A/880VA cosp =0.35...0.1 M
220V AC/1.7 A/375VA cosd = 0.6...0.5 M
30V DC/2 A/6BOW =1M

10V DC/0.01 A/0.1W=2M

Mechanical Life

2,000,000 operations

Utilization Category

AC-15 5A @ 250V AC 5A @125V AC
DC-13 3 A/24V DC
UL: B300, 5 A/250V AC, 24V DC

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40, DIN 0470/
P20

Operating Temperature

[C I

-5...+55 ° (23...131 °)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 165 (0.36)

Conductor Size, Max.

0.2...4 mm2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Logic
Single-Function Safety Relays with Delayed Outputs

Ccu4
Product Selection
Inputs Safety Outputs Aucxiliary Outputs Time Range Reset Type Power Supply Cat. No.
0.15...3s 24V AC/DC, 50/60 Hz 440R-S23173
1 N.C. or 2 N.C. 2 N.O. 1 N.C. 0.5...10s Automatic 0.85...1.1 x rated |440R-S23174
1.5...30s voltage 440R-S23175
Approximate Dimensions Block Diagram

Dimensions are shown in mm (in.). Dimensions are not intended to
be used for installation purposes.
22.5(0.88)

r—-l r— 75.9 (2.95)—1

p———110(4.33)

Typical Wiring Diagrams

+24V DC

T -

I
AllSI1iS12/5211522/523 | x2! |3 23 33 143 | 53 Y L2 o e Ty 17 127 |38 Solenoid s

B A RAAT N A 5] L
YT NA\_E @'Z.hq T:

Aux Circuit
Aux Circuit

A2/PE | Y1]Y2] X5/X6! XI 14124 |34} 44 54 82 A2 {BI2iB22 {18 {28 |36 1

21 |
| [ N '
- Reset TLS2-GD2
KI|[K2| Powerto Lock
Ground

Dual Channel Wiring to CU4 Inputs

+24V DC

Ky .

E-Stop I
AlISIIISI2/5211522/523X2] 13| 23 33 43 | 53 Lrs oo B” B2l 17 127 3 1| Solenoid st

B ARl FHAAAREE 5] Ly
ﬁ\ﬁN#EKZ 3 b P

A2/PE | Y1{Y2{ X5 X6 XI 14124 134 44| 54 82 A2 | BI2 B22 1 1 T33

| :
l I
-] Reset TLS2-GD2
Lll(_I"L(ly Power to Lock
Ground

Single Channel Wiring to CU4 Inputs

Aux Circuit
Aux Circuit

T2

n
>
o
Q
o
>
E=l
(&)
Y
3]
@
Te}
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Logic

Single-Function Safety Relays with Delayed Outputs

MSR38D/DP

Housing with removable
terminals shown.

Description

The Minotaur MSR38D/DP is a microprocessor-based, monitoring
safety relay, with delayed, safety-rated, solid-state outputs.

The inputs of the MSR38D/DP are the same as the MSR30. They
can be connected to gate interlocks, e-stop devices or four-wire
safety mats. The gate interlocks and e-stops can be either single
channel or dual channel normally-closed circuits.

The reset capability of the MSR38D/DP allows it to set up for
monitored manual or automatic/manual reset.

The outputs include two delayed normally-open safety rated outputs
that can be connected to loads up to 2 A at 24V DC. These outputs
can be used to send a safety stop signal to a machine or
manufacturing system. The delay is accomplished by the
configuration of jumpers on the terminals. The delay can be easily
adjusted by reconfiguring the jumpers.

The MSR38D/DP also has one solid-state normally-closed auxiliary
output, which must only be used to indicate the status of the
MSR38D/DP. The auxiliary output responds immediately to the
change in input status; it is not delayed.

Features

 Category 4 per EN 954-1

» Stop Category 0 or 1

» Two delayed solid-state safety outputs

* One solid-state auxiliary output

* One N.C., two N.C. or safety mat input

* Monitored manual or automatic/manual reset

LED Indicators

Green Power (Pwr)
Green K1 Closed
Green K2 Closed

Wiring Terminations

S11 & S21 Pulse train output

S12 & S22 Input contacts

A1 -S34 Reset switch

S11-534 Automatic crﬂess;;,les;art up test

S21 - S34 Automatic reset, start-up test enabled
A1 -Y2 Monitoring circuit

A1 -Y41 Cross-fault monitoring disabled

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
ANSI B11.19, AS4024.1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 9.2 x 10-10

MTTFd: > 631 years

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked fo;_' all applicable directives, cULus,

Certifications c-Tick, and TOV
Power Supply

Input Power Entry 24V DC SELV
Power Consumption 3w

Inputs

Safety Inputs

1 N.C.or2 N.C. or SM

Input Resistance, Max.

200 Q

Reset

Auto./Manual or Monitored Manual

Power On Delay/
Recovery Time

3 seconds/20 ms

Response Time

15 ms

Outputs

Safety Contacts

2N.O.SS,2A @24V DC

Auxiliary Contacts

1N.O. SS, 50 mA @ 24V DC

Fuses, Output

External 6 A slow blow or 10 A fast acting

Power LED Diagnostics

3 s Blink: Initialization

Constant: Normal Operation

2 Blinks: Configuration change during operation
4 Blinks: Solid state output switch fault

5 Blinks: Reset switch closed after reset
Continuous blinking: Internal fault

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1), DIN 0470/
P20, DIN 0470

Operating Temperature
[C (Pl

-5...+55 ° (23...131 °)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 130 (0.287)

Conductor Size, Max.

0.2...2.5 mmz2 (24...14 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years

Visit our website: www.ab.com/catalogs
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Logic
Single-Function Safety Relays with Delayed Outputs

MSR38D/DP
Product Selection
Delayed Instantaneous
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
Fixed 440R-M23203
TN.C.,2N.C., Safety | 5\ o solid State | 1 N.O. Solid State Auto.Manual or 24VDC SELV
Mat Removable Monitored Manual 440R-M23204
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shoyvn in mm (in.). Dimensions are not intended to C s v v VU vas
be used for installation purposes. b prme Frommems o i
i AL i yal i s11 i s34 !
22.5(0.88) T T T s s i
[~ 99(389) <> ! Al :
I |
i MSR38D/DP !
I I
1 |
i 14 24 lya2 |
114.5 pmmmes [ Rty A i
(4.5) i A2 § S12 i S22 i Y32 i
b [kttt oo i ittt !
i 18 1 28 1 sa i v2 |
Typical Wiring Diagrams
See MSR30 on 5-16 for additional input wiring configurations.
+24V [ +24V

—‘ (] Rese{_ L1 L2 L3 ] ] L1 L2 L3
1 N N N _

[ S S T B 1 i i T
i S11iS21! AL | S34iY41| Y2 | S11iS21{ AL i S34iV4LiY2

S B

ok - 7 . MSR38D/DP

,,,,,,,,,,,,,,,,,,,,, i

iS12!1s22 ' A2 ! 18 |28 1Y32 |

— e |

Aux to PLC
or Indicator

[}
=
N
[}
N
N
>
]
=
©
N
©
3
W
N

Aux to PLC
or Indicator
Ground

Ground
Dual Channel E-Stop, Dual Channel Delayed Outputs, Single Channel Gate Interlock, Single Channel Delayed Output,
Monitored Manual Reset, Output Monitoring Automatic Reset, No Output Monitoring

Apply jumpers (links) on the terminals identified to achieve the desired off delay. g
Delay(s) Y11 Y12 Y13 Delay(s) Y11 Y12 Y13 Delay(s) Y11 Y12 Y13 %
0 — — — 8 S21 S11 — 50 — S21 S21 o
0.5 S11 — — 10 — S11 S21 60 S11 S11 S11 z,
1 — S11 — 12 S21 — S11 80 S11 S11 S21 .9
1.5 — — S11 15 — S21 S11 100 S11 S21 S11 g
2 S21 — — 18 S11 S11 — 120 S11 S21 S21 Lrl>

3 — S21 — 21 S11 — S11 160 S21 S11 S11

4 — — S21 26 — S11 S11 200 S21 S11 S21

5 S11 S21 — 30 S21 S21 — 250 S21 S21 S11

6 S11 — S21 40 S21 — S21 300 S21 S21 S21

Allen-Bradley Visit our website: www.ab.com/catalogs
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Logic

Single-Function Safety Relays with Delayed Outputs

MSR138DP

Description

The MSR138DP can be connected in 3 different input wiring
configurations: 1 normally closed, 2 normally closed, or 2 OSSD.
When connected in the two normally closed fashion, the MSR138DP
checks for cross faults across the two inputs. When connected to
light curtains, the light curtain must perform the cross-fault
detection.

The MSR138DP has output monitoring that can accommodate
either automatic/manual reset or a monitored manual reset. When
configured with automatic/manual reset (jumpers on X1-X2 and X3-
X4), the MSR138DP can have the reset terminals S33-S34 jumpered
or can be converted to an unmonitored manual reset by adding a
normally open switch in the monitoring loop (S33-S34). When
configured to monitored manual reset, the MSR138DP checks the
output monitoring circuit through the manual application of the reset
switch. The unit cannot be reset until the timing function has
completed.

The outputs of the MSR138DP include two normally open
immediate safety outputs and three normally open delayed safety
outputs. The outputs of the MSR138.1DP include two normally open
immediate safety rated outputs, two normally open delayed safety
outputs and one normally closed delayed safety output. The safety
outputs have independent and redundant internal contacts to
support the safety function. If a reset request is made during the
time cycle, it will cause a lockout condition. Cycle inputs after timing
has completed and reset after the delay time has expired to clear
lockout. Connecting contacts 55-56 of the MSR138.1DP in series to
Y1-Y2 can avoid this lockout.

A normally closed timer reset switch can be added to force the
delayed contacts open prior to the completion of the timing cycle.

Features

» Category 4/3 per EN 954-1

» Stop category 0 and 1

e Light curtain, E-stop, safety gate inputs

* Two immediate safety outputs

 Delayed outputs: 3 N.O. safety or 2 N.C. safety and 1 N.C. aux.
* Cross fault monitoring

* Monitored or automatic reset

* Removable terminals

LED Indicators

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
IEC 60947-4-1, IEC 60947-5-1, ANSI B11.19,
AS4024.1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 2.38 x 10-9

MTTFd: > 195 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked fo_( all applicable directives, cULus,

Certifications c-Tick, and TOV

Power Supply

Input Power Entry 24V AC/DC, 115V AC or 230V AC
Power Consumption 4 W

Inputs

Safety Inputs 1N.C.,,2N.C.orLC

Input Simultaneity Infinite

Input Resistance, Max. 135 Q

Reset

Auto./Manual or Monitored Manual

Power On Delay/
Recovery Time

1 second/100 ms

Response Time 15 ms
Outputs
Safety Contacts 2 N.O.

Auxiliary Contacts

Delayed 3/2 N.O.

Thermal Current/y,

5x 2.5 A or 3 x 3.5 A nonswitching

Rated Impulse withstand
Voltage

2500V

Switching Current @
Voltage, Min.

10 mA @ 10V

Fuses, Output

External 6 A slow blow or 10 A fast acting

Electrical Life (Operations)

(With surge suppression)

250V AC/6 A/1500VA cosp =1...0.1 M
250V AC/2.5 A/625VA cosh = 1...0.5 M
250V AC/1.5 A/375VA cos¢ = 0.35...0.3 M
250V AC/5 A/1250VA cos¢ = 0.6...0.1 M
24V DC/2 A/48W =1 M

10V DC/0.01 A/0.1W=2M

Mechanical Life

2,000,000 cycles

Utilization Category

Resistive: AC-1 7 A@ 250V AC

Resistive: DC-1 7 A/24V DC

Inductive: AC-15 6 A@ 250V AC 6 A@ 125V AC

Inductive: DC-13 3 A/24V DC 6 A24VDC @ 6
ops/min

uL

B300, 5 A/250V AC, 24V DC

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20

Operating Temperature

[C I

-5...+55° (23...131 9)

Vibration 10...55 Hz, 0.35 mm

Green Power—llluminates when power on Shock 10 g, 16 ms, 100 shocks
Green Start—Illuminates when S33-S34 is closed Mounting 35 mm DIN Rail
Green CH1 IN—llluminates when channel 1 input is closed Weight [g (Ibs)] 24V DC: 350 (0.77); 115/230V AC: 490 (1.08)
Green CH2 IN—llluminates when channel 2 input is closed Conductor Size, Max. 0.2...4 mm2 (24...12 AWG)
Green CH1—llluminates when K1 is closed * Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the
Green CH2—llluminates when K2 is closed following assumptions:
Green CHT1—llluminates during timing period - Mission time/Proof test interval of 20 years

9 9p - Functional test at least once within six-month period
Green CHT2—llluminates during timing period

Visit our website: www.ab.com/catalogs
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Single-Function Safety Relays with Delayed Outputs

Al{s53 s11514 521524

{s3gs34 13] 23] 37} 47} 57

MSR138DP
Product Selection
Delayed
Delayed Safety Auxiliary
Inputs Safety Outputs Outputs Outputs Time Delay Terminals Reset Type Power Supply Cat. No.
1.0 seconds, 115VAC | 440R-M23080
fixed Removable
440R-M23143
0.15...3 s - 24V AC/DC ———
Spring Clamp 440R-M23143S
0.15...3 115V AC 440R-M23141
seconds Removable 230V AC 440R-M23140
MERISHDP - 05...10 24V AC/DC | OR-M23147
5..10s e —
( ) Spring Clamp 440R-M23147S
0.5...10 115V AC 440R-M23145
seconds 230V AC 440R-M23144
1N.C..2N.C Auto./Manual or 24V AC/DC 440R-M23151
i T 2 N.O.x 1.5...30 Monitored
Light Curtain seconds Manual 115V AC 440R-M23149
230V AC 440R-M23148
24V AC/DC 440R-M23084
0.15...3
115V AC 440R-M23082
seconds Removable
230V AC 440R-M23081
24V AC/DC 440R-M23088
2 N.O.# 0.5...10
(MSR138.1DP) 1N.C. seconds 115V AC 440R-M23086
230V AC 440R-M23085
24V AC/DC 440R-M23092
1.5...30 115VAC | 440R-M23090
seconds
230V AC 440R-M23089
* Instantaneous safety outputs Cat. 4
# Delayed safety outputs are Cat. 3
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shown in mm (ln) Al A2() St X! X2 X3 X4 St2 s52 13 23 87 47 57 Al(y) A2() S Xt X2 X3 X4 S12 s52 13 23 87 47 55
Dlmen510n§ are not intended to be used | ojmnj‘wge Smﬁ: TT oo vecen D Oivm“jaw Seoin  Seorn ‘
for installation purposes. ! |protesion oo ] | [roteeien S ] i
99 (3.89) ‘ | 45 (1.77) i 3 % o ;m (7:;1\” CH\TI 3 3 % | e i \ﬁéﬁﬁr CH\ Tt :
‘ ‘ ‘ i PR 3 cHz\ 7 \cH |\ 12 § 3 e E o2 | \7H72 Non\ 12 3
: |
1145 ‘ S21/PE 33834 Y1 Y2 Y39 Y40 S22 14 24 38 48 58 S21/PE S$33 834 Y1 Y2 Y39 Y40 8§22 14 24 38 48 56
(4.5)
MSR138DP MSR138.1DP
In applications with 24V AC supply: terminal S21 must not be connected to PE. %
>
) - ) )
Typical Wiring Diagrams [0)
+24V DC L1 I
>
i Reset Light Curtain * =
E ,,,,,,,,,,,,,,,,,,, [s] urtal
E-Stop E'\ L1L2L3 Ouz_Outl ZL'WDC L1213 %
0
Yo}

MSR138DP

i

AL}S52 S11iS12]S21{522]  S33{S34! 13} 23} 37| 471 55

MSR138.1DP

if

iz

A2iX11X2|X3}X41Y391 Y40 Y2 | Y1i14] 241 38} 48] 56

I

Timer
Override

Ground D1, D2 = Delayed Output Load

D1, D2 = Delayed Output Load

115/230V AC Supply, 24V DC Light Curtain,
Automatic Reset, Monitored Output

24V DC Supply Dual Channel E-Stop,
Monitored Manual Reset, Monitored Output

Allen-Bradley
Guord@moftefB
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Single-Function Safety Relays with Delayed Outputs

MSR178DP

Description

The MSR178DP is a multi-function time-delay relay for use in safety
circuits. It can be configured by the user to perform on-delay, off-
delay or single-pulse modes. It is used for applications such as
delayed unlocking of safety gates, delayed de-energizing of variable
speed controlled motors, or jogging (single pulse) in teaching or
setup mode.

The MSR178DP can be used e.g. in conjunction with a power to
release or power to lock guard locking switch to time out high
inertia machines with significant run down in potentially dangerous
equipment. The single-pulse mode enables implementation of two-
hand control by use of two normally open contacts. It also can be
used as a preset time limited mute dependent bypass in order to
clear a blockage in the muting sensor area.

The operating function is selected by external jumpers to Y21 and
Y22. The delay time is selected by a combination of external
jumpers to Y31 and Y32 and the potentiometer located on the front
face.

The input to the MSR178DP can be connected in five different
configurations: one normally closed, two normally closed, one
normally open, two normally open, or two PNP connections from a
light curtain. The normally closed connections are used for off-delay
timing. The normally open inputs are used for on-delay timing and
the single-pulse function. To generate the single pulse both inputs
must be closed within 0.5 seconds. Thus a two-hand control
arrangement in accordance with EN 574 Cat. IlIA can be used to
trigger the single pulse.

The MSR178DP has three normally open redundant safety outputs.
The two normally closed outputs can be connected in series to
achieve redundant safety or connected in parallel for auxiliary
signaling. External devices can be monitored by the Y11 terminal.
Power to the MSR178DP can be either 24V AC/DC (24V/GND
terminals) or 115V AC (A3/A2 terminals), or 230V AC (A1/A2
terminals).

The MSR178DP can be used as a standalone control module or in
combination with an MSR safety relay to combine instant and
delayed safety outputs, as needed.

Features

» Category 4 per EN 954-1

* SIL3 per IEC 61508

 Stop category 1

» On-/off-delayed, or single-pulse (one shot) operation
* Four time ranges up to 30 mins.

* Pulsed or static input monitoring

» Three N.O. safety outputs

* One N.C. safety or two N.C. auxiliary outputs
» Eight diagnostic LEDs

* Automatic reset

* Removable terminals

Specifications

Safety Ratings

Standards

EN 954-1, |IEC 61508, EN IEC 62061,
ISO 13849-1, IEC/EN 60204-1, IEC 60947-5-1,
EN 61812-1, AS 4024.1, ISOTR 12100, B11.19

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 2.74 x 10-9

MTTFd: > 285 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus,
c-Tick, and TUV

Power Supply

Input Power Entry

24V AC/DC, 115/230V AC 50/60 Hz

Power Consumption

4w

Inputs

Safety Inputs

10or2N.0O.,, 10or2N.C, Light Curtain

Input Simultaneity

Infinite for On-/Off-delay, 0.5 s for single pulse
function

Input Resistance, Max.

900 Q

Reset

Automatic

Power On Delay/
Recovery Time

500 ms/300 ms single pulse only

Response Time

<+0.5% (at constant temp)

Outputs

Safety Contacts 3 N.O.
Aucxiliary Contacts 2 N.C.
Thermal Current/y, 6 A
Rated Impulse withstand 2500V

Voltage

Switching Current @
Voltage, Min.

10 mA @ 10V DC

Fuses, Output

External 6 A slow blow or 10 A quick blow

Electrical Life (Operations)

230V AC/4 A/880VA cosf =0.35...0.1 M
230V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/BOW =1M

10V DC/0.01 A/0.1W=2M

Mechanical Life

2,000,000 operations

Utilization Category

Inductive: AC-15

6 A/250V AC

Inductive: DC-13

3 A/24V DC

UL:

B300, 6 A/250V AC, 3 A/24V DC

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1), DIN VDE 0470-1/
P20

Operating Temperature

[CFI

-5...455 ° (14...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 325 (0.72)

Conductor Size, Max.

0.2...4 mm2 (24... 12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period

Visit our website: www.ab.com/catalogs
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Logic
Single-Function Safety Relays with Delayed Outputs
MSR178DP

Product Selection

Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
10or2N.O,10r2

N.C., Light Curtain, ! 24V AC/DC, 115V AC
Two-Hand Control, 3 N.O. 2 N.C. Removable Automatic or 230V AC 440R-M23227

Enabling Switch

Accessories LED Indicators
Description Cat. No. PWR: Green Power on
Bag of 4, 3-Pin Screw Terminal Blocks 440R-A23210 Flashing Green/Red Faillure
Bag of 4, 3-Pin Spring Clamp Terminal Blocks 440R-A23229 CH1/2 IN: Static Green Input closed
Flashing Green Time lapse
CHT1: Green Output CH1 Active
CHT2: Green Output CH2 Active
Approximate Dimensions Block Diagram
Dimensions are shoyvn in mm (in.). Dimensions are not intended to 230V 15 N gSoniolInputs o 3
be used for installation purposes.
ﬁﬁ'i} T Tecren
[~ 99(3.89) em; N T
N
N e R} \
I w %\ | s SARN
V&
O £ i \
1145 — O Svoir
@) A= Coen L-:

Qun

+24GND Y11Y21Y22Y10Y31 Y32 18 28 38 49
Configuration Terminals

Typical Wiring Diagrams

20VAC Two Hand

Operation 1\ [}

|
AL S11/S12 521 {522 552 SI11Y31}533 S 113123193 411 511 1BLL (821} AL 1 A3 [24VIV10 o1} 117127137 (461451 Guard cosed &

locked
EH [ A LI i ; kt=77
Ao : Foner
MSRI31RTP "i jz \YX \ :“;48 VM:O i reezsely Nyl fa ja
I —_ a2 O i 4 a /.
YX \ O s | @ —+1- ]];i\m «

A2 XL Xe X3 XA VA0 Y32 Y35 V2 (V114124130 (42 (52 (Brotbre A2 ) LGNDMALvall 118128 36 [49 ]
[l [

L] e T e

AL A3 2V3Y21 Y22 (B11 (8128211822317 127137 146 1 45

MSRITEP
e O om O
o Q am O

Single Puise 05..10s

i
A2;  GGND;  Y31:Y32; Y10;Y11:18 128 138 1491 ‘ ‘ J 440G-MT
—
N —
L2
24V DC
115V A Enabling PowerFlex
sVAC 1 é 3T ; Enabling 4403-NZITMPM-NP I DriveGuard
%\:E \ LLzLs 123 ; I . 24vDC
3 Pos. NS Jog E-A DC Comm
Y as ot o T 812 ot Teoe T oo ‘ ‘ ‘ BN : Button Dig Comm
Al i A3 ;ZAVLVZI ‘lYZZ“Ell RBIZ;BZIRBZZ“H i27i37 14645 H st
MSR178DP Qég IRIN ( ( ( AL lsuiss2isp 13 3133 14l AL ;A3 24V} Y21 Y22 [B11/812 1821 (B2217 27137 146 | 45
: T T sop L Power Supply
wr O om O s ' *
cun O o] H =A==\ = Safe Off Option
O HowsRre YY) MSR178DP 1
Singe Puise 05..105 : _ab 3
A2} TIoNDi VAL [Y32} VIO [VI1j18128 138 1491 ! Y ‘\ ﬁ Single Pulse 05..10s } rrrrrrrrrr
. T P T o 4
l 11521182 (Su [ A2 |14 (24§ 3442 A27 TGND, Y31 1¥32! IO [Y11}18 128 138 149! 5
g L0 Jot
N 3 ‘ o
VW
N —@“ 72
15
©
1
- i ite:
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Single-Function Safety Relays with Delayed Outputs

MSR178DP

Typical Wiring Diagrams (continued)

MSR178DP generates

+24V
T L1213 OFF-delayed solenoid
E;gt;p' Guard closeds [ — = } i release after E-Stop
SorTst (e AL 18 | 281 | dt Powerto B111B21 1 AT (A3 [24ViYI0{Y22] {17 127137 {46145 ‘ ‘ ‘ on MSR127
NN msmizep g O ININ ——f =
R N N 23 K1
MSR127RP ﬁ \ AW PR O o O
NN 1] cHiN O oHr2 O Ko A~
T T 1 v\ \4\ ﬁ r oen o 5...300s
225121341 A2 | 14 | 24 134 |42 v, BI2iB22{A2 | GNDYI1iY32; (18128138 (49!
: 17} ] ]
J ‘ Reset ]|
GND +
" MSR178DP ON-delayed
+24V Start ! \ K1 (aux) unlocking the Gate after
K2 (aux) ] ] L1 L2 L3 maintaijned stop switch
Stop ; ,,,,,,,,,,,,,,,,,,,,,,, b--4- presse
Guard closed & I } ediey P RN . ; ’
locked TLS1-GD2 | A1 1 A3 :i24V:i  iB11:B12B21iB22: 117 {27137 46 45
Powerto L0 G aPhlDle el ber s ] [ [ [ K1
release » 454 ; N
;i MSR178DP @\
— -f- H ™
“ xsa ; PR O oHTI O
@‘2 2 Sy CHIN O chr2 O K2
A e A : CH2IN
" 21133?5 © ON-Delay 1...30s
A2 i IGNDIY10 Y21 iY22 iY31 (Y32 QYF 1? 128 138 1491
1
GND .
*
Jumper Configuration
Operating Function
Y10...Y21 ON Delay
Y10...Y22 OFF Delay
B11...Y22 Single Pulse
Time Range
— 0.5...10s
Y10...Y31 1..30s
Y10...Y32 5...800 s
Y10...Y31...Y32 1...30 min
Cross Fault Detection on Inputs
— Enabled
B11...B21 Disabled
Feedback Loop
Y10...Y11 Close before reset

o
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)
o
@
Q
<
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©
D
<
?
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Single-Function Safety Relays with Delayed Outputs
MSR178DP

Time Function Diagrams
OFF / opened

Time lapse / Relay OFF
ON/closed

Time lapse / Relay ON

\ ON-Delay

t

Y11

B12
B22

CHT1 7 i /

CHT2 recovery sync —
t Time t t Ime t t

®
>
o
3]
o
>
L
)
Ll
@
@
o)
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Specialty Safety Relays
MSR35H/HP Two-Hand Control

Specifications

Safety Ratings

EN 954-1, ISO 13849-1, EN 574,

Standards IEC/EN 60204-1, ANSI B11.19, AS4024.1

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per

Safety Classification EN IEC 62061, PLe per ISO 13849-1

PFHp: < 9.2 x 10-10

Functional Safety Data * MTTFd: > 631 years

Note: For up-to-date Suitable for performance levels Ple (according
information, visit to ISO 13849-1:2006) and for use in SIL3
http://www.ab.com/Safety/ |systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked fo;_' all applicable directives, cULus,

Certifications c-Tick, and TUV
Housing with removable Power Supply
terminals shown. Input Power Entry 24V DC SELV
Power Consumption 3w
Description Inputs
The Minotaur MSR35H/HP is a microprocessor-based, two-hand Safety Inputs 1 N.C. & 1 N.O. or 2 N.O.
control monitoring safety relay, with safety-rated, solid-state Input Simultaneity 05s
tputs.
outputs Input Resistance, Max. 200 Q
The input of the MSR35H/HP accepts two switches, each Reset Automatic

containing one normally open and one normally closed. Both

switches must be actuated within 0.5 seconds of each other. Power On Delay/

. 3 seconds/20 ms
Recovery Time

The MSR35 can alternatively be wired with two switches with Response Time 15 ms

normally open contacts to a Category IlIA application per EN 574.

Outputs
The reset capability of the MSR35H/HP allows it to be set up for Safety Contacts 2 N.O., 2 A@ 24V DC
manual or automatic reset. Auxiliary Contacts 1 N.O., 50 mA @ 24V DC
The outputs include two normally-open safety-rated outputs that Fuses, Output External 6 A slow blow or 10 A fast acting
can be connected to loads up to 2 A at 24V DC. These outputs can 3 s Blink: Initialization
be used to send a safety stop signal to a machine or manufacturing Constant: Normal Operation
system. Power LED Diagnostics 2 Blinks: Configuration change during operation
The MSR35H/HP also has one solid-state normally-closed auxiliary 4 Blinks: Solid St.ate_ompm switch fault
- o Continuous blinking: Internal fault
output, which must only be used to indicate the status of the - - —
MSR35H/HP. Environmental and Physical Characteristics
Enclosure Type Rating/ IP40 (NEMA 1), DIN 0470/
Terminal Protection 1P20, DIN 0470
Features Operating Temperature 5...455 ° (23...131 9)
 Category 4 per EN 954-1 [C(F)
 Category IIIC or IlIA per EN 574 Vibration 10...55 Hz, 0.35 mm
* Two solid-state safety outputs Shock 10 g, 16 ms, 100 shocks
* One solid-state auxiliary output Mounting 35 mm DIN Rail
» Two-hand control input Weight [g (Ibs)] 130 (0.287)
Conductor Size, Max. 0.2...2.5 mm2 (24...14 AWG)
LED Indicators * Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the
G P = following assumptions:
reen ower (Pwr) - Mission time/Proof test interval of 20 years
Green K1 Energized
Green K2 Energized
o
n
Q
=
®
~
<
0
©
Q
<
(7]
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Logic

Specialty Safety Relays
MSR35H/HP Two-Hand Control

Product Selection

Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
2x1N.C.+1N.O. 2 N.O. Solid State Fixed 440R-D23201
(Two-Hand Control) or | Safety; 1 N.O. Solid 1 N.O. Solid State Automatic 24V DC SELV
2 % N.O. State Ausxiliary Removable 440R-D23202
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to T Tt !
be used for installation purposes. boemmememem oo froimms e i
i AL 1 Y41 i s11 i S34 !
22.5(0.88) e et e R !
l«——— 99 (3.89) <> i AL |
I
[RRXK | 3
! MSR35H/HP i
] I
1 |
| 14 l2a lvaz |
114.5 R e T e
(4.5) i A2 S12 S22 i Y32 i
b e T i ittt i
GO N < S R C
Typical Wiring Diagrams
24V 124V *t
] 1 L2 L3 J L1 L2 L3
]\ ] l} l 1 I "777‘77777777 7‘7 7‘7 o
S111 8211 AT | S341Y41 1 Y2 2\ | 1118211 A1 1 S34TvaTiY2 |
H H ;. . - i I
i I
Kt f=-%--3--- 81 i I ST i e e
MSR35H/HP i MSR35HHP i
i i
I
1 1 1 1 T’:‘ K2 E\ :’7777777\777777'\7 BN j K2
S12i 822 i A2 i 14 i24 Y32 S2 1512822 A2 i 14 {24 Y3 }
,,,,, - Lo i Ryl
]
Aux to PLC
or Indicator (l)AruIﬁcti?cgtlacr;
Ground Ground
Switch connection to pulsed signals from S11 and S21, Switch connection direct to 24V DC supply,
connection between S11 and S34. Y41 to +24V DC, connection between S11 and S34.
Two-Hand Control, Dual Channel Outputs, Two-Hand Control, Dual Channel Outputs,
Output Monitoring Output Monitoring
Note: EN 574 IlIC when wired with two sets of N.O./N.C., EN 574 IlIA when Note: Connect Y41 to +24V to disable pulse testing.
wired with two sets of N.O. contacts. g
)
()
o
>
et
()
[P
3]
0
0
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Logic
Specialty Safety Relays
MSR125H/HP Two-Hand Control

Description

The Allen-Bradley Guardmaster Minotaur MSR125H/HP is a logic
unit for monitoring and interfacing two-hand control devices with a
safety-related circuit. The MSR125H/HP is for use with mechanical
switches and the Rockwell Automation Bulletin 800Z Zero-Force
Touch Buttons.

The MSR125H/HP has two normally open safety outputs. The safety
outputs have independent and redundant internal contacts to
support the safety function.

The MSR125H/HP requires the two switches to be operated within
0.5 seconds of each other and will only authorize the ON state while
both switches are held down. If one of the switches is released, the
output goes to the OFF state and the machine cannot be restarted
until both buttons are released and then operated simultaneously.

The MSR125H/HP conforms to EN 574 Category IlIC, which gives
specific requirements for two-hand control units and logic devices.

The MSR125H has fixed terminals and the MSR125HP has
removable terminals.

Features

» Category 4 per EN 954-1
 Safety category IlIC per EN 574
e Two-hand control unit

* Two N.O. safety outputs

* Fixed or removable terminals

* 22.5 mm wide housing

LED Indicators

Specifications

Safety Ratings

EN 574, EN 954-1, ISO 13849-1,
IEC/EN 60204-1, IEC 60947-4-1, IEC 60947-5-
1, ANSI B11.19, AS 4024.1

Standards

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per

Safety Classification EN IEC 62061, PLe per ISO 13849-1

Green Power on
Green CH1 Output Active
Green CH2 Output Active

Visit our website: www.ab.com/catalogs
Publication S117-CA001A-EN-P
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PFHp: < 1.44 x 10-9

MTTFd: > 385 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

CE Marked for all applicable directives, cULus,

Certifications c-Tick, and BG

Power Supply

Input Power Entry 24V DC, 24V AC, 115V AC, 230V AC
Power Consumption 2W

Inputs

Safety Inputs 1 N.C. + 1 N.O.

Input Simultaneity <0.5 sec

Input Resistance, Max. 40 Q

Reset Automatic

Power On Delay/

Recovery Time 1 second/500 ms

Response Time 20 ms
Outputs
Safety Contacts 2 N.O.

Thermal Current/y, 1x6 Aor2 x4 A nonswitching

Rated Impulse withstand

Voltage 2500v

Switching Current @

Voltage, Min. 10 mA/10V

Fuses, Output External 6 A slow blow or 10 A fast acting

(With surge suppression)

250V AC/6 A/1500VA cos¢ = 0.35...0.1 M
250V AC/2.5 A/625VA cosp = 0.6...0.5 M
250V AC/1.5 A/375VA cos¢ = 0.35...0.3 M
250V AC/5 A/1250VA cosp = 0.6...0.1 M
24V DC/2 A/A8W =1 M

10V DC/0.01 A/0.1 W =2 M

Electrical Life (Operations)

Mechanical Life 2,000,000 operations

Utilization Category

Resistive: AC-1 8 A @ 250V AC
Resistive: DC-1 6 A/24V DC
Inductive: AC-15 6 A @ 250V AC 6 A@ 125V AC
Inductive: DC-13 3 A/24V DC 6 A/24v .DC e
6 ops/min
- i B300, R300, 8 A/250V AC, 6 A/24V DC, 30V DC
Resistive UL: S
Resistive

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1), DIN 0470/
P20, DIN 0470

Operating Temperature -5...455 ° (23...131 9

[C (Pl

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 24V DC: 210 (0.46); 115/230V AC: 260 (0.57)

Conductor Size, Max. 0.2...4 mm2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the
following assumptions:
- Mission time/Proof test interval of 20 years

Allen-Bradley
Guord@mofte?@



Logic

Specialty Safety Relays
MSR125H/HP Two-Hand Control

Product Selection

Inputs Button Type Safety Outputs Terminals Reset Type Power Supply Cat. No.
24V DC 440R-D23171
Removable 24V AC 440R-D23170
(MSR125HP) 115V AC 440R-D23169
1N.C. + 1 N.O. Mechanical or .
(Two-Hand Control) Bulletin 8007 2 N.O. Automatic 230V AC 440R-D23168
24V DC 440R-D23166
Fixed (MSR125H) 115V AC 440R-D23164
230V AC 440R-D23163
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shoyvn in mm (in.). Dimensions are not intended to §A|(+)3 SILisi2isizi vl yal 13| 23
be used for installation purposes. ; ! ! ‘ ‘ ! ! !
———99 (3.89) Zﬁs_wfs) Al SIISI2SI3 YI Y2 13 23
R I N N N N
I + -
! -+
| [ \
1 S21 522 523 A2 14 24
1145 = i
(45) ﬁ 1 i 1 1 1 ! 1 1
= PS21 1822 1823 [A2()L 1 114 | 24
==
|
1]
Typical Wiring Diagrams
L1 L1
L1 L2 L3 l L1 L2 L3

-

.
Al ts11!S12! s13! vl ! 13 !23

MSR125H/HP

A2 18211 s22is23ivyp |14 |24

remdeeny ' peedeen - .
1 1 1 1 1 1 1
Al ts11!S12!s13! Yl ! 13 123 ;
[N

- 1§:¢:ﬁ:§

A2 PS210 s22is23ivyy |14

MSR125H/HP

Two-Hand Control, Dual Channel, Auto Reset,

Output Monitoring

Allen-Bradley
Guord@mofte?@

No Output Monitoring
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Logic

Specialty Safety Relays
MSR22LM Muting Light Curtain

Specifications

Safety Ratings

Standards

EN 954-1, ISO13849-1, IEC/EN 60204-1,
IEC 60947-5-1, IEC 61496-1, ANSI B11.19,
AS4024.3

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < See website

MTTFd: > See website

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives and BG

Power Supply

Input Power Entry 24V DC
Description Power Consumption 4w
The MSR22LM safety monitoring relay is designed to monitor light Inputs

curtains with the added features of muting and presence sensing
device initiation (PSDI). It provides an output to a machine control
system when the light curtain is clear. When the inputs to the

MSR22LM are closed (conducting), the output relays are closed if

the monitoring circuit is satisfied.

The MSR22LM has three sets of dual channel inputs. This allows it

to operate in four different configurations:

1. Monitors up to three light curtains in guard only mode.
2. Monitors up to two light curtains with two muting sensors (only

one curtain muted).

3. Monitor one light curtain with four muting sensors.
4. Monitors up to three light curtains with PSDI (only one curtain

initiated).

The MSR22LM uses microprocessor based technology to offer a
wide variety of advanced safety solutions in a small 45 mm DIN rail
mounted housing. Internal selector switches provide for easy
selection of up to ten different applications. Four LEDs give

Safety Inputs

2 N.C. Symmetric or Asymmetric, Switch
Selectable

Input Simultaneity

0.5 seconds

Input Resistance, Max.

S$12-S14: 300 Q
§21-822: 200 Q
S33-834: 250 Q

Reset

Auto./Manual

Power On Delay Time

40 ms (Manual Reset); 200 ms (Auto Reset)

Response Time

15 ms

Outputs
Safety Contacts 2 N.O.
Aucxiliary Contacts 1N.C.

Thermal Current/y,

5 A nonswitching

Switching Current @
Voltage, Min.

1mA @ 10V

Fuses, Output

6 A fast acting (external)

operational status as well as diagnostic information. Removable

terminals reduce wiring and installation costs when replacement is

necessary.

Features
» Category 4 per EN 954-1
* Stop category 0

* Light curtain muting—two or four sensors
* Presence sensing device initiation—up to three breaks

* 45 mm housing

* Removable terminals

» 24V DC supply voltage
e Start/restart interlock

Electrical Life (Operations)

220V AC/4 A/880VA cosp =0.35...0.1 M
220V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/BOW =1M

10V DC/0.01 A/0.1W=2M

Mechanical Life

10,000,000 operations

Utilization Category (Inductive)

B500: AC-15 3 A @250V AC 3A@120V AC
P300 DC-13 3 A/24V DC
B300 AC-15 2 A @250V AC 2 A@120V AC
DC-13 2 A/24V DC

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1), DIN 0470/
P20, DIN 0470

Operating Temperature

-15...455 ° (6...131°)

[C (F]
4 LED Indicators Vibration 0.35 mm 10...55 Hz
Qc,)) Power: Green Ready Mounting 35 mm DIN Rail
o K1: Green K1 Closed Weight [g (Ibs)] 220 (0.485)
~
< If K1 alone is lit, check for short across reset button Conductor Size, Max. 1Av):/é553$ir32 (14 AWG) stranded, 1 x 4 mm2 (12
‘:EJ K2: Green K2 Closed
- * Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the
.2 following assumptions:
(7] - Mission time/Proof test interval of 20 years

- Functional test at least once within six-month period

Allen-Bradley
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Logic

Specialty Safety Relays
MSR22LM Muting Light Curtain

Product Selection

Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
3x2N.C. 2 N.O. 1 N.C. Removable Auto./Manual 24V DC 440R-P23071
Accessories Application Details
Description Cat. No Disconnect power. Use a screwdriver to pop open
= = cover to reveal internal switches.

70 mm Tower Light Clear LED Module—Black Enclosure 855T-B24YL7
70 mm Tower Light Clear LED Module—Grey Enclosure 855T-G24YL7

=
=3
S
o

E 5

%10
0 0

Inside View

Approximate Dimensions Block Diagram

Al A2 S12 S14 S21522 54 S23 S31S32 534 S33 SA1 S42S44S43 MIMZ 13 23 3L

Dimensions are shown in mm (in.). Dimensions are not intended to ? WT?? *7?? ?TK ??X gjv%
- |

be used for installation purposes. e

‘ 118 (4.65) ‘ <) ‘
000 | 000 i
ejeleleeeele ori
86
D] (3.39)
s
[OOO00000
000 | 000

Typical Wiring Diagrams

24V DC Muting

Power Sensors K3 (Aux)

Mainained |- E—

Push Button v
Ml Suare \K4(Aux) Lo oL3
I:B] Fuses

Ms2 E_ Stop
@[T

3 —) g 0ssD 2 pC §|
o<
OSSD | pC
CI.izght Curtain
LC2 - not muted __l | I_l
v Jumper S21-522 E allsssa[ssfsadss [sssss] ] 23] ~
! ndsmSuUir l‘"l\ 25 @ K4
: is not usex : _ é § —— ) | )
--------------- RO OR e .
[ ontact
B O 6) KZI l L | Protection
e cg Thermal
wa[mrefse [ seadsasefso] [se 4] 4] 32| << Cut Out
L~ N
0ssD 2 pC
£ —) % 0ssD | pc &L M
; : |
Light Curtain
LCI - muted (2
Start/Restart
et Sley Conactos )
©
Note: Two light curtains with two-sensor muting and Auto Restart LC1. D;
15
[Pl
]
0
1o
Allen-Bradley Visit our website: www.ab.com/catalogs
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Logic

Specialty Safety Relays
MSR22LM Muting Light Curtain

24V DC
Power Muting
E v Sensors E— K3 (Aux)

Ms3 MS| Start U 12 13
ﬂ ﬁ K3 (Aux)
|
. - [— Fuses
OSsD 2 Ms4 Ms2 [_ J‘stop
5 B
h=} >
% — 3 0sSD | §| ﬂ
&
[ 1 Light Curtain l I N K3
LC2 - not muted | | @
N E Y EEE = k{
20
3 _\ = K4
MR2IM (D) (D) K L_l\ EX Q@ l‘
Auto Restart Ll\ 0g
4 Sensor Mute [l
Ihr Mute ©)O) K2| | g0 | |
X o
b2 |1 | M| 48 [ 8 fcadsasfsadlsar]  fsao] 14] 24] 32 2:—(‘ |
I | S— | Contact
Protection
T e.g. Thermal
—_ Cut Out
Muted Start/ Key
Lamp Restart Switch
Start/Restart
Required Safety Contactors or
Safety Control Relays
24V Ground
Note: Typical one light curtain with four-sensor muting and Auto Restart LC1.
. 24V DC kc
ava 3 Power
_ |ossb2
P (5]
3 2 Fuse L1 L2 L3
j=
3 d é 0SsD 1
Light Curtain 3 Fuses
Guard Only
_ |ossp2
g 2
& d 8 |[ossp1
@[\
| Light Curtain 2 1 |_
Guard Only
Al |5|z|sn|sz||szz|szs| sz4|ss\|szz| 533| sa4| |3| zz| 31 2 \ \
55 A=A A\K4
: MSR22LM @ @ K1 l‘_l\ 3§ @z
OSSD 2 e Ll\ g‘g
L Break/Start, Short o=
5 2 Doublebreak @ @ K2 Se | |
°©
5 | w—) | & [ossD1 |l 23
@ Azlm |mz|4& | 58 |x44|543|s44|s4| | .|s4z| 14 | 24 | 32 < |~
Light Curtain 1 - Contact
PSDI Machine Protection
‘-In Cycle e.g. Thermal
Cut Out
& ®
PSDI
=h -
S‘_D._ Start/Restar‘tJ_'
<
oY) K3 Safety Contactors or
(0] Start/Restart Safety Control Relays
) Required
< 24V Ground
(7]

Note: Light curtain inputs, Presence Sensing Device Initiation (on LC1) Start/Restart Interlock, Dual Channel Output, Output Monitoring.
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Logic
Specialty Safety Relays
MSR22LM Muting Light Curtain

Application Details

MSR22LM—Shown connected to a safety light curtain.
Multiple settings are available offering a variety of advantages.
Below are the three most common settings.

Protective Mode

Example shows a press protected by a safety light curtain
connected to the MSR22LM.

In machine operation, whenever the light curtain beams are broken
the press immediately stops to help avoid danger to the operator.
Once the beams are cleared the machine can then be started.

Muting Mode

Two examples are shown, both conveyor applications with a safety
light curtain protecting the dangerous area. In-line and cross beam
muting is used to allow the material to pass through the light curtain
without stopping the machine. Any other object or person will be
detected by the light curtain which will initiate machine stop.

o

LC
| - MS4 MS3 MS2 MS1

Ll

In-line muting requires the material to break the beams in a
sequence, as shown. Only if all four MS beams are broken in turn
and then clear in turn will the light curtain allow material through

without initiating machine stop.
. @
_I LC

|

Cross-beam muting requires the material to break the beams in a
sequence. MS1 first and then MS2. Only if the beams are broken in
turn and then clear in turn will the light curtain allow material
through without initiating machine stop.

LC

Allen-Bradley
Guord@mofte?@

Auto Initiation Sequence (Stepping)—Double Break Shown

Auto initiation allows the machine to start and stop according to the
number of times the light curtain beams are broken and cleared.
lllustrated below is the MSR22LM set to auto initiation double break
mode (after initial start-up sequence). Single- or three-break modes
can also be selected.

First break—processed material removed
First clear—light curtain clear

Machine remains in stop mode

Second break—new material inserted

Machine remains in stop mode

Second clear—light curtain clear

Machine starts. Upon completion of cycle first break will start
sequence again.

n
)
o
()
o
>
-
(&)
Y—
3o}
@
Te}
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Logic

Specialty Safety Relays
MSR42 Control Module

Description

The MSR42 multi-function safety relay is the control module for the
GuardShield Micro 400 safety light curtain, but can also be used
with any light curtain. This versatile Category 4 safety device has a
pair of PNP solid state, 400 mA OSSDs for direct connection to the
final switching device. When safety relay outputs are required, the
MSR42 easily accommodates the interconnection of up to three
MSR45E safety relay expansion modules, each providing a pair of
safety relay outputs. Simply connect ribbon cable connectors from
the back of the MSR42 to each of the MSR45E modules for a series
of interconnections for two PNP OSSDs, and six N.O. relay outputs.

The MSR42 has four software configurable inputs. These
configurable safety inputs allow the connection of a multitude of
safety devices such as safety light curtains, safety laser scanners,
e-stops, safety switches, etc.

This 22.5 mm DIN mount multi-function safety module has both
hard wired and software configurable operating modes. The
removable spring terminal connectors on the MSR42 allow for ease
of wiring of the device as well as hard-wired operating mode
configuration.

Manual/automatic reset and start/restart can be configured by
simply changing the wiring (see basic configuration examples).
Features such as two or four sensor muting, connecting up to two
additional safety light curtains or other safety devices and
configuring one or two auxiliary outputs are easily configured using
the optical interface with the supplied software.

The MSR42 and Micro 400 light curtains support fixed blanking
which is only available in the basic configuration mode and
configured through a "teach-in" selector switch via the GPIO pins.

Features

» Category 4 per EN 954-1

» SIL CL3 IEC 61508, IEC 62061

* 22.5 mm housing

* Stop category 0, 1

» 24V DC supply voltage

* Manual, monitored or automatic reset

* Thirteen diagnostic LEDs

* Unique design allows for easy addition of relay expansion modules
* Removable terminal blocks

» One or two configurable auxiliary, standard outputs
» Connection of one or two additional safety devices
* RJ45 connections for Micro 400 safety light curtain
* Two or four sensor muting (Micro 400 only)

* Fixed blanking (Micro 400 only)

» Two sensor muting all GuardShield light curtains

» Supports up to three MSR45E expander units

* Free configuration software can be downloaded at
www.ab.com/safety

Visit our website: www.ab.com/catalogs
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Specifications

Safety Ratings

Standards EN 954-1, IEC/EN 60204-1, IEC 61496-1

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per

Safety Classification EN IEC 61508, PLe per ISO 13849-1

PFHp: < 9.00E-10

MTTFd: > 331 years

For use in SIL3 systems (according to IEC
61508) depending on the architecture and
application characteristics

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

CE Marked for all applicable directives, cULus,

Certifications and TOV
Power Supply
Input Power Entry 24V DC

Power Consumption 2.4 W (semi-conductor outputs unloaded)

Inputs

2 N.C. or 2 OSSD, Micro 400 software

Safety Inputs selectable

Input Resistance, Max. —

Reset Auto./manual or manual monitored

Power On Delay Time Determined by configuration

Response Time Determined by configuration

Outputs

Safety Contacts 2 PNP, 400 mA each

Auxiliary Contacts 2 PNP, configurable

Environmental and Physical Characteristics

P20/
P20

Enclosure Type Rating/
Terminal Protection

Operating Temperature 0...55 ° (32...131 9)

[C(F)]

Vibration 0.35 mm 10...55 Hz
Mounting 35 mm DIN Rail
Weight [g (Ibs)] 130 (0.287)

Conductor Size, Max. 1 x 2.5 mm2 (14 AWG) stranded

* Usable for IEC 62061. Data is based on the following assumptions:
- Mission time/Proof test interval of 20 years

LED Indicators (Basic Configuration)

LED Green Red
Lamp — —
GPI04 Automatic start Manual start (off)
GPI03 Manual or automatic Manual start (off)
start
GPI02 Configurable Configurable
GPIO1 Configurable Configurable
0SsD2 Output active Output inactive
OSSD1 Output active Output inactive
Info2 (LED) Configurable Configurable
Info1 (LED) Configurable Configurable
IN2 Start release No start release signal
IN1 No test input Test input
ov - —_
+24V Power connected No power connected

* All I/O is configurable except OSSD1 and OSSD2.
# LED behavior depends on configuration (see instruction sheet for details).

Allen-Bradley
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Logic

Specialty Safety Relays

MSR42 Control Module
Product Selection
Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
GuardShield Micro ) Auto./manual or
400 and 4 x GPIO 2 PNP 2 PNP, configurable Removable manual monitored 24V DC 440R-P226AGS-NNR
Accessories Approximate Dimensions
Description Cat. No. Dimensions are shown in mm (in.). Dimensions are not intended to

be used for installation purposes.

MSR45E—Safety Relay for MSR41 or MSR42 (requires
ribbon cable connection)

Ribbon cable—for one MSR45E
Ribbon cable—for two MSR45Es
Ribbon cable—for three MSR45Es
Replacement terminal block kit—MSR42
Replacement terminal block kit—MSR45E

USB optical interface software configuration tool used to
configure the MSR42

Replacement suction cup

440R-P4NANS

440R-ACABL1

440R-ACABL2

440R-ACABL3
440R-ATERM2P
440R-ATERM2C

4451-AF6150

4451 -AF6151
4451 -AF6152

Optical interface fastener

Typical Wiring Diagrams
Basic Configurations (No Software)

ﬁ ¥ DINrail
Micro 400
D Lamp

Receiver
Start [] apios
—>[ ] epios
[ apio2
[ eriot
<+— ] ossp2
<] osspt
{7 info2
‘_:l Info1
28— in2
B —— E L
ov ov
124V 24y

[+ DiNrail
Micro 400

Receiver

Lamp
GPIO4
GPIO3
GPI02
GPIO1
0SsD2
0sSD1
Info2

+24V

MSR42 MSR42

Info1
In2
Int
o
24V

Micro 400

Emiter

Micro 400

Emitter

Micro 400 Light Curtain, Manual Reset, No Output Monitoring Micro 400 Light Curtain, Manual Reset, Start/Restart

Monitored Output
24V
jaid [+ Ol
I—Dl DIN rail - Micro 400 MSR45E
" P Receiver
Micro 400 w20V ——>{ | cpios
8_ -l [] Lamp Recsiver +24V —————{"] gpios
Sart [ cpios apio2
124V >—T—>1:] GPIO3 aPiot
] apioe <+ ossp2 (2]
1 epiot : 055D1 %
Info2 13— 2
MSR42 —_—
<] ossp2 1 ot Ly (]
<] osspt 2y — 0 e o
] info2 MSR42 428 =31 In1 KL
<+ Infot +24V ———— ] ov o 23 fe—+24V ¢ >
w2V ———>[ ] 2 o i it - ﬁ ‘C-.;
2 p—— 5] Int K3 =]
424V ov @
Micro 400 ‘ ’—\ (7))
+24V 24y — ﬁ fi
(o]

Fixed Blanking, Micro 400 Light Curtain, Manual Reset,
No Output Monitoring

Micro 400 Light Curtain, Automatic Reset, Start/Restart
Monitored Output and MSR45E Expansion Module

Allen-Bradley
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Specialty Safety Relays

MSR42 Control Module

Software Configurations

o
wn
)
8
@
Q
<
0
©
D
<
?

24V DC
L1L2L3
MS1| MS2 MS4
Stat
e B AOE D
@ /--\\-A\Ki Res‘}'{tﬁ,} Cuttain
s
. Stat
® [N\ K2 Sa?et? .
Outputs Muting
l I j T Lamp
/I\/T +24 V‘ In1 ‘InQ‘ Info1 ‘ InfoZ‘GPI01 ‘GPIOZ‘GPIOC’:‘GPIM‘Lamp
U RJ45 MSR42 RJ45
Contact
Protection 0 V‘ ‘OSSD1 ‘OSSDZ‘
e.g. Thermal
Cut-Out

Receiver  Transmitter

LY

24V Ground

Note: Four Sensor T-type muting: GuardShield Micro 400, four muting PNP sensors, manual reset, output monitoring

24V DC

L1L2L3

Fuses

@ [\ \-\ki

@ -\ x-n K2

l |
N

(M)

Contact
Protection
e.g. Thermal
Cut-Out

Rese_t__j
Ei7+

Light Curtain 2

Light Curtain 3

State 3

Micro400 i
Light i /l

Curtain 3

T

State
Safety
Outputs

+24V‘ In1 ‘ In2‘ Info1 ‘ InfoZ‘GPI01 ‘GPIOZ‘GPIOS‘GPIO‘&‘Lamp

MSR42

OV‘

‘ossm ‘ossaz‘

Receiver  Transmitter

24V Ground

Note: Three-light curtain application: GuardShield Micro 400 light curtain, two GuardShield light curtains, manual reset, output monitoring
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Specialty Safety Relays
MSR42 Control Module

Application Details
MSR42—Shown connected to safety light curtains.
Multiple settings are available offering a variety of advantages.

Protective Mode

Example shows a press protected by a safety light curtain
connected to the MSR42.

In machine operation, whenever the light curtain beams are broken
the press immediately stops to help avoid danger to the operator.
Once the beams are cleared the machine can then be started.

Muting Modes

Four conveyor examples: All conveyor applications shown with a
safety light curtain helping protect the dangerous area. In-line and
cross beam muting is used to allow the material to pass through the
light curtain without stopping the machine. Any other object or
person will be detected by the light curtain which will initiate
machine stop.

Four Sensor T-type

LC
| - MS4 MS3 MS2 MS1

aill

I ® Muting lamp

Bi-directional muting: In-line muting requires the material to break
the beams in a sequence, as shown. Only if all four muting sensor
(MS) beams are broken in turn and then clear in turn will the light
curtain allow material through without initiating machine stop.

Two Sensor T-type

Tme |2 &
- -

I ® Muting lamp

Bi-directional muting: Cross-beam muting requires the material to
break the beams in a sequence. MS1 first and then MS2. Only if the
beams are broken in turn and then clear in turn will the light curtain
allow material through without initiating machine stop.

Allen-Bradley
Guord@mofte?@

Two Sensor L-type

MS2 |MS1

Uni-directional muting: This will allow material to exit the machine
but not allow material or personnel to enter the machine without a
fault condition. Only if both MS beams are broken in-turn and then
cleared in-turn, will the light curtain allow material through without
initiating a machine stop.

»
-

|

:

® Muting lamp

Two Sensor T-type with Enable

LC
MS2 MS1 MS3

n
)
o
()
o
>
-
(&)
Y—
3o}
@
Te}

® Muting lamp

g

Bi-directional muting: The MS83 is an input to the MSR42 from a
PLC output card. The MS3 enables the muting function to be
performed. If a high signal is not detected on MS3, the muting
function will not operate even if the MS1 and MS2 beams are
broken. Only if MS3 is high and both MS beams are broken in-turn
and then cleared in-turn, will the light curtain allow material through
without initiating a machine stop.
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Logic

Specialty Safety Relays
CU2 Stop Motion Monitors

Description

The CU2 control unit is a compact timing and stop motion detector
interface module. By utilizing two independent inductive proximity
inputs, which monitor the movement of two metal parts of the
machine (e.g., sprockets, cams or linkages). The control unit detects
when hazardous motion has ceased. When the hazardous motion
has stopped the unit will send a signal to unlock guard locking
devices. It has been developed to integrate guard locking interlock
switches on machines which have variable or unpredictable run
down cycles.

A removable cover allows access to the DIP switches and
potentiometer which control the timing. The on-delay may be
adjusted between 0.1 seconds to 40 minutes, through a series of 4
broad time ranges. The final adjustment is made by a potentiometer.

The Y1/Y2 terminals provide a check of contactors at machine
power up. This is only relevant to certain special applications. For
normal use these terminals should be linked. After all motion has
ceased, the normally open safety on contacts close, which may be
used to energize electrically operated solenoid locking guard
switches. In addition the normally closed contacts open to indicate
the unit’s status.

LED indication in the unit displays power, timer on, and outputs.

Features

» Category 1 per EN 954-1
 Stop category 1

* NPN and PNP inputs

* Timed off-delay 0.1 s...40 min
* Two N.O. safety outputs

* One N.C. auxiliary output

LED Indicators

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
IEC 60947-5-1, ANSI B11.19, AS4024.1

Safety Classification

Cat. 1 per EN 954-1 (ISO 13849-1), SIL CL1 per
EN IEC 62061, PL ¢ per ISO 13849-1

CE Marked fog all applicable directives, cULus,

Certifications c-Tick, and TUV

Power Supply

Input Power Entry 24V AC/DC or 110/230V AC
Power Consumption <4 VA

Inputs

Safety Inputs 1 NPN and 1 PNP, Normally Open
Input Resistance, Max. 500 Q

Reset Automatic/Manual

Outputs

Safety Contacts 2 N.O.

Auxiliary Contacts 1N.C.

\F};t;(; ;mpulse withstand 2500V

Switching Current @ 10 mA @ 10V

Voltage, Min.

Fuses, Output

5 A quick acting (external)

Electrical Life (Operations)

220V AC/4 A/880VA cosp = 0.35...0.1 M
220V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/BOW =1M

10V DC/0.01 A/0.1W=2M

Mechanical Life

2,000,000 operations

Utilization Category

Inductive: B300: AC-15

5A @ 250V AC 5A @120V AC

Inductive: DC-13

3 A/24V DC

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1), DIN 0470/
P20, DIN 0470

Operating Temperature
[C(F]

-10...+55 ° (14...131 °)

Vibration 0.75 mm (0.30 in) peak, 10...55 Hz
Shock 30 g, 11 ms half-sine

Mounting 35 mm DIN Rail

Weight [g (Ibs)] 360 (0.79)

Conductor Size, Max.

1 x 2.5 mm2 (14 AWG) stranded, 1 x 4 mm?2
(12 AWG) solid

Red Power on

Red/Green Timing/Output On

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Specialty Safety Relays
CU2 Stop Motion Monitors

Product Selection

Sensing Distance Control Unit
Description Sensor Voltage Sensor Size (mm) (mm) Terminals Reset Type Voltage Cat. No.
24V AC/DC 440R-S07279
12 8 110/230V AC 440R-S07280
i 24V AC/DC 440R-S07281
Controller and 2;‘;’ o suppled 18 5 Fixed Automatio/Manual [~ = 0 e
24V AC/DC 440R-S07283
s 10 110/230V AC 440R-S07284
When you order a combination Cat. No. You will receive a control unit, an NPN sensor and a PNP sensor.
440R-S07279 440R-S07139, 872C-D3NN12-E2, and 872C-D3NP12-E2
440R-S07280 440R-S07140, 872C-D3NN12-E2, and 872C-D3NP12-E2
440R-S07281 440R-S07139, 872C-D5NN18-E2, and 872C-D5NP18-E2
440R-S07282 440R-S07140, 872C-D5NN18-E2, and 872C-D5NP18-E2
440R-S07283 440R-S07139, 872C-D10NN30-E2, and 872C-D10NP30-E2
440R-S07284 440R-S07140, 872C-D10NN30-E2, and 872C-D10NP30-E2
Accessories
Description Power Supply Size (mm) Output Type Cat. No.
24V AC/DC 2N.O. &1 N.C. 440R-S07139
Control Unit Only 45
110/230V AC 2 N.O. & 1 N.C. 440R-S07140
NPN 872C-D3NN12-E2
12 PNP 872C-D3NP12-E2
. . NPN 872C-D5NN18-E2
Sensor Only 24V DC supplied by Control Unit 18
PNP 872C-D5NP18-E2
NPN 872C-D10NN30-E2
30 PNP 872C-D10NP30-E2
500 mA fuse—Bussmann Cat. No. ETF-500 mA 440R-A31562

Approximate Dimensions

Dimensions are shown in mm (in.). Dimensions are not intended to
be used for installation purposes.
‘ 120 (4.72) ‘

r— 455 (1.79)»‘

o

DPEOPOD

DPEOOPSD

35mm DIN Rail Mounting

Fi 73 (2.87) 4>‘

Typical Wiring Diagrams

Block Diagram

Al

Biown Black Biue
N P

A2 Y1 Y2 13 23 31

F1
110/230

Brown Black Blue
b NP 14 24 32

KKl (aux)
K K2 (aux)

Start E,,,J

24V DC

Stop [---1 1

Guard Closed l

& Locked TLS1-GD2

Al| 42 54

641‘ .
f

I L
| 53

1 |034

22|

A2i P

TI I
1] 21 33
K2

1
2]

INTPi14]24{32{ Y2
|

Ground

Guard Locking Safety Gates, Motion Sensors, Delayed Gate Release, Automatic Reset, Monitored Output
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Logic
Specialty Safety Relays
CU2 Sensor Details, Stop Motion Monitors

Description

Bulletin 872C WorldProx inductive proximity sensors are self-
contained, general purpose, solid-state devices designed to sense

Specifications

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
IEC 60947-5-1, ANSI B11.19, AS4024.1

Safety Classification

Cat. 1 per EN 954-1 (ISO 13849-1)

Certifications

CE Marked for all applicable directives, cULus,
c-Tick, and TUV

Operating Voltage 10...30V DC
Sensing Distance 2,50r 10 mm
Mild Steel = 1.0

Correction Factors

Stainless Steel = 0.7...0.8
Brass = 0.4...0.5
Aluminum = 0.3...0.4

the presence of ferrous and nonferrous metal objects without Copper = 0...0.3
touching them. Load Current, Max. 200 mA
The switch body consists of a plastic face and a nickel-plated brass Outputs NPN or PNP normally open
barrel. It meets NEMA 1, 2, 3, 4, 6P, 12, 13 and IP67 (IEC 529) Leakage Current <10 mA
enclosure standards. The electronic circuitry is fully potted for Sensor Voltage Drop <1.64V
protection against shock, vibration, and contamination. —

Repeatability <2%

The CU2 is designed to operate with one normally-open NPN and
one normally-open PNP inductive proximity sensor.

The sensors translucent end caps glow when the LED indicator is
on, and are visible from almost every angle.

The sensors contained in this section are some of the more popular
size inductive proximity sensors. See the Rockwell Automation/
Allen-Bradley Sensors catalog for an extensive range of proximity

Hysteresis

<10% typical

Status Indicators

Red = Output energized

Operating Temperature

[CFI

-25...470 ° (-13...+158 9)

Relative Humidity

95%

Enclosure Type Rating

NEMA 1, 2, 3, 4, 6P, 12, 13, IP67

False pulse on power, transient noise, reverse

Sensors. Protection polarity, short circuit, overload
. Cable Size 3 x 1 mm2 (26 AWG) stranded
LED Indicators Cable Length 2m (65 ft)
Amber Output energized, 360° visibility Material Plastic-faced, nickel-plated brass barrel
Shock 30 g, 11 ms half-sine
Vibration 1 mm peak, 10...55 Hz

Approximate Dimensions

Note: See Output Ratings on page 1-39 for details. Consult factory for

ratings not shown.

Dimensions are shown in mm (in.). Dimensions are not intended to be used for installation purposes.

360° Visible
LED

B
cln
n
[} _ 2m (6.5ft)
=
f.D.. mm (inches)
; Thread Size Shielded A B (max) C (min)
) M12 x 1 12 (0.47)
‘2 M18 x 1 Yes 18 (0.71) 50.8 (2.00) 46.7 (1.84)
(/) M30 x 1 30 (1.18)

@ Allen-Bradley
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CU2 Sensor Details, Stop Motion Monitors

Application Details

App"cation Accessories Adjustable Time Delay General time settings via DIP switches
. . DIP switches general time setting and
PNP and NPN Inductlvg Sensors for use Wlth'CL!Z the potentiometer fine tunes the time |:| |:| |:| |:|
Sensors detect when motion has ceased by monitoring settings. Easy access 500 mAT B
two targets on moving metal parts. When motion has 9s- Y
replaceable fuse. <1 sec. to 10 secs. 1 sec. to 39 secs.

\ Y ceased the CU2 begins timing down. Once preset time o
":'%‘l limit has been passed the CU2 sends a single allowing i
,\' locked guard to be opened.

|00 W Bo

6 secs. to 5 mins. 48 secs. to 41mins.
10 secs.

NPN Inductive Sensor PNP Inductive Sensor

==

Rotary movement

Fine adjustment time setting via
I potentiometer

>

max of machine max
CU1 remote indication unit: Fully CCW Fully CW
A remote indication unit to indicate the status of the circuit can be Maximum Minimum
connected to the CU 1s, R1, R2 and R3 connections.
Typical Wiring Diagrams
NPN (Sinking) PNP (Sourcing)
+ R
le—— 10...30V DC 10...30V DC

[
>

)
()
o
>
)
()
[P
3]
0
1o
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Specialty Safety Relays
MSR57P Safe Speed and Standstill Monitor
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Description

The MSR57P speed monitoring safety relay is designed to solve
motion applications which require interaction by personnel during
operation. It connects to any drive and monitors the speed using
currently installed encoders. The MSR57P can be configured to
unlock the access door only when the machine is either stopped or
at a safe speed defined by the user. If required, the speed
monitoring relay can monitor an enabling switch to constantly
monitor personnel while in the hazardous area. Other supported
functions are safe maximum speed and zero speed detection.

The MSR57P can be configured and monitored via two methods:
drive explorer using a PC and the standard HIM device. During
configuration, the user can set a variety of parameters to the
specific requirements of their application including type of input
devices, quantity, door locking and monitoring, enabling switches
and a maintenance (safe speed) mode.

The MSR57P can easily be adapted to current installations with
standard drives or drives with the safe-off feature. The safety relay
uses standard outputs to control the drives speed but uses safety
outputs to control the outputs of the drive. The speed is determined
by using an encoder(s). This device can monitor the encoder data
which is already transmitting to the drive, assuming an encoder is
already installed, or a new encoder can be installed and only
connected to the MSR57P. Two encoders are needed for Category
4, SIL 3 applications which cannot exclude shaft slippage and
breakage.

This device also supports multiple axis applications. During
configuration, it can be setup to be the first, middle or last axis in
the chain. This is important since the input devices will all be
installed on the first unit only while the output devices are
connected to the last MSR57P in the chain.

Features

* SIL 3 IEC 61508

» Category 4 per EN 954-1

 Stop category 0, 1, 2

* Six N.O. solid-state safety outputs
* Four solid-state auxiliary outputs

* One or two encoders (sin/cos and TTL)
» Eight diagnostic LEDs

» DPI configuration port

* 67.5 mm DIN Rail housing

* Removable terminals
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Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, ISOTR 12100,
IEC/EN 60204-1, ANSI B11.19, AS4024.1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: See website

MTTFd: See website

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

cULus, c-Tick, and TUV

Power Supply

Input Power Entry

24V DC, 0.8...1.1 x rated voltage PELV/SELV

Power Consumption

5W

Inputs

Safety Inputs

1N.C.&1N.O,2N.C,, 1N.C,, 20SSD

Input Simultaneity

Infinite or 3 sec (configurable)

Input Resistance, Max.

4KQ

Reset

Auto./Manual or Manual Monitored

Response Time

Configurable

Outputs

Safety Contacts

6 N.O. Solid State

Auxiliary Contacts

4 N.O. Solid State

Current, Max

Outputs 14, 24, 68, 78 24V DC, 2 A,
short-circuit protected

Outputs 34, 44 24V DC, 100 mA, short-circuit
protected

Outputs Y35, Y37 24V DC, 50 mA, short-circuit
protected

Door switches 51, 52 24V DC, 750 mA,
short-circuit protected

Outputs Y1, Y32, Y33 24V DC, 100 mA,
short-circuit protected

Pulse Outputs S11, S21 24V DC, 100 mA,
short-circuit protected

Pulse Inputs S12, S22, S32, S42, S52, S62,
S72, S82, X32, X42, S34, Y2 8.5 mA per input

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20, DIN 0470

Operating Temperature

[C Pl

-5...455 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 335 (0.74)

Conductor Size, Max.

0.2..2.5 mm2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Specialty Safety Relays
MSR57P Safe Speed and Standstill Monitor

Product Selection

Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
5x1N.C.,2N.C,, . . Auto./Manual or
LC. 1 N.O. + 1 N.C. 6 N.O. Solid State 4 N.O. Solid State Removable Manual Monitored 24V DC 440R-S845AER-NNL
Accessories
Description Cat. No.
MSR57 Encoder cable with flying leads (2.5 meters) 1585J-M8RB-2M5
3 meter cable HIM 1202-C30
1 meter cable HIM 1202-C10
AnaCANda serial converter (RS232) 1203-SSS
AnaCANda USB converter 1203-USB
HIM full numeric LCD IP20 (NEMA 1) 20-HIM-A3

Kinetix 6000/7000 low profile connector kit

2090-K6CK-Dxxx

Kinetix 2000 low profile connector kit

2090-K2CK-D15M

HIM to MSR 57 cable (1 meter)

20-HIM-H10

Sin/Cos encoder (1024 PPR)

842HR-xJxxx15FWY2

TTL encoder (size 20)

845T-XXXXXXX

TTL encoder (size 25)

845H-SJxxx4xxYxx

Approximate Dimensions

Block Diagram

Dimensions are shown in mm (in.). Dimensions are not intended to

be used for installation purposes.

<)
N
o
~
=2}
<

v
Encoder 1

99 (3.9)

Encoder 2

1145 (4.51)
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S11S21 S12S22 S52S62 S72 S82 S32 S42  X32 X42 AL 13
Safe Safe Limit] | Enabling Door Lock
Stop Speed Switch Monitor Monitor

Outputs (ss_in) | [ (SLS_n) | |(ESM_in)| | OM_In)| | (LM_In)

Isolated Outputs

o
&
g
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SS_Out
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Control
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Logic
Specialty Safety Relays
MSR57P Safe Speed and Standstill Monitor

Typical Wiring Diagrams

+24VDC
T T
SLSRequest
ss 800FM-KN 23
Request 800F-MX02V
E-Stop 4% |3
800FM-M T4 E--X-X- B
800F-X01V ]
800F X015 @] |3
L1213
!
At [ st1 [ 21 [s12 [seo [ ss2 [s62 [ s72 [ss2 [ s1] 52 | xa2 [ xao] s32] s42[ 13 9 2aypc  POwerFlexT0
! Enable ! Solenoid! Lock ! Door ! s oce AC Drive
' Input__: Control ' Status ! Input ! ©omm Y
M7 DigComm
At Jgo—H 1 Stop
T
. Zo— 2 Start
- solated Diag & Pwr "] ___| 1] 3 SLSInput [Ga1
ault; SSOutput ! RL- ! Re- Feed:SLS Stop i o ! 24V! Gate | SLS 6 Enable—] control | 7
' Req Status Cascading iFeed : set iback:Cmd:Cmd " ' DC: Drive :Cascading Circuit
A2 [ v3s [va7 | 34 [ a4 | vi [saa| vo [vas[vs2]vao|vat [ 14 [ 24 | 68 ] 78 Tampor
ul

-1 Reset
$ 804FM-FoMX10 | « ” P |

 —
Aux signals

————— > toPLC

-3 Reset
4" BOOFM-FEMX10

24V DC Com
Note: Cat. 1 stop, 1 encoder, door monitoring, safe limited speed, PowerFlex 70 without safe off.
+24VDC
T T
SLSRequest
s 800FM-KM23 Power to
Request 800F-MX02V
E-Stop
B00FM-MT4 BN
800F-X01V . )
BO0F-X01S 440J-N21TNPj e
Enabling Switdh TLS3 GD2
g 440G-T27260|  Jumpers
L1213
p—
A1 [ st1 [ 21 [s12 [seo [ ss2 [s62 [s72 [ss2 [ s1] 52 | xa2 [ xao] s32] s42 [ 13 szoc PowerFlex 70 N
SS i SLS ! Enable ; Solenoid! Lock ! Door ACDrive with
Input | Control ; Status | Input r8 DPComm DriveGuard
M7 DigComm
m
—o~yo— 1 Stop
P
o2o—L 2 start Gate Control
77777 ! i T T L R 3 SLS Input Power Supply
USLS Fault} SSOutput {AL- | Re- iFeed SLS |Stop i | 24V! Gate © SLS -
1 Req Status Cascading iFeed ' set :back:Cmd:Cmd Gnd ; DC | Drive :Cascading 4_Safe Off Option > i
A2 [ v3s [va7 | 34 [ a4 | vi [saa| vo [vas[va2]vao[vat [ 14 [ 24 | 68 ] 78 ,—-33) —
! - -
| i
I_-z
|

Gate
6 Enabl Control | /| @
CE Circuit ¥

Remove Jumper

™ Auxsignals
—————— toPLC

24V DCCom
Note: Cat. 1 stop, 1 encoder, door monitoring, enabling switch, safe limited speed, PowerFlex 70 with safe off.
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Logic
Specialty Safety Relays
MSR57P Safe Speed and Standstill Monitor

Application Details

@ o

Reset
Run Maintenance
Stopped

Safe Speed Mode
Running

Operating Conditions
* The door is closed and locked with a TLS3 safety switch
» The machine is running at normal speed

Maintenance Conditions

* In order to remove a jam condition or during start-up personnel
must enter the hazardous area.

* The operator moves Limited Speed Selector switch to “enable.”

* The MSR57 monitors speed profile and verifies drive is reducing
speed per the preconfigured profile.

* Once the speed is equal to or below limited speed value, the door
is unlocked.

* If configured, user must hold enabling switch in the middle
position before opening door. Otherwise the machine will
shutdown.

* The operator performs maintenance on the machine.

* Once maintenance is complete, the operator exits machine, closes
door and moves the safe limited speed switch to "maintenance"
mode BEFORE releasing the enabling switch.

* The machine will resume normal speed according to the drive
profile.

Allen-Bradley
Guord%mofte?

Remarks

* The MSR57 can also monitor if the speed has exceeded a
preconfigured value and shutdown the process.

* The MSR57 is compatible with all drives and uses standard inputs
on the drive to perform controlled start and stop sequences.

* Pressing the E-stop at any time, will cause the machine to stop
according to the preconfigured stop mode.

* The MSR57 can also be used in cascading applications with
multiple MSR57s and drives.

Visit our website: www.ab.com/catalogs
Publication S117-CA001A-EN-P

5-63

n
>
o
Q
o
>
-
(]
Y—
3o}
@
Te}




A
7]
)
=
@
~
<
0
o
)
<
(7]

Logic

Specialty Safety Relays
CUS3 Back EMF Monitors

Description

The CUS3 is a control unit which detects stopped motion and is ideal
for use with guard locking interlock switches. It is designed to
interface with single or three-phase induction motors by measuring
the drive voltage and the back electro-magnetic field (emf) of the
motor.

The front window of the CU3 can be popped off to reveal a
replaceable fuse and a potentiometer. The potentiometer sets the
threshold voltage measured at terminals Z1/Z22. The maximum
threshold voltage is approximately 2.5V peak (potentiometer turned
fully CCW). When the voltage at Z1/Z2 exceeds the threshold
voltage, the safety outputs de-energize, and the safety contacts at
terminals 13/14 and 23/24 open.

When the supply to a motor is disconnected, motor speed will
reduce to zero. During the run down period the back emf generated
by the motor is monitored by the CU3. When the level of the back
emf dips below the threshold voltage, the safety outputs close. This
enables the output device (e.g., solenoid locking or unlocking
switch) to be activated.

If the Z1/Z2 circuit opens, the CU3 goes into a fault state, indicated
by the fault led. The fault must be corrected and the power to the
CUS3 cycled to clear the fault state.

The 24V DC version must be operated with an isolated supply. The
CU83 is not intended for use with variable frequency drives.

Features

 Category 1 per EN 954-1

* Stop category 1

* Two N.O. safety outputs

* One N.C. auxiliary output

e Automatic/manual, monitored reset supported
* Motor voltage up to 500V max.

LED Indicators

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
IEC 60947-5-1, ANSI B11.19, AS4024.1

Safety Classification

Cat. 1 per EN 954-1 (ISO 13849-1), SIL CL1 per
EN IEC 62061, PL ¢ per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: See website

MTTFd: See website

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

CE marked fo'r_' all applicable directives, cULus,

Certifications c-Tick, and TUV
Power Supply

Input Power Entry 24V AC/DC, 115/230V AC
Power Consumption <4 VA

Motor Voltage 500V max.

Inputs

Safety Inputs Z1/Z2 Motor Voltage
Reset Automatic/Manual
Outputs

Safety Contacts 2 N.O.

Aucxiliary Contacts 1N.C.
\F;;izgelmpulse withstand 2500V

Switching Current @ 10 mA/10V

Voltage, Min.

Fuses, Output

5 A quick acting (external)

Electrical Life (Operations)

220V AC/4 A/880VA cos¢ = 0.35...0.1 M
220V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/6GOW =1 M

10V DC/0.01 A/0.1 W =2 M

Mechanical Life

2,000,000 operations

Utilization Category

Inductive: B300: AC-15

5A @250V AC 5A @120V AC

Inductive: DC-13

3 A/24V DC

Red Power on
Red/Green Timing/Output On
Yellow Fault
Red Motor Running

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40, DIN 0470/
IP20 DIN 0470

Operating Temperature

[C ¢l

-10...+55 ° (14...131 °)

Vibration 0.75 mm (0.30 in) peak, 10...55 Hz
Shock 30 g, 11 ms half-sine

Mounting 35 mm DIN Rail

Weight [g (Ibs)] 510 (1.12)

Conductor Size, Max.

1 x 2.5 mm2 (14 AWG) stranded, 1 x 4 mm?2
(12 AWG) solid

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Logic

Specialty Safety Relays
CU3 Back EMF Monitors

Product Selection

Safety Outputs Auxiliary Outputs Power Supply Terminals Reset Type Cat. No.
2 N.O. 1N.C. 24V AC/DCx . 440R-S35001
2 N.O. 1N.C. 110V AC Fixed Monitored Manual, 745 535002
Automatic/Manual P
2 N.O. 1N.C. 230V AC 440R-S35003

* The 440R-S35001 requires an isolated supply when operating on 24V DC.

Accessories

Description

Cat. No.

500 mA Fuse—Bussmann Cat. No. ETF-500 mA

440R-A31562

Application Details

Adjust to suit machine run-
down and motor sensitivity.

Replaceable
Fuse

\

Approximate Dimensions Block Diagram

Dimensions are shoyvn in mm (in.). Dimensions are not intended to A A2 X1 X2 13 23 a1
be used for installation purposes. o
45 (1.77)— ‘ 120 (4.72) K3|7‘ |7‘
‘ ‘ ) sop K2\
p; K2
POOROEO® L,
~ 24vDC| K1\ Kl K1
5 = \
; ¥ . K2 K3 o
o P K2
o ower [\ Q1 \V \V
~ 4
35mm DIN Rail Mounting 14 24 32
GOODOOO®
Typical Wiring Diagrams
24V DC
\ K1 (aux)
Start [-=--- k K2 (aux)
Stop [___n y L1 L2 L3
500mA Fuse
—
Guard Closed —
& Locked TLSl-GI:?_Z__ S S I .
54 | PALD iz1i 13 123131 (X1
i H K1 /-d-A--\ -
" 7 - 3
8 cu3 K2 /-4---\ - ©
o34 i —
i Ll [0}
° : I
8 A2i  iz2i (14 (24i32iX2 ] 2
H H " H : L — s
— | L M T
500mA ﬁg 0
Fuse Aux
Ground <7

Guard Locking Safety Gate, Back EMF Detection, Automatic Reset,
Monitored Output
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Logic

Specialty Safety Relays
MSR23M Mat Controllers

Specifications

Safety Ratings

EN 954-1, ISO 13849-1, IEC/EN 60204-1,

Standards IEC 60947-5-1, ANSI B11.19, AS 4024.5

Cat. 3 per EN 954-1 (ISO 13849-1), SIL CL2 per

Safety Classification EN IEC 62061, PLe per ISO 13849-1

PFHp: See website

Functional Safety Data * MTTFd: See website

Note: For up-to-date Suitable for performance levels Ple (according
information, visit to ISO 13849-1:2006) and for use in SIL3
http://www.ab.com/Safety/ |systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked for all applicable directives, BG, and

Certifications CSA (24V only)
Power Supply
Input Power Entry 24V AC/DC or 115V AC
Description Power Consumption 2W
The MSR23M control unit is designed to monitor four-wire safety Inputs
mats that are connected together to form a safeguarded zone. The Safety Inputs 2 N.C.. 4-Wire SM
size of the safeguarded zone is limited by the total input impedance Inout Resistance. Ma 1000
(100 ohms maximum) created by the wiring and connections. The pu : , Vax. -
controller is designed to interface with the control circuit of the Reset Auto./Manual or Monitored Manual
machine and includes two safety relays to help provide control Power On Delay Time 40 ms ( Manual Reset); 200 ms (Auto Reset)
redundancy. Response Time 15 ms
The controller detects a presence on the mat, a short circuit, or an Outputs
open circuit. Under each of these conditions, the safety output Safety Contacts 2 N.O.
relays turn off. When interfaced properly, the machine or hazardous Auxdli
d . . i uxiliary Contacts 1 N.C.
motion receives a stop signal, and an auxiliary output turns ON.
Thermal Current/y, 1 x 8 Aor2x7 A nonswitching
Switching Current @
Features Voltage, l%/lin. T mA/IOV
* Category 4 Fuses, Output 6 A fast acting (external)
* Stop category 0 220V AC/4 A/880VA cos¢ = 0.35...0.1 M

¢ Removable terminals
¢ Monitored or automatic/manual reset

220V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/60W =1 M
10V DC/0.01 A/0.1W=2M

Electrical Life (Operations)

* Four-wire safety mats sensing

Mechanical Life 10,000,000 operations
Utilization Category (Inductive)
LED Indicators N.0.—B300 AC-15 3 A @250V AC 3 A @120V AC
Power: Green Ready, Red = Mat Activated P300 DG-13 3A®24VDC
i K1 Closed. If K1 alone is lit, check for N.C.—B300 AC-15 2 A @250V AC 2A @120V AC
K1: Green
short across reset button.
K2: Green K2 Closed DC-13 2A@24VDC
Environmental and Physical Characteristics
Enclosure Type Rating/ IP40 (NEMA 1) DIN 0470/
Terminal Protection IP20, DIN 0470
Operating Temperature o o
-15...+55° (5...131
[C (F) +86 7! )
Vibration 10 g 10...55 Hz
Shock 30 g, 11 ms half-sine
Mounting 22.5 mm housing, 35 mm DIN Rail
Weight [g (Ibs)] 220 (0.485)

1 x 2.5 mm2 (14 AWG,) stranded, 1 x 4 mm2

Conductor Size, Max. (12 AWG) solid

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the
following assumptions:
- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Specialty Safety Relays
MSR23M Mat Controllers

Product Selection

Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
i 24V AC/DC 440R-P23073
4-Wire Safety Mat 2N.O. 1N.C. Fixed Automatic/Manual
Monitored Manual 115V AC 440R-P23074
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to AL(+) A2() S11 S12 S22 S33 S34 13 23 31
be used for installation purposes. i I I NN A I -
Overvoltage & tori
118 (4.65) 22.5 (0.89) 45 (177) = : s‘}’%r‘{ocié%% MoLnlto_rlng
| protection ogic
R 000 | 000 |
(00000000 |
Bs ) |
3 9 86 | ¥
E E| ° (3.39) | '
8 |
\_ 35mm DIN N s21
ail Mounting [cee) ©00| 000
440R-P23073  440R-P23074
Typical Wiring Diagrams
+110V AC +110V AC
Reset | Reset
11213 ] I
A1{S1152113 {23} 31{S33 L1L2L3

Al{S1% S21 13! 23 31 | S33 | | |

s || i sare |
0l 9

Safety
Mat

YT L |

A21S12 52214 | 24132 | S34 [A21S12522 14124
e Tty [ )
N Ground —
Safety Mat Input, Monitored Manual Reset, Safety Mat Input, Automatic Reset,
Dual Channel Output, Monitored Output Single Channel Output, No Monitored Output

Application Details

Disconnect Power. Use a screwdriver to pop open
cover to reveal internal switches.

Q0L
COCC)

CID  Power LED (@)

T

o K1 @)
o K2 (@)

Automatic/Manual

Monitored Manual
L Reset
COO0 N

n
)
o
()
o
>
-
(&)
Y—
3o}
@
Te}
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Logic
MatGuard™ Controllers Safety Relays

Description

The MatGuard Control Unit monitors all of the mats which are
connected together to form a safeguarded zone. The safeguarded
zone can be up to a total of 100 m2 and made from any number of
mats. The controller is designed to interface with the control circuit
of the machine and includes two safety relays to help provide
control redundancy.

The controller detects a presence on the mat, a short circuit, or an
open circuit. Under each of these conditions, the safety output
relays turn off. When interfaced properly, the machine or hazardous
motion will receive a stop signal, and an auxiliary output relay turns
ON.

The controller comes in two different package styles, a plastic case
for surface or wall mounting, and a steel case for surface or wall
mounting. Each style offers many of the same basic features. Each
controller accepts power supplies of 24V AC/DC, and 110/230V AC.
The plastic and steel-cased styles include reset buttons. The steel-
cased controller offers extra protection against inadvertent impacts.

Alternatively, see the Product Selection table for safety relays that
can also control and monitor safety mats.

Features

* Selectable voltage supply

* Auto/manual reset

* Four-wire system to detect opens and shorts
« Third party approval—AMTRI, TUV

LED Indicators

Specifications

Safety Ratings

EN1760-1, EN 954-1, 1ISO13849-1,
IEC/EN 60204-1, ANSI RIA R15.06,
ANSI B11.19, AS 4024.5

Standards

Cat. 3 per EN 954-1 (ISO 13849-1), SIL CL2 per

Safety Classification EN IEC 62061, PLe per ISO 13849-1

PFHp: See website

MTTFd: See website

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

CE M:?_rked for all applicable directives, cULus,

Certifications and TOV

Power Supply

Input Power Entry 24V AC/DC or 115/230V AC

Power Consumption 6W,9VA

Inputs

Safety Inputs Safety Mats

Reset Monitored Manual or Automatic/Manual

Response Time 35 ms, Mat pressed to output open

Green Power

Green Auto Reset Mode
Green Manual Reset Mode
Green Machine Enabled

Visit our website: www.ab.com/catalogs
Publication S117-CA001A-EN-P
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Outputs

Safety Contacts 2 N.O.
Auxiliary Contacts 1N.C.
Switching Current @ 10 mA @ 10V

Voltage, Min.

Fuses, Output 5 A fast acting (external)

220V AC/4 A/880VA cosf =0.35...0.1 M
220V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/BOW =1M

10V DC/0.01 A/0.1W=2M

Electrical Life (Operations)

Mechanical Life 10,000,000 operations

Environmental and Physical Characteristics

Enclosure Type Rating/ 4000P: IP65 (NEMA 13); 4000S: IP62
(NEMA 12)/

Terminal Protection 1P20, DIN 0470

Operating Temperature 10...+45° (14...113 9)

[C(F]
Vibration 0.15 mm, 10...55 Hz
Mounting Surface (Wall) Mount

Weight [g (Ibs)] 4000P: 880 (1.94); 4000S: 3200 (7.05)

Conductor Size, Max. 4000P, 4000S: 1 x 1.5 mm2 (16 AWG), max.

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the
following assumptions:
- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period

Allen-Bradley
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Logic
MatGuard™ Controllers Safety Relays

Product Selection

Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
Monitored Manual or 24V AC/DC or 440F-C4000P
SM 2N.O. TN.C. NA Automatic/Manual 115/230V AC 440F-C4000S

Approximate Dimensions
Dimensions are shown in mm (in.). Dimensions are not intended to be used for installation purposes.

107 (4.21) . T«m(o.ag) e N T
— - = S D+ |
4x M4
Mounting Holes O = 165
- {11 z o (6.5) I
@ J Q (0.43) Q — |¢ 11
e (0.43)
S
O E O— 5, l I
— \ .| J (1.3) .
1 lo [
125 (4.92) 75 (2.95)
58x7.6 [e——— 210 (8.3) ——>|
(0.23x0.30)
225 (8.9) «——143 (5.6)—*
440F-C4000P (Polycarbonate) 440F-C4000S (Steel)
Block Diagram
Al A2+Ve NO MC MC PB 13 23 31
[
I—IJ ~—~—— —
w F2 K5 K6 T
H T K2 &
110] |24VDC %‘_V\il_. __________ .__t
230 Ka K \
K3\ K4\ k2
-
H /Y K4 K3\ K4 K2\ K5
y
| L K3 K4 /) Enabled
= //Tvan [k2 K3 k4 [ke] ka\-Ac-
K6
Powe:' . | Logic |
W |
[ |
Ve IND R 2 1 3 4 14 24 32
Typical Wiring Diagrams
230V AC
Safety Mat Reset with Lamp
L] o":r:vei 11213} 4N PBi R IND} 13 23 3| L1L2L3 o
i 3
Internal 440F-C4000S \T 3\ - — E
I:Lllo Switches 440F-C4000P : o
230 : —- >
Ni-tivei | i 1 1 1 iMCIMCi 14 24 37| []
i —
©
& Aux P
Ground Output e}
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Logic
MatGuard™ Mat Manager

Description

The Safety Mat Manager is designed to monitor multiple safety
mats, each with its own connection. The Safety Mat Manager
accepts up to eight individual mats with four-pin micro quick
disconnect connectors.

The Safety Mat Manager provides an LED status indication for each
of the mat connections. Since the LEDs indicate whether the mat is
shorted or open, troubleshooting and replacement of a damaged
mat within a mat system, is much quicker when compared to a
traditional mat system where multiple mats are wired in series.

An internal switch allows for the setting of the reset to
automatic/manual or monitored manual. When set to
automatic/manual, the reset circuit can be jumpered, connected
auxiliary contacts, or connected to an unmonitored manual reset by
adding a momentary normally open switch in the monitoring loop.
When set to monitored manual, the monitoring circuit must be
closed and then opened to activate the outputs.

Stepping on any one of the mats deactivates the safety outputs.
The outputs include two or six normally open safety rated outputs
used to shut down the machine and one normally closed or
normally open auxiliary output to indicate the status of the Mat
Manager. The safety outputs have independent and redundant
internal contacts to support the safety function.

Features

* Accepts up to eight individual mats

* Two or six safety output contacts

* One auxiliary output contact

e Automatic/manual or monitored manual reset

LED Indicators

Specifications

Safety Ratings

Standards

EN 1760-1, EN 954-1, ISO 13849-1,
IEC/EN 60204-1, ANSI RIA R15.06,
ANSI B11.19, AS 4024.5, E 1760-1

Safety Classification

Cat. 3 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 2.59 x 10-9

MTTFd: > 290 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus,
c-Tick, and TUV

Power Supply

Input Power Entry

24V AC/DC, 115/230V AC 50/60 Hz

Power Consumption

12 Wor 9 VA

Inputs

Safety Inputs

8, 4-Pin Micro-QD M12 Inputs (4 wire mats)

Input Resistance, Max.

500 Q

Mat Size [mm (in.)]

100 m2 (1076 ft2) max.

Reset Auto./Manual Monitored Manual
v orpes Josaams

Response Time 35 ms

Outputs

Safety Contacts 2N.O.or6N.O.

Auxiliary Contacts 1 N.C.or 1 N.O.

Output Rating#

B300, AC15, 4 A/250V AC; R300, DC13, 2
A/30V DC

Rated Impulse withstand
Voltage

2500V

Switching Current @
Voltage, Min.

10 mA @ 10V

Fuses, Output

External 6 A slow blow or 10 A fast acting

Electrical Life (Operations)

220V AC/4 A/880VA cosf =0.35...0.1 M
220V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/60W =1 M

10V DC/0.01 A/0.1W=2M

Mechanical Life

10,000,000 operations

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP65 (NEMA 13) steel with polycarbonate face
plate/

Operating Temperature
[C (F]

-25...45° (-13...113°)

Vibration 0.15 mm, 10...55 Hz
Shock 10 g, 11 ms, half-sine
Mounting Surface (Wall) Mount

Weight [g (Ibs)]

3200 (7)

Conductor Size, Max.

0.2...2.5 mm2 (24...14 AWG), max.

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
# Ratings vary due to output connectors. See installation instructions for

details.

Visit our website: www.ab.com/catalogs

Green Power
Green Machine Enabled
Green Auto Reset Mode
Green Manual Reset Mode
Mat Status:
Green Run Condition
Red Stop Condition, Mat Pressed
Off Not Used/Mat Disabled
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Logic
MatGuard™ Mat Manager

Product Selection

Safety Aux. Output
Safety Inputs Outputs Outputs Reset Current Connection Type Power Supply Cat. No.
12-pin Brad 24V DC 440F-C28011
Harri 5
o 2 N.O. 1 N.C. 1A arrison 115V or 230V AC | 440F-C28012
8, 4-pin micro-QD 24V DC, 115V AC
M12 Inputs (4- Terminal Strip or ZéOV AC > | x |440F-C28013
wire mats)
) ) 24V DC 440F-C28021
6 N.O. 1N.O. Auto./Manual 4A 24-pin Harting
Monitored Manual 115V or 230V AC 440F-C28023
D * |440F-C28024
8 Cable Grips 2 N.O. 1 N.C. 2A 8-pin Lumberg 24V DC | x [440r-C28024.
M12 Micro 440F-C28025
8, 4-pin micro-QD
M12 Inputs (4- 2 N.O. 1N.C. 4A 12-pin M23 24V DC 440F-C28026
wire mats)

* Manual reset button located on front of unit.

Accessories

Description Approximate Dimensions [mm (in.)] Wiring Cat. No.

T

[N 4]
(] Safety Mat
S| = l_ S '
i § py — o | '
£ —s L1
Y-Cable S 2 - 879D-F4ACDM-BOM3
[ § 11— |_ 3
— 4.1 i
Shorting Plug 440F-A28639
500 mA Fuse 440R-A31562
Fuse, 1 A—Bussman Cat. No. ETF-1 440R-A70972

Typical Wiring Diagram

+ Supply Volage [E‘ . L +2470C
1 g
’—I []swv

J—(lg@lg)@ A HAENE
e ooy (B4 K

L@@@@ i&Kz
|

’/(J_) [0]9]0)
440F-C28011 e

Mat Manager '] 4

® 9

11 2 G {1 | o
Lelaln L(;D@@[ [T To e |
m

DC Ground

X

Supply Ground
PE Grownd

PE Ground.

Safety Mat System, Automatic Reset,
Dual Channel Output, Output Monitoring

+24VDC
Ii Fuse

I_(IL)(%)@Q)
UpTos

Sensor Mt 440F-C28013

I_(?G)(’)@ s
,

DC Ground [

PE Ground

Alternate Supply
—| 115V/230V AC

n
)
o
()
o
>
-
(&)
Y—
3o}
@
Te}

Safety Mat System, Monitored Manual Reset,
Dual Channel Output, Output Monitoring
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Logic
Safedge™ Controllers

Description

The Safedge controllers are designed to operate with the Safedge
profiles. The controller continuously monitors the profile for
actuation and generates an output signal when the profile is
depressed.

The Safedge controller provides a low voltage to the profile. When
the profile is pressed, the controller detects a change in resistance
and turns off its output relays. When pressure is released from the
profile, the output relays of the controller return to an on state. The
controller has redundant voltage free positively-guided output
relays, which can be used to interface with a machine control
system.

The 251 controller comes capable of operating at 24V AC/DC, or
120/230V AC from separate terminals. An internal switch changes
the operating voltage from 120V AC to 230V AC. The 252 controller
operates at 24V AC/DC.

An auxiliary output relay is available to provide a signal about the
controller’s status. Three LEDs indicate whether the controller is in
RUN, STOP or OPEN condition. The controller operates in manual
or automatic reset mode.

Features

* One N.O. or two N.O. safety outputs

* One N.C. auxiliary output

e 24V AC/DC or 120/240V AC

* Output monitoring

¢ LED indicators for RUN, STOP, and OPEN
* Automatic/manual reset

LED Indicators

Green Run
Yellow Open Circuit
Red Stop

A
7]
)
=
@
~
<
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o
)
<
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Specifications

Safety Ratings

Standards

EN1760-2, EN954-1, ISO 13849-1, AS 4024.5,
EN 954-1, ANSI B11.19

Safety Classification

Cat. 3 per EN 954-1

Certifications

CE Marked for all applicable directives, cULus,
and TUV

Power Supply

Input Power Entry

251: 24V AC/DC or 115/230V AC 50/60 Hz;
252: 24V AC/DC 50/60 Hz

Power Consumption

251: <6 VA
252: <4 VA

Inputs

Safety Inputs

Profile: 6 kQ, 12V DC open circuit, 4V DC run
condition
Monitoring: 1 N.O.

Response Time 13 ms, max.

Outputs

Safety Contacts 251: 2 N.O.; 252: 1 N.O.
Auxiliary Contacts 1N.C.

Rated Impulse withstand

Voltage 2500v

Switching Current @ 10 mA @ 10V

Voltage, Min.

Fuses, Output

4 Aon AC, 2 A on DC (external)

Electrical Life (Operations)

220V AC/4 A/880VA cosh =0.3... 0.1 M
220V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/6OW =1 M

10V DC/0.01 A/0.1W=2M

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

251D, 252D: IP40 (NEMA 1); 251P: IP65
(NEMA 13)/
IP20 DIN 0470

Operating Temperature

[C ¢l

-10...55° (-14...131°)

Vibration 0.15 mm, 10...55 Hz
Shock 10 g, 11 ms, half-sine
Mounting Surface mount 35 mm or DIN Rail

Weight [g (Ibs)]

251D: 450 (1.0)
252D: 181 (0.4)
251P: 650 (1.4)

Conductor Size, Max.

251D, 252D: 1 x 4 mm2 (10 AWG) stranded,
1 x4 mm2 (10 AWG) solid

251P: 1 x 1.1 mm2 (18 AWG) stranded,

1 x 1.5 mm2 (16 AWG) solid

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Safedge™ Controllers

Product Selection

Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
24V AC/DC or
2 N.O. 115/230V AC 440F-C251D
Safedge 1N.O. 1N.C. Fixed Automatic/Manual 24V AC/DC 440F-C252D
24V AC/DC or
2 N.O. 115/230V AC 440F-C251P
Accessories Block Diagram
Description Cat. No. LN e B BRE
500 mA Fuse—Bussmann Cat. No. ETF-500 mA 440R-A31562
Fuse, 2 A—Bussmann Cat. No. ETF-2 440A-A09197 -
Q2 K2\-Y¥ |
14 24 32
Approximate Dimensions
Dimensions are shown in mm (in.). Dimensions are not intended to be used for installation purposes.
440F-C251D 440F-C251P 440F-C252D
102 ‘ B 45.5 (1.79) ’.fﬁ[s) S;g))—ﬂ 75 (2.95) o asn ‘ ‘(3,24_8'2’)
| [coesseen ‘ ooo| |
’:\ B C {000
% 8& ®
] o EE o D @
35mm DIN Rail 2 axMaMouning | € 8
Mounting l Holes Oé)c?o l
Typical Wiring Diagrams
24V DC
Reset
L1 L2 L3

Safedge
Safedge

L1
— [ : 111213 — A L L 1 ‘
Lisveizl {z2 {Mc| 13 | 23 | 31 ‘ ‘ ‘ L [+VeZl ;72 [MC | 13 | 23 | 31
440F-C251P W(L(i( 440F-C251P ﬁii\ii
L -
Nivel T Tmelua [ ] Npvel [ imcii 2]

24V Ground ; ;

Series Terminated, Cascaded, Safedge Input,
Automatic Reset, Dual Channel Output, No Output Monitored

N

Series Terminated, Safedge Input, Manual Reset,
Dual Channel Output, Monitored Output

VS +24V DC

| ‘ L1 1213 | [ L1 L2 L3 »

v a2 | ‘ v iz lz2 ixa 132 >

‘ 1]

& S -7 o — K1 ~ o)
3 2 440F-C252D El

3 3 8 440F-C252D oc
2] n e ®

n - >

— 1 2

- | | i x2 14 |22 uq—,

&

24V Ground 24V Ground LfI)

Series Terminated, Safedge Input, Automatic Reset,

Parallel Terminated, Safedge Input, Manual Reset,
Single Channel Output, No Output Monitored

Dual Channel Output, Monitored Output
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Logic
Sipha Control Units

Description

With the increasing speed and complexity of applications a simple
magnetic switch may be insufficient to meet the increased risks,
therefore Sipha'’s design incorporates several magnetically sensitive
elements which must be triggered in a particular sequence to
operate correctly. The Sipha sensor, designed to operate with its
own actuator, helps prevent defeatability by a simple magnet.

The control unit is available in three types. The Sipha 1 control unit
operates on 24V AC/DC and offers one normally open safety output
and one normally closed solid-state auxiliary output. The Sipha 2
control unit operates on either 24V AC/DC, 110V AC or 230V AC
and offers two normally open safety outputs and one normally
closed auxiliary output. The Sipha 6 has wiring terminals for up to
six sensors, a delayed output for Category 1 stops and offers the
same wide range of power supply capability as the Sipha 2 control
unit. Between two and six Sipha sensors can be directly connected
to the Sipha 6 control unit. An internal DIP switch mutes the unused
connections to sensors 1, 2, 3 and 4. This allows for individual
monitoring to each interlock and provides enhanced safety integrity
when compared to six interlocks running off a single Sipha 2 control
unit.

The Sipha control units are designed to operate with the Sipha
sensors and actuators. The controllers have automatic reset.

Features

» Noncontact actuation

* Magnetic coded sensing
 Control unit acts as safety relay
* Four types of switches

LED Indicators

Green LED Power on

Green LED

Output Closed

Application Details
See Sipha Sensors for details.

Specifications

Safety Ratings

Standards

EN954-1, 1ISO13849-1, IEC/EN60204-1,
NFPA79, EN1088, 1ISO14119, IEC/EN60947-5-1,
ANSI B11.19, AS4024.1

Safety Classification

Sipha 1 & 2: Cat. 3 per EN954-1
Sipha 6: Cat. 4 per EN954-1

Certifications

CE Marked for all applicable directives, cULus,
and TUV

Power Supply

Input Power Entry

Sipha 1: 24V AC/DC; Sipha 2 & 6: 24V AC/DC
and 115/230V AC

Power Consumption

Sipha 1: <2VA
Sipha 2 & 6: <4VA

Inputs

Safety Inputs

Sipha 1: 1 N.C. & 1 N.O.
Sipha 2 & 6: 6 x (1 N.C. & 1 N.O))

Input Resistance, Max.

Terminals 1...4: 200 Q
Terminals 2...3: 150 Q

Outputs

Safety Contacts

Sipha 1: 1 N.O.
Sipha 2: 2 N.O.
Sipha 6: 2 N.O. + 1 N.O. Delayed (0.6...30 sec.)

Auxiliary Contacts

1N.C.

Rated Impulse withstand
Voltage

2500V

Switching Current @
Voltage, Min.

10 mA @ 10V

Fuses, Output

External 5 A quick blow AC, 3 A quick blow DC

Electrical Life (Operations)

220V AC/4 A/880VA cosp =0.35...0.1 M
220V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/6BOW =1 M

10V DC/0.01 A/0.1W=2M

Mechanical Life

2,000,000 operations

Environmental and Physical Characteristics

Operating Temperature

[CFI

-10...455° (+14...+131°)

Vibration 1 mm, 10...55 Hz
Shock 30 g, 11 ms half-sine
Mounting 35 mm DIN Rail
Sipha 1: 140 (0.31)
Weight [g (Ibs)] Sipha 2: 410 (0.90)

Sipha 6: 675 (1.49)

Conductor Size, Max.

0.2...2.5 mm2 (24...14 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Sipha Control Units

Product Selection

Housing Supply Voltage Safety Contacts Auxiliary Contacts Housing Type Cat. No.
e,

24V AC/DC 1 N.O. 1 N.C. Solid State 22.5 mm Control Unit 1 440N-S32013
24V AC/DC; .

115/230V AC 2 N.O. 1 N.C. 45 mm Control Unit 2 440N-S32021
24V AC/DC; .

115/230V AC 3 N.O. 1 N.O. Delayed 1N.C 90 mm Sipha 6 440N-S32052

Accessories Block Diagrams
Description Cat. No. Sipha 1

Replacement Fuse, 500 mA

440R-A31562

A A2

X1 X2 13 23 21

Approximate Dimensions
Dimensions are shown in mm (in.). Dimensions are not intended to be used for installation purposes.

Sipha Control Unit Type 1

75 (2.95)

#=mm (in)

939

35mm (DIN) Rail Mounting

82(3.23)

225 (0.89),
i

Typical Wiring Diagrams

24v ACIDC

Sipha Control Unit Type 2

#=mm (in)

120 (4.72)

455 (1.79)

35mm (DIN) Rail Mounting

73(2.87)

14 24 22
Sipha 6 Control Unit
#=mm (in)
T 000 [ OO0 | OO0 | OO0
‘ [OOO00|0000| 0000|0000}
g ] El — —1
o H S
e 3
J O000|00 O|O0O00|00O!
X 000 | OO0 | OO0 | OO0
F 83 (3.27) —»‘
118 (4.65) | (35 ‘

RENBEE

Sipha 1
Control
Unit

) 1

L]z

5Q) Aux o Indicator
Q"5 AL inpur

Single Sipha Sensor, 24V Supply,
Dual Channel Output, Manual Reset,
Monitored Output

Allen-Bradley
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110V AC

24y acioc.

Guard
Closed

Blue

Yellow

[ el el

Control

sipha2 f-7--

oy i ) )
[Py “oe -1

Red

u o

Aux to Indicator
or PLC Input

Single Sipha Sensor, 110V Supply,
Dual Channel Output, Manual Reset,
Monitored Output
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Logic
Expansion Safety Relays
MSR45E

Description

The MSR45E is a safety relay expansion module for the
MSR41/MSR42 (MSR4x) multi-function safety controller. The
MSR45E comes in 22.5 mm DIN housing and is designed to easily
connect to the MSR4x. The MSR45E safety relay expansion module
is a Category 4 module with externally monitored contactors via the
MSR4x. Interconnecting these devices is as simple as plugging
ribbon-cable connectors to the back of each module. Up to three
MSRA45E safety relay expansion modules may be interconnected to
an MSR4x. The ribbon-cable connectors must be ordered
separately based on the number of MSR45E units that are attached
to the MSR4x.

Features

» Category 4 per EN 954-1
* SIL CL3 per IEC 61508
 Stop category 0 or 1

* Two safety contacts N.O.

LED Indicators

Green K1 Closed

Green K2 Closed

Specifications

Safety Ratings

Standards

EN 954-1, IEC/EN 60204-1, IEC 61496-1

Safety Classification

Cat. 4 per EN 954-1, SIL CL3 per EN IEC 61508

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 3.0E-10

MTTFd: > 206 years

For use in SIL3 systems (according to IEC
62061) depending on the architecture and
application characteristics

CE Marked for all applicable directives, cULus,

Certifications and TOV

Power Supply

Input Power Entry 24V DC from MSR41 or MSR42
Power Consumption 1.5 W

Inputs

Reset Determined by MSR41 or MSR42

Power On Delay/
Recovery Time

<35 ms/
Determined by configuration

Response Time

Determined by configuration

Outputs

Safety Contacts

2 N.O.

Auxiliary Contacts

Thermal Current/y,

1 x 8 Aor2x6 A nonswitching

Rated Impulse withstand
Voltagels,

Switching Current @
Voltage, Min.

10mA @ 10V

Fuses, Output

External 6 A slow blow or 10 A fast acting

Mechanical Life

10,000,000 operations

Utilization Category

Inductive: AC-15 3 A @250V AC
Inductive: DC-13 6 A @24V DC
Environmental and Physical Characteristics
Enclosure Type Rating/ 1P20/

Terminal Protection 1P20

Operating Temperature
[C (Pl

0...55° (32...131°)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 150 (0.33)

Conductor Size, Max.

1 x 2.5 mm2 (14 AWG,) stranded

* Usable for IEC 62061. Data is based on the following assumptions:
- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Expansion Safety Relays

MSR45E
Product Selection
Inputs Safety Outputs Auxiliary Outputs Time Delay Terminals Reset Type Power Supply Cat. No.
Software MSR4x base
MSRdx base 2 — configurable Removable module defines 24v DC f“”T‘ the 440R-P4NANS
module base unit
thorugh MSR4x reset type
Accessories Approximate Dimensions
Description Cat. No. Dimensions are shown in mm (in.). Dimensions are not intended to
Ribbon cable—for one MSR45E 440R-ACABL1 be used for installation purposes.
Ribbon cable—for two MSR45Es 440R-ACABL2

Ribbon cable—for three MSR45Es

440R-ACABL3

Replacement terminal block kit—MSR45E

440R-ATERM2C

Typical Wiring Diagrams

Hardware Configuration

1_. l—'l DIN rail
I DIN rail
Estop Wicro 400
(] camp Micro 400 MSR45E T [ Lamp e MSR45E
Receiver
GPIO4
24— ] apios | |
24 e i [ apios
aPio o
o e
GPlot
— 0ossD2
0ssp2
<] osspt 088D1 »
le— +
<+ info2 T 1a[_Je—+24v o2 MSR42 B
Info1 NSRe 14] Info1 14
2 A1 o
K3
+24V #KA In1 K4 In1 Ki;“ N
o [— T ov ) le—oav
o Micro 400 alfe—2 g Micro 400 E'I & c
1247 2V 2 [ st 2
Emitter

=35
|

ov 8

Micro 400, Automatic Reset, Start/Restart Monitored Output

Monitored Output
Hardware Configuration
1_. DIN rail
Ly BITR || MSR4SE MSR45E 3
Start GPIO4 @
120y s GPIO3 T
GPIO2 >
GPIO! oc
<+<—{J ossp2
<+—1J ossot -02‘
o2 o[ Je—+24v o[ e— s2av O
K3, K, Ks, ks, 1] Infot iR [ 14| 14 H‘E
»zov}_/l_/l_/i_/l_ﬁ 2 =
+24V p——>{ |t ka4 K6 f
o > ov Mioro 400 23 Je—24V ¢ T 23 Je— 24V ¢ A [To)
[ T ‘ o = ‘
T K5

Software Configuration

e
|

o o

T

Micro 400 Light Curtain, E-Stop, Manual Reset, Start/Restart

K3
ov @ !

i

o

Micro 400 Light Curtain, Manual Reset, Start/Restart Monitored Output
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Logic
Expansion Safety Relays with Delayed Outputs
MSR132E

Specifications
Safety Ratings

EN 954-1, ISO 13849-1, IEC/EN 60204-1,

Standards IEC 60947-5-1, ANSI B11.19, AS 4024.1

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per

Safety Classification EN IEC 62061, PLe per ISO 13849-1

PFHp: < 0.46 x 10-9

Functional Safety Data * MTTFd: > 417 years

Note: For up-to-date Suitable for performance levels Ple (according
information, visit to ISO 13849-1:2006) and for use in SIL3
http://www.ab.com/Safety/ |systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked for all applicable directives, cULus,

Certifications c-Tick, and BG
Power Supply
Description ::r:put Pgwer Entr: ‘;24;/VCC/DC 50/60 Hz or 24V DC 0.8...1.1
The Minotaur MSR132E is a monitoring safety expansion relay unit ower -onsumphion :
with single or dual channel input and either immediate or timed off- Inputs
delay outputs. It is designed to be operated as an “extension” of a Safety Inputs 1 N.C.or 2 N.C.
“master” saffety rele_ly. When wired properly, the outputs of the Reset Automatic
MSR132E will mimic the outputs of the master relay. Power On Delay/ 100 /100 e
The outputs include four normally open safety rated outputs used to Recovery Time
shut down the manufacturing system and two normally closed Response Time 50 ms
auxiliary outputs to indicate status of the MSR132E. One additional Outputs
normally closed output is available to allow the host relay to monitor Satety Contacts TNO
the status of the MSR132E. The safety, auxiliary and monitoring d .y —
outputs have independent and redundant internal contacts to Auxiliary Contacts 2N.C.
support the safety function. Thermal Current/y, 2x6Aor3x5Aor4x4 A nonswitching
A delayed output version is also available (MSR132ED) that have Rated Impulse withstand |,/
off-delayed outputs with a fixed time without the need for an Voltagelin
auxiliary supply during the off-delay time. Switching Current @ 10mA @ 10V
Voltage, Min.
Features Fuses, Output External 6 A slow blow or 10 A fast acting
» Category 4/3 per EN 954-1 (With surge suppression)
« Stop Cat 0 1 250V AC/6 A/1500VA cosp =1...0.1 M
op Lategory © or 250V AC/2 A/500VA cos¢ = 1...0.5 M
* Four safety contacts N.O. Electrical Life (Operations) |250V AC/4 A/1000VA cos¢ = 0.35...0.3 M
« Two auxiliary contacts N.C. 250V AC/1.5 A/1000VA coso = 0.6...0.1 M
o 24V DC/2 A/ABW =1M
. O.ne monltorlng. contact N.C. 10V DC/0.01 A/0.A W = 2 M
* Single channel input Mechanical Life 2,000,000 operations
Utilization Category
LED Indicators Resistive: AC-1 6 A @ 250V AC
Green K1 Closed Resistive: DC-1 3A @24V DC
Green K2 Closed Inductive: AC-15 6 A @ 250V AC 6 A@ 125V AC
Inductive: DC-13 3A @24V DC
UL: B300, R300, 6 A/250V AC, 3 A/24V DC
Environmental and Physical Characteristics
Enclosure Type Rating/ IP40 (NEMA 1), DIN 0470/
Terminal Protection 1P20, DIN 0470
(_In %p(-lzzrating Temperature -5...55° (23...1319)
o [C ()
&)h Vibration 10...55 Hz, 0.35 mm
@ Shock 10 g, 16 ms, 100 shocks
; Mounting 35 mm DIN Rail
o) Weight [g (lbs)] 215 (0.474)
‘2 Conductor Size, Max. 0.2...4 mm2 (24...12 AWG)
"

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the
following assumptions:
- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Expansion Safety Relays with Delayed Outputs

MSR132E
Product Selection
Inputs Safety Outputs Aucxiliary Outputs Time Delay Terminals Reset Type Power Supply Cat. No.
Os 24V AC/DC 440R-E23191%
05s 440R-E23192
1s Fixed 440R-E23193
24V DC _—
2s 440R-E23194
3s 440R-E23195
1 N.C. or 2 N.C. 4 N.O. 2 N.C. Os Automatic 24V AC/DC 440R-E23097%
05s 440R-E23159
1s R bl 440R-E23160
2s emovable 24V DC 440R-E23098
3s 440R-E23161
4s 440R-E23162:%
* Cat. 4 rated.
# 45 mm wide housing.
Accessories
Description Cat. No.

440R-A23209
440R-A23228

Bag of 4, 4-Pin Screw Terminal Blocks

Bag of 4, 4-Pin Spring Clamp Terminal Blocks

Block Diagram
Standard Module

Approximate Dimensions

Dimensions are shown in mm (in.). Dimensions are not intended to Off-delayed Modules

be used for installation purposes. PN T 3T T T T I
225 (038) :.__A1_ ................ T ....... 1 I i T
99 (389) [P joom - 1 ] i L
|MSR132E 1|3 2|3 3|3 4|3 51 61 : i SR132ED 1I7 2|7 3I7 4|7 55 65 :
CEHT R | |
! i ! i
N 7 S e o i ! PN
143 = | MmMewe 0 B8 6 %6
(45) Ia 52 | 611 62 ! A i ' 56 185 1 86 | A i
= _02 O RN ) _o6 6 . _ 66 . _A2 |
_5 SR I S i 18 ;28 38 | 48_]
]
[ 1

Typical Wiring Diagrams

24V DC
,_l_. Reset
[P~ - ]
E-Stop ( — \ MSR132EP Ll L2113
CATTSISI2 21T sa2 552 s 111311533} s34 13} 231331 411 51 L "|2"|3 LALE X I|3E l2353[35 ‘i3isliél | klr |(
’ NN i 5 N
MSR131RTP siz SIZ \T\"\ﬁ“ EKE_(_(L( |
2 ]2 ! i K4\ ~—7"7~
PO || e

A2iXIE X2 X35 X4 (Y30{Y32 Y35 Y2{ YI{ 14} 24} 34} 42{ 52 ]
| |

62

@ TA2 [ X2i141 241341 44 521
[

ﬁgAux
Output  Inputs

e
Active  Closed

Dual Channel E-Stop, Monitored Manual Reset, Dual Channel Output, Single Channel Delayed Expansion, Monitored Output

n
)
o
()
o
>
-
(&)
Y—
3o}
@
Te}

Ground
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Logic
Modular Safety Relays

Module Selection

Input Module Selection

To determine the base module and input modules needed, start on the left side and count down the number of OSSD input devices you have
to connect to the system. Then move to the right according to the number of non-OSSD input devices you need, such as 1 N.C. or 2 N.C.
input devices. Count the modules and this will be your total required for the system.

# Example 1: 7 OSSD inputs and 5 non-OSSD inputs required.
Solution:  MSR211, 3 MSR221, and 3 MSR220.
— Example 2: 9 non-OSSD inputs required.
Solution: 1 MSR210 Base, 4 MSR220.
Note: This selection chart assumes that if you have OSSD input devices, they will be connected to the base module. If you do not want this, then change the

MSR211 to the MSR210 and change one MSR220 to an MSR221. This will provide you the same system, but now the OSSD input device will not be on the base
module.

# of non-
0SSD
evices
# of
0SSD
Inouts o l1 213 45 6|7 8|9 10fj11 12J13 14J15 16|17 18f19 20f 21 22
0 MSR210 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220
Z
1 2 Bl MsR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220
) =
5
E | 2l MsR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220
4 =
5
5 2 Ml MsR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220
6 =
5
7 2 | MsR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220
N
gl "
IE
9 2 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220 | MSR220
N
10f ©
5
11 2 | MsR220 | MSR220 | MSR220 | MSR220 | MSR220
N
12f ©
=
13} gg
& | MSR220 | MSR220 | MSR220 | MSR220
N
14 ©
=
150 2 |
z SR220 | MSR220 | MSR220
N
6] ©
=
7S |
Pl SR220 | MSR220
N
18] ©
IE
¥ 3 | wsr220
N
o 20 ©
2
] ]
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Logic
Modular Safety Relays

Module Selection

Output Module Selection
Start at the top left and count the number of delayed outputs required. Then count across the number of immediate outputs required. Ensure
you only have a total of two output modules total.

Immediate
Delayed 0 1 2 3 4 5 6 7 8 9 10
0 Base Unit MSR230 MSR230
1 = Base Unit MSR230
%
&
2 ® Baseplnit MSR230
3 = Base Unit MSR230
2
4] & | Baseunit MSR230

* Example 1: 2 Delayed outputs and 2 Immediate outputs
Solution: (black lines) One MSR238, 2 Immediate outputs built in the base module
=P Example 2: 5 Immediate outputs required
Solution: (red line) 1 MSR230 Output module and 2 immediate outputs built into base module
Note: The base module has two N.O. safety outputs built in.

n
)
o
()
o
>
-
(&)
Y—
3o}
@
Te}
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Logic
Modular Safety Relays
MSR210P

gadw

Y] ke
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Description

The MSR210P forms one of the base units for the modular Minotaur
MSR200 family of monitoring safety relays. It can be combined with
other modules of the MSR200 Series to configure a safety control
system with numbers of inputs and outputs matching users’ specific
application requirements, as well as diagnostic and networking
capabilities. Up to ten input modules and two output modules can
be connected to one base unit by simply removing the terminator,
included with each base unit, and connecting the ribbon cables of
the neighboring module. The terminators must be inserted into the
final input and output modules.

The MSR210P has two inputs. Each input can be wired in one of
four ways: one normally closed, two normally closed, three normally
closed, safety mat connections. The MSR210P uses pulsed input
monitoring to check for faults to power, ground or between inputs
before a demand is placed on the safety system. Connecting a
single device (must be at least dual channel) to each input meets
the requirements of Category 4 per EN 954-1.

The MSR210P has the capability to perform external device
monitoring (EDM). The EDM capability works in conjunction with the
reset option. The user selects EDM and the reset function by
jumpers across terminals Y40, Y41 and Y42.

The MSR210P has two semiconductor outputs designed to send
status information to a PLC. Terminal Y33 indicates the inputs are
closed (the ready LED is on). Terminal Y32 indicates the outputs are
active.

The outputs include two normally open safety rated outputs and one
normally closed auxiliary output.

Features

» Category 4 per EN 954-1

» Stop category 0

¢ Pulsed input monitoring

» Two input circuits: safety gate, E-stop or safety mat
* Up to 22 diverse input devices

» Two safety outputs, three auxiliary outputs

* Ten diagnostic LEDs

* Removable terminals

LED Indicators

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
IEC 60947-4-1, IEC 60947-5-1, ANSI 11.19,
AS 4024.1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 3.44 x 10-9

MTTFd: > 203 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked fo_( all applicable directives, cULus,

Certifications c-Tick, and TOV
Power Supply
Input Power Entry 24V DC 0.8...1.1 x rated voltage
Power Consumption 8 W
Inputs
Safety Inputs 1N.C.,2N.C., 3N.C., or SM
Input Simultaneity Infinite
Inputs: 900 Q

Input Resistance, Max.

Reset: 3200 Q

Reset

Auto./Manual or Monitored Manual

Power On Delay/
Recovery Time

3 seconds/
40...145 ms, depending on expansion modules
used

Response Time

MSR210: 29 ms
MSR210 + Input Exp. Mod.: 34 ms +
6 ms/module

Outputs
Safety Contacts 2 N.O.
Auxiliary Contacts 1 N.C., 2 PNP

Thermal Current/y,

1x6 Aor2 x4 A (nonswitching)

Rated Impulse withstand
Voltage

2500V

Switching Current @
Voltage, Min.

10 mA @ 10V DC

Fuses, Output

External 6 A slow blow or 10 A fast acting

Solid State Output Rating

20 mA @ 30V DC short-circuit protection

Green Input 1 Closed
Red Input 1 Open
Green Input 2 Closed
Red Input 2 Open
Green CH1 Output Active
Green CH2 Output Active
Green Power
Green Run (Outputs Active)
Red Stop (Outputs Off) + Diagnostics
Amber Ready (Inputs Closed)

Electrical Life (Operations)

(With surge suppression)

250V AC/2 A/500VA cos¢ = 1...0.

250V AC/4 A/1000VA cos¢ = 0.35...0.3 M
250V AC/1.5 A/1000VA cos¢ = 0.6...0.1 M
24V DC/2 A/A8W =1 M

10V DC/0.01 A/0.1W=2M

Mechanical Life

2,000,000 cycles

Utilization Category

Inductive: AC-15

3 A @250V AC 3 A @125V AC

Inductive: DC-13

25A @24V DC

uL

1 x B300, R300, or 2 x C300 1 x6 Aor2x4 A
Resistive

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20

Operating Temperature
[C (Pl

-5...+55 ° (23...131 °)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 45 mm housing, 35 mm DIN Rail

Weight [g (Ib)]

280 (0.62)

Conductor Size, Max.

0.2...4 mmz2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Modular Safety Relays

MSR210P
Product Selection
Solid State
Inputs Safety Outputs Auxiliary Outputs Outputs Terminals Reset Type Power Supply Cat. No.
Two independent
inputs; 2 x 1 N.C., 1 N.C. and 2 PNP Auto./Manual or 24V DC from the g
2N.C.,,3N.C., or 2N.O. Solid State 2 PNP Removable Monitored Manual base unit 440R-H23176
Safety Mat
Accessories Diagnostics—Red Stop LED Blinks
Description Cat. No. Blink Rate Description
MSR200, Two Terminators 440R-A17138 2 Change in Y40/Y41/Y42 circuit during operation.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209 3 Fault in external feedback circuit Y1-Y2. Clear fault and
Bag of 4, 4-Pin Spring Clamp Terminal 440R-A23228 cycle power to reset the module.
Blocks Continuous Internal fault in base or expansion module.
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to T Ten Mo Togy ™ 7 M3z 317730
be used for installation purposes. "5'|j T30 s3I 1 SAL L Y40 1 YA L YAL | AL L
45(177) == - —s—t= =
[«——99 (4.72)—> ‘ ‘ ! \3 23 3\ E H
| - i
= =N
| i
s ! ‘4 24_ IR I Y
YT Y2 s34 Y3I:Y32:Y33 1Y301 A2
TS5 sea s N4 4 30
Typical Wiring Diagrams
+24V DC +24V DC
Safety Mat
N Fuses [ _2 L L Fuses | 5 %
2 3 %aflety I% °- S ({:)
£ 25 ate ) , £5
58 AlT 134l {127 SSITST T Y3ivaoiv4l y42! 13123 31 .é z L|| |.|2 |.|3 Closed LA SISl s2iTsn 131 s3] vailvaoival ezt 131 231 31 § é
Scg 1 £ o 5 £
g S o] Termination Fu
£ §~>|:| MSR210P 414 \YX D? ( ( ( Eéablgmﬂ MSR210P St \"Yﬂ,ﬂe
[=gni]
T P P B By STt Eonit Eoice Pt R S \Ysj 5 |Al Usalssalsal T lvaolvaivaalsil viival |4’ 24" 32
A2S62;SI1;$42;S52; S21,Y30; Y32, Y33;S34i Y1 Y2 141 241 32
L T T U TT T T R N ] sarey (B3] B 0 @
§ { U et .
E’ ﬁ Closed
g Closed
Ground
cround Quiput lnputs Rcte B
Safety Mat and Dual Channel Safety Gate, Two Triple Channel Inputs,
Monitored Manual Reset, Monitored Output Automatic Reset, Monitored Output
+24V DC +24V DC
1
Fuses 2 = 2
sae] 23 el N 28 ®
Gate . . 25 e SRt el St st sl gg LI 213 >
Closed: Al {41182 S22} 5321850} §  1Y3l} Y40Y4I vai |3 23 30 é 2 L|' TT Closed | Al {S4118127 $2218327s517 1 1 Y3Iiv40ival} Y42 |3 23 30 g2 | | | ©
| = = Q —
) Kl T i 3\ 2 Gk Q
TZ"T;"?',"’L;D MSR210P L)% I:qu\/ “ (_ rL ( :ﬁ:::ﬁnﬂ MSR210P LS <’ T
g:glzlon K2 able 2 _‘2‘
A2 {11 S42§552 | S62] 211 Y301 Y32]Y331 534 Y11 V2! |4 24 32 A2{ ST} $42{S52 {562 {21 {30, Y32; Y33 {534 Y' i '4 _24_._3_2___ .,9
T ;
Segfte‘yl . ® K Kz Safety AELS %2
e r '3 Gate Lfl>
Closed Reset Closed
e Relbe' REay Ground Qi Inputs
Two Dual Channel Safety Gates, Two Single Channel Safety Gates,
Monitored Manual Reset, No Monitored Output Automatic Reset, No Monitored Output
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Logic
Modular Safety Relays
MSR211P

Description

The MSR211P forms one of the base units for the modular Minotaur
MSR200 family of monitoring safety relays. It can be combined with
other modules of the MSR200 Series to configure a safety control
system with numbers of inputs and outputs matching users’ specific
application requirements, as well as diagnostic and networking
capabilities. Up to ten input modules and two output modules can
be connected to one base unit by simply removing the terminator,
included with each base unit, and connecting the ribbon cables of
the neighboring module. The terminators must be inserted into the
final input and output modules.

The MSR211P has two inputs. Each input can be wired in one of
three ways: one normally closed, two normally closed, or two OSSD
connections from a light curtain. The MSR211P does not perform
cross fault monitoring, and would not detect a short across the
inputs of a two normally closed input. When connected to light
curtains, the light curtain must perform the cross fault detection.

The MSR211P has the capability to perform external device
monitoring (EDM). The EDM capability works in conjunction with the
reset option. The user selects EDM and the reset function by
jumpers across terminals Y40, Y41 and Y42.

The MSR211P has two semiconductor outputs designed to send
status information to a PLC. Terminal Y33 indicates the inputs are
closed (the ready LED is on). Terminal Y32 indicates the outputs are
active.

The outputs include two normally open safety rated outputs and one
normally closed auxiliary output.

Features

 Category 4 per EN 954-1

» Stop category 0

» Two input circuits: light curtain, safety gate, or E-stop inputs
» Two safety outputs, three auxiliary outputs

* Ten diagnostic LEDs

* Monitored or automatic reset

* Removable terminals

LED Indicators

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
IEC 60947-4-1, IEC 60947-5-1, ANSI 11.19,
AS 4024.1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 3.49 x 10-9

MTTFd: > 188 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked fo_( all applicable directives, cULus,

Certifications c-Tick, and TOV
Power Supply
Input Power Entry 24V DC 0.8...1.1 x rated voltage
Power Consumption 8W
Inputs
Safety Inputs Two Inputs 1 N.C. or 2 N.C. or LC
Input Simultaneity Infinite
Inputs: 900 Q

Input Resistance, Max.

Reset: 3200 Q

Reset

Auto./Manual or Monitored Manual

Power On Delay/
Recovery Time

3 seconds/40...145 ms, depending on
expansion modules used

Response Time

MSR211: 25 ms
MSR211+ MSR221.: 30 ms+2.4 ms per
MSR221

Outputs
Safety Contacts 2N.O.
Auxiliary Contacts 1 N.C., 2 PNP

Thermal Currently,

1x6 Aor2x4 A (nonswitching)

Rated Impulse withstand
Voltagel;s,

2500V

Switching Current @
Voltage, Min.

10 mA @ 10V DC

Fuses, Output

External 6 A slow blow or 10 A quick blow

Solid State Output Rating

20 mA @ 30V DC short-circuit protection

Electrical Life (Operations)

220V AC/4 A/880VA cosf =0.35...0.1 M
220V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/BOW =1M

10V DC/0.01 A/0.1W=2M

Mechanical Life

2,000,000 cycles

Utilization Category

Resistive: AC-1 6 A @ 250V AC

Resistive: DC-1 6 A @24V DC

Inductive: AC-15 3 A @250V ACB300 |3A@125VAC
Inductive: DC-13 2.5A @24V DC

UL

1 x B300, R300or2 x C3001 x6 Aor2x4 A
Resistive

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20

Green Input 1 Closed
Red Input 1 Open
Green Input 2 Closed
Red Input 2 Open
Green CH1 Output Active
Green CH2 Output Active
Green Power
Green Run (Outputs Active)
Red Stop (Outputs Off) + Diagnostics
Amber Ready (Inputs Closed)

Operating Temperature

[C ¢l

-5...+55 ° (23...131 °)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 280 (0.62)

Conductor Size, Max.

0.2...4 mmz2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Modular Safety Relays

MSR211P
Product Selection
Solid State
Inputs Safety Outputs Auxiliary Outputs Outputs Terminals Reset Type Power Supply Cat. No.
Two independent
inputs; 2 x 1 N.C., Auto./Manual or 24V DC from the g
2 N.C., or Light 2N.O. TNC. 2 PNP Removable Monitored Manual base unit 440R-H23177
Curtain
Accessories Diagnostics—Red Stop LED Blinks
Description Cat. No. Blink Rate Description
MSR200, Two Terminators 440R-A17138 2 Change in Y40/Y41/Y42 circuit during operation.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209 3 Fault in external feedback circuit Y1-Y2. Clear fault and
Bag of 4, 4-Pin Spring Clamp Terminal e cycle power to reset the module.
Blocks Continuous Internal fault in base or expansion module.

Approximate Dimensions

Block Diagram

Dimensions are shown in mm (in.). Dimensions are not intended to '_5|2 Ts20 532 Ss, :' - ':' 3 ':'2'3' ':'3'3' i
be used for installation purposes. NIk sz| 53, s4| Y40 Yal Y42 AL
-1
99 (3.89) ol (1 7 . |3 23 31 :
%‘%‘ R ﬁ i
! i
| o [ Ry |
1145 1 I4 24 32 Y3I Y32 Y33
(45) e e PR Tl R
UYL Y2 1s34 Y3l Y32 Y331Y30: A2 |
il aiiel I l—
IS4 iS50 Se2 L1424 ;32 ]
Typical Wiring Diagrams
+24V DC +24V DC
3 ; [Lowosn :
28 =6 2 8
NS Ty T S R B Tt Tt P St P - S5 L0 pdlopp e oy . 5
G TAsi2i (s i T valivaovaliva2 1323131 153 LIL2L3 Sgiaisnl Tsnl T Ivlvaovaijvaz13i2313 (o8 LIR2E3
g ! LY A ekt £ =5 i A Kk
1} ol e
2! :/L“ 53 8 u%m
i MSR211P - = 3\‘\‘
MSR211P
~ PyE: 000 | Py 12
: P
i
g [Asaise; | EY30§rY321§Y33.'534.rYI1. v2il14i24] 32 g imisase] | EY30:rY321:Y33:rS34.rYI1 Y2il14i24] 32
]
> . ; 2 .
2 [K1] & [KT][K2]
9 Closed Rese‘ Closed Reset

Ground Output Ground

Inputs
Active

Output  In| uts
Ready P i

Actve Read

Light Curtain and Dual Channel Safety Gate,
Monitored Manual Reset, Monitored Output

Light Curtain and Dual Channel Safety Gate,
Monitored Manual Reset, No Monitored Output

+24V DC

Termination or
Expansion Cable

Light Curtain 1

Out 1 Out 2

A2is42is62 | |

Termination g
or Expansion Alisi2i  is32i Y315 Y401 Y41 Y42 |3 23 31 LI2L3 ©
Cable : * | | | E

\ KIN—/7 o

\~>|:| MSR211P S‘Z >

— L

K2} HG_)

(3]

e

e}

.Y30.Y32.Y33.S34. YI i Y2 I4 24 32
Light Curtain 2
Out 1 Out 2
Ground Output  Inputs
Active  Ready

Two Light Curtains,
Automatic Reset, Monitored Output
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Logic
Modular Safety Relays
MSR220P

Description

The MSR220P is an input expansion module for the modular
Minotaur MSR200 family of monitoring safety relays. It can be
connected to either the MSR210P or MSR211P to provide additional
inputs.

Up to ten input modules can be connected to a base unit by simply
removing the terminator, included with each base unit, and
connecting the ribbon cables of the neighboring module. The
connecting ribbon cable provides power to the MSR220P as well as
a check on its status. The terminators must be inserted into the final
output module. The input modules to a base unit can be either
MSR220P or MSR221P in any combination or order.

The MSR220P has two independent inputs, which can be wired in
one of five ways: one normally closed, two normally closed, three
normally closed, one normally closed and one normally open or a
safety mat. When used with the MSR210 base unit, the inputs to the
MSR220 are continuously pulse-checked for shorts to power,
ground and across inputs. Connecting a single device (must be at
least dual channel) to each input meets the requirements of
Category 4 per EN 594-1.

Four LEDs provide status information on the inputs. Green indicates
the input is closed and red indicates the input is open.

Features

 Category 4 per EN 954-1

* Stop category 0

* 17.5 mm DIN Rail housing

» Two input circuits: safety gate, E-stop or safety mat
* Four diagnostic LEDs

* Removable terminals

LED Indicators

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1, IEC
60947-4-1, [EC 60947-5-1, ANSI 11.19,
AS4024.1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 3.7 x 10-10

MTTFd: > 825 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus,
c-Tick, and BG

Green Input 1 Closed
Red Input 1 Open
Green Input 2 Closed
Red Input 2 Open

Power Supply

Input Power Entry

24V DC from the base unit

Power Consumption

2W

Inputs

Safety Inputs

1 N.C.or2 N.C. or3N.C. or 1 N.C. + 1 N.O. or
SM

Input Simultaneity

Infinite

Input Resistance, Max.

900 Q

Reset

See base unit

Power On Delay/
Recovery Time

See base unit

Response Time

See base unit

Environmental and Physica

| Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20

Operating Temperature

[C I

-5...+55° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 17.5 mm housing, 35 mm DIN Rail

Weight [g (Ibs)]

90 (0.20)

Conductor Size, Max.

0.2...4 mm2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Modular Safety Relays

MSR220P
Product Selection
Inputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
Two Independent Inputs:
1N.C.,2N.C,, 3N.C, 1 —_ Removable —_ 24V DC 440R-H23178
N.C. + 1 N.O., or SM
Accessories
Description Cat. No.
Bag of 4, 3-Pin Screw Terminal Blocks 440R-A23210
Bag of 4, 3-Pin Spring Clamp Terminal 440R-A23229
Blocks
Approximate Dimensions Block Diagram
Dimensions are shoyvn in mm (in.). Dimensions are not intended to \ 312 522 532 i
be used for installation purposes. © ‘ i
[l
99 (3.89) —>| lﬁ'as) | Input 1 |
| i
| MSR220P |
1}45.5 1 |
@9 1 Input2 :
R L
L [ S
1.S42_| S52 | 862 |
Typical Wiring Diagrams
+24VDC
Safety Mat Dual Channel
S51
41 T
¥ !
Closed Closed
@ 2 Fuses
8 9 L
i§| %‘% L L2L3
(%]

A1 IS0 S12] S22/ S32 [ S41iS511  [YB] YA0V4l V42! 13 23

- e )

S12 822 832'

Expansion Cable

[\ Terminal or

Terminal or

j Expanswon Cable
n —
B&
©
T-M .

, if

A2 1542{852 | S62} 821 S31 Y30 {Y32 Y33 S34; Y1.Y2 14 24 32

S . L 3 e

DU
o

Safety Mat Single Channel Ground Output  Inputs
Active  Ready

MSR220P Expanding an MSR210P

R
.C. ant .0,
No Start-up Test L‘%“B%‘é’g‘n
+24VDC L
(/2]
o. BB S a8 %
&S 1 2 8 o
88 {\ Yellow 20 £ P
£s e ] [ ] MSR230 £ e o
S5 S121 822 | g3 A1 | S2fi S111831 1 S12 1532 | Y31i Y40iv41 iY42{ 131231 31 | 13 23 33 43 P2 ‘ ‘ ‘ 2
5 R K Fof 7 o
12 Wt e R 3
£ 2o0p : ot gl 3
54271 852 | S62 A2 | B4 iS62{ Y30 Y32 (Y33iS34i VIivY2i14 24! 3 i | o4} 0
0P — Bue ]
=38 Ly
(.')6 \ Yellow - K2
g ggjgﬁg L Reset -
DE g
Ground SighaSensor E-Stoy Output - Ready
1 N.C.and 1 N.O. AN pcthe
with Start-up Test
MSR220P Expanding an MSR211P
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Logic
Modular Safety Relays
MSR221P

Description

The MSR221P is an input expansion module for the modular
Minotaur MSR200 family of monitoring safety relays. It can be
connected to either the MSR210P or MSR211P to provide additional
inputs.

Up to ten input modules can be connected to a base unit by simply
removing the terminator, included with each base unit, and
connecting the ribbon cables of the neighboring module. The
connecting ribbon cable provides power to the MSR220P as well as
a check on its status. The terminators must be inserted into the final
output module. The input modules to a base unit can be either
MSR220P or MSR221P in any combination or order.

The MSR221P has two independent inputs, which can be wired in
one of three ways: one normally closed, two normally closed, or a
light curtain. When connected in the two normally closed
configuration, the MSR221P does not perform cross fault monitoring
(i.e., checks for shorts between the two inputs).

Four LEDs provide status information on the inputs. Green indicates
the input is closed and red indicates the input is open.

Features

* 17.5 mm DIN Rail housing

» Two input circuits: gate, E-stop or light curtains
* Four diagnostic LEDs

* Removable terminals

LED Indicators

Specifications

Safety Ratings

Standards

IEC/EN 60204-1, ISOTR 121100, ISO 13849-1
(EN 954-1), B11.19, AS 4024.1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 3.7 x 10-10

MTTFd: > 825 years

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Green Input 1 Closed
Red Input 1 Open
Green Input 2 Closed
Red Input 2 Open

CE Marked for all applicable directives, cULus,

Certifications c-Tick, and TUV

Power Supply

Input Power Entry 24V DC from the base unit
Power Consumption 2W

Inputs

Safety Inputs 1N.C.or2N.C. or LC
Input Simultaneity Infinite

Input Resistance, Max. 1300 Q

Reset

See base unit

Power On Delay/
Recovery Time

See base unit

Response Time

See base unit

Environmental and Physica

| Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20

Operating Temperature

[C(F)]

-5...455 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 90 (0.20)

Conductor Size, Max.

0.2...4 mm2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Logic

Modular Safety Relays

MSR221P
Product Selection
Inputs Safety Outputs | Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
Two Independent Inputs: 24V DC from the
1N.C., 2N.C., or LC - - Removable - base unit | 4OR-H23179
Accessories
Description Cat. No.
Bag of 4, 3-Pin Screw Terminal Blocks 440R-A23210
Bag of 4, 3-Pin Spring Clamp Terminal Blocks 440R-A23229
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to 1512 's20 's32 |
be used for installation purposes. moT A
17.5(0.68) —
99 (3.89) —>| <> : Input 1 ;
| i
! MSR221p |
1145 1 :
“9) ! Input 2 X
il S Bt |
oy R S
1.S42_ 850 | S62 |
Typical Wiring Diagrams
+24V DC
Closed
2 Light Curtain Light Curtain
‘;I """"""""""" Out1 Out2 out1 Out2
3 — L.....] 0 I —— LiL2L
S12i 822§ S32 S12i 520 i 832 PATiS120  iS32 i i iY31iv40iV41 (Y42} 1323 31 | | |
. MSR221P MSR221P ; MSR211P ! R F_ A
EL AN ] (1
Il ] ) yas
B s42i850 1962 | o L S421SB0 | S62 A2 542562 §S111S21{Y30 [Y321Y331 S34i Y11 V2:14 | 24| 32
[ [ = [
out1 Out2 gl --------------------- Ei ............... L ——
I_ Light Curtain g E-Stop -
|_ o
[
Ground Output  Inputs
Active  Ready

Light Curtain, Safety Gate, E-Stop, Monitored Manual Reset, Monitored Output

,K Termination or

Expansion Cable

+24V DC
Closed Closed
2 Light Curtain 2 Fuses [] []
SIS - out w2z f— gl ------------------------
rooy [I—
$121 8221 832 §121 520 i S32 A1 16411 612; 8221 832 iS51; i iY31iY40iY41iY42{13:23 ! 31
N
Eg\}ﬂmsmw I%MSRZZW MSR210P '/SIZ )SIZ \J\ D
Y
B8 18420801802} oy | 5427550 ] SE2 A2 { 11 5421852 | S62] S21} Y30 {Y32{Y33 [ S34] Y1 {Y2 |14 | 24| 32
| 12 T [ 1 I T
S
Out1 Out2 | F
I__ Light Curtain ﬁl% Y Estop |3r LD] |T<I1_||T<I2_|
Reset
Ground Output  Inputs
Active  Ready

Light Curtain, Dual Channel Safety Gates and E-Stop, Monitored Manual Reset, Monitored Output
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Logic
Modular Safety Relays
MSR230P

Description

The MSR230P is an output expansion module for the modular
Minotaur MSR200 family of monitoring safety relays. It can be
connected to either the MSR210P or MSR211P base unit to provide
additional outputs.

Up to two MSR230P output modules can be connected to one base
unit by simply removing the terminator, included with each base
unit, and connecting the ribbon cables of the neighboring module.
The connecting ribbon cable provides power to the MSR230P as
well as a check on its status. The terminators must be inserted into
the final output module.

The MSR230P has four safety rated outputs that work in parallel
with the safety outputs of the base unit. When the output of the
base unit is activated, the outputs of the MSR230P are also
activated.

The outputs are four normally open safety rated outputs. The safety
outputs have independent and redundant internal contacts to help
support the safety function.

Features

* Four N.O. safety outputs
» Two diagnostic LEDs

* Removable terminals

LED Indicators

Specifications

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1,
IEC 60947-4-1, IEC 60947-5-1, ANSI 11.19,
AS 4024.1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Green Channel 1 Output ON
Red Channel 1 Output OFF
Green Channel 2 Output ON
Red Channel 2 Output OFF

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 2.3 x 10-10

MTTFd: > 454 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus,
c-Tick, and TUV

Power Supply

Input Power Entry

24V DC from the base unit

Power Consumption

1.5W

Inputs

Response Time

Does not add additional response time to base
module

Outputs

Safety Contacts

4 N.O.

Thermal Current/y,

2x6Aor3x5Aor4x4 A (nonswitching)

Rated Impulse withstand
Voltage

2500V

Switching Current @
Voltage, Min.

10 mA @ 10V DC

Fuses, Output

External 6 A slow blow or 10 A fast acting

Electrical Life (Operations)

220V AC/4 A/880VA cosf = 0.35...0.1 M
220V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/6GOW =1 M

10V DC/0.01 A/0.1W=2M

Mechanical Life

2,000,000 cycles

Utilization Category

Resistive: AC-1 6 A @ 250V AC

Resistive: DC-1 6 A @24V DC

Inductive: AC-15 3 A @250V AC 3A @125V AC
Inductive: DC-13 2.5A @24V DC

uL

3 x B300, P300or4 x C3002x6Aor3x5A
or 4 x 4 A Resistive

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20

Operating Temperature

[C (F)]

-5...455 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 215 (0.47)

Conductor Size, Max.

0.2...4 mmz2 (24...12 ANG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Logic

Modular Safety Relays
MSR230P

Product Selection

Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
24V DC from the base

NA 4 N.O. — Removable — . X 440R-H23180
unit (terminals only)
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal 440R-A23228
Blocks
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to T S P '}
T~ A O R IO - S

be used for installation purposes. ‘ i i i

L i i e e e e e e e e e
22,5 (0.88) . 13 23 33 43

99 (3.89) —| "

I

I

I

|

|

= {1l

14 24 34 44 .
1145 e e e epem e e et

(45)

H
R
o
R

T |

=
S
S

A
=
28
&2
g2

Typical Wiring Diagrams

+24V DC
Chsed
ross [[] ] 00 [ 1
[ N .
£ g L1213
¢ A1 1S41iS12i S22{ 832 [S51i |  iY31iYd0ivel iv42}13]23] 31 131231337 43 131231337 43 § ‘ ‘ ‘
N T wsrzsop 1 [ 1T sreaop, | [ T e 2
E‘_§ MSR210P EvAE \\T \Tﬁﬁ \% \Tﬁﬁ\ﬂ‘g
ji D R R
Eg
s A2 i S11 S42 S52 i 862 821 Y30 Y32 Y33 834 Y1 -Y2 14 24 32 14124 134 44 14124 134} 44
- ;I [ l Ir 1 1 I 1 1 1 1
B R Laa [k [Ra] [Rs ][Ke] [aLaas
Py Fbset
Relays, contactors
Ground Output  Inputs solencids, valves, ek.
Actve  Ready
Dual Channel Safety Gate and E-Stop, Monitored Manual Reset, Monitored Output
+24V DC
Light Curtain
Out1  Out2 Fuses
o 00 1 1 b
g IAMiSt2i is®i i1 1v3livaoivel iva2i 131231 31 13123133743 ¢ 13123133143 | E “‘ 2
e [ T 2 >
g5 \F \i MSRZSOP\% \l{ \ . MSRZSOP\% \lﬁ{ _\1 J kit == A~ ©
ES L
gl e Gehe BOOE w
Ty e B ey B e B
s s o ek s MR SRS WS ) B ' 2>
A2 i842i862 1 i -Y3O Y32 Y33 834 Y1 -Y2 14 24 32 141241341 44 5 14 24 34 44 : O
T =
;I I [ [ [ m
i e K7 KB K3 K1° °
Resel 0
Relays, contactors
Ground Output  Inputs soknoids, valves, etc.
Active  Ready
Light Curtain and Dual Channel E-Stop, Monitored Manual Reset, Monitored Output
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Logic
Modular Safety Relays
MSR238DP
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Description

The MSR238 is an time-delayed output expansion module for the
modular Minotaur MSR200 family of monitoring safety relays. It can
be connected to either the MSR210 or MSR211 base unit or to the
MSR230 output module to provide time-delayed outputs.

Up to two output modules can be connected to one base unit by
simply removing the terminator, included with each base unit, and
connecting the ribbon cables of the neighboring module. The
connecting ribbon cable provides power to the MSR238 as well as a
check on its status. The terminators must be inserted into the final
output module.

The MSR238 has two safety rated outputs that work in parallel with
the safety outputs of the base unit. When the output of the base
unit is de-activated, the outputs of the MSR238 are de-activated
after the time delay expires. The time delay is set by connecting
jumpers to the wiring terminals.

The outputs are two normally open safety rated outputs. The safety
outputs have independent and redundant internal contacts to help
support the safety function. The delayed normally closed output is
an auxiliary signal that must only be used to indicate the status of
the MSR238.

Features

 Category 3 per EN 954-1

* Stop category 1

» Two diagnostic LEDs

* Removable terminals

* Two N.O. delayed safety outputs
* One N.C. delayed auxiliary output

LED Indicators

Specifications

Green CH1 Output Active

Green CH2 Output Active

Safety Ratings

Standards

EN 954-1, ISO 13849-1, IEC/EN 60204-1, IEC
60947-4-1, [EC 60947-5-1, ANSI 11.19,
AS4024.1

Safety Classification

Cat. 3 per EN 954-1 (ISO 13849-1), SIL CL2 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 7.7 x 10-9

MTTFd: > 373 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked fo_( all applicable directives, cULus,

Certifications c-Tick, and TOV

Power Supply

Input Power Entry 24V DC from the base unit
Power Consumption 25W

Outputs

Safety Contacts 2 N.O.

Auxiliary Contacts 1N.C.

Thermal Current/y,

1x6 Aor2x4 A (nonswitching)

Rated Impulse withstand
Voltage

2500V

Switching Current @
Voltage, Min.

10 mA @ 10V DC

Fuses, Output

Recommended External 6 A slow blow or 10 A
fast acting

Electrical Life (Operations)

220V AC/4 A/880VA cosp =0.35...0.1 M
220V AC/1.7 A375VA cosp = 0.6...0.5 M
30V DC/2 A/BOW =1M

10V DC/0.01 A/0.1W=2M

Mechanical Life

10,000,000 cycles

Utilization Category

Resistive: AC-1 6 A @ 250V AC
Resistive: DC-1 6 A @24V DC
Inductive: AC-15 5A @ 250V AC
Inductive: DC-13 3 A @24V DC

UL:

1 x B300, P300 or 2 x C300, 1 x6 Aor2x4 A
Resistive

Environmental and Physica

| Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20

Operating Temperature

[C (I

-5...+55 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 215 (0.47)

Conductor Size, Max.

0.2..2.5 mm2 (24...14 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years

- Functional test at least on
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Logic

Modular Safety Relays

MSR238DP
Product Selection
Delayed Safety Outputs | Delayed Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
2 N.O. 1N.C. Removable — 24V DC from the base unit |440R-H23196
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal 440R-A23228

Blocks

Approximate Dimensions

Dimensions are shown in mm (in.). Dimensions are not intended to

be used for installation purposes.

Block Diagram

17

35

Y4

‘
i
i
17 27 35
|

22.5(0.88)
[~ 99 (3.89) —| |
[on }-
MSR238
[one}-
18 28 36
1145 T 1
(5) v3 Y7 i Y8 | va
18 : 28 : 36
Typical Wiring Diagrams
+24V DC
Closed
Fuses
b (] (] 0
T1 SRR o
83 I 11213
Al PS4118121 8221832 1851 i 1Y311YAOiV4T iY42!13 123 31 Y3 iY4iY5 Y6 1712335 g ‘ ‘
° T 171 kg
E : \__X_ '/J ) __(_(_(
28 MSR210 B P MSR238 -
i L S g
&0 K2\ —7—7/—
A2 |S111S421952 | S62 1 S211Y30 {Y32 /Y33 :S34: Y1 {V2 {14 |24 |32 Y3 (Y4 1Y7 V8 18 28 | 36
J‘I l 1 L il | | ] I [ [
I I I I I I I M
E s Fp ] —
I Reset
Relays, contactors
solenoids, valves, etc.
Ground Output Inputs
Active Ready
Application Details (Typical)
Apply jumpers (links) on the terminals identified to achieve the desired off delay.
Delay (s) Jumper Jumper Delay (s) Jumper Jumper Delay (s) Jumper Jumper
0 None None 8 Y3-Y6 Y3-Y7 50 Y3-Y6 Y3-Y8
0.5 Y3-Y5 None 9 Y4-Y5 Y3-Y7 60 Y4-Y5 Y3-Y8
1 Y4-Y6 None 10 None Y4-Y8 80 None Y4-Y7 2
15 Y3-Y6 None 12 Y3-Y5 Y4-Y8 100 Y3-Y5 Y4-Y7 %
2 Y4-Y5 None 15 Y4-Y6 Y4-Y8 120 Y4-Y6 Y4-Y7 o
3 Y3-Y5 Y4-Y6 18 Y3-Y6 Y4-Y8 160 Y3-Y6 Y4-Y7 _aa
4 Y3-Y6 Y4-Y5 21 Y4-Y5 Y4-Y8 200 Y4-Y5 Y4-Y7 ,9
5 None Y3-Y7 26 None Y3-Y8 250 Y3-Y5, Y4-Y6 Y3-Y7 c‘g
6 Y3-Y5 Y3-Y7 30 Y3-Y5 Y3-Y8 300 Y3-Y5, Y4-Y5 Y3-Y7 Lfl)
7 Y4-Y6 Y3-Y7 40 Y4-Y6 Y3-Y8
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Logic
Modular Safety Relays
MSR240P

Specifications

Safety Ratings

Standards IEC/EN 60204-1, ISOTR 12100
Certifications CE Marked for all applicable directives
Power Supply
Input Power Entry 24V DC from the base unit
Power Consumption 2W
Environmental and Physical Characteristics
Enclosure Type Rating/ IP40 (NEMA 1)/
Terminal Protection 1P20
Operating Temperature _ o o
C (] 5...+55 ° (23...131 9)
Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Description Mounting 35 mm DIN Rail
The MSR240P is a communications module for the modular Weight [g (Ibs)] 90 (0.20)
Minotaur MSR200 family of monitoring safety relays. It can be Conductor Size, Max. 0.2...4 mmz2 (24...12 AWG)
connected to either the MSR210P or MSR211P base unit to provide
diagnostic and status information to remote devices like the
MSR245P display.
The MSR240P is connected in place of the terminator plug to the
free bus connector of the Basic Module or the last connected
Expansion Module, depending on the system configuration. Data
transfer and power supply are routed through the same bus cable
and connectors.
A green LED in the front of the MSR240P indicates the presence of
supply voltage. A blinking yellow LED signals data exchange activity
through the RS232/RS485 interface.
The transmission rate for the RS485 can be set with the help of two
DIP switch segments at 2400, 4800, 9600, or 19200 baud.
The station address can be set by five additional DIP switch
segments. Up to 32 stations can be connected onto a single RS485
network.
The connected supervisory monitoring or data acquisition system
can process and store the data, display it, and record the reason
causing a shutdown, along with the time and date of each such
occurrence. This makes fault diagnosis much easier.
Features
» Data transmission
* RS232 or RS485
* Supported baud rates: 2400, 4800, 9600, or 19200
» Galvanically isolated interfaces
* 17.5 mm DIN Rail housing
» Two diagnostic LEDs
* Removable terminals
(.I)'l
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Logic
Modular Safety Relays

MSR240P
Product Selection
Communication Interface Cat. No.
RS232 440R-H23181
RS232 + RS485 440R-H23183
Accessories
Description Cat. No.
Bag of 4, 3-Pin Screw Terminal Blocks 440R-A23210
Bag of 4, 3-Pin Spring Clamp Terminal Blocks 440R-A23229
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to A 7B '"Gnd l<—RS485
. . [ __; o _; i
be used for installation purposes. 1 S TxD 1 Gnd i Rs232
17.5 (0.68) [ !
99 (3.89) X :
] i i
R ) i
! MSR240P
1 1
; ;
r TTTAITT TN "i
e L i

| SR |

=

S

=W
i

Typical Wiring Diagrams

manual reset

output active

monitoring active
DM active

MSR245

Active  Ready
Safety Gate, E-Stop, Manual Reset, Monitored Output

24V DC
+24V DC
Closed
o 7 ruses [ [ 00 0
S
? Al iSetisi2i sopisaissti [ ivativaoivat ivaa 13723 ¢ 31
o [N N __\l
58 MSR210P "SIZ A ﬁ \ E% % ﬁ Egg
i t LE S 2
5 & A Toriiseoisse] se2] S217va0 [va2 133! Sa4l v V2 114 24| 32 14104 341 44 %
T l l ] — f o
e T T Y EAaEaa >
i 1 Reset "6
T
Ground Output  Inputs ([I)
e}
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Logic
Modular Safety Relays
MSR241P

Specifications

Safety Ratings

Standards IEC/EN 60204-1, ISOTR 12100, ISO 13849-0
Certifications CE Marked for all applicable directives
Power Supply
Input Power Entry 24V DC from the base unit
Power Consumption 2W
Outputs
Auxiliary Contacts 2 N.O.
2 A @ 30V DC, 300 mA @ 110V DC, 500 mA @

Thermal Current/y, 125V DG

Rated Impulse withstand

Voltage 60 W max. switching voltage

Switching Current @

Voltage, Min. 10 mA @ 10V DC

Description
escriptio Environmental and Physical Characteristics

The MSR241P is a DeviceNet™ communications module for the
modular Minotaur MSR200 family of monitoring safety relays. It can
be connected to either the MSR210P, MSR211P, or MSR230P

Enclosure Type Rating/ IP40 (NEMA 1)/
Terminal Protection 1P20

modules to provide diagnostic and I/O status information to remote [%p(eFr)ailting Temperature | 5 50 (23...122 %)
locations.

. . . Vibration 10...55 Hz, 0.35 mm
The MSR241P is connected via the flat ribbon cable to the base Shock 109,16 100 shock
module or the last connected expansion module, depending on the oc 9. 16 ms, shocks

system configuration. Data transfer and power supply are routed Mounting 35 mm DIN Rail

through the same bus cable and connectors. Weight [g (Ibs)] 180 (0.396)

The MSR241P has two nonsafety rated relay outputs that are Conductor Size, Max. 0.2...2.5 mm (24...12 AWG)

activated with the last two bits of the one input byte.

The baud rate and address is set by means of the dipswitch on the
front panel.

The connected supervisory monitoring or data acquisition system
can process and store the data, display it, and record the reason
causing a shutdown, along with the time and date of each such
occurrence. This makes fault diagnosis much easier.

Features

¢ DeviceNet™ data transmission

» Switch selectable baud rates: 125 K, 250 K, 500 K
» Switch selectable address

* 45 mm DIN Rail housing

* Four diagnostic LEDs

¢ Removable terminals

* Group two only slave

LED Indicators
Green K1 Active
Green K2 Active

Module Status Operative Network
Status

Green

Green Online

Red Critical Connection Error

Blinking Green Connection Interrupted

Blinking Red Connection Timed Out
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Logic
Modular Safety Relays

MSR241P
Product Selection
Interface Type Cat. No.
DeviceNet™ 440R-H23187
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to T T
be used for installation purposes. OKIK2 i
45 (1.77 1 0o !
99 (3.89) (L.77), POMSR24IP iy,
- .
e ' CAN_H
Dip Switches { 8 i SHIELD
; e : CAN_L
bls V-
1 1
1145 — Module StitusO O Network Sitatus
(4.5) LKITKIIK2 K2 |
>
Typical Wiring Diagrams
DeviceNet Network
+24V DC
Closed
% Fuses ] ] (I
S hoces: N IR o
g[ f L11213
@ o [ALisslisiois22is32issli i iv3livdoival iva! 13 23 31 13 23' 33' 43 E'M'S'R'ZZIP Ve ‘ ‘ ‘
=8 MSR230 ; ANH PLAVAVA
€ 54| | Msra10p SIZ -
E g ket 1Ly
2 & L O 1/ 1.
A2 §S11iS42iS52 | S62i S21i Y30 {Y32 (Y33: S34} Y1 | Y2 14 24 32 14 24 34 44 L KLUKL K2 (K2 .
T
T
E-Stop |)' ﬁ'
| et T ik N
Reset
Ground Output  Inputs
Active Ready
Switch Settings
Switch 125K 250K 500K
1 0 0 1
2 0 1 0
3 Bit 5
4 Bit 4
5 Bit 3 Switches 3-8 set
6 Bit 2 the node address
7 Bit 1
8 Bit 0
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Logic
Modular Safety Relays
MSR245P

Description

The MSR245P is a display module for the modular Minotaur
MSR200 family of monitoring safety relays. The MSR245P Display
Module is interfaced to an MSR200 system through an MSR240P
Communication Module, using the RS232 interface, with a two-core
shielded cable. The display is refreshed approximately every six
seconds.

Using the four-line LCD display and the three function key-switches,
the configuration of external circuits, and the on-off status of all
inputs of the system can be checked and interrogated.

The microprocessor, in the base module, scans all the inputs
starting with the base module and working its way to the left. The
first scanned input is “base module input 1.” The last scanned input
would be input two of the module furthest from the base module.

The display shows the lowest scanned input that de-energized the
safety outputs (safety outputs open). After the lowest scanned input
is cleared, the display will refresh and show the next input which is
open. In this way, each open input circuit can be troubleshot and
closed. When all inputs are closed, the user can scroll through the
display.

The MSR245P requires 24V DC supply voltage. The power supply
input as well as the RS232 are galvanically isolated from the
MSR200 system, but can be connected non-isolated if required.

The messages in the MSR245 are capable of being customized with
application specific text. The first three lines of the display can be
changed to describe each of the inputs (3 x 20 characters). The text
language can be selected and written in either English or German.

For programming, a PC running under Windows™ must be
connected to the nine-pole sub-miniature D connector on the back
of the MSR245 using a standard serial data interface cable.

The program allows the user to generate and transfer the text
blocks into the nonvolatile memory of the MSR245.

The software for text programming and the manual is available for
download on the Rockwell Automation safety website at
www.ab.com/safety.

Features

* Recalls and displays system information

* Simple menu selection

* Stores details of last registered stop occurrence
* Clearly readable backlit display

* Back-lit four-line alphanumeric display

* RS232 interface

Visit our website: www.ab.com/catalogs
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Specifications

Safety Ratings

Standards IEC/EN 60204-1, ISOTR 12100
Certifications CE Marked for all applicable directives
Power Supply

Input Power Entry 24V DC

Power Consumption 0.5W

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20

Operating Temperature 5...455° (23...131 9)

[C (Pl

Vibration 10...55 Hz, 0.35 mm

Shock 10 g, 16 ms, 100 shocks
Mounting Panel or 35 mm DIN Rail (option)
Weight [g (Ibs)] 210 (0.46)

Conductor Size, Max. 0.2...2.5 mmz2 (24...14 AWG)

Example Messages
Bold = standard text

Not Bold = text depending on function
System menu:

Manual/auto reset

Output active/deactivated

Monitoring active/device ready

EDM active/deactivated (feedback circuit)
Input configuration:

Input Module 4

MSR220 emergency off

Input 1: 2-channel

Input 2: 1-channel
Functions/Interruption messages:
Input Module 4

Input 2 causes interrupt

safety mats or cross-fault causes interrupt
transmission fault

fault EDM loop

fault Y40 loop

malfunction

Output active/inactive

Allen-Bradley
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Logic

Modular Safety Relays
MSR245P

Product Selection

Description Cat. No.
Display module 440R-H23184
DIN Rail Base Adapter Kit 440R-H23185

Approximate Dimensions
Dimensions are shown in mm (in.). Dimensions are not intended to be used for installation purposes.

Terminals

MSR245

manual reset
output active

monitoring active
EDM active Sub-Min-D

vy

Fi (2?274) —

\ 144 (5.66)

Front cut out: 68 x 138
Optional DIN rail mounting base EN 50022-35 x 7.5

Typical Wiring Diagrams

MSR245P

manual reset
output active
monitoring active
EDM active

+24V DC
Closed
" russ | (] 1 1 1
[OR Ro% "o T NEN S — S—
H
B
@ A1 iS41iStol 221532 iS511 i iV31iV40ival iv42{13] 23] 31 13723733143
N INE MSRZBQ%_ NN :
58 MSR210P EVar \T\ﬁ ﬁﬁ \ !
-g_‘é\?ﬂ ¥ ) Ny [%] MR !
c2 ! !
S8 A iS1is42}s62] S62} 5211 Y30 |va2 (Y33 | S34} Y1 v2 114 | 24| 32 14104134 44 ; !
T 1 [ D —— ———
F e Stop Fr 3 @
| Reset %‘
Ground Output _ Input E,
utpu nputs
roun Acti?/e Rgady -
©
[Pt
(3]
2
T}
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Logic
Configurable Safety Relays

Module Selection

Input Module Selection

Groups
# of input
ot inputs Group 1 Group 2 Group 3
1
) MSR320 MSR320 MSR320
3
) MSR320 MSR320 MSR320
5
) MSR320 MSR320 MSR320
7
. MSR320 MSR320 MSR320
9
o MSR320 MSR320 MSR320
1
12 MSR320 MSR320 MSR320
13
) MSR320 MSR320 MSR320
15
. MSR320 MSR320 MSR320
17
5 MSR320 MSR320 MSR320
19
MSR320 MSR320 MSR320
20
I I I I <=10 modules
Example 1: Total System: MSR310MSR312 + | 1 | 2 | | <=10 modues
Example 2; Total System: MSR310MSR312 + | 2 | 1 | | <=10 modues

Note: If a muting module is required in the application, it counts as one of the ten input modules.

A
»n
Q
-
®
—
<
5y
o
Q
<
(2]

Visit our website: www.ab.com/catalogs @ Allen-Bradley
5-100 it . EN- %
Publication S117-CA001A-EN-P Guard! moftef@



Logic
Configurable Safety Relays

Module Selection

Output Module Selection

Example 1: 2 Group 1 Immediate Outputs, 1 Group
2 Immediate Outputs, 2 Group 3 Immediate Outputs:
Example 2: 1 Group 1 Immediate Outputs, 2 Group
3 Immediate Outputs, 1 Group 1 Delayed Outputs:
Example 3: 1 Group 2 Immediate Outputs, 2 Group
3 Immediate Outputs, 3 Group 3 Delayed Outputs:

Allen-Bradley
Guord@mofte?@

Groups Immediate Immediate Immediate Delayed Delayed Delayed
# of
outputs Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
1
2 Ww23221 W23222 W23223 W23224 W23225 W23226
3
4
5 Ww23221 W23222 W23223 W23224 W23225 W23226
6
7
3 Ww23221 W23222 W23223 W23224 W23225 W23226
9
10
1 W23221 W23222 W23223 W23224 W23225 W23226
12
13
14 Ww23221 W23222 W23223 W23224 W23225 W23226
15
16
17 W23221 W23222 W23223 W23224 W23225 W23226
18
I+
2 1 2 0 0 0
1 0 2 1 0 0
0 1 2 0 0 3

Visit our website: www.ab.com/catalogs
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Logic
Configurable Safety Relays
MSR310P RS232

Description

The MSR310P is one of the base units available for the MSR300
system. It can be combined with other modules of the MSR300
Series to configure a safety control system with numbers of inputs
and outputs matching users’ specific application requirements, as
well as diagnostic and networking capabilities. Up to ten input
modules and six output modules can be connected to one base unit
by simply removing the terminator, included with each base unit,
and connecting the ribbon cables of the neighboring module. The
terminators must be inserted into the final input and output
modules. A fully utilized system can support up to 20 inputs devices
(e-stops/gates) and 18 normally open outputs.

The MSR300 System supports up to three group outputs. The input
modules can be configured to control one or more of the output
groups. This creates flexibility for the customer to solve applications
requiring simple logic functions (simple AND and OR function). No
software is needed for configuration, only rotary switches on the
Input Modules are required. Please see the Input Modules for more
information.

The base module supports multiple reset configurations for each
group output. The user can select from the following choices:
manual, manual monitored and automatic reset. The reset
configuration is set up by jumpers on the base module terminals. If
manual monitored and automatic reset is mixed, the preferred
combination of Output Group Modules should be considered.

The MSR310P base module does not have any inputs or safety
outputs within the device. A minimum of one input module and one
output module are required to make a functional system. The base
module does have three solid-state auxiliary outputs to signify the
status of the output groups—one output for each Group (1, 2, or 3).

The MSR310P has the capability to monitor external devices
individually for each group with a separate feedback loop control.

Features

» Category 4 per EN 954-1

* SIL3 per IEC 61508

* EN 574 Type IlIC

 Stop category 0

* Pulsed input monitoring

 Three auxiliary group outputs

* Six diagnostic LEDs

* Manual, monitored or automatic reset
e Zone control—up to three

* RS232 Diagnostic Comms

¢ Unidirectional RS232, 4800 baud

* Bidirectional RS232, 2400, 4800, 9600, 19200 baud
* Removable terminals

Specifications

Safety Ratings

Standards

IEC/EN 60204-1, ISOTR 12100, EN 61508,
I1SO 13849-1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 3.15 x 10-9

MTTFd: > 396 years

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus,
C-Tick, and TUV

Power Supply

Input Power Entry

24V DC 0.8...1.1 x rated voltage PELV/SELV

Power Consumption

5W

Inputs

Safety Inputs

MSR300 Series Input Modules

Input Simultaneity

Infinite or 3 seconds

Reset

Auto./Manual or Monitored Manual

Power On Delay/Recovery
Time

3 seconds/26 ms + 6 ms per connected input

Response Time

26 ms + 6 ms per connected input

Outputs

Auxiliary Contacts

3 PNP, 24V DC @ 50 mA

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20, DIN 0470

Operating Temperature

[C I

-5...+55 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 210 (0.46)

Conductor Size, Max.

0.2...2.5 mm?2 (#24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period

System-Supported Inputs
*1N.C,, 2 N.C,, or 3 N.C. inputs—E-stops/Gates
* 1 N.C. and 1 N.O inputs—Gates

* Two-Hand Control

* Two OSSD—Light Curtains

» Safety Mats

Visit our website: www.ab.com/catalogs
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Logic

Configurable Safety Relays
MSR310P RS232

Product Selection

Safety Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
MSR300 Series Input MSR300 Series . Auto./Manual
Modules Output Modules 3 PNP Solid State Removable Monitored Manual 24V DC 440R-W23219
Accessories
Description Cat. No.
MSR300 Two Terminators 440R-A17234
Bag of 4, 3-Pin Screw Terminal Blocks 440R-A23210
Bag of 4, 3-Pin Spring Clamp Terminal Blocks 440R-A23229
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to ””7””52@777”811821531”841 s ]
be used for installation purposes. f?? ﬁ"? ?f??ﬂl i -
i ) [Puise Train } [Pulse Traini | Diagnostic Interface i
35 1.78 2 M ¥ loutputs \Oulputs | 1. Connection Terminals_ \GZ
99 (3.89) ) :ﬁ@ < iFc Sw\lcnesl {ForMats | yjz St‘cﬁ"mjl 3
8|2 2| [2avoc — ouipit Goup | Resa | Wiiiorng
‘ ‘ :5 5 Over-  —{_Logic/Diagnostic_; i_ Configuration j i Feedback Loopst:
1145 — o3 8
5) EE P 5
|, S—, ) S, —,\
== A2 Y31 Y32 Y33 S34Y40Y41Y42Y10Y11Y12Y13
A R 4
Typical Wiring Diagrams
s51 (j) Safety Mat Dual Channel
S41
S21 +24VDC
S o
2 Closed Input 1
2 N T | e Fuses [[| ) [ [] I
ég ‘ ‘3 """"""" @ 2 L1L2L3
é% S12i5221s32} % & 51222537} [S11iS211531{541{S51 () Interface connection | A1 13} 23 33 41 13} 23 33 a i E ‘ ‘ ‘
E 8 FSensor swich 2! i Sensor switch: 5 ; I MSR330P | MSR330P | i VAV
0] MSR [E MSR K1 —= = K1 —= K1
(a’m\»[l Yoo %} Yoop Y}y MSR310P Ez AY \ E% AY \ D‘J
Group switch: 3 i Closed' Group switch:2_; ! *Groupl \__\ \__ 7Group2\__\ \__ K2\ =777
S42{S521 S621 & £ 1542 552 iS62 { A21Y311Y32iY33iY401Y41iY42iS341Y10iY11iY12Y13 14124 34; 42 141241341 42

Group 1
Group 2 i
Group 3

& N | N S
1 5|§§-1 ------ iy TN
E-Stop k] Input 2 o h
é clgsed Reset K1l[K2][K3 Ka1[K5|[K6 (I??elays, contactors
S21 [l][l:“:l] [l][l][l] solenoids, valves, etc.
ssl Dual Channel Dual Channel Ground  Outputs
() (e) Active

®) MSR 300 system with various Inputs, Two Output Groups with common monitored reset, Group 1 with monitored contactors
Safety Mat or E-Stop shut down both Output modules, Safety Gates only shut down the Group 2 module

Reset Behavior

Reset Behavior Circuit

Groups 1 and 2: manual, monitored reset E’\
Group3: automatic reset

<
N
(=]
%}
w

4[Y40[ Y41‘Y42‘

Groups 1 and 2: automatic reset |—|
Group3: manual, monitored reset

‘ Y10 [ S34 [ Y40‘ Y41[ Ya2 ‘

n
)
o
()
o
>
-
(&)
Y—
3o}
@
Te}

Groups 1, 2, and 3: manual, monitored reset

‘ Y10 [ S34 ‘ Y40‘ Y41‘ Yaz ‘

Groups 1, 2, and 3: automatic reset

lYlO [ S34 | Y40[ Y41[ Y42‘

Allen-Bradley Visit our website: www.ab.com/catalogs
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Logic
Configurable Safety Relays
MSR312P DeviceNet™

Description

The MSR312P is one of the base units available for the MSR300
system. It can be combined with other modules of the MSR300
Series to configure a safety control system with numbers of inputs
and outputs matching users’ specific application requirements, as
well as diagnostic and networking capabilities. Up to ten input
modules and six output modules can be connected to one base unit
by simply removing the terminator, included with each base unit,
and connecting the ribbon cables of the neighboring module. The
terminators must be inserted into the final input and output
modules. A fully utilized system can support up to 20 inputs devices
(e-stops/gates) and 18 normally open outputs.

The MSR300 System supports up to three group outputs. The input
modules can be configured to control one or more of the output
groups. This creates flexibility for the customer to solve applications
requiring simple logic functions (simple AND and OR function). No
software is needed for configuration, only rotary switches on the
Input Modules are required. Please see the Input Modules for more
information.

The base module supports multiple reset configurations for each
group output. The user can select from the following choices:
manual, manual monitored and automatic reset. The reset
configuration is set up by jumpers on the base module terminals. If
manual monitored and automatic reset is mixed, the preferred
combination of Output Group Modules should be considered.

The MSR312P base module does not have any inputs or safety
outputs within the device. A minimum of one input module and one
output module are required to make a functional system. The base
module does have three solid-state auxiliary outputs to signify the
status of the output groups—one output for each group (1, 2, or 3).

The MSR312P has the capability to monitor external devices
individually for each group with a separate feedback loop control.

Features

 Category 4 per EN 954-1

* SIL3 per IEC 61508

* EN 574 Type llIC

* Stop category 0

* Pulsed input monitoring

* Three auxiliary group outputs

* One PNP solid state output controlled via DeviceNet™ connection
* Six diagnostic LEDs

* Manual, monitored or automatic reset

e Zone control—up to three

* DeviceNet™ Comms including UCMM

e Support baud rates: 125 k, 250 k, 500 k
* Removable terminals

Specifications

Safety Ratings

Standards

IEC/EN 60204-1, ISOTR 12100, EN 61508,
I1SO 13849-1

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 3.15 x 10-9

MTTFd: > 396 years

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus,
c-Tick, and TUV

Power Supply

Input Power Entry

24V DC 0.8...1.1 x rated voltage PELV/SELV

Power Consumption

3W

Inputs

Safety Inputs

MSR300 Series Input Modules

Input Simultaneity

Infinite or 3 seconds

Reset

Auto./Manual or Monitored Manual

Power On Delay/
Recovery Time

3 seconds/26 ms + 6 ms per connected input

Response Time

26 ms + 6 ms per connected input

Outputs

Auxiliary Contacts

3 PNP, Diagnostic, 1 PNP Output, 24V DC @
50 mA

Switching Current @
Voltage, Min.

24V DC @ 50 mA

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20, DIN 0470

Operating Temperature

[C I

-5...+55 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 210 (0.46)

Conductor Size, Max.

0.2...2.5 mmz2 (24... AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period

System-Supported Inputs
*1N.C., 2 N.C., or 3 N.C. inputs—E-stops/Gates
* 1 N.C. and 1 N.O inputs—Gates

¢ Two-Hand Control

* Two OSSD—Light Curtains

» Safety Mats

Visit our website: www.ab.com/catalogs
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Logic
Configurable Safety Relays
MSR312P DeviceNet™

Product Selection

Safety Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
MSR300 Series Input MSR300 Series . Auto./Manual or
Modules Output Modules 3 PNP, DeviceNet Removable Monitored Manual 24V DC 440R-W23220

Accessories
Description Cat. No.
MSR300 Two Terminators 440R-A17234
Bag of 4, 3-Pin Screw Terminal Blocks 440R-A23210
Bag of 4, 3-Pin Spring Clamp Terminal Blocks 440R-A23229
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intendedto A S
be used for installation purposes. f P99 @ -0 ??? |
o [PulseTrain | PuiseTrain | DeviceNetinteriace | D-Net |G !
35(1. 78) @ »loutputs ;guu)';ts | Connection Terminals __ || Out |G ol
99 (3 89 < itche: | For Mats @’jz “spjz E
. I~ Output Group T Hesel 17~ Woniring B
%g | Logic/Diagnostic __; : _Configuration . : Feedback Loop E
i . b £
1145 EE=R £ 3| % % HI ®
(4.5) 7 Sy &y & g w |
1 N, N . O -
A2(-) Y31 Y32 Y33  S34 Y40 Y41 Y42 Y10 Y11 Y12 Y13
S m—
Typical Wiring Diagrams
-
— +V DeviceNet SELV/PELV
s51 Safety Mat N.C/N.O. ower Tap ™y % Power Supply Power Supply Ground
S41
'
i } 7 +24V DC s
st , Closed [ Input 1
e g closed o . I
g I g J33 3 T 10T 00T 6 wes
SSis1iswisn | B S12 1522 1532 S11 {521 15311541 {S51 | DeviceNet connection A 13 23‘ 33 4 13 23 | 33‘ o E ‘ ‘ ‘
£ & Group switch: 3 Group switch: 2 ] MSRSSOP \ MSRBSOP \ =
S8 VAV
=& [] MSR MSR N | ([ ( (
\}D 320P ] 320P ] 7 Yoy o MSR312P My | Ei \ \ \ ?L 7 \ \ \ FL
Function switch: 2 Closed  L.Function switch: 5 Gmum Group2 ke
S42 1852 s62 S42 1552 1862 A2 [Y311Y32 Y33 (Y40 Y41 Y42 Y34 1S34 Y10 (Y11 Y12 Y13 14 ‘24 | 34‘ 42 14 ‘24 | 34‘ 42
,,,,, T [ ] 8[ LN é ol o ] —
E-Stop g Input 2 3| 28| 8 Reset [~
511 « clos ed Sl L@ (To S34 either from K1][K2][K3 K4 |[K5][Ke] Relays, contactors
S21 1 Y34 or from Y10) solenoids, valves, etc.
st Dual Channel Ground ~ Outputs
Active

MSR300 system with various Inputs, Two Output Groups with common monitored reset (reset alternative via DeviceNet with S34 linked to Y34), Group 1 with monitored contactors Safety Mat or E-Stop
shut down both Output modules, Safety Gates only shut down the Group 2 module.

Reset Behavior

Reset Behavior Circuit

|

m
|
[+

Groups 1 and 2: manual, monitored reset
Group3: automatic reset

<
B
[}
%)

34 [ Y40[ V41‘ Ya2 ‘

|

Groups 1 and 2: automatic reset |—|
Group3: manual, monitored reset

‘ Y10 [ S34 [ V40‘ Y41[ Ya2 ‘

|

n
)
o
()
o
>
-
(&)
Y—
3o}
@
Te}

E-

Groups 1, 2, and 3: manual, monitored reset

‘ Y10 [ S34 ‘ Y40‘ Y41‘ Yaz ‘

Groups 1, 2, and 3: automatic reset
Y10 |S34|Y40| Y41|Y42
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Logic
Configurable Safety Relays
MSR320P Input Module

Description

The MSR320P is an input expansion module for the modular
MSR300 family of monitoring safety relays. Up to ten input modules
can be connected to a base unit by simply removing the terminator,
included with each base unit, and connecting the ribbon cables of
the neighboring module. The connecting ribbon cable provides
power to the MSR320P as well as a check on its status. The
terminator removed from the base module must be inserted into the
input module furthest to the left.

Although the base module of the MSR300 system holds all of the
configuration information, the input modules are the devices that
actually configure the base module. The input modules select both
the type of inputs connected and the outputs or groups those inputs
will control.

The MSR320P has two independent inputs, which are configured by
the rotary switches on the side of the module. There are two
switches, for redundancy, so both must be set to the same value.
An example of the switch settings is to the right. The selection of
the switch setting signifies to the base module what inputs to
expect and what to test for. Connecting a single device (must be at
least dual channel) to each input meets the requirements of
Category 4 per EN594-1. Below is a list of supported inputs.

The MSR320P Input module supports up to three group outputs.
Two rotary switches, for redundancy, on the side of the module
select the output group or groups the connected inputs will control.
Below is an example of the possible group settings.

When three channel N.C. inputs are not chosen, functions switch
setting three, one solid-state output is available for each input to
provide annunciation for that input.

Two LEDs provide the status information on the inputs. Green
indicates the input is closed and red indicates the input is open.
Three LEDs provide information regarding which output groups are
controlled by this input module.

Features

 Category 4 per EN 954-1

* SIL3 IEC 61508

* EN 574 Type llIC

* Stop category 0

* 17.5 mm DIN Rail housing
* Five diagnostic LEDs
 Configurable inputs
 Output group configurable
* Removable terminals

LED Indicators

Specifications

Safety Ratings

Standards

IEC/EN 60204-1, ISO TR 12100, EN 61508,
ISO 13849-1, EN 574 Cat IlIC

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 3.1 x 10-10

MTTFd: > 835 years

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus,
c-Tick, and TUV

Power Supply

Input Power Entry

24V DC from the base unit

Power Consumption

3W

Inputs

2x input status Input Closed

Green Input Open; 3x output switch group assignment

Safety Inputs

1N.C,,2N.C,,0or3N.C., 1 N.Cand 1 N.O,, LC,
SM, or two-hand control

Input Simultaneity

3 seconds or infinite

Input Resistance, Max.

900 Q

Reset

Selected on base module

Outputs

Auxiliary Contacts

|2 PNP, 24V DC @ 50 mA

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20, DIN 0470

Operating Temperature

[C(F)]

-5...455 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 17.5 mm housing, 35 mm DIN Rail

Weight [g (Ibs)]

110 (0.24)

Conductor Size, Max.

0.2..2.5 mm2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period

System-Supported Inputs

* E-stops

» Safety Gates

» Safety Mats

* Light Curtains

* Two-Hand Control

Visit our website: www.ab.com/catalogs
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Input Configurations
*1N.C,,2N.C., 3N.C.
*1 N.C.and 1 N.O.

2 0SSD

» 3-second or infinite
simultaniety
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Logic

Configurable Safety Relays
MSR320P Input Module

Product Selection

Safety Inputs Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
1N.C.,2N.C.,or 3N.C., 1 N.C and 1 . 24V DC from the
N.O.. LC, SM. or two-hand control — 2 PNP Solid State Removable — base unit 440R-W23218

Accessories

Description

Cat. No.

Bag of 4, 3-Pin Screw Terminal Blocks

440R-A23210

Bag of 4, 3-Pin Spring Clamp Terminal Blocks

440R-A23229

Approximate Dimensions

Dimensions are shown in mm (in.). Dimensions are not intended to -
i

be used for installation purposes.

———99(389)

1145
(45)

<175 (0.68)

&

Typical Wiring Diagrams
Wiring of input according to switch-selected function

Applications in the first row have infinite time to reset the contacts per input. Second row options require the connection per input to be
simultaneous reset (within three second time frame). x

Single-channel E-stop

Dual-channel E-stop

Three-channel E-stop

Block Diagram

nputl
1522 i3l
T

Input 2

4 wire Safety Mat connection

Safety light curtains

2-ch. E-stop and light curtain

Setting value of both g Diodes to separate Mats
1_ _ "Function” rotary switches st s11 S51 - o« - o« st -
st s21 s21 222|128 ¢ s21 282
o ] ] ]ﬂ ]ﬂ S 38 & S8 38 & S 38 &
‘312‘322‘332‘ ‘842‘852‘862‘ ‘sm‘saz‘ssz‘ ‘542‘352‘352‘ 'th 7"( 'lf 7"( ‘sm‘saz‘saz‘ ‘542‘352‘352‘ ‘swz‘sza‘saz‘ ‘842‘852‘862‘ ‘sm‘saz‘saz‘ ‘542‘352‘352‘
st2s22[sa2]  [s42[ss2 [se2
A2 A2 A2 A2 A2

2-ch. E-stop and light curtain
Without simultaneity monitoring
ﬂ)_onnem to S21
or sim. monitoring
of Input 1 contacts
st

0SSD 1
08SD 2
GND

Dual-channel E-stop
With simultaneity monitoring

s
821

‘swz‘szz‘ssz‘ ‘&sz‘ssz‘sez‘

‘sm‘sze ‘saz‘ ‘SAZ‘SSZ‘SGZ‘

Three-channel E-stop

With simultaneity monitoring
st
s21

31 |

Safety gate (NC/NO contact)
Without simultaneity monitoring

S11

Two-Hand-Control: S1 and S2
to be pressed within 0.5s

Use S21 instead for simultan- EN574 Cat.liC
eity monitoring of Input contacts S11 _Tﬁ
I I s21 | l
STE S2p

2-ch. E-stop with simultaneity
monitoring and light curtain

s11
S21

0ssD 1
0SsD2
GND

‘sw‘sze‘saz‘ ‘su‘ssz‘sez‘

‘swz‘szz‘ssz‘ ‘842‘852‘562‘

‘sw‘sze‘saz‘ ‘s:az‘ssz‘sez‘

A2

A2

S12(822 (832 $42 {852 | 862

A2

A2

A2

* "Infinite Reset" and "Simultaneous Reset" time refers to the amount of time the user has to close all the contacts of one input without causing a fault condition.

Infinite configuration indicates to the base unit NOT to check when the contacts close. Simultaneous reset time requires that all the contacts on each input

MUST reset within 3 seconds or a fault/lockout condition will occur.

# When applying safety mats to the MSR300, it is recommended to use diodes, as shown, to indicate which mat has been pressed. If only one safety mat is

connected to the system, no diodes are needed.

Allen-Bradley

Guord@mofte?@

Visit our website: www.ab.com/catalogs
Publication S117-CA001A-EN-P

n
)
o
()
o
>
-
(&)
Y—
3o}
@
Te}

5-107



A
7]
)
=
@
~
<
0
o
)
<
(7]

Logic
Configurable Safety Relays
MSR329 Muting Lamp Module

Description

The MSR329P is an input expansion module for the modular
MSR300 family to monitor the function of connected muting lamps if
the system is setup for a robot cell application. One muting lamp
module can be used in each MSR300 system. To use the muting
module there must be at least two MSR320P input modules. The
muting lamp module can be connected anywhere in the string of
input modules but the terminator must be located in the left most
module. The connecting ribbon cable provides power to the
MSR329P as well as a check on its status. The muting lamp module
is used to drive and to monitor the muting lamps only. The MSR320
input module can operate a muted cell operation without the muting
lamp module present.

The MSR329P can be used for robot cell applications when the
application requires a portion(s) of the inputs devices to the cell to
be temporarily disabled. If for example, parts needed to be added or
removed from the machine. The light curtain may need to be muted
during this time to prevent the machine from stopping during this
condition. Interlock switches can be used to determine the position
of the robot within the cell to initiate the muting function.

When using the muting module, group three MSR330P output
modules are required for the robot control or power. Group outputs
1 and 2 will still change state normally when an input changes state
such as a light curtain. Output groups 1 and 2 are not required for
robot cell applications but can be used to remove hazardous local
voltages such as an arc welder during a muting condition.

The muting module has two main lamp modules and two spare
lamp modules. If the main lamp module fails, the spare lamp
module will be used. The MSR329P muting module requires an
incandescent bulb operating between 30...200 mA to accurately
determine the bulb status. LEDs cannot be used. Two LEDs provide
the status information on all four lamps. They indicate if the bulbs
are okay or if any have failed.

Lamp Outputs
* Two Main Lamps
* Two Auxiliary Lamps

Features

 Category 4 per EN 954-1
 SIL3 IEC 61508

* 17.5 mm DIN Rail housing
» Two Diagnostic LEDs

* Removable terminals

Specifications

Safety Ratings

Standards

IEC/EN 60204-1, ISO TR 12100, EN 61508,
ISO 13849-1 (EN 954-1)

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 3.8 x 10-10

MTTFd: > 662 years

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus,
c-Tick, and TUV

Power Supply

Input Power Entry

24V DC from the base unit

Power Consumption

1w

Inputs

Safety Inputs

Monitoring of 2 muting lamps 24V DC current
between 30.....200 mA

Reset

Selected on base module

Outputs

Safety Contacts

2 x muting lamps, 2 x reserve lamps

Status Indicator

Status of lamps

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20, DIN 0470

Operating Temperature

[C Pl

-5...455 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 110 (0.24)

Conductor Size, Max.

0.2...2.5 mm2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period

Visit our website: www.ab.com/catalogs
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Logic
Configurable Safety Relays
MSR329 Muting Lamp Module

Product Selection

No. of Auxiliary
No. of Main Lamps Lamps Current Range Terminals Reset Type Power Supply Cat. No.
2 2 30...200 mA Removable — 24V DC frlj’rm the base | 4 10r-w23217
Accessories
Description Cat. No.
Bag of 4, 3-Pin Screw Terminal Blocks 440R-A23210
Bag of 4, 3-Pin Spring Clamp Terminal Blocks 440R-A23229
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to B al [w
be used for installation purposes. 58 AL 1A [
=3 MSR329P
99 (3.89) <175 (0.68) 25 MSR "%
= £92—>| 329P
Ea
TS rTH11 Gl H12
Fa | [H21i G2 [ H22
1145 .
(4.5) ot
Muting Muting  Reserve Reserve 1] o1 [Hi2
Lampl Lamp2 Lamp2 Lampl W
Typical Wiring Diagrams
Cam switches on base axis of robot arm
Entrance Areas. Safety Mat 270° Safety Mat 90° Added Safe Area
+24VDC
(j) Safety Mat 1 (j) Safety Mat 2 NC/NO Cam Switches  NC/NO Cam Switch (9)
gi Fuses } } [
S3
& ‘
v v v v —J
. % i Inplfjft 1
os Input 1 )3
0 (i) 5
Sc ’7 ‘ ‘ off &) / ‘ % ‘ £ L1213
gé’ AL PA2 181215221532 iS12{S22iS32  {S12!S22!S32 poper 15121822532 | 1S11/S21{S31/S41/S51] (f) Interface connection | AL} | 1323[33/41 | E ‘ ‘ ‘
’5% ! i Sensor switch: 8} 7'Sénsorswitch: 8 1 Sensor switch: 5 ¢ helt i "Sensor switch: 5 ¢ ; I imsrazor | (1 ¢ P AVA
Sd MSR MSR MSR MSR MSR : : K- ﬂ’ ( (L (
@<{| 320p [% 320P [% 320P [% 320P [% 320P [% A J g MSR310P AR DJ
11T Gl T | Group switch: 1 [ Groupswitch:2 | | Groupswitch:8 | | | Groupswitch:9 | : Deow3 ) Y H K2
a1 G2 THa2! {sa2issalse2: | is42{s52ise2i  {s42issaise2i | {S42|sS52iS62 | A21v31Y32]v33[Y40|Y41]Y42{S34]Y10lY11}Y12]Y13 | 14]24] 34] 42
a}% é j [0SSD1 0SSD2 j 0SSD1 0SSD2 (i)(%gwnput 2 i
=| Light Curtain 1 =| Light Curtain 2 ; g ‘;
s11 Mutl Mut2 Res.2 Res.l g g g (h Output
sS21 Q) Relays, contactors  [K1][K2][K3
GS31 () O;C‘E%S solenoids, valves, etc.
round

MSR300 three-zone Robot Cell application allowing safe material flow in and out of the cell without process interruption as long as the robot arm is working in
monitored safe zones.
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Logic
Configurable Safety Relays
MSR330P Output Module

Description

The MSR330P is an output expansion module for the modular
Minotaur MSR300 family of monitoring safety relays. Up to six
MSR330P output modules and 18 N.O. safety outputs, can be
connected to one base unit by simply removing the terminator,
included with each base unit, and connecting the ribbon cables of
the neighboring module. The six MSR330P output modules can be
used in any combination and order when connected to the MSR300
system. The connecting ribbon cable provides power to the
MSR330P as well as a check on its status. The terminator must be
inserted into the final output module.

The MSR330P has three safety-rated outputs and one auxilary
output controlled by the base unit. There are three different
MSR330P modules, one for each group. In most instances, the
output group module is not specific to each application. The
exceptions are robot cell applications and logic or functions which
correspond with group three outputs. The safety outputs have
independent and redundant internal contacts to help support the
safety function.

Features

» Category 4 per EN 954-1

» SIL3 IEC 61508

* Stop category 0

* Three N.O. safety outputs

* One N.C. auxiliary output

» Three group modules available
» Two Diagnostic LEDs

* 22.5 mm DIN Rail housing

* Removable terminals

Specifications

Safety Ratings

Standards

IEC/EN 60204-1, ISO TR 12100, EN 61508,
ISO 13849-1 (EN 954-1)

Safety Classification

Cat. 4 per EN 954-1 (ISO 13849-1), SIL CL3 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 2.3 x 10-10

MTTFd: > 454 years

Suitable for performance levels Ple (according
to ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

CE Marked fo;_' all applicable directives, cULus,

Certifications c-Tick, and TUV

Power Supply

Input Power Entry 24V DC from the base unit
Power Consumption 1.5 W

Inputs

Reset Selected on base module

Response Time

Does not add additional response time to base
module

Outputs
Safety Contacts 3 N.O.
Aucxiliary Contacts 1N.C.

Thermal Current/y,

2x6Aor 3x5A

Rated Impulse withstand
Voltage

2500V

Switching Current @
Voltage, Min.

10 mA @ 10V

Fuses, Output

External 6 A slow blow or 10 A quick blow

Mechanical Life

2,000,000 cycles

Utilization Category

UL

B300, P300, 2 x 6 A or 3 x 5 A/250V AC,
24V DC

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20, DIN 0470

Operating Temperature

[C (I

-5...455 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 190 (0.42)

Conductor Size, Max.

0.2...2.5 mm2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period

Visit our website: www.ab.com/catalogs
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Logic

Configurable Safety Relays
MSR330P Output Module

Product Selection

Group No. Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
1 440R-W23221
2 3N.O. 1N.C. Removable Selected on base 24V DC 440R-W23222
3 440R-W23223
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to 13 23 33 41
be used for installation purposes.
22.5(0.88
9 (289 2059 12CH e ®
1145
(4.5)
14 24 34 42
Typical Wiring Diagrams
+24VDC Zone 1 Zone 2 Zone 2 Zone 12,3
$51
S41
S21 1T T
St11
{ g w i S F o 1)
S12 1822 1832 ‘ 1812 1822 1832 ‘ 1812 1822 1832 ‘ 1812 1822 1832 ‘ 1811 1521 1831 1841 {851 | Interface connection ;M 13 23 33 4 131 23 33 4 \ 13! 23 33 4 ]
Sensorsvgca 7 1Sensu;\j|wsmc£ 27 1Senso;\;|véma 2 1Senso;\;|wsmc£‘ 2 i 1 MSRSSOP [ \ ﬂ, i Msmmp | gL i MSRBSOF [
M S — K1
ﬂ 320P [%] 320P [% 320P [% 320P Fijz?jz?jz MSR310P \ \ “3 \ VT %} \ \ \ ;m
Group switch: 1 i i Groupswitch:2 | | Gowpswich2 | | Group switch: 7 i i Gm,ﬂ § iGroup 2 \ \ L{ ] Gmupg \ \ \
S42 552 i 962 | {542 1952 962 ! {542 1852 1962 | {542 1852 1962 | | A2 [Ya1 }Y32 Y33 140 Y42 1834 Y10 [Y11 Y12 Y13 | 14 24 34 42 L 14124134142 | 14124 341 42
i B E & h T
=| Light Curtain |g‘g;;(e§ § Icno:‘z Eeféﬁ& | a| @ [
st HER [KiJ[e]
321 1 oupis Reset
S41 active after E-stop
S51 !
Ground Conveyor 1 Stop Conveyor 2 Stop Robot Stop

Zone 1 inputs shut down

Allen-Bradley
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Logic
Configurable Safety Relays
MSR338DP

Description

The MSR338 is an time-delayed output expansion module for the
configurable Minotaur MSR300 family of monitoring safety relays.
Up to six output modules, can be connected to one base unit by
simply removing the terminator, included with each base unit, and
connecting the ribbon cables of the neighboring module. The
MSR338DP output modules can be used in any combination and
order also together with the instant modules MSR330P when
connected to the MSR300 system. The connecting ribbon cable
provides power to the MSR338DP as well as a check on its status.
The terminator must be inserted into the final output module.

There are three different MSR338P modules, one for each group. In
most instances, the output group module is not specific to each
application. The exceptions are robot cell applications and logic OR
functions which correspond with group three outputs.

The MSR338 has three safety rated outputs that work in parallel
with the immediate safety outputs of the MSR330P outputs
modules. When the output signal from the base unit is de-activated,
the outputs of the MSR338 are de-activated after the time delay
expires. The time delay is set by connecting jumpers to the wiring
terminals. The outputs are three normally open and one normally
closed safety rated outputs. The safety outputs have independent
and redundant internal contacts to help support the safety function.

Features

» Category 3 per EN 954-1 performance

* Level D per ISO 13849-1 Stop category 1
» Three N.O. safety outputs

* One N.C. safety output

* Three group modules available

* Diagnostic LED

* 22.5 mm DIN Rail housing

* Removable terminals

LED Indicators

Specifications

Safety Ratings

Standards

EN 954-1, EN IEC 62061, ISO 13849-1, IEC/EN
60204-1, 1ISO 12100, IEC 60947-4-1,
IEC 60947-5-1, ANSI B11.19, AS 4024.1

Safety Classification

Cat. 3 per EN 954-1 (ISO 13849-1), SIL CL2 per
EN IEC 62061, PLe per ISO 13849-1

Functional Safety Data *
Note: For up-to-date
information, visit
http://www.ab.com/Safety/

PFHp: < 7.7 x 10-10

MTTFd: > 373 years

Suitable for performance levels Ple (according
to 1ISO 13849-1:2006) and for use in SIL3
systems (according to IEC 62061) depending on
the architecture and application characteristics

Certifications

CE Marked for all applicable directives, cULus,
c-Tick, and TUV

Off Output Inactive

Green Output Active

Power Supply

Input Power Entry

24V DC from base unit

Power Consumption

25W

Inputs

Safety Inputs

Configured on base unit

Reset Configured on base unit
Outputs

Safety Contacts 3 N.O.

Aucxiliary Contacts 1N.C.

Thermal Current/y,

2x5A, 3 x4 A (nonswitching)

Rated Impulse withstand
Voltage

2500V

Switching Current @
Voltage, Min.

10 mA @ 10V DC

Fuses, Output

6 A slow blow or 10 A quick blow (external
recommended)

Electrical Life (Operations)

220V AC/4 A/880V A cosd = 0.35...0.1 M
220V AC/1.7 A/375V A cosd = 0.6...0.5 M
30V DC/2 A/6BOW = 1M

10V DC/0.01 A/0.1W=2M

Mechanical Life

10,000,000 cycles

Status Indicators

Output: Green = Output active

Output Utilization

Resistive: AC-1: 6 A/250V AC; DC-1: 6 A/24V DC
Inductive: AC-15: 5 A/250V AC; DC-13: 3 A/30V DC
uL B300, P300, 2 x 5 A or 3 x 4 A res 250V

Environmental and Physical Characteristics

Enclosure Type Rating/
Terminal Protection

IP40 (NEMA 1)/
IP20

Operating Temperature

[C(F)]

-5...455 ° (23...131 9)

Vibration 10...55 Hz, 0.35 mm
Shock 10 g, 16 ms, 100 shocks
Mounting 35 mm DIN Rail

Weight [g (Ibs)] 205 (0.45)

Conductor Size, Max.

0.2..2.5 mm2 (24...12 AWG)

* Usable for ISO 13849-1:2006 and IEC 62061. Data is based on the

following assumptions:

- Mission time/Proof test interval of 20 years
- Functional test at least once within six-month period
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Logic

Configurable Safety Relays

MSR338DP
Product Selection
Group No. Safety Outputs Auxiliary Outputs Terminals Reset Type Power Supply Cat. No.
1 440R-W23224
2 3N.O. 1N.C. Removable — 24V DG from the base | 440R-w23225
3 440R-W23226
Accessories
Description Cat. No.
Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209
Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228
Approximate Dimensions Block Diagram
Dimensions are shown in mm (in.). Dimensions are not intended to P e p e
be used for installation purposes. va [ VA A B wiwiw
99(389) — | 5 1\7 2\7 GT ® Output LED =
ht
MER30P - MSR338DP
1145 Group 123 18 28 38 46 : : ‘
8 Y3 v iy o miviwiw
18 ® 1 3 4 BB Bk
Typical Wiring Diagrams
L2
Safety Mat
gg: y et +24VDC
s21 Statr7
st Closed | Gale 2 sec delay
2 closed shown: Stop 1
12 1522 8% i P 812 182 iS® | iS11 1521 1831 iS41 iS51 i Interface connection mil o 131231331 41 £
5 up switch: 3 _i up switch: 2 _i H I} iNiSR330P |__ |_ 1 3 k)
é j_T ?:;; [%j ?ZSOF; % ?&P&?qz MSR310P / MSR312P ZQ__Q_%‘_ :2 §§ "éf:fzw \J
= Fummnswnlch? _: i iGroupt iGroup 2
342 852 & SGZ i §A2 Y31 332 Y33 iYAD iY4l iYA2 $S34 VIO Y11 Y12 V13§ f 14i24i34i42 } H
i ........... 0ssoT 2 | |« | I L] [
[E-S‘Op E‘égg Light Curtain :;:t:: § § Resg{\ KK | K3 gﬂ ---------------- -
251 |_close > EI] —t Q
Ground Outputs Active

Relays, contactors, solenoids, valves, etc

MSR 300 system with various Inputs. Two Output Groups with common monitored reset, each Group with monitored contactors Safety Mat or E-Stop shut down both Groups,
Safety Gate and Light Curtain only shut down the Group 2 modules: Controlled Stop via instant contacts, delayed Safe Off and Power removal via MSR338DP

Off-Delay Time Table

All jumpers (links) on the terminals identified to achieve the desired off delay.
Delay(s) Jumper Jumper Delay(s) Jumper Jumper Delay(s) Jumper Jumper
0 None None 8 Y3-Y6 Y3-Y7 50 Y3-Y6 Y3-Y8
0.5 Y3-Y5 None 9 Y4-Y5 Y3-Y7 60 Y4-Y5 Y3-Y8
1 Y4-Y6 None 10 None Y4-Y8 80 None Y4-Y7
1.5 Y3-Y6 None 12 Y3-Y5 Y4-Y8 100 Y3-Y5 Y4-Y7
2 Y4-Y5 None 15 Y4-Y6 Y4-Y8 120 Y4-Y6 Y4-Y7
3 Y3-Y5 Y4-Y6 18 Y3-Y6 Y4-Y8 160 Y3-Y6 Y4-Y7
4 Y3-Y6 Y4-Y5 21 Y4-Y5 Y4-Y8 200 Y4-Y5 Y4-Y7
5 None Y3-Y7 26 None Y3-Y8 250 Y3-Y5, Y4-Y6 Y4-Y7
6 Y3-Y5 Y3-Y7 30 Y3-Y5 Y3-Y8 300 Y3-Y6, Y4-Y5 Y4-Y7
7 Y4-Y6 Y3-Y7 40 Y4-Y6 Y3-Y8
Allen-Bradley Visit our website: www.ab.com/catalogs 5-113
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Logic
Configurable Safety Relays

Accessories
Accessories
Description Cat. No.
Fuse, 250 mA—Bussmann Cat. No. ETF-250mA 440A-A09196
500 mA fuse—Bussmann Cat. No. ETF-500 mA 440R-A31562
Fuse, 1 A—Bussman Cat. No. ETF-1 440R-A70972
Fuse, 2 A—Bussmann Cat. No. ETF-2 440A-A09197
Jreen i MSR200, Two Terminators 440R-A17138
i ::':::
e MSR300 Two Terminators 440R-A17234
!

Bag of 4, 4-Pin Screw Terminal Blocks 440R-A23209

Bag of 4, 4-Pin Spring Clamp Terminal Blocks 440R-A23228

0 . Bag of 4, 3-Pin Screw Terminal Blocks 440R-A23210
B
Be

I‘I ‘ Bag of 4, 3-Pin Spring Clamp Terminal Blocks 440R-A23229

‘& ” Ribbon cable—for one MSR45E 440R-ACABL1

‘** Ribbon cable—for two MSR45Es 440R-ACABL2
' ;_:,“ :‘ b Ribbon cable—for three MSRA5ES 440R-ACABL3

m a Replacement terminal block kit—MSR41 440R-ATERM1P
a ‘ a Replacement terminal block kit—MSR42 440R-ATERM2P

()]
1

g’ Replacement terminal block kit—MSR45E 440R-ATERM2C

=

D

—_

<

py) e USB optical interface software configuration tool

o used to configure the MSR42 AR AR

Q il

<

()
Replacement suction cup 4451 -AF6151
Optical interface fastener 4451 -AF6152

Visit our website: www.ab.com/catalogs Allen-Bradley
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Logic
Configurable Safety Relays

Accessories
Description Cat. No.
24V DC power supply 2.1 A 1606-XLP50E
. 24V DC power supply 3.0 A 1606-XLP72E
24V DC power supply 5 A 1606-XL120D
Non-illuminated, 40 mm Twist-to-release maintained 800FP-MT44
mushroom (plastic)
Non-illuminated, 40 mm Twist-to-release maintained 800FM-MT44
mushroom (metal)
Terminal Block with Diode (Forward) 1492-JD3DF
% 2, Terminal Block with Diode (Reverse) 1492-JD3DR
R 02
69(2.72)
70 mm Tower Light Clear Module—Black Base 855T-BOOXN7
(no bulb)
70 mm Tower Light Clear Module—Grey Base 855T-GOOXN7
(no bulb)
70 mm Tower Light Clear Module—Black Base (LED) 855T-B24YL7
70 mm Tower Light Clear Module—Grey Base (LED) 855T-G24YL7
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Programmable Safety Solutions Overview

Safety PLC systems bring the programmability and flexibility of
traditional PLC systems to complex safety applications. Their
programmable nature means that safety applications can now be
solved in software rather than hard-wiring large, cascaded relay
systems. This makes activities such as zone control and simplified
machine access procedures much easier to achieve. Safety /0O
modules are connected to Safety PLCs via safety certified networks,
reducing wiring costs and allowing for advanced diagnostic
information to be monitored by the safety PLC and shared with HMI
systems. This results in reduced costs associated with wiring,
troubleshooting and managing production equipment.

Benefits of safety PLCs include:

* Flexibility. Safety PLCs are programmable systems. This allows
control engineers to easily design applications in which the
behavior of the safety system can be flexible and based on the
mode that the machine is currently operating in, the zone of the
machine being accessed or the task that an operator or
maintenance person is performing. This means that Safety PLCs
can be used to help solve applications that are difficult if not
impossible to solve with traditional safety relay systems.
Productivity. The flexible programming of Safety PLCs permits
control engineers to create maintenance modes of operation with
“limited shutdown” capability, allowing for quicker access to
production equipment and faster restart times, which help to
reduce downtime. The extensive diagnostics also aid in the
troubleshooting and repair of the system, improving MTTR (Mean
Time to Repair) and further reducing downtime and improving
productivity.

Wiring Simplification. Safety input and output devices are wired
directly to Safety I/O modules. These modules communicate to
Safety PLCs via a single network cable. In applications that require
logic or have safety devices distributed around equipment, Safety
PLC systems can reduce the amount of wiring and commissioning
effort required to install and start up production equipment.
Diagnostics. Safety PLC systems perform internal and external
diagnostics checks many times per second. Safety /0O modules
also perform checks on their connected input and output devices.
This information can be made easily available to operators and
service personnel meaning that the exact source of a safety event
can often be quickly identified and appropriate action taken,
reducing MTTR, getting a machine back into production sooner.
Integration. Safety PLCs enable machine makers to think of
safety as part of the normal control of the machine, not just a
piece that is added on at the end. Because safety PLCs
communicate on standard automation networks, they allow for
easy interlocking between the standard control system and the
safety system. Some safety systems are so integrated, they can
perform all of the standard machine control (sequential, motion,
...) plus safety control, all from one unit.

Reliability. Safety PLC systems are designed specifically for very
high MTBF (Mean Time Between Failure) and very low PFD
(Probability of Failure on Demand).

Expandability. Safety PLC systems are easily expanded.
Additional 1/0 modules can be added to the system and
application code can be easily modified and expanded by control
engineers.

Security. All safety PLCs have a “Safety Signature” associated
with them, a unique identifier that changes whenever any part of
the safety configuration or program is changed. This allows for
quick spot checks to determine that the safety system is still the
way it was when commissioned. Also, some safety PLCs have
multiple layers of password protection to allow only authorized
personnel to make changes.

Visit our website: www.ab.com/catalogs
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 Safety Certification. Safety PLCs are designed to meet stringent
standards for programmable safety systems. To demonstrate their
compliance, they are certified by professional testing agencies that
they meet the appropriate standard. All Rockwell Automation
safety systems are certified by the TUV Rheinland Group for use in
applications up to SIL 3 per IEC 61508, and PLe/Category 4 per
ISO 13849-1.

Typical applications for safety PLCs include (i) perimeter access
control of production cells, robotic systems and complex
manufacturing processes and lines, (ii) point of operation control for
press and manual loading applications, and (i) maintenance
simplification, alternative methods for lockout/tagout and other
applications where users want to streamline the service procedures
for production equipment. Safety PLC systems typically consist of (i)
a safety PLC where the user-designed application code is executed,
(ii) safety IO which is where safety input and output devices are
wired, and (i) a safety network that allows the safety PLC to
communicate with the safety 1/0 and with each other. The safety
PLC system provides you with an environment to write and execute
application code with a very high safety integrity. You generate the
application code that is executed in the safety PLC system and
then, as part of the commissioning process, validate (test) that the
safety PLC system mitigates the safety hazards that it was designed
to monitor and control.

Rockwell Automation Safety PLCs

Rockwell Automation manufactures three distinct families of safety
PLCs and a variety of safety I/O modules.

SmartGuard™ 600 Controllers

The SmartGuard 600 controller is designed for applications that
require some complex logic. It is a “packaged safety controller” that
includes the CPU, 16 Safety Inputs and 8 Safety Outputs and an
embedded DeviceNet communications port all in one unit. Using the
DeviceNet communications port, the SmartGuard 600 controller can
control additional safety I/O modules including the 1791DS
CompactBlock Guard I/0 and 1732DS ArmorBlock Guard 1/O, as
well as 1734 POINT Guard 1/0 modules via a 1734-PDN module. In
addition, the SmartGuard controller can also communicate with
standard PLCs and HMIs on DeviceNet or EtherNet/IP networks.
SmartGuard 600 systems are programmed using RSNetWorx for
DeviceNet software. For more information on SmartGuard 600
controllers, see page 5-119.

GuardPLC™ Controllers

GuardPLC refers to a family of safety controllers that are
programmed with the RSLogix Guard PLUS software package. Like
the SmartGuard 600, the GuardPLC 1600 and GuardPLC 1800
Safety PLCs are “packaged safety controllers” with a CPU, safety
I/0 and embedded communication networks. In the case of the
GuardPLC 1600 and 1800 the embedded communication network is
Ethernet for communication to GuardPLC Safety I/O modules as
well as EtherNet/IP for communications to standard controllers and
HMls. The GuardPLC 1600 includes 20 safety inputs and 8 safety
outputs. The GuardPLC 1800 includes 24 safety inputs, 8 safety
outputs, 8 safety analog inputs and 2 safety rated high speed
counters. For more information on GuardPLC controllers, see page
5-123.
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GuardLogix® Controllers

The GuardLogix system is a Logix5000™ controller that in addition
to running all standard control functions like sequential, motion, etc.,
also has the ability to run a Safety Task and control safety I/0. This
enables both safety and standard applications to run simultaneously
in a single application project. This reduces integration, spare parts,
training and improves the flow of data to HMI and information
systems. A GuardLogix controller communicates to Guard 1/0
modules via standard control networks (EtherNet/IP or DeviceNet™)
using the CIP Safety protocol. It is programmed with RSLogix™
5000 software, just like a Logix5000™ processor. For more
information on GuardLogix controllers, see page 5-133.

Safety Logic Selection Flowchart

Does the
application require
safe analog?

Yes

No

GuardLogix

Is standard
control using a Logix
controller?

No

Can
DeviceNet
be used for safety
DIO? Or do you need
or want Ethernet
connectivity?

GuardPLC SmartGuard

Enet DNet

=
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Guard I/O™ Modules

Guard I/O is the name for the Rockwell Automation family of Safety
I/0 modules that communicate via CIP Safety on EtherNet/IP and
DeviceNet networks. CompactBlock Guard /0 modules on
EtherNet/IP and DeviceNet networks are available in IP20 (in-
cabinet) form-factor ArmorBlock Guard I/O modules on DeviceNet
networks are available in IP67 (on-machine) form-factors. POINT
Guard I/0O modules provide EtherNet/IP connectivity in a maximum
density in-cabinet I/O solution. For more information on Guard 1/0
modules, see page 5-137.

Yes | ™
fols
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Overview
IR 3 5 |
SmartGuard™ 600 GuardPLC™ Controllers GuardLogix® Controllers
(Bulletin 1752) (Bulletin 1753) (Bulletin 1756)
Product page 5-119 page 5-123 page 5-133

Form Factor

e Standalone

e Standalone

e ControlLogix® Chassis (1756
GuardLogix controller)

¢ 1768 CompactLogix (1768
Compact GuardLogix controller)

Safety Communication Network

e DeviceNet™ (on-board)

e GuardPLC Ethernet (on-board)

¢ DeviceNet and EtherNet/IP via
1756-based communication bridges

Standard Communication
Network

e DeviceNet (on-board)
¢ EtherNet/IP (on-board
1752-L.24BBBE)

e EtherNet/IP (on-board)
¢ Profibus or Modbus (on-board)

e Many via 1756-based or 1768-
based communication bridges

Programming Network

¢ DeviceNet (on-board)

e USB (on-board)

e EtherNet/IP (on-board
1752-L.24BBBE)

® GuardPLC Ethernet (on-board)

¢ EtherNet/IP, ControlNet, DeviceNet
via 1756-based or 1768-based
communication bridges

Programming Editor

* RSNetWorx™ for DeviceNet™
Software

® RSLogix Guard PLUS! Software

® RSLogix™ 5000 Software

Discrete Safety I/0

¢ 16 safety inputs/8 safety outputs
(on-board)

e Guard I/0 (remote via DeviceNet
network)

® 20 or 24 safety inputs/8 safety
outputs

e GuardPLC I/O (remote via
GuardPLC Ethernet)

e Guard I/O™ (remote via DeviceNet
or EtherNet/IP networks)

* 8 safety analog inputs (on-board
GuardPLC 1800)

Safety Analog Input N/A ¢ 8 safety analog inputs (remote via N/A
GuardPLC I/0 Module)
High Speed Counter N/A ¢ 2 high speed counter inputs (on- N/A

board GuardPLC 1800)

5-118
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Description

The SmartGuard 600 safety controller is a programmable safety
controller designed for safety applications that require some
complex logic allowing for more advanced safety functionality. It
features 16 safety-rated inputs, 8 safety-rated outputs, 4 pulse test
sources and an optional EtherNet/IP™ port. To support both
standard CIP and CIP safety, a DeviceNet™ connection is also
included. Configuration and programming is accomplished on
EtherNet/IP, DeviceNet, or through the built-in USB port.

Since the SmartGuard 600 safety controller is a safety master on the
DeviceNet network, you can use Rockwell Automation Guard /0™
modules to expand the number of safety devices the SmartGuard
600 controller can control. It can also perform safety interlocking
between a GuardLogix or other SmartGuard 600 controllers. With
your choice of EtherNet/IP™ or DeviceNet™ communication, other
devices such as standard PLCs and HMIs can read data out of the
SmartGuard 600 controller for system-level diagnostics and
troubleshooting.

Use RSNetWorx™ for DeviceNet™ software to configure the
network and program the controller. From within RSNetWorx for
DeviceNet software, you can launch an editor that lets you write
function block programs for the SmartGuard 600 controller. No
additional programming software is required. With ten safety
application instructions, plus another dozen logic and timing
instructions, you can write powerful, yet simple safety control
programs.

Benefits

* Small, cost-effective, intelligent safety controller

* |[deal mid-level safety controller when the application is too
complex for a safety relay, yet too simple for a full-sized safety
PLC

» Use the DeviceNet network to distribute safety I/0 and integrate
into a standard control system

* Use RSNetWorx for DeviceNet software for configuration and
programming — no special programming software required

Networking with SmartGuard 600 Controllers

The SmartGuard 600 controller can function simultaneously as a
DeviceNet safety master, DeviceNet safety slave, and DeviceNet
standard slave as well as an EtherNet/IP target (see network
illustration).

* As a DeviceNet safety master (1), the SmartGuard 600 controller
can control up to 32 Guard I/0O modules. These 1791DS and
1732DS modules are the same distributed safety 1/0 modules
used with GuardLogix controllers.

As a DeviceNet safety slave (2), the SmartGuard 600 controller
looks like distributed safety I/O to a safety master. A GuardLogix
or another SmartGuard safety master can read and write safety
data to the SmartGuard slave controller. This lets you perform
distributed safety control through the interlocking of multiple
controllers via CIP Safety on DeviceNet networks.

As a DeviceNet standard slave (3), the SmartGuard 600 controller
can look like a standard distributed I/O module and respond to
explicit messages so that standard DeviceNet masters like
ControlLogix, SLC 500, or PLC-5 controllers or an HMI can read
and write information to and from the SmartGuard 600 controller.
This facilitates coordination with your standard PLC application,
including displaying safety system information on an HMI.

As an EtherNet/IP standard target (4), the SmartGuard 600
controller communicates with an Ethernet/IP standard originator,
such as a CompactLogix or MicroLogix controller or an HMI
device.

As a limited EtherNet/IP bridge device (5), the SmartGuard 600
controller lets programming tools bridge to DeviceNet to view and
program the SmartGuard 600 controller and configure other
DeviceNet devices.

/I:I @ Programming \ 4 - Safety Control
)_—Pli_\ Ethernet o ’
Switeh - SmartGuard RSNetWorx for
Controller De\?ceNet
1752-.248B8B Software
Ethernet WM SmartGuard m = I:I
Network Controller m ! —
1752-L24BBBE
DeviceNet @
Network & L | ‘to-mmmmommmmmeememo

\

Standard Slave

o

E= ] DeviceNet Safety I/0
o | Safety Slave

=
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SmartGuard™ 600 Controller

Overview

Configuration and Programming

You can program and configure the SmartGuard 600 controller
through its USB port, through a DeviceNet connection or through an
Ethernet connection. The SmartGuard's USB port has limited pass-
through capabilities, letting you configure other devices on
DeviceNet networks. You can use any type of A-to-B connection
USB cable that supports USB 1.x or 2.0. Alternatively, you can
connect to the SmartGuard controller through its DeviceNet port via
a PCD card or a PC connected to an EtherNet/IP-to-DeviceNet
linking device or gateway. You can also connect the 1752-L24BBBE
SmartGuard controller to a PC's Ethernet port using a Category 5
Ethernet cable.

Safety System Management

Multiple system management tools are built into the SmartGuard
600 controller and RSNetWorx for DeviceNet software.

* You can password-protect the entire SmartGuard 600 controller so
you cannot download any changes without the password. You can
also password-protect the program with a separate password, to
help prevent unauthorized edits to the program.

» Each safety device contains a configuration signature that
changes any time the DeviceNet configuration or SmartGuard
program changes, even if it is changed back to its original state.
The configuration signature can be read by external devices, such
as standard PLCs, HMI, or asset management software, to
determine whether the configuration or program has been
changed.

* Lastly, you can use the Safety Device Verification Wizard in
RSNetWorx for DeviceNet software to safety-lock the SmartGuard
600 controller. Safety-locking via the Safety Device Verification
Wizard verifies that the offline and online configuration and
program are identical and provides documentation that you can

Specifications
Environmental Specifications and Certifications

Cat. No. 1752-L24BBB |  1752-L24BBBE
Operating -10...55 °C (14...131 °F)
Temperature

Non-Operating -40...70 °C (-40...158 °F)

Temperature

Relative Humidity

10...95% noncondensing

Vibration

0.35 mm @ 10...57
Hz
59 @ 57...500 Hz

5g @ 10...500 Hz

Shock, Operating

159

Certificationsx*

UL, CE, C-Tick, cULus Class | Div 2 Hazardous,
UL NRGF, NFPA 79, certified by TUV for
Functional Safety up to SIL 3, and PLe/Cat. 4

* When product is marked. See the Product Certification link at
http://www.ab.com/certification for Declarations of Conformity, Certificates,
and other certification details.

Controller Specifications

Cat. No.

1752-124BBB

1752- 24BBBE

Supply Voltage

20.4...26.4V DC (24V
DC, -15...10%)

20.4...26.4V DC (24V
DC, -15...10%)

Input Voltage Range

11...25V DC DeviceNet
Specification

11...25V DC DeviceNet
Specification

DeviceNet Current (mA)

15 mA

15 mA

Current Consumption

230 mA @ 24V DC

280 mA @ 24V DC

Digital Inputs

c - Number of Digital Inputs | 16 16
keep in your files to show that the controller has not been Vort On-State Inout
tampered with. Moinage' n-state Input. |44y pc 11V DC
) ) ] Voltage, Off-State Input, 5V DC 5V DC
Typical Applications Max.
The SmartGuard 600 controller is positioned between a safety relay Current, Off-State Input, |, 1mA
system and a safety PLC. It is ideally sized for applications that Max.
cannot _be solved with safety relays, or are very cumbers_o_me to Current, On-State Input, |, o\ 4.5 mA
solve with relays, but are not complex enough for a traditional safety Nom.
PLC like a GuardLogix® or GuardPLC™ controller. Digital Outputs
* Applications where a safety relay solution (or configurable safety Number of Digital s 8
relay solution) is just too complex Outputs
* Applications that require distributed safety I/O and/or network Output Current Rating  [0.5 A 05A
integration with a standard PLC Voltage, Off-State 19V 1oV
* Applications where GuardLogix or GuardPLC controllers seem too Output, Max. ' )
big (or are not cost-effective) Leakage Current, Off-
L . . ! 0.1 mA 0.1 mA
* Applications that require multi-zone control State Output, Max
» Complex light curtain applications; for example, implementing light Pulse Test Sources
curtain muting when a robot is not in the operator load zone and Number of Pulse Test 4 4
monitoring an enable pendant that lets the operator enter the zone Sources
with the robot present.
p Pulse Test Output 0.7 A 07 A
Current
Pulse Test Voltage, Off-
Catalog Numbers and Related Products State Output, Max. 1.2V 1.2v
Cat. No. Product Description Pulse Test Output 0.1 mA 0.1 mA
1752-124BBB SmartGuard 600 Safety Controller Leakage Current, Max.

1752-L24BBBE SmartGuard 600 Controller with EtherNet/IP

General

9357-DNETL3 RSNetWorx for DeviceNet*

9355-WAB100ENE RSLinx Classic (Lite)#

Dimensions (HXWxD),
Metric

99.0 x 90.4 x 131.4 mm

99.0 x 113.0 x 131.4
mm

* 1752-L24BBB requires version 8 (minimum) or version 9.1 (recommended);
1752-L24BBBE requires version 9.1 or later

# 1752-L24BBB requires version 2.51 or later; 1752-L24BBBE requires
version 2.55 or later

Dimensions (HXWxD),
Imperial

3.90 x 3.56 x 5.18 in.

3.90 x 4.48 x 5.18 in.

Weight, Metric

470 g

5759

Weight, Imperial

1.03 Ib

1.27 Ib

Visit our website: www.ab.com/catalogs
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SmartGuard™ 600 Controller
RSNetWorx for DeviceNet Software

Typical SmartGuard 600 System Architectures

Btandard PLC

N
T = 1

SmartGuand 600
Controller

CIF Endoty on
Dawicabiel

Gurd W0 Modules

SmartGuard 600 controller (1752-L24BBB) on a DeviceNet network.

RSNetWorx™ for DeviceNet™ Software Description

RSNetWorx™ for DeviceNet™ software is the premier configuration
software for your Open DeviceNet Vendor Association DeviceNet
network; it provides configuration management and diagnostic
features, and it is one of the most advanced DeviceNet network
management software packages available today. RSNetWorx
Software for DeviceNet Network helps you achieve maximum
productivity with your DeviceNet installations.

You can quickly define the devices on your DeviceNet network and
the input/output exchanges that take place through this simple
software interface.

RSNetWorx for DeviceNet software supports configuration of
DeviceNet Safety devices. A Safety Device Verification Wizard
guides you through the verification and configuration locking
process and provides a report listing the configuration information
for all of the safety devices on the network.

RSNetWorx Software for DeviceNet contains the editor used to
program the SmartGuard 600 controller. Once you have configured
your network containing a SmartGuard 600 controller, you launch
the editor, which lets you write function block programs. No
additional programming software is needed!

Cat. No. Description

9357-DNETL3 RSNetWorx for DeviceNet

=

Allen-Bradley

Benefits

* Define the devices that are present on your network. You can
either manually drag/drop devices/modules or go online to a
DeviceNet network and let the software determine the
devices/modules that are present.

 Define configuration settings for devices on the DeviceNet network
through a convenient property page interface.

* Define the input/output information exchanges that you want to
take place on the DeviceNet network.

» Access a comprehensive product tutorial to help you get the most
value from the software as quickly as possible.

* Receive troubleshooting hints whenever error messages are
presented, making you more productive.

» Configure and exchange data with DeviceNet Safety Scanner and
DeviceNet Safety I/O nodes.

« Verify and lock safety devices for use in high-integrity safety
systems.

System Requirements

RSNetWorx software can be used with these operating systems:
* Microsoft Windows Vista

* Microsoft Windows XP

* Microsoft Windows 2000

RSNetWorx for DeviceNet Software Examples

Use RSNetWorx for DeviceNet software to configure all of your
DeviceNet devices, including SmartGuard 600 controllers and Guard 1/0
modules.
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Logic
SmartGuard™ 600 Controller

RSNetWorx for DeviceNet Software/Guard 1/0 Modules

The Properties page for the SmartGuard 600 controller allows you to
configure all of its parameters including 1/0 tags, 1/0 discrepancy times,
connections to Guard I/0 modules, and data that can be read by
standard controllers or HMIs.

By clicking on the 'Logic' tab on the Properties dialog, RSNetWorx for
DeviceNet software launches the editor for the SmartGuard 600
controller where you create your program using safety instructions, basic
logic, timers, and counters. You also have the ability to create your own
instructions.

Visit our website: www.ab.com/catalogs
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Guard I/0™ Modules

When the SmartGuard 600 controller needs additional safety /O
points, you can control and monitor your safety device with Guard
I/0. When used with SmartGuard controllers, Guard I/O
communicates on DeviceNet using CIP Safety protocol. As a proven
technology, Guard /O detects failures at the I/O and field device
level, while enhancing operator protection.

CompactBlock Guard 1/0 modules are available in IP20 (in-cabinet)
form factor. ArmorBlock Guard I/0 modules are 1P67 (on-machine)
form factor. POINT Guard I/0O provides maximum 1/O density in
minimal panel space (used in conjunction with a 1734-PDN adapter
on a DeviceNet network).

For more information on Guard 1/O see page 5-137.
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Overview

System Overview The GuardPLC system consists of four main components:

» Packaged controller and associated integrated I/O

» Safety Communication via GuardPLC Ethernet networks

* Distributed 1/0 modules for GuardPLC Ethernet networks
* Programming and configuration software

Benefits

Benefits resulting from the use of safety PLCs and safety networks

include:

* Greater integration and flexibility of machine controls.
The GuardPLC system is a state-of-the-art safety system offering . Cape}bility for better and easier diagnostics when intelligence is
fast safety PLCs, optimum controller throughput, and a reliable provided to the standard control level
safety network.  Faster and easier maintenance
The GuardPLC system meets the worldwide standard for * Reduction in the cost of installation, commissioning, and
programmable controls, complying with many of the latest global reCOnflgurlr'\g . .
safety standards and the worldwide standard for functional safety in * Reduction in design and hardware costs, compared to using
programmable electronic systems. The GuardPLC system can be safety relays alone for logic
used without restriction in applications up to Safety Integrity Level 3 * Potential for throughput performance improvement in more
(SIL 3) according to IEC 61508 and PLe/Category 4, according to complex systems

ISO 13849-1.

GuardPLC Safety Control Systems

GuardPLC
GuardPLC 1600 GuardPLC 1800 Distributed I1/0
5-125 5-127 5-129
A cost-effective safety PLC offering a Analog inputs and high-speed counters . )
- built-in 4-port Ethernet switch, digital /O, |allow the GuardPLC 1800 to sense Distributed safety /O blocks provide
Description . o - exceptional flexibility in configuring the
and flexible communication options for temperature, pressure, speed, and . . . .
) . : right mix of I/O in the right place.
connecting devices. motion.
Memo e 250kB user program e 250kB user program
i e 250kB application data ® 250kB application data -
® 16 inputs only
. . * 16 outputs only
Digital I/0 : go mtputts : 54 |ntputts e 8 inputs and 8 outputs
outputs outputs * 16 inputs and 8 outputs
® 20 inputs and 8 outputs
® 8 analog inputs ® 8 analog inputs
Other 1/0 - e 2 high-speed counters * 8 relay outputs
Embedded Ethernet 4-port switch 4-port switch 2-port switch
e EtherNet/IP e EtherNet/IP
e GuardPLC Ethernet e GuardPLC Ethernet
Other Communications ¢ Modbus RTU Slave or PROFIBUS DP ¢ Modbus RTU Slave or PROFIBUS DP |e GuardPLC Ethernet
Slave Slave
* ASCII (RS-485) ¢ ASCII (RS-485)

Programming Software All GuardPLC controllers are programmed with RSLogix Guard PLUS! programming software.
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GuardPLC™ Safety Control Systems

Overview

Communication

GuardPLC safety controllers communicate on a Safe Ethernet
communications network called GuardPLC Ethernet. The network is
certified by TUV for use in safety applications up to SIL 3 and
PLe/Category 4, and can be used for distributed safety I/O and
peer-to-peer communications between GuardPLC controllers, as
well as programming using RSLogix Guard PLUS! software. And
because it’s Ethernet, you use standard category 5 cables, switches
and routers.

Using GuardPLC distributed I/O, you can place your safety I/O
where your safety field devices are located, reducing wiring costs.
Peer-to-peer communications allow GuardPLC controllers running
their own programs to interlock with each other for applications that
need to link one manufacturing cell to others.

NetLinx Integration

The ever-increasing demand for both enhanced plant productivity
and improved workplace safety has fueled a trend toward integrated
safety control and standard control systems. Control system users
now expect their safety systems to possess all of the efficiencies
and conveniences of their standard controls. Today's modern
manufacturing plants will not accept safety systems that
compromise productivity. Both machine builders and end users
expect that the cost of implementing and maintaining a safety
system will continue to drop without reducing the level of protection
to the user.

GuardPLC Typical Configuration

The first level of integrating your GuardPLC controller into your
standard control system is at the information network level. The
GuardPLC 1600 and 1800 controllers let you to accomplish this
easily with embedded EtherNet/IP protocol. Able to run EtherNet/IP
protocol at the same time as safety-rated GuardPLC Ethernet
protocol, the GuardPLC controller uses EtherNet/IP protocol to
communicate status about the safety control system to other
standard devices such as PLCs (ControlLogix®, FlexLogix™,
CompactLogix™, SLC™ 500 or PLC-5®), HMIs (PanelView™,
PanelView Plus, VersaView®) and others. The GuardPLC controller
can even control standard I/0O, like Flex I/O and Point I/O, on an
EtherNet/IP network. This capability lets you integrate your
GuardPLC on the EtherNet/IP network already running in your plant.

Eliwndard 140

ParelView Running
ElharMal i Protoool

Sandard PLC
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GuardPLC 1600 Contoller

GuardPLC 1600 Controller

The GuardPLC 1600 controller is a mainstream, cost-effective safety
PLC that provides onboard digital I/0, a built-in 4-port Ethernet
switch, and flexible communication options for connection to HMIs
and to standard PLCs.

Benefits

» 28 safety digital I/0 points — designed specifically for interfacing
with safety components such as e-stops, light curtains, etc.

* Embedded 4-port Ethernet switch — eliminates the need for
external networking hardware, reducing system cost.

* EtherNet/IP for easy integration with standard PLCs and HMls.

* Modbus RTU slave and PROFIBUS DP slave communication
options - allow the controller to connect to standard PLCs and
HMI devices, and an RS-485 port is available for ASCII
communication (read only).

» Expandability — use GuardPLC Distributed 1/O to cost-effectively
expand your safety system.

* Removable terminal blocks — make swapping controllers an
efficient task so operations can be up and running again quickly in
the event of a failure.

Typical Applications

* Perimeter guarding for robot / weld cells

» Perimeter guarding for packaging machines
* Press controls

» Semiconductor tools

* Material handling systems

=
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Product Design

The GuardPLC 1600 controller features a built-in four-port Ethernet
switch and digital I/0 (20 safety rated inputs and eight safety rated
outputs). 100M GuardPLC Ethernet comes standard, plus for
flexibility in connecting to HMI devices and standard PLCs, the
controller includes EtherNet/IP, Modbus RTU Slave or PROFIBUS
DP Slave, an RS-485 port for ASCIl communications.

At 10 ms throughput, this controller is one of the fastest safety
PLCs in the industry. Its exceptionally high mean time between
failures helps increase the safety and reliability of your system.
Removable terminal blocks make swapping controllers a quick task
so operations can be up and running again quickly in the event of
failure.

Features

» 28 digital I/0 points: 20 inputs, 8 outputs

* Use GuardPLC Distributed I/O to expand safety system

» EtherNet/IP, RS-485 port for ASCIl communication (read only)

* Embedded 4-port Ethernet switch eliminates the need for external
networking hardware

* Modbus RTU slave and PROFIBUS DP slave communication
options to connect to standard PLCs and HMI devices

» Certified by TUV for use in applications to SIL 3 according to IEC
61508 and PLe/Category 4, according to ISO 13849-1

* Programmed with RSLogix Guard PLUS! Software
* DIN rail mounting
 Cost-effective safety control system

Visit our website: www.ab.com/catalogs
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GuardPLC™ Safety Control Systems
GuardPLC 1600 Contoller

Specifications
General Specifications
The following specifications are common to all GuardPLC products unless indicated.

Temperature,

oporating 0...60 °C (32...140 °F)

Temperature,
nonoperating

Relative Humidity 95%
Vibration 19g@10...150 Hz
Shock, operating 159

-40...85 °C (-40...185 °F) without backup battery

Certifications
(When product is marked.)

Certifications GuardPLC 1600, GuardPLC 1800, and 1753 I/O
c-UL-us c-UL Listed Industrial Control Equipment.
CE Compliant for all applicable directives.
C-Tick

C-Tick compliant with all applicable acts

Functional Safety certified by TUV up to SIL 3, and PLe/Cat. 4

GuardPLC 1600 Controller Specifications

Cat. No. 1753-L.28BBBM 1753-L.28BBBP
Application Memory 250 KB
User Program Memory 250 Kbytes
Available User Memory 500

8 A with maximum load

Current Consumption 0.5 A idle current (controller only)

Operating Voltage Range 24V DC, -15% to +20%, wgs < 15%%
4 Ethernet 10/100BaseT ports 4 Ethernet 10/100BaseT ports

Communication Ports 1 9-p@n D-shell RS-485 port (Modbus Slave) 1 9-p!n D-shell RS-485 port (PROFIBUS DP Slave)
1 9-pin D-shell RS-485 port (GuardPLC ASCII) 1 9-pin D-shell RS-485 port (GuardPLC ASCII)
1 9-pin D-shell Comm port (unused) 1 9-pin D-shell Comm port (unused)

Ethernet Port 4 x RJ-45, 10/100BaseT (with 100 Mbit/s) with integrated switch

EtherNet/IP Communication Rate 10/100 Mbps

Enclosure Protection IP20

Digital Inputs

Number of Digital Inputs 20 safetys#

Voltage, On-State Input, Max. 30V DC

Voltage, On-State Input, Nom. 24V DC

Digital Outputs

Number of Digital Outputs 8 safetys#

Channels 1...3; 5...7: 0.5 A @ 60 °C (140 °F)

Current, On-State Output, per Channel Channels 4 and 8: 1 A @ 60 °C (140 °F); 2 A @ 50 °C (122 °C)

Voltage, On-State Output, Max. 26.8V DC

Voltage, On-State Output, Min. 18.4V DC

Voltage, On-State Output, Nom. 24V DC

General

Dimensions (HxWxD), Metric 114 x 257 x 78 mmi
Dimensions (HxWxD), Imperial 4.49 x 10.1 x 3.07 int

* Requires a power supply with protective separation conforming to IEC 61131-2 requirements.
# Not electrically isolated.
T Height includes latch; width includes housing screws; depth includes grounding bolt and connectors.
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GuardPLC 1800 Controller

The GuardPLC 1800 controller takes all the features of the
GuardPLC 1600 controller, then adds analog inputs and high-speed
counters for specialized applications such as emergency shut down,
flame control, and amusement park ride control.

Benefits

» 32 safety digital 1/0 points — designed specifically for interfacing
with safety components such as e-stops and light curtains.

* 8 safety-rated analog inputs — for sensing temperature, pressure,
etc.

» 2 safety-rated high-speed counters - for sensing speed, flow, and
motion.

* Embedded 4-port Ethernet switch — eliminates the need for
external networking hardware.

» Supports EtherNet/IP protocol for easy integration with standard
PLCs and HMIs.

* Modbus RTU slave and PROFIBUS DP slave communication
options - lets the controller connect to standard PLCs and HMI
devices, and an RS-485 port is available for ASCIl communication
(read only).

» Expandability — Use GuardPLC Distributed I/O to expand your
safety system.

* Removable terminal blocks — make swapping controllers an
efficient task so operations can be up and running again quickly in
the event of a failure.

Typical Applications

* Emergency shutdown

* Burner management systems

» Perimeter guarding for robot / weld cells

* Perimeter guarding for packaging machines

=
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Product Design

The GuardPLC 1800 controller has the same features as the
GuardPLC 1600 controller with additional I/O, including analog I/0
and high-speed counters for specialty applications. Built-in I/O
includes 24 digital inputs, 8 digital outputs, 8 analog inputs, plus 2
high-speed counters. With GuardPLC distributed I/O you can place
additional safety 1/0 where your safety field devices are located,
reducing wiring costs.

The GuardPLC 1800 offers a built-in four-port Ethernet switch and
100M GuardPLC Ethernet comes standard. For flexibility in
connecting to HMI devices and standard PLCs, the controller
includes EtherNet/IP, Modbus RTU Slave or PROFIBUS DP Slave,
an RS-485 port for ASCIl communications.

At 10 ms throughput, this controller is one of the fastest safety
PLCs in the industry. Its exceptionally high mean time between
failures helps increase the safety and reliability of your system.
Removable terminal blocks make swapping controllers a quick task
so operations can be up and running again quickly in the event of
failure.

Features

» 32 digital I/0 points: 24 inputs, 8 outputs

* 8 analog inputs

* 2 high-speed counters

» EtherNet/IP for easy integration with standard PLCs and HMls.

* Modbus RTU slave and PROFIBUS DP slave communication
options - allow the controller to connect to standard PLCs and
HMI devices, and an RS-485 port is available for ASCII
communication (read only).

* Programmed with RSLogix Guard PLUS! software

« Certified by TUV for use in applications to SIL 3 according to IEC
61508 and PLe/Category 4, according to ISO 13849-1

* DIN rail mounting

Specifications
General Specifications

The following specifications are common to all GuardPLC products
unless indicated.

Temperature, operating 0...60 °C (32...140 °F)

-40...85 °C (-40...185 °F) without
backup battery

Temperature, nonoperating

Relative Humidity 95%
Vibration 19g@10...150 Hz
Shock, operating 159

Visit our website: www.ab.com/catalogs
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GuardPLC 1800 Contoller

Certifications
(When product is marked.)

GuardPLC 1600, GuardPLC 1800, and 1753 I/O

Certifications

c-UL-us c-UL Listed Industrial Control Equipment.
CE Compliant for all applicable directives.
C-Tick

C-Tick compliant with all applicable acts

Functional Safety certified by TUV up to SIL 3, and PLe/Cat. 4

GuardPLC 1800 Controller Specifications
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Cat. No. 1753-L32BBBM8A 1753-L.32BBBP8A
Application Memory 250 KB
User Program Memory 250 Kbytes
Available User Memory 500

Current Consumption

9 A with maximum load
0.75 A idle current (controller only)

Operating Voltage Range

24V DC, -15% to +20%, Wgs < 15%%

4 Ethernet 10/100BaseT ports 4 Ethernet 10/100BaseT ports

Communication Ports 1 9—p!n D-shell RS-485 port (Modbus Slave) 1 9—p!n D-shell RS-485 port (PROFIBUS DP Slave)
1 9-pin D-shell RS-485 port (GuardPLC ASCII) 1 9-pin D-shell RS-485 port (GuardPLC ASCII)
1 9-pin D-shell Comm port (unused) 1 9-pin D-shell Comm port (unused)

Ethernet Port 4 RJ-45

EtherNet/IP Communication Rate 10/100 Mbps

Enclosure Protection IP20

Digital Inputs

Number of Digital Inputs 24 safetys

Voltage, On-State Input, Max. 30V DC

Voltage, On-State Input, Nom. 24V DC

Digital Outputs

Number of Digital Outputs 8 safety##

Current, On-State Output, per Channel

Channels 1...3; 5...7: 0.5 A @ 60 °C (140 °F)
Channels 4 and 8: 1 A @ 60 °C (140 °F); 2 A @ 50 °C (122 °C)

Voltage, On-State Output, Max.

Supply Voltage (L+)

Voltage, On-State Output, Min.

Supply Voltage (L+) minus 2V

Voltage, On-State Output, Nom. 24V DC
Counters

Number of Counters 2 safety#
Counter Resolution, Bits 24 bits
Counting Frequency (kHz), Max. 100
Inputs per Counter 3 (A B, 2
Analog Inputs

Number of Analog Inputs 8 safetyf
Input Resolution 12-bit

Input Signal Range

0...10V DC (nominal); -0.1...11.5V DC (service value)
0...20 mA (nominal); 0.4...23 mA (service value)§

Accuracy

0.1% @ 25 °C (77 °F)
0.5% @ 60 °C (140 °F)

Safety Accuracy

+2%

General

Dimensions (HxWxD), Metric

114 x 257 x 81 mme

Dimensions (HxWxD), Imperial

4.49 x 10.1 x 3.19 ins

* From a power supply with protective separation conforming to IEC 61131-2 requirements.

# Not electrically isolated.
1 Unipolar, not electrically isolated.
§ With 500 Q shunt.

+ Height including latch; width including housing screws; depth including grounding bolt and shield plate.
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Distributed Safety I/0 for GuardPLC Ethernet

Distributed Safety 1/0 for GuardPLC Ethernet

Take advantage of all the benefits of traditional distributed 1/0 with
GuardPLC distributed safety 1/0O, available for all GuardPLC

systems.

GuardPLC distributed 1/0 modules provide considerable flexibility in
configuring the right mix of I/0 in the right place. The 16 digital input
module offers 4 pulse test source terminals, allowing users to pulse
test all 16 digital inputs from the I1/O module and providing
PLe/Category 4 capable safety circuitry while retaining all the

Digital Safety I/0 Module Specifications

advantages of distributed 1/0. The 16 digital output module is rated
for 2A on every other output point, limiting the need for additional
interposing safety relays for additional current and therefore saving

on machine costs.

The safety relay output module can provide dry contact enable
signals as well as high current AC or DC outputs. The 8 input/8
output and 16 input/8 output digital combination modules feature
both positive and negative switching outputs, for applications that
use diverse outputs. The analog input module lets you distribute
analog inputs for more process-oriented safety applications.

All 1/0 modules include GuardPLC 100 Mbps Ethernet, which
provides one of the fastest safety networks and machine stop times
in the industry. The built-in two-port Ethernet switches make
connecting I/0 modules to the GuardPLC controller as easy as
daisy-chaining Ethernet cable from 1/0 module to controller.

Benefits

* Place the I/0 where the devices reside.
* Reduce wiring costs and the time necessary to wire the machine

or cell.

* Reduce machine or cell start up time.
* Increase machine and cell reliability.

Cat. No.

1753-1B16

1753-IB8XOB8

1753-I1B16XOB8

1753-1B20XOB8

1753-0OB16

Description

GuardPLC Digital Input
Module

GuardPLC Digital
Combination Module

GuardPLC Digital
Combination Module

GuardPLC Digital
Combination Module

GuardPLC Digital Output
Module

Operating Voltage Range

24V DC, -15%...420%,
Wgs 15%%

24V DC, -15%...+20%,
Wgs 156%%

24V DC, -15%...+20%,
Wgs 15%%

24V DC, -15%...+20%,
Wgs 15%%

24V DC, -15%...+20%
Wgs 15%%

Digital Inputs
Number of Digital Inputs |16 safety# 8 safetys# 16 safetys 20 safetys —
\,\/l‘z)';i‘ge’ On-State Input, |,y pc 24V DC 24V DC 24V DC —
Digital Outputs
- 8 positive-switching and |8 positive-switching and
gumber of Digital — 2 negative-switching 8 negative-switching 8 safety# 16 safety##
utputs
safety # safety #
Sgih%ngglfg (120 SC,F)7 Channels 2, 4, 5 and 7:
L-+ Channels 4 and 8: 1 A 0.5 A @60 °C (140 °F) Channels 1...3, 5...7: 0.5
o o : Channels 1and 8: 1 A@ |A @ 60 °C (140 °F) o o
Current, On-State @60°C (140 °F),2 A @ o o K 1A @60 °C (140 °F)
o — A o 60 °C (140 °F),2 A @ Channels 4 and 8: 1 A @ o o
utput, per Channel 40 °C (104 °F) 40 °C (104 °F) 60 °C (140 °F), 2 A @ 2 A @40 °C (104 °F)
L- Channels 1 and 2:1 A | oo heis 3 and 6: 1 A@ |50 °C (122 °F)
@60°C (140 °F),2 A @ 60 °C (140 °F)
40 °C (104 °F)
Voltage, On-State .
Output, Max. Supply Voltage (L+) Supply Voltage (L+) Supply Voltage (L+) Supply Voltage (L+)
Pulse Test Sources
Number of Pulse Test a5 o o o .

Sources

General

Temperature, operating

0...60° C (32...140° F)

0...60°C (32...140°F)

0...60°C (32...140°F)

0...60°C (32...140°F)

0...60 °C (32...140 °F)

Temperature,
nonoperating

-40...85 °C (-40...185 °F)

-40...85 °C (-40...185 °F)

-40...85 °C (-40...185 °F)

-40...85 °C (-40...185 °F)

-40...85 °C (-40...185 °F)

Dimensions (HxWxD),
Metric

114 x 152 x 78 mmt

114 x 152 x 78 mmzt

114 x 205 x 100 mmi¥

114 x 207 x 78 mmt

114 x 207 x 78 mmt

Dimensions (HXWxD),
Imperial

4.49 x 599 x 3.07 int

4.49 x 6.00 x 3.07 inf

4.49 x 8.08 x 3.94 inf

4.49 x 8.16 x 3.07 inf

4.49 x 8.16 x 3.07 inf

* Requires a power supply with protective separation, conforming to IEC 61131-2 requirements.

# Not electrically isolated.

I Height including latch; width including housing screws; depth including grounding bolt and connectors.
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GuardPLC™ Safety Control Systems
Distributed Safety I/0 for GuardPLC Ethernet

Digital Relay Safety Output Module Specifications

Cat. No.

1753-OW8

Description

GuardPLC Digital Relay Output Module

Number of Outputs

8 safety relay

Operating Voltage Range

24V DC, -15%...+20% Wes 15%%

Switching Voltage

5...250 V AC/ DC

Switching Current

e UL: 24V DC @ 1A resistive load, 250V AC @ 6 A general purpose
e TUV: up to 240VA (for V AC), up to 30V DC @ 90 W, up to 70V DC @ 35 W, up to 127V DC @ 30 W

Service Life, Mechanical

>106 switching cycles

Temperature, operating

0...60 °C (32...140 °F)

Temperature, nonoperating

-40...+85 °C (-40...+185 °F)

Dimensions (HxWxD), Metric

114 x 207 x 98 mms

Dimensions (HxWxD), Imperial

4.49 x 8.16 x 3.86 in#*

1 External fusing adapted.

* Requires a power supply with protective separation, conforming to IEC 61131-2 requirements.
# Height including latch; width including housing screws; depth including grounding bolt and connectors.

Analog Safety I/0 Module Specifications

Cat. No.

1753-IF8XOF4

Description

GuardPLC Analog Combination Module

Operating Voltage Range

24V DC, -15%...+20%), Wsg 15%%

Number of Safety Analog Inputs

8

Input Signal Range

Nominal: 0...+10V DC or 0...20 mA (with shunt)
Service: -0.1...+11.5V DC or -0.4...23 mA (with shunt)

Input Impedance

Analog Input: >2 MQ

Input Resolution 12 bit
Accuracy 0.5%
Number of Analog Outputs 4t
(Standard)

. 4...20 mA
Output Signal Range 0...90 mA

Output Impedance

Current Output: 600 Q max.

Temperature, operating

0...60°C (32...140°F)

Temperature, nonoperating

-40...85 °C (-40...185 °F)

Dimensions (HxWxD), Metric

114 x 207 x 111 mm:#

Dimensions (HxWxD), Imperial

4.49 x 8.16 x 4.37 in#

1+ Non-safety-related with common safety switch-off.
* Requires a power supply with protective separation, conforming to IEC 61131-2 requirements.
# Height including latch; width including housing screws; depth including grounding bolt, connectors, and shield plate.
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RSLogix Guard PLUS! Programming Software

Development and testing of programs for all GuardPLC systems is
done with RSLogix Guard PLUS! programming software, an easy to
use yet highly powerful programming software. RSLogix Guard
PLUS! software is project-based, meaning you can store programs
for multiple controllers in one project.

RSLogix Guard PLUS! is based on graphical function blocks. Simply
design your logic using pre-defined elements such as AND-gates,
OR-gates, numerical functions, etc., then connect inputs and
outputs using the mouse.

RSLogix Guard PLUS! software offers unlimited data tags, program
pages, and function blocks for maximum flexibility.

Once RSLogix Guard PLUS! software has been configured for the
chosen controller, input and output variables are defined in a tag list
to establish the link between hardware and software in a manner
similar to that used by ControlLogix controllers and RSLogix 5000
programming software.

To save time and decrease development effort, the offline program
simulation allows you to test your program without downloading it

to a GuardPLC controller. Online program monitoring allows you to
view your logic inside the controller to see which parts are logically
true and false and to troubleshoot as necessary.

RSLogix Guard PLUS! Programming Software Examples

—— B
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Use the project management screen to write a program, perform offline
program simulation, and view the program running online.

i . ———— T ©

= deFRTaw

The hardware management screen within RSLogix Guard PLUS! lets you
configure the hardware of your GuardPLC system, create tags, and then
drag them into your program.
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Benefits

» Ease of use — program your safety control system using pre-
defined graphical elements and a "drag and drop" palette.

» Tag-based system — define program variables to suit specific
application and use variable names.

« Offline program simulation — test your program without using the
controller.

* Online program monitoring — eases troubleshooting by viewing
logic inside of GuardPLC controllers.

» Unlimited program pages and unlimited variables — configure
program to suit specific needs.

» User-defined function blocks with library function — create your
own specific instructions.

* Project-based controller linkage — store programs from multiple
controllers in one project; ideal for cells that contain multiple
GuardPLC controllers.

 Safety certified function blocks — save programming and
configuration time by using function blocks that are already
certified for use in safety applications.

System Requirements

Requirements to install RSLogix Guard PLUS! programming
software on a personal computer.

Recommended
Pentium 1V, 1.2 GHz
Windows NT/2000/XP
512 MB

at least 200 MB plus
space for user programs

1280 x 1024/true color

Minimum
Pentium Ill, 500 MHz
Windows NT/2000
256 MB

at least 200 MB plus
space for user programs

1024 x 768/256 colors

Requirements
Personal Computer

Operating System
RAM

Free Hard Disk Space

Resolution

Visit our website: www.ab.com/catalogs
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GuardPLC™ Safety Control Systems

RXLogix Guard PLUS! Programming Software/GuardPLC Hand-held Terminal

RSLogix Guard PLUS! Programming Software

You can install RSLogix Guard PLUS! programming software on a
local drive only (not a network).

Cat. No. Description

RSLogix Guard PLUS! for all GuardPLC controllers. USB

1753-PCS-USB hardlock.

RSLogix Guard PLUS! for all GuardPLC controllers. Parallel

U PR port hardlock.

Certified Function Blocks for RSLogix Guard PLUS!

GuardPLC Certified Function Blocks are additional, application-
specific instructions that can be used in your GuardPLC controller's
application program. Certified by TUV, these function blocks make
application development, debugging, and troubleshooting quicker
and easier. Certified Function Blocks are sold in suites or libraries
that contain several blocks for specific applications.

Cat. No. Description

Basic Suite of Certified Function Blocks. Includes: E-stop.
1753-CFBBASIC | Diverse Input, Light Curtain, Two-hand Run Station, Enable
Pendant, Redundant Output, and Pulse Test Output.

GuardPLC OPC Server Software

GuardPLC OPC Server software allows a Windows-based PC to
read data from and write data to the GuardPLC controller across the
GuardPLC Ethernet network. For example, a VersaView computer
could be running the GuardPLC OPC server and RSView software,
then could display status information from the GuardPLC controller,
such as which e-stop has been pressed, which gate is open, or
which light curtain has been interrupted.

Cat. No. Description

1753-OPC | GuardPLC OPC Server software

GuardPLC Hand-held Terminal

B

The GuardPLC Hand-held Terminal is a maintenance tool that lets
you commission new GuardPLC controllers and Distributed 1/0
modules by downloading configuration data and the application
program. Store all of the programs for a project on a multimedia
memory card, and connect to any GuardPLC device on the Ethernet
network. The hand-held terminal is ideal for a downtime event that
requires quick replacement of a GuardPLC controller or DIO block,
helping to get production up and running again.

1753-HHT Specifications

Operating Voltage Range

2.4...3.0v DC

Current Consumption

Approximately 360 mA (display
illumination off)

Approximately 560 mA (display
illumination max)

Batteries

2 AA rechargeable batteries
NiMH 2000 mAh or standard
batteries

Operating Time, Min.
with NiMH 2000 mAh batteries

Approximately 3 hours

Battery Charger, Supply Voltage

12v

Battery Charger, Current Input

<0.83A

Battery Charger, Charging Current

Approximately 1 A

Battery Charger, Trickle Charge

25 mA

Temperature, operating

5...55 °C (41...131 °F)

Temperature, nonoperating

-40...70 °C (-40...158 °F)

Relative Humidity

5...90% noncondensing

Vibration

59 @ 10...500 Hz

Shock, operating 15¢g
Dimensions (HxWxD), Metric 16.5x9x 3 cm
Dimensions (HXWxD), Imperial 6.5x3.4x1.2in
Weight, Metric 300 g

Weight, Imperial 0.66 Ib
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GuardLogix® Integrated Safety Systems

Overview/Controllers

GuardLogix Integrated Safety System Overview

A GuardLogix® controller is a full-function Logix processor that also
provides safety control. The GuardLogix system is a dual processor
solution that uses a primary controller and a safety partner to
achieve SIL 3, PLe. A major benefit of this system is that it is a
single project, with safety and standard control together. The
GuardLogix system is a 1002 safety architecture that provides
unmatched safety and ease of use.

Just like other Logix processors during development, safety and
standard have the same rules. Online editing, forcing, even multiple
users are all allowed. Once the project is tested and ready for final
validation, you set the Safety Task to a SIL 3 integrity level, which is
then enforced by the GuardLogix controller. When safety memory is
locked and protected, the safety logic cannot be modified. On the
standard side of the GuardLogix controller, all functions operate like
a regular Logix controller, motion, drive, sequential, even process.
Thus, online editing, forcing, and other activities are all allowed,
while safety is securely isolated.

With this level of integration, safety memory can be read by
standard logic and external devices, such as HMls or other
controllers, eliminating the need to condition safety memory for use
elsewhere. The result is easy, system-wide integration and the ability
to display safety status on displays or marquees. Use Guard 1/O
modules for field device connectivity on Ethernet or DeviceNet
networks. For safety interlocking between GuardLogix controllers,
use Ethernet or ControlNet networks. Multiple GuardLogix
controllers can share safety data for zone-to-zone interlocking, or a
single GuardLogix controller can use remote distributed safety 1/0
between different cells/areas.

Features

Environmentals and Certifications
GuardLogix Controllers Environmental Specifications

1768 Compact
GuardLogix

1756 GuardLogix

Controllers Controllersx
Operating temperature |0...60 °C (32...140 °F) 0...60 °C (32...140 °F)
Storage temperature -40...85 °C -40...85 °C
(-40...185 °F) (-40...185 °F)

Relative humidity 5...95% noncondensing
2 gat 10...500 Hz
3049

509

5...95% noncondensing
5 gat 10...500 Hz
309
509

Vibration

Operating shock

Nonoperating shock

* 1768 Compact GuardLogix controller specification and certification listings
are preliminary.

GuardLogix Controllers Certifications

Certifications: UL, c-UL-us, CE, CSA, C-Tick, FM, ATEX, certified by

TOV for Functional Safety.

When product is marked. See the Product Certification link at
www.ab.com/certification/ce to Declarations of Conformity,
Certificates, and other certification details. For safety and SIL
certification details, see

www.rockwellautomation.com/products/certification/safety/index.html.

GuardLogix Controllers

User Memory
Standard Safety Task Module
Tasks and and Expansion
Cat. No. Description Components | Components Capacityt
1756-L61S GuardLogix 2 MB 1MB
1756-L62S safety 4 MB 1 MB
1756-L63s| ~ controller 8 MB 375MB | Not applicable
g GuardLogix
Vele-Lel safety partnerx - -
1768 Modules:
2
1768-L43S Compact 2 MB 0.5 MB 1769 Modules:
GuardLogix 16
safety 1768 Modules:
controller 4
1768-L45S 3 MB 1 MB 1769 Modules:
30

* A safety partner is required for each 1756 GuardLogix controller.

T You can install any combination of motion and network modules in a 1768
system. A maximum of two network modules may be installed in a 1768
system.

In addition to the standard features of a Logix controller, GuardLogix controllers have these safety-related features.

1756-L61S, 1756-L62S, 1756-L63S, 1756-

Feature LSP

1768-L43S, 1768-L45S

Standard and safety
e EtherNet/IP

e ControlNet

e DeviceNet

Communication options

Standard

o EtherNet/IP
e ControlNet
® DeviceNet

Safety
e EtherNet/IP
e ControlNet

® 256 EtherNet/IP; 128 TCP (1756-EN2x)
* 128 EtherNet/IP; 64 TCP (1756-ENBT)
* 100 ControlNet (1756-CN2/A)

® 40 ControlNet (1756-CNB)

Network connections, per
network module

¢ 128 EtherNet/IP; 64 TCP (1768-ENBT)
e 48 ControlNet (1768-CNB)

Controller redundancy

Not supported

Programming languages

Standard control—all languages
Safety control—relay ladder

=
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GuardLogix® Integrated Safety Systems

Overview/Controllers

Example Configuration—1756 GuardLogix System

l

HEEE
HEAEEEERE
SlowlZl s 18 |0
u(% T o u‘% 8 A E
NEANNNSEE
I—HART
. 9
828
Kinetix AS Tower
Servo Drive s Light PowerFlex 70
L ArmorBlock
] Guard 1/0 Valve
Motor Feedbac Mg\}voerr
Servo Motor %
DeviceNet

% ControlNet e

CopacBIock
rg]ﬂowmeter Guard 1/0

edils| evel

Q

Foundation
Fieldbus

EtherNet/IP

FLEX XT 1/O

Other Systems

o i

-

CompactBlocK
Guard /10 ==
PowerFlex 70

PowerFlex 755

Example Configuration—1768 Compact GuardLogix System
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GuardLogix® Integrated Safety Systems

Software

Standard Components in a GuardLogix System

Virtually all standard components are approved for use in GuardLogix safety systems. For specific series or version supported, see

www.rockwellautomation.com/products/certification/safety/index.html.

For control that is not SIL 3 related, other 1756 series I/O modules can be used with 1756 GuardLogix controllers and 1768 or 1769 I/0O
modules can be used with 1768 Compact GuardLogix controllers. These modules must be certified to the Low Voltage and EMC Directives.
Refer to www.ab.com/certification/ce to find the certificate for the Programmable Control — ControlLogix or CompactLogix Product Families.

Accessories
Replacement Batteries

1756-BA2
Lithium battery (0.59 g)
1756-L61S, 1756-L62S, 1756-L63S

Description
GuardLogix controllers

Software

GuardLogix controllers use RSLogix™ 5000 programming software,
the standard development environment for all Allen-Bradley Logix
controllers. RSLogix 5000 software manages safety, so you don't
have to manually manage the separation of standard and safety
memory, or worry about partitioning logic to isolate safety.
FactoryTalk Suite from Rockwell Software extends the Rockwell
Automation Integrated Architecture™ by providing an information
tier of software applications and services for production and
performance management. Tight integration with the Rockwell
Automation Logix control platform, as well as connectivity to third-
party and legacy systems can help deliver a seamless flow of high-
fidelity data across your enterprise.

Industrial CompactFlash Cards

CompactFlash cards offer nonvolatile memory (flash) to permanently
store a user program and tag data on a controller. You install the
1784 CompactFlash card in a socket on the controller. You can
manually trigger the controller to save to or load from nonvolatile
memory or configure the controller to load from nonvolatile memory
on power up.

1756 and 1768 GuardLogix controllers support user program
storage or retrieval by using a CompactFlash card with version 18 or
later of RSLogix 5000 software.
1784-CF64
64 MB

1784-CF128
128 MB

Memory
Weight, approx.

14.2 g (0.5 02)

Safety-certified Instructions in RSLogix 5000 Software
All instructions available for use within the safety task are certified
safety instructions. Choose from standard relay ladder safety
instructions and safety application instructions, including:
* 49 safety-certified instructions

— Subset of standard ladder logic instruction set
» Safety-certified application instructions

— Dual channel suite - 6 instructions

— Metalforming suite - 10 instructions

— Muting suite - 3 instructions

— Safety mat

— Two Sensor Symmetrical Muting — -
TSSM  TwoSensorSymmetricalMutingFunction -(O1)— EgatsPos\llon Mode Se‘eCl%odeSelemor o)
Restart Type MANUAL Input 1 Modulel:I.PtO0OData
S1-S2 Discrepancy Time (Msec) 1000 ~CML)— 1 o)
$1,S2-LC Minimum Time (Msec) 5000 Input 2 Modulel:1.Pt01Data
S1,52-L T >— P - 1 o3>
Maxirme— Two Sensor Asymmetrical Muting - Input 3 Modulel:l.Pt02Data
Maximu | TSAM TwoSensor i ction —CO1)— 0 HCo4d)—
Light Ct | Restart Type MANUAL [ Madiidat -l PO AAtn
S1-S2 Time (Msec) 5000 HCMLD— T
Sensor | S2-LC Time (Msec) 5000 — Safety Mat e
Maximum M - . o SMAT OperatorSafetyMat (01—
Sensor Maximum O Restart Type MANUAL
=—=— Four Sensor Bi-Directional Muting e u— Short Circuit Detect Delay Ti M 500 SRCA)
Enable tight Curtail | £5pyt FoursensorBiDirectionalMutingFunction |-CO1)— ort Circuit Detect Delay Time (Msec) <
Restart Type MANUAL Channel A Module1:I.PtooData |HCSRCB)—
overrig, | SE"sOrt S1-S2 Time (Msec) 3000 CML)— anne uietl <
$2-LC Time (Msec) 3000 Channel B Modulel:l. Pto1Data [HCFPO—
mputst | 552 | Le-s3 Time (Msec) 3000 (-CCAD— : a <
S3-S4 Time (Msec) 3000 Input Stat Modulel:1.CombinedStatt
Muting Enable Mute [ o imum Mute Time (Sec) 20 CFPY— nput Status oduletl CombinedStatus
Override Maximum Override Time (Sec) SeeNotes Reset Module1:1.Pt11Data
Reset irection eeNote 0
Input Status Light Curtain LightCurtain1.01
DCST-
Muting L
uing Lam - sensor 1 Module1:1.Pto2Data Dual Channel Input Stop With Test O o
Reset DCST MainGate H(O1)— = =
Sensor 2 Module1:1.Pto3Data Safety Function SAFETY GATE 0 o
. 1 Input Type  EQUIVALENT - ACTIVE HIGH H(TCO— m .
Sensor 3 Modulel:l.CombinedStatus Discrepancy Time (Msec) 500 E )
1 =)
Sensor 4 Modulel:l.MutingStatus DCl 3 E —
1 Dual Channel Input Monitor o
Enable Mute SeeNote2 DCM . camswitch (~(01)— [\v] (/7]
0 Safety Function CAM SWITCH =
Override HoldToRunKeySwitch.01 Input Type  EQUIVALENT - ACTIVE HIGH -CIS)— O >
0 Discrepancy Time (Msec) 500 | . . (o) *&3
Input Status Modulel:l.Combir DCSRT- — E Y—
X X 1 — Dual Channel Input Start (1]
Muting Lamp Status Modulel:l.MutingStatus DCSRT MomentaryPushButton (~(0O1)— 1 U)
1 Safety Function START BUTTON L)
Reset Modulel:l.Pt11Data Input Type  EQUIVALENT - ACTIVE HIGH -CFPD—
0 Discrepancy Time (Msec) 500

Enable SeeNotel
0

Channel A Modulel:1.PtO0OData

1
Channel B Modulel:l.Pt01Data
Input Status ~ Module1:1.CombinedStatus

Reset Modulel:I.Pt11Data
0

Safety application instructions provide unmatched ease of use for complex safety functions like
muting, safety gate control, metalforming, and more.

Visit our website: www.ab.com/catalogs
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Logic
Guard I/0™ Modules

Overview

Guard I/0™ Modules Overview

Control and monitor your safety devices with Guard I/O. When used
with Rockwell Automation safety controllers, Guard 1/0
communicates on EtherNet/IP or DeviceNet using CIP Safety
protocol. As an effective technology, Guard I/O detects failures at
the 1/0 and field device level, while helping enhance operator
protection.

CompactBlock Guard I/0O modules are available in IP20 (in-cabinet)
form factor. ArmorBlock Guard 1/0 modules are 1P64, IP65, or IP67
(on-machine) form factor (as marked on the product label) . POINT
Guard 1/O provides maximum 1/O density in minimal panel space.
Guard 1/0 modules offer the following advantages when
implementing a safety control system:

* Reduced engineering — Onboard, Guard I/O has self-
diagnostics, hardware testing, and field circuit testing (short-
circuit, wire break, discrepancy) with no additional programming
required.

 Cost-reduced hardware options — Helps increase ability to
safely shutdown an application without additional safety relays.

» Space-savings — Monitor and control more safety devices using
less panel space.

» Use of existing network infrastructures — Connect to standard
and safety 1/0 over one DeviceNet or EtherNet/IP network.

* Flexibility and easy migration to EtherNet/IP — The same
Guard I/0O modules for both DeviceNet and EtherNet/IP networks
lets you re-use engineering designs.

« High safety level — certified by TUV for Functional Safety up to
SIL 3 and PLe/Category 4.

Common Guard I/0 Module features:

* Integrated pulse test outputs for testing safety circuitry like e-
stops and gate switches, for use in applications up to
Performance Level e/Category 4. These outputs can also be used
independently for standard output control or voltage source to
sensors.

» Safety outputs, with integrated pulse testing for use in applications
up to PLe, Cat.4.

* Ability to detect at each 1/0 point:

— short-circuit to 24V DC or OV

— wire breakage

— discrepancy of dual channel circuitry, due to mechanical
alignment or a failure

* All Guard I/0 modules have common circuit functionality,
operation, programming, troubleshooting, and diagnostics.

¢ Built in diagnostic LEDs for I/O circuitry and power status.

¢ |/O point status available to any controller.

* EDS file or Logix 5000 profile compatible.

* Removable and keyed terminal blocks.

* Common power and I/O wiring across Guard I/O modules on
DeviceNet and EtherNet/IP networks (1791DS-1B16/1791ES-IB16
and 1791DS-I1B8XOBV4/1791ES-IB8XOBV4).

» Safety input power source separate from safety output power
source.

* Removable and insertable under power, when following
appropriate safety practices.

* Electronic overcurrent protection of all outputs.

CompactBlock Guard I/0 Modules

ArmorBlock Guard 1/0 Modules

POINT Guard I/0 Modules

Cost-effective block I/O for use in an

Description
escriptio enclosure.

Cost-effective block I/O with IP64, IP65, or
IP67 protection (as indicated on the
product label) for use on the machine.

Cost-effective 1/0 modules provide
maximum 1/O density in minimum panel
space.

Digital Safety Inputs Up to 16 channels

Up to 8 channels

Up to 8 channels

Digital Safety Outputs |Up to 8 channels

Up to 4 channels

Up to 8 channels

Safety Relays Up to 4 channels (1791DS) No

No

High Current Capacity

Outputs Up to 2 amps per channel

Up to 2 amps per channel

Up to 1 amp per channel

UL Listed for Class I, Division 2 Group

Use in Hazardous Areas No

UL Listed for Class I, Division 2 Group

AB,C,D A,B,C,D; ATEX
DeviceNet
Interface Module 1756-DNB, 1753-DNSI, 1752 1756-DNB, 1753-DNSI, 1752 1734-PDN
Bulletin Number 1791DS 1732DS 1734

EtherNet/IP

Interface Module 1756-ENBT, 1756-EN2T, 1756-EN2F

Not available

1734-AENT, 1734-AENTR

Bulletin Number 1791ES

Not available

1734

Visit our website: www.ab.com/catalogs
Publication S117-CA001A-EN-P
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Overview

Typical Configurations

ControlLogix (or GuardLogix) Controller
with 1756-DNB Module TW";‘:I?:“R“”
Neth:r7k850|;v'3; gupply el W el SmartGuard 600
- el EEUEEE Controller
(T
'”””””‘HHHH nnnn =] E ElffTrojan
il Safety Gate
) Interlock Switch
DeviceNet Network
1791DS-IB8XOBV4 1792D ArmorBlock MaXum 1/0O
CompactBlock Guard 1/0 )
) [ 2
Series 9000
. Photoelectric oL
GuardShield d Proximity Sensor
Safety Light Curtai Sensors Pneumatic
atety Lignt Gurtain 1732D-B8M8  1732D-OBSEMS Valve
AmorBlock /O ArmorBlock /0 E-Stop On-Machine ArmorBlock Guard /O
Noncontact 1732DS-1B8  1732DS-IB8XOBV4
708 Sty ool S 1791DS-1BEXOBS ;
Y CompactBlock Guard 1/0 @
l Atlas/Spartan . I
Guard Locking [ ] N )
5] Safety Switch ) ArmorStart with
PowerFlex 70 Drive Safety Monitor
o with DriveGuard i
L
Proximity Sensors 7
with 879D V-cable 8. 6 { 5
Elf/Trojan
Safety Gate Safety Mat
Interlock Switch Pneumatic Valve

The above example network shows how almost any 24V DC safety-rated or standard sensor can be wired to any Guard /O module to
monitor the machine’s status.

Choosing Your I/0 Hardware
Guard I/0 module options are available to minimize associated safety hardware. Additionally, installation costs, wiring time, and
commissioning time can be further reduced when using ArmorBlock Guard I/O, as shown in the example below with a light curtain muting

application.

Hazard Side

Photo Eyes Light Curtain
1732DS-IB8XOBV4

Nonhazard Side

3 2
g9
ES
Material Flow % 3
Guard I/O with Safety PLC 5 >
o +
£ 2
H dP ©
azard Power 53
A ”en Bl‘a dle Visit our website: www.ab.com/catalogs
et y Publication $117-CA001A-EN-P 5-137
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Guard I/0™ Modules
Overview/CompactBlock Guard 1/0

A variety of CompactBlock Guard I/O is available to suit most every
need.

* 1791DS-IB8XOB8 Module. This module has up to 8 single
channel safety inputs and 8 single channel safety outputs. It is
often the universally chosen Guard I/O hardware for almost every
application. Whether you need single or dual channel safety input
or safety output circuits, the 1791DS-IB8XOB8 module is a good
choice.

* 1791DS-IB4XOW4 Module. This module has up to 4 single
channel safety inputs and 4 single channel (replaceable) safety
relay outputs. This module is often chosen for AC actuators or
specialty safety interface applications. Whether you need single or
dual-channel safety input or safety output circuits, the 1791DS-
IB4XOW4 module is a good choice.

* 1791DS-IB8X0OBV4 or 1791ES-IB8XOBV4 Modules. These

modules have up to 8 single channel safety inputs and 4 dual

channel sink/source safety outputs, also know as bipolar or two-
pole switching. They are often chosen for safety actuators that
require more than 0.5 amps. For example, the control of press
safety valves or control of the solenoid on a guard-locking switch
like the Atlas or Trojan safety products. Whether you need single
or dual channel safety input circuits and dual channel safety
outputs, the 1791DS-IB8XOBV4 or 1791ES-IB8XOBV4 module will
suit most any application.

1791DS-1B16 or 1791ES-IB16 Modules. These modules have

up to 16 single channel safety inputs. They are the universal

choice of Guard I/O hardware when an application calls for the
monitoring of many safety devices in one central location. When
your safety application requires 2 safety mats, 2 run stations with

2 e-stops, or any similar configuration, these modules are an

excellent and economical choice for every programmable safety

system.

5-138

CompactBlock™ Guard I/0™

.-_:,-ﬂ!_ » B
| M=ol s

Description

CompactBlock Guard I/0O provides all the advantages of traditional

distributed I/O for safety systems. Distributed safety I/O reduces

wiring costs and startup time for machines and cells, as compared

to in-chassis I/0. You can use Guard I/O with any safety controller

that communicates on DeviceNet or EtherNet/IP networks using CIP

Safety, for the control and monitoring of safety circuits. Guard 1/0

detects circuit failures at each 1/0 point while providing detailed

diagnostics directly to the controller. With CIP Safety you can easily

integrate safety and standard control systems by using safety and

standard messages on the same wire.

Several Guard /O blocks are available with a variety of features:

* The 1791DS CompactBlock Guard I/O family consists of 24V DC
digital I/O modules that communicate on DeviceNet networks.

e The 1791ES CompactBlock Guard I/O family consists of 24V DC
digital I/0O modules that communicate on EtherNet/IP networks.

Benefits

« TUV Certified as a system with GuardLogix, GuardPLC 1600 and
1800, and SmartGuard 600 controllers

* Supports both standard and safety control

¢ |/O point-level and other detailed fault diagnostics are available to
the PLC or HMI, with the self testing inputs and outputs

* EDS (RSNetWorx for DeviceNet) or RSLogix 5000 profile
configuration

» Certified by TUV for Functional Safety up to SIL 3 according to
IEC 61508, and Category 4, PLe according to ISO 13849-1

» Supports single and dual channel devices on inputs and outputs

» Additional standard solid-state outputs that can be configured as
pulse test sources, outputs for standard PLC control, 24V DC
sources, or for muting lamp control and monitoring

* DIN Rail mounting for easy installation

* Compatible with Guardmaster and similar safety devices

Visit our website: www.ab.com/catalogs A ” en- B ra dl ey

Publication S117-CA001A-EN-P o



Logic

Guard I/0™ Modules
CompactBlock Guard 1/0

CompactBlock Guard I/0 DeviceNet Safety Module Specifications

Cat. No. 1791DS-IB12 1791DS-IB16 1791DS-IB8XOB8 1791DS-IB8XOBV4 1791DS-IB4XOW4
24V DC Input/Solid-State |24V DC Input/Output 24V DC Input / Relay
Description 24V DC Input Module on |24V DC Input Module on Output Module on Module on DeviceNet Output Module for

DeviceNet Networks

DeviceNet Networks

DeviceNet Networks

Networks

DeviceNet Networks

Current Consumption

110 mA @ 24V DC

85 mA @ 24V DC

110 mA @ 24V DC

85 mA @ 24V DC

110 mA @ 24V DC

Operating Voltage Range

20.4...26.4V DC (24V DC,
-15...+10%)

19.2...28.8V DC (24V DC,
-20...420%)

20.4...26.4V DC (24V DC,
-15...+410%)

19.2...28.8V DC (24V DC,
-20...420%)

20.4...26.4V DC (24V DC,
-15...+10%)

Digital Inputs

Number of Inputs (single-
channel)

12 safety

16 safety

8 safety

8 safety

4 safety

Input Type current sinking current sinking current sinking current sinking current sinking
\’\/Ac?Ir:age, On-State Input, |44\ pc 11V DC 11V DC 11V DC 11V DC
Voltage, Off-State IPut, | 5 pe 5V DC 5V DC 5V DC 5V DC
current, On-State Input, 16 ma, 33mA 6 mA 3.3 mA 6 mA
Digital Outputs
Number of Outputs . . 8 s_lngle-channel, safety |4 d_ual channel, safety 4 single-channel, safety
solid-state solid-state relay
: current sourcing/current
Output Type — — current sourcing sinking relay
Output Current Rating — — 0.5 A per point 2.0 A continuous 2 A max. per contact
Output Leakage Current, . 01 mA +1.0mA o
Max.
Service Life, Electrical — — — — 100 000 operations, min.
Short Circuit Protection | — — Yes Yes No
Standard Pulse Test Outputs
Number of Pulse Test 4 16 4 8 4

Sources

Pulse Test Output
Current

0.7 A per point

0.7 A per point

0.7 A per point

0.7 A per point

0.7 A per point

Short Circuit Protection

Yes

Yes

Yes

Yes

Yes

General

Temperature, operating

-10...55° C (14...131 °F)

-20°C...+60°C (-
4°F...+140°F)

-10...55° C (14...131 °F)

-20°C...+60°C (-
4°F...+140°F)

-10...55° C (14...131 °F)

Relative Humidity

5...95% noncondensing

5...95% noncondensing

10...95% noncondensing

5...95% noncondensing

10...85% noncondensing

Vibration

59 @57...150 Hz

59 @ 10...500 Hz

59 @57...150 Hz

59 @ 10...500 Hz

59 @57...150 Hz

Shock, operating

159

3049

15¢g

3049

109

Enclosure Protection

1P20

1P20

IP20

1P20

1P20

Dimensions (HXWxD),
Metric

68 x 170 x 72 mmx

81 x 170 x 76 mmx

68 x 170 X 72 mmx

81 x 170 x 76 mmx*

95 x 170 x 83 mmx

Certificationst

UL, CE, C-Tick, CSA, UL
Class | Div 2 Hazardous,
UL NRGF, ODVA
Conformance, certified
by TUV for Functional
Safety up to SIL 3 and
Cat. 4, PLe

UL, CE, C-Tick, CSA, UL
Class | Div 2 Hazardous,
ODVA Conformance,
certified by TUV for
Functional Safety up to
SIL 3 and Cat. 4, PLe

UL, CE, C-Tick, CSA, UL
Class | Div 2 Hazardous,
UL NRGF, ODVA
Conformance, certified
by TUV for Functional
Safety up to SIL 3 and
Cat. 4, PLe

UL, CE, C-Tick, CSA, UL
Class | Div 2 Hazardous,
ODVA Conformance,
certified by TUV for
Functional Safety up to
SIL 3 and Cat. 4, PLe

UL, CE, C-Tick, CSA, UL
NRGF, ODVA
Conformance, TUV
certified for functional
safety up to SIL 3 and
Cat. 4, PLe

* Includes DIN latch and connectors.
T When product is marked. See the Product Certification link at http://www.ab.com/certification for Declarations of Conformity, Certificates, and other

certification details.

All specifications are subject to change. Refer to product installations instructions.
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Guard I/0™ Modules
CompactBlock Guard I/0

CompactBlock Guard I/0 EtherNet/IP Safety Module Specifications
Cat. No. 1791ES-IB16

24V DC Input Module on EtherNet/IP

250 mA @ 24V DC

19.2...28.8V DC (24V DC, -20...+20%)

1791ES-IB8XOBV4
24V DC Input/Output Module on EtherNet/IP
250 mA @ 24V DC
19.2...28.8V DC (24V DC, -20...+20%)

Description
Current Consumption
Operating Voltage Range

Digital Inputs

Number of Inputs

16 single channel; 8 dual channel

8 single channel; 4 dual channel

Input Type current sinking current sinking

Voltage, On-State Input, Min. 11V DC 11V DC

Voltage, Off-State Input, Max. 5V DC 5V DC

Current, On-State Input, Min. 3.3 mA 3.3 mA

Digital Outputs

Number of Outputs 0 4 dual channel

Output Type —_ Current sourcing/current sinking - bipolar pair
Output Current Rating — 2.0 A continuous

Short Circuit Protection Yes Yes

Standard Pulse Test Outputs

Number of Pulse Test Sources

16 current sourcing

8 current sourcing

Pulse Test Output Current

0.7 A per point

0.7 A per point

Short Circuit Protection

Yes

Yes

General

Temperature, operating

-20...60° C (-4...140° F)

-20...60° C (-4...140° F)

Relative Humidity

5...95% noncondensing

5...95% noncondensing

Vibration

5 gat 10...500 Hz

5gat 10...500 Hz

Shock, operating

3049

309

Enclosure Protection

1P20

P20

Dimensions (HxWxD), Metric

80 x 196 x 77 mmx

80 x 196 x 77 mmx

cULus, CE, C-Tick, CSA, UL Class | Div 2 cULus, CE, C-Tick, CSA, UL Class | Div 2
Hazardous, UL NRGF, ODVA Conformance, certified |Hazardous, UL NRGF, ODVA Conformance, certified

Certifications by TUV and UL for Functional Safety up to SIL 3 by TUV and UL for Functional Safety up to SIL 3
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and Cat. 4, PLe

and Cat. 4, PLe

* Includes terminal block.

+ When product is marked. See the Product Certification link at http://www.ab.com/certification for Declarations of Conformity, Certificates, and other

certification details.

All specifications are subject to change. Refer to product installations instructions.
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ArmorBlock® Guard I/0™

Description

ArmorBlock® Guard I/0O™ provides all the advantages of traditional
distributed 1/O for safety systems, but has an IP64, IP65, or IP67
package (as marked on the product label) that can be mounted
directly on your machine. On-machine safety I/O reduces wiring
time and startup costs for safety controller applications by

Specifications

T Cat. No. 1732DS-1B8 1732DS-IB8XOBV4
@ j 24V DC Input/Output
¥ Description 24v DC. Input Module Module on DeviceNet
for DeviceNet Networks
u Networks

Current Consumption

85 mA @ 24V DC

1/0 Operating Voltage
Range

19.2V...28.8 V DC (24V DC, -20...+20%)

Digital Inputs

Number of Inputs

8 safety single-channel or 4 safety dual-channel

Input Type

current sinking

Voltage, On-State Input,
Min.

11v DC

Voltage, Off-State Input,
Max.

5V DC

Current, On-State Input,
Min.

3.3 mA

Digital Outputs

Number of Outputs

4 safety solid-state

Output Type

dual channel, current
sourcing/current sinking

eliminating electrical boxes and simplifying cable installation. The pair
ArmorBlock family provides industrially hardened 1/O blocks that Output Current Rating | — 2.0 A max per point
you can mount directly on equipment near sensors or actuators. Short Circuit Protection | Yes

Wiring the I/O to the sensors and actuators is easy using pre-wired
quick disconnect cables.

You can use Guard I/0 with any safety controller that communicates
on DeviceNet using CIP Safety for the control and monitoring of
safety circuits. Guard I/O detects circuit failures at each 1/0 point
while providing detailed diagnostics directly to the controller. With
CIP Safety, you can easily integrate safety and standard control
systems by using safety and standard messages on the same wire.

The 1732DS ArmorBlock Guard I/0O family consists of 24V dc digital
1/0 modules that communicate on DeviceNet networks. The 1/0
connectors are sealed M12 micro style while the network and
auxiliary power connectors are sealed mini style. Plus, the
ArmorBlock Guard I/O uses the same input and output M12 pin
configuration as standard ArmorBlock and Maxum.

Benefits

* |P64, IP65, or IP67 rated for direct mounting on machine without
an enclosure
(rating is marked on the product label)

e Compact footprint

* Quick disconnect dual-channel M12 1/O connectors allow a single
cable connected between ArmorBlock Guard 1/0 and a dual-
channel safety device (See the following table of Allen-Bradley
Guardmaster safety devices)

* TUV certified as a system with GuardLogix, GuardPLC1600/1800,
SmartGuard 600 controllers

» Supports both standard and safety control

» Supports single and dual-channel devices on inputs and outputs

* |/O point-level and other detailed fault diagnostics are available to
the PLC or HMI with self-testing inputs and outputs

* EDS (RSNetWorx for DeviceNet) or RSLogix 5000 profile
configuration

» Certified by TUV and UL for Functional Safety up to SIL 3
according to IEC 61508, and PLe/Category 4, according to ISO
13849-1

» Additional standard solid-state outputs can be configured as pulse
test sources, outputs for standard PLC control, 24V dc sources, or

muting lamp control and monitoring

=
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Standard Pulse Test Outputs

Number of Pulse Test
Sources

8

Pulse Test Output
Current

0.7 A per point

Short Circuit Protection

Yes

General

Temperature, operating

-20°...+60°C (-4°C...+140°F)

Relative Humidity

10...95% non-condensing

Vibration

0.76 mm @ 10...500 Hz

Shock, operating

3049

Enclosure Protection

IP64, IP65, or IP67 as marked on the product label

Dimensions (HXWxD),
Metric

179 x 70 x 68.7 mmx*

Dimensions (HXWxD),
Imperial

7.05x2.76 x 2.71 ink

Weight, Metric

600 g

Weight, Imperial

1.21b

Certifications#

UL, CE, C-Tick, CSA, UL NRGF, ODVA
Conformance, certified by TUV for Functional
Safety up to SIL 3 and PLe/Cat. 4

* Includes terminal block.

# When product is marked. See the Product Certification link at
http://www.ab.com/certification for Declarations of Conformity, Certificates,
and other certification details.

All specifications are subject to change. Refer to product installations

instructions.
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Safety Products that Connect Directly to ArmorBlock Guard I/0 with a Single 5-Pin Micro (M12) Patchcordx

Cat. No. (with
Product Family Actuator Type M12) Catalog Page
e Flat 440K-E2NNFPS 3-11
Semi-flexible 440K-E2NNAPS 3-11
Flat 440K-C2NNFPS 3-15
Cadet - -
Semi-flexible 440K-C2NNAPS 3-15
) Standard 440K-V2NNSPS 3-19
Trojan T15 -
Fully-flexible 440K-V2NNBPS 3-19
Trojan T15-GD2 GD2 Standard 440K-V2NNGPS 3-19
, Standard 440K-T2NBSPS 3-23
Trojan T5 -
Fully-flexible 440K-T2NBBPS 3-23
Trojan T5-GD2 GD2 Standard 440K-T2NBGPS 3-23
MT-GD2, Case Color Red with Snap- None 440K-M2NBNDS 3-29
acting Contacts None 440K-M2NANDS 3-29
MT-GD2, Ca§e Color Yellow, Snap- None A40K-M2NANYS 3.09
acting Contacts
Sorit Solid - 50x@10 mm 440H-S2NNPPS 3-91
rite
P Pre-bored - 30x@16 mm 440H-S2NNHPS 3-91
Ensl Solid - 50x@10 mm 440H-E2NNPPS 3-95
nsign
9 Pre-bored - 30x@16 mm 440H-E2NNHPS 3-95
Lifeline3 N/A 440E-D2NNNYS [S-3503977]
Lifeline4 N/A 440E-L2NNNYS 4-11
Emergency Stop N/A 800F-1YMQ53V 4-43
Safety Mats N/A 440F-MxxxHXNN 2-94

* Only the 2 N.C. safety contacts of the safety switches are connected to the 5-pin micro (M12) connector.

1732DS ArmorBlock Guard I/0 Micro Connector Pin Assignments

Input Configuration Output Configuration
Pin Signal Female Pin Signal
1 Test Output n+1 2 1 Output +24V dc Power
2 Safe Input n+1 \;‘——§ 5 2 Output n+1 (Sinking)
3 Input Common /\7’ ) 3 Output Power Common
1—r™s :
4 Safe Input n \w\\ 4 Output n (Sourcing)
5 Test Output n 4_/:'/ 3 5 Output Power Common

5-142
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1732DS ArmorBlock Guard I/0 Mini Connector Pin Assignments

ArmorBlock Guard 1/0 DeviceNet Configuration

Pin Signal Male Female
1 Drain
2 V+ (Red)
3 V- (Black) o 6 (5) (1)
4 CAN_H (White) 9 0 o )
(3) (3]
5 CAN_L (Blue)

ArmorBlock Guard I/0 Power Configuration

Pin Signal Male
1 Output +24V dc Power (Red)
2 Input +24V dc Power (Green)
Input Power Common (White) o 9
4 Output Power Common (Black) 9 o
ArmorBlock Guard I/0 Recommended Compatible Cables and Connectorsx*
Description Cat. No.
h DC Micro (M12) Male Cordset 889D-M5AC-#
. \ DC Micro Style Patchcord 889D-F5ACDM-1
- DC Micro V-Cable for Single-Channel Sensors 879D-F4ACD5M-§

‘ M12 Single-Channel Splitter 879D-FAD5M
‘/,._ M12 Terminal Chamber—Straight Male 871A-TS5-DM

é’s M12 Terminal Chamber—Right Angle Male 871A-TR5-DM
f-

* All cables must use 5-pin connections for ArmorBlock Guard /O M12 input compatibility.
#% Replace symbol with OM3 (0.3 m), 2 (2 m), or 5 (5 m) for standard cable length.

T Replace symbol with 1 (1 m), 2 (2 m), 5 (56 m), or 10 (10 m) for standard cable length.

§ Replace symbol with OM3 (0.3 m), 1 (1 m), 2 (2 m), or 5 (5 m) for standard cable length.
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Single Channel Wiring (879D-F4AACD5M and 1485P-PID5-RR4)
Gray

%5
N Black Black 54
B
3) ue Py Blue >3
ConnectorA 2> White White 52
. Brown Brown
1/ ,1
4 Black
N Blue
Connector B .
2 White
15 Brown
4
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POINT Guard I/O™

Description

POINT Guard I/0™ modules are safety-rated /0 modules designed
to fit into the standard POINT 1/O system, offering automation and
safety functionality in a maximum density 1/O solution. They are
ideal for use is applications requiring safety and automation control.
They communicate by using CIP Safety protocol over EtherNet/IP
for GuardLogix controllers or DeviceNet for SmartGuard safety
controllers. The application of CIP Safety protocol allows
simultaneous transmission of safety and automation control and
diagnostic data over one CIP network.

POINT Guard 1/0 and POINT 1/O can be controlled by one
GuardLogix controller for both safety and automation control
through one node. If separate safety control is required, a
GuardLogix controller can be used with POINT Guard 1/O for safety
control and a ControlLogix controller can be used with POINT 1/0O
for automation control. No changes are required to the POINT I/O
system.

This solution is ideal for applications requiring maximum I/O density
in minimum panel space. The advanced solid-state design allows for

module replacement in minutes and helps reduce the need for
special maintenance or training.

POINT Guard I/O is designed for use with industrial equipment and

is especially suited for robotic, point-of-operation, guard-monitoring,

and distributed control applications.

Benefits

* Mix safety inputs and outputs with standard POINT /O, all with
one node

* Maximum /O density in minimum panel space

* Simple to add to existing panels using POINT I/O

¢ 1/O point-level diagnostics quickly identify problems and reduce
downtime

* Easy configuration by using RSLogix 5000 with full support of IP
addressing

» Optimize installations by assigning individual test output for safety
input device

» Connect single and dual-channel safety devices on inputs and
outputs

» Certified by TUV for Functional Safety up to SIL 3 according to
IEC 61508, and PLe/Category 4, according to ISO 13849-1

* Muting lamp control and monitoring on selected test pulse outputs

=
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Networking with POINT Guard 1/0™

POINT Guard I/0™ modules are used in the POINT I/O platform and
can communicate safety messages via network adapters to connect
to EtherNet/IP or DeviceNet networks. Use these adapters for
network communication.

Network System Adapterx
) 1734-AENT
EtherNet/IP GuardLogix
1734-AENTR
DeviceNet SmartGuard 600 1734-PDN

* Not compatible with 1734-ADN, 1734-ADNX, 1734-AP, or 1734-ACNR
adapters.

Specifications

Cat. No. 1734-1B8S 1734-0OB8S
Description IF’oint 1/0 24V DC 8 Point I/0 24V DC 8
nput Safety Module Output Safety Module
PointBus Current (mA), Max. 175 190
Operating Voltage Range 19.2...28.8V DC 19.2...28.8V DC
Digital Inputs
Number of Inputs 8 —
Input Type Current Sinking —
Voltage, On-State Input, Min. 11V DC —
Voltage, Off-State Input, Max. |5V DC —
Current, On-State Input, Min. 3.3 mA —
Input Delay Time, Off to On 16.2 ms max —
Input Delay Time, On to Off - —
Digital Outputs
Number of Outputs — 8
Output Type — Current Sourcing
Output Current Rating, Max. — 1 A max per point
éeue:lgige N(Ijalgrent, Off-State _ 0.1 mA
'\OAL;t)Eut Delay Time, Offto On, |__ 6.2 mst
:\)/l:t:m Delay Time, On to Off, | 6.2 ms§

Short Circuit Protection —
Overcurrent Detection —
Standard Pulse Test Outputs
Number of Pulse Test Sources
Pulse Test Output Current

Pulse Test Output Leakage
Current, Max.

Short Circuit Protection

Yes, Electronic
Yes

4 —
0.7A per point —

0.1 mA —

Yes —

General

-20...55 °C (-4...131 °F)
-40...85 °C (-40...185 °F)
5...95% noncondensing
5 gat 10...500 Hz

3049

P20

77.0 x 25.0 x 55.0 mmx
3.083 x 0.98 x 2.17 inx
62.4 g

220z

CE, C-Tick, CSA, ODVA Conformance, certified
by TUV for Functional Safety up to SIL 3 and
PLe/Cat. 4

Temperature, operating
Temperature, nonoperating
Relative Humidity

Vibration

Shock, operating

Enclosure Protection
Dimensions (HxWxD), Metric

Dimensions (HXWxD), Imperial
Weight, Metric
Weight, Imperial

Certifications#

Note: All specifications are subject to change. Refer to product installations

instructions.

* Includes terminal block.

# When product is marked. See the Product Certification link at
http://www.ab.com/certification for Declarations of Conformity, Certificates,
and other certification details.

f Off/on delay is time from a valid ouput "on" signal to output energization.

§ On/off delay is time from a valid output "off" signal to output
deenergization.
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