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GuardLogix Safety Application Instruction Set

Important User Information

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

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

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be
impaired.
In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the use

or application of this equipment.

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

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

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

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

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

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

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

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

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

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

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

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

Global changes

The Legal noticeshave been updated.

New or enhanced features

This table contains a list of topics changed in this version, the reason for the
change, and a link to the topic that contains the changed information.

Topic Name Reason

Dual Channel Input Stop with Test (DCST) In the Fault Codes and Corrective Actions table, updated
Fault Code numbers 164400116385, 16#4002 16386, and
1644003 16387.

In the Diagnostic Code and Corrective Actions table,
updated Diagnostic Code numbers 1644000 16384 and
16#400116385.

Dual-channel Input Start (DCSRT) In the Fault Codes and Corrective Actions table, updated
Fault Code numbers 1644000 16384, 164400116385,
16#4002 16386, and 1644003 16387.

In the Diagnostic Code and Corrective Actions table
updated Diagnostic Code numbers 16#4000 16384.

Dual Channel Input Stop with Test and Lock In the programming diagram, updated Note 1to correct
(DCSTL) wiring and programming example the parenthetical reference to the falling edge of the
Test Request input, changing it from (0->1) to (1->0).
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Preface

GuardLogix Controller

Operation
Certified Instructions

This reference manual is intended to describe the Rockwell Automation
GuardLogix Safety Application Instruction Set, which is type-approved and
certified for safety-related function in applications up to and including Safety
Integrity Level (SIL) 3 according to IEC61508, and Performance Level, PLe
(Cat.4), according to ISO13849-1.

The timing diagrams that are presented in the manual are for illustrative
purposes only. The actual response times are determined by the performance
characteristics of your application.

Use this manual if you are responsible for designing, programming, or
troubleshooting safety applications that use GuardLogix controllers.

You must have a basic understanding of electrical circuitry and familiarity
with relay ladder logic. You must also be trained and experienced in the
creation, operation, programming and maintenance of safety systems.

The term Logix5000 controller refers to any controller that is based on the
Logix5000 operating system.

The GuardLogix safety controllers are part of a de-energize to trip system,
which means that all of its outputs are set to zero when a fault is detected.

The table below lists the instructions that are certified for use in GuardLogix
systems. For the latest information, see our safety certificates and revision
release lists at
http://www.rockwellautomation.com/global/certification/safety.page?

Studio 5000 Logix Designer®Software Version 31and Later Drive
Safety Instructions

Instruction Instruction Name Certification
Abbreviation

SBC Safe Brake Control TOv

SDI Safe Direction OV

SFX Safely Feedback Interface OV

SLP Safely-Limited Position OV

SLS Safely-Limited Speed OV

S08 Safe Operating Stop OV

SS1 Safe Stop 1 OV

852 Safe Stop 2 OV

RSLogix 5000 Software Version 17 and Later Metal Form and Safety

Instructions.

Instruction Instruction Name Certification
Abbreviation

AVC Auxiliary Valve Control oV
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Instruction Instruction Name Certification
Abbreviation
CBCM Clutch Brake Continuous Mode DGOV’
TOv
CBIM Clutch Brake Inch Mode De0V!
TOv
CBSSM Clutch Brake Inch Mode DGOV
TV
CPM Crankshaft Position Monitor G0V
TOV
CROUT Configurable Redundant Output De0V!
TV
CSM Configurable Redundant Output DGOV
TV
DCM Dual Channel Input Monitor DGOV’
TV
DCS Dual Channel Input Stop DGOV
TV
DCSRT Dual Channel Input Start DGOV
TOv
DCST Dual Channel Input Stop with Test | DGOV!
TV
DCSTL Dual Channel Input Stop with Test | DGOV’
TV
DCSTM Dual Channel Input Stop with Test | TOV
DCA Dual Channel Input Stop with Test | TOV
DCAF Dual Channel Analog Input - TOv
floating point version
EPMS Eight Position Mode Selector DGOV’
TV
FSBM Four Sensor Bidirectional Muting | TOV
MMVC Four Sensor Bidirectional Muting | DGOV’
TV
MVC Four Sensor Bidirectional Muting | DGOV’
TOv
SMAT Four Sensor Bidirectional Muting | TOV
THRSe Four Sensor Bidirectional Muting | DGOV’
TV
TSAM Four Sensor Bidirectional Muting | TOV
TSSM Four Sensor Bidirectional Muting | TOV

'At the time of publication, these instructions are not DGUV-certified for use
with Compact GuardLogix 5370 controllers, and are certified only for
firmware versions 17...21 for GuardLogix and 1768 Compact GuardLogix
controllers.
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Preface

RSLogix 5000 Software Version 14 and Later Metal Form and General

Instructions.

Instruction Instruction Name Certification

Abbreviation

DIN Diverse Input oV

ENPEN Enable Pendant TOv

ESTOP Emergency Stop OV

FPMS Five-position Mode Selector OV

LC Light Curtain OV

RIN Redundant Input OV

ROUT Redundant Output OV

THRS Two-hand Run Station OV
Terminology In this manual, ‘programming software’ refers to both the Studio 5000 Logix

Designer application and RSLogix 5000 software. The following table defines
abbreviations that are used in this manual .

Abbreviation Description

AOPD Active Opto-electronic Protective Device

BCAM Brake Cam

BDDC Bottom Dead Center

CVT Circuit Verification Test

DCAM Dynamic Cam

ESPE Electro-sensitive Protective Equipment

TCAM Takeover Cam

Additional resources These documents contain additional information concerning related

Rockwell Automation products.

Resource Description

GuardLogix® 5570 Controllers User Manual, Provides information on how to install, configure,

publication 1756-UM022. and program the GuardLogix 5570 controllers in the
Logix Designer application.

GuardLogix 5570 Controllers Reference Manual, Contains detailed requirements for how to achieve

publication 1756-RM099. and maintain SIL 3 with the GuardLogix 5570
controller system in a Logix Designer application.

GuardLogix 5570 Controllers User Manual, Provides information on how to install, configure,

publication 1756-UM020. and program the GuardLogix 5560 controllers in
RSLogix 5000 software.

GuardLogix Controller Systems Safety Reference Contains detailed requirements for how to achieve

Manual, publication 1756-RM093. and maintain SIL 3 with the GuardLogix 5560

controller and the 1768 Compact GuardLogix®
system in RSLogix 5000 software.

CompactLogix™ Controllers Installation Instructions, | Provides information on how to install 1768 Compact
publication 1768-IN004. GuardLogix controllers.

1768 Compact GuardLogix Controllers User Manual, [ Provides information on how to configure and
publication 1768-UM002. program the 1768 Compact GuardLogix controller.
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Legal Notices
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Resource

Description

CompactBlock, Guard 1/0, DeviceNet Safety Module
Installation Instructions, publication 1791DS-IN002.

Provides information on how to install
CompactBlock Guard I/0™ DeviceNet Safety
modules.

Guard 1/0 DeviceNet Safety Modules User Manual,
publication 1791DS-UMOO1.

Provides information on using Guard I/0 DeviceNet
Safety Modules.

Guard 1/0 EtherNet/IP Safety Modules Installation
Instructions, publication
1791ES-INOO1.

Provides information on how to install
CompactBlock Guard /0 EtherNet/IP Safety
modules.

Guard I/0 EtherNet/IP Safety Modules User Manual,
publication 1791ES-UM0O1.

Provides information on using Guard 1/0 Safety
modules.

POINT Guard 1/0 Safety Modules User Manual,
publication 1734-UM013.

Provides information on using POINT Guard 1/0
Safety modules

Using ControlLogix® in SIL2 Applications Safety
Reference Manual, publication
1756-RM0Q1.

Describes requirements for using ControlLogix
controllers, and GuardLogix standard tasks, in SIL2
safety control applications.

Logix Controllers Instructions Reference Manual,
publication 1756-RM009.

Provides information on the Logix5000™ instruction
set that includes general, motion, and process
instructions.

Logix Common Procedures Programming Manual,
publication 1756-PMOQ1.

Provides information on programming Logix5000
controllers, including how to manage project files,
organize tags, program and test routines, and
handle faults.

ControlLogix System User Manual, publication 1756~
UMOOT.

Provides information on using ControlLogix in
nonsafety applications.

DeviceNet™ Modules in Logix5000 Control Systems
User Manual, publication
DNET-UMOOA4.

Provides information on using the 1756-DNB module
in a Logix5000 control system

EtherNet/IP™ Modules in Logix5000 Control Systems
User Manual, publication
ENET-UMOO!.

Provides information on using the 1756-ENBT
module in a Logix5000 control system.

ControlNet™ Modules in Logix5000 Control Systems
User Manual, publication
CNET-UMOO1.

Provides information on using the 1756-CNB module
in Logix5000 control systems.

Logix5000 Controllers Execution Time and Memory
Use Reference Manual, publication 1756-RM087.

Provides information on how to estimate the
execution time and memory use for instructions.

Logix Import Export Reference Manual, publication
1756-RM084.

Provides information on using RSLogix 5000
Import/Export utility

Product Certifications website,
http://ab.rockwellautomation.com.

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

You can view or download publications at

http://www.rockwellautomation.com/literature. To order paper copies of

technical documentation, contact your local Rockwell Automation distributor

or sales representative.

Rockwell Automation publishes legal notices, such as privacy policies, license
agreements, trademark disclosures, and other terms and conditions on the
Legal Notices page of the Rockwell Automation website.
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Preface

End User License Agreement (EULA)

You can view the Rockwell Automation End-User License Agreement ("EULA")
by opening the License.rtf file located in your product's install folder on your

hard drive.

Open Source Licenses

The software included in this product contains copyrighted software that is
licensed under one or more open source licenses. Copies of those licenses are
included with the software. Corresponding Source code for open source
packages included in this product are located at their respective web site(s).

Alternately, obtain complete Corresponding Source code by contacting
Rockwell Automation via the Contact form on the Rockwell Automation
website: http://www.rockwellautomation.com/global/about-

us/contact/contact.page

Please include "Open Source" as part of the request text.

A full list of all open source software used in this product and their
corresponding licenses can be found in the OPENSOURCE folder. The default

installed location of these licenses is C: \Program Files (x86)\Common
Files\Rockwell\Help\FactoryTalk Services Platform\Release

Notes\OPENSOURCE\index.htm.

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 13
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Chapter 1

Safety Instructions

Safety Instructions

In the controller organizer, you can recognize safety programs by the red bar
== thatis incorporated into the icons. The red bar indicates the program will
execute in safety memory.

The buttons for instructions that function as part of a safety program, or are

supported by a safety program, have a red triangle 4l i the right corner of
each button.

Available Instructions

Ladder Diagram

PseM | TsaM | 1ssm | eems | Estop | Rour | R | Eweew |
ovn | w | mmes | ocs | oest | oesm | obesm | poskr |
oot | swar | memse | crour | pea |

Function Block

Not available

Structured Text

Not available

Safety application instructions are intended for use within a safety system
that has a controller and I/O modules. These instructions are intended for
Safety Integrity Level (SIL) 3, PLe/Category (CAT) 4 applications.

If you want to Use this instruction

Provide an interface from a programmable controller to a three-to- | FPMS
five position selector switch used in SIL3/CAT4 safety applications.

Emulate the input functionality of a safety relay in a software ESTOP
programmable environment which is intended for use in SIL3/CAT4
safety applications.
Emulate the output functionality of a safety relay in a software ROUT
programmable environment which is intended for use in SIL3/CAT4
safety applications.
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If you want to

Use this instruction

Emulate the input functionality of a safety relay in a software
programmable environment that is intended for use in SIL3/CAT4
safety applications.

RIN

Emulate the input functionality of a safety relay in a software
programmable environment that is intended for use in SIL3/CAT4
safety applications.

ENPEN

Emulate the input functionality of a safety relay in a software
programmable environment that is intended for use in SIL3/CAT4
safety applications.

DIN

Provide a manual and an automatic circuit reset interface from a
programmable controller to a light curtain used in SIL3/CAT4
safety applications.

LC

Provide a method to incorporate two diverse input buttons used as
a single operation start button into a software programmable
environment that is intended for use in SIL3/CAT4 safety
applications.

THRS

Monitor dual-input safety devices whose main purpose is to
provide a stop function, such as an E-stop, light curtain, or gate
switch.

DCsS

Monitor dual-input safety devices whose main purpose is to
provide a stop function, such as an E-stop, light curtain, or gate
switch. It includes the added capability of initiating a functional
test of the stop device.

DCST

Monitors dual-input safety devices whose main purpose is to stop
a function, such as an E-stop, light curtain, or gate switch. It
includes the added capability of initiating a functional test of the
stop device and can monitor a feedback signal from a safety
device and issue a lock request to a safety device.

DCSTL

Monitor dual-input safety devices whose main purpose is to

provide a stop function, such as an E-stop, light curtain, or gate
switch. It includes the added capability of initiating a functional
test of the stop device and the ability to mute the safety device.

DCSTM

Energize dual-input safety devices whose main function is to start
a machine safely, for example an enable pendant.

DCSRT

Monitor dual-input safety devices.

DCM

Indicate whether or not the safety mat is occupied.

SMAT

Provide temporary, automatic disabling of the protective function
of a light curtain, using two muting sensors arranged
asymmetrically.

TSAM

Provide temporary, automatic disabling of the protective function
of a light curtain, using two muting sensors arranged
symmetrically.

TSSM

Provide temporary, automatic disabling of the protective function
of a light curtain, using four sensors arranged sequentially before
and after the light curtain’s sensing field.

FSBM

Monitor two diverse safety inputs, one from a right-hand push
button and one from a left-hand push button, to control a single
output.

THRSe

Control and monitor redundant outputs.

CROUT

Monitor two analog input channels originating from an analog input
module. (Integer version)

DCA

Monitor two analog input channels originating from an analog input
module. (Floating Point version)

DCAF

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020



Chapter 1 Safety Instructions

The Safety controller is part of a De-Energize to Trip system. This means that
all of its outputs are set to zero when a fault is detected.

IMPORTANT ' The following sections are only applicable to these instructions:

e ESTOP

o RIN

e DIN

o ENPEN

e THRS

o |C

e ROUT

e FPMS

De-energize to Trip System

In addition, the Safety controller automatically sets any input values
associated with faulty input modules to zero. As a result, any inputs being
monitored by one of the diverse input instructions (DIN or THRS) should
have the normally closed input conditioned by logic as shown here:

Input Module Mommally Closad Input
Connection Faulted Data
|| [ ] '

Momnally Closed Input
Status

4

i hy

The exact ladder logic depends on your specific system requirements, and the
functionality of the Safety input module. The result, however, should be the
same: to create a Safe state of one for the normally closed input of the diverse
input instructions. This example logic actually overrides the input value in the
input tag.

The normally closed input of the diverse input instruction should be placed in
a Safe state whenever the connection to the input module is lost, or the
normally closed input point is faulted.

The input value should remain intact to represent the actual state of the field
device when there is a connection and the normally closed input point is not
faulted.

Failure to implement this type of logic does not create an unsafe condition,
but it does result in the instruction latching an Inputs Inconsistent fault,
requiring a clear fault operation to be performed.
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System Dependencies

The safety application instructions depend on the safety I/O modules,
controller operating system, and the ladder logic to perform portions of the
safety functions.

Input and Output Line Conditioning

Safety I/O modules provide pulse test and monitoring capabilities. If the
module detects a failure, it sets the offending input or output to the Safe state
and reports the failure to the controller.

The failure indication is made via the input or output point status, and is
maintained for a configurable amount of time, or until the failure is repaired,
which ever comes last.

IMPORTANT | adder logic must be included in the application program to latch these I/0 point
failures and ensure proper restart behavior.

For more information on Safety I/O modules, refer to the following:

e DeviceNet Safety I/0 User Manual, publication 1791DS-UM001

e Guard I/O EtherNet/IP Safety modules User Manual, publication
1791ES-UMO001

e POINT Guard I/0 Safety Modules User Manual, publication 1734-
UMO013.

1/0 Module Connection Status

A CIP Safety™ system provides connection status for each I/O device in the
safety system. If an input connection failure is detected, the operating system
sets all associated inputs to the de-energized (Safe) state, and reports the
failure to the ladder logic. If an output connection failure is detected, the
operating system can only report the failure to the ladder logic.

IMPORTANT | adder logic must be included in the application program to latch these I/0 point
failures and ensure proper restart behavior.

How to Latch and Reset Faulted 1/0

The following diagrams provide examples of the ladder logic required to latch
and reset an I/O module connection or point failure. The first image shows
the ladder logic for an input point, and the second shows the ladder logic for
an output point.

IMPORTANT  Both of these diagrams are examples, and are for illustrative purposes only. The
suitability of this logic depends upon your specific system requirements.
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Input Module Input Faulted
Connedion Faulted *** |rternal Tag ***
[ | Y
[l s
Irput Paint
Status
| /]
If I
Input Module Irput Point Input Faulted
Fault:Resat F%unlngostet Conngdion Faulted mStatus HER Irﬁe;a_l\\'l’ag i
| | | | 41 | |
OME u
— o] /] | | ()
. Input Faulted Output
Inout P oint *** | rtemal Tag *** *** |rternal Tag ***
Data
| | },(I £y
I 141 Ry

The first rung latches an internal indication that either the module
connection or the specific input point has failed.

The second rung resets the internal indication, but only if the fault has been
repaired, and only on the rising edge of the Fault Reset signal. This prevents
the safety function from automatically restarting if the Fault Reset signal gets
stuck on.

The third rung shows the input point data used in combination with the
internal fault indication to control an output.

The output is internal data that may be used in combinational logic later to
drive an actual output. If an actual output is used directly, it may or may not
require logic similar to that shown in Figure 1.3 for latching and resetting
output connection failures.

The Fault Reset contact shown in these examples is typically activated as a
result of operator action. The Fault Reset could be derived as a result of
combinational logic or directly from an input point (in which case it may or
may not require conditioning of its own).

Output Module Output Faulted
Connedion Faulted *** |rternal Tag ***
[ | T
[l Nt
Output P airt
Status
| /]
If'/ I
Cutput Module Crtput P ooint Output Faulted
kault:Resst F%unlngostet Connection Faulted Status ! Inte;al\'l’ag i
| | | | 41 | |
OMES u
— o] /] | | )
Cutput Faulted Cutput P oint
*** ntemal Tag *** Drata
User defined logicto | 4] TR
activate output I;"Ir | Ny

The ladder logic in the output example has the same latch and reset concept as
that shown in the input example.

The first rung latches an internal indication that either the module
connection or the specific output point has failed.
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The second rung resets the internal indication, but only if the fault has been
repaired, and only on the rising edge of the Fault Reset signal. This prevents
the safety function from automatically restarting if the Fault Reset signal gets
stuck on.

The third rung includes application-specific logic to drive the state of an
output point. This logic is conditioned by the output faulted internal
indicator.

False Rung State Behavior

The information provided in this manual regarding the GuardLogix Safety
application instructions depicts the "True Rung State" (Ladder Diagram Logic)
behavior of the instructions.

The "False Rung State" behavior is exactly the same (internal state machines
continue to run and change states based on the inputs) except that all outputs,
including prompts and fault indicators, are set to zero when the instructions
are disabled or on a false rung.

1/0 Point Mapping

Input

The following table identifies the mapping between the Safety I/O module’s
Input points and the controller tags when the Safety I/O module’s Input
Status module definition is configured for Point Status or Combined Status.

Note that moduleName is the name you assign to the I/O module.

Controller Tag Reference
1/0 Module Point Data Point Status Combined Status
INO moduleName:|.Pt00Data moduleName:].Pt00InputStatus moduleName:l.InputStatus
IN1 moduleName:|.Pt01Data moduleName:|.Pt01InputStatus
IN2 moduleName:|.Pt02Data moduleName:].Pt02InputStatus
INn moduleName:|.PtnData moduleName:|.PtnlnputStatus
Output

The following table identifies the mapping between the Safety I/O module’s
Output points and the controller tags when the Safety I/O module’s Input
Status module definition is configured for Point Status or Combined Status.

Note that moduleName is the name you assign to the I/O module.
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Controller Tag Reference
1/0 Module Point Data Point Status Combined Status
ouT O moduleName:0.Pt00Data moduleName:|.Pt000utputStatus moduleName:|.OutputStatus
0uT1 moduleName:0.Pt01Data moduleName:|.Pt010utputStatus
0uT 2 moduleName:0.Pt02Data moduleName:|.Pt020utputStatus
0UTn moduleName:0.PtnData moduleName:l.PtnOutputStatus

Status and Safety input and
output for dual channel
safety instructions

See also

Execution Times for Safety Application Instructions on page 526

The following I/O status information is relevant for all safety instructions.

Connection Status

Connection status (.ConnectionFaulted) is the status of the safety connection
between the safety controller and safety I/O module. When the connection is
operating properly, the bit is LO (0). When the connection is not operating
properly, the bit is HI (1). When the connection status is not operating
properly, all module defined tags are LO, and have invalid data.

Point Status

Point Status is available for safety inputs (.PtxxInputStatus) and safety
outputs (.PtxxOutputStatus). When a point status tag is HI (1), it indicates
that the individual channel is functioning and wired correctly. It also
indicates the safety connection between the safety controller and the safety
I/0 module on which this channel resides is operating properly.

Combined Status

Combined Status is available for safety inputs (.CombinedInputStatus) and
safety outputs ((CombinedOutputStatus). When the combined status tag is HI
(1), it indicates that all input or output channels on the module are
functioning and wired correctly. It also indicates that the safety connection
between the safety controller and the safety I/O module on which these
channels reside is operating properly.

Whether combined status or point status is used depends on the application.
Point status provides more granular status.

The dual channel safety instructions have built-in safety I/O status
monitoring. Input and Output statuses are parameters for the safety input
and output instructions. All dual channel safety instructions have input status
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for input channels A and B. The CROUT instruction has input status for
Feedbacks 1 and 2, and output status for the output channels driven by the
CROUT outputs O1 and Oz2. The status tags used in these instructions must be
HI (1) for the safety instruction output tag(s) with O1 for input instructions
and O1/02 to energize the CROUT instruction.

1B85_Pt_00_01_lnput5
AENTR:1:1.PtD0Status  AENTR:1:1.PtD15tatus tatws

Safety_Intetock | O

Input Type EQUIVALENT - ACTIVE FFP

AENTR:1:. PtI0Dats
04

Channel B AENTR:1:|. PtD1Data
04

Input Status 1BES Pt 00 01_InputS

tatus
O4m

Resst Resst
Odm

IBES_Ft_08 0T _InputS

AENTR:1:1.PtD&5tatus  AENTR:1:1. PtOTStatus tatus
AENTR:Z: | PtOZ0wtput  AENTR:Z:|. Pt Outpurt 0B85 Pt 02 03 Owbpurt
Status Status Status

t Output
Safiety_Actuator o1
NEGATIVE
Time (Msec 1000 oz
Owrtput_Enable
04— FF
Feedback 1 AEMNTR:1:1.Pt0GData
O4m
Feedback 2 AEMNTR:1:1.Pt0TData
O4m
Input Status IBE5_Pt_06 O7_InputS
tatus
O
Output Status  OBES Pt_02 03 Output
Status
Odm
Raszst Raszst
o4

Safety Actustor. 01  Safety Actuator 02 AENTR:Z:O.PtdZData  AENTR:Z2:0.Ptl3Data

IMPORTANT |nterrogate Safety /0 status when using instructions such as XIC and OTE. Verify
safety input channel status is HI (1) before using a safety input channel as an
interlock. Verify safety output channel status is HI (1) before energizing a safety
output channel.
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See also

Safety Instructions on page 15

Dual-channel |I'Ipllt Start This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.
(DCSRT)

The Dual-channel Input Start instruction is for safety devices whose main
function is to start a machine safely, for example, an enable pendant. This
instruction energizes its output (O1) only if the Enable input is ON (1), and
both safety inputs, Channel A and Channel B, transition to the active state
within the Discrepancy Time.

Available Languages
Ladder Diagram
DCSRT
Dual Channel Input Start
DCSRT Safety o o1
Safety Function EMABLE PEMDANT
Input Type EQUINALENT - ACTIVE HIGH FP
Dizcrepancy Time (Msec 20
Enable Safety_Enable
ZHO000_0000 4=
Channel A Safety_Block_AJ1: P00Data
04
Channel B Safety_Block_A1:Pt01Data
4=
Input Statuz  Safety Block_Ad1:lInputStatus
0 4=
Rezet Safety_Reset PB

Z80000_0000 %=

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT  Unexpected operation may occur if:
o Output tag operands are overwritten.
o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.
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IMPORTANT Make sure safety input points are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary
for PLd (Cat. 3) or Ple (Cat. 4) safety functions.

IMPORTANT | changing instruction operands while in Run mode, accept the pending edits and
cycle the controller mode from Program to Run for the changes to take effect.

ATTENTION: If changing instruction operands while in Run mode, accept the
pending edits and cycle the controller mode from Program to Run for the
changes to take effect.

The following table provides the operand used to configure the instruction.
This operand cannot be changed at runtime.

Operand Data Type Format Description
DCSRT DCI_START Tag DCSRT structure
Safety Function DINT list item This operand provides a text name for how this

instruction is being used. Choices include enable
pendant (20), start button (21), and user-defined
(100).

This operand does not affect instruction behavior.
It is for information/documentation purposes only.

Input Type DINT list item This operand selects input channel behavior.
Equivalent - Active High (0): Inputs are in the
active state when Channel A and Channel B inputs
arel.

Complementary (2): Inputs are in the active state
when Channel Ais 1and Channel B is 0.

Discrepancy Time (ms) | DINT immediate The amount of time that the inputs can be in an
inconsistent state before an instruction fault is
generated. The inconsistent state depends on the
Input Type.

Equivalent: Inconsistent state is when either is
true:

Channel A =0 and Channel B =1

Channel A =1and Channel B =0

Complementary: Inconsistent state is when either
is true:

Channel A =0 and Channel B =0r

Channel A =1and Channel B =1

The valid range is 5...3000 ms.

The following table explains instruction inputs. The inputs may be field device
signals from input devices or derived from user logic.
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Operand Data Type Format Description

Enable BOOL tag This input enables or disables the instruction.

ON (1): The instruction is enabled. Output 1is energized when
Channel A and Channel B transition to the active state within
the Discrepancy Time.

OFF (0): The instruction is disabled. Output 1is not energized.

Channel A BOOL tag This input is one of the two safety inputs to the instruction.
Channel B' BOOL tag This input is one of the two safety inputs to the instruction.
Input Status BOOL immediate If instruction inputs are from a safety I/0 module, this is the

tag status from the I/0 module (Connection Status or Combined

Status). If instruction inputs are derived from internal logic, it
is the application programmer’s responsibility to determine
the conditions.

ON (1): The inputs to this instruction are valid.

OFF (0): The inputs to this instruction are invalid.

Reset? BOOL tag This input clears the instruction faults provided the fault
condition is not present.

OFF (0) -> ON (1): The FP (Fault Present) and Fault Code outputs
are reset.

!If the input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

2180 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the Reset_Signal tag in this example to the
reset signal tag name. Then use the OSF instruction Output Bit tag as the
reset source of the instruction.
Reset_Signal OSF
One Shot Falling
Storage Bit OSF_Internal 5B
COutput Bit F_Edge Reset 0B

The following table explains instruction outputs. The outputs can be used to
drive external tags (safety output modules) or internal tags for use in other
logic routines.

Operand Data Type Description
Output 1(01) BOOL This output is energized when the input conditions have been
satisfied.

The output becomes de-energized when:

o Either Channel A or Channel B transitions to the safe state.
o The Input Status input is OFF(0).

e The Enable input turns OFF(0)

Fault Present (FP) BOOL ON (1): A fault is present in the instruction.
OFF (0): This instruction is operating normally.

Fault Code DINT This output indicates the type of fault that occurred. See the
Fault Codes section for a list of fault codes. This operand is
not safety-related.

Diagnostic Code DINT This output indicates the diagnostic status of the instruction.
See the Diagnostic Codes section below for a list of diagnostic
codes. This operand is not safety-related.
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IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution

Condition/State Action Taken

Prescan Same as Rung-condition-in is false.

Rung-condition-in is false The .01and .FP are cleared to false.

Rung-condition-in is true The instruction executes as described in the Normal operation section.
Postscan Same as Rung-condition-in is false.

Operation

Normal

The timing diagram illustrates the normal operation for a start device, for
example, an enable pendant. At (A), Output 1is not energized because the
Enable input is OFF (0). At (B), Output 1 is not energized because the
transition of the Enable signal ON (1) can never enable Output 1. At (C),
Output 1is energized 50 ms after the safety inputs transition through the safe
state and to the active state with the Enable input ON (1). At (D), Output 1is
de-energized when either one of the safety inputs transition to the safe state.
At (E), Output 1 is energized 50 ms after the safety inputs return to the active
state. At (F), Output 1 is de-energized because the Enable input has
transitioned to OFF (0).
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Normal (Equivalent Inputs)

Channal A 1 : ! ! !
| | | |
0 —HH |—| I I
P I i i I
1 ] ] ] ]
Channel B | | | |
04 |—| I J 1
P

Enable I I I |
RN RN R R

1 T e0me 50 ms

[qu:luﬂl:I E i —.| !:! _.| !:I

T T

I
T T T

@ e o ® ®
Input Typa = Equivalent - Activa High
Dizcrapancy Tima = 250 ms
[f the Input Status inputis not shawn, it is assumed that the input status is valid (OH=1) for the entire
timing diagram.
This diagram demonstrates the same behavior as in the previous timing
diagram except that the Input Type is Complementary.

Normal (Complementary Inputs)

T T T T
Channal A 1 ! | !
R EERMEREESRAREEREER
 EHEE A
Channel B ' 777
EESEEEEEEE RN .
o
Enable I I | I
0l 11 |
s E L]
1
[]uu:uHIJ i imﬂil 4—! mﬂu| ——
1 |
T |
@ ® © O ® ®

Input Type = Complementany .
Discrepancy Time = 250 ms. If the Input Status input is not shown, it is assumed
that the input status is walid (OM =17 for the entire timing diagram.

Input Status Fault Operation

The timing diagram illustrates fault behavior when the Input Status becomes
invalid. At (A), Output 1 is not energized because the Input Status has not
become active for the first time. At (B), with the Input Status active, and after
a 50 ms delay, Output 1is energized because the safety inputs have
transitioned through the safe state to the active state. At (C), the Input Status
becomes invalid, which immediately de-energizes Output 1 and generates a
fault. At (D), the fault cannot be reset because the Input Status is still inactive.
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At (E), the fault is reset because the Input Status is now active and a reset is
triggered. At (F), Output 1 is active.

T — | '

Channal & R i ,
0 EERSESEREEREEEE

| EmEEmmEEEEEE

Channel B bE |_|: L : !
| A W

T EEEE EEE

B EEEEEEEEEEER
| EEREEmEEEEEE

1

Input Status ; : i : i i
B

= o e
| EESARESEREEE

Fault Prasent : ! : !
I:l T T T

| BEEE i |
I I 5 ms

Dutput 1 I 5”£.| ! : _,| i
| RN ] |

| oy Al ] |

& & o O ® &

Input Type = Equivalent - Active High
Dizcrepancy Time = 250 me

Discrepancy Fault Operation

The timing diagram illustrates a discrepancy fault occurring when Channel A
and Channel B are in an inconsistent state for longer than the Discrepancy
Time configuration operand. At (A), a fault is generated when the safety
inputs are in an inconsistent state for longer than the Discrepancy Time, for
example, 250 ms. At (B), the fault is cleared because both safety inputs are
inactive and the reset went active. At (C), Output 1is energized 50 ms after
both safety inputs transition to the active state together within the
Discrepancy Time. At (D), Output 1 is de-energized when Channel B
transitions to the safe state. At (E), a fault is generated because the safety
inputs are again in an inconsistent state for longer than the Discrepancy
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Time. At (F), the fault is cleared, but Output 1 is not energized until both safety

inputs transition to the active state together.

Channel & '
i}

1
Channel B
i}

1
Enable
0

1
Feset
i

1
Fault Prasant
0

1
Output 1
]

T
25I]m5|n_ :|_:2'5Ern=rq_:
| e T
HEEEAEHSEREHNMNASEE
i Blmsi—ﬂ: i i
@ ® 00 ® O

Input Type = Bquivalent - Active High
Dizcrepancy Time = 250 ms
If the Input Status input is not shown, it is assumad that the input status is valid (OM=1) for the entire

timing diagram.

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are

de-energized.

Fault Codes and Corrective Alarms

The fault codes are listed in hexadecimal format followed by decimal format.

Fault Code Description Corrective Action

0 No fault. None.

16#20 The Input Status input o Check the I/0 module connection or

32 transitioned from ON (1) to OFF the internal logic used to source
(0) while the instruction was input status.
executing. o Reset the fault.

1644000 Channel A and Channel B were in | e Check the wiring.

16384 an inconsistent state for longer | e Perform a functional test of the
than the Discrepancy Time. At device (put Channel A and Channel B
the time of the fault, Channel A in a safe state).
was in the active state. Channel | ¢ Reset the fault.

B was in the safe state.

1644001 Channel A and Channel B were in

16385 an inconsistent state for longer
than the Discrepancy Time. At
the time of the fault, Channel A
was in the safe state. Channel B
was in the active state.
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Fault Code Description Corrective Action
1644002 Channel A went to the safe state
16386 and back to the active state
while Channel B remained active.
1644003 Channel B went to the safe state
16387 and back to the active state
while Channel A remained active.

Diagnostic Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

Diagnostic Code Description Corrective Action
0 No fault. None.
16420 The Input Status was OFF(0) Check the I/0 module connection or the
32 when the instruction started. internal logic used to source input
status.

1644000 The device is not in a safe state | Release the start device (put Channel A
16384 at start-up. and Channel B in a safe state).
1644060 The device is not enabled. Enable the device (set Enable to 1).
16480

See also

Dual-channel Input Start (DCSRT) wiring and programming example
on page 30

Index Through Arrays on page 540

Status and Safety input and output for dual channel safety
instructions on page 21

Dual-channel ||1pllt Start This topic demonstrates how to wire the Guard I/O module and program the
.. instruction in the safety control portion of an application
(DCSRT) wiring and

. This application example complies with ISO 13849-1, Category 4 operation.
programming example

Q Tip: The standard control portion of the application is not shown in the following diagram.
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Wiring Diagram
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Programming Diagram

This programming diagram shows the instruction with inputs and test

outputs.

Fquivalent Active High o
TBD ms -3

Module1 . PtdaData
Modulel:.Pti7 Data

Moduled.Combined Status

e

MomentaryPushButton
DCSRT

Input Type Qutput 1
 Discrepancy Time

‘Enable
‘(hannel A
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Input Status

Reset Fault Present

Hote 1: Thistaglsan Imternal Boolean tag that has itsvalue determined by other parts ofthe user application that are not shown

In this example.

Note 2: This tag Is an Imternal Boolean tag that s used by ot her parts of the user appliction that are not shown In this exam ple.

Mot 3: The source can be mapped or safety dita.

wm&

Key: Calor code represents data orvalue tjplmllyused.
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Ladder Diagram

DCSAT
Dual Channel Input Start
DCSAT MomentaryPushButton o1
Safety Function START BUTTON
Input Type EQUMNALENT - ACTIVE HIGH FP
Discrepancy Time (Mzec) 500
Enabile Seehote

L
Channel A Module1:1.PtOOCata

14
Channel B Module1:1.Pt010ata

14
Input Status  Modulel:l. CombinedStatus

14m
Re=set Module1:1.Pt110ata

() 4=

' Tip: The tag in the preceding diagram is an internal Boolean tag that has a value determined by
other parts of the user application that are not shown in this example.

Module Definition

The following sections provide examples of how to use the programming
software to set the Guard I/O module configuration operands.

r ™
Medule Definition [

Series:
Revision: oo1 |2

Electronic Kevying: [Exact Match -
Input Cata: Safety |
Input Status: Combined Status - Muting 3
Output Data: Test ||
Data Format: Integer 2

[ (0]4 ] [ Cancel ] [ Help ]

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. Compatible Match is also acceptable.
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Module Input Configuration

| General | Connection | Safety | Module Info | Input Corfiguration | Test Qutput |

Point Operation Test Input Delay Time (ms)
s
Point Di Point Mode
Type f_'lfnr: ?;'rg? SOUrCe | off.0n | On-sOff
0 |Single - 0 - | Safety Pulse Test || 0 | 0 -3 0 -3
1 L - || Safety Pulse Test |« 1 = 0 = 0 =
2 |Single - 0 -| MotUsed |=]| Mone || 0 -3 0 -3
5 L ~ || Mot Used [=]|Mone |+ 0 = 0=
4 |Single - 0 -| MotUsed |=]| Mone || 0 -3 0 -3
5 L ~ || Mot Used [=]|Mone |+ 0 = 0=
5 |Single - 0 -| MotUsed |=]| Mone || 0 -3 0 -3
7 L ~ || Mot Used [=]|Mone |+ 0 = 0=
3 |Single - 0 -| MotUsed |=]| Mone || 0 -3 0 -3
g L ~ || Mot Used [=]|Mone |+ 0 = 0=
10 | Single - 0 -| MotUsed |=]| Mone || 0 -3 0 -3
11 [ - || Safety |=]| Mone || 0 -3 0 -3
Input Emor Latch Time: 10005 ms
Status: Offline [ oK ] [ Cancel ] Apply Help
Module Test Output Configuration
| General | Connection | Safety I Madule Infa | Input Configuration | Test Output |
Point Point Mode
() |Pulse Test 2
1 |Pulse Test 2
2 | Mot Used 2
3 |MotUsed 2
Status: Offline oK ] [ Cancel Apply Help

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 33



Chapter 1 Safety Instructions

Dual Channel Input Monitor
(DCM)

See also

Dual-channel Input Start (DCSRT) on page 23

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Dual Channel Input Monitor instruction monitors dual-input safety
devices and sets O1 (Output 1) based on the Input Type operand and the
combined state of Channel A and Channel B.

Available Languages

Ladder Diagram

DCH

Duwal Channel Input Monitor

DCM Safety & o1
Safety Function POSITION LIMIT SWITCH

Input Type EQUMNALENT - ACTIVE LOW IS

Dizcrepancy Time (Msec 20
Channel A Safety_Block_ A1 Pt020Data FP

04
Channel B Safety_Block_A1:Pt03Data

04
Input Status Safety Block_A1:LinputStatus

4=
Reset Safety Rezet PB

2H0000_0000 4=

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT  Unexpected operation may occur if:
o Qutput tag operands are overwritten.
o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.
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IMPORTANT Make sure safety input points are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary
for PLd (Cat. 3) or Ple (Cat. 4) safety functions.

ATTENTION: If changing instruction operands while in Run mode, accept the pending
edits and cycle the controller mode from Program to Run for the changes to take effect.

The following table provides the operands that are used to configure the
instruction. These operands cannot be changed at runtime.

Operand Data Type Format Description
DCM DCI_MONITOR tag DCM structure
Safety Function DINT Drop Down This operand provides a text name for

how this instruction is being used.
Choices include cam switch (40), position
limit switch (41), and user-defined (100).
This operand does not affect instruction
behavior. It is for
information/documentation purposes
only.

Input Type DINT Drop Down This operand selects input channel
behavior.

Equivalent - Active High (0): Inputs are
in the active state when Channel A and
Channel Binputs are 1.

Equivalent - Active Low (1): Inputs are
in the active state when Channel A and
Channel B inputs are 0.
Complementary (2): Inputs are in the
active state when Channel Ais 1and

Channel Bis 0.
Discrepancy Time | DINT immediate The amount of time that the inputs can
(ms) be in an inconsistent state before an

instruction fault is generated. The
inconsistent state depends on the Input
Type.

Equivalent: Inconsistent state is when
either is true:

Channel A =0 and Channel B =1

Channel A =1and Channel B=0
Complementary: Inconsistent state is
when either is true:

Channel A =0 and Channel B =0
Channel A =1and Channel B =1

If this operand is 0, the Discrepancy Time
checking is disabled (0 = infinite). The
allowable range is 0...5000 ms.

The following table explains instruction inputs. The inputs may be field device
signals from input devices or derived from user logic.
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Operand Data Type Format Description

Channel AT BOOL tag This input is one of the two inputs being
monitored. When either input is in the
safe state, Qutput 1is de-energized.

Channel B' BOOL tag This input is one of the two inputs being
monitored. When either input is in the
safe state, Qutput 1is de-energized.

Input Status BOOL immediate If instruction inputs are from a safety 1/0
tag module, this is the status from the I/0
module (Connection Status or Combined
Status). If instruction inputs are derived
from internal logic, it is the application
programmer’s responsibility to determine
the conditions.

ON (1): The inputs to this instruction are
valid.

OFF (0): The inputs to this instruction are
invalid.

Reset? BOOL tag This input clears the instruction faults
provided the fault condition is not
present.

OFF (0)-> ON (1): The Fault Present and
Fault Code outputs are reset.

'If the input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

2180 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the Reset_Signal tag in this example to the
reset signal tag name. Then use the OSF instruction Output Bit tag as the
reset source of the instruction.
Reset_Signal OSF
One Shot Falling
Storage Bit OSF_Internal 5B
COutput Bit F_Edge Reset 0B

The following table explains instruction outputs. The outputs may be external
tags (safety output modules) or internal tags for use in other logic routines.

Operand Data Type Description

Output 1(01) BOOL This output is energized (1) when the input conditions
are satisfied.

The output becomes de-energized (0) when:
o Either Channel A or Channel B transitions to the safe

state.
e The Input Status is OFF (0).
Instruction Status (IS) | BOOL This output is ON (1) when Output 1of this instruction is
valid (no faults or diagnostics are present).
Fault Present (FP) BOOL ON (1): A fault is present in the instruction.

OFF (0): This instruction is operating normally.
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Operand Data Type Description

Fault Code DINT This output indicates the type of fault that occurred.
See the Fault Codes section below for a list of fault
codes.

This operand is not safety-related.

Diagnostic Code DINT This output indicates the diagnostic status of the
instruction. See the Diagnostic Codes for a list of
diagnostic codes.

This operand is not safety-related.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution

Condition/State Action Taken

Prescan Same as Rung-condition-in is false.

Rung-condition-in is false The .01, .IS, and .FP are cleared to false.

Rung-condition-in is true The instruction executes as described in the operation
section.

Postscan Same as Rung-condition-in is false.

Operation

Normal Operation

The timing diagram illustrates the normal monitoring of a dual-channel input
with the Input Type configured as Equivalent - Active High. Output 1is ON (1)
initially because the safety inputs are in the active state. At (A), Channel A
transitions to the safe state, which causes Output 1 to go to the safe state. At
(B), both of the safety inputs have transitioned to the active state, which
energizes Output 1. At (C), Output 1 is de-energized and energized again at
(D).
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The Instruction Status is ON (1) the entire time because no faults or
diagnostics occur.

Channel &

1
Channal B

[nstruction Status

1
Output 1

I |
T T
@ ® O® @
[nput Typa = Equivalent - Activa High
Dizcrapancy Tima = 250 ms

[f the Input Status inputis not shawn, it is assumed that the input status is valid (OKW=12 for the entire
timing diagram.

Input Status Fault Operation

The timing diagram illustrates instruction behavior with fault conditions. At
(A), Output 1 turns ON (1) when the Input Status becomes valid. This also
energizes Output 1 because the safety inputs are in the active state. At (B), a
fault is generated when the Input status becomes invalid. This also turns OFF
(o) the Instruction Status output. At (C), the fault cannot be reset because the
Input Status is still invalid. At (D), the fault is cleared when a reset is triggered
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with the Input Status being valid. This also turns the Instruction Status
output ON (1).

_ 1
Channel &

c. u
1
: Em
Reset

a

Input Status | |
1]

[nstructions Status

Charnzl B

11
11

o | | | |
I I I I

1 : :

Fault Fresent
1]
1 EREmERES |
Qutput 1 . Lo _I_I—

@ ® © @

Imput Type = Equivalant - Active High
Discrzpancy Time = 250 ms

Discrepancy Fault Operation

The timing diagram illustrates a discrepancy fault occurring when Channel A
and Channel B are in an inconsistent state for longer than the Discrepancy
Time. At (A), a fault is generated when the safety inputs are in an inconsistent
state for longer than the Discrepancy Time. This also turns Output 1 OFF (0).
At (B), the fault is cleared because a Reset is triggered when the safety inputs
are no longer in an inconsistent state. At (C), the fault is generated when the

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 39



Chapter 1

Safety Instructions

40

safety inputs are again in an inconsistent state for longer than the
Discrepancy Time. At (D), the fault is reset.

Channel &

Chanrel B

Reset

1

i

1

1

i

1

Inztruction Status
0

1
Fault Presant

Qutput 1

0

1

0

Input Type = Equivalent - Active High

Dizcrapancy Time = 250 ms
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i i
| H H
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! I ot
i i
| EEEEEEREEE
| | H
i i 2 |
i i L
i Y I
i i
| |
I I il
® ® ()

If the Input Status input is nat shown, itis azsumad that tha input status is valid (ON=1) for the ertire

timing di agram.

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are

de-energized.

Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

Fault Code Description Corrective Action
0 No fault. None.
16420 The Input Status input transitioned | e Check the I/0 module connection or the
32 from ON (1) to OFF (0) while the internal logic used to source input
instruction was executing. status.
o Reset the fault.
1644000 Channel A and Channel B were in an | e Check the wiring.
16384 inconsistent state for longer than | e Perform a functional test of the device

the Discrepancy Time. At the time
of the fault, Channel A was in the
active state. Channel B was in the
safe state.

(put Channel A and Channel B in a safe
state).
o Reset the fault.
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Dual Channel Input Monitor

(DCM) wiring and
programming example

Fault Code Description Corrective Action
1644001 Channel A and Channel B were in an
16385 inconsistent state for longer than
the Discrepancy Time. At the time
of the fault, Channel A was in the
safe state. Channel B was in the
active state.
1644002 Channel A went to the safe state
16386 and back to the active state while
Channel B remained active.
1644003 Channel B went to the safe state
16387 and back to the active state while
Channel A remained active.

Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.

Diagnostic Code Description Corrective Action

0 No fault. None.

16420 The Input Status was OFF(0) when | Check the 1/0 module connection or the
32 the instruction started. internal logic used to source input status.
See also

Dual Channel Input Monitor (DCM) wiring and programming

example on page 41

Safety Instructions on page 15

Index Through Arrays on page 540

Status and Safety input and output for dual channel safety

instructions on page 21

control portion of an application.

This section demonstrates how to program the instruction in the safety

This application example complies with ISO 13849-1, Category 4 operation.

Q Tip: The standard control portion of the application is not shown in the following diagram.
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Wiring Diagram
X

M4 Groand

Programming Diagram

This programming diagram shows the Dual Channel Input Monitor (DCM)
instruction with inputs and outputs.

M Cam5witch

Equivalent Active High >—nput Type Output 1 —< SeeNatel |
ms —=——Discrepancy Time
[mstruction Status
Module:| PtooData Channel A
Module1:L.Pt Data Channel B
Module1:l.Combined Status Input Status
iModulel:LPt11Data o Reset Fault Present

Hote 1: Thistag & an Internal Boolean tag that & used by other parts of the user application that are not shown Inthis mample.

Key: Color code represents data orvalue typically used.

et e —

[Confgraton CostntVle > il Sty Vaatle
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Ladder Diagram
DCH
Dual Channel Input Monitor
DCM CamSwitch o
Safety Function CAM SWITCH
Input Type EQUMALENT - ACTIVE HIGH IS
Dizcrepancy Time (Msec) 00
Channel A Module:1 Pt}0Data FP
14m
Channel B Module1:1.Pt010ata
14m
Input Statuz  Module1:1. CombinedStatus
14m
Reset Module1:1.Pt110ata
04

The programming software is used to configure the input and output
operands of the Guard I/O module, as illustrated.

Module Definition

-

Maodule Definition

Series:

Revision: 001 2

Electronic Keying: [Exact Match -
Input Data: Safety 3
Input Status: Combined Status - Muting ||
Qutput Data: Test ||
Data Fermat: Integer L |

[ Cancel ] [ Help

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. Compatible Match is also acceptable.
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Module Input Configuration

| General | Connection | Safety | Module Info | Input Configuration | Test Output |

Point Cperation ~ Input Delay Time (M=)
esl
Paint D Point Mode
Type = F(ﬁg? Source | ofr=on | On-=0ff
0 | Single i 0 ~| Safety Pulse Test |w| 0 L 03 =
1 = ~ || Safety Pulze Test |« 1 = 0 3 =
2 | Single i 0 ~|(Not Used L= || None || 03 =
3 = ~ || Mot Used |= ]| Mone || 0 = U=
4 | Single = 0 ~|fNot Used Lwl|Mone || 0 3 0 3
5 = ~ || Mot Used |= || None || 0 = 0 =5
6 |Single i 0 -|fNot Used Lwl|Mone || 0 3 0 =
7 [ ~ || Mot Used | =]/ None || 0 = 0 =5
8 |Single i 0 -|fNot Used L=l|Mone || 0= 0 =
o [ ~ || Mot Used | =]/ Mone || 0 = 0 =
10 | Single i 0 -|fNot Used L=l|Mone || 0= 0 =
11 . - || Safety ||/ None || 0 3 0=
Input Emor Latch Time: 1000 ms
Status: Offline [ ok || Cancel Apply
Module Test Output Configuration
| General | Connection | Safety | Module Info I Input Configuration | Test Output |
Paint Point Mode
0 | Pulse Test =2
1 |Pulse Test =2
2 |NotUsed 2
3 | Mot Used =2
Status: Offline [ OK ] [ Cancel Apphy

See also

Dual Channel Input Monitor (DCM) on page 34
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Dual Channel Input Stop
(DCS)

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Dual Channel Input Stop instruction monitors dual-input safety devices
whose main function is to stop a machine safely, for example, an E-stop, light
curtain, or safety gate. This instruction can only energize O1 (Output 1) when
both safety inputs, Channel A and Channel B, are in the active state as
determined by the Input type parameter, and the correct reset actions are
carried out.

Available Languages
Ladder Diagram
DCS
Dual Channel Input Stop
DCS Safety_1 01
Safety Function EMERGENCY STOP
Input Type EQUINVALENT - ACTIE HIGH FF
Dizcrepancy Time (M=zec 100
Restart Type AUTOMATIC
Cold Start Type MANUAL
Channel A Safety Block_A1:Pt00Data
4=
Channel B Safety Block_Ad1:LPt)10ata
0 4=
Input Statuz Safety Block_A1:LinputStatus
04
Reset Safety Reset PB

2H#0000_0000 4=

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT Do not use the same tag name for more than one instruction in the same program. Do
not write to any instruction output tag under any circumstance.

IMPORTANT Make sure that your safety input points are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary
for PLd (Cat. 3) or Ple (Cat. 4) safety functions.
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ATTENTION: If you change instructions parameters while in Run mode, you must accept the pending edits
and cycle the controller mode from Program to Run for the changes to take effect.

The following table provides the parameters that are used to configure the
instruction. These parameters cannot be changed at runtime.

Operand Type Format Description

DCS DCI_STOP tag This parameter is a backing tag that maintains important
execution information for each usage of this instruction.
& ATTENTION: To avoid unexpected operation
do not reuse this backing tag and its members.
Do not write to any of the tag members
anywhere else in the program.

Safety Function DINT name This parameter provides a text name for how this
instruction is being used. Choices include E-stop, safety
gate, light curtain, area scanner, safety mat, cable (rope)
pull switch, and user-defined.

This parameter does not affect instruction behavior. It is
for information/documentation purposes only.

Input Type DINT name This parameter selects input channel behavior.
Equivalent (0): Active High: Inputs are in the active state
when Channel A and Channel B inputs are 1.
Complementary (2): Inputs are in the active state when
Channel Ais 1and Channel B is 0.

Discrepancy Time | DINT immediate The amount of time that the inputs can be in an

(ms) inconsistent state befare an instruction fault is generated.
The inconsistent state depends on the Input Type.
Equivalent: Inconsistent state is when:

o Channel A =0 and Channel B =1, or

o Channel A =1and Channel B =0

Complementary: Inconsistent state is when:

o Channel A =0 and Channel B =0, or

o Channel A =1and Channel B =1

The range is 5...3000 ms.

Restart Type List name This input configures Output 1for either Manual or
Automatic Restart.

Manual (0): A transition of the Reset input from OFF (0) to
ON (1), while all of the Output 1enabling conditions are met,
is required to energize Output 1

Automatic (1): Output 1is energized 50 ms after all
enabling conditions are met.

A ATTENTION: Automatic restart may only be

used in application situations where you can prove that no
unsafe conditions can occur as a result of its use, or the
reset function is being performed elsewhere in the safety
circuit (for example, output function).
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Operand Type Format Description

Cold Start Type BOOL name This parameter specifies the Output 1behavior when
applying controller power or mode change to Run.

Manual (0): Output 1is not energized when the Input status
becomes valid or when the Input Status fault is cleared.
The device must be tested before Output 1can be
energized.

Automatic (1): Output 1is energized immediately when the
Input status becomes valid or when the Input Status fault is
cleared and both inputs are in their active state.

This table explains instruction inputs. The inputs may be field device signals
from input devices or derived from user logic.

Operand Data Type Format Description

Channel A' BOOL tag This input is one of the two safety inputs to the instruction.

Channel B' BOOL tag This input is one of the two safety inputs to the instruction.

Input Status BOOL immediate If instruction inputs are from a safety I/0 module, this is the
tag status from the /0 module (Connection Status or Combined

Status). If instruction inputs are derived from internal logic,
it is the application programmer’s responsibility to
determine the conditions.

ON (1): The inputs to this instruction are valid.

OFF (0): The inputs to this instruction are invalid.

Reset? BOOL

—

ag If Restart Type = Manual, this input is used to energize
Output 1once Channel A and Channel B are both in the active
state.

If Restart Type = Automatic, this input is not used to energize
Output 1.

OFF (0)-> ON (1): The FP (Fault Present) and Fault Code
outputs are reset.

'If the input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

2180 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the Reset_Signal tag in this example to your
reset signal tag name. Then use the OSF instruction Output Bit tag as the
reset source of the instruction.
Reset_Signal OSF
One Shot Falling

Storage Bit  OSF_Internal 5B
Cutput Bit F_Edge Reset 0B

The following table explains instruction outputs. The outputs may be external
tags (safety output modules) or internal tags for use in other logic routines.
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Operand Data Type Description
Output 1(01) BOOL This output is energized when the input conditions have been
satisfied.

The output becomes de-energized when:
o Either Channel A or Channel B transitions to the safe state.
o The Input Status is in the safe state.

Fault Present (FP) BOOL ON (1): A fault is present in the instruction.
OFF (0): This instruction is operating normally.

Fault Code DINT This output indicates the type of fault that occurred. See the
Fault Codes section for a list of fault codes.
This parameter is not safety-related.

Diagnostic Code DINT This output indicates the diagnostic status of the instruction.
See the Diagnostic Codes section for a list of diagnostic
codes.

This parameter is not safety-related.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Operation

Normal Operation

The timing diagram illustrates normal operation with Restart Type
configured for Manual and Cold Start Type configured for Manual. At (A),
Output 1 will not be energized because the safety inputs have not been
through the safe state (0 in this case). At (B), Output 1 is energized because the
safety inputs have been cycled through the safe state and are in the active
state when the reset is triggered. At (C), Output 1 is de-energized because one
of the safety inputs (Channel A) has transitioned to a safe state. At (D), Output
1is once again energized when a reset is triggered with both safety inputs in
the active state.
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Normal Operation (Manual Restart, Manual Cold Start)

E
L]

1
Channal &
1]

1
Channal B
1]

1
Raget
0

T

(utput 1 3
1]

LITUCTL I IO
|

&

|

T T
© ® O
Input Type = Equivalent - Active High
Rastart Type = Manual
Cald Start Type = Manual
Dizcrapancy Time = 250 ms
If the Input Status inputis not shawn, it is assumed that the input status is valid (OM=1) for the entire
timing di agram.

Normal Operation (Manual Restart, Manual Cold Start,
Complementary)

The same behavior is demonstrated below as in the previous timing diagram
except that the Input Type is Complementary.

L]
=

st | [ AAAmERmmRENm

1
Channel &
1]

1
Channel B
1]

|
Output 1 1 i
]

& B © @

Input Typa = Complimentary

Festart Type = Manual

Cold Start Tepe = Manual

Discrapancy Time = 250 ms

If the Input Status input is not shown, itis assumed that the input status is valid (OH=1) for the entire
timing diagram.

Normal Operation (Manual Restart, Automatic Cold Start)

The timing diagram illustrates normal operation with Cold Start Type
configured for Automatic. When Cold Start Type is automatic, Output 1 is
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energized as soon as the Input Status becomes valid (OFF (0) to ON (1)
transition) for the first time such as when power is applied to a PLC controller.
At (A), Output 1is energized when the Input Status becomes valid with the
safety inputs in the active state. At (B), Output 1 is de-energized when one of
the safety inputs transitions to the safe state. Output 1 is not energized again
until (C), when the reset is triggered with the safety inputs in the active state.

The Automatic Cold Start only has effect the first time the Input Status
becomes valid.

Channal A ! ! ' | !

]

Channal B !
1]

1
Raset
1]

HE

1
InpLt Status 5

1
Output 1
0

&
G

®
[nput Typa = Equivalant - Active High
Restart Type = Manual
Cold Start Tepe = Automatic
Dizcrapancy Time = 250 ms

Normal Operation (Automatic Restart, Manual Cold Start)

The timing diagram illustrates normal operation with Automatic Restart and
manual cold start. Because Cold Start Type is manual, both safety inputs must
go through the safe state before Output 1 can be energized. At (A), Output 1 is
energized automatically 5o ms after the safety inputs transition to the active
state (1 in this case). At (B), Output 1 is de-energized when one of the safety
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inputs transitions to the safe state. At (C), Output 1 is automatically energized
50 ms after both safety inputs transition back to the active state.

Channal & !
0

1
Channel B , I_l
Output 1 ; —P| H—— 50 ms —P| W—— 50mz

%

Input Type = Equivalant - Active High

Festart Tvpe = Automatic

Cold Start Type = Manual

Discrepancy Time = 250 ms

If the Input Status input 15 not shown, it is assumed that the input status iz valid (OKN=1 for the entire
timing diagram.

There is always a 50 ms dalay bafore energizing Output 1 when it is configurad to be enargized
automatically {Restart Typa = Autamatic).

Normal Operation (Automatic Restart, Automatic Cold Start)

The timing diagram illustrates normal operation with Automatic Restart and
Automatic Cold Start. Here the instruction does not have to wait for the safety
inputs to go through the safe state. At (A), Output 1 is energized immediately
after the Input Status becomes valid for the first time with the safety inputs in
the active state.

[ ! '
Chanrel & | | | |
0 . |
i | |
] I |
[hannal B i | i
0 I I
| I |
1 : |
InpLtt Status ] :
0 = I I
; I
Output 1 ,| il
I | 1 |

& ® ©

Input Type = Equivalent - Active High
Restart Type = Automatic

Cold Start Type = Automatic
Discrepancy Time = 250 ms

Thers is alway= a 50 ms delay before energizing Output 1 when it is configured to be
energized automatically (Restart Type = Agtomatic).
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Input Status Fault (Manual Cold Start)

The timing diagram illustrates a fault occurring when the Input Status
becomes invalid. When Cold Start Type is configured for manual, the safety
inputs must go through the safe state after a fault has been cleared. At (4),
Output 1is energized when a reset is triggered with the safety inputs in the
active state. At (B), a fault occurs because the Input Status becomes invalid,
which de-energizes Output 1. At (C), the fault cannot be cleared because the
Input Status is still invalid. At (D), the fault is cleared, but Output 1 cannot yet
be energized because the safety inputs must transition through the safe state
when Cold Start Type is manual. At (E), the safety inputs have gone through
the safe state. At (F), Output 1 is once again energized when the Reset is
triggered.

1
Channel & ! Pt ! !
j -

Channdl B
1]

Hasut; —| ! —| —| !
I I
1
Input Statusn J !

1
Fault Present
1]

[Cutput 1 !
a

[nput Typa = Equivalent - Active High
Restart Type = Manual

Cold Start Type = Manual
[izcrapancy Tima = 250 ms

Input Status Fault (Automatic Cold Start)

The timing diagram illustrates a fault occurring when the Input Status
becomes invalid. When Cold Start Type is configured for automatic, the safety
inputs are not required to go through the safe state after a fault has been
cleared. At (A), Output 1 is energized when the Input Status becomes valid
because the Cold Start Type is automatic. At (B), a fault occurs because the
Input Status becomes invalid, which de-energizes Output 1. At (C), the fault
cannot be cleared because the Input Status is still invalid. At (D), the fault is
cleared because the Input Status is valid and a reset occurred. Output 1 is then
energized because the Cold Start Type is automatic.
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It is not necessary for the Safety Inputs to go through the safe state after an
Input Status fault is cleared when the Cold Start Type is Automatic.

Channal & 1

Channal B J

Resat

~H e
A S e s

Impaut Status

1
Fault Frazant

1
Output 1

i =
@ ® ¢ @
Input Type = Equivalent - Active High
Rastart Type = Manual

Cold Start Type = Automatic
Dizcrapancy Tima = 250 ms

If the input Staus input is not shown, € is assumed that the input Satus isvalid (=1)
for the entire timing dizgram.

Cycle Inputs Fault

The timing diagram illustrates one of the two safety inputs transitioning to
the safe state and back to the active state while Output 1 is energized. At (A),
Output 1is energized in the normal way. At (B), Channel A transitions to the
safe state, which immediately de-energizes Output 1. At (C), Channel A
transitions back to the active state before the 250 ms Discrepancy Time causes
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a fault. At (D), Output 1is energized because the safety inputs have cycled
through the safe state, and a reset has been triggered.

T
Channal & ; J i 5
Channel B 1 J :
] I
I
Reset ; —I §|

Fault Prasant

o

Output 1 !

@ B o
[nput Typa = Equivalant - Active High
Festart Tvpe = Manual
Cald Start Type = Manual
Discrepancy Tima = 250 mg
[t the Input Status input is not shown, it is assumed that the input status iz valid COH=1) for the entire
timing diagram.

Discrepancy Fault

The timing diagram illustrates a fault occurring when Channel A and Channel
B are in an inconsistent state for longer than the Discrepancy Time
parameter. At (A), a discrepancy fault occurs because Channel A has been in
the active state and Channel B has been in the safe state for 250 ms
(Discrepancy Time parameter). At (B), the fault is reset, but Output 1 is not
energized because the safety inputs must cycle through the safe state after a
discrepancy fault is cleared, energize Output 1. At (C), Output 1 is energized
because the safety inputs have transitioned through the safe state and a reset
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has been triggered. At (D), another discrepancy fault occurs when the safety
inputs are again in an inconsistent state for longer than 250 ms.
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Input Type = Equivalent - Active High
Restart Tvpe = Manual
Cald Start Typa = Manual
Dizcrapancy Tima = 250 ms
[t the Input Status input is not shown, it is assumed that the input status is valid (OM=11 for the entire
timing diagram.

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

Fault Code Description Corrective Action
00 No fault. o None.
16#20 The Input Status input o Check the I/0 module connection or
32 transitioned from ON (1) to the internal logic used to source
OFF (0) while the instruction input status.
was executing. o Reset the fault.
16#4000 Channel A and Channel B were |  Check the wiring.
16384 in an inconsistent state for |  Perform a functional test of the
longer than the Discrepancy device (put Channel A and Channel B
Time. At the time of the fault, in a safe state).
Channel Awas in the active | e Reset the fault.
state. Channel B was in the
safe state.

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 55



Chapter 1 Safety Instructions

Fault Code

Description

Corrective Action

16#4001
16385

Channel A and Channel B were
in an inconsistent state for
longer than the Discrepancy
Time. At the time of the fault,
Channel A was in the safe
state. Channel B was in the
active state.

1644002
16386

Channel A went to the safe
state and back to the active
state while Channel B
remained active.

16#4003
16387

Channel B went to the safe
state and back to the active
state while Channel A
remained active.

Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.
Diagnostic Code Description Corrective Action
00 No fault None
16405 The Reset input is held [ Set the Reset input to OFF (0).
5 ON (1).
16420 The Input Status was | Check the I/0 module connection or
32 OFF(0) when the the internal logic used to source input
instruction started. status.
1644000 The device has not Perform a functional test of the inputs
16384 been functionally (put Channel A and Channel B in a safe
tested at startup. state).
1644001 The device has not o Check the wiring.
16385 been functionally o Perform a functional test of the

tested after a fault
occurs.

device (put Channel A and Channel B
in a safe state).

Affects Math Status Flags

No

Major / Minor Faults

None specific to this instruction. See Index Through Arrays for array-

indexing faults.
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Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.

Rung-condition-in is false | The .01and .FP are cleared to false.

Rung-condition-inis true | The instruction executes as described in the Normal Operation
section.

Postscan Same as Rung-condition-in is false.

See also

Common Attributes on page 529

Dual Channel Input Stop (DCS) wiring and programming example on
page 57

Status and Safety input and output for dual channel safety
instructions on page 21

Dual Channel |I'Ipllt Stop This exampl‘e complies w1t.h ISQ 13..849—1, Category 4 operation. The standard
.. control portion of the application is not shown.
(DCS) wiring and

MY DL
programming example
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This programming diagram shows the Dual Channel Input Stop (DCS)
instruction with inputs and test outputs.

_DCS MainPanelE5top
Equivalent Active High —{Input Type Output 14— Seeflate 1~~~ |
|TBD ms — Discrepancy Time
| Manual —|Restart Type
Manual — (oldstart Type
Module1d.ProoData Channel A
Module1d Pt Data Channel B
Module1:.Combined Status Input Status
{Module1:LPt1 10ata | Reset Fault Present

Nt 1: This tag Is an Imterral Boolean tag that |5 used by other parts of the user appliction that ars not shown Inthis sxample.

Key: Color code represents data orvalue typically used.

T >

[ Coniguration {onstant/Value I ~ Intemal SafetyVanable” T ‘J.
Ladder Diagram
DCS
Dual Channel Input Stop
DCS MainPanelEStop 01

Safety Function EMERGENCY STOP
Input Type EQUNALENT - ACTIVE HIGH FP

Dizcrepancy Time (Msec) S00
Restart Type MANUAL
Cold Start Type MAMUAL
Channel & Module1:1 PtO0Cata
14=
Channel B Module1:1.Pt01Data
14
Input Statuz  Module1:1.CombinedStatus
14
Reset Module1:1.Pt11Data
0 4=

The programming software is used to configure the input and output
parameters of the Guard I/O module, as illustrated.
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Module Definition

-

Module Definition

S

Series:

Revision: 001 |2

Electronic Keying: [Exact Match -
Input Data: Safety A
Input Status: Combined Status - Muting A
Output Data: Test |
Data Format: Integer |

[ o

[ Cancel ]

Help

Rockwell Automation suggests selecting Exact Match for the Electronic

Keying as shown. You can also select Compatible Match.

Module Input Configuration

| General | Connection I Safety | Module Infa | Input Corfiguration |Test OLrtputl

Point Operation ~ Input Delay Time (ms)
es

Paint Digcrepan Point Mode
Type i f:'mf"" Source | ot -0n | On--0ff
0 | Single = 0 «| Safety Pulse Test ||| 0 -l = 0=
1 = ~ || Safety Pulse Test |w|[1 -l = 0=
2 | Single = 0 «|[ Not Used wl|Mone || = 0=
3 = - || Not Used wl|Mone || = 0=
4 | Single = 0 «|[ Not Used wl|Mone || = 0=
5 = - || Not Used wl|Mone || = 0=
6 | Single = 0 «|[ Not Used wl|Mone || = 0=
i = - || Not Used wl|Mone || = 0=
g | Single = 0 «|[ Not Used wl|Mone || = 0=
g = - || Not Used wl|Mone || = 0=
10 | Single = 0 «|[ Not Used wl|Mone || = 0=
11 = - || Safety wl|Mone || = 0=

Input Emor Latch Time: 1000 ms
Status: Offline [ (o] 4 ] [ Cancel ] Apply
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Module Test Output Configuration

| General | Connection | Safety | Module Info | Input Configuration | Test Output |

Point Point Mode:
0 |Pulse Test ||
1 | Pulse Test =2
2 | Standard =2
3 | Mot Used L]
Status: Offline QK ] l Cancel Applhy Help
See also
Dual Channel Input Stop (DCS) on page 45
Dual Channel |I'Ipllt Stop This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,

with Test (DCST)

60

Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Dual-Channel Input Stop with Test instruction monitors dual-input
safety devices whose main function is to stop a machine safely, for example,
an E-stop, light curtain, or safety gate. This instruction can only energize
Output 1 when both safety inputs, Channel A and Channel B, are in the active
state as determined by the Input Type operand, and the correct reset actions
are carried out.

In addition, this instruction has the ability to force a functional test of the
stop device upon request.

The timing diagrams from the Dual-Channel Input Stop (DCS) instruction are
applicable to this instruction as well.

DCST operation diagrams in this instruction, highlight the features of the
test-related operands such as Test Request and Test Command.
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Available Languages
Ladder Diagram
DCST
Dual Channel Input Stop With Test
DCST Safety 2 o1
Safety Function SAFETY GATE
Input Type EQUINNALENT - ACTIVE HIGH TC
Dizcrepancy Time (Msec 10
Restart Type AUTONATIC FP
Cold Start Type AUTOMATIC
Channel A Safety Block_ A1 Pt0ZData
04
Channel B Safety Block_AJ1:LPt03Data
04
Test Request Safety Test

ZH0000_0000 4=

Input Statuz Safety Block_A1:LinputStatus
0 4=

Reset Safety_Reset PB
Z#0000_0000 4=

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands
IMPORTANT  Unexpected operation may occur if:

o Qutput tag operands are overwritten.
o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.

IMPORTANT Make sure safety input points are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary
for PLd (Cat. 3) or PLe (Cat. 4) safety functions.

ATTENTION: If changing instruction operands while in Run mode, accept the pending edits and cycle
the controller made from Program to Run for the changes to take effect.

The following table provides the operands that are used to configure the
instruction. These operands cannot be changed at runtime.
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Operand

Data Type

Format

Description

DCST

DCI_STOP_TEST

tag

DCST structure

Safety Function

DINT

list item

This operand provides a text name for how this
instruction is being used. Choices include E-stop,
safety gate, light curtain, area scanner, safety
mat, cable (rope) pull switch, and user-defined.
This operand does not affect instruction
behavior. It is for information/documentation
purposes only.

Input Type

DINT

list item

This operand selects input channel behavior.
Equivalent - Active High (0): Inputs are in the
active state when Channel A and Channel B
inputs are 1.

Complementary (2): Inputs are in the active
state when Channel A is 1and Channel B is 0.

Discrepancy Time
(ms)

DINT

immediate

The amount of time that the inputs can be in an
inconsistent state before an instruction fault is
generated. The inconsistent state depends on
the Input Type.

Equivalent: Inconsistent state is when:

Channel A =0 and Channel B =1, or

Channel A =1and Channel B =0

Complementary: Inconsistent state is when:
Channel A =0 and Channel B =0, or

Channel A =1and Channel B =1

The range is 5...3000 ms.

Restart Type

BOOL

immediate

This input configures Output 1for either manual
or automatic restart.

Manual (0): - A transition of the reset input from
OFF (0) to ON (1), while all of the Output 1enabling
conditions are met, is required to energize
Output 1

Automatic (1): - Output 1is energized 50 ms
after all of the enabling conditions are met.
Important: Automatic restart may only be used
in application situations where no unsafe
conditions can occur as a result of its use, or the
reset function is being performed elsewhere in
the safety circuit (for example, output function).
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Operand

Data Type

Format

Description

Cold Start Type

BOOL

list item

This operand specifies the Output 1 behavior
when applying controller power or mode change
to Run.

Manual (0): - Output 1is not energized when the
Input Status becomes valid or when the Input
Status fault is cleared. (The device must be
tested before Output 1can be energized.)
Automatic (1): - Output 1is energized
immediately when the Input Status becomes
valid or when the Input Status fault is cleared
and both inputs are in their active state.

The following table explains instruction inputs. The inputs may be field device

signals from input devices or derived from user logic.

Operand

Data Type

Format

Description

Channel A'

BOOL

This input is one of the two safety inputs to the
instruction.

Channel B'

BOOL

This input is one of the two safety inputs to the
instruction.

Test Request

BOOL

This signal forces a functional test to occur.

ON (1) -> OFF (0): Triggers a functional test. Output 1
is de-energized and the Test Command output is
energized, which prompts for a functional test to be
performed.

The functional test is complete and the Test
Command output is de-energized when Channel A
and Channel B go to the safe state.

Input Status

BOOL

immediate
tag

If instruction inputs are from a safety I/0 module,
this is the status from the I/0 module (Connection
Status or Combined Status). If instruction inputs are
derived from internal logic, it is the application
programmer’s responsibility to determine the
conditions.

ON (1): The inputs to this instruction are valid.

OFF (0): The inputs to this instruction are invalid.

Reset?

BOOL

If Restart Type = Manual, this input is used to
energize Output 1once Channel A and Channel B are
both in the active state.

If Restart Type = Automatic, this input is used to
energize Output 1.

This input clears instruction and circuit faults
provided the fault condition is not present.

OFF (0)-> ON (1): The FP (Fault Present) and Fault
Code outputs are reset.

'If the input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

2180 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the Reset_Signal tag in this example to the
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reset signal tag name. Then use the OSF instruction Output Bit tag as the
reset source of the instruction.
Reset_Signal OSF
One Shot Falling
Storage Bit  OSF_Internal SB
Cutput Bit F_Edge Reset 0B

The following table explains the instruction outputs. The outputs can be
external tags (safety output modules) or internal tags for use in other logic
routines.

Operand Data Type Description
Output 1(01) BOOL This output is energized when the input conditions have been
satisfied.

The output becomes de-energized when:

o Either Channel A or Channel B transitions to the safe state.
e The Input Status is OFF (0).

o Afunctional test is requested (Test Request > OFF (0).

Test Command (TC) BOOL This output is energized when a functional test must be carried
out.

The operand is not safety-related.

Fault Present (FP) BOOL ON (1): A fault is present in the instruction.
OFF (0): This instruction is operating normally.

Fault Code DINT This output indicates the type of fault that occurred. See the
Fault Codes section below for a list of fault codes.

This operand is not safety-related.

Diagnostic Code DINT This output indicates the diagnostic status of the instruction.
See the Diagnostic Codes section below for a list of diagnostic
codes.

This operand is not safety-related.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution

Condition/State Action Taken

Prescan Same as Rung-condition-in is false.
Rung-condition-in is false The .01,.7C and .FP are cleared to false.
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Condition/State Action Taken

Rung-condition-in is true The instruction executes as described in the Operation section.
Postscan Same as Rung-condition-in is false.

Operation

Functional Test Operation (Manual Restart)

The timing diagram illustrates a manual functional test being performed on a
safety device, for example, a safety gate, with the instruction configured for
manual restart. At (A), a manual functional test is requested because the Test
Request input transitions from ON (1) to OFF (0). This immediately de-
energizes Output 1 and energizes the Test Command output, which prompts
for a test of the device to be performed. At (B), the functional test is complete,
so the Test Command output is de-energized. At (C), Output 1 is energized
again when a reset is triggered.

o

1
Channal &

H

1
Channel B

1
FResst

s
mm
[
Test Raquest |I1 _,7 i |
l—

Tast Cammand !

Ourtput 1

| |
& ® ©
Inpurt Type = Equivalent - Active High
Ractart Type = Manual
Cald Start Type =Manual
Discrepancy Time = 250 ma
If the Input Status input is not shown, it is assumed that the input status iz valid (ON=17 for the entire
timing diagram.

Functional Test Operation (Automatic Restart)

The timing diagram illustrates a manual function test being performed with
Restart Type equal to Automatic. At (A), Output 1is de-energized because the
Test Request transitions from ON (1) to OFF (0). The Test Command output is
also energized at this point. At (B), the Test Command output is de-energized
because the functional test is complete. At (C), Output 1 is automatically
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energized 50 ms after the safety inputs enter the active state because the
restart type is automatic.

1
Charrel &
a
1
Channel B
]
| 1 1
Tast Requast
a
1
Teat Cormmand
]
1
Cuput 1 : ——b| =0 me
@ @® ©

Input Type = Equivalent - Active High
Restart Type = Atomatic

Cold Start Typa = Autornatic
Discrepancy Time = 250 me

Hthe Input Btatus input iz not shawen, it is assumed that the input status is valid (OM=1) for the entire

timing diagram.

There is always a 50 ms delzy before enamizing Output 1 when it is configured 1o be enemized
automatically [Restart Type = Atomatic).

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are

de-energized.

Fault Codes and Corrective Actions

Fault Code Description Corrective Action

0 No fault. None.

16420 The Input Status input transitioned o Check the I/0 module connection or

32 from ON (1) to OFF (0) while the the internal logic used to source input
instruction was executing. status.

o Reset the fault.

16#4000 Channel A and Channel B were in an o Check the wiring.

16384 inconsistent state for longer than the | e Perform a functional test of the
Discrepancy Time. At the time of the device (put Channel A and Channel B
fault, Channel A was in the active in a safe state).
state. Channel B was in the safe state. | e Reset the fault.

1644001 Channel A and Channel B were in an

16385 inconsistent state for longer than the
Discrepancy Time. At the time of the
fault, Channel A was in the safe state.

Channel B was in the active state.

1644002 Channel A went to the safe state and

16386 back to the active state while Channel
B remained active.

1644003 Channel B went to the safe state and

16387 back to the active state while Channel
A remained active.
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Diagnostic Codes and Corrective Actions

Diagnostic Code Description Corrective Action

00H No fault. None.

16#05 The Reset input is held ON (1) Set the Reset input to OFF (0)

5

16420 The Input Status was OFF(0) when the | Check the 1/0 module connection or the

32 instruction started. internal logic used to source input

status.

1644000 The device has not been functionally | Perform a functional test of the inputs

16384 tested at startup. (put Channel A and Channel B in a safe

state).

16#4001 The device has not been functionally | e Check the wiring.

16385 tested after a fault occurs.  Perform a functional test of the
device (put Channel A and Channel B
in a safe state).

1644030 Waiting for the manual functional test | Perform a functional test of the device

16432 to occur. (put Channel A and Channel B in a safe

state).
See also

Dual Channel Input Stop with Test (DCST) wiring and programming

example on page 67

Index Through Arrays on page 540

Status and Safety input and output for dual channel safety

instructions on page 21

This topic demonstrates how to wire the Guard I/O and program the
instruction in the safety control portion of an application

with Test (DCST) wiring and

programming example

This application example complies with ISO 13849-1, Category 4 operation.

Q Tip: The standard control portion of the application is not shown in the following diagram.
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Wiring Diagram

24 DC
Salfaty Gate Momentary
Push Button [
® ineset]
3]
Yap
MV Emoand
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Programming Diagram

This programming diagram shows the Dual Channel Input Stop with Test
(DCST) instruction with inputs and test outputs.

MainGate

RIEE i e
Equivalent Active High > Input Type Output 1 —Z5eeMote2 -
TBD ms = Disaepancy Time
Manual o Restart Type Test Command | —<iodulel:0lestoabata |
Manual e Coldstart Type
Module1:1 PtioData Channel &
Module1:1.P101 Data (hannel B
jpeehotel o Test Request
Module1: Combined Status [nput Status
iModule1:l.Pt1 1Data Tt Roset Fault Present

Hite 1: Thistagls an Intameal Boolean tag that has Itsvalue determined by ather parts of the user application that arenat shown In
this aample. Thefaling edge {1-=0p of tha Tast Request Input forces a test to be executed (safe state must be obsared).
Cornecting this Input tothe cutput that enablies the hazand fonces a test to be executed every ime that the hazard & stopped.

Hote 2: Thistagls anintemal Boolean tag that 1s ueed by other parts of the user appliction that are not shown i this example.

Key: Colorcode represents data or value typically used.

Safity Input Safty Outpurt

[Cofguraten st > < oterl Sty Vtle |
Ladder Diagram

DCST
Dual Channel Input Stop With Test
DCST IMainGate 01
Safety Function SAFETY GATE
Input Type EQUMNALENT - ACTIVE HIGH TC
Dizscrepancy Time (Mzec) 500
Restart Type MANUAL FP
Cold Start Type MAMNUAL
Channel A Module1:. Pt00Data

0 4=
Channel B Module1:.Pt010ata

04
Test Request SeeNotel

04
Input Status  Modulel:l.CombinedStatus

0 4=
Reset Module1:.Pt110ata

0 4=

Mainzate. TC Module3. 0. Testd2Data
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-

Q Tip: The tag in the preceding table is an internal Boolean tag that has its value determined by other
parts of the user application not shown in this example. The falling edge (1->0) of the Test Request
input forces a test to be executed (safe state must be observed). Connecting this input to the
output that enables the hazard forces a test to be executed every time the hazard is stopped.

The programming software is used to configure the input and output
operands of the Guard I/O module as illustrated.

Module Definition

The following sections provide examples of how to use the programming
software to set the Guard I/O module configuration operands.

Module Definition |

Series
Revision: 001 =

Electronic Keying: [Exact Match -
Input Data: Safety | ]
Input Status: Combined Status - Muting | ]
Cutput Data: Test | ]
Data Format: Integer ||

QK. ] [ Cancel ] [ Help

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. Compatible Match is also acceptable.
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Module Input Configuration

| General | Connection | Safety I Madule Info | Input Configuration | Test Qutput |

Paint Operation e Input Delay Time (ms)
s
Paint Di Point Mode
Type sl f:'lf'rg? Source | gt -on | On=0ff
0 | Single -~ 0 «| Safety Pulse Test || 0 -l 05 0 -3
1 = ~ || Safety Pulse Test || 1 = 0 5 05
2 | Single - 0 «| Not Used ||| Mone || 0 5 05
3 L || Not Used ||/ Mone || 0 3 0+
4 | Single = 0 «| Not Used || Mone || 0 3 0+
5 L ~ || Mot Used || Mone |+ = 05
§ | Single - 0 «| MotUsed || None || = 05
7 = ~ || Mot Used || Mone |+ 0% 03
3 | single - 0 «| MotUsed ||| Mone || 0% 03
9 ] - || Mot Used ||| Mone || 05 05
10 | Single - 0 «| Mot Used ||| Mone || 05 05
11 = - || Safety ||| Mone || 05 05
Input Emor Latch Time: 10005 ms
Status: Offline OK | [ Cancel Apply Help
Module Test Output Configuration
| General | Connection | Safety | Module Info | Input Corfiguration | Test Output |
Point Point Mode
0 |Pulse Test =]
1 | Pulse Test |
2 |Standard 2
3 |MotUsed |
Status: Offline [ 0K l [ Cancel Apply Help

See also

Dual Channel Input Stop with Test (DCST) on page 60
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Dual Channel Input Stop
with Test and Lock (DCSTL)

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Dual Channel Input Stop with Test and Lock (DCSTL) instruction
monitors dual-input safety devices whose main function is to stop safely, for
example, an E-stop, light curtain, or safety gate. This instruction can only
energize Output 1 when both safety inputs, Channel A and Channel B, are in
the active state as determined by the Input type operand, and the correct reset
actions are carried out.

In addition, this instruction has the ability to monitor a locked feedback
signal from a safety device and issue a lock request to a safety device, for
example a safety gate with guard locking. The Unlock Request input is used to
request an electromagnetic lock or unlock. However, the hazard must not be
present for the instruction to issue an unlock command. The Lock feedback
input is used to determine whether or not the safety device is currently locked.
To energize Output 1, the Lock Feedback input must be ON (1) in addition to
the requirements of the DCST instruction.

The operation timing diagrams from the Dual Channel Input Stop (DCS) and
the Dual Channel Input Stop Test (DCST) instruction are applicable to this
instruction as well.

DCSTL operation diagrams, shown below, highlight the features of the lock-
related operands, such as Unlock Request, Lock Feedback, Hazard Stopped,
and Unlock Command.

72 Rockwell Automation Publication 1756-RM095K-EN-P - September 2020



Chapter 1

Safety Instructions

Available Languages
Ladder Diagram
DCSTL
Dual Channel Input Stop With Test And Lock
DCSTL Safety 3 o1
Safety Function SAFETY GATE
Input Type EQUMNALENT - ACTIVE HIGH TC
Dizcrepancy Time (Msec) 20
Restart Type MAMUAL ULC
Cold Start Type AUTOMATIC
Channel A Safety Block_A1:1.Pt04Data FP
04
Channel B Safety Block_A1:.PtOSData
0 4=
Test Reques Safety_Test
ZHOO00_0000 4=
Unlock Request Safety_Unlock

ZR0000_0000 4=

Lock Feedback Safety Block_AZ:1Pt01Data

(4=

Hazard Stopped Safety_Block_AZ:| Pt04Data

Input Status

Rezet

Function Block

04
Safety_Block_A1:.Pt04Data
0 4=
Gafety Reset PB
ZHO000_0000 4=

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT

Unexpected operation may occur if:

o Output tag operands are overwritten.

o Members of a structure operand are overwritten.

o Structure operands are shared by multiple instructions.

IMPORTANT

Make sure safety input points are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary

for PLd (Cat. 3) or Ple (Cat. 4) safety functions.

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020

3



Chapter 1 Safety Instructions

ATTENTION: If changing instruction operands while in Run mode, accept the pending edits and cycle the
L controller mode from Program to Run for the changes to take effect.

This table provides the operands that are used to configure the instruction.
These operands cannot be changed at runtime.

Operand Data Type Format Description
DCSTL DCI_STOP_TEST_LOCK | tag DCSTL structure
Safety Function | DINT list item This operand provides a text name for how this

instruction is being used. Choices include slide lock (6)
, safety gate (1) and user-defined (100).

This operand does not affect instruction behavior. It is
for information/documentation purposes only.

Input Type DINT list item This operand selects input channel behavior.
Equivalent - Active High (0): Inputs are in the active
state when Channel A and Channel B inputs are 1.
Complementary(2): Inputs are in the active state
when Channel Ais 1and Channel B is 0.

Discrepancy Time | DINT immediate The amount of time that the inputs can be in an

(ms) inconsistent state before an instruction fault is
generated. The inconsistent state depends on the Input
Type.

Equivalent: Inconsistent state is when either is true:
Channel A =0 and Channel B =1

Channel A =1and Channel B =0

Complementary: Inconsistent state is when either is
true:

Channel A =0 and Channel B =0

Channel A =1and Channel B =1

The range is 5...3000 ms.

Restart Type BOOL list item This input configures Output 1for either manual or
automatic restart.

Manual (0): - A transition of the reset input from OFF
(0) to ON (1), while all of the Output 1enabling
conditions are met, is required to energize Output 1
Automatic (1): - Output 1is energized 50 ms when all
of the enabling conditions are met.

A ATTENTION: Automatic restart may only

be used in application situations where no unsafe
conditions can occur as a result of its use, or the reset
function is being performed elsewhere in the safety
circuit (for example, output function).

Cold Start Type BOOL list item This operand specifies the Output 1behavior when
applying controller power or mode change to Run.
Manual (0): - Output 1is not energized when the Input
Status becomes valid or when the Input Status fault is
cleared. The device must be tested before Output 1can
be energized.

Automatic (1): - Output 1is energized immediately
when the Input Status becomes valid or when the Input
Status fault is cleared and both inputs are in their
active state.
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The following table explains instruction inputs. The inputs may be field device

signals from input devices or derived from user logic.

Operand

Data Type

Format

Description

Channel AT

BOOL

tag

This input is one of the two safety inputs to the
instruction.

Channel B!

BOOL

tag

This input is one of the two safety inputs to the
instruction.

Test Request

BOOL

tag

This signal forces a functional test to occur. See the
Test Type operand for more information.

ON (1) -> OFF (0): Triggers a functional test. Output 1is
de-energized and the Test Command output is
energized, which prompts for a functional test to be
performed.

Important: Do not request a test when a hazard is
present (Hazard Stopped = 0) because the machine
stops and causes a fault in this instruction.

Unlock Request

BOOL

tag

This input is used to request a lock and unlock of
electromechanical locking devices.

OFF (0): Lock is requested (the Unlock command is de-
energized).

ON (1): Unlock is requested if the machine hazard is
stopped. The Unlock command is energized if the
Hazard Stopped equals 1.

This signal must also be used before locking and
unlocking manual locks. Otherwise, a fault can occur
because of invalid sequencing.

Lock Feedback

BOOL

tag

This input is the current state of the locking device. This
input must be ON (1) in order to energize Output 1.

OFF (0): The safety monitoring device currently is not
locked.

ON (1): The safety monitoring device is currently locked.

Hazard Stopped

BOOL

tag

This input is the hazard condition feedback signal. This
input must be ON (1) in order for the instruction to issue
an unlock command (energize the Unlock Command
output).

OFF (0): The Unlock Command output cannot be
energized.

ON (1): The Unlock Command output can be energized.

Input Status

BOOL

immediate
tag

If instruction inputs are from a safety I/0 module, this is
the status from the I/0 module or modules (Connection
Status or Combined Status). If instruction inputs are
derived from internal logic, it is the application
programmer’s responsibility to determine the
conditions.

ON (1): The inputs to this instruction are valid.

OFF (0): The inputs to this instruction are invalid.
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Operand Data Type Format Description

Reset? BOOL tag If Restart Type = Manual, this input is used to energize
Output 1once Channel A and Channel B are both in the
active state.

If Restart Type = Automatic, this input is not used to
energize Qutput 1.

This input clears instruction and circuit faults provided
the fault condition is not present.

OFF (0) -> ON (1): The FP (Fault Present) and Fault Code
outputs are reset.

'If the input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

2180 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the Reset_Signal tag in this example to the
reset signal tag name. Then use the OSF instruction Output Bit tag as the
reset source of the instruction.
Reset_Signal O5F
One Shot Falling

Storage Bit  OSF_Internal SB
Output Bit F_Edge Reset 0B

This table explains instruction outputs. The outputs may be external tags
(safety output modules) or internal tags for use in other logic routines

Operand Data Type Description

Output 1(01) BOOL This output is energized when the input conditions have

been satisfied.

The output becomes de-energized when:

o Either Channel A or Channel B transitions to the safe state.

o The Input Status is OFF (0).

o Afunctional test is requested (Test Request > OFF (0).

o The Lock Feedback signal turns OFF (0).

o An unlock is requested and the hazard stops, that is
Unlock Request -> ON (1) and Hazard Stopped -> ON (1).

Test Command (TC) BOOL This output is energized when a functional test must be
carried out.
This operand is not safety-related.

Unlock Command (ULC) | BOOL This output is an unlock signal for an electromechanical
locking device or to prompt for manual unlock.

Fault Present (FP) BOOL ON (1): A fault is present in the instruction.
OFF (0): This instruction is operating normally.

Fault Code DINT This output indicates the type of fault that occurred. See the
Fault Codes section below for a list of fault codes.

This operand is not safety-related.

Diagnostic Code DINT This output indicates the diagnostic status of the
instruction. See the Diagnostic Codes section below for a list
of diagnostic codes.

This operand is not safety-related.
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IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution

Condition/State Action Taken

Prescan Same as Rung-condition-in is false.

Rung-condition-in is false The .01,.7C, .ULC and .FP are cleared to false.
Rung-condition-in is true The instruction executes as described in the Operation section
Postscan Same as Rung-condition-in is false.

Operation

Start-up Operation (Manual Cold Start)

The timing diagram illustrates Output 1 being energized when the Cold Start
Type is Manual. At (A), the gate is closed and requested to lock. At (B), the gate
is considered locked when the Lock Feedback transitions from OFF (o) to ON
(1). At (C), Output 1is energized when a reset is triggered. At (D), an unlock is
requested when the Unlock Request signal transitions from OFF (0) to ON (1).
At (E), the Unlock Command output is not energized until the Hazard
Stopped input transitions from OFF (0) to ON (1). Output 1 is also de-
energized at this point. At (F), Output 1 is energized again when the gate is
opened, closed, and locked, and a reset is triggered.
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18

The devices being monitored in these timing diagrams are assumed to be a
safety gate with lock.

1 —t
Channal & : J i
F
= 1
Charinel B
AGE
1
a B
1
Inlock Request B

Lock Feedback ! |
a

ERnm
- H

Resat

i I

1 ! j
Hazard Stoppad 4 L] ! ! |_
Unlack Command 1 L ! —I_:_
o -
Output 1 1 T

0
i) ] o & B

[nput Type = Equivalent - Activae High
Restart Typa = Manual

Cold Start Typa = Manual
Discrepancy Tima = 250 ms

If the Input Status input iz nat shown, itis assumead that the input status is valid (OM=1)for the entire
timing diagram.

Start-up Operation (Automatic Cold Start)

The timing diagram illustrates the same behavior as the manual restart
diagram, except that Cold Start Type is automatic. At (A), Output 1is
immediately energized when power is first applied because the gate is closed
and locked, and the cold start type is automatic. At (B), an unlock is requested
when the Unlock Request signal transitions from OFF (o) to ON (1). At (C), the
Unlock Command output is not energized until the Hazard Stopped input
transitions from OFF (0) to ON (1). Output 1 is also de-energized at this point.
At (D), Output 1is energized when the gate is opened, closed, and locked, and
areset is triggered.
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The devices being monitored in these timing diagrams are assumed to be a
safety gate with lock.

Charngl & '
o

HH
Channel B '

1]

Resat !
0

1
IInlock Request i !
Lock Feadback ! T r
i}

I_I

1 | !
Hazard Stopped I I
pped ! :|_
Unlack Command !
: i 1 1
1 ! -
Output 1 |
1]
& ® G y

Input Type = Equivalent - Active High

Restart Tepe = Manual

Caold Start Tvpe = Automatic

Dizcrapancy Tima = 250 ms

If the Input Status inputis not shawn, it is assumed that the input status is valid (OW=1) for the entire
timing diagram.

Device Not Tested After Unlock Fault (Manual Cold Start)

The timing diagram illustrates how a gate must be tested each time after it is
unlocked if the Cold Start type is manual. At (A), Output 1is energized when a
reset is triggered. At (B), a fault is generated when the device is unlocked and
relocked without the gate being opened. At (C), the fault is cleared when a
reset is triggered. Output 1 does not become energized because a functional
test has not been performed on the gate.
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The devices being monitored in these timing diagrams are assumed to be a
safety gate with lock.
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Input Typa = Equivalant - Active High

Restart Type = Manual

Cold Start Typa = Manual

Discrepancy Time = 280 ms

If tha Input Status input is nat shown, itis assumed that the input states is valid (OM=1) for the entire
fiming diagram.

@ IIrrrr
G g

Functional Test after Fault Operation

The timing diagram illustrates how the gate must be functionally tested after
a fault occurs. At (A), Output 1is energized when a reset is triggered with the
gate closed and locked. At (B), a fault occurs because the gate is unlocked
because the Unlock Request never transitioned from OFF (0) to ON (1). At (C),
the fault is reset when the reset is triggered, but Output 1 cannot be energized
because the gate was not functionally tested after the fault occurred. At (D),
the gate has been functionally tested and the gate is opened, unlocked, and
the hazard has stopped, but Output 1 cannot be energized because the gate is
not locked. At (E), Output 1 is energized when a reset is triggered with the gate
now locked.
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The devices being monitored in these timing diagrams are assumed to be a
safety gate with lock.

Channel & !
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s

Input Typa = Equivalant - Active High

Restart Typa = Manual

Cold Start Typa = Manual

Discrepancy Time = 250 ms

If the Input Status input is not shown, itis assumed that the input status is valid (OK=1) for the entire
timing diagram.

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

Fault Code Description Corrective Action
00 No fault. None.
16420 The Input Status input transitioned | e Check the I/0 module connection or
32 from ON (1) to OFF (0) while the the internal logic used to source input
instruction was executing. status.
o Reset the fault.
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Fault Code

Description

Corrective Action

16#4000
16384

Channel A and Channel B were in an
inconsistent state for longer than
the Discrepancy Time. At the time
of the fault, Channel A was in the
active state. Channel B was in the
safe state.

1644001
16385

Channel A and Channel B were in an
inconsistent state for longer than
the Discrepancy Time. At the time
of the fault, Channel A was in the
safe state. Channel B was in the
active state.

1644002
16386

Channel A went to the safe state
and back to the active state while
Channel B remained active.

16#4003
16387

Channel B went to the safe state
and back to the active state while
Channel A remained active.

o Check the wiring.

o Perform a functional test of the
device (put Channel A and Channel B
in a safe state).

o Reset the fault.

16#4040
16448

The device is locked in a non-active
state. For example, a gate is open
and locked.

o Check the wiring.
o Make sure the device is unlocked.
o Reset the fault.

16#4041
16449

The device is not functionally tested
after being unlocked.

o Unlock the device.

o Put the device in the safe state, for
example, open gate.

o Reset the fault.

16#4042
16450

The Lock Feedback input turned ON
(1) without request. For example, the
device became locked, but lock was
not requested.

Unlock Request =1

1644043
16451

The Lock Feedback input turned
OFF (0) without request. For
example, the device became
unlocked, but unlock was not
requested.

Unlock Request =0

o Check the wiring.

o Check the mechanical lock
components.

o Unlock the device.

o Put the device in the safe state, for
example, open gate.

o Reset the fault.

1644044
16452

The Hazard Stopped was OFF (0)
and Output 1was not energized.

o Make sure the hazard has stopped.

o Check the wiring.

o Make sure that the hazard protected
by this device cannot become active
without Output 1being ON (1).

o Reset the fault.

16#4045
16453

The Lock Feedback input turned
OFF (0) when the hazard was
present. For example, the device
became unlocked, and the Hazard
Stopped input was OFF (0).

o Make sure the hazard has stopped.

o Check the wiring.

o Make sure that the device cannot
become unlocked while the hazard is
running.

o Reset the fault.
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Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.

Diagnostic Code Description Corrective Action

0 No fault. None.

5 The Reset input is held ON (1) Set the Reset input to OFF (0)

16420 The Input Status was OFF(0) when | Check the 1/0 module connection or the

32 the instruction started. internal logic used to source input

status.

1644000 The device was functionally not Perform a functional test of the device

16384 tested at startup. (bring Channel A and Channel B to the

safe state).

1644001 The device was not functionally o Check the wiring.

16385 tested after a fault occurred. e Perform a functional test of the
device (bring Channel A and Channel B
in a safe state).

1644030 Waiting for the manual functional | Perform a functional test of the device

16432 test to occur. (bring Channel A and Channel B to the

safe state).

1644040 The device is unlocked. Output 1 o Reset the Unlock Request input to 0

16448 cannot be energized until the or manually lock the device.

device is locked. o Check the wiring of the Lock
Feedback input.
16#4041 Waiting for the device to lock. The | e If the device has a manual lock, make
16449 Unlock Request input has been set sure that it has been locked.
to 0, but the Lock Feedback input e Check the wiring of the Lock
has not yet indicated that the Feedback input.
device is unlocked.
1644042 Waiting for the device to unlock.
16450 The Unlock Request has been set to
1, but the Lock Feedback has not yet
indicated that the device is
unlocked.
1644043 Waiting for the hazard to stop. The | e Make sure that any machine hazard
16451 Unlock Request input has been set has completely stopped.
to 1, but the Unlock Command e Check the wiring of the Hazard
cannot be issued until the Hazard Stopped input.
Stopped input transitions to 1.
16#4044 The device is not functionally tested | Perform a functional test of the device
16452 after it was unlocked. (put Channel A and Channel B in a safe
state).
See also

Dual Channel Input Stop with Test and Lock (DCSTL) wiring and

Qrogramming examgle on page 84

Index Through Arrays on page 540
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Dual Channel Input Stop (DCS) on page 45

Dual Channel Input Stop with Test (DCST) on page 60

Status and Safety input and output for dual channel safety
instructions on page 21

Dual Channel Input Stop ’.I‘hls top.1c d?monstrates how to erehthe guard I/O. anc.l program the
instruction in the safety control portion of an application

with Test and Lock (DCSTL) o _
. . This example complies with ISO 13849-1, Category 4 operation.
wiring and programming

Tip: The standard control portion of the application is not shown in the following diagram.
example

Wiring Diagram
24 0C

0 BEDE0O0EC

M4V Groanid
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Programming Diagram

This programming diagram shows the Dual Channel Input Stop with Test and
Lock (DCSTL) instruction with inputs and outputs.

Maintenano=Gate
Tl gz o i
%Eivalent Active High " Input Type Output 1 —< Tee Nate 3 H
ms ~>—DiscrepancyTime | 7T TTTTTTOT -
Manual — Restart Type Test Command
Manual “— Coldstart Type lInlack Command Modulel:0.Pt000ata
Module:1PtooDEta Channel &
Module1:L.Pt01Data Channel B
|_sae L P < Test Request
=— Unlodk Request
Module:1 P02 Data Lock Feedback
|MotionStopped 2 _»—{ Hazard Stopped
Module1:l.Combined Status Input Status
{Module1:.Pt11Data "o Reset Fault Present

Mot 1: This tag 15 an Imternal Booleantag that has its value determined by ather parts of the user application that are not shown In

this example. The falling edge {10} of the Test Request Input forces a test to be exeauted (safe state must be cbserved).
Connecting this Input to the autput that erables the hazard faroes 3 test to be executed every imethat the hazard Is stoppesd.

Hote 2: This tag 15 an Imternal Boolean tag that has its value determined by ather parts of the user application that are nat shown In
this eample.

Mot 3: This tag 15 an Imternal Booleantag that s used by ather parts of the usar appliction thatare not shown in this eample.

Key: Colar code represents dataor value typically used.

| BmippedVarble R LT
Safety Input Safity Output
[ Tonfiguration Constant/Value s < Internal SfetyVarable
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Ladder Diagram
DCSTL
Dual Channel Input Stop With Test And Lock
DCSTL Maintenanceiate o1
Safety Function SAFETY GATE
Input Type EQUMALENT - ACTMNE HIGH TC
Dizcrepancy Time (Msec) 500
Restart Type AUTOMATIC ULc
Cold Start Type MANUAL
Channel A Module3:| Pt}0Data FP
(4=
Channel B Module3: 1. Pt)1Data
(4=
Test Reguest SeeNote]
4=
Unlock Request SeeNote2
(4=
Lock Feedback Module3:| Pt02Data
4=
Hazard Stopped MotionStopped
(4=
Input Status Module3:lInputStatus
4=
Reset Module3: | PtO7Data
[ 4=
MaintenanceGate. TC Module3:.0.TestdZData
MaintenanceGate. ULC Module3:0 Pt00Data

O Tips:

« The tag in the preceding diagram is an internal Boolean tag that has its value determined by
other parts of the user application that are not shown in this example. The falling edge (1->0) of
the Test Request input forces a test to be executed (safe state must be observed). Connecting
this input to the output that enables the hazard forces a test to be executed every time that the

hazard is stopped.

o This tag is an internal Boolean tag that has its value determined by other parts of the user
application that are not shown in this example.
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Module Definition

The following sections provide examples of how to use the programming
software to set the Guard I/O module configuration operands.

. ™
Module Definition [

Series:
Revision: 001 2

Electronic Keying: [Exact Match -
Input Data: Safety ||
Input Status: Combined Status - Muting ||
Cutput Drata: Combined ||
Data Format: Integer 2

[ K ] [ Cancel ] [ Help ]

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. Compatible Match is also acceptable.
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Module Input Configuration

| General | Connection I Safety I Module Info | Input Configuration |Test Output | Output Conﬁgumtion|

Point Operation Test Input Delay Time (ms}
e
Point i Point Mode
Type Dﬁfnr:ﬁ';? S0Urce | nft.gn | On-=0ff
0 | Single - 0 «| Safety Pulse Test | |0 = 0% 03
i = Safety Pulse Test || 1 = 03 0 -3
2 | single - 0 «| Safety Pulse Test |0 | 03 0+
3 I Mot Used ||| Mone || 05 03
4 | Single - 0 «| NotUsed | )| Mone || 05 03
5 || Not Used |w || None || = =
& |single - 0 «| Mot Used ||| None || = 0+
7 = Safety ||| Mone || 05 03
Input Emor Latch Time: 1000== ms
Status: Offline oK ] [ Cancel Apply Help
Module Test Output Configuration
| General | Connection | Safety | Module Irfo I Input Configuration | Test Output |0ut|::-ut Configuration
Point Point Mode
0 |Pulse Test ||
1 | Pulse Test ||
2 | Standard ||
3 | NotUsed 2
Status: Cffline oK ] [ Cancel Bpply Help
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Module Output Configuration

| General | Connection | Safety I Module Info | Input Configuration I Test Cutput | Output Corffiguration

Point Operation
Point Point Mode
Type
0 | Single Safety L=
| | Not Usea ~
2 | Dual = Mot Used L=l
3 |/ Mot Used =2
4 | Dual = Mot Used =]
5 ||| Mot Used =2
§ | Dual Not Used L=
7 | Not Usea =

Output Emor Latch Time: 10005 ms

Status: Offline oK ] [ Cancel Apply Help

See also

Dual Channel Input Stop with Test and Lock (DCSTL) on page 72

Dual-Channel Input Stop This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
. Compact GuardLogix 5380, and GuardLogix 5580 controllers.
with Test and Mute (DCSTM)

The Dual Channel Input Stop with Test and Mute (DCSTM) instruction
monitors dual-input safety devices whose main function is to stop safely, for
example, an E-stop, light curtain, or safety gate. This instruction can only
energize Output 1 when both safety inputs, Channel A and Channel B, are in
the active state as determined by the Input type operand, and the correct reset
actions are carried out.

In addition, this instruction can mute a safety device, such as a light curtain.
When muting is enabled, a safety device sensing field can be broken, where
Channel A and Channel B can go to the safe state without de-energizing
Output 1. The Muting Lamp Status input is used to monitor the status of the
Muting Lamp output. If this input is ever OFF (0), a fault is generated.

ATTENTION: When muting a safety device, the device is no longer protecting the hazard, so some
other protection must be in place.

The timing diagrams from the Dual Channel Input Stop (DCS) and Dual
Channel Input Stop Test (DCST) instruction are applicable to this instruction
as well.
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DCSTM operation diagrams, shown below, highlight the features of the mute-
related operands, such as Mute, Muting lamp Status, and Muting Lamp.

Available Languages
Ladder Diagram
DCSTM
Dual Channel Input Stop With Test And Mute
DCSTM Safety 4 Ay
Safety Function LIGHT CURTAIN
Input Type EQUMNALENT - ACTIWVE HIGH TC
Dizcrepancy Time (Maec) 30
Restart Type AUTOMATIC WL
Cold Start Type AUTOMATIC
Test Type NONE 55
Test Time (M=zec) 10
Channel A Safety Block_A1:1.Pt0&Data FP
4=
Channel B Safety Block_A1:1Pt07Data
0 4=
Te=st Request Safety Test
ZH0000_0000 4=
Mute Conv1_Kute

ZH0000_0000 4=
Muting Lamp Status Safety_Block_A1:0 Test03Data

0 4=
Input Status Safety Block_A1:1 PtD&Data

4=
Reset Safety Reset PB

ZH0000_0000 4=

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

The DCSTM instruction requires its first operand be an instance of the
DCI_STOP_TEST_MUTE data type.

IMPORTANT  Unexpected operation may occur if:
o Qutput tag operands are overwritten.
o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.
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IMPORTANT Make sure safety input points are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary
for PLd (Cat. 3) or Ple (Cat. 4) safety functions.

ATTENTION: If changing instruction operands while in Run mode, accept the
pending edits and cycle the controller mode from Program to Run for the
changes to take effect.

The following table provides the operands that are used to configure the
instruction. These operands cannot be changed at runtime.

Operand Data Type Format Description
DCSTM DCI_STOP_TEST_MUTE tag DCSTM structure
Safety Function | DINT list item This operand provides a text name for

how this instruction is being used.
Choices include area scanner (3), safety
mat (4), light curtain (2), and user-defined
(100).

This operand does not affect instruction
behavior. It is for
information/documentation purposes
only.

Input Type DINT list item This operand selects input channel
behavior.

Equivalent - Active High (0): Inputs are
in the active state when Channel A and
Channel Binputs are 1.

Complementary (2): Inputs are in the
active state when Channel Ais 1and

Channel Bis 0.
Discrepancy Time | DINT immediate The amount of time that the inputs can
(ms) be in an inconsistent state before an

instruction fault is generated. The
inconsistent state depends on the Input
Type.

Equivalent: Inconsistent state is when:
Channel A =0 and Channel B =1, or
Channel A =1and Channel B =0
Complementary: Inconsistent state is
when:

Channel A= 0 and Channel B =0, or
Channel A=1and Channel B =1

The range is 5...3000 ms.
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Operand Data Type Format Description

Restart Type BOOL list item This input configures Output 1for either
manual or automatic restart.

Manual (0): - A transition of the reset
input from OFF (0) to ON (1), while all of
the Output 1enabling conditions are met,
is required to energize Output 1
Automatic (1): - Output 1is energized 50
ms after all of the enabling conditions are
met.

Important: Automatic restart may only be
used in application situations where no
unsafe conditions can occur as a result of
its use, or the reset function is being
performed elsewhere in the safety circuit
(for example, output function).

Cold Start Type BOOL list item This operand specifies the Output 1
behavior when applying controller power
or mode change to Run.

Manual (0): - Output 1is not energized
when the Input Status becomes valid or
when the Input Status fault is cleared.
(The device must be tested before Output
1can be energized.)

Automatic (1): - Output 1is energized
immediately when the Input Status
becomes valid or when the Input Status
fault is cleared and both inputs are in
their active state.
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Operand

Data Type

Format

Description

Test Type

DINT

list item

The operand defines which type of test
occurs when Test Request transitions
from ON (1) to OFF (0).

None (0): - Turns the testing feature OFF
(0).

Manual (1): - Qutput 1is de-energized
immediately when Test Request input
transitions from ON (1) to OFF (0). The Test
Command output is energized until a
functional test is carried out, such as an
open and close safety gate, break and
clear light curtain, and reset actions are
carried out depending on the setting of
the Restart Type operand.

Active (2): - Output 1 remains energized
when the Test Request input transitions
from ON (1) to OFF (0) and the Test
Command output is energized, which
should force an automatic test of the
safety device. For example, a light curtain
that has test capability. If the Channel A
and Channel B outputs correctly
transition to the safe state and back to
the active state before Test Time expires,
the Test Command output is de-energized
and the safety device continues normal
operation. If the safety inputs do not
correctly transition before Test Time
expires, Output 1is de-energized
immediately and a fault is generated.

Test Time

DINT

immediate

The maximum time for an active test to
complete. If the test does not complete
within this time, a fault is generated.
Refer to the Test Type operand for more
information.

Important: This time cannot exceed 150
ms for type-2 light curtains as specified
by EN-61496-1.

The valid range is 5...1000 ms.

The following table explains instruction inputs. The inputs may be field device
signals from input devices or derived from user logic.

Operand

DataType

Format

Description

Channel AT

BOOL

This input is one of the two safety inputs to the
instruction.

Channel B!

BOOL

This input is one of the two safety inputs to the
instruction.

Test Request

BOOL

This signal forces a functional test to occur.
See the Test Type operand for more
information.

ON (1) -> OFF (0): Triggers a functional test.
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Operand DataType Format Description

Mute BOOL tag This input is used to mute the safety device.
OFF (0): Mute is not activated.

ON (1): Mute is activated. The Muting Lamp
output is energized and Output 1is not de-
energized when the safety device is tripped
(Channel A or Channel B enters the safe state).

Muting Lamp Status | BOOL tag This is the status of the muting lamp. If this
immediate status is not valid, Output 1is de-energized
immediately and a fault is generated.

OFF (0): The Muting Lamp Status is invalid. A
fault is generated.

ON (1): The Muting Lamp Status is valid.

Input Status BOOL tag If instruction inputs are from a safety 1/0
immediate module, this is the status from the I/0 module
(Connection Status or Combined Status). If
instruction inputs are derived from internal
logic, it is the application programmer’s
responsibility to determine the conditions.

ON (1): The inputs to this instruction are valid.
OFF (0): The inputs to this instruction are
invalid.

Reset? BOOL tag If Restart Type = Manual, this input is used to
energize Output 1once Channel A and Channel B
are both in the active state.

If Restart Type = Automatic, this input is not
used to energize Output 1.

This input clears instruction and circuit faults
provided the fault condition is not present.

OFF (0)-> ON (1): The FP (Fault Present) and
Fault Code outputs are reset.

1 If this input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

2 ISO 13849-1 stipulates instruction reset function must occur on falling edge
signals. to comply with ISO 13849-1 requirements, add the logic immediately
before this instruction. Rename Reset_Signal tag in this example to the reset
signal tag name. Then use the OSF instruction Output Bit tag as the reset
source of the instruction.
Reset_Signal Q5F
One Shot Falling

Storage Bit  OSF_Internal SB
Output Bit F_Edge Reset 0B

This table explains instruction outputs. The outputs may be external tags
(safety output modules) or internal tags for use in other logic routines.
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Operand Data Type Description

Output 1(01) BOOL This output is energized when the input conditions have been
satisfied.

The output becomes de-energized when:

o Either Channel A or Channel B transitions to the safe state.

o The Input Status input is OFF (0).

o A manual test is requested (Test Request turns OFF (0) when
Test Type = Manual).

o An Active Test fault occurs (the Active Test does not
complete within the Active Test Time).

o The Mute input transitions from ON (1) to OFF (0) when
Channel A or Channel B is in the safe state.

o The Muting Lamp Status input is OFF (0).

Test Command (TC) BOOL If Test Type = Manual, this output is energized when a manual
functional test must be carried out.

If Test Type = Active, this output is energized to notify a safety
device, such as light curtain, that an automatic test should be
carried out.

Muting Lamp (ML) BOOL This output is intended to drive a muting lamp'. The status of
the muting lamp should be fed into the Muting Lamp Status
input.

ON (1): Muting is currently active. The Muting Lamp is turned
ON(1).
OFF (0): Muting is not currently active.

Safe state (SS) BOOL This output turns ON (1) when the inputs are in a safe state
regardless of whether the instruction is muted or not.
ON (1): The inputs are currently in the safe state
OFF (0): The inputs are not currently in the safe state.

Fault Present (FP) BOOL ON (1): A fault is present in the instruction.

OFF (0): This instruction is operating normally.

Fault Code DINT This output indicates the type of fault that occurred. See the
Fault Codes section for a list of fault codes.

This operand is not safety-related.

Diagnostic Code DINT This output indicates the diagnostic status of the instruction.
See the Diagnostic Codes section for a list of diagnostic
codes.

This operand is not safety-related.

' Guard I/O module test outputs that are configured for muting can be used

for this purpose.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No
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Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.
Rung-condition-in is false The .01, .TC, .ML, .SS and .FP are cleared to false.
Rung-condition-in is true The instruction executes as described in the Operation
section.
Postscan Same as Rung-condition-in is false.
Operation
Normal

The timing diagram illustrates the normal muting behavior. At (A), the
Muting Lamp output is energized when the Mute input turns ON (1). At (B),
Output 1 is not de-energized because the instruction is currently muted. At
(C), muting is turned OFF (0) but Output 1 remains energized because the
safety inputs are now in the active state. At (D), Output 1 is de-energized
because safety inputs transition to the safe state and muting is no longer
turned ON (1). At (E), muting is activated again, but does not energize Output
1 because the mute signal is never allowed to energize Output 1. At (F), Output
1is energized 50 ms after the safety inputs enter the active state. At (G),
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Output 1is de-energized when muting is disabled and the safety inputs are in
the safe state.

Channal & ' i : i i
o I L | I
Channel B ' [ | ! ! !
ol ! !
I I I I
Muta '
|:| —

Muting Lamp Status

Muting Lamp :
1]

Cutput 1

|
|
T
I
I
|
I
®
Input Typa = Equivalent - Active High
fiestart Tvpe = Automatic
Cold Start Tvpe = Automatic
[iscrepancy Tima = 250 ms
Tast Tvpa = Manual
Test Time = Mot Applicable
If the Input Status input is not shown, it is assumed that the input status is valid (OKN=1) for the entire
timing diagram.
There is always a 50 ms dalay bafara enargizing Output 1 whenit iz configured to be anargizad
automatical ly (Restart Type = Autamatic).

Muting Lamp Status Fault Operation

The timing diagram illustrates the Muting Lamp Status fault. At (A), the safety
inputs enter the safe state, but Output 1 remains energized because the
instruction is muted.

At (B), the Muting Lamp Status input transitions to an invalid state, which
immediately de-energizes Output 1 and generates a fault. At (C), the fault

cannot be reset because the Muting Lamp Status is still invalid. At (D), the
fault is cleared because a reset is triggered and the Muting Lamp Status is
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now valid. This also energizes Output 1 because the safety inputs are in the

active state.

1
Channgl A
a

1

Channal B
q
1

Resat
a
Mutz |
a

Muting Lamp Status 4
]

huting Lamp ;
0

Fault Frezent J
1}

Output 11
0

® @

L=

Input Typa = Equivalent - Active High

fiestart Tvpe = Manual

Cold Start Type = Automatic
Discrepancy Time = 250 ms

Test Type = Manual

Tezt Time = Mot Applicable

(=

If tha Input Status input is not shown, it is assumed that the input status is valid (DM=1) far the ertire

timing diagram.

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are

de-energized.

Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

Fault Code

Description

Corrective Action

0

No fault.

None.

1

The Muting Lamp Status transitioned to
an invalid state while the instruction was
running.

o Check the status of the Mute
input.
o Reset the fault.
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Fault Code Description Corrective Action
16420 The Input Status input transitioned from |  Check the 1/0 module
32 ON (1) to OFF (0) while the instruction was | connection or the internal logic
executing. used to source input status.
o Reset the fault.
1644000 Channel A and Channel B were in an o Check the wiring.
16384 inconsistent state for longer than the o Perform a functional test of the
Discrepancy Time. At the time of the fault, |  device (put Channel A and
Channel A was in the active state. Channel B in a safe state).
Channel B was in the safe state. o Reset the fault.
1644001 Channel A and Channel B were in an
16385 inconsistent state for longer than the
Discrepancy Time. At the time of the fault,
Channel A was in the safe state. Channel
B was in the active state.
1644002 Channel A went to the safe state and back
16386 to the active state while Channel B
remained active.
1644003 Channel B went to the safe state and back
16387 to the active state while Channel A
remained active.
16#4030 The Active test did not complete within o Check the device.
16432 the Test Time. o Make sure the test feature is
working properly.
o Reset the fault.

Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.
Diagnostic Code Description Corrective Action
0 No fault. None.
5 The Reset input is held ON (1) Set the Reset input to OFF (0)
16420 The Input Status was OFF(0) when the Check the I/0 module connection
32 instruction started. or the internal logic used to
source input status.
16#4000 The device was not functionally tested at | Perform a functional test of the
16384 startup. inputs (put Channel A and Channel
Bin a safe state).
16#4001 The device was not functionally tested o Check the wiring.
16385 after a fault occurred. o Perform a functional test of the
device (put Channel A and
Channel B in a safe state).
1644030 Waiting for the manual functional test to | Perform a functional test of the
16432 oceur. device (put Channel A and Channel
B in a safe state).
1644031 The Active test is in progress. Information only.
16433
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Dual-channel Input Stop
with Test and Mute (DCSTM)
wiring and programming
example

See also

Dual Channel Input Stop with Test and Mute (DCSTM) wiring and
Qrogramming examgle on page 100

Index Through Arrays on page 540

Dual Channel Input Stop (DCS) on page 45

Dual Channel Input Stop with Test (DCST) on page 60

Status and Safety input and output for dual channel safety
instructions on page 21

This section demonstrates how to program and wire the Guard I/O module
and program the instruction in the safety control portion of an application.

This application example complies with ISO 13849-1, Category 4 operation.

Q Tip: The standard control portion of the application is not shown in the following diagram.

In this example, the safety function of the Two-hand Run Station lets the light
curtain safety function be muted when both buttons are pressed. This
assumes that all user-responsible clauses in EN 574 are met.

This example also uses the inverted output of the Two-hand Run Station to
drive the Test Request input of the Dual Channel Input Stop with Test and
Mute instruction (DCSTM). This causes the light curtain and its associated
input points and wiring to be tested every time both buttons on the Two-hand
Run Station are pressed.
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Wiring Diagram
240 O
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Module 1\ Pto3Data
Module1:l.Pti4Data
Module1:l.Pt050ata

ondule?:l. Combined Status

Input Status

Reset

Programming Diagram

This programming diagram shows the DCSTM instruction being used with

the THRSe instruction.

Disconnected
Right Button Normally Open
Right Button Normally Qosed
Left Button Narmally Open
Left Button Normally Closed

GSTM (peratorStationLightCurtain
Equivalent Active High > Input Type Output 1 ~"Seellote2 ™~~~
TBD ms > Discrepaniy Time
Manual _—Restart Type Test Command
Manual i{nldstarﬂppe Muting Lamp
tive Test Type Safiety State
TBD ms e
Module1:.Pt00Data Channel &
Module1:.Pt010ata Channel B
|—[:>— Test Request
Dutput 1 Mute
Station Bypassed Madulel:MutingStatus Muting Lamp Status
Buttons Released Input Status
—{Reset Fault Present

Fault Present

Module PR o

o

102

Mote 1: This tag s an Interral Boolean tag that has its value detemmined by ather parts of the usar application that are notshown in

this eample.

Mote 2: This tagls an Interral Boolean tag that 1s used by ether parts of the user application that are not shown Inthis example.

Key: Color code represents data or value typically used.

[ Configuration Corstant)Value
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Ladder Diagram
THRSe
Two Hand Run Station Enhanced
THRSe OperatorStationPalmButtons o1
Dizscrepancy Time (Msec) S00
Enable SeeNote BR
04
Dizconnected ALWAYS CONNECTED sSB
04
Right Button Mormally Open  Module1:1Pt02Data FP
04
Right Button Mormally Closed Module1:1Pt03Data
14
Left Button Mormaly Open Module1:1. Pt04Data
04
Left Button Mormally Closed Module1:1Pt05Data
04
Input Status Module1:1.CombinedStatus
14
Reset Module1:1.Pt11Data
(4=

OperatorStationPalmButtons. 01

OperatorStationLightCurtain. TestReguest

DCSTM
Dual Channel Input Stop With Test And Mute
DCSTHM OperatorStationLightCurtain 01
Safety Function LIGHT CURTAIN
Input Type EQUMNALENT - ACTWE HIGH TC
Dizcrepancy Time (Msec) S00
Restart Type MANUAL ML
Cold Start Type MANUAL
Test Type ACTWVE 55
Test Time (Msec) 150
Channel & Module1:1.PtO0Data FP

14m
Channel B Module1:1.Pt01Data

1dm
Test Request Module1:1. Pt0ZData

0=
Mute OperatorStationPalmButtons. 01

0 dm
Muting Lamp Status Module1:1.MutingStatus

14m
Input Status Module1:1.CombinedStatus

1dm
Reset Module1:1.Pt11Data

() dm

OperatorStationLightCurtain. TC

OperatorStationLightCurtain. ML
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Module Definition

The following sections provide examples of how to use the programming
software to set the Guard I/O module configuration operands.

r ™
Module Definition |

Series:
Revision: 001 |2

Electronic Keying: [Exact Match -
Input Data: Safety
Input Status:

Combined Status - Muting
Cutput Data: Test

[rata Format:

Integer

[ e s

[ QK J [ Cancel ] [ Help

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. Compatible Match is also acceptable.
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Module Input Configuration

| General | Connection | Safety | Module Info | Input Configuration | Test Output |

Point Operation o Input Delay Time (ms}
es
Point i Point Mode
Type = F;';? Source | o =0n | On-»0ff
0 |Single s 0 - | Safety L=l|Mone || 0F 03
1 = || Safety L=l|Mone || 0F 03
2 |Single o 0 | Safety Pulse Test || 0 | 0+ 0=
3 [ ~ || Safety Pulse Test ||| 0 v 0+ 0=
4 | Single - 0 «| Safety Pulse Test |« 1 £ 0= 0=
5 [ ~ || Safety Pulse Test ||| 1 v 0+ 0=
& |Single o 0 | Mot Used L=l Mong |« 0+ 0=
7 [ ~ || Not Used L= Mone |« 0+ 0=
8 |Single o 0 | Mot Used L=l Mong |« 0+ 0=
g [ ~ || Not Used L= Mone |« 0+ 0=
10 | Single o 0 | Mot Used L=l Mong |« 0+ 0=
11 I ~ || Safety L= Mone |« 0+ 0=
Input Emor Latch Time: 1000 me
Status: Offline oK ] [ Cancel Apply Help
Module Test Output Configuration
| General | Connection I Safety I Module Info | Input Configuration | Test Output |
Point Point Mode
0 | Pulze Test 2
1 | Pulze Test 2
2 | Standard 2
3 |Muting Lamp | «|
Status: Offline [ oK | [ Cancsl Apply Help

See also

Dual Channel Input Stop with Test and Mute (DCSTM) on page 89
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This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

Dual Channel Analog Input
(DCA - integer version) and
(DCAF - floating point

The Dual Channel Analog Input instruction monitors two analog input
channels originating from an analog input module. Output 1 turns on when

version) both analog inputs, Channel A and Channel B, are within the Tolerance and
the High and Low Limit settings, and correct reset actions have been
performed.

IMPORTANT Do not use the DCA instruction with the Guard 1/0 analog module's dual channel
feature. Set Guard I/0 module inputs to single-channel when using the DCA or DCAF
instruction.

Available Languages
Ladder Diagram

DCA DCAF
Dual Channel Analog Input Dual Channel Analog Float Input
DCA, decal o1 DCAF dcali o1
Revision 0= Revision 0=
Restart Type AUTOMATIC HTP Restart Type AUTOMATIC HTP
Cold Start Type MANLAL Cold Start Type MANUAL
Channel A chi LTP Channel A ché_float LTP

(4 0.04=
Channel B chB FP Channel B chB_float FP

(4= 0.0 4=
Tolerance tolerance Tolerance tolerance_float

L 0.04=
Dizcrepancy Time (Msec) discrepancyTime Dizcrepancy Time (Msec) discrepancyTime

0 4 0 4=
High Limit highLimit High Limit highLimit_float

4= 0.0 4=
Low Limit e Limnit Low Limit lowe Limit_float

(4 0.04=
Input Status InputStatus Input Status InputStatus

(4= 0 4=
Reset reset Reset rezet

L 04
Diagnostic Code 4= Diagnostic Code 4=
Fault Code 0= Fault Code 0=

106

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.
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Operands

IMPORTANT Do not use the same tag name for more than one instruction in the same program. Do
not write to any instruction output tag under any circumstances.

ATTENTION: If you change instruction parameters while in Run mode, you must
accept the pending edits and cycle the controller mode from Program to Run for
the changes to take effect.

The following table provides the parameters that are used to configure the
instruction. These parameters cannot be changed at runtime.

Parameter

Data Type

Format

Description

(Integer) DCA

DCA_INPUT

tag

(Real) DCAF

DCAF_INPUT

tag

This parameter is a backing tag that maintains important
execution information for each usage of this instruction.
& ATTENTION: To avoid unexpected operation
do not reuse this backing tag and its members.
Do not write to any of the tag members
anywhere else in the program.

Restart Type

BOOL

name

This parameter configures Output 1for either Manual or
Automatic Restart.

Manual (0) - When both Channel A and Channel B are within the
Tolerance setting and within the High and Low Limit settings, a
transition of the Reset input from OFF (0) to ON (1) is required to
energize Output 1.

Automatic (1)- Output Tis energized 50 ms after both Channel
A and Channel B are within the Tolerance setting and within the
High and Low Limit settings.

A ATTENTION: Automatic Restart may be used only in

application situations where you can prove that no unsafe
conditions can occur as a result of its use, or the reset function
is being performed elsewhere in the safety circuit (for example,
output function).

Cold Start Type

BOOL

name

This parameter specifies the Output 1behavior when applying
controller power or mode change to Run.

Manual (0) - Output Tis not energized when the Input Status
becomes valid or when the Input Status fault is cleared.
Automatic (1) - When both Channel A and Channel B are within
the Tolerance setting and within the High and Low Limit settings,
Output 1is energized immediately when the Input Status
becomes valid or when the Input Status fault is cleared.

The following table explains instruction inputs. The inputs may be field device
signals from input devices or derived from user logic.

Operand

Data Type

Format

Description

Channel A

DINT (DCA)
REAL (DCAF)

tag

This input is one of the two safety analog inputs to the
instruction.

Channel B

DINT (DCA)
REAL (DCAF)

tag

This input is one of the two safety analog inputs to the
instruction.
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108

Operand Data Type Format Description
Discrepancy Time (ms) | DINT immediate The amount of time that the Channel A and Channel B
tag inputs are allowed to be out of tolerance before an
instruction fault is generated.
The valid range is 5...3000 ms. A setting of 0 disables the
timer. The value of 0 can only be applied via the use of a
tag.
Important: Values from 1... 4 are reset to the minimum
value (5). Values greater than 3000 are reset to the
maximum value (3000).
High Limit DINT (DCA) tag The HTP Output turns ON when the Channel A or Channel B
REAL (DCAF) immediate input exceeds this value.
Low Limit DINT (DCA) tag The LTP Output turns ON when the Channel A or Channel B
REAL (DCAF) immediate input drops below this value.
Input Status BOOL tag If instruction inputs are from a safety I/0 module, this is
immediate the status from the I/0 module or modules (Connection
Status or Combined Status). If instruction inputs are
derived from internal logic, it is the application
programmer’s responsibility to determine the conditions.
ON (1): The inputs to this instruction are valid.
OFF (0): The inputs to this instruction are invalid.
Reset! BOOL tag This input clears instruction and circuit faults provided
the fault condition is not present.
OFF (0)-> ON (1): The FP (Fault Present) and Fault Code
outputs are reset.
Tolerance DINT (DCA) tag The number of counts that Channel A and Channel B can
REAL (DCAF) immediate differ by without affecting Output 1.

'ISO 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the Reset_Signal tag in this example to reset
your signal tag name. Then use the OSF Instruction Bit tag as the reset source
for the instruction.
Reset_Signal OSF
One Shot Falling

Storage Bit  OSF_Internal SB
Output Bit F_Edge Reset 0B

The following table explains instruction outputs. The outputs may be used to
drive external tags (safety output modules) or internal tags for use in other
logic routines.

Data Type Description

Output 1(01) BOOL This output is energized when the input conditions have been satisfied.

The output becomes de-energized when:

o The difference between the Channel A and Channel B input values exceeds
the Tolerance setting for longer than the Discrepancy Time.

o Channel A and or Channel B exceed the High or Low Limit settings.

o The Input Status input is OFF (0).

High Trip Paint (HTP) BOOL ON (1): The Channel A or Channel B input exceeds the High Limit input value.

OFF (0): The Channel A or Channel B input is less than or equal to the High
Limit input value.
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Operand Data Type Description

Low Trip Point (LTP) BOOL ON (1): The Channel A or Channel B input drops below the Low Limit input
value.
OFF (0): The Channel A or Channel B input is greater than or equal to the Low
Limit input value.

010n Time DINT This output represents the length of time in hours that Output 1has been ON.

Fault Present (FP) BOOL ON (1): A fault is present in the instruction.
OFF (0): The instruction is operating normally.

Fault Code DINT This output indicates the type of fault that occurred. For a list of fault codes,
see Fault Codes.
This parameter is not safety-related.

Diagnostic Code DINT This output indicates the diagnostic status of the instruction. For a list of
diagnostic codes, see Diagnostic Codes.
This parameter is not safety-related.

Revision Constant This output contains the firmware revision level of the instruction.

IMPORTANT Do not write to any instruction output tag under any circumstance.

Operation

Normal Operation

The timing diagram illustrates normal operation with Restart Type
configured for Manual and Cold Start Type configured for Manual. At (A),
Output 1is energized because the Channel A and Channel B inputs are within
the Tolerance setting and within the High and Low Limits settings when the
reset is triggered. At (B), Output 1 is de-energized because the Channel A
input has gone below the Low Limit. Output 1 is energized at (C) when a reset
is triggered because Channel A is now within the Tolerance and Limit

settings.
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Normal Operation (Manual Restart, Manual Cold Start)

] L]
High Limtt - L
Il
Chanmel & — I
Channal B —

|
-l
TN
|
.

|
e -[—.—

______Il'l,__-

Lo Limnit

1',.

i
Reset
]

we

1]

1
LTR

]

Output 1
]

Discrepancy Time = 250 ms

If the Input Status input is not showm, it is assumed that the input status is valid (0N = 1) for the
entire timing diagram.

Normal Operation (Manual Restart, Automatic Cold Start)

The timing diagram illustrates normal operation with Restart Type
configured for Manual and Cold Start Type configured for Automatic. When
the Cold Start Type is Automatic, Output 1 is energized as soon as the Input
Status input becomes valid [OFF (0) to ON (1) transition] for the first time,
such as when power is applied to a PLC controller.

At (A), Output 1is energized immediately after the Input status becomes valid
while the Channel A and Channel B inputs are within Tolerance and within
the High and Low Limits. At (B), Output 1 is de-energized when the Channel B
input falls below the Low Limit. Output 1 cannot be energized again until (C),
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when a reset is triggered while the Channel A and Channel B inputs are within
the Tolerance and Limit settings.

High Limit == — — — 1 L L
Channel A —

Channel B —

Low Limit

] 1

1 1
1 I
Resst |

2]

1

1

]

1

[

]

1

1

]

1

1

1

]

1
Input Status
a

1

HTP
0

1
LP
]

1
Churtput 1

n - [l
i i 1
® @ ©
Discrepancy Time = 250 ms

Normal Operation (Automatic Restart, Manual Cold Start)

The timing diagram illustrates normal operation with Automatic Restart and
Manual Cold Start. At (A), Output 1 is energized when a reset is triggered
while the Channel A and Channel B inputs are within Tolerance and within
the High and Low Limits. Output 1 is de-energized at (B) when the Channel B
input drops below the Low Limit. Output 1 is automatically energized again at
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n2

(C), 50 ms after the Channel B input is back within the Tolerance and Limit
settings.

Hagh Limit
Channal & —
Channel B —

Lo Limit

1
Resat —| | i
0
I
Input Status
a
1
HTFP |
o
1
LTP
a

l:]ul|:|u11I

]

Discrepancy Time = 250 ms & 0 ]

Normal Operation (Automatic Restart, Automatic Cold Start)

The timing diagram illustrates normal operation with Automatic Restart and
Automatic Cold Start. When the Cold Start Type is Automatic, Output 1 is
energized as soon as the Input Status input becomes valid [OFF (0) to ON (1)
transition] for the first time, such as when power is applied to a PLC
controller. Channel A and Channel B must be within Tolerance and within the
High and Low Limits for Output 1 to be energized.

At (A), Output 1is energized when the Input Status input becomes valid while
the Channel A and Channel B inputs are within Tolerance and within the High
and Low Limits. At (B), Output 1 is de-energized when the Channel A and
Channel B inputs go above the High Limit. Output 1 is automatically
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energized at (C), 50 ms after the Channel A and Channel B inputs fall back
within the Limits while remaining within Tolerance.

High Limit

Channgl A — o
Channal B — N I i

Lowy Limit

1 —
|I'I|1!TS‘E€I'[IJ3 e mm : R R

1 H- -
Output 1 | EEEEEE
0 RN !

Discrepancy Time = 250 ms

Input Status Fault

Input Status Fault (Manual Restart, Manual Cold Start)

The timing diagram shows a fault occurring when the Input Status input
becomes invalid. Output 1 is energized at (A), when a reset is triggered and the
Channel A and Channel B inputs are within the Tolerance and the High and
Low Limits. A fault occurs at (B) because the Input Status input becomes
invalid, which de-energizes Output 1. The fault cannot be cleared at (C)
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because the Input Status is still invalid. At (D), Input Status is valid, the fault
is cleared, and Output 1 is energized when the reset is triggered.

T T T T
High Limit (L e e
i 1 i
Channel A — N‘ |
t
Channel B — I !
T '
Lo Limit |— Y
1 i
Reset 1 —1
Esens EE e
: i
Input Status i i i
CHEHE
1 T ] 1
HIP i N |
ERRSESSRERSS :
1 Ll ] ]
1 1 1l |
i HHHH |
9 ! !
I i I
1 i L
Fault Present ! ] !
s .
1 -
Qutpus 1
[

& 66 O

Discrepancy Time = 250 ms

Input Status Fault (Manual Restart, Automatic Cold Start)

The timing diagram illustrates a fault occurring when the Input Status input
becomes invalid. Output 1is energized at (A), when the Input Status becomes
valid because the Cold Start Type is Automatic and the Channel A and
Channel B inputs are within Tolerance and within the High and Low Limits. A
fault occurs at (B) when the Input Status becomes invalid, which de-energizes
Output 1. The fault cannot be cleared at (C) because the Input Status is still
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invalid. At (D), Input Status is valid, the fault is cleared, and Output 1is
energized when the reset is triggered.

0

High Limnit
Channel A —
Channel B — 1'
EEE
Low Limit = __-_-_JL_L-__-J_- _____
. |
Reset i
1
|

I

1 |

Input Status |
o

1
HTP

1
LTP
0

|
Fault Prezam
1]

1
Output 1
i

ey & o @
Discrepancy Time = 250 ms

Discrepancy Fault (Manual Restart)

The timing diagram illustrates a fault occurring when the difference between
Channel A and Channel B exceeds the Tolerance for longer than the
Discrepancy Time. At (A), Channel A and Channel B go out of Tolerance and
the discrepancy timer starts. At (B), a discrepancy fault occurs because
Channel A and Channel B have been out of Tolerance for at least 250 ms, the
configured Discrepancy Time. At (C), the fault is not cleared because the
difference between the Channel A and Channel B inputs is still greater than
the Tolerance. The fault is cleared and Output 1is energized at (D) when a
reset is triggered and the difference between the Channel A and Channel B
inputs falls within the Tolerance. At (E), the difference between Channel A
and Channel B again goes beyond the Tolerance and the discrepancy timer
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starts. Another discrepancy fault occurs at (F) when the Discrepancy Time is

exceeded.
1 | T 1 T T
High ivst. | FEE PR PR PP
| |
Channel & — | L=l | 1 |
1 1
ChannelB — .-_-.-uI L
! !
Lawar Lisnat _-.-__-.i_a_-.J:_;_..-_._._t_..._i_.__.
i 1 I I
1 I i i
Fisat i | l'—l i
'-' t — i I
! F P
Input Status I W I i
' i 1 [ i
I T [ i I
1 - i F—
HTP 1 1 I 1 1 1
(AHRESRERSRSRSRSRRSSERRES
| . T I
; I I H ! .
e : I |t b I |
[ } — } } }
i i i i i
1 | + } —
Fault Present : : :
0 1 i H
CrrHH asEs
1
Qutput 1 |r | |
o 1 L | L1
- |
® &b @ ® ©

Digcrepancy Time = 250 m3

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are

set to O.

Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

Fault Code Description Corrective Action
00 No fault. None.
16420 The Input Status input transitioned | e Check the I/0 module connection or the internal
32 from ON (1) to OFF (0) while the logic used to source input status.
instruction was executing. o Reset the fault.
16#4050 The difference between Channel A | e Check the wiring.
16464 and Channel B input values o Bring Channel A and Channel B to within the
exceeded the Tolerance setting for tolerance level.
longer than the Discrepancy Time. | e Reset the fault.

Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.
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Fault Code Description Corrective Action
00 No fault. None.
16405 The Reset input is held ON (1). Set the Reset input to OFF
5 (0).
16420 The Input Status input was OFF (0) when the [ Check the 1/0 module
32 instruction started. connection or the internal
logic used to source input
status.
1644050 At startup, the difference between Channel A | Verify that Channel A and
16464 and Channel B input values is greater than | Channel B inputs are valid
the Tolerance setting. and adjust the tolerance
setting appropriately for the
application.
16#4051 The Low Limit setting is greater than the Adjust the settings so that
16465 High Limit setting. the Low Limit setting is less
than the High Limit setting.
16#4052 The Channel A input value is less than the Verify that the Channel A
16466 Low Limit setting. and Channel B inputs are
valid and adjust the High
and Low Limit settings
appropriately for the
application.
1644053 The Channel B input value is less than the Verify that the Channel A
16467 Low Limit setting. and Channel B inputs are
valid and adjust the High
and Low Limit settings
appropriately for the
application.
1644054 The Channel A input value is greater than the | Verify that the Channel A
16468 High Limit setting. and Channel B inputs are
valid and adjust the High
and Low Limit settings
appropriately for the
application.
1644055 The Channel B input value is greater than the | Verify that the Channel A
16469 High Limit setting. and Channel B inputs are
valid and adjust the High
and Low Limit settings
appropriately for the
application.
1644056 The Tolerance input value is a negative Change the Tolerance input
16470 number. value to a positive number.
1644057 The difference between Channel A and Verify that Channel A and
16471 Channel B input values is greater than the Channel B inputs are valid
Tolerance setting. and adjust the Tolerance
setting appropriately for the
application.
16#4058 The Discrepancy Time setting is not within | Adjust the Discrepancy Time
16472 the allowable range and is being forced to setting to within the
the minimum or maximum value. allowable range of 5...3000
ms.
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Affects Math Status Flags

No

Major / Minor Faults

None. See Common Attributes for operand-related faults.

Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.
Rung-condition-in is false The .01, .HTP, .LTP and .FP are cleared to false.
The Diagnostic Code and Fault Code outputs are set to 0
Rung-condition-in is true The instruction executes as described in the Normal Operation
section.
Postscan Same as Rung-condition-in is false.
See also

Common Attributes on page 529

Dual Channel Analog Input (DCA - integer version) and (DCAF -
floating point version) wiring and programming example on page 118

Status and Safety input and output for dual channel safety
instructions on page 21

Dual Channel Analog |l|pl|t This example complies with 1SO13849 PLe and IEC61511 SIL 3 operation. It is
an example of a relatively simple safety application where temperature

(DCA - mtegel’ VEI’SIOII) and sensors are represented by the two 4-wire sensors.

(DCAF - ﬂoating pOil’lt The example shows how to interface the field devices to a 1734-1E4S

version) wiring and POINTGuard Analog Input module. The example illustrates how to configure
. the I/O modules and use I/O tags in the associated logic for this simple

programming example application, including how to use the Dual Channel Analog input instruction

to control the safety aspects of this application. The standard/control part of
this application is not shown.

This example does not include I/O conditioning and fault latching logic,
which can be desired for diagnostic reasons.
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Wiring Example
ooa
1734-E45 Sz
4-Wire Sensor’
=t Signal (W)
||Ir ‘lln Signal Return
( J +24V
Illl JIII Comman
COM  COM j::
4 5 4 5 ) 5
L [
v 0 51 | 52 53
6 ) 6 ! ] 7
| 1
COM COM | COM COM 52
? !: . d A4-Wire Sensor’
50 51 |52 53
Fat Signal (V)
o N J'H'I. g
Signal Return
( ) +24V
Il'l J'r Comman

11

(1) Signal Return and Common are at the same potential.

(2) If the sensor has a digital output for use with the Tachometer mode, it
must be a push-pull type or have appropriate pull-up or pull-down resistors
for NPN or PNP type. The 1734-1E4S module does not provide low impedance

of these pull-up or pull-down resistors.

(3) This wiring configuration is also used for SIL 2 redundant Tachometer

mode

(4) For analog voltage output sensors, the signal levels for operation for the
application must be outside the signal level when the signal is not present, for

example, when the wire is broken.
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Programming Example

This programming diagram shows the instructions with inputs.

- Dual-Channel Analog Input —

Dismepancy Time 01— SeeNetel |
Restart Type HighTrip Pairt (HTF) s
Cold Start Type Low Tip Paint (LTF)
Toleranie
Fault Present
Module1:1:.(hoData Channel &
Modula1:1:1.0n Data Crannel B
i 2 01 0nTime
High Limit
Low Limit Fault Coda
Module 1:1:I.mumpm‘::mu5:mu5 Inpt Statis Dlagnstic Coda
Module1:1:LCh InputStahs Fiewlslon
Resat

Mota 1: Thistag k an Internal Boolean tag that has tsvalue determined by ather parts of the user application that are not shown In this eample.
Mot 2: The source can be mapped or safety data.

Key: Color code represents data or value tj‘plﬁ"j‘ used.

{TagmappedVaiable " <ot
Safety Input Safaty Output

wration e ik Trrtemil Safety Vamable ™~ Jl
Ladder Diagram
Module1:1:L.ChOInputStatus  Module1:1:1L.Ch1inputStatus CombinedStatus
DCA
Dual Channel Analog Input
DCA Temperature_Sensor o1
Revision (4=
Restart Type MANUAL HTP
Cold Start Type MANUAL
Channel A Module1:1:1.Ch0Data LTP
(4=
Channel B Module1:1:1.Ch1Data FP
[4m
Tolerance 100
Dizcrepancy Time (Msec) 500
High Limit 8000
Lows Limit 2000
Input Status CombinedStatus
(4=
Rezet Temperature_Senszor_Reset
[ 4m
Diagnostic Code [ 4m
Fault Code (4=

The programming software is used to configure the input parameters of the
Guard I/O module, as illustrated.
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Configure the module as shown in the following diagram.

Module Definition

F |
Module Definition e |

Series:
Revision: o1 &

Electronic Keying: [Exact Match -
Input Crata: Safety L |
Input Status: Combined Status - Muting 2
Qutput Data: Mone ||
Data Format: Integer L |

[ (0]4 J [ Cancel ] [ Help ]

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. You can also select Compatible Match.

Configure the inputs of the module as shown in the following diagrams.
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Module Safety Input Configuration

| General I Connection I Safety | Module Info | Safety Input Configuration | Input Corfiguration I Alam |

Channel Operation
Channel Di

Type %;r:?ig? Deadband | Channel Offset
0 Single 0« 0« 0«
= = =
1 L - - -
2 Single 0 = 0« 0«
= = =
3 L - - -

Input Errar Lateh Time: 1000

Status: Offline 0K ] [ Cancel Apply Help

Module Input Configuration

| General I Connection I Safety I Module Info | Safety Input Configuration | Input Configuration |Narrn |

Channel | Peint Mode Range Fitter | High Engineering| Low Engineering| Sensor Power Supply
0 Safety |»[0t0 10V |«f1HZ |« 10000 5 0 % Module |
1 Safety |»[0t0 10V |«f1HZ |« 10000 5 0 % Module L
2 MotUsed [ 4-20ma |« 1HZ |« 10000 5 0 4| Module I
3 MotUsed [ 4-20ma |« 1HZ |« 10000 5 0 4| Module I
Status: Offline l oK ] [ Cancel ] Apply Help

Configure Module 1 Alarm Configuration for Channel o and 1. Configure
channel o, and then configure Channel 1 identical to Channel o.
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IMPORTANT Do not select the Alarm check boxes, because it enables the Analog Modules dual
channel feature, which must not be used with the DCA instruction.

Alarm Configuration

| General I Connection | Safety I Module Info I Safety Input Configuration I Input Configuration | Alam |

Channel
0 o e s
HH [T] Enable High High and Lows Low &lams
] High High and Low Low EI
_— Deadband:
Process Alarms: |
High High: 32VET -
|5 [] Enable High and Law Alams
High: S F High and Low 0
b Deadband:
Lo 0 ]
Lo Lo 0 5]
-]
Status: Offline oK ] [ Cancel Apply Help
See also
Dual Channel Analog Input (DCA - integer version) and (DCAF -
floating point version) on page 106
This i . . . .
Safety Mat (s" AT) his instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,

Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The purpose of the Safety Mat instruction is to indicate, through O1 (Output
1), if the safety mat is occupied.

Safety mats typically consist of two conductive plates held apart by non-
conductive separators. Each conductive plate, Channel A and Channel B of the
safety mat, are alternately sourced by the safety-mat instruction’s SRCA
(Source A) and SRCB (Source B) outputs. Output A and Output B of the safety
mat are routed to the safety mat instruction’s Channel A and Channel B
inputs.
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Available Languages
Ladder Diagram
SMAT
Safety Mat
SMAT ? o1
Restart Type ?
Short Circuit Detect Delay Time (Msec ? SRCA
7
Channel & ? SRCH
i
Channel B ? FP
7
Input Status ?
i
Reset ?
i

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT Do not use the same tag name for more than one instruction in the same program. Do
not write to any instruction output tag under any circumstances.

IMPORTANT Make sure that your safety input points are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary
for PLd (Cat. 3) or PLe (Cat. 4) safety functions.

ATTENTION: If you change instruction parameters while in Run mode, you must
accept the pending edits and cycle the controller mode from Program to Run for
the changes to take effect.

The following table provides the parameters that are used to configure the
instruction.
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Operand DataType |Format | Description
SMAT SAFETY_MAT

—

ag This parameter is a backing tag that maintains important
execution information for each usage of this instruction.
& ATTENTION: To avoid unexpected operation
do not reuse this backing tag and its members.
Do not write to any of the tag members
anywhere else in the program.

Restart Type DINT name This input configures Output 1for either manual or automatic
Restart.

Manual (0) - A transition of the reset input from OFF (0) to ON
(1), while all of the Output 1enabling conditions are met, is
required to energize Output 1

Automatic (1) - Output 1is energized 50 ms after all of the
enabling conditions are met.

& ATTENTION: Automatic Restart may only be used
in application situations where you can prove that
no unsafe conditions can occur as a result of its
use, or the reset function is being performed
elsewhere in the safety circuit (for example, output

function).
Short Circuit DINT immediat | This parameter is the time (5...250 ms) that the instruction
Detect Delay e uses to determine the difference between a short circuit and
Time the safety mat being occupied.

When using this instruction with 1791DS 1/0 modules, the
short-circuit detection-delay time has to be greater than the
associated module’s input-error latch time. The module’s
input-error latch time holds the test output fault generated by
the two channels being shorted together for the configured
amount of time. Output 1goes to the safe state as soon as
possible (task period and input filter dependent), only the
declaration of a fault is delayed by this time. It has no effect
on the safety reaction time.

The following table explains instruction inputs. The inputs are typically used
to select different modes of application operation by enabling other

instructions.

Operand Data Type Format Description

Channel A1 BOOL tag This input is sourced by the Channel A output of the
safety mat.

Channel B' BOOL tag This input is sourced by the Channel B output of the
safety mat.

Input Status BOOL immediate If instruction inputs are from a safety 1/0 module,

tag this value is the status from the I/0 madule or

modules (Connection Status or Combined Status). If
instruction inputs are derived from internal logic, it is
the application programmer’s responsibility to
determine the conditions.

ON (1): The inputs to this instruction are valid.

OFF (0): The inputs to this instruction are invalid.
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Operand Data Type Format Description

Reset? BOOL tag If the Restart Type = Manual, this input is used to
energize Output 1.

This input also clears the instruction faults provided
the fault condition is not present.

OFF (0) -> ON (1): The Fault Present (FP) and Fault
Code outputs are reset.

'If this input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

2180 13849-1 stipulates instruction reset function must occur on falling edge
signals. to comply with ISO 13849-1 requirements, add the logic immediately
before this instruction. Rename Reset_Signal tag in this example to your reset
signal tag name. Then use the OSF instruction Output Bit tag as the reset
source of the instruction.
Reset_Signal OSF
One Shot Falling

Storage Bit  OSF_Internal 5B
Cutput Bit F_Edge Reset 0B

The following table provides the outputs to the instruction. In many
applications, the output tags may represent the state of actual field devices.

They may also be internal tags used to represent machine state information
for use with other instructions.

Operand Data Type Description

Output 1(01) BOOL This output is energized when all input conditions are satisfied.

The output becomes de-energized when the following occurs:

e An instruction detects an open or a short circuit condition

o The normal operation of the instruction causes Output 1to be
de-energized

Source A (SRCA) BOOL This output is used to source the Channel A input of the safety
mat.

Source B(SRCB) BOOL This output is used to source the Channel B input of the safety
mat.

Fault Code DINT This output indicates the type of fault that occurred. See the

Fault Codes section below for a list of fault codes.
This parameter is not safety-related.

Diagnostic Code DINT This output indicates the diagnostic status of the instruction.
See the Diagnostic Codes section below for a list of diagnostic
codes.

This parameter is not safety-related.

Fault Present (FP) BOOL ON (1): A fault is present in the instruction.

OFF (0): This instruction is operating normally.

IMPORTANT Do not write to any instruction output tag under any circumstance.
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Circuit Verification Test

The Safety Mat instruction monitors the Channel A and Channel B Safety Mat
Inputs. Before Output 1 can be energized, a verification of the safety mat
circuit must be completed, verifying that the Source A and Source B output to
Channel A and Channel B input connections are good. This process is referred
to as the circuit verification test (CVT) and is identified by the shaded areas in
the timing diagrams. Output 1 can be energized when the CVT test is
successful and the proper Restart-Type conditions are met.

Normal Operation

Manual Restart Operation

The timing diagram illustrates the instruction being configured for manual
restart. At (A), Output 1is energized when the reset input transitions from
OFF (0) to ON (1) after the CVT.

Channal .l'-'-.1
a

EhannaIE1
q
1

Raset
a

£
sk SR
-

1
Sourca B
i

1
Cutput 1
a

@
The shaded area is tha CVT.
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Automatic Restart Operation

The timing diagram illustrates the instruction being configured for automatic
restart. At (A), Output 1is energized 50 ms after the CVT test.

i 1
Channel &
1]

:

1
Channel B
1]

Resat !
1]

1
Sourze A
1]

Sourcz B
1]

e
HEIEE

l—»{ 50 ma

Cutput 11
0

®

Tha shaded araa is the CVT.

Safety Mat Occupied Operation

The timing diagram illustrates Output 1 being de-energized when the safety
mat becomes occupied. At (A), the safety mat is considered occupied and
Output 1is de-energized when the Channel A and Channel B inputs are both
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ON (1). At (B), the Channel A and Channel B inputs follow the Source A output
for as long as the safety mat is occupied.

1 o -
[}]
Channel & 1
o .|
Channel B -t
1 T
Reset s |
1 |
Source A 0
1
Source B 0
1 :
[utput 1 a

®e

The shaded area is the CVT.

Safety Mat Unoccupied Operation

The timing diagram illustrates the safety mat being unoccupied and the
Safety Mat instruction is initializing. At (A), the Channel A and Channel B
inputs begin tracking the Source A and Source B outputs. Output 1 can then
be energized based on the configured Restart Type and after the CVT.

[hannal & !
0

1
Channel B

Resat

s
s

E
o

Sours A

1
Sourca B . I_

1
[Cutput 1

Tha shaded araa is the CVT.
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Fault Detection Operation

The instruction detects the source output to channel input open circuits and
short circuits. A short circuit between Channel A and Channel B appears to
the instruction as though the mat is occupied, where Output 1 is de-energized.

The timing diagram illustrates the safety mat being occupied and the
connection between Source A and Channel A is open. The restart type is
configured for Manual. At (A), the circuit is opened and the Channel A input
stops following the Source A output. Output 1 is de-energized and the short-
circuit detect delay timer is started. At (B), the timer expires and a fault is
generated. At (C), the opened circuit is corrected and the fault is reset when an
OFF (0) to ON (1) transition is detected on the Reset input. At (D), the Safety
Mat instruction completes the CVT test, and an OFF (0) to ON (1) transition is
detected on the Reset input, and Output 1is energized.

T R |
Channel & ! !
R
i
1 1
Channel B |
T | EEEm
i
1 |
Raset 1 |
1 I |
I |
Sourca A 1 ; |
1}
1 ] ]
1 ! l
Source B
o | EaEx
i
1 ] ]
(utput 1 1 i i
a
_’; a1 .‘.._-
Fault Frezant J i
1
; !
®

@__
@__
@-..___ L te

1= Short Cirzuit Detact Dalay Time
The shaded araa is the CVT.

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

130

Fault Code

Description

Corrective Action

00

No fault.

None.
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Fault Code Description Corrective Action
16420 The Input Status input transitioned from ON (1) | ¢ Check the I/0 module
32 to OFF (0) while the instruction was executing. connections.

o Reset the fault.
1648000 Channel A is shorted to power. o Correct the short or
32768 open circuit.
1648001 Channel B is shorted to power. * Reset the fault.
32769
16#8002 Channels A and B are shorted to power.
32710
16#8003 Channel A is shorted to power and Channel B
321N is either shorted to ground or open.
1648004 Channel A is either shorted to ground or is
32772 open.
16#8005 Channel A is either shorted to ground or is
32773 open and Channel B is shorted to power.
1648006 Channel B is either shorted to ground or open.
32714

Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.
Diagnostic Code Description Corrective Action
00 No fault. None
16405 The Reset input is held ON (1) Set the Reset input to OFF
5 (0).
16420 The Input Status input was OFF (0) when the | Check the 1/0 module
32 instruction started. connections.

Affects Math Status Flags

No

Major / Minor Faults

None specific to this instruction. See Index Through Arrays for array-indexing

faults.
Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.

Rung-condition-in is false | The .01, .SRCA, .SRCB and .FP are cleared to false.
Rung-condition-in is true | The instruction executes as described in the Normal Operation
section.
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Condition/State Action Taken
Postscan Same as Rung-condition-in is false.
Example
SMAT
Safety Mat
SMAT OperatorSafetyilat 01
Restart Type AUTOMATIC
Short Circuit Detect Delay Time (Msec) 20 SRCA
Channel A channel& SRCB
0 4=
Channel B channelB FP
L
Input Status moduleStatus
0 4=
FRezet rezetControl
4=
See also

Common Attributes on page 529

Index Through Arrays on page 540

Safety Mat (SMAT) wiring and programming example on page 132

safety Mat (s" AT) wiring The standard control portion of the application is not shown.
and programming example
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Wiring Diagram
MY

Momerkary
r Peatuan £

M4¥ Ground

Programming Example

The following programming diagram shows the instruction with inputs and

outputs.

SMAT OperatorSafetyat
Manual —— Restart Type Output1 ~ Seelotel |
| TED ms ~—— Short Circuit Time Delay
Source d |

Module 1:.Pto0Data Channel & Source B
Module 14.Pt01 Data Channel B
Module 1:.CombinedStatus Input Status
Module 11Pt10ata - Reset Fault Present

Mute 1: This tag is an internal Boolean tag that is used by other parts of the user application that are not shown in this example.

Key: Color code represents data orvalue typically usad.

T T —

Sy
[ Configuration Corstant/Value > < Intemd Safetylariable
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Ladder Diagram

SMAT

Safety Mat

SMAT OperatorSafetyMat

Restart Type MANUAL

Short Circuit Detect Delay Time (Msec) 200

Channel A Module1: 1. PtO0Data
14m

Channel B Module1:1.Pt010ata
14=

Input Status Module!: . CombinedStatus
14

Reset Module1:1.Pt110ata
0 4=

o1

SHCA

SRCH

FP

OperatorSafetyMat. SRCA Module1:0.TestdZData

OperatorSafetyMat. SRCB Module1:0 . Test03Data

The programming software is used to configure the input and output
parameters of the Guard I/O module, as illustrated.

Module Definition

Module Defimition

Series:

Revision: 001 =

Electronic Keying: [Exact Match -
Input Data: Safety -
Input Status: Combined Status - Muting |
Cutput Data: Mane | ]
[ata Format: Integer -

QK

[ Cancel ] [ Help
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Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. You can also select Compatible Match.

Module Input Configuration

| General | Connection | Safety | Module Info | Input Configuration | Test Output |

Paint Operation — Input Delay Time (ms)
es
Point Discrepan Point Mode
Type oy F['msf"" Source | gft=0n | On-»0ff
0 |Single - 0 - | safety |=]| Mone || = =
q [ ~ | safety || None [] 0 =
2 |single - 0 - | Mot Uzed [=] None [] = =
3 ) ~ || Mot Used |s]| None || 0 =
4 |Single . 0 «| Mot Used || Mone |+ = 02
5 ) ~ || Hot Used |)| None || = =
5 |Single = 0 | Mot Used || None || = =
7 ] ~ | Not Used [=] None [+] = =
2 |singe - 0 - | Mot Uzed [=] None [] = =
9 [ | Mot Used [=] None [] 0 =
10 | Single . 0 «| Mot Used || Mone |+ = 02
11 ) ~ | Safety |=]| Mone || = =
Input Emor Latch Time: 1000 ms
Status: Offline QK ] [ Cancel Apply Help
Module Output Configuration
| General | Connection | Safety | Module Info | Input Configuration | Test Output |
Point Point Mode
0 | Mot Used 2
1 | Not Used ]
2 | Standard A
3 | Standard A
Status: Offline [ QK ] [ Cancel ] Apply Help
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Two Hand Run Station
Enhanced (THRSe)

136

See also

Safety Mat (SMAT) on page 123

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

Use this instruction to monitor the inputs of a Two-hand Run Station. Each
run station button has two inputs; one normally-closed (N.C.) contact and one
normally-open (N.O.) contact. To energize Output 1, the instruction must be
enabled and connected with no faults present. Then both buttons must be
pressed within 500 ms of one another.

IMPORTANT ' The right and left buttons of the Two-hand Run Station must be pressed within 500
ms of one another to energize Output 1. To make sure this situation can be properly
detected, the safety task period cannot exceed 40 ms and the input device's
requested packet interval (RPI) cannot exceed 20 ms.

Refer to the GuardLogix Controller Systems Safety Reference Manual, publication
1756-RM093, GuardLogix Controllers User Manual, publication 1756-UM020,
GuardLogix Controller Systems Reference Manual, publication, RM099 for more
information on the safety task period and the RPI.

The Buttons Released (BR) output turns ON (1) whenever the Two-hand Run
Station is connected and enabled, no faults are present, and both the right
and left buttons are in the released (safe) state. In this case, all four contacts
are in the safe state.

The Two-hand Run Station may be disconnected when not in use. To properly
disconnect the Two-hand Run Station, the Disconnected input must be ON (1)
and all button inputs must be OFF (0). When the Two-hand Run Station is
disconnected, the (SB) Station Bypassed output turns ON (1).
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Available Languages
Ladder Diagram
THRSe
Two Hand Run Station Enhanced
THRESe
Dizcrepancy Time (Msec)
Enabile

Disconnected

Right Button Mormalky QOpen
Right Button Mormally Closed
Left Button Mormally Open
Left Button Normally Clozed
Input Status

Reset

Function Block

gl

*

¥

*

¥

77

¥

*

*

o1

BR

5B

FP

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT Do not use the same tag for mare than one instruction in the same program. Do not
write to any instruction output tag under any circumstances.

IMPORTANT Make sure that your safety input points are configured as Single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary

for PLd (Cat. 3) or PLe (Cat. 4) safety functions.

ATTENTION: If you change instruction parameters while in Run mode, you must
accept the pending edits and cycle the controller mode from Program to Run for

the changes to take effect.
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The following table provides the parameter used to configure the instruction.
This parameter cannot be changed at runtime.

Operand Data Type | Description
THRSe THRS_ENHAN [ This parameter is a backing tag that maintains important execution
CED information for each usage of this instruction.

& ATTENTION: To avoid unexpected operation
do not reuse this backing tag and its members.
Do not write to any of the tag members
anywhere else in the program.

Discrepancy Time DINT The amount of time that the instruction lets the normally-open and
normally-closed button contacts be inconsistent before generating a
fault.

The inconsistent state occurs when the normally-open contact and the
normally-closed contact have the same logical value; that is, both are ON
(1) or both are OFF (0).

The valid range is 100 to 3000 ms.

The following table provides the input parameters for the instruction.

Operand Data Type | Description

Enable BOOL ON (1): The device is enabled. Output 1is energized when both buttons
are pressed within 500 ms of one another.
OFF (0): The device is disabled. Output 1stays de-energized.

Disconnected BOOL This input indicates whether the run station is disconnected. When this
input is ON (1) and all of the button inputs (Right Button Normally Open,
Right Button Normally Closed, Left Button Normally Open, Left Button
Normally Closed) are OFF (0), the Station Bypassed output turns ON (1).

ON (1): The run station is disconnected. Output 1cannot be energized.
OFF (0): The run station is not disconnected. Output 1 may be energized.

Right Button BOOL This is the normally-open contact for the right button.

Normally Open'

Right Button BOOL This is the normally-closed contact for the right button.

Normally Closed'

Left Button Normally | BOOL This is the normally-open contact for the left button.

Open'

Left Button Normally | BOOL This is the normally-closed contact for the left button.

Closed'

Input Status BOOL If the instruction inputs are from a safety I/0 module, this value is the

status from the 1/0 module or modules (Connection Status or Combined
Status). If instruction inputs are derived from internal logic, it is the
application programmer's responsibility to determine the conditions.
ON (1): The inputs to this instruction are valid.

OFF (0): The inputs to this instruction are invalid.

Reset? BOOL This input clears instruction and circuit faults provided the fault
condition is not present.
OFF (0) -> ON (1): The Fault Present and Fault Code outputs are reset.

138 Rockwell Automation Publication 1756-RM095K-EN-P - September 2020



Chapter 1 Safety Instructions

'If this input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

2180 13849-1 stipulates instruction reset function must occur on falling edge
signals. to comply with ISO 13849-1 requirements, add the logic immediately
before this instruction. Rename Reset_Signal tag in this example to your reset
signal tag name. Then use the OSF instruction Output Bit tag as the reset
source of the instruction.

Reset Signal QOSF
One Shot Falling
St Bit OSF_Internal 5B
Jutput Bit F_Edge Reset 0B

The following table provides the output parameters for the instruction.

Operand Data Type Description

Output 1(01) BOOL This output is energized when the run station is enabled and

connected, and both buttons are pressed within 500 ms of one

another.

Output 1is de-energized when one or more of the following

oceurs:

o The right or the left button is released, or any one of the four
contacts transitions to the safe state.

o The Input Status input turns OFF (0), which indicates the inputs
have become invalid.

o The Enable input turns OFF (0).

o The Disconnected input turns ON (1).

Buttons Released (BR) | BOOL This output is ON (1) when both buttons are released, the run

station is connected and enabled, and no faults are present.

Station Bypassed (SB) | BOOL This output is ON (1) when the run station has been properly
disconnected and no faults are present. See the Disconnecting
the Two-hand Run Station section.

Fault Present (FP) BOOL ON (1): A fault is present in the instruction.

OFF (0): The instruction is operating normally.

Fault Code DINT This output indicates the type of fault that occurred. See the
Fault Codes section below for the list of fault codes.

This parameter is not safety-related.

Diagnostic Code DINT This output indicates the diagnostic status of the instruction. See
the Diagnostic Codes section below for a list of diagnostic codes.
This parameter is not safety-related.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Disconnecting the Two-hand Run Station

To energize the Station Bypassed output (disconnect the Two-hand Run
Station), the Disconnected input must be ON (1), and all the button inputs
must be OFF (0).
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If a fault occurs while disconnecting the Two-hand Run Station, trigger a
reset after the inputs are in the correct state.

Connecting the Two-hand Run Station

To de-energize the Station Bypassed output (connect the Two-hand Run
Station), the Disconnected input must be OFF (0), and the button inputs must
be in the release safe state.

If a fault occurs while connecting the Two-hand Run Station, trigger a reset
after the inputs are in the correct state.

Operation

Normal Operation

As shown in the timing diagram, the Buttons Released output turns ON (1)
whenever both buttons are released, the run station is connected and enabled,
and no faults are present.

Before (A), the left and right buttons are both pressed, but Output 1 has not yet
been energized because the Enable input is OFF (0). When the Enable input
transitions from OFF (0) to ON (1) at (A), Output 1 is not energized because the
buttons must be pressed while the Enable input is ON (1). At (B), the right
button is pressed but the left button is still released, which turns OFF (o) the
Buttons Released output. At (C), both buttons have been pressed within 500
ms of one another, which energizes Output 1 after a 50 ms delay. Output 1is
de-energized when the left button is released at (D). Output 1 is energized 50
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ms after both buttons are pressed at (E). Lastly, at (F),Output 1 is de-energized
because the Enable input turns OFF (0).

Enable !
L1}

1
Discannected
i}

1
Righit Buttan Monma ly Open
0

i
Right Buttan Mama iy Claze
L]

I

1
Left Bution Manmmially Open
L]

maunin

1
Lett Burttan Mormally Closed

EESENNEEREEEEE
e B o

|

L]
1
Input Status
L]
i ) ) | 1 1 1
Fault Prezant | i | | i
0
Buttonz Released ! | |_|
a
] 1 | 1 1 1
1 !
Station Bypassed :
0 |
1 |1
Dutput 1 : et P 17 il
Discrepancy Time = 750 me & moom ® B

Button Held Down Diagnostic Operation

Output 1 cannot be energized when the right and left buttons are not pressed
within 500 ms of one another.

At (A), the right button is pressed while the left button remains released. At
(B), the buttons have been in an inconsistent state for 500 ms, which
generates a diagnostic signal that requires both buttons be released before
Output 1 can be energized again. At (C), the left button is pressed, but Output
1is not energized because both buttons have not been released after the right
button was held down longer than 500 ms. Both buttons are released, which

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 141



Chapter 1

Safety Instructions

142

clears the diagnostic signal at (D). Output 1 is energized after a 50 ms delay
when both buttons are pressed within 500 ms of one another at (E).

T
1
Right Buttan Mamma Iy Open |_ Hl J
a
=i B0 ME =
1
Right Bution Nammalky Closed
; H
1
1
Left Button Mammally Op=n
i}
1
Left Buttan Mormal by Closed
[u} 1 1

=8

BREEEE

1

Fault Fresant

1]

Butions Fekased | |_ HE _| |
(i}

Etatian Bypazeed t
(1]
1-m | e i '

Dutput 1 z eq mel I
s ey =
Discrepancy Time = 250 me N & © o

For zimplicity, the Enable and Input Status inputs ane not shown and are assumed tobe ON|1).
Similary, the Discornectad input is assumed 1o be OFF ().

Button Glitch Diagnostic Operation

When one button is released while the other button remains pressed, both
buttons must be released to the safe state before Output 1 can be energized
again.

At (A), Output 1is de-energized because the right button is released.

At (B), the right button is pressed, but the left button remained released since
(A), generating a diagnostic signal that requires both buttons to be released
before Output 1 can be energized again. Both buttons are released at (C),
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which clears the diagnostic signal. At (D), Output 1 is energized after a 50 ms
delay when both buttons are pressed within 500 ms of one another.

Right Euttan Nonma by Open | |
]

Right Buttan Nam iy Clased |
i}

|
Bana aa

Q

Lt Buttan Marmally Clased |
0

_|
Laft Button Mammialky Clpen1 J
_l

ERREES

Faut Frazant !
a

1
Buttons Released L i
o[ 1 H

Statian Bypassed !
a

Dutput 1" Eﬂ:lsl; | 5,],“5'_,1 "

Q

Dizcrepancy Time = 250 ma ® W o @

=
For implicity, the Enahble and Input Status inputs are nok shown and are assumed to ba ON 1.
Similarky, the D isconnacted input i sssumad to ba OFF (0L

Button Discrepancy Fault (Channel-to-channel) Operation

A discrepancy fault occurs when the two channels of one button are in an
inconsistent state for more than the configured Discrepancy Time (250 ms in
this example).

At (A), the right button is pressed, but only the normally-open contact of the
left button turns ON (1) while the normally-closed contact remains OFF (0).
After the Left Button Normally Open and the Left Button Normally Closed
inputs have been inconsistent for 250 ms, the fault occurs at (B). At (C), the
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(72

fault is cleared by a Reset. Lastly, at (D), Output 1 is energized 50 ms after both
buttons are pressed.

Fight Euitan Narma liy Open’
[i]

a

1
Left Butian Momme ly Open
Q

250mE— f— |

mm
Fight Buttan Narmally Closed _|
mm

FammEaE s

BEGAmEANABEELE

Laft Eutean Normally Cloasd " |
]
1 ; t
i’ : R

Faut Prasent
[i]

1
Butions Released
[i]

Siatian E-',-passed1
1] T T T

1| soms
gt B l._—| Enms o

H

]

Dizcrapancy Time = 250 ma ) (o

] L]
Far simplicity; the Enable and Input Status inputs are not shown and ars assumad fo ks 0N 1)
Similarly, the Dizconnected input is assumed ta be OFF |0

Run Station Disconnected (Station Bypassed) Operation

When the run station is properly disconnected, Output 1 cannot be energized.
The Station Bypassed output is energized whenever the run station is properly
disconnected.

At (A), Output 1is energized 50 ms after both buttons are pressed. At (B),
Output 1is de-energized and a fault occurs when the Disconnected input
turns ON (1). To clear the fault, both buttons must be released and a reset
triggered at (C). The Station Bypassed output turns ON (1). At (D), the Station
Bypassed output turns OFF (0) and a fault occurs when the Right Button
Normally Open input turns ON (1) while the Disconnected input is ON (1). At
(E), the fault is cleared and the Station Bypassed output is turned ON (1) when
areset is triggered with the Disconnected input ON (1) and all button inputs
OFF (0). Lastly, at (F), the Enable input transitions from ON (1) to OFF (0) to
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ON (1), but has no effect on the Station Bypassed output, which remains ON
@.

Enable !
a

]

i
Disconnecied
1]

1
Right Burttan Monma [y Open
1]

i
Right Buttan Marmally Clozed
1]

Left Butian Nomme Iy Open |
1]

1
Left Burttan Mormally Chosed
]

nm;"—| ]

Fault Fragsnt |
(]

1
Buttons Relessed
Em

Etatian Bypassed !
a | ( |

1l-=
Ouiput 1 | e

0
Dizcrspancy Tme=260me 8 @ © w B B

For simplicity, the Input Status input is not shown and is assumed to ba OM (1), which
irdicatas the inpute are valid.

R

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

Fault Code Description Corrective Action
00 No fault. None
16420 The Input Status input transitioned from ON (1) to OFF (0) | e Check the I/0 module connection.
32 while the instruction was executing. o Reset the fault.
16#7001 The right button contacts were in an inconsistent state o Check the wiring.
28673 for longer than the Discrepancy Time. At the time of the | e Bring the right button contacts to
fault, the Right Button Normally Open was ON (1) and the a consistent state.
Right Button Normally Closed was OFF (0). o Reset the fault.
1647002 The right button contacts were in an inconsistent state
28674 for longer than the Discrepancy Time. At the time of the
fault, the Right Button Normally Closed was ON (1) and the
Right Button Normally Open was OFF (0).
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Fault Code Description Corrective Action
1647003 The left button contacts were in an inconsistent state for | e Check the wiring.
28675 longer than the Discrepancy Time. At the time of the fault, | e Bring the left button contacts to a
the Left Button Normally Open was ON (1) and the Left consistent state.
Button Normally Closed was OFF (0). o Reset the fault.
16#7004 The left button contacts were in an inconsistent state for
28676 longer than the Discrepancy Time. At the time of the fault,
the Left Button Normally Closed was ON (1) and the Left
Button Normally Open was OFF (0).
1647005 The Right Button Normally Open input transitioned from | e Check the wiring.
28677 ON (1) to OFF (0) to ON (1) while the Right Button Normally | e Released the right button,
Closed input remained ON (1). bringing both contacts to the OFF
(0) state.
16#7006 The Right Button Normally Closed input transitioned from | o Reset the fault.
28678 ON (1) to OFF (0) to ON (1) while the Right Button Normally
Open input remained ON (1).
1647007 The Left Button Normally Open input transitioned from ON |  Check the wiring.
28679 (1) to OFF (0) to ON (1) while the Left Button Normally o Released the left button, bringing
Closed input remained ON (1). both contacts to the OFF (0)
1647008 The Left Button Normally Closed input transitioned from state.
28680 ON (1) to OFF (0) to ON (1) while the Left Button Normally o Reset the fault.
Open input remained ON (1).
1647030 The Disconnected input was ON (1), but all of the button o To disconnect the Two-hand Run
28720 inputs were not OFF (0). Station, set all button inputs to
OFF (0) and reset the fault.
o To connect the run station, set
the Disconnected input to OFF (0)
and reset the fault.
1647031 The button inputs were disconnected for longer than the | e To disconnect the Two-hand Run
28721 Discrepancy time, but the Disconnected input was OFF (0). |  Station, set the Disconnected
input to ON (1) and reset the fault.
o To connect the Two-hand Run
Station, set all button inputs to
their normal state and reset the
fault.

Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.
Diagnostic Code Description Corrective Action
00 No fault. None
16#20 The Input Status was OFF (0) when the instruction | Check the 1/0 module connection
32 started.
1647001 The device is not in the safe state for start-up. Release both buttons to OFF (0).
28673
1647002 The right button is held down. The left and right Release both buttons to OFF (0).
28674 buttons have been in an inconsistent state for

longer than 500 ms.
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Diagnostic Code Description Corrective Action
1647003 The left button is held down. The left and right Release both buttons to OFF (0).
28675 buttons have been in an inconsistent state for

longer than 500 ms.
1647004 The right button was released and then pressed Release both buttons to OFF (0).
28676 while the left button remained pressed.
16#7005 The left button was released and then pressed while | Release both buttons to OFF (0).
28677 the right button remained pressed.
1647060 The run station is not enabled. Enable or disconnect the run
28768 station.
1647061 The run station is bypassed. No action required.
28769

Affects Math Status Flags

No

Major / Minor Faults

None specific to this instruction. See Index Through Arrays for array-indexing

faults.
Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.
Enable-in is false The .01, .BR, .SB and .FP are cleared to false.
Enable-in is true The instruction executes as described in the Normal Operation section.
Postscan Same as Rung-condition-in is false.
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Examples

THRSe
Two Hand Run Station Enhanced
THRZe TwoHandRunStationEnhanced o1

Dizcrepancy Time (Mzsec) 250
Enable thrsEnable BR
04
Dizconnected 0 5B
Right Button Mormalky Qpen rbno FP
04
Right Button Mormalhy Closed rbnec
(4=
Left Button Mormally Open leno
0 4=
Left Button Mormalty Closed lbnc
4=
Input Status moduleStatus
0 4=
Reset faultReset
0 4=
See also

Index Through Arrays on page 540

Two Hand Run Station Enhanced (THRSe) wiring and programming

example on page 148

Status and Safety input and output for safety instructions on page 21

Two Hand Run Station This example complies with ISO 13849-1 Category 4 operation. The standard
control portion of the application is not shown. There are (2) two-hand run

Enhanced (THRSE) Wiring stations are shown connected to a 1791DS-1B12 module.
and programming example
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Wiring Diagram

0C
Runftand Momentary H
D~ & Push Button
- '—E lese
- Dummy Phig

MY Gromnd

This programming diagram logically illustrates the use of two THRSe
instructions. If one of the Two-hand Run Station's buttons is released, the
output is de-energized and the other Two-hand Run Station's buttons must
also be released before the output can be energized again.

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 149



Chapter 1 Safety Instructions

Programming Diagram

THiSe Run5tand1

[50ams > {Dsepancy Time Dutput 1 — * E
g

Station Bypassed =

Module1:1 Poalata Buttors Released
Module:lPo0Data Right Button Normally Open

Modula1:1 P01 0ata Fight Button Normally Closed

Module1:L Po2Data Left Button Hormally Open
Module1:1Poz0ata Left Button Nermally Closed

Moduletd.CombinedStahs Input Stats
iMadule1:LPt110ata & Resat Fault Present
_THRS® FunStandz2
[500 ms > Dmepancy Time (utput 1
Enable Statlon Bypassed
Module1:LPt0lat Dscarinadted Buttors Released
Module:| PosData Right Button Normally Open
Module1:1 M7 et Right Button Normally Cosad
Module1:1Poslat Left Button Normally Open
Modulet:| Proolat Left Button Hormally Closed
Input Stabs
Rt Fault Prasent

NOTE 1: This tag is an internal Boolean tag that has its value determined by other parts ofthe userapplication that are not shown in this example.

Key: Color code represents data or value typically used.

| Tag-mepped Vanable " o Smdwnddipt
Sievrvs
quration Constant/value {‘_ “ternal fetyVarable” " __}
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Ladder Diagram
THRSe
Twio Hand Hun Station Enhanced
THRSe RunStand1 o1
Dizcrepancy Time (Msec) S00
Enable ALWANS _EMABLED BR
14m
Dizsconnected Module1:1 PtO4Cata 5B
0 4=
Right Button Mormally Open  Module1:1. PtG0Data FP
14
Right Button Mormally Closed Module1:1.Pt01Data
14
Left Button Mormalhy Open Module1:1.Pt02Data
04
Left Button Normally Closed Module1:1.Pt030Data
14
Input Status Module!: . CombinedStatus
14
Reset Module1:1.Pt110ata
0 4=
THRSe
Two Hand Hun Station Enhanced
THRSe RunStand2 o1
Dizcrepancy Time (Msec) S00
Enable ALWANS _EMABLED BR
14m
Dizsconnected Module1:1.Pt100ata 5B
4=
Right Button Mormally Open  Module1:1. Pt06Data FP
04
Right Button Mormally Closed Modulel:1.PtO7Data
14
Left Button Mormally Open Module1:1. Ptd2Data
04
Left Button Normalty Closed Module1:1.Pt09Data
14
Input Status Madule!:l. CombinedStatus
14
Reset Module1:1.Pt110ata
0 4=
RunStand1.BR RunStand2. BR ButtonsReleased
RunStand2. 5B
ButtonsReleased RunStand1.01 RunStand2.01 RunStationStart
RunStationStart RunStand?. 5B ButtonzReleazed

The programming software is used to configure the input and test output

parameters of the Guard I/O module, as illustrated.
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Module Definition

Medule Definition (&3]

Series:
Revision: 001 =

Electronic Keying: [Exact Match -
Input Data: Safety 3
Input Status: Combined Status - Muting 2
Output Data: Mone ||
Data Fermat: Integer L |

Ok ] [ Cancel ] [ Help ]

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. You can also select Compatible Match.

Module Input Configuration

| General | Connection I Safety | Module Info | Input Corfiguration |Test Output |

Point Operation Test Input Delay Time (ms)
es
Paoint Dizcrepan Point Mode

Type =h Source | ofr»gn | On-=0ff

0 | Single . 0 «| Safety Pulse Test w [0 | = =

1 [ || Safety Pulse Test |»|[0 |+ 03 05

2 | Single - 0 - | Safety Pulse Test || 1 = 03 0+

5 o - || Safety Pulse Test |1 = 05 0+

4 | Single = 0 «| Safety Pulse Test |- |0 || = 05

3 o ~ | Mot Used | ]| Mone | <] 03 03

6 | Single - 0 | Safety Pulse Test «| 0 = 0+ 0+

7 = - | Safety Pulse Test |« |0 |« 0+ 03

g | Single - 0 « | Safety Pulse Test |« 1 = 0= 0=

9 o - || Safety Pulse Test |1 = 05 03
10 | Single - 0 «| Safety Pulse Test w [0 | 0+ 03
11 [ - || Safety | ]| Mone || 03 05

Input Emor Latch Time: 1000 == ms
Status: Offlne [ ok | [ Cancel | Apply Help
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Module Test Output Configuration

| General I Connection | Safety I Module Infa | Input Corfiguration | Test Output |

Point

Paint Mode:

0

Pulse Test

Pulze Test

Mot Used

il
2
3

ol e s

Mot Used

Status: Offline

OK | [ Cancel Apply Help

Configurable Redundant

Output (CROUT)

See also

Two-Hand Run Station - Enhanced (THRSe) on page 136

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Configurable Redundant Output instruction controls and monitors
redundant outputs. The reaction time for output feedback is configurable. The
instruction supports positive and negative feedback signals.
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Available Languages

Ladder Diagram

CROUT
Configurable Redundant Output
CROUT MotorControl o1
Feed ype NEGATWE
Feedback Reaction Time (Mzec 250 o2
Actuate MotorEnable
Z#0000_0000 4=— FP
Safety Block_AJ1:1LPt00Data
0=
Feedback 2 Safety_Block_A1:1Pi01Data
Od=
Safety_Block_AJ1:LinputStatus
L
Dutput Status Safety Block_A1:1.QutputStatus
0=
Reset Safety_Reset PB
ZH0000_0000 4=

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT  Unexpected operation may occur if:
o (utput tag operands are overwritten.
o Members of a structure operand are overwritten.
e Structure operands are shared by multiple instructions.

ATTENTION: If changing instruction operands while in Run mode, accept the
pending edits and cycle the controller mode from Program to Run for the
changes to take effect.

The following table provides the operands used to configure the instruction.

These operands cannot be changed at runtime.

Operand

Data Type Format Description

CROUT

CROUT structure

CONFIGURABLE_ROUT tag
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Operand Data Type Format Description

Feedback Type [ BOOL name This operand defines the feedback ON and OFF states.
Positive: ON (1): Feedbacks ON / Outputs ON

OFF (0): Feedbacks OFF / Outputs OFF

Negative: ON (1): Feedbacks OFF / Outputs ON

OFF (0): Feedbacks ON / Outputs OFF

Feedback DINT immediate This operand specifies the amount of time that the
Reaction Time instruction waits for Feedback 1and Feedback 2 to reflect
the state of Output 1and Output 2 as specified by the
configured Feedback Type.

The valid range is 5 to 1000 ms.

The following table explains the instruction inputs.

Operand Data Type | Format Description
Actuate BOOL tag This input energizes or de-energizes Output 1
and Output 2.
ON (1): Output 1and Output 2 are energized if no
faults exist.
OFF (0): Output 1and Output 2 are de-energized.
Feedback 1 BOOL tag This input is constantly monitored to make sure

that it reflects the state of Qutput 1. When
Output 1transitions, this input must detect the
transition within the Feedback Reaction Time.

Feedback 2 BOOL tag This input is constantly monitored to make sure
that it reflects the state of Output 2. When
Output 2 transitions, this input must detect the
transition within the Feedback Reaction Time.

Input Status BOOL tag If instruction inputs are from a safety 1/0
immediate module, this is the status from the I/0 module
or modules (Connection Status or Combined
Status). If instruction inputs are derived from
internal logic, it is the application programmer’s
responsibility to determine the conditions.

ON (1): The inputs to this instruction are valid.
OFF (0): The inputs to this instruction are

invalid.
Output Status BOOL tag This input indicates the output status of the I/0
immediate module or modules used by this instruction.

ON (1): The 1/0 connection and the 1/0 module
are operational.

OFF (0): The module has a fault or the
connection to the module has been lost.

Reset! BOOL tag This input clears the instruction faults provided
the fault condition is not present.

OFF (0) -> ON (1): The FP and Fault Code outputs
are reset.

'ISO 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the ‘Reset_Signal’ tag in the example shown
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below to the reset signal tag name. Then use the OSF instruction Output Bit
tag as the instruction’s reset source.
Reset_Signal OSF
One Shot Falling
Storage Bit  OSF_Internal SB
Cutput Bit F_Edge Reset 0B

The following table explains the instruction outputs.

Operand Data Type | Description

Output 1(01) BOOL This output is used to control one channel of a two channel output
device. Output 1is de-energized when 1or more of the following
occurs:

o Afeedback fault occurs.

o Input Status or Output Status inputs become invalid (OFF = 0).
o The Actuate input turns OFF (0).

Output 2(02) BOOL This output is used to control one channel of a two channel output
device. Output 2 is de-energized when 1or more of the following
oceurs:

o Afeedback fault occurs.

o Input Status or Output Status inputs become invalid (OFF = 0).
e The Actuate input turns OFF (Q).

Fault Present (FP) | BOOL ON (1): A fault is present in the instruction.

OFF (0): The instruction is operating normally.

Fault Code DINT This output indicates the type of fault that occurred. See the Fault
Codes section below for the list of fault codes.
This parameter is not safety-related.

Diagnostic Code | DINT This output indicates the diagnostic status of the instruction. See
the Diagnostic Codes section below for a list of diagnostic codes.
This parameter is not safety-related.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Normal Operation

This timing diagram shows normal operation of this instruction to control
dual channel outputs when the Feedback Type is Positive. Outputs 1 and 2 are
energized at (A) when the Actuate input turns ON (1). Both feedback inputs
react before the Feedback Reaction timer has expired, so Output 1 and Output
2 remain energized in steady state at (B). Outputs 1 and 2 are de-energized at
(C) when the Actuate input turns OFF (0). At (D), both feedback inputs react
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before the Feedback Reaction timer has expired, so Output 1 and Output 2
remain de-energized in steady state.

Actuata | i i

0 I I

1 1
1 I I
Feadhack 1 H |
1 |
0 T 1 I

-1 1

1 P oF

Feadback 2 —H = Feedback —H

0 : Reaction Tima -4

e &

Ciutput 1 I I I

o I : 11 |

1 [::] £

Dutput 2 I I

I I

o i .Lf—
&B ©D
Input Status and Qutput Status inputs {not shown) are azsumed to be
valid[ON =11
Feedback Fault

A feedback fault can occur when either Feedback 1 or Feedback 2 fails to
correctly reflect the state of Output 1 and Output 2. The Feedback Type is
configured as Positive in this diagram example. Output 1 and Output 2 are
energized at (A), but at (B), Feedback 2 has not turned ON (1) before the
Feedback Reaction timer expires, generating a feedback fault. The fault
cannot be cleared at (C), because Feedback 1 and Feedback 2 do not yet reflect
the state of Output 1 and Output 2. The fault is cleared at (D) when the Reset
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input turns ON (1) and both Feedback 1 and Feedback 2 are OFF (0), correctly

reflecting the state of Output and Output 2.

1
Actuate

]

1
Feedback 1
1]

1
Feedback Z
]
He:&at1
]

1
Fault Frazant
1]

1
Output 1
a

1
Output 2
]

Feedback
gaction Ti

=

T

. e

1 i

® ® ©

i
|
1
|
&

Input Status and Output Status inputs [not shawn) are assumed to ba

valid (0K = 1).

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Fault Codes and Corrective Actions

158

Fault Code Description Corrective Action
0 No fault None
16420 The Input Status input transitioned | e Check the I/0 module connection.
39 from ON (1) to OFF (0) while the o Reset the fault.

instruction was executing.
16421 The Output Status input o Check the I/0 module connection.
33 transitioned from ON (1) to OFF (0) | e Reset the fault.

while the instruction was executing.
16#5000 Feedback Tand Feedback 2 turned | e Check the feedback signals.
20480 OFF (0) unexpectedly. o Reset the fault.
1645001 Feedback 1turned OFF (0) o Check the feedback 1signal.
20481 unexpectedly. o Reset the fault.
1645002 Feedback 2 turned OFF (0) o Check the feedback 2 signal.
20482 unexpectedly. o Reset the fault.
16#5003 Feedback 1and Feedback 2 turned | e Check the feedback signal.
20483 ON (1) unexpectedly. o Reset the fault.
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Fault Code Description Corrective Action
1645004 Feedback 1turned ON (1) o Check the feedback 1signal.
20484 unexpectedly. o Reset the fault.
16#5005 Feedback 2 turned ON (1) o Check the feedback 2 signal.
20485 unexpectedly. o Reset the fault.
16#5006 Feedback 1and Feedback 2 did not | e Check the feedback signal or adjust the
20486 turn ON (1) within the Feedback Feedback Reaction Time.
Reaction Time. o Reset the fault.

16#5007 Feedback 1did not turn ON (1) within | e Check the feedback 1signal or adjust the
20487 the Feedback Reaction Time. Feedback Reaction Time.

o Reset the fault.
1645008 Feedback 2 did not turn ON (1) o Check the feedback 2 signal or adjust
20488 within the Feedback Reaction Time. the Feedback Reaction Time.

o Reset the fault.
1645009 Feedback 1and Feedback 2 did not | e Check the feedback signal or adjust the
20489 turn OFF (0) within the Feedback Feedback Reaction Time.

Reaction Time. o Reset the fault.

16#500A Feedback 1did not turn OFF (0) o Check the feedback 1signal or adjust the
20490 within the Feedback Reaction Time. | Feedback Reaction Time.

o Reset the fault.
16#5008 Feedback 2 did not turn OFF (0) e Check the feedback 2 signal or adjust
20491 within the Feedback Reaction Time. | the Feedback Reaction Time.

o Reset the fault.

Diagnostic Codes and Corrective Actions

Diagnostic Code | Description Corrective Action
0 No fault None
16#20 The Input Status was OFF (0) when Check the 1/0 module connection.
32 the instruction started.
16421 The Output Status input transitioned | Check the 1/0 module connection.
33 from ON (1) to OFF (0) while the

instruction was executing.
1645000 The Actuate input is held ON (1). Set the Actuate input to OFF (0).
20480

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.
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Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.
Rung-condition-in is false The .0Tand .02 outputs are cleared to false.
The Diagnostic Code and Fault Code outputs are set to 0
Rung-condition-in is true The instruction executes.
Postscan Same as Rung-condition-in is false.
See also

Configurable Redundant Output (CROUT) wiring and programming
example on page 160

Index Through Arrays on page 540

Safety Instructions on page 15

Status and Safety input and output for safety instructions on page 21

Configurable Redundant This section demonstrates how to wire the Guard I/O module and program
.. the instruction in the safety control portion of an application.
Output (CROUT) wiring and

. This application example complies with ISO 13849-1, Category 4 operation.
programming example

Q Tip: The standard control portion of the application is not shown in the following diagram.
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Wiring Diagram

This wiring diagram shows how to use the Configurable Redundant Output
instruction with a 1791DS-IB8X0OB8 module for motor control. The
application includes a momentary push button for reset.

i IC
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100 -

@/ T A el

(Rt

®/ w5 A

Comtact Probaction
{{for example, themeal cuk-ouk o
suppresshan)
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Programming Diagram

The programming diagram logically illustrates the instruction with inputs

and outputs.
o MatorControl

Negative e Feedback Type Output 1 Module1:0.Pt00Data

TBD ms :,‘:7— Feedback Reaction Time Dutput 2 Wodule-0.Pt01 Data
I See Hote 1 P T

Module1:. Pti0Data Feedback 1

Module1 ). Pto1Data Feedback 2

Modulel:InputStatus Input Status

Mudulel:] DutputStatus Output Status
| Madule1.Pto7Data i Reset Fault Present

NOTE 1: This tag s an internal Boalean tag that has its value determined by other parts of the user application that are nat shown in this example.

Key: Colorcode represents data or value typically used.

“Tagnappe ol R S—
[ Configuration Corstant/Value > ~ Interral SafekyVaniabla ~ ~ " " 7 'J
Ladder Diagram

CROUT
Configurable Redundant Cutput
CROUT MotorControl o)
Feedback Type NEGATINE
Feedback Reaction Time (Msec) 250 0z
Actuate Seehotel

D4 FP
Feedback 1 Module3:| Pt00Data

04
Feedback 2 Module3:| Pt010ata

04
Input Status Module3:LiInputStatus

04
Cutput Status Moduled: | OutputStatus

04
Re=set Module3:| PtOYData

0 4=

MotorControl.01  Module3: 0. Pt00Data

MeotorControl.02  Module3:0.Pt01Data
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Tip: The tag in the preceding image is an internal Boolean tag that has its value determined by
other parts of the user application that are not shown in this example.

Module Definition

The following sections provide examples of how to use the programming
software to set the Guard I/O module configuration operands.

Maodule Definition®

S

Series:

Revision: 001 |2

Electronic Keying: [Exact Match -
Input Data: Safety | ]
Input Status: Combined Status - Muting | ]
Cutput Data: Hane | ]
Data Format: Integer 2

Help

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. Compatible Match is also acceptable.
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164

Module Input Configuration

| General | Connection | Safety I Module Irfo | Input Configuration | Test Cutput | Output Conﬁgulationl

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020

Paint Operation — Input Delay Time (ms)
es
Point Di Point Mode
Type = ?;g? Souree | of»0n | On-»0ff
0 | Single N 0 +| Safety Pulse Test |w|[0 |+ 0+ =
1 L] Safety Pulse Test || 1 = 0= =
2 | Single . 0 «| Not Used ||| Mone || 0 5 03
3 L] Mot Used |=)[ Mone || 0 = =
4 | Single . 0 «| Not Used ||| Mone || 0 5 03
5 L] Mot Used |=)[ Mone || 0 = =
§ |Single . 0 «| Not Used ||| Hone || 0 3 03
7 L] Safety | ][ Mone || 0= 0=
Input Emor Latch Time: 1000f=-| ms
Status: Offline oK ] [ ek Apply Help
Module Test Output Configuration
| General I Connection | Safety I Module Info | Input Configuration | Test Output |Dutput Corfiguration
Paint Point Mode
0 |Pulse Test L
1 | Pulse Test L=
2 | Mot U=zed |
3 | Mot Used ka2
Status: Offline 0K ] [ Cancel Apply Help
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Module Output Configuration

| General I Connection I Safety | Madule Irfo | Input Configuration I Test Qutput | Output Configuration

Point Operation
Point Paint Mode
Type
0 |Single i Safety =]
1 ||| Safety =]
2 | Dual o | Mot Used =]
3 || Mot Used =
4 | Dual i Mot Used |
5 || Mot Used =
& | Dual i Mot Used |
T || Not Used =
Output Emor Latch Time: 1000 ms
Status: Offline QK ] [ Cancel Apply Help

See also

Configurable Redundant Output (CROUT) on page 153

Two Sensor Asymmetrical This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
. Compact GuardLogix 5380, and GuardLogix 5580 controllers.
Muting (TSAM)

This instruction provides a temporary, automatic disabling of the protective
function of a light curtain, which allows material to be transported through
the light curtain sensing field without stopping the machine. Muting sensors
differentiate between materials and personnel, and must act together along
with the light curtain, in a specific switching sequence when the appropriate
material passes the sensing field.
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Available Languages
Ladder Diagram
TSAM
Twio Sensor Asymmetrical Muting
TSAM Safety_& o1
Restart Type AUTOMATIC
51-52 Time (M=zec) 500 ML
52-LC Time (M=sec) 720
Maximum Mute Time (Sec) 4 CA
Maximum Owverride Time [Sec) 8
Light Curtain LC_1A FP
ZHO000_0000 4=
Sensor 1 Safety Block_AZ:| Pt00Data
L
Sensor 2 Safety Block_AZ:| Pt01Data
04
Enable Mute LC_1A_Kute
ZH0000_0000 4=
Owverride LC 1A_Owverride

230000_0000 4=
Input Status Safety Block_AZ: | CombinedinputStatus

4=
Muting Lamp Status Safety_Block_AZ2:| Muting03Status

0 4m
Reszet Safety_Reset PB

ZH0000_0000 4=

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.
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Two Sensor Asymmetrical Muting Application

Two Sensor Asymmetrical Muting uses two muting sensors arranged
asymmetrically on either side of the light curtain. Their sensors intersect just
behind the light curtain in the center of the protected opening.

Sensor

, Muting Lamp

Material

|
I

Sensor
2

S

e
bt

I
| -

o -
i -

g
<" 1|
o |

-

w

ATTENTION: The muting sensors must be arranged so a person cannot
activate the muting sensors in the same switching sequence as the material
and enter the area when a hazardous condition exists. Sensor setup must take
into account material size, shape, and speed. Additional guarding may also be

necessary.

Specific guarding requirements should be identified through a hazard or risk
assessment of your application.

Operands

IMPORTANT Do not use the same tag name for more than one instruction in the same program. Do
not write to any instruction output tag under any circumstances.

ATTENTION: If you change instruction parameters while in Run mode, you must
accept the pending edits and cycle the controller mode from Program to Run for
the changes to take effect.

This table provides the parameters for this instruction. The parameters

cannot be changed at runtime.

Parameter Data Type | Format Description

TSAM MUTING_T |tag This parameter is a backing tag that maintains important
WO_SENSO execution information for each usage of this instruction.
R_ASYM ATTENTION: To avoid unexpected operation

A

do not reuse this backing tag and its members.
Do not write to any of the tag members
anywhere else in the program.
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Parameter

Data Type

Format

Description

Restart Type

BOOL

name

This input configures Output 1for either manual or
automatic restart.

MANUAL (0)

A transition of the reset input from OFF (0) to ON (1), while
all of the Output Tenabling conditions are met, is required
to energize Output 1.

AUTOMATIC (1)

Output 1is energized 50ms after all of the enabling
conditions are met.

& ATTENTION: Automatic restart may be used
only in application situations where you can
prove that no unsafe conditions can occur as a
result of its use.

S1-82 Time

DINT

immediate

The maximum amount of time allowed between clearing
or blocking of the muting sensor inputs (Sensor 1and
Sensor 2) before generating a fault.

The valid range is 5 through 180,000 ms. Setting this input
to 0 disables the S1-S2 timer.

S2-LC Time

DINT

immediate

The maximum amount of time allowed between clearing
or blocking of the Sensor 2 muting sensor and the Light
Curtain before generating a fault.

The valid range is 5 through 180,000 ms. Setting this input
to 0 disables the S2-LC timer.

Maximum Mute
Time

DINT

immediate

The maximum amount of time during which the
instruction lets the protective function of the light curtain
be disabled before generating a fault.

The valid range is 0 through 3600 s. Setting this input to 0
disables the Maximum Mute timer.

Maximum
Override Time

DINT

immediate

The maximum amount of time that the instruction lets the
override feature energize the Output 1 output.

The valid range is 0 through 30 s. Setting this input to 0
disables the Maximum Override timer.

This table provides the input parameters for this instruction.

Parameter Data Type Format Description

Light Curtain BOOL tag An input channel with OFF (0) as its safe state, this input
represents the current state of the physical light curtain.
You are responsible for properly conditioning this input.
Typically, conditioning is accomplished using Dual
Channel Input Stop instruction controlling a light curtain.
ON (1): The light curtain is clear.

OFF (0): The light curtain is blocked.

Sensor 1 BOOL tag One of two muting sensors, Sensor 1 must be the first
sensor to be blocked and the last to be cleared in the
muting sequence.

ON (1): Sensor 1is clear.
OFF (0): Sensor 1is blocked.

Sensor 2 BOOL tag One of two muting sensors, Sensor 2 must be the second
sensor to be blocked and the first to be cleared in the
muting sequence.

ON (1): Sensor 2 is clear.
OFF (0): Sensor 2 is blocked.
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Parameter Data Type Format Description
Enable Mute BOOL immediate This input allows the protective function of the light
tag curtain to be disabled (muted) when the correct muting

sequence occurs.
ON (1): The protective function of the light curtain is
disabled when the correct muting sequence occurs.
OFF (0): The protective function of the light curtain is
always enabled.

Override BOOL tag This input allows a temporary bypass of the muting
instruction’s function. Output 1is energized regardless
of the status of the Input Status input or the existence
of faults.

OFF (0): Override function is disabled

OFF (0)-> ON (1): Output 1is energized regardless of the
status of the Input Status input or the existence of
faults. Qutput 1remains energized while the Override
input remains ON (1) or until the Maximum Override timer
expires.

& ATTENTION: Activation of the override
function requires the use of a hold-to-run
device where the operator can see the point
of hazard, that is, the light curtain sensing

field.
Input Status BOOL immediate If the instruction inputs are from a safety I/0 module,
tag this is the status from the I/0 module or modules

(Connection Status or Combined Status). If the
instruction inputs are derived from internal logic, it is
the responsibility of the application programmer to
determine the conditions.

ON (1): The inputs to this instruction are valid.

OFF (0): The inputs to this instruction are invalid.

Muting Lamp BOOL immediate This input represents the status of the muting lamp.
Status tag ON (1): The muting lamp is operating properly. The light
curtain’s protective function is disabled (muted) after
the correct muting sequence is followed.

OFF (0): The muting lamp is defective or missing. The
light curtain's protective function is always enabled.

Reset! BOOL tag This input clears instruction and circuit faults provided
the fault condition is not present.

OFF (0)-> ON (1): The Fault Present and Fault Code
outputs are reset.

Output 1is energized when the Restart Type is manual.
QOutput Tis not energized at the same time faults are
cleared.

'ISO 13849-1 stipulates instruction reset function must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the 'Reset_Signal' tag in this example to your
reset signal tag name. Then use the OSF instruction Output Bit tag as the
instruction's reset source.
Reset_Signal OsF
One Shot Falling

Storage Bit  OSF_Internal SB
COutput Bit F_Edge Reset 0B
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This table provides the output parameters for this instruction.

Parameter Data Type Description

Output 1(01) BOOL ON (1): The light curtain sensing field is not obstructed, the light curtain is being
muted, or the light curtain is being averridden.
OFF (0): The light curtain sensing field is obstructed.

Muting Lamp BOOL This output indicates the status of the light curtain’s protective function.
(ML) ON (1): The light curtain’s protective function is disabled.
OFF (0): The light curtain's protective function is enabled.

Clear Area(CA) | BOOL This output indicates when the light curtain sensing field must be cleared (all
muting sensors and the light curtain are ON) before processing can continue.
ON (1): The light curtain sensing field must be cleared.

OFF (0): The light curtain sensing field is clear.

Fault Code DINT This output indicates the type of fault that occurred. See the Fault Codes in this
instruction for the list of fault codes.

Diagnostic Code | DINT This output indicates the diagnostic status of the instruction. See the Diagnostic
Codes section in this instruction for a list of diagnostic codes.
This parameter is not safety-related.

Fault Present BOOL ON (1): A fault is present in the instruction.
(FP) OFF (0): The instruction is operating normally.

IMPORTANT Do not write to any instruction output tag under any circumstance.

Operation

Normal Operation

One sequence of muting sensor and light-curtain input transitions lets the
protective function of the light curtain be disabled (muted). That sequence
must start with both of the muting sensors and the light curtain in their ON
(1) state, which indicates that the light-curtain sensing field is clear of all
personnel and material.

At (A), the Sensors and the Light Curtain are cleared and the Output 1 output
is energized when the Reset input turns ON (1). At (B), the material blocks
Sensor 1, starting the S1-S2 timer. At (C), the material blocks Sensor 2 within
the S1-S2 Time period, so the S1-S2 timer stops. The S2-LC and Maximum
Mute timers start. The Muting Lamp output turns ON (1), indicating that
muting is enabled. At (D), the material blocks the Light Curtain within the S2-
LC Time period, so the S2-LC timer stops. From (D) to (E), Output 1 remains
energized while the material passes through the Light Curtain. At (E), the
material clears the Light Curtain, starting the LC-S2 timer. At (F), the material
clears Sensor 2 within the S2-LC and Maximum Mute time periods, so both
timers stop. The S2-S1 timer starts and the Muting Lamp output turns OFF

170 Rockwell Automation Publication 1756-RM095K-EN-P - September 2020



Chapter 1

Safety Instructions

1
Enable Mute
1]

Sensor 1 1
0

1
Sensor 2
1]

1
Light Curtain
0

1
Resat
I}

Muting Lamp 1
Status
f

1
Output 1
0

1
Muting Lamp
0

(0), indicating that muting is disabled. At (G), the material clears Sensor1,

stopping the S2-S1 timer.

s

v
E
HEES

& ©

t1: S1-52 Time
t3: Maximum Mute Time

©

®

tZ: S2-LC Time

Restart Type = Manual

Invalid Sequence

Any input sequence other than the normal operation sequence results in

Output 1 being de-energized.

At (A), Output 1is energized just as in a normal sequence of operation. At (B),
Sensor 1 and Sensor 2 are simultaneously blocked, causing Output 1 to be de-
energized and the Fault Present and Clear Area outputs to turn ON (1). The
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Enable Muts ]
0

Sensar 1 1
1]

1
Sensor 2
0

Light Curtain 1
0

1
Reset
0

Muting Lamp !

Status 0

Clear Area !
]

Cutput 1 :
0

1
Fault Present
0

172

override feature can be used to clear the material from the light curtain
sensing field and de-energize the Clear Area output.

— __

J"\
® ®
Restart Type = Manual

Tolerated Sequence

The Two-sensor Asymmetrical Muting (TSAM) instruction tolerates
application dynamics that might cause an input to oscillate due to over-travel
or load vibration.

At (A) Output 1is energized just as in a normal sequence of operation. At (B),
Sensor 1 turns OFF (0), starting the S1-S2 timer. Sensor 1 turns ON at (C),
stopping the S1-S2 timer. At (D), the material completely blocks Sensor 1,
turning it OFF (0), and the normal muting sequence continues. A sensor can
glitch, as illustrated from (B) to (C), as a result of overtravel or load vibration.
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As s long as the final input sequence is valid, muting function will be allowed

to occur.
EmE S B EE
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tl: 51-52 Time 12: 524G Time
13: Manmum Wute Time Restart Type = Manua!

Dangerous Portion of Cycle

The Enable Mute input enables or disables the protective function of the light
curtain. When the Enable Mute input is OFF (0), the protective function of the
light curtain is enabled and material may not pass through the light curtain
sensing field.

At (A), Output 1 is energized just as in a normal sequence of operation. At (B),
the material blocks Sensor 1, turning it OFF (0) and starting the S1-S2 timer.
At (C), the material blocks Sensor 2 within the S1-S2 time period so the S1-S2
timer stops and the S2-LC timer starts. Because the Enable Mute input is OFF
(0), muting is disabled and the Muting Lamp output remains OFF (0). The
material blocks the Light Curtain at (D), and Output 1 is de-energized.
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If the application does not have parts of its cycle where it is unacceptable for
material to pass through the light curtain, you can disable this feature by
setting the Enable Mute input to a constant value of ON (1).
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Muting Lamp I t i
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1 i i
Output | - !
0 { ' r
InE AN EEE
! E | .
MutingLamp ] ! { i
0 i i
H H : :
& & © b

th 5152 Time @2 S2-LG Time
Rastarn :‘,«;1-2_- flansal

Override Operation

The override feature lets an operator manually energize Output 1 so that
material can be cleared from the sensing field.

ATTENTION: The Override function may be used only with a hold-to-run device
where the operator can see the point of hazard, that is, the light curtain sensing
field.

At (A), the Override input turns ON (1). Output 1 is energized and the
Maximum Override timer starts. At (B), the material clears Sensor 1 and the
Clear Area output is turned OFF (0). At (C), the Override input turns OFF (0)
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within the Maximum Override time period. Output 1is de-energized and the
Maximum Override timer stops.

|
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— =tl : -
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0 B e s s s s i ' e e e 0 B
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: | |
Sensor 1 | :
0 |
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0 | | |
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I
® ® ©
t1: Maximum Override Time Restart Type = Manual

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Fault Codes

The fault codes are listed in hexadecimal format followed by decimal format.
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General Fault Codes

Fault Code Description Corrective Action
0 No fault. None.
16420 The Input Status input went from ON (1) to | @ Check the I/0 module connection or the logic
32 OFF (0) while the instruction was used to source input status.
executing. o Reset the fault.

Sensor Input Pattern Fault Codes

Fault Code Description Corrective Action
1649600 Anillegal input pattern was detected. Sensor 2 should also be blocked
38400 Sensor 1and the Light Curtain are blocked | e Check the Sensor 2 circuit.
and Sensor 2 cleared. o Reset the fault.
164#9601H An illegal input pattern was detected. Sensor 1should also be blocked.
38401 Sensor 2 and the Light Curtain are o Check the Sensor 1circuit.
blocked and Sensor 1is cleared. o Reset the fault.
1649602 An illegal input pattern was detected. Sensor 2 should also be clear. Sensor 1should be
38402 Sensor 2 is blocked when Sensor 1and the first to be blocked.
the Light Curtain are cleared. e Check the Sensor 2 circuit and the alignment of
Sensors Tand 2.
o Reset the fault.
1649603 An illegal input pattern was detected. The Light Curtain should not be blocked when
38403 Sensor 1and Sensor 2 are cleared and the | Sensors 1and 2 are clear.
Light Curtain is blocked. e Check the Light Curtain circuit.
o Reset the fault.
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Normal and Tolerated Muting Sequences

Stap
EEEEAIEN
Mormal Z=

Jar
Tolerated |[] | 1 | 1 || 2 |
4
" [
=
Anillegal muting sequence is a legal input | 0 | ] | 0 | | 4 |
cornbination that deviates from the normal or 4 JL
tolerated sequences. ERET
<5
[BRERET R (b
<>
[
Muting Sequence Fault Codes
Fault Code | Description Fault Code Description
1649500 Anillegal muting sequence was 1649501 An illegal muting sequence was detected
38144 detected when Sensor 1(S1) and Sensor | 38145 when Sensor 1, Sensor 2, and the Light
2(S2) are simultaneously blocked in Curtain (LC) are simultaneously blocked in
step 1. step 1.
Step e
L BT
16#9502 An illegal muting sequence was 16#9503 An illegal muting sequence was detected
38146 detected when Sensor 2 and the Light | 381447 when Sensor 1and Sensor 2 are
Curtain are simultaneously blocked in simultaneously cleared in step 3.

S Step Step

RIS
|'||{‘|/L'|‘|||1|

EEAEERE- N
DEENEEEE S

(0[O0 1][3]

o
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Fault Code | Description Fault Code Description
16#9504 An illegal muting sequence was 16#9505 An illegal muting sequence was detected
38148 detected when Sensor 1, Sensor 2, and | 38149 when Sensor 2 and the Light Curtain are
the Light Curtain are simultaneously simultaneously cleared in step 4.
cleared in step 4. Step
STISATIC] Sty (10 [T
i e s e A <5
<5 ErRG AR EE
LD g1 L2 ]
RNE R
B LE T A il
(010[0][4]
[0]0[0][4]
ol P
16#9506 An illegal muting sequence was 16#9507 Anillegal muting sequence was detected
38150 detected when Sensor 1and Sensor 2 | 38151 when Sensor 2 and the Light Curtain are

are simultaneously cleared in step 5.

| ST[S2[LC] Step
LTIl ]LT]
<z

DECHE e
~ -

(0101 1([3]
~>

(0[0[0][4]
~z

LB L L] L ]

simultaneously blocked in step 6.
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transitions from step 5 to step 6 to
step 5 (a tolerated sequence) when
Sensor 1and Sensor 2 are cleared.
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Fault Code | Description Fault Code Description
16#9508 An illegal muting sequence was 16#9509 An illegal muting sequence was detected
38152 detected after the sequence 38153 after the sequence transitions from step 5 to

step 6 to step 5 (a tolerated sequence) when
the Light Curtain is blocked.

ST[S2[LC] Step
R A

8 [ A L |
(010 1][3]
(0/0[0](4]
10 L0 1] 15 |
<z
(011 [T][6]
<~
EEE S AR
| 0[0 [0

(o

To correct an invalid sequence fault, check the alignment of the sensors with
regard to the material being moved and the system timing and then reset the

fault.

Correcting Invalid Sequence Faults

Fault Code Description Corrective Action
1649000 The Light Curtain was muted for The Maximum Mute Time parameter is set too short
36864 longer than the configured or there is an anomaly with the sensors.

Maximum Mute Time.
16#9410 Too much time has elapsed The S1-S2 Time parameter is set too short or there is
37904 between Sensor 1and Sensor 2 an anomaly with Sensor 2.

being blocked
1649411 Too much time has elapsed The S2-LC Time parameter is set too short or there is
37905 between Sensor 2 and the Light an anomaly with Sensor 2.

Curtain being blocked.
1649412 Too much time has elapsed The S2-LC Time parameters is set too short or there
37906 between the Light Curtain and is an anomaly with Sensor 2.

Sensor 2 being cleared.
1649413 Too much time has elapsed The S1-S2 Time parameter is set too short or there is
37907 between Sensor 2 and Sensor 1 an anomaly with Sensor 2.

being cleared.
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Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.

Diagnostic Code Description Corrective Action

0 No fault. None

1641 The Muting Lamp Status input is o Check the muting lamp and replace it, if necessary.

1 OFF (0). o |f a muting lamp is not required, set the Muting
Lamp Status input to ON (1).

1645 The Reset input is held ON (1). Set the Reset input to OFF (0).

5

16420 The Input Status input was OFF (0) | Check the I/0 module connection or the logic used to

32 when the instruction started. source input status.

Affects Math Status Flags

No

Major / Minor Faults

None specific to this instruction. See Index Through Arrays for array-indexing

faults.

Execution

Condition/State

Action Taken

Prescan

Same as Rung-condition-in is false.

Rung-condition-in is false

The .01, .ML, .CA and .FP are cleared to false.

Rung-condition-in is true

The instruction executes.

Postscan

Same as Rung-condition-in is false.

See also

Common Attributes on page 529

Index Through Arrays on page 540

Two Sensor Asymmetrical Muting (TSAM) wiring and programming

example on page 180

Two Sensor Asymmetrical
Muting (TSAM) wiring and
programming example

This example complies with ISO 13849-1 Category 4 operation. The standard
control portion of the application is not shown.
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Wiring Example

This wiring diagram shows how to wire a light curtain and two muting
sensors to a 1791DS-IB12 module to illustrate the use of the Two-sensor
Asymmetrical Muting instruction. The application includes a hold-to-run
switch and a momentary push button for reset.

e [ ] [ 1 '
Muting Sersors hd'lluthm! [I,'
_ L — (rsat] |
+ MV _— +24¢DC
— 05501
—
0502
o
vl ¥ D
* Light Cortan
24¥ Ground
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Programming Example

This programming diagram logically illustrates how the Two-sensor
Asymmetrical Muting instruction is typically used with a DCI Stop (light
curtain) and DCI Start (hold-to-run switch) instruction.

- Light Curtain’
Equivalent Active High > Input Type Qutput 1
TBD ms > Discrepancy Time
Automatic ! Restart Type
Automatic e Coldstart Type
Module1:l.Pto0Data (hannel A
Modulel:|.Pto1Data (hannel B
TwroSensorfsym metricalMuting Function
Module1:l.CombinedStatus  Input Status — TaAM e e
Restart Type Output 1|~ Feafote 2
[ Moduleld P11 Data et Resst Fault Present 51-52 Time Muting Lamp
524 CTime (Oear Area
Maximum Mute Time
Maximum (werride Time
Light Curtain

E&T@tﬂ _:";-— Enable Mute

Module:1Pti2Data Sensar]
Module:1Pt03Data T Sensor2

(verride
Input Status
Modulel:l MutingStatus Muting Lamp Status
Reset Fault Presant
Hold ToRunKeySwitch
— DCSAT —'_rS'lﬂ
Equivalent Active High ot Input Type Output 1
Tg'[l ms i Discrepancy Time
1 Enable
Module1d.Pto6Data Channel A
Module1:. Pt07 Data Channel B
L Input Status
Reset Fault Present

Nota 1: Thistag i an Imternal Boolean tag that represents the nonhazardous portion of the machine cpde. is wlue s detemined by other parts of the user application that are nat shown In this e@mple.
When the protected hazard |s present, this tag walue should be Falsa (3. When the protected hazard Is not present, this tag value should be True (). Whan the value of thistag s True (1), the
muting Instruction allcws the ight curtainte become muted anty If the proper Input sequance s detected. When thevalue of this tagls Falsa (0], the muting Instaction dees not allow the light
curtain to become muted, even If the propes Inputsequence |s detected,

Note 2: This tag Is an Imternal Booleantag that 1s used by other parts of the user appliction that e nat shown In this 2am ple.

Key: Color code represents data arvalue typically used.

| Configuration GrstantValue > 7 Intemal Safety Varable 1
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Ladder Diagram

DCS
Dual Channel Input Stop
DCS LightCurtain1 o1
Safety Function LIGHT CURTAIM
Input Type EQUNALENT - ACTIVE HIGH FP
Discrepancy Time (Msec) S00
Restart Type AUTOMATIC
Cold Start Type AUTOMATIC
Channel A Module1:1. PtO0OData

1dm
Channel B Module1:1.Pt010ata

1=
Input Status  Module1:l.CombinedStatus

1dm
Reset Module1:1.Pt11Data

[} 4m
DCSAT
Dual Channel Input Start
DCSRT HoldToRunKeySwitch o
Safety Function USER DEFINED
Input Type EQUNALENT - ACTIVE HIGH FP
Dizscrepancy Time (Msec) S00
Enable ALWAYS_ENABLED

14m
Channel & Module1:1.PtOSData

UL
Channel B Module1:1 PtOTData

14m
Input Status  Module1:l.CombinedStatus

14m
Reset Module1:1.Pt110ata

(4=

TSAM

Two Sensor Asymmetrical Muting
TSANM TwoSensorAsymmetricalMutingFunction o1

Restart Type MANUAL
51-52 Time (M=sec) 5000 ML
S52-LC Time (Msec) 5000
Maximum Mute Time (Sec) 20 CA
Maximum Override Time (Sec) 10
Light Curtain LightCurtain1.01 FP

L
Sensor 1 Module1:1.Pt0Z20ata

0=
Sensor 2 Module1:1.Pt030ata

14m
Enable Mute Seehotel

4=
Owverride HoldToRunkKeySwitch.01

[ dm
Input Status Module1:1.CombinedStatus

1=
Muting Lamp Status Module1:1 MutingStatus

14m
Reset Module1:.Pt11Data

(4=

TwoSensordsymmetricalMutingFunction. ML Medule1:0.Test03Data

TwoSensorasymmetricalMutingFunction.CA  Module1:0.Test0ZData
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Tip: The tag in the preceding diagram is an internal Boolean tag that represents the nonhazardous
portion of the machine cycle. Its value is determined by other parts of the user application that are
not shown in this example. When the protected hazard is present, the tag value should be False (0).
When the protected hazard is not present, this tag value should be true (1). When the value of the
tag is true (1), the muting instruction allows the light curtain to become muted only if the proper
input sequence is detected. When the value of the tag is False (0), the muting instruction does not
allow the light curtain to become muted, even if the proper input sequence is detected.

The programming software is used to configure the input and output
parameters of the Guard I/O module, as illustrated.

When defining the module, selecting Combined Status-Muting lets the
muting lamp be monitored. Choosing Test for Output Data lets safety logic

control Test Output 3 to drive the Muting Lamp and Test Output 2 to drive the
Clear Area lamp.

Module Definition

-

Module Definition

Series:

Revision: 001 =

Electronic Keying: [Exact Match -
Input Data: Safety |
Input Status: Combined Status - Muting =
Output Data: MNone ||
Data Format: Integer 2

0K

[ Cancel ] [ Help ]

Rockwell Automation suggests the use of Exact Match, as shown. However,
setting Electronic Keying to Compatible Match is allowed. The safety inputs
that interface with the Light Curtain (Points 1 and 2) are not pulse-tested
because the Light Curtain pulse-tests its own signals.
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Module Input Configuration
| General | Connection | Safety I Maodule Info | Input Corfiguration |Test CILrtput|
Paint Operation ok Input Delay Time (ms)
s
Point Di Point Mode

Type f-'lfnr: f:'frgf"" Source | off.on | On--0ff

0 |Single - 0 - | Safety | ]| Mone || 0= 0%

1 I Safety |=]| Mong | =] 0 = =

2 |Single = 0 -| Safety ||| Mone || 0 3 0 3

3 I Safety ||| Mone |« = 0 5

4 |Single - 0 «| Not Used ||| Mone || 0 3 0 3

g I Mot Used |=]| Mone | =] 0= 0=

6 |Single = 0 «| Safety Pulze Test || 0 | 0 3 0 3

7 = Safety Pulse Test || 1 L 0 3 0 3

8 |Single z 0 -| Mot Used ||| Mone || 0 3 0 3

9 L Mot Used |=)|Nong | =] 0= 0=
10 | Single . 0 | MotUsed |==]| None || 0= 0=
11 [ Safety [==]| None || 0= 0=

Input Emar Latch Time: 1000 == ms
Status: Offline [ QK ] [ Cancel Apphy Help

Configuring Test Output 3 for Muting Lamp causes the I/O module to monitor
the lamp that is connected to this output.
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Module Test Output Configuration

| General | Connection | Safety | Module Info | Input Configuration | Test Output |

Point Point Mode

0 |Pulze Test

Pulze Test

1
2 | Mot Used
3 | Muting Lamp

L]
L]
L]
L=

Status: Offline

Two-sensor Symmetrical

Muting (TSSM)

186

0K | | Cancel Apply Help

See also

Two Sensor Asymmetrical Muting (TSAM) on page 165

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

This instruction provides a temporary, automatic disabling of the protective
function of a light curtain, which allows material to be transported through
the light curtain sensing field without stopping the machine. Muting sensors
differentiate between materials and personnel, and must act together along
with the light curtain, in a specific switching sequence when the appropriate
material passes the sensing field.
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Available Languages
Ladder Diagram
TSEN
Two Sensor Symmetrical Muting
TSSH 7 01
Restart Type ?
51-52 Discrepancy Time (Msec) ? ML
51,52-LC Minimum Time (Msec) ?
51,52-LC Maximum Time (M=zec) ? CA
Maximum Mute Time (Sec) ?
Maximum Override Time (Sec) ? FP
Light Curtain ?
77
Sensor 1 ?
77
Sensor 2 ?
77
Enable Mute ?
77
Owverride ?
77
Input Status ?
77
Muting Lamp Status 7
77
Reset ?
77
Function Block
This instruction is not available in function block.
Structured Text
This instruction is not available in structured text.
Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 187



Chapter 1

Safety Instructions

188

Two Sensor Symmetrical Muting Application

Two Sensor Symmetrical Muting uses two muting sensors arranged
symmetrically on either side of the light curtain. Their sensors intersect at or
just behind the light curtain in the center of the protected opening.

Tonsor , Muting Lamp
1

e
LS |

éMateriaI \1‘-
I
Ii

-
#
-

b

Y
td ~
rd

-

Sensor
.

ATTENTION: The muting sensors must be arranged so a person cannot activate the
A muting sensors in the same switching sequence as the material and enter the area when

a hazardous condition exists. Sensor setup must take into account material size, shape,

and speed. Additional guarding may also be necessary.

Specific guarding requirements should be identified through a hazard or risk assessment

of your application.

Operands

IMPORTANT Do not use the same tag name for more than one instruction in the same program. Do
not write to any instruction output tag under any circumstances.

ATTENTION: If you change instruction parameters while in Run mode, you must accept the
pending edits and cycle the controller mode from Program to Run for the changes to take
effect.

This table provides the parameters for this instruction. The parameters
cannot be changed at runtime.

Parameter Data Type |Format Description

TSSM MUTING_TWO | tag This parameter is a backing tag that maintains
_SENSOR_SY important execution information for each usage of
M this instruction.

& ATTENTION: To avoid unexpected
operation do not reuse this backing tag
and its members. Do not write to any of
the tag members anywhere else in the
program.
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Parameter Data Type |Format Description

Restart Type BOOL name Configures Output 1for either Manual or Automatic
Restart.
MANUAL (0)

A transition of the reset input from OFF (0) to ON (1),
while all of the Output 1enabling conditions are met,
is required to energize Output 1.

AUTOMATIC (1)

Output 1is energized 50ms after all of the enabling
conditions are met.

& ATTENTION: Automatic restart may only be
used in application situations where you can prove
that no unsafe conditions can occur as a result of

its use.
$182 Discrepancy | DINT immediate The maximum amount of time the muting sensors
Time (Sensor 1and Sensor 2) may be inconsistent before

a fault occurs.
The valid range is 5 through 180,000 ms.

S$152-LC Minimum [ DINT immediate When material is entering the light curtain sensing
Time field, this time specifies how long to wait before the
material is allowed to block the Light Curtain after
Sensor 1and Sensor 2 have been blocked. When
material is exiting the light curtain sensing field,
this time specifies how long to wait before the
material is allowed to clear Sensor 1and Sensor 2
after clearing the Light Curtain. If the S1S2-LC
Minimum Time is exceeded, a fault occurs.

The valid range is 5 through 180,000 ms.

S152-LC Maximum | DINT immediate When material is entering the light curtain sensing
Time field, this time specifies the maximum time to wait
for the material to block the Light Curtain after
Sensor 1and Sensor 2 have been blocked. When
material is exiting the light curtain sensing field,
this time specifies the maximum time to wait for
the material to clear Sensor 1and Sensor 2 after
clearing the Light Curtain. If the S152-LC Maximum
Time is exceeded, a fault occurs.

The valid range is 5 through 180,000 ms.

Maximum Mute DINT immediate The maximum amount of time during which the
Time instruction lets the protective function of the light
curtain be disabled before generating a fault.

The valid range is 0 through 3600 s. Setting this
input to 0 disables the Maximum Mute timer.

Maximum DINT immediate The maximum amount of time that the instruction
Override Time lets the override feature energize the Output 1
output.

The valid range is 0 through 30 s. Setting this input
to 0 disables the Maximum Override timer.

This table provides the input parameters for this instruction.
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Parameter

Data Type

Format

Description

Light Curtain

BOOL

tag

An input channel with OFF (0) as its safe state, this
input represents the current state of the physical
light curtain. You are responsible for properly
conditioning this input. Typically conditioning is
accomplished by using Dual Channel Input Stop
instruction controlling a light curtain.

ON (1): The light curtain is clear.

OFF (0): The light curtain is blocked.

Sensor 1

BOOL

tag

One of two muting sensars, Sensor 1 must be
blocked or cleared within the S1S2 Discrepancy
Time of Sensor 2 being blacked or cleared.
ON(1): Sensor 1is clear.

OFF (0): Sensor 1is blocked.

Sensor 2

BOOL

tag

One of two muting sensors, Sensor 2 must be
blocked or cleared within the S152 Discrepancy
Time of Sensor 1being blocked or cleared.

ON (1): Sensor 2 is clear.

OFF (0): Sensor 2 is blocked.

Enable Mute

BOOL

immediate
tag

This input allows the protective function of the
light curtain to be disabled (muted) when the
correct muting sequence occurs.

ON (1): The protective function of the light curtain
is disabled when the correct muting sequence
occurs.

OFF (0): The protective function of the light curtain
is always enabled.

QOverride

BOOL

tag

This input allows a temporary bypass of the
muting instruction’s function.

OFF (0): Override function is disabled.

OFF (0)-> ON (1): Output Tis energized regardless
of the status of the Input Status input or the
existence of faults. Output 1remains energized
while the Override input remains ON (1) or until the
Maximum Override timer expires.

& ATTENTION: Activation of the override
function requires the use of a hold-to-run device
where the operator can see the point of hazard,
that is, the light curtain sensing field.

Input Status

BOOL

immediate
tag

If the instruction inputs are from a safety 1/0
module, this is the status from the 1/0 module
(Connection Status or Combined Status). If the
instruction inputs are derived from internal logic,
itis the application programmer’s responsibility to
determine the conditions.

ON (1): The inputs to this instruction are valid.

OFF (0): The inputs to this instruction are invalid.
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Parameter Data Type Format Description
Muting Lamp BOOL immediate This input represents the status of the muting
Status tag lamp.

ON (1): The muting lamp is operating properly. The
light curtain's protective function is disabled
(muted) after the correct muting sequence is
followed.

OFF (0): The muting lamp is defective or missing.
The light curtain’s protective function is always
enabled.

Reset! BOOL tag This input clears instruction and circuit faults
provided the fault condition is not present.

OFF (0) -> ON (1): The Fault Present and Fault Code
outputs are reset.

Output 1is energized when the Restart Type is
Manual. Output 1is not energized at the same time
faults are cleared.

'ISO 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the Reset_Signal tag in this example to reset
your signal tag name. Then use the OSF Instruction Bit tag as the reset source
for the instruction.
Reset_Signal OsF
One Shot Falling

Storage Bit  OSF_Internal SB
COutput Bit F_Edge Reset 0B

This table provides the output parameters for this instruction.

Parameter Data Type Description

Output 1(01) BOOL ON (1): The light curtain sensing field is not obstructed, the light
curtain is being muted, or the light curtain is being overridden.
OFF (0): The light curtain sensing field is obstructed.

Muting Lamp (ML) | BOOL This output indicates the status of the light curtain’s protective
function.

ON (1): The light curtain's protective function is disabled.

OFF (0): The light curtain’s protective function is enabled.

Clear Area (CA) BOOL This output indicates when the light curtain sensing field must
be cleared (all muting sensors and the light curtain are ON)
before processing can continue.

ON (1): The light curtain sensing field must be cleared.

OFF (0): The light curtain sensing field is clear.

Fault Code DINT This output indicates the type of fault that occurred. See the
Fault Codes for the list of fault codes.
This parameter is not safety-related.

Diagnostic Code | DINT This output indicates the diagnostic status of the instruction.
See the Diagnostic Codes for a list of diagnostic codes.

This parameter is not safety-related.

Fault Present (FP) | BOOL ON (1): A fault is present in the instruction.

OFF (0): The instruction is operating normally.
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IMPORTANT Do not write to any instruction output tag under any circumstance.

Operation

Normal Operation

One sequence of muting sensor and light-curtain input transitions lets the
protective function of the light curtain be disabled (muted). That sequence
must start with both of the muting sensors (S1, S2) and the light curtain in
their ON (1) state. This indicates that the light-curtain sensing field is clear of
all personnel and material.

At (A), the Sensors and the Light Curtain are cleared and the Output 1 output
is energized when the Reset input turns ON (1). The material blocks Sensor 1
at (B), starting the S1S2 Discrepancy timer. At (C), the material blocks Sensor
2, stopping the S1S2 Discrepancy timer and starting the S1S2-LC Minimum,
the S1S2-LC Maximum, and the Maximum Mute timers. At (D), the S1S2-LC
Minimum time period expires, starting the Maximum Mute timer and
turning the Muting Lamp output ON (1). At (E), the material blocks the Light
Curtain within the S1S2-LC Maximum time period, stopping the S1S2-LC
Maximum timer. From (E) to (F), Output 1 remains energized while the
material passes through the Light Curtain. At (F), the material clears the Light
Curtain and the S1S2-LC Minimum timer starts. At (G), the S1S2-LC
Minimum time period expires. The Muting Lamp output turns OFF (o) and
the Maximum Mute timer is stopped, indicating that muting is disabled. The
material clears Sensor 2 at (H), starting the S1S2 Discrepancy timer. At (I), the
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material clears Sensor 1 within the S1S2-LC Maximum time period, stopping
the S1S2 Discrepancy timer.

! ! b o |
1 l l —TT — l
Enable Mute I I I - ] 1 I
| | | (| | (| |
l:l | | | 1 1 i |
I I I - i 1 I
I I I Il ] 1 I
1 - ] 1 1 1
Sensor 1 i i i 1 11
i : ! | ! ! |1
: : —I-| <tl & i i i i—l-{ =t |{—
Sensor 2 . B EREmmm
] | | - i i |
: | | -D-|:» 2 {(—I - :»t2|+l |
Light Curtain : : : : : : :
0 l l +_i l i* i* L *i
i i =3 —1=|at -
Reset 1 '_l i : B 4 ; | i |
—— =
e ma
I I I [ | 1 [ | ]
Muting Lamp Status 1 : : : : : : : : :
] ] ] 11 1 11 ]
0 i i R R |
I I I I i 1 I
.I | | | (| | (| |
Output1 I B Lo |
1] | | I | 1 ]
I I I i i 1 I
I I I Il I 1 I
1 | | | } : | |
Muting Lamp ! ! ! ! ! ! :
i] | | | | 1 | I
] ] ] (| ] (| ]
: | L i L1 |
A ] C 0 E F G H |
11: 5152 Discrepency Time 12:5152-LC Minimum Time
f3: 5152 -LC Maximum Time t4: Maximum MuteTime

Restart Type = Manual

Invalid Sequence

Any input sequence other than the normal operation sequence results in
Output 1 being de-energized.

At (A), Output 1is energized just as in a normal sequence of operation. At (B),
the material blocks Sensor 1, starting the S1S2 Discrepancy timer. The
material blocks Sensor 2 at (C), stopping the S1S2 Discrepancy timer, starting
the S1S2-LC Minimum timer and the S1S2 -LC Maximum timer. At (D), the
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Light Curtain is blocked during the S1S2-LC Minimum Time period, causing
Output 1 to be de-energized. The S1S2-LC Maximum timer stops.
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1.5 sepancy Time
3 S1EL0 Masimum Time

The Two-sensor Symmetrical Muting (TSSM) instruction tolerates application
dynamics that might cause an input to oscillate due to over-travel or load
vibration.

At (A), Output 1is energized just as in a normal sequence of operation. At (B),
Sensor 2 turns OFF (0), starting the S1S2 Discrepancy timer. Sensor 2 turns
ON (1) at (C), stopping the S1S2 Discrepancy timer. At (D), the material
completely blocks Sensor 2, turning it OFF (0), and the normal muting
sequence continues. A sensor may glitch, as illustrated from (B) to (C), as a
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result of over-travel or load vibration. As long as the final input sequence is
valid, the instruction lets the muting function occur.
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1l E%E'ﬁlwurmwr:rme 12: 515210 Minmum Time
3 B1S52-G Maamum Tima M baomoen Wue Time
Fastart Tups = Ml

Dangerous Portion of Cycle

The Enable Mute input enables or disables the protective function of the light
curtain. When the Enable Mute input is OFF (0), the protective function of the
light curtain is enabled and material may not pass through the light curtain
sensing field.

At (A), Output 1is energized just as in a normal sequence of operation. At (B),
the material blocks Sensor 1 and Sensor 2, turning them OFF (0) and starting
the S1S2-LC Minimum, the S1S2-LC Maximum, and the Maximum Mute
timers. Because the Enable Mute input is OFF (0), muting is disabled and the
Muting Lamp output remains OFF (0). At (C), the S1S2-LC Minimum time
period expires. The material blocks the Light Curtain at (D), and Output1is
de-energized.
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If the application does not have parts of its cycle where it is unacceptable for
material to pass through the light curtain, you can disable this feature by
setting the Enable Mute input to a constant value of ON (1).

| | | |
Enable Mute : P
0 | | ||
i [ 1]
|
Sensor 1 I L
! : | |
! | [
Sensor 2 ] ! i i
0 | L
I 3 =11 |-1—:
Light Curtain ] ! I
0 | | |
I +| rzi =
Rasat | '_l |
n +| Bl e
| I
Muting Lamp 4 : I
Status i 4
0 I I 1
| | { ol
i | | [
Output 1 : :
L EES
| WS
Muting Lamp ] : : [ |
0T ERE
® ® oo
t1:5152-LC Minimum Time 12: 5152-LC Maximum Time
t3: Maximum Mute Time Restart Type = Manual
Override Operation

The override feature lets an operator manually energize Output 1 so that
material can be cleared from the light curtain sensing field.

ATTENTION: The Override function may be used only with a hold-to-run device where the operator can see the point of
hazard, that is, the light curtain sensing field.

At (A), the Override input turns ON (1). Output 1 is energized and the
Maximum Override timer starts. At (B), the material clears Sensor 1 and the
Clear Area output turns OFF (0). At (C), the Override input turns OFF (0)
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within the Maximum Override time period. Output 1is de-energized and the
Maximum Override timer stops.
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Output 1 i
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t1: Maximum Override Time estart T‘,fpe_ = Manual

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Fault Codes

The fault codes are listed in hexadecimal format followed by decimal format.

General Fault Codes

Fault Code Description Corrective Action
0 No fault. None.
16420 The Input Status input went from ON (1)to | e Check the I/0 module connection or the logic
32 OFF (0) while the instruction was executing. |  used to source input status.
o Reset the fault.
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Input Pattern Fault Codes

Fault Code Description Corrective Action
16#9A00 An illegal input pattern was detected. Sensor | Sensor 2 should also be blocked.
39424 1and the Light Curtain are blocked and o Check the Sensor 2 circuit.
Sensor 2 cleared. o Rest the fault.
ESENED
16#9A01 An illegal input pattern was detected. Sensor | Sensor 1should also be blocked.
39425 2 and the Light Curtain are blocked and o Check the Sensor 1 circuit.
Sensor 1is cleared. o Reset the fault.
ENEIEA
164#9A02 Anillegal input pattern was detected. Sensor | The Light Curtain should not be blocked when
39426 1and Sensor 2 are cleared and the Light Sensors 1and 2 are clear.
Curtain is blocked. o Check the Light Curtain circuit.
o Reset the fault.
EEENEA

Muting Sequence Faults

@Nur mal
{I7TD lerate

| ST]SZ[LC] step
SOEEER B
T

[TLT 1] (7]

§ ooe | INC By
INC = Inconsistent state where Sensor 1 and | []QTBU | 0 | | 1 |
sensor 2 are not hoth ON (1) or both OFF (D). 4}
Anillegal muting sequence is a legal input | 0 | 0 | 1 | | 5 |
combination that deviates from the normal or @7
tolerated sequences. EEEEEE ET
Fault Code | Description Fault Code | Description
1649900 An illegal muting sequence was detected | 1649901 An illegal muting sequence was
39168 when Sensor 1, Sensor 2, and the Light 39169 detected while the S152-LC Minimum

Curtain are simultaneously blocked in step

S1[S2]LC] Step
EREAERED

timer is timing and the Light Curtain
becomes blocked in step 2.

| ST]S2[ LC] step
EHEAE AT

<>
I EERNER
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Fault Code | Description Fault Code | Description
1649902 An illegal muting sequence was detected | 1649903 An illegal muting sequence was
39170 after the S1S2-LC Minimum Time expires | 39171 detected when Sensor 1, Sensor 2, and
and Sensor 1and Sensor 2 are the Light Curtain are simultaneously
simultaneously cleared in step 2. cleared in step 3.
e iy
RAENEDED EFERENNED
<>
(0[O0 T[[2] (O TQTT][Z]
~~
(0[0[0][3]
1649904 An illegal muting sequence was detected | 16#9905 An illegal muting sequence was
39172 when Sensor 1and Sensor 2 became 39173 detected while the LC-S152 Minimum
inconsistent while the Light Curtain was timer is timing and Sensor 1and Sensor
blocked in step 4. 2 are cleared in step 4.
P a5
EAEAEAED i 2 i
<>
EEEAERIER [0 LR [ ]
~ <
DN SEBNEN B EEERRE:
£ L
INC | 0 (001 1][4]
1649906 An illegal muting sequence was detected | 1649907 An illegal muting sequence was
39174 while the LC-S1S2 Minimum timer is timing | 39175 detected while the S1S2 Discrepancy
and Sensor 1and Sensor 2 become timer is timing in step 2 (a tolerated
inconsistent in step 4. sequence) when Sensor 1, Sensor 2, and
_ Ste the light curtain are simultaneously
i blocked.
EAGAEINED [ST]S2[LC] Step
~>
B MENE R R[] [ ] [ ]
<
(010101037 (0IQ1T][2]
TE <5
(0[O0 [1T][4] [0 70 M0 (3]
~>
(0[O0 [1][4]

To correct an invalid sequence fault, check the alignment of the sensors with
regard to the material being moved and the system timing and then reset the

fault.
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Correcting Invalid Sequence Faults

Fault Code Description Corrective Action
16#9000 The Light Curtain was muted for longer The Maximum Mute Time parameter is set too short
36864 than the configured Maximum Mute Time. | or there is an anomaly with the sensors.
1649810 Too much time has elapsed between The S1S2 Discrepancy Time parameter is set too
38928 Sensor 1and Sensor 2 becoming short or there is an anomaly with the sensors.
consistent.
164981 Too much time has elapsed between The S1S2-LC Maximum Time parameter is set too
38929 Sensor 1and Sensor 2 being blocked and | short or there is an anomaly with the sensors.
the Light Curtain being blocked.
1649812 Too much time has elapsed between the
38930 Light Curtain being cleared and Sensor 1
and Sensor 2 being cleared.
Diagnostic Codes
The diagnostic codes are listed in hexadecimal format followed by decimal
format.
Diagnostic Description Corrective Action
Code
0 No fault. None
16401 The Muting Lamp Status input is OFF (0). o Check the muting lamp and replace it, if
1 necessary.
o |f a muting lamp is not required, set the Muting
Lamp Status input to ON (1).
16405 The Reset input is held ON (1). Set the Reset input to OFF (0).
5
16#20 The Input Status input was OFF (0) when Check the I/0 module connection or the logic used
32 the instruction started. to source input status.

Affects Math Status Flags

No

Major / Minor Faults

None specific to this instruction. See Index Through Arrays for array-indexing

faults.
Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.

Rung-condition-in is false

The .01, .ML, .CA and .FP are cleared to false.
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Condition/State Action Taken
Rung-condition-in is true | The instruction executes as described in the Normal Operation section.
Postscan Same as Rung-condition-in is false.

See also

Common Attributes on page 529

Index Through Arrays on page 540
Two Sensor Symmetrical Muting (TSSM) wiring and programming

example on page 201

Two Sensor Symmetrical This example complies with ISO 13849-1 Category 4 operation. The standard
. .. control portion of the application is not shown.
Muting (TSSM) wiring and S o . ,
This wiring diagram shows how to wire a light curtain and two muting

programming example sensors to a 1791DS-1B12 module to illustrate the use of the Two Sensor
Symmetrical Muting instruction.

M X | |
Mutire Serso Momentary
g =IEe Push uton [
. _ (st
—
+ — | M
— i)
—
E 02
—
e i Ic
- | |
Light Curtain
¥ Ground
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Programming Example

This programming diagram logically illustrates how the Two Sensor
Symmetrical Muting instruction is typically used with a DCI Stop (light
curtain) and DCI Start (hold-to-run switch) instruction.

s Lk Curtaint
Equivalent Efhvefigh - {InputType Oukput 11
TEDims = Disrepancy Time
[ Eutomatic ] Restart Type
Automatic T CoMstart Type

Tl resorSyrmmet il MatingFunect kan
Modale1d Proolata | Chanmel & | o

Modale1d Mot Data | Channel B ; Bl g P 1'
Module1 4. CombhedStatie Input Status i 152 Dscrpancy Time Wking Lamp :_

51, 52-LC Minimum Time (e &rea
WG Rt ik Present ) 51, 52-LC Maomum Time

Masdroum Mate Time
Maximum Overide Time

Light Curtain
Modale1d Poozlata Sersort
Madaled ozlata Serenr?

| Seeicte 1~ "> Enble Muts
Cremide

Input States

Moo dule1 ] Marting Stahus | Miting Limp5tatas

Peset Fauk Presant

CCSHT Hddhhln_l:f]ﬁwm

Input Type Cutpat 1 -
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[Exquivalent Ective High
TRCms

A

Enahik
Chennel &
Chennal B

1 Input States
— T Fault Presant

Motz 1:Thistagisan imtemal Baplzan tay that representsthe nenhazardows portisnefhe madhine oyde hswlbue i determained by other parts of the sserapplication that are nirt shawm in his eample.
Whienithe protecied hazard i present, thistag walwe should beFals= (0], Whea the protecedhazard is mst presant, this tag vaboe sheul dbe Tre (7). When thee walue of this tsg & True (11, the
niting insruction alwees the light ourtain o beoome mued only ifhe properinput wquence is debected. Whes the vl ue of this tag is False (01, the mrting insrudion doesnat al patheEght
ourtain fo become munied, even ifthe properinput sequen oeis deteried.

Motz 1: Thistsg & o imtemal Boclesn tag that is nssd by wth er parts: of the user spplication that are rit chissan in thisezsnple.

Key: Color code repiresents data of valee typhcally wsed.
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o
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Ladder Diagram
DCs
Dual Channel input Stop
DCs LightCurtain  — 01—
Safety Function LIGHT CURTAIN
Input Type EQUNALENT - ACTWE HIGH — FP . —
Discrepancy Time (Msec) 500
Restart Type AUTOMATIC
Cold Start Type AUTOMATIC
Channel A WModule:| PtD0Data
14
Channel B Module1:1 Pt01 Data
14m
Input Status  Modubed :LCombinedStatus
14m
Resel Medule1:1Pt11Data
04
DCSRAT
Dual Channel Input Start
DCSAT HoldToRunKeySwiteh S0
Safety Function USER DEFMED
Input Type EQUIVALENT - ACTWE HIGH - (FP’
Discrepancy Time (Msec) 500
Enable ALWAYS_ENABLED
14m
Channel A Moedule1:| PtOSData
D=
Channel B Medule1:| PHO7Data
14
Input Status  Modube1:LCombinedStatus
14a
Reset Module1:|Pt11Data
D4
| Two Senzor Symmetrical Muting .
TS5H TwoSensorSymmetricalMutingFunction 01
Restar Type MANUAL
51-52 Discrepancy Time (Msec) 1000 — ML —
51,52-LC Minimum Time (Msec) 5000
51.52-LC Maximurm Time (Mzec) BO0O0 — CA —
Maximum Mute Time (Sec) 20
Maximum Owverride Time (Sec) 10 —FP:
Light Curtain LightCurtain1.01
O 4=
Sensor 1 Medulel:| PtO2Data
04
Sensor 2 WMedule1:LPtD3Data
14
Enable Mute SeeMote1
4=
Override HoldToRunkKeySwitch. 01
04=
Input Status Module1 ;L. CombinedStatus
14m
Muting Lamg Status  Moduled:l MutingStatus
14
Wodule1:1Pt11Data
(4
TwnSensorSyrrtmiﬁm_alMutingFunctinn.HL Module1:0. Testd3Data
TwoSensorSymmetricalutingFunction.C4&  Module1;0, Testli2Data
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Tip: The tag in the preceding diagram is an internal Boolean tag that represents the nonhazardous
portion of the machine cycle. Its value is determined by other parts of the user application that are
not shown in this example. When the protected hazard is present, the tag value should be False (0).
When the protected hazard is not present, this tag value should be true (1). When the value of the
tag is true (1), the muting instruction allows the light curtain to become muted only if the proper
input sequence is detected. When the value of the tag is False (0), the muting instruction does not
allow the light curtain to become muted, even if the proper input sequence is detected.

The programming software is used to configure the input and output
parameters of the Guard I/O module, as illustrated.

When defining the module, setting the Input Status to Combined Status-
Muting provides the smallest input packet possible and lets the muting lamp
status be monitored. Choosing Test for Output Data lets safety logic control

Test Output 3 to drive the Muting Lamp and Test Output 2 to drive the Clear
Area Lamp.

Module Definition

Module Definition

Series:
Revision: 001 =

o

Electronic Keying: [Exact Match -
Input Data: Safety -
Input Status: Combined Status - Muting ||
Cutput Data: Mane | ]
Data Format: Integer 3

CIK, ] [ Cancel ] [ Help

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. You can also select Compatible Match.

The safety inputs that interface with the Light Curtain (Points 1 and 2) are not
pulse-tested because the Light Curtain pulse-tests its own signals.
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Module Input Configuration

| General | Connection | Safety | Madule Irfo | Input Corfiguration |Test Dutput|
Point Operation st Input Delay Time (ms}
sl
Point Dizcresan Point Mode
Type =y Ft'm'f'" Source | gifeon | On--0ff
0 | Single - 0 -| Safety ||| None || 0= 0=
1 ) || Safety ||| None || 0= 0=
2 | Single - 0 -| Safety ||| None || 0= 0=
3 ) || Safety ||| None || 0= 0=
4 | Single - 0 =| Mot Used ||| None || 0= 0=
5 ] - || Mot Used || Mone | ] 05 0 5
g |Single - 0 -| Safety Pulse Test || 0 | 0= 0=
7 ] ~ || Safety Pulze Test |« 1 L] 03 0=
g | Single - 0 =| Mot Used ||| None || 0= 0=
g ] - || Mot Used || Mone || 05 0 5
10 | Single - 0 -| Mot Used ||| None || 0= 0=
1 ) || Safety ||| None || 0= 0=
Input Emor Latch Time: 1000 ms
Status: Offline [ oK ] [ Cancel ] Apply Help

Configuring Test Output 3 for Muting Lamp causes the I/O module to monitor
the lamp that is connected to this output.
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Module Test Output Configuration

| General | Connection | Safety | Madule Infa I Input Corfiguration | Test Output |

Point Point Mode
0 | Pulze Test

1 | Pulze Test

2 | Standard

3 | Muting Lamp

[ e e o

Status: Offline QK ] [ Canicel Apphy Help

See also

Two-sensor Symmetrical Muting (TSSM) on page 186

Four Sensor Bi-Directional This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
. Compact GuardLogix 5380, and GuardLogix 5580 controllers.
Muting (FSBM)

This instruction provides a temporary, automatic disabling of the protective
function of a light curtain, which allows material to be transported through
the light curtain sensing field without stopping the machine. Muting sensors
differentiate between materials and personnel and must act together along
with the light curtain, in a specific switching sequence when the appropriate
material passes the sensing field.

The Direction input sets the expected direction from which the material
passes through the sensing field. Once this direction is established, and
providing the proper sequencing of the sensors and light curtain is
maintained, bidirectional movement of the material is permitted.
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Available Languages
Ladder Diagram
FSBM
Four Sensor Bi-Directional Muting
FSBM ? o1
Restart Type ?
51-52 Time (Mzsec) ? ML
52-LC Time (M=zec) ?
LC-53 Time (M=sec) ? CA
53-54 Time (M=zec) ?
Maximum Mute Time (Sec) ? FP
Maximum Override Time (Sec) ?
Direction ?
77
Light Curtain ?
77
Sensor 1 ?
77
Sensor 2 ?
77
Sensor 3 ?
77
Sensor 4 7
77
Enable KMute ?
7
Override ?
77
Input Status ?
7
Muting Lamp Status ?
77
Rezet ?
77
Function Block
This instruction is not available in function block.
Structured Text
This instruction is not available in structured text.
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Four Sensor Bi-Directional Muting Application

Four-Sensor Bi-Directional Muting uses four muting sensors arranged
sequentially before and after the light curtain’s center of the protected

opening.

=

' Muting Lamp

Seraoe | | Senzor
1

Senszar
k]

Senzor
4

|

=

ATTENTION: The muting sensors must be arranged so a person cannot activate the muting
A sensors in the same switching sequence as the material and enter the area when a

hazardous condition exists. Sensor setup must take into account material size, shape, and

speed. Additional guarding may also be necessary.

Specific guarding requirements should be identified through a hazard or risk assessment of

the application.

Operands

IMPORTANT  Unexpected operation may occur if:
o Qutput tag operands are overwritten.

o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.

configuration operands are changed while in run mode, accept the pending edits and

E ATTENTION: The FSBM structure contains internal state information. If any of the

cycle the controller mode from Program to Run for the changes to take effect.

The following table provides the operands that are used to configure the

instruction.

Operand

Data Type

Format

Description

FSBM

MUTING_FOUR_SENSO
R_BDIR

tag

Data structure required for proper operation of instruction.

Restart Type

BOOL

list item

This input configures 01(Qutput 1) for either manual or automatic
restart.

MANUAL (0)

A transition of the reset input from OFF (0) to ON (1), while all of the
Output 1enabling conditions are met, is required to energize
Output 1.

AUTOMATIC (1)

Output 1is energized 50 ms when all of the enabling conditions are
met.

& ATTENTION: Only use Automatic Restart in
application situations where it is determined that no
unsafe conditions will occur from its use.
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Operand

Data Type

Format

Description

S1-82 Time

DINT

immediate

The maximum amount of time allowed between Sensor 1being
blocked and Sensor 2 being blocked before a fault occurs.

The valid range is 5 through 180,000 ms. Setting this input to 0
disables the S1-S2 timer.

S2-LC Time

DINT

immediate

The maximum amount of time allowed between Sensor 2 being
blocked and the Light Curtain being cleared before a fault occurs.
The valid range is 5 through 180,000 ms. Setting this input to 0
disables the S2-LC timer.

LC-S3 Time

DINT

immediate

The maximum amount of time allowed between Sensor 3 being
blocked and the Light Curtain being blocked before a fault occurs.
The valid range is 5 through 180,000 ms. Setting this input to 0
disables the LC-S3 timer.

S$3-S4 Time

DINT

immediate

The maximum amount of time allowed between Sensor 3 being
blocked and Sensor 4 being blocked before a fault occurs.

The valid range is 5 through 180,000 ms. Setting this input to 0
disables the S3-S4 timer.

Maximum Mute
Time

DINT

immediate

The maximum amount of time during which the instruction lets the
protective function of the light curtain be disabled before
generating a fault.

The valid range is 0 through 3600 s. Setting this input to 0 disables
the Maximum Mute timer.

Maximum
Override Time

DINT

immediate

The maximum amount of time that the instruction lets the override
feature energize the OQutput 1 output.

The valid range is 0 through 30 s. Setting this input to 0 disables
the Maximum Override timer.

The following table explains the instruction inputs.

Operand

Data Type | Format

Description

Direction

BOOL immediate
tag

This input specifies the sequencing direction.

ON (1): Forward. The muting sequence begins with the blocking
of Sensor 1.

OFF (0): Reverse. The muting sequence begins with the
blocking of Sensor 4.

Light Curtain

BOOL tag

An input channel with OFF (0) as its safe state, this input
represents the current state of the physical light curtain. This
input must be properly conditioned. Use the Dual Channel
Input Stop instruction controlling a light curtain to accomplish
this.

ON (1): The light curtain is clear.

OFF (0): The light curtain is blocked.

Sensor 1

BOOL tag

One of four muting sensors. When material is moving in the
forward direction, it is the first sensor to be blocked and
cleared. When material is moving in the reverse direction, it is
the fourth to be blocked and cleared.

ON (1): Sensor 1is clear.

OFF (0): Sensor 1is blocked.
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Operand Data Type |Format Description

Sensor 2 BOOL tag One of four muting sensors. When material is moving in the
forward direction, it is the second sensor to be blocked and
cleared. When material is moving in the reverse direction, it is
third to be blocked and cleared.

ON (1): Sensor 2 is clear.
OFF (0): Sensor 2 is blocked.

Sensor 3 BOOL tag One of four muting sensors. When material is moving in the
forward direction, it is the third sensor to be blocked and
cleared. When material is maving in the reverse direction, it is
second to be blocked and cleared.

ON (1): Sensor 3 is clear.
OFF (0): Sensor 3 is blocked.

Sensor 4 BOOL tag One of four muting sensors. When material is moving in the
forward direction, it is the fourth sensor to be blocked and
cleared. When material is moving in the reverse direction, it is
first to be blocked and cleared.
ON (1): Sensor 4 is clear.
OFF (0): Sensor 4 is blocked.

Enable Mute BOOL immediate This input allows the protective function of the light curtain to

tag be disabled (muted) when the correct muting sequence

occurs.
ON (1): The protective function of the light curtain is disabled
when the correct muting sequence occurs.
OFF (0): The protective function of the light curtain is always
enabled.

Override BOOL tag This input allows a temporary bypass of the muting
instruction’s function. Output 1is energized regardless of the
status of the Input Status input or the existence of faults.

OFF (0): Output 1is disabled.
OFF (0) -> ON (1): Output 1is energized regardless of the status
of the Input Status input or the existence of faults. Output 1
remains energized while the Override input remains ON (1) or
until the Maximum Override timer expires.
& ATTENTION: Activation of the override function
requires the use of a hold-to-run device where
the operator can see the point of hazard, that is,
the light curtain sensing field.

Input Status BOOL immediate If the instruction inputs are from a safety I/0 module, this is

tag the status from the 1/0 module (Connection Status or
Combined Status). If the instruction inputs are derived from
internal logic, it is the application programmer’s responsibility
to determine the conditions.
ON (1): The inputs to this instruction are valid.
OFF (0): The inputs to this instruction are invalid.

Muting Lamp BOOL immediate This input represents the status of the muting lamp.

Status tag ON (1): The muting lamp is operating properly. The light
curtain’s protective function is disabled (muted) after the
correct muting sequence is followed.

OFF (0): The muting lamp is defective or missing. The light
curtain’s protective function is always enabled.
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Operand Data Type |Format Description

Reset! BOOL tag This input clears instruction and circuit faults provided the
fault condition is not present.

OFF (0) -> ON (1): The FP (Fault Present) and Fault Code outputs
are reset.

Output 1is energized when the Restart Type is manual. Output
1is not energized at the same time faults are cleared.

'ISO 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the ‘Reset_Signal’ tag in this example to the
reset signal tag name. Then use the OSF instruction Output Bit tag as the
instruction’s reset source.
Reset_Signal 0OSF
One Shot Falling

Storage Bit  OSF_Internal 5B
Cutput Bit F_Edge Reset 0B

The following table explains the instruction outputs.

Operand Data Description
Type
Output 1(01) BOOL | ON(1): The light curtain sensing field is not obstructed, the light curtain is

being muted, or the light curtain is being overridden.

OFF (0): The light-curtain sensing field is obstructed or the muting sensors
sequence is incorrect.

Muting Lamp (ML) BOOL | ON(1): The light curtain’s protective function is disabled.

OFF (0): The light curtain’s protective function is enabled.

Clear Area (CA) BOOL | This status output indicates when the light-curtain sensing field and all
muting sensors must be cleared (ON) before processing can continue.
ON (1): The light curtain sensing field must be cleared.

OFF (0): Normal operation

Diagnostic Code DINT This output indicates the diagnostic status of the instruction. See the
Diagnostic Codes for a list of diagnostic codes. This operand is not safety-
related.

Fault Code DINT This output indicates the type of fault that occurred. See the FSBM
General Fault Codes for the list of fault codes. This operand is not safety-
related.

Fault Present (FP) BOOL | ON(1): A fault is present in the instruction.

OFF (0): The instruction is operating normally.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No
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Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution

Condition/State Action Taken

Prescan Same as Rung-condition-in is false.

Rung-condition-in is false The .01, .ML, .CA and .FP are cleared to false.

Rung-condition-in is true The instruction executes as described in the Normal Operation section.
Postscan Same as Rung-condition-in is false.

Operation

Normal Operation

One forward direction and one reverse direction sequence of muting sensor
and light-curtain input transitions let the protective function of the light
curtain be disabled (muted). Both sequences start with the four muting
sensors and the light curtain in their ON (1) state. This indicates that the light-
curtain sensing field is clear of all personnel and material.

At (A), when Sensors 1 through 4 and the Light Curtain are clear, the Output 1
output is energized when the Reset input turns ON (1). At (B), material blocks
Sensor 1, starting the S1-S2 timer. At (C), the material blocks Sensor 2,
stopping the S1-S2 timer. The S2-LC and Maximum Mute timers start. The
Muting Lamp turns ON (1), indicating that muting is enabled. At (D), the
material blocks the Light Curtain, stopping the S2-LC timer and starting the
LC-S3 timer. At (E), the material blocks Sensor 3, stopping the LC-S3 timer and
starting the S3-S4 timer. At (F), the material blocks Sensor 4, stopping the S3-
S4 timer. The material is blocking all of the Sensors and the Light Curtain.
From (G) through (K), the material clears the sensors and the Light Curtain in
the same order in which they were blocked, starting and stopping the timers,
until the material clears all of the sensors and the Light Curtain.

The following diagrams shows the sequence as described for the forward and
reverse directions.

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020



Safety Instructions

Chapter 1

Normal Operation, Forward Direction
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Normal Operation, Reverse Direction

L &)

L

- |f/.
2

B

Nt

Direction

Enable Mute 1

1

sensar 1

Sensor 2 1

1

Light Curtain

sensor d

sensor 4

Status

Muting Lamp
Muting Lamp

Output 1

t2: S2-LC Time
td: 53-54 Time

t5: Maximum Mute Time

t1: 51-52 Time
t3: LC-53 Time
Restart Type = Manual
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Invalid Sequence

Any input sequence other than the normal operation sequence results in
Output 1 being de-energized.

At (A), Output 1 is energized just as in a normal sequence of operation. At (B),
the material blocks Sensor 1, starting the S1-S2 timer. At (C), the material
simultaneously blocks Sensor 2 and the Light Curtain, stopping the S1-S2
timer. Output 1 is de-energized and the Clear Area and Fault Present outputs
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turn ON (1). The override feature can be used to clear the material from the
sensing field and turn the Clear Area output OFF (0).
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Tolerated Sequence

The Four-sensor Bidirectional Muting (FSBM) instruction tolerates
application dynamics that might cause an input to oscillate due to over-travel
or load vibration.

At (A), Output 1is energized just as in a normal sequence of operation. At (B),
Sensor 1 turns OFF (0), starting the S1-S2 timer. At (C), Sensor 1 turns ON,
stopping the S1-S2 timer. At (D), the material completely blocks Sensor 1,
turning it OFF (0) and the normal muting sequence continues. A sensor may
glitch, as illustrated from (B) to (C), as a result of over-travel or load vibration.
As long as the final input sequence is valid, the instruction lets the muting
function occur.
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Ciraction I
Enahla hura
Sarmor 1
Saror 2
Light Curtan
Saraor 3
Sarsord
Rasst

Pl ng Lamp
B ELT

MWutingLamp

Dt 1

Dangerous Portion of Cycle

The Enable Mute input enables or disables the protective function of the light
curtain. When the Enable Mute input is OFF (0), the protective function of the
light curtain is enabled and material may not pass through the light curtain
sensing field.

At (A), Output 11is energized just as in a normal sequence of operation. At (B),
the material blocks Sensor 1, starting the S1-S2 timer. At (C), the material
blocks Sensor 2, stopping the S1-S2 timer and starting the S2-LC timer.
Because the Enable Mute input is OFF(0), muting is disabled and the Muting
Lamp output remains OFF (0). The material blocks the Light Curtain at (D),
stopping the S2-LC timer. Output 1 is de-energized because the Enable Mute
input is OFF (0)

If the application does not have parts of its cycle where it is unacceptable for
material to pass through the light curtain, disable this feature by setting the
Enable Mute input to a constant value of ON (1).
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- T — T — B
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e

i 1
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b & & d
5152 Tima 12 5200 Time 13- 1053 Time
5354 Tima Rastart Typa = Manual

Override Operation

The override feature enables an operator to manually energize Output 1 so
that material can be cleared from the light curtain sensing field.
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Override

Direction

Enable Mute

Sensor 1

sensor 2

Light Curtain

sSensor 3

Sensor 4

Raset

Muting Lamp
Status

Clear Area

Cutput 1

ATTENTION: Only use the Override function may be used only with a hold-to-run
device where the operator can see the point of hazard, that is, the light curtain
sensing field.

At (A), the Override input turns ON (1). Output 1 is energized and the
Maximum Override timer starts. At (B), the material clears Sensor 3 and
Sensor 4 and the Clear Area output turns OFF (0). At (C), the Override input
turns OFF (0) within the Maximum Override time period. Output 1 is de-
energized and the Maximum Override timer stops.

1

®

t1: Maxirmum Cverride Time

Restart Type = Manual
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False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are

de-energized.

Fault Codes

The fault codes are listed in hexadecimal format followed by decimal format.

General Fault Codes

Fault Code Description Corrective Action
00 No fault. None.
16420 The Input Status input went from | e Check the I/0 module connection or the logic used to
32 ON (1) to OFF (0) while the source input status.

instruction was executing. o Reset the fault.
lllegal Input Faults
Fault Code Description | $2 (LC |S3 |S4
1649200 The Light Curtain, Sensors 1, 2, and 4 are blocked, while |0 0 0 1 10
37376 Sensor 3 is clear.
1649201 Sensors 1, 2, 3, and 4 are blocked and the Light Curtainis |0 0 1 0 |0
37377 clear.
1649202 Sensors 1, 2, and 3 are blocked and the Light Curtainand |0 0 1 0
37378 Sensor 4 are clear.
1649203 Sensors 1,2, and 4 are blocked and the Light Curtainand |0 0 1 1 10
37379 Sensor 3 are clear.
1649204 Sensors 1, 3, and 4 and the Light Curtain are blocked and |0 1 0 0 |0
37380 Sensor 2 is clear.
16#9205 Sensors 1, 3, and the Light Curtain are blocked and 0 1 0 0 |1
37381 sensors 2 and 4 are clear.
1649206 Sensors 1, 4 and the Light Curtain are blocked and 0 1 0 1 0
37382 Sensors 2 and 3 are clear.
9164207 Sensor 1and the Light Curtain are blocked and Sensors 2, |0 1 0 T |1
37383 3, and 4 are clear.
1649208 Sensor 2 and the Light Curtain are blocked and Sensors 1, |0 1 1 0 |0
37384 3, and 4 are clear.
1649209 Sensors 1and 3 are blocked and Sensors 2 and 4 and the |0 1 1 0 |1
37385 Light Curtain are clear.
16#920A Sensors 1and 4 are blocked and Sensors 2 and 3and the |0 1 1 1T |0
37386 Light Curtain are clear.
1649208 Sensors 2 and 3 and the Light Curtain are blocked and 1 0 0 0 |1
37387 Sensors 1and 4 are clear.
164#920C Sensors 2 and 4 and the Light Curtain are blocked and 1 0 0 1 0
37388 Sensors 1and 3 are clear.
164#920D Sensor 2 and the Light Curtain are blocked and Sensors 1, |1 0 0 1 1
37389 3, and 4 are clear.

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020




Chapter 1 Safety Instructions

Fault Code Description | $2 (LC |S3 |S4
16#920E Sensors 2, 3, and 4 are blocked and Sensor 1and the Light |1 0 1 0 |0
37390 Curtain are clear.

164#920F Sensors 2 and 3 are blocked and Sensors 1and 4 and the |1 0 1 0 |1
37391 Light Curtain are clear.

16#9210 Sensors 2 and 4 are blocked and Sensors 1and 3 and the |1 0 1 1 |0
37392 Light Curtain are clear.

16#921 Sensor 2 is blocked and Sensors 1, 3, and 4 and the Light |1 0 1 T |1
37393 Curtain are clear.

1649212 Sensor 3 and the Light Curtain are blocked and Sensors 1, |1 1 0 0 |1
37394 2, and 4 are clear.

1649213 Sensor 4 and the Light Curtain are blocked and Sensors 1, |1 1 0 1 0
37395 2,and 3 are clear.

1649214 The Light Curtain is blocked and Sensors 1,2, 3, and 4 are |1 1 0 T |1
37396 clear.

1649215 Sensor 3 is blocked and Sensors 1, 2, and 4 and the Light |1 1 1 0 |1
37397 Curtain are clear.

To recover from an illegal input fault:

1.

Check that the sensors and the light curtain are properly aligned, are
applied to the appropriate instruction inputs, and are not being
improperly blocked.

Reset the fault.
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Normal Muting Sequences
51152 LC | 53| 54| Step
1 [Tk 1 1 0
[
3 llagal TN ERERE 5
Anillegal muting sequenceis ™5 To To 11 1 1 3
a legal input combination that
deviates from the normal 0 jojJojo]1 4
sequences. i
0100 ([0 5
010 [0 [0 b
110 (0] 0 7
111 (0] 0 8
AESEEE 9
1 [Tk 1 1 10
An illegal muting sequence was detected in step 0 when the Sensors and the
Light Curtain transitioned to one of the following invalid sequence states.
Fault Fault
Code Sequence Code Sequence Fault Code | Sequence
3120 3n2 3n22
SEREEEEERE T EREEEEERE AN S EEENENERE NN
ENEIEAERERN [O]0JOJT]1] [0fO0]O] Q]|
16#9103 1649104 16#9105
sz | [ST[SZJIC [S3[SA] Step |gpp, [ST[SZIC [Sa[SA] Step | | o[ S2[LC [S3[S4] Step
ESEREREIEANE 2 [T [T [1[1][0] EEEEE R
[0]O0JO0T 0[] [TJO0J0]0][0] Lt L Lo el |
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Fault Fault
Code Sequence Code Sequence Fault Code | Sequence
1649106
sms | [S1]52[83[S4]S5] giqp
ENERER KR ERRER
[1]1f1]o]o]
An illegal muting sequence was detected in step 1 when the Sensors and the
Light Curtain transitioned to one of the following invalid sequence states.
Fault Fault
Fault Code | Sequence Code Sequence Code Sequence
1649110 [ST[SZ[LC [53 54| Step |'#9M | [STTSZ[IC [53 54| Step |10#9M2 | [STTSZ[IC [S3]S4] Step
3136 .. N3 3n38
ERERERERTEAM EREEEIEERE N [ [T TR
1, O O ERENERE AN S EEEIERGEEAEE B
[O]oJ0]T1] 1] EEEEEEENER [0]0[0]0] O]
1649113 [ST]SZ [IC [S3[S4] Step |[16#9M4| [ETTSZ[IC [Sa] 54| Step |#9M5 | [ST[SZ[LC [Sa[s4 ] Step
o AT ] ™ | ] o] ™ | e L]
LOf (4 (5 Al % | ENENENERERN N 0 S D 6 o R
[1[0JO[O0] O] [1[1]0]0] 0] BRECEEREEER
16:#4MB [ST]SZ[LC [S3[54] Step
3N42
1 e B
LRELSE L g ol |
EEERE NS N
An illegal muting sequence was detected in step 2 when the Sensors and the
Light Curtain transitioned to one of the following invalid sequence states.
Fault Fault
Code Sequence Code Sequence Fault Code | Sequence
1649120 | [5T[SZ[IC | 63] 64| Step  |™6#9121 | [ST[S2[IC [ 53[50 | Step |6#9122 | [ST[SZ]LC [S3[S4] Step
352 3753 354

ENERENENRER W
L T T 0

[0f0J1]1]V]]Z |

¥

[ [l P

ENENENENER
.
.20 L O O I I

Lo fofafajaj]a|

¥

(0 [ 0[0fO0[1]

I R LI I
EEEREEEEE N RS

LT O L O 0

¥

[0]0fj0fO0[0]
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Fault Fault
Code Sequence Code Sequence Fault Code | Sequence
1649123 | [ST[SZIC [S3[SA] Step |'6#9124| [STSZ[IC [Sa[S4] Step |®#925 |\[ETTSITIC [53] 58] Step
37155 37156 3757
EEEEEREEEE N ERERENENED N [Tl T{T]1[1][0]
ERESESERES (BN L T A L 5 O O Y T
E R RN R 1 L O O (OJO[T1]1[1T][2]
¥ ¥ ¥
[1[0o]ofof0]| EREIERERET EREEENE REE
1649126 | [STTSZ]IC [ 53] 54] Step
3758 —
ENREEEEEEE NN
L T I M
IU{I‘[\UIlIHlIIEI
¥
EEEIENERE R
An illegal muting sequence was detected in step 3 when the Sensors and the
Light Curtain transitioned to one of the following invalid sequence states
Fault Fault
Fault Code | Sequence Code Sequence Code Sequence
1649130 [ST[SZ[LC| 53] 4] Step |16#9181 | [ST[SZ[LC| 53] 54| Step |16#9182 | [ST[SZ[ICTS3]S4] Step
37168 |1|1|1|14|£'1||n|3”69 b e ™ [ E]
EEEEEEEERANEN EiEEEEEREANEN EAEAENE R INE W
; ¥ ?
[e|oJi1 (1] 1][2] Bl BEREEEINED [eJo(1J1(1][2]
T T i
|n|n|i|1|1||3| |D|u|i|1|1||3| [o]oJo[1]7][3]
ESENESESEL LWL [ [ ] 4] EEE BN BEGE
1649133 [ST]SZ]IC] 53] 58] Step |'6#9%4 | [ST[SZ[LC[S3[S4] Step |16#9185 | [STTSZ[IC[S3[54] Step
3nn 3nmn 3N73
ERERGREREE A ERRESEEEEE WA T e T
. 1 T 0 T ENENENEEDE R
< i <
. R [0JOfT[1]1][ 2] Lelalalalall 2|
& < 9 <~ al <
T T A S - [0JoJOo[1[1][3] Iﬂlﬂli|1|1ll3|
[110[0f0f0] [1[1]0[0]0] [1]1[1][0]0]
1643136 [S1]52|LC| 53] 54| Step
374
1 e e O A
i ERESERNERYES
T T
<
(0lO0JOJ1]1][3]
EA [ [ [t
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An illegal muting sequence was detected in step 4 when the Sensors and the
Light Curtain transitioned to one of the following invalid sequence states.

Fault Sequence Fault Sequence Fault Sequence
Code by Code u Code by
1649140 | [ST]SZ[IC [S3[sA] Step |'6#%41 | [STTSITIC[SI[S4] Step |©#9%2 | [ST]SZTICTSITSA] Step
3784 37185 3786
ERENEREAEE I EE l]ﬁJF]l]l]l]llnl ERERIEEEE RN
lﬂl]l]“{lbll“l Iﬂﬁ|}1|1|1‘]‘lb1||1| EEREEEE R EE
O N 2 EIEEERGEEREN ]
T <b i Jb T <>
[Mlo]or1|1]1[ 3] IR RERERE S [0]Jo0fJOo[1]1][3]
1T <b i Jb T R
EEEAEEEEEEE S |n|n|i|n|1||4| Iﬂlﬂlilﬂllllﬂrl
EEEEEEEEER EEESESERES EREEEAEEEE
#9143 | (ST TSP [IC[S3[ 54| Step |'©#%™4| [ST[SZ[LC[S3[S4] Step |16#9W5 | [STTSZ]LC 53] S4] Step
3n871 37188 3789
EREBERERENNED L S T i EE LA TE [ALLA | Lo
& a < 1T
EAEBES R ESNER FEEEEEEAR B I R
7% X u < 4+ <b .
FHE AR E I DERENERNE D D
Z= 1T ;1 & it <
EREEEEEEERE R 0 O T wiofofala]ral]
Z5 5 B 1 <& 1 <0
|n|n|i|n|1||4| Iﬂlﬂllﬂvlﬂlllldl [O]0[0J0] 1][ 4]
[T{OJ0]0]0] [1]1]0[0f0] |1|1|*|U|UI
164916 | [STTS2JIC [ 53] S4] Step
3190
IJII1I1JILLII-I
aln
(o Jrfrjrin)p]
ﬁ} v _
]H’Ill‘llé]
= :
|u<1rJ [0] 1][;.1
0Jofofofuffe]
[TV fT]1]0]
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An illegal muting sequence was detected in step 5 when the Sensors and the
Light Curtain transitioned to one of the following invalid sequence states.
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Chapter 1 Safety Instructions
Fault Sequence Fault Sequence Fault Sequence
Code 1 Code 1 Code 1
#9150 | [STTSZ[IC[S3[54] Step |'#9% | [ST[SZJICTS3[S4] Step |16#9%52\ reTeaTIC 53| 58] Step
37200 37201 37202
EEEREEERE RN BEIRNENERENNETE EREBESERES S
~
ENENENENERED 10 6 0 O O O EEEBEREEGE N
P ~F .
ESESEEENENE T O D S - EREGENERER N
iR T i T 5 T
(EE R R (0] 0JOf1[1[[3] EREAEIEAE VR
aia 812 ir ¥ ¥
[O]0[o[0]1][4&] (0] 0[0[O11][4] [O]0Jo0[0] 1] %]
i 0 T L 3T
[O]0[0T0[0][5] IDIUIJDVIUIUIIEI [C]o0J0]0[0][5]
¥
KA EEESCHER (ol [¥[a]4] EEESERERER
16#9153 [ST]S2]ICTS3[S4] Step 16#9154 | [ 57132 [LC [ 33 ]54] Step 16#9155 [ST]SZ[LC [ 53] 5] Step
72 7204 72
N el e e e s R R N S B s s
7 i s
1 Y LA | [ Lk 3 ] ENEHENESEINEN
z5 s 13 T 3
I (OJoJT 1] 1][2] o117 7][Z]
ir <> T < ar
(RENENEREN N [0]JOJOJT]1][3] CREELEERE NS
£ 3 i i
(0jofoJol1][4)] (0JOJoJO]T][ 4] [M]0]o]0]| 1] [ ]
3 s 3 2
[T 0] [ 5] [0fJOJOTOJO][5] [0]o0JoJO]JO][5]
! + ¥
[0JOJOT T[] [1]1[0Jo0f0] [MTT1]1]0] 0]
1649156 | CST[SZ[LC[Sa[s4] Step
37206
1 1 O O O
L 1 I O O
LT R LI N
T 3
[O]O0JOJ1]T][3]
als <
[O]OJoJoOf1[[4]
Tr 3
(0]0Jo]ofaf[5]
¥
ERERGEER T
An illegal muting sequence was detected in step 6 when the Sensors and the
Light Curtain transitioned to one of the following invalid sequence states.
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Chapter 1 Safety Instructions
Fault Sequence Fault Sequence Fault Sequence
Code Code Code
1649160 | [ST[SZ]LC |53 [54 ] Step |16#9161 | [ST[SZ[IC |53 | 54| Step |16#9162 | [ST]SZJLC [S3 [ S#] Step
RN i e ol e R B 5 B e Rl e s A
& T <L
Loej1]rr]1][1] ERESEREREEN RS ENEHERE B RVER
aln s T 4L . <r
BN S A ENERERERERNER [0JOJ1J1 (1] [2]
;3 <L 1 4L T JL
[0JojJoJ1]1][3] PEE N A (OB Jo[1]1][3]
1T <L 1 4L i <L
EREIENENENEE N [0Jofofo]1][4] [ojojaojoe|1]{4]
1@ s T JL T 4L
(0joJojojoj[5] [D]oJojo]aj]h | ERE R RECE PN E R
T <L 1 <L T JL
ERENERE RN ER (1 [ofo[oJof[&6 | ENEBREREHESYE D
£ £ ¥
ENENERERER ENENESEREN LHE SRS
1649163 | [ST[SZLCS3]54] Step |16#9164 | (5752 [0 | 5a] 64 Step |1649185 | [ST[SZ[LC [S2]S4] Step
™o\ M |™ \pgpooogg g 7 |0 [0
€ <z
EAERERNEAEANE D EHESEREDE R [e[T]1] [ 1][1]
. O L 7 1
L I L O N Fr Tl 2] EEERERENEDS EN
1 <5 i < : 2 <b
0] JoJ1]1][3] IEE R IEEEE S [O]oJo[T]T][3]
ib  ; 12 : i}
[0 [0fO[O]1][ 4] ENERERERERREEN [0JofJoJo]1][4]
< i < i <L
|0]Jof0[o]O]] b | [D]O0J0[0]0][5] [0JoJoJoJo][5]
1+ <5 > & i <
IIIUIJD'IDIDIIBI [T]0JoJ 0] 0][6 | |1|ﬂli|D|D|IBI
[0[O0JO[T1]1] |n|n|‘%’|u|1| ERENENEEES
1649166 | [ST[SZ[LC [ 53] 54| Step
37222

ENENENENEIREE

A
[0 | | ] [
, P
(OO T] 7] (7]
' 3
@] O0T0]T] 1] 3]
i ;
[0 [Oo 0] 1] [T]
i T
[0 [oT0]0]0] ]
i i’
[TIo1310] 0] [F]
¥
110

An illegal muting sequence was detected in step 7 when the Sensors and the
Light Curtain transitioned to one of the following invalid sequence states.
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Fault S Fault S Fault S
Code equence Code equence Code equence
16#970 | [STSZ]LCTS3]54] sStep |"#91M | [ST]SZ[ICS3[S4] Step |#912 | [STTEITICTSI[SA] Step
T g ]| IO O o o ™ (g
4t <L
EIEREEEEERRER ENcEEEF AN EXCEEREREREER
1 B <L i <L
LN EERERERNED 0 O [OJOJTJT[T][Z]
¥ B <L T <L T <L
IREEE NS RN [(0joJofT1]1][3] IREAENERERNEER
+ 4L + <L T <L
[D(ofoJa]1][ 4] [0jo[O]O] ][ 4] EREBENENEREEE
B <L @ <L 4 <L
[M]o0Jo[0]0][5] [0]0]a]0] 0] [&] [M[oJ0]0]|0][5]
it 4L @ & i <L
[T]o0]Jo0[0]| 0][E] [1T]ofJoJoJo][6] [T[O0J0J0]0]|[6 ]
1t <L T <L + ik
|1|1|i|n|n||?| |1|1|JD_|DIUII?I |1|1|i|n|n||?|
|1|1|1|1|I| |I]|1|1|1|1| |[||[]|1|1|1|
649173 | ST S2[LC |50 |54 Step |"6#974 | [STTSZ[LC [ 53] 54| Step |™#975 | [STTS2[IC [ 53] 54| Step
37235 37236 37237
. B e . [ s I e A EEEENE Y E
1 <L
FEAELE LA L ElEBEER IR e HAEBEBREEANE R
i <L 40
IR EERE SR ENE S ] [l [al=][2]
aln <L 1 <L i <0
EIERERERERNER EHE A NS EN 10 0 . I D
. <0 | 4L + 45
[OjoTJOJOo(T][ 4] [o(O0fJoJo]T][ 4] [o(ofoTo] 1] [ 4]
4 <5 @ 4L G & <L
[Oj0Jo0JO]a][5] EINIEREANINEN (e DfaJo]p][&]
T+ <5 ¢ 4L T+ <L
ENEEE B RN EREEEDE S NER [1(0JaJD] 0] [&]
aln <L 1@ <L i <0
.6 0 0 0 ENENENE R SNES ENERENE R NED
I I L
EIENENENEN (oJofofjof1] HAESEREREN
1649176 | [S1[S2]LC | 53] 54| Step
T O [0
AyEaEREAeE SN
i <L
[(DJO0TTTT]I T[]
T =L
[0jofJoJ1]1][3]
a <5
(OJoJofJo]1][4]
a <5
[0 00Ol o [&]
xr .. . ¥
[(T[o0Jofo]0][6]
|1ﬁ|}\1|ﬂlﬂ{|&ﬂll?l
¥
ENERERERE
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An illegal muting sequence was detected in step 8 when the Sensors and the
Light Curtain transitioned to one of the following invalid sequence states.

Fault S Fault S Fault S

Code equence Code equence Code equence

1649180 | FSTTSI[IC [S3[SA| Step |'6#981 | [ST[SZIC [S3[54] Step |®#9182 | [STISITICTSITSI] siten

37248 37249 37250
BEIERERE D TJ1J1(1]1][D BERERERER IS E
ESESEAEAESHE N ENENENEAERRE B ]ﬁ1 1 14} 1

|
Iﬂﬁ,l\r‘1|1|1{|51||1| M ] [T "'j}‘” |
I T Tl 0T [1]1] [2 HENEENESRYE
7 I (0Jofr]1]1][2] T
|U|U|D|]|]||3| |I]‘T|J\‘\l]||]|]4]}]||3| [OXIOTCET T 1131
ir ib
[TLTTOTe] 7] (6] e e E,UITH\&FII (7]
[0]0[0[0]0][5] 3 > Tt
7= L (0JofojOJO][5] (o e8] 0] [F]
[T[oJ010]0][&] |1ﬁrn|n|ﬂ{|l'u||s|
T ik EEEDININI N
ERERLEE IEEEES i =z fll‘ll’l,n l
G 0 (1 ]1[0JO[O][ 7] T[T[1]0]0 [8]
ESEREAE 8 e n i 4
ENEHENE R EN A TJo1 T[]
ENESENENER 3
(O] 11 [1]1]
1649185 | rSTTS2[IC G354 | Step |'#984| [STTSZIC [S3[S4| Step |6#985 | [ST[SZJIC]SI[SA] Step
37251 37252 37253

10 O R O R

Gl
(O T[T T] 7] (7]
ﬁ
(O[O 1] [Z]
ﬁ?.
[ O0T0TT] 1] [3]
ﬁ}
[O[0T0[0] 1] [T]

[0]0JO]T1[1]

ENERERERERSN®

L O O N

AP ~
[OfOJT]T]T][2]
a3 ~
[ P e ] ™
* ~
ERSEHENERERSER
T <
[0fO0JOJOJOJ[5 |
¢ ~
[1[O0JOJOJO|[B |
a3 ~
[T [1]0fO0[O][ 7]
i 3 b
ESERERENEREE R
[0fofJofJOJ1]

EHESENENERNE S
ir <
INENENERERREE

A <
(ojofrjviTi[z]

IERNER
ro-;‘%‘m%ﬁm
LU
B

L
0jojoloj[5]
>

0f0JOJO][6]

Bl BRI B

GHENENE KGNS

(0j0f0]JO0]O]
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Fault Sequence Fault Sequence Fault Sequence
Code u Code u Code u
16#9186 | TSTTSZ[IC [S3[s4| Step
37254
1 5 O G O
ENENERERERYEN
7
[OJOfT]1]T][2]
2=
[(0[O0JOJT]1][3]
Zs
[0]JOJOJO]T]|[ 4]
a 'l
EHEHE AR AN
1@ 2!
[1]0[O]O]O][6]
Z=
(1 ]1fofOojoOj[ 7]
@
[T11]1]0]af] 8|
[110[0[0]0]
An illegal muting sequence was detected in step 9 when the Sensors and the
Light Curtain transitioned to one of the following invalid sequence states.
Fault s Fault S Fault s
Code | SCOUENCE Code | SEOUENCE Code equence
1649190 | [ST]SZ[IC53[54] Step |"®#91|ISTTSITICIS3[54] Step |"#992 | [ST]SZJICTSI[SA] Step
37264 37265 37266
ENERERERENR N EREAEBEAERNEN ENENENENES NN
2% T <
lDl]l]l]{l},]llll EAEBERE EENED |”ﬁ_|?1|1|1{|}1||1|
i < -
Iﬂﬁ}UI1I1J}1IIEI [M]O[T 17T [Z] I'JILIF':'I‘I‘J;IIéI
@€ <>
[0]OJOJT]1][3] B SR BEBERENES T e 1 <
ir < E n T &
I'Jﬁl}'i'lﬂlﬂ{lﬁllf‘rl [C]oJoJo]1][ 4] Iﬂﬁlkﬂlf'lﬂ{lﬁllil
G
[0]0JO[O]O0][5] [M]joJo[o|0][ 5] [o{DjojoluOj] & |
. IS ° * ¥ . S
[1]O0JOJO]JO][ 6] [T]oJo[o]0][ 8] ENEREDERE AW
. T T & T &
|1_1|}1|U|']‘{|J7']||?| EUCEERE iR B “ﬁl?]lDlD{l}DH”
T ¥
[Tf1]1]o[o][8] EREREREIE ENER ENERENE N
G & * -
EEEEERENE 30 ER |1|1|llr|1|n||9| |1|1|{1,|1|G||9|
EIENENENER [M[O0]1][T1]1] ERENERENER
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Fault Sequence Fault Sequence Fault Sequence

Code qu Code qu Code qu

1649193 | [STTSZ[IC[ 53] 58] Step |16#91% [ST]S2[LCTS3[54] Step |[16#9195 [ST]SZ[IC[53 54| Step

37267 |1|1|1|1|1||E|| 37268 |1|l|1|1|1||[||37269 |1|]|]|]J\|L1||D|
ENEREREREIN N Lolala|ala ][] EHEEEBERENEN
25 E 10 Zs
ENEEEEEEEEN R 35 5 i O o MloJt]1 1] 2]
Z= 1 <L 7=
(HEEEEEREENE T 6 L T A LS REEEEEEE
7= @ <L 7s
[mjojajo| 1[4 [ falalola]f 2] [o(oJoJo] 1][ 4]
il & nﬁn 0 n%n 5 $ >
Lol [ [ 5] [0]JoJoJoJo][5] [0|oJoJo]0][5]
i & ﬁn 0 u@n B it >
EREEEEEE N ESE [T HTH T TE | [T]o0J0]0]0][6]
7% 5 T S 75 L
EREEEEE I lES [TT1]oJoja]|[ 7] EEGRERLEE L ER
e I T <z 75 L
EREEERE SR SR ERRAERAN AR BN 3 [T[(1]1]0] 0][ 8]
i R ﬁl 1 1@0 g 4 R
(T[] 7]0][7] EA I".I 0] [9] EEGHENE SN S
EXEIESESEE [0 [OJUJO]O] MTOJ0 0[]

1649196 | [ST 52 [ LG [5a |54 | Step

37270

1 T O o

L 0 N O L

1+ <>
Lejofrfalr]]2]
1 :
[(0]O0JOJ1]1]] 3]
@ <>
L R
: a <r
[0]0[OfO]O][5]
@ v
[1]0[0f0]O][6]
9 b
1 8 O
@ <5
(111 [1[0]0f[8]
|1{|P1|1|14|/L'U|| 9 |
¥
ENERNEKAER
An illegal muting sequence was detected when Sensor 1 or Sensor 4
transitioned to one of the following invalid sequence states. The first sensor
blocked does not correspond to the value of the Direction input.
Fault Code Sequence Fault Code Sequence
164311 [STTS2]IC [S3]84] Step |16#9NA0 [ST[SZ[LC [S3[54] Step
37281 37280

ENEAENERER]

0 |

B EAE NE R

Direction = 1(forward)

ENERENE RN A

Lt o | & fudt [ F ]

Direction = 0 (Reverse)
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232

To recover from invalid sequence faults 16#9100...16#9196, check the alignment
of the sensors with regard to the material being moved and the system timing
and then reset the fault.

To recover from invalid sequence faults 16#91A0 and 16#91A1, check the value
of the Direction input operand with respect to the movement of the material
and reset the fault.

Correcting Invalid Sequence Faults

Fault Code Description Corrective Action

16#9000 The Light Curtain was muted for longer The Maximum Mute Time operand is set too short or

36864 than the configured Maximum Mute Time. | there is an anomaly with the sensors.

1649010 Too much time elapsed between Sensor 1 | The S1-S2 Time operand may be set too short or there

36880 and Sensor 2 being blocked. may be a problem with Sensor 2 (forward direction)
or Sensor 1(reverse direction).

16490M Too much time elapsed between Sensor 2 [ The S2-LC Time operand may be set too short or

58881 and the Light Curtain being blocked. there may be a problem with the Light Curtain
(forward direction) or Sensor 2 (reverse direction).

1649012 Too much time elapsed between the Light [ The LC-S3 Time operand may be set too short or

36882 Curtain and Sensor 3 being cleared. there may be a problem with Sensor 3 (forward
direction) or the Light Curtain (reverse direction).

1649013 Too much time elapsed between Sensor 3 [ The S3-S4 Time operand may be set to short or there

36883 and Sensor 4 being cleared. may be a problem with Sensor 4 (forward direction)
or Sensor 3 (reverse direction).

Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.

Diagnostic

Code Description Corrective Action

00 No fault. None

16#01 The Muting Lamp Status input is OFF | Check the muting lamp and replace it, if necessary.

1 (0)
If a muting lamp is not required, set the Muting Lamp
Status input to ON (1).

16405 The Reset input is held ON (1) Set the Reset input to OFF (0).

5

16420 The Input Status input was OFF (0) Check the 1/0 module connection or the logic used to

32 when the instruction started. source input status.

See also

Index Through Arrays on page 540
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Four Sensor Bi-Directional
Muting (FSBM) wiring and
programming example

MY Ground

Four Sensor Bi-Directional Muting (FSBM) wiring and programming
example on page 233

Status and Safety input and output for safety instructions on page 21

This section demonstrates how to wire the Guard I/O module and program
the instruction in the safety control portion of an application.

This application example complies with ISO 13849-1, Category 4 operation.

Tip: The standard control portion of the application is not shown in the following diagram.

Wiring Diagram

The wiring diagram shows how to wire a light curtain and four muting
sensors to a 1791DS-IB12 module to illustrate the use of the Four-Sensor
Bidirectional Muting instruction. The application includes a hold-to-run
switch and a momentary push button for reset.

[ 1 1 |
Muting Sensors Momentary
; ; "l:l ; Push Button [
_ _ freset])
—
+ MV — + MY [X
— 05501
05502
—_—
¥ [ I
— LightCartaln
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Programming Example

The programming diagram shows the Four-Sensor Bidirectional Muting
instruction used with a DCI Stop (light curtain) and DCI Start (hold-to-run
switch) instruction.

oS Light Curtain
Equivalent - Active High “>— Input Type Qutput 1 —
e [ Ti i ) i
E?DT_I;ﬁ = % R:::I:r?r;; gt ~ FSBM FaurSenso rBiDirecional Mutin g Function
Automatic | (oldstart Type anua Pestart Type Output 1|~ Seafotes t
s 51-52 Time Muting Lamp
Module1:.Ptd0Data (hannel A s 52-LCTime Clear Area
Module1.P101Data (hannel B TRD ms 5 1(-53 Time
TBD mis et 53-54Time
Module 1:1.Combin edStatus r{ Input Status TBD ms Maximum Mute Time
3 ; TBD ms }}: Ma:dmum Override Time
Madule1:.M110ata 1 Resat FaubtPresemt | | —om—e—— i o
Seelote 1~ ~>—Direction
Muting Sensors Light Curtain
Module1:l.Pt020ata Sensor
Module1:l.Pt03Data Sensor2
Module1:. Pt04Data Sensor3
Module1:l. Pt050ata Sensord
SeeloteZ ~— ~>—Enable Mute
Override
Input Status
Module1:1. MutingStatus Muting Lamp Status
Resst Fault Present
DGRT HoldTaRunKeySwitch
Equivalent - Active High - Input Type Dutput 1
[ ms T Discrepancy Time Test (ammand
oot & Enable
Maodule1d.PtoaData Chamnel A
Module1d.Pti7Data Channel B
! Input Status
Reset Fault Present

Note 1:This tag s an Internal Boolean tag that represant s the directlon of traved. its valueIs determined by other parts of the user application that are not shiwn In this eample. if the direction Is Forarard
(00 the sensors saquence k51, 52, LG 53, 4. Ifthe direction & Reverse (1), the sareor sequence s 54, 53, LC 52, 51.

Mate 2 This tag s an Intemal Boolean tag reprasenting the norhazardous portion of the machine cyde. s valus ks determined by ather parts of the user application that arnot shown in this sxampls.
When the pratected hazard & prasent, this tag value should be False (o). When the prateded hazard |s met190 present, this tag value should be True (1), When the value of this tag1s True (1), the
muting Instnuctlon allwas the lght artain to become muted only If the proper Input sequence Is detected. When the value of this tag Is Fakse (0], the muting instnuctlon does not allow the light
curtan to becoms misted, even Ifthe proper Input ssquence & detectad

Note 3: This tagls an Intema Boolean tagthat 1s used by other parts of the user application that arenct shawn In this eampla

234

Key: Color code represents data nrvalue t';pually used.

s —
[ Canfiguration {orstant/Value B 2 TnEEETSifEU"iEﬁHTa _____ J|
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Ladder Diagram
DCs
Dwal Channel input Stop ra
DCS LightCurtaini |- 01
Safety Function LIGHT CURTARM
Input Type EQUINALENT - ACTIVE HIGH |- FP_
Discrepancy Time (Msec) 500
Restart Type AUTOMATIC
Cold Start Type AUTOMATIC
Channel & Medule1:LPtO0Data
14
Channel B WModule1;LP01Data
14
Input Status  Moduled:LCombinedStatus
14
Reset Wodule1:LPt110ata
04
DCSRT
Dual Channe Input Start
DCSAT HolfToRunKeySwitch — 01—
Safety Function USER DEFMED
lhput Type EQUNALENT - ACTIVE HIGH | FP.
Discrepancy Time (sec) 500
Enable ALWANS_ENABLED
14
Channel A WModule1:LPtOGData
04
Channel B Module1LPIOTData
14
nput Sfatus  Modulel:LCombinedStatus
14
Rezet Module1:LPt110ata
04
FSEM
_Four Sensor Biliectional Muting |
FSEM FoursensorBiDrectonMutingFunction  — 01—
Restart Type MANUAL
51-52 Time (Msec) 3000 — ML —
52.LE Time (M=sec) 3000
LC-53 Time (Maec) 3000 |(CA
53-54 Time (ldsec) 3000
Waximum Mute Time (Sec) 20 - FP:
Maximum Override Time [(Sec) 5
Direction SeeNolel
e
Light Curtain LightCurtain1.01
O
Sensor 1 Module1:1 Pt2Data
0
Sensor 2 Module1:L PtO3Data
14
Sensor 3 Wodule1:l.CombinedStatus
T4
Sensor 4 Module1:LMtingStatus
T4
Enable Mute SeeNote2
O
Override HolTeRunKeySwitch. 01
0
Input Status Module1:l.CombinedStatus
14
WMuting Lamp Status Module1:LPt11Data
0=
Reset Module1.LPt1 1Data
D=
FoursensorBDirsctionMutingFunclion ML Module1:0 Test030ata
] | {3
FourSensor8iDirectienMutingFunction.CA  Module1;0.Testd2Data
|| £
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Module Definition

The following sections provide examples of how to use the programming
software to set the Guard I/O module configuration operands.

When defining the module, setting the Input Status to Combined Status-
Muting provides the smallest input packet possible and lets the muting lamp
status be monitored. Choosing Test for Output Data lets safety logic control
Test Output 3 to drive the Muting Lamp and Test Output 2 to drive the Clear

Area Lamp.

- -
Module Definition &= |
Seres:

Revision: 001 |5
Electronic Keying: [Exact Match -
Input Data: Safety | ]
Input Status: Combined Status - Muting ||
Output Data: Mone ||
Data Format: Integer 2
QK ] [ Cancel ] [ Help ]

Rockwell Automation suggests using Exact Match, as shown. However,
setting Electronic Keying to Compatible Match is allowed.

The safety inputs that interface with the Light Curtain (Points 1 and 2) are not
pulse-tested because the Light Curtain pulse-tests its own signals.
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Module Input Configuration

| General | Connection | Safety | Module Info | Input Configuration | Test Output |

Point Operation Test Input Delay Time (mz)
esi

Point Di Point Mode
Type e 'E';';? Source | aff»on | on>0ff
0 |Single - 0 - | Safety ||| Mone || 03 0 =
1 = - || Safety ||| None |« 0= 05
2 | Single - 0 « | Safety ||| Mone || 0 3 03
3 = || Safety ||| Mone |« = 03
4 | Single N 0 | Safety ||| Mone |« 03 05
5 L ~ || Safety || Mone | 0+ 0=
5 |Single - 0 | Safety Pulze Test || 0 = 03 05
7 L ~ || Safety Pulse Test || 1 L 03 =
3 | Single - 0 | Not Used | )| Mone |« 03 05
9 L ~ || Mot Used |=) Mone | =] 0 5 0=
10 | Single - 0 | Not Used | )| None |« 03 03
11 = || Safety ||| Mone |« 0 3 0 3

Input Emor Latch Time: 1000 ms
Status: Offline [ oK ] [ Cancel ] Apply Help

Configuring Test Output 3 for Muting Lamp causes the I/O module to monitor
the lamp that is connected to this output.

| General | Connection | Safety | Madule Info | Input Corfiguration | Test Cutput |

Paint Paoint Mode
0 |Pulse Test

1 |Pulse Test

2 | Standard

3 | Muting Lamp

L=]
L=l
L=]
L=l

Status: Offline [ QK ] [ Cancel Apply Help

See also

Four-sensor Bi-Directional Muting (FSBM) on page 206
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Metal Form Instructions In the controller organizer, recognize safety programs by the red bar == that
is incorporated into the icons. The red bar indicates the program will execute
in safety memory.

The buttons for instructions that function as part of a safety program, or are
supported by a safety program, have a red triangle in the right corner of each
button.

Available Instructions

Ladder Diagram
ow | cam | cessM | ceow | cosv | eems | ave | mmve | mve |

Function Block

Not available

Structured Text

Not available

Safety application instructions are intended for use within a safety system
that has a controller and I/O modules. These instructions are intended for
Safety Integrity Level (SIL) 3, PLe/Category (CAT) 4 applications.

If you want to Use this instruction

Use to determine the slide position of the press. CPM

Use for press applications where minor slide adjustments CBIM
are required, such as press setup.

Use in single-cycle press applications. CBSSM
Use for press applications where continuous operation is CBCM
desired.

Monitor motion for the starting, stopping, and running CSM

operations of a camshaft.

Monitor eight safety inputs to control one of the either EPMS
outputs corresponding to the active input.

Control an auxiliary value that is used in conjunction witha | AVC
main valve.
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Clutch Brake Inch Mode
(CBIM)

If you want to

Use this instruction

Use to manually drive a valve during maintenance
operations.

MMVC

Control and monitor a main valve.

MVC

See also

The Safety controller is part of a De-Energize to Trip system. This means that
all of its outputs are set to zero when a fault is detected.

Safety Instructions on page 15

Available Languages

Ladder Diagram

CBIM

Clutch Brake Inch Mode

CBIM

Ack Type

Inch Time (M=sec
Enable

Safety Enable
Standard Enabile
Start

Presz In Motion
Kotion Monitor Fault

Slide Zone

Safety Enable Ack

"

7

"

7

"

7

7

*

7

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Clutch Brake Inch Mode (CBIM) instruction is used in press applications
where minor slide adjustments are required, for example, during press set up.
During inch-mode operation, the flywheel is driven at a very low speed by
either the main motor or another drive mechanism.

o1
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Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

WARNING: Do not use automatic acknowledgment when access within the
danger zone can go undetected. This instruction, configured for automatic
acknowledgment, must be used in combination with other instructions, at least
one of which must fulfill the manual reset requirement. Reset controls must be
located within sight, but out of reach of the danger zone. See section 5.4.1.3 of
ENB92-2005 for details

ATTENTION: This instruction is specified with the intent that the Slide Zone
input is sourced only by the Slide Zone output of the Crankshaft Position Monitor
(CPM) instruction or application logic that satisfies the Slide Zone requirements
listed in the Inputs table in this instruction.

This instruction is specified with the intent that the Enable input is sourced only
by an Ox output' of the Eight Position Mode Selector (EPMS) instruction that is
not already sourcing the Enable input of another Clutch Brake Inch Mode (CBIM),
Clutch Brake Single Stroke Mode (CBSSM), or Clutch Brake Continuous Mode
(CBCM) instruction

"Where x =1 through 8

WARNING: Per Section 5.5.2 of EN692-2005; facilities shall be provided to allow
the movement of the slide during tool-setting, maintenance and lubrication to
be carried out with guards and protective devices in position and operational
(see 5.3.2).

Where this implementation is not practicable, at least one of the following
facilities shall be provided:

a. Rotation of the crankshaft by hand, with power isolated

b. Slow speed (equal or less than 10 mm/s) and hold-to-run control device

c. Two-hand control device in accordance with 5.5.9 and arranged so that it
cannot be used for production, for example, when the cycle stops at least three
times during one revolution of the crankshaft.

d. Using the Inching device.

The Inch Time parameter can be configured to fulfill the requirements of
stopping 3 times during a press cycle as specified in 5.5.2 ¢ of EN692-2005.

Operands

IMPORTANT Do not use the same tag name for more than one instruction in the same program. Do
not write to any instruction output tag under any circumstances.

ATTENTION: If you change instruction parameters while in Run mode, you must
accept the pending edits and cycle the controller mode from Program to Run for
the changes to take effect.
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The following table provides the parameters that are used to configure the

instruction. These parameters cannot be changed at runtime.

Parameter

Data Type

Format

Description

CBIM

DE

CB_INCH_MO | tag

This parameter is a backing tag that maintains important
execution information for each usage of this instruction.
& ATTENTION: To avoid unexpected operation
do not reuse this backing tag and its members.
Do not write to any of the tag members
anywhere else in the program.

Ack Type

BOOL

name

This parameter specifies how to acknowledge a Safety
Enable OFF (0) to ON (1) transition. This acknowledgment
must be made before Output 1can be energized.

The acknowledgment is made
automatically when the Safety
Enable input transitions from

OFF (0) to ON (1).

Automatic

The acknowledgment is made
when Safety Enable Ack
transitions from OFF (0) to ON (1)
after the Safety Enable input
transitions from OFF (0) to ON (1).

Inch Time

DINT

immediate

This parameter selects the amount of time Output 1is
allowed to remain energized while the Start input is ON (1).
Output 1is de-energized when the Start input transitions
from ON (1) to OFF (0) while the timer is timing. The valid
range is 0 to 5000 ms. A value of 0 disables the timer.

The following table explains the instruction inputs.

Parameter

Data Type

Format

Description

Enable

BOOL

tag

This input is the signal to activate this instruction. For example,
by an Eight Position Mode Selector (EPMS) Ox output, where x=1to
8.

ON (1): The instruction is selected and operational.

OFF (0): The instruction is not operating. All instruction outputs
are de-energized.

EnableSafety
Enable

BOOL

tag

This input represents the status of safety-related permissive
devices such as E-stops, light curtains, or safety gates.

ON (1): Permissive devices are actively guarding the danger zone.
Permits the energizing of Output 1.

OFF (0): Permissive devices are in a state that doesn't allow
Output 1to be energized.

Standard Enable

BOOL

tag

Indicates the state of non safety-related permissive devices.
ON (1): Permits the energizing of Output 1.

OFF (0): Prevents the energizing of Output 1.

This parameter is not safety-related.

Start

BOOL

tag

Input to start press movement.
ON (1): Energize Output 1if all input conditions have been met.
OFF (0): Output Tis de-energized.
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Parameter Data Type | Format Description

Press In Motion BOOL tag This input is typically sourced by Output 1of the Camshaft
Monitor (CSM) instruction or by user application logic. Feedback
from the press safety valve needs to be included in the building
of this signal.

ON (1): Indicates that the press is moving.

OFF (0): Indicates that the press is stopped.

Slide Zone DINT tag This input represents the position of the slide and the position
information status. It is sourced by the Crankshaft Position
Monitor (CPM) instruction's Slide Zone output or user application
logic that provides the following bit-mapped information.

Bit 0: Status

OFF (0) - The Slide Zone information is invalid. Prevents the
energizing of Output 1on an initial start or immediately stops the
press.

ON (1) - Slide Zone information is valid.

Bits 1and 2: Slide Zone

The following table lists how Bits 0 to 2 are used to represent the
valid slide zones.

Bit 2 Bit1 |Bit0 Slide Zone | Decimal
Value
0 0 1 Down 1
0 1 1 Up 3
1 0 1 Top 5
Bits 3 to 31: Unused; Set to 0.
Motion Monitor BOOL tag Stops the press immediately when a press motion problem has
Fault been detected. This input is sourced by inverting the state of the

Fault Present output of the Camshaft Monitor (CSM) instruction or
application logic that performs motion diagnostics.

ON (1): Indicates that press motion is valid. Permits Output 1to be
energized.

OFF (0): Indicates that a press motion problem exists. Prevents
Output 1from being energized or immediately de-energizes
Output 1.

Safety Enable Ack | BOOL tag This input is required when the configured Ack Type is Manual.
OFF (0) - Input iss Off

OFF (0)->ON (1): This transition acknowledges that the Safety
Enable input has transitioned from OFF (0) to ON (1).

ON (1) - Input is On

The following table explains the instruction outputs.

Parameter Data Type Description

Output 1(01) BOOL Instruction Output
Tip: Use this output to source the Actuate input of the Main Valve Control
instruction.

ON (1): The output is energized.

OFF (0): The output is de-energized.

See CBIM - Energizing Output 1and CBIM - De-energizing Output 1 below for
details.

Diagnostic Code DINT This output indicates the diagnostic status of the instruction. See the CBIM -
Diagnostic Codes below for a list of diagnostic codes.
This parameter is not safety-related.
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IMPORTANT Do not write to any instruction output tag under any circumstances.

Operation

Energizing Output 1

Output 1is energized only when the Start input transitions from OFF (0) to
ON (1) and all of these conditions are met:

e The Enable input is ON (1).

e The Safety Enable input has been acknowledged.
e The Standard Enable input is ON (1).

e The Motion Monitor Fault input is ON (1).

e The Press In Motion input is OFF (0).

e The Safety Enable Ack input is OFF (0).

IMPORTANT |f the Ack Type is Manual, an acknowledgment of the Safety Enable input is
required when the Enable input transitions from OFF (0) to ON (1) and before
the Start input turns ON (0).

WARNING: When the configured Ack Type is Automatic, Output 1is energized
when the Safety Enable, Standard Enable, Press In Motion, and Motion Monitor
Fault inputs return to the active or valid state at the same time the Start input
transitions from OFF (0) to ON (1).

ATTENTION: The cam switches that determine slide position are monitored by
the CPM instruction. This instruction uses the Slide Zone output of the CPM
instruction as a representation of the cam switches that determine slide
position.

This diagram demonstrates the acknowledgment of the Safety Enable input,
at (A). Output 1is energized when the Start input transitions from OFF (0) to
ON (1) at (B) and all input conditions have been met. The safety enable
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acknowledgment only needs to be made once while the Safety Enable input is
ON (1) when the configured Ack Type is Manual.

1
Enable

0

1
Safety Enable
0

1
Standard Enable
0

1
Start

1
Press In Motion
: g =

1
Motion Monitor Fault

0

Slide Zane Any Zone

1 ]
Safety Enable Ack | | 1
1

0

1
Output 1
0

®

N SN SN T E—

Py
®

De-energizing Output 1

Once energized, Output 1 is de-energized when one or more of the following
occurs:

e The Enable input transitions from ON (1) to OFF (0).

e The Start input transitions from ON (1) to OFF (0).

e The Safety Enable input transitions from ON (1) to OFF (0).

e The Standard Enable input transitions from ON (1) to OFF (0).

e The slide moves to the Top zone.

e The Inch timer expires.

e The Monitor Motion Fault input transitions from ON (1) to OFF (0).

The Press In Motion input is not checked to de-energize Output 1. It is only
checked to energize Output 1.

The following diagram demonstrates the de-energizing of Output 1 when the
Safety Enable input transitions from ON (1) to OFF (0) at (A). An
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acknowledgment of the Safety Enable input is required when the Safety
Enable input transitions from OFF (0) to ON (1) at (B) before Output 1 can be
re-energized.

1
Enable
0
1
Safety Enable
0
1 1 1
I T T
standard Enable i i
0
1 1
1 I I
Start
0
1
1
1 [
Press In Motion T><
A
0 ¢
1
1
1 j l
Moation Monitor Fault 1 i
1
0 I
1
I 1
1 [
Slide Zone Any Zone
i i
1
safety Enable Ack : =
0 ;
1
Output 1
0

® ®

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.
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Diagnostic Codes and Corrective Actions

Diagnostics 16#2001...16#2009 are detected when attempting to start press
movement by energizing Output 1. Diagnostics 16#2021 to 16#202A are used to
diagnose the reason for stopping press movement by de-energizing Output 1.

The diagnostic codes are listed in hexadecimal format followed by decimal

format.
Diagnostic Code Description Corrective Action
00 No fault. None.
1642000 Not used by this instruction.
8192
1642001 Output 1failed to energize when the Start | e Wait for the press to come to a complete stop
8193 input turned ON (1) due to the Press In before initiating press movement.
Motion input being ON (1). o Verify that the device is monitoring press
movement is working correctly.
o Verify that only one mode of operation is
selected.
This diagnostic is cleared when the Press In
Mation input turns OFF (0).
1642002 Output 1failed to energize when the Start | e Verify that the active opto-electronic
8194 input turned ON (1) prior to the protective devices (AOPDs) and electro-
acknowledgment of the Safety Enable sensitive protective equipment (ESPEs) used to
input. source the Safety Enable input are protecting
their respective areas.
o Then, to clear the diagnostic for manual Ack
Types, acknowledge the Safety Enable input by
turning the Safety Enable Ack input ON (1).
o For automatic Ack Types, this diagnostic is
cleared when the Safety Enable input turns ON
(1)
1642003 Output 1failed to energize when the Start | Verify that the devices used to source the
8195 input turned ON (1) due to the Standard Standard Enable input are functioning properly.
Enable input being OFF (0). This diagnostic is cleared when the Standard
Enable input is ON (1).
1642008 Output 1failed to energize when the Start | Check the Camshaft Monitor (CSM) instruction or
8196 input turned ON (1) due to the Motion the application logic used to monitor press
Monitor Fault input being OFF (0). movement.
This diagnostic is cleared when the motion
monitor functions are properly monitoring motion
and the Motion Monitor Fault input is ON (1).
1642009 Manual Ack Type: Turn the Safety Enable Ack input OFF (0).
8197 Output 1failed to energize when the Start | This diagnostic is cleared when the Safety Enable
input turned ON (1) due to the Safety Ack input turns OFF (0).
Enable Ack input being ON (1).
Automatic Ack Type:
N/A
1642021 Output 1is de-energized due to the Motion | Check the Camshaft Monitor (CSM) instruction or
8225 Monitor Fault input turning OFF (0). the application logic used to monitor press
movement.
This diagnostic is cleared at the next attempt to
begin press movement.
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Diagnostic Code Description Corrective Action

1642022 Not used by this instruction.

8226

1642023 Output 1is de-energized due to the Safety | Verify that the AOPDs and ESPEs used to source
8227 Enable input turning OFF (0). the Safety Enable input are protecting their

respective areas.
This diagnostic is cleared at the next attempt to
begin press movement.

1642024 Output 1is de-energized due to the Verify that the devices and application logic used
8228 Standard Enable input turning OFF (0). to source the Standard Enable input are
functioning properly.

This diagnostic is cleared at the next attempt to
begin press movement.

16#2025 Output 1is de-energized due to the Start | Output 1is de-energized when the Start input
8229 input turning OFF (0). turns OFF (0) regardless of slide zone.

This diagnostic is cleared at the next attempt to
begin press movement.

1642026 Output 1is de-energized because the Inch | Output 1is always de-energized when Inch Mode
8230 Mode timer timed out. timer times out. Verify that the Inch Time
parameter value is correct for your application.
This diagnostic is cleared at the next attempt to
begin press movement.

1642027 Not used by this instruction.
8231
1642028
8232
1642029
8233

164#202A Output 1is de-energized due to the slide | Output 1is always de-energized when the slide
8234 entering the Top zone. enters the Top zone.

This diagnostic is cleared at the next attempt to
begin press movement.

Affects Math Status Flags

No

Major / Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false
Rung-condition-in is false The .01is cleared to false.
The Diagnostic Code output is set to 0.
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Condition/State

Action Taken

Rung-condition-in is true

The instruction executes as described in the Operation
section.

Postscan

Same as Rung-condition-in is false

Examples

CEBIM

Clutch Brake Inch Mode

CBIM
Ack Type

Inch Time (Msec)

Enable

Safety Enable

CB_InchMode o1
MANUAL
5000

CB_InchMode. Enable
4=

CB_InchMode SafetyEnable

(4=

Standard Enable CB_InchMode. StandardEnable

Start

Press In Motion

Motion Monitor Fault

Slide Zone

Safety Enable Ack

See also

(o=
CB_InchMode Start
[ 4=
Kotion.01
(4=
Motion.FP
4=

CB_InchMode Slidefone

0 - Invalid 4=
Safety Reset PB
ZH0000_0000 4=

Index Through Arrays on page 540

Clutch Brake Wiring and Programming Example on page 313

Clutch Brake Continuous Mode (CBCM) on page 260

Clutch Brake Single Stroke Mod (CBSSM) on page 249

Crankshaft Position Monitor (CPM) on page 278

Clutch Brake Single Stroke This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

Mode (CBSSM)

The Clutch Brake Single Stroke Mode (CBSSM) instruction is used in single-

cycle press applications.
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Available Languages

Ladder Diagram
CBSEM
Clutch Brake Single Stroke Mode
CBSSM ? o
Ack Type ?
Takeover Mode ?
Enable ?
7
Safety Enable ?
d
Standard Enable ?
£
Start ?
77
Press In Motion ?
7
Motion Monitor Fault ?
77
Slide Zone ?
7
Safety Enable Ack ?
7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

undetected. This instruction, when configured for automatic acknowledgment, must be used in
combination with other instructions, at least one of which must fulfill the manual reset
requirement.

Reset controls must be located within sight, but out of reach of the danger zone.

See section 5.4.1.3 of EN692-2005 for details.

E WARNING: Do not use automatic acknowledgment when access within the danger zone can go

ATTENTION: This instruction is specified with the intent that the Slide Zone input is sourced
only by the Slide Zone output of the Crankshaft Position Monitor (CPM) instruction or application
logic that satisfies the Slide Zone requirements listed in this instruction.

This instruction is specified with the intent that the Enable input is sourced only by an Ox
outputl of the Eight Position Mode Selector (EPMS) instruction that is not already sourcing the
Enable input of another (CBIM), Clutch Brake Single Stroke Mode (CBSSM), or Clutch Brake
Continuous Mode (CBCM) instruction.

1 Where x =1 through 8
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Operands

IMPORTANT  Unexpected operation may occur if:
o Output tag operands are overwritten.
o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.

ATTENTION: The CBSSM structure contains internal state information. If any of the configuration
operands are changed while in run mode, the state information must be re-initialized by making the

rung-condition-in false.

The following table provides the operands used to configure the instruction.

Operand Data Type Format Description
CBSSM CB_SINGLE_STROKE_MODE tag Data structure required for proper operation of
instruction.
Ack Type BOOL list item
This operand specifies how to acknowledge a Safety
Enable OFF (0) to ON (1) transition. This acknowledgment
must be made before Output 1can be energized.
The acknowledgment is made
AUTOMATIC (1) automa.tically whe?.the Safety
Enable input transitions from
OFF (0) to ON (1).
The acknowledgment is made
when Safety Enable Ack
transitions from OFF (0) to ON
MANUAL (0) (1) after the Safety Enable
input transitions from OFF (0)
to ON (1).
Takeover BOOL list item This operand determines where the press is stopped
Mode when the Safety Enable and/or Start input transitions

from ON (1) to OFF (0) while the slide is in the Up zone.
Important: When using this instruction with Takeover
Mode Enabled, safety devices that are continuously active,
such as E-stops, must directly drive the Enable operand
of the CBSSM instruction. The application developer is
responsible for determining the safety devices that are
not continuously active, such as certain light curtains,
two-hand run stations, and others, which may be used to
drive the Safety Enable operand and can be muted during
press upstroke.

The press is stopped when the slide

ENABLED(D) | vers the Top zone.

DISABLED (0) | The press is stopped immediately.

The following table explains the instruction inputs.
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Operand Data Type Format Description

Enable BOOL tag This input is the signal to activate this instruction; for example, by an
Eight Position Mode Selector (EPMS) Ox output, where x = 1through 8.
ON (1): The instruction is selected and operational.

OFF (0): The instruction is not operating. All instruction outputs are de-
energized.

Safety Enable BOOL tag This input represents the status of safety-related permissive devices
such as E-staps, light curtains or safety gates.

ON (1): Permissive devices are actively guarding the danger zone.
Permits the energizing of Output 1.

OFF (0): Permissive devices are in a state that doesn't allow Output 1to
be energized.

Standard Enable | BOOL tag Indicates the state of non safety-related permissive devices.
ON (1): Permits the energizing of Output 1.

OFF (0): Prevents the energizing of Output 1.

This operand is not safety-related.

Start BOOL tag Input to start press movement.
ON (1): Energize Output 1if all input conditions have been met.
OFF (0): Output 1is de-energized.

Press In Motion BOOL tag Source this input by Output 1of the Camshaft Monitor (CSM) instruction
or by user application logic. Feedback from the press safety valve needs
to be included in the building of this signal.

ON (1): Indicates that the press is moving.

OFF (0): Indicates that the press is stopped.

Slide Zone DINT tag This input represents the position of the slide and the position
information status. It is sourced by the Crankshaft Position Monitor
(CPM)instruction's Slide Zone output or user application logic that
provides the following bit-mapped information.

Bit 0: Status

OFF (0) - The Slide Zone information is invalid. Prevents the energizing of
Output 1on an initial start or immediately stops the press.

ON (1) - Slide Zone information is valid.

Bits 1and 2: Slide Zone

The following table lists how Bits 0 to 2 are used to represent the valid

slide zones.
Bit 2 Bit1 Bit 0 Slide Decimal Value
Zone
0 0 1 Down 1
0 1 1 Up 3
1 0 1 Top 5
Bits 3 through 31: Unused: Set to 0.
Motion Monitor BOOL tag Stops the press immediately when a press motion problem has been
Fault detected. This input is sourced by inverting the Fault Present output

coming from the Camshaft Monitor (CSM) instruction or application logic
that performs motion diagnostics.

ON (1): Indicates that press motion is valid. Permits Output 1to be
energized.

OFF (0): Indicates that a press motion problem exists. Prevents Output 1
from being energized or immediately de-energizes Output 1.

Safety Enable Ack | BOOL tag This input is required when the configured Ack Type is Manual.
OFF (0)->ON (1): Acknowledges that the Safety Enable input has
transitioned from OFF (0) to ON (1).
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The following table explains the instruction outputs.

Operand

Data Type Description

Output 1(01)

BOOL Output used to source the Actuate input of the Main Valve Control (MVC)
instruction.

ON (1): The output is energized.
OFF (0): The output is de-energized.
See Energizing Output 1and De-energizing Output 1.

Diagnostic Code DINT This operand is not safety-related.

See Diagnostic Codes.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.

Rung-condition-in is false | The .01is cleared to false.

The Diagnostic Code output is set to 0.

Rung-condition-in is true | The instruction executes as described in the

Operation section.

Postscan Same as Rung-condition-in is false.
Operation
Energizing Output 1

Output 1is energized only when the Start input transitions from OFF (0) to
ON (1) and all of these conditions are met:

The Enable input is ON (1).

The Safety Enable input has been acknowledged.
The Standard Enable input is ON (1).

The Slide Zone input represents the Top zone.
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e The Motion Monitor Fault input is ON (1).
e The Press In Motion input is OFF (0).
o The Safety Enable Ack input is OFF (0).

IMPORTANT |f the Ack Type is Manual, an acknowledgment of the Safety Enable input is
required when the Enable input transitions from OFF (0) to ON (1) and before

the Start input turns ON (0).

WARNING: When the configured Ack Type is Automatic, Qutput 1is energized
when the Safety Enable, Standard Enable, Press In Motion, and Motion Monitor
Fault inputs return to the active or valid state at the same time the Start input
transitions from OFF (0) to ON (1).

ATTENTION: Output 1can be re-energized when the Slide Zone input is Down,
providing that Output 1had been initially energized when the Slide Zone input
was Top, and OQutput 1was de-energized because the Start input turned OFF (0).
Any other reason for Output 1being de-energized requires that the slide be
inched back to the Top position.

ATTENTION: The cam switches that determine slide position are monitored by
the CPM instruction. This instruction uses the Slide Zone output of the CPM
instruction as a representation of the cam switches that determine slide
position.

Energizing Output 1 Timing

This diagram demonstrates the acknowledgment of the Safety Enable input,
at (A) and the energizing of Output 1 when the Start input transitions from
OFF (0) to ON (1) at (B) and all input conditions have been met. The safety
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enable acknowledgment only needs to be made once while the Safety Enable
input is ON (1) when the configured Ack Type is Manual.

Enable

safety Enable

Standard Enable

Start

Prass In Motion

Motion Monitor Fault

Slide Zone T D

Safety Enable Ack I_l
0

1

Output 1

]

®

fone:T=Top D=Down U=Up

De-energizing Output 1

Once energized, Output 1 is de-energized when one or more of the following
occurs:

e The Enable input transitions from ON (1) to OFF (0).

e The Start input transitions from ON (1) to OFF (0).
When this transition occurs while the slide is in the Up zone and the
Takeover Mode is Enabled, Output 1 is de-energized when the slide
enters the Top zone. Otherwise, when the Takeover Mode is Disabled,
Output 1is de-energized immediately. Output 1 is also de-energized
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immediately when this transition occurs while the slide is in the Top or
Down zones.

o The Safety Enable input transitions from ON (1) to OFF (0). When this
transition occurs while the slide is in the Up zone and Takeover Mode
is enabled, Output 1 is de-energized when the slide enters the Top
zone. Otherwise, when the Takeover Mode is disabled, Output 1 is de-
energized immediately. Output 1is also de-energized immediately
when this transition occurs while the slide is in the Top or Down
zones.

e The Standard Enable input transitions from ON (1) to OFF (0). When
this transition occurs while the slide is in the Up zone, Output 1 is de-
energized when the slide enters the Top zone. Otherwise, Output 1 is
de-energized immediately.

e The Slide Zone input value becomes invalid.

e The slide transitions to the Top zone.

e The Monitor Motion Fault input transitions from ON (1) to OFF (0).

e The direction of the press appears to be running in reverse.

e The Press In Motion input is OFF (0) when the slide transitions from
Top to Down.

e The Press in Motion input transitions from ON (1) to OFF (0).

This diagram shows the de-energizing of Output 1 when the Safety Enable
input transitions from ON (1) to OFF (0) at (A). An acknowledgment of the
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Safety Enable input is required when the Safety Enable input transitions from
OFF (0) to ON (1) at (B) before Output 1 can be re-energized.

Enable

safety Enable :

Standard Enable :

Start .

Press In Motion

Muotion Monitor Fault

-4 ——-

Slide Zone T ]

Safety Enable Ack

Output 1

P,

I&I—_—

Pt |

kil N O D Gl

fone:T=Top D=Down U=Up

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Diagnostic Codes and Corrective Actions

Diagnostics 2000H through 200AH are detected when attempting to start
press movement by energizing Output 1. Diagnostics 2020H through 202D
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are used to diagnose the reason for stopping press movement by de-
energizing Output 1.

The diagnostic codes are listed in hexadecimal format followed by decimal

format.
Diagnostic Description Corrective Action
Code
0 No fault. None.
1642000 Output 1failed to energized when the Start input Check the Crankshaft Position Monitor (CPM)
8192 turned ON (1), due to an invalid Slide Zone input value. | instruction or the application logic used to source
this input. This diagnostic is cleared when a valid
Slide Zone is established.
1642001 Output 1failed to energize when the Start input o Wait for the press to come to a complete stop
8193 turned ON (1) due to the Press In Motion input being before initiating press movement.
ON(1). o Verify that the device monitoring press movement
is working correctly.
o Verify that only one mode of operation is selected.
This diagnostic is cleared when the Press In Motion
input turns OFF (0).
1642002 Output 1failed to energize when the Start input o Verify that the active opto-electronic protective
8914 turned ON (1) prior to the acknowledgement of the devices (AOPDs) and electro-sensitive protective
Safety Enable input. equipment (ESPEs) used to source the Safety
Enable input are protecting their respective areas.
o Then, to clear the diagnostic for manual Ack Types,
acknowledge the Safety Enable input by turning the
Safety Enable Ack input ON (1).
o For automatic Ack Types, this diagnostic is cleared
when the Safety Enable input turns ON (1).
1642003 Output 1failed to energize when the Start input Verify that the devices used to source the Standard
8915 turned ON (1) due to the Standard Enable input being | Enable input are functioning properly. This diagnostic
OFF (0). is cleared when the Standard Enable input is ON (1).
1642008 Output 1failed to energize when the Start input Check the Camshaft Monitor (CSM) instruction or the
8200 turned ON (1) due to the Motion Monitor Fault input application logic used to monitor press movement.
being OFF (0). This diagnostic is cleared when the motion monitor
functions are properly monitoring motion and the
Motion Monitor Fault input is ON (1).
1642009 Manual Ack Type Output 1failed to Turn the Safety Enable Ack input OFF (0).
8201 energize when the Start | This diagnostic is cleared when the Safety Enable Ack
input turned ON (1) due to | input turns OFF (0).
the Safety Enable Ack
input being ON (1).
Automatic Ack Type N/A
16#200A Output 1failed to energize when the Start input The slide must be in the Top zone to initiate press
8202 turned ON (1) due to the slide being in the Up or Down [ movement.
zone. This diagnostic is cleared when the slide is inched
back to the Top zone.
1642020 Output 1is de-energized due to the Slide Zone input | Check the Crankshaft Position Monitor (CPM)
8224 value becoming invalid. instruction or the application logic used to source
this input.
This diagnostic is cleared at the next attempt to
begin press movement.
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Diagnostic Description Corrective Action
Code
16#2021 Output 1is de-energized due to the Motion Monitor Check the Camshaft Monitor (CSM) instruction or the
8225 Fault input turning OFF (0). application logic used to monitor press movement.
This diagnostic is cleared at the next attempt to
begin press movement.
16#2022 Output 1is de-energized due to the detection of press | Verify the direction of the press.
8226 movement in the reverse direction. This diagnostic is cleared at the next attempt to
begin press movement.
1642023 Output 1is de-energized due to the Safety Enable Verify that the AOPDs and ESPEs used to source the
82217 input turning OFF (0) while the slide was in the Top or | Safety Enable input are protecting their respective
Down zone. areas.
This diagnostic is cleared at the next attempt to
begin press movement.
1642024 Output 1is de-energized due to the Standard Enable | Verify that the devices and application logic used to
8228 input turning OFF (0) while the slide was in the Top or | source the Standard Enable input are functioning
Down zone. properly.
This diagnostic is cleared at the next attempt to
begin press movement.
16#2025 Output 1is de-energized due to the Start input turning | Output 1is always de-energized when the Start input
8229 OFF (0) while the slide was in the Top or Down zones. | turns OFF (0) while the slide is in the Top or Down
zones.
This diagnostic is cleared at the next attempt to
begin press movement.
1642026 Not used by this instruction.
8230
16#2027 Output 1is de-energized immediately when the Safety | Verify that the AOPDs and ESPEs used to source the
8231 Enable input turned OFF (0) while the slide was in the | Safety Enable input are protecting their respective
Up zone and the Takeover Mode is Disabled. areas.
This diagnostic is cleared at the next attempt to
begin press movement.
1642028 Output 1is de-energized when the slide entered the | Verify that the devices and application logic used to
8232 Top zone due to the Standard Enable input turning source the Standard enable input are functioning
OFF (0) while the slide was in the Up zone. properly.
This diagnostic is cleared at the next attempt to
begin press movement.
1642029 Output 1is de-energized immediately when the Start | This diagnostic is cleared at the next attempt to
8233 input turned OFF (0) while the slide was in the Up begin press movement.
zone and the Takeover Mode is Disabled.
164#202A Output 1is de-energized due to the slide entering the | Output 1is always de-energized when the slide enters
8234 Top zone. the Top zone.
This diagnostic is cleared at the next attempt to
begin press movement.
164#202B Output 1is de-energized due to the Press In Motion Check the Camshaft Monitor (CSM) instruction or the
8235 input remaining OFF (0) when the slide entered the application logic used to monitor press movement.
Down zone or the Press In Motion input transitioned | This diagnostic is cleared at the next attempt to
from ON (1) to OFF (0. begin press movement.
164#202C Output 1is de-energized when the slide entered the | Verify that the AOPDs and ESPEs used to source the
8236 Top zone and the Safety Enable input turned OFF (0) | Safety Enable input are protecting their respective

while the slide was in the Up zone, when the Takeover
Mode is Enabled.

areas.

This diagnostic is cleared at the next attempt to
begin press movement.
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Diagnostic
Code

Description

Corrective Action

16#202D
8237

Output 1is de-energized when the slide entered the
Top zone and the Start input turned OFF (0) while the
slide was in the Up zone when the Takeover Mode is
Enabled.

This diagnostic is cleared at the next attempt to
begin press movement.

Clutch Brake Continuous
Mode (CBCM)

260

Examples
Ladder Diagram
CBSSM
Clutch Brake Single Stroke Mode
CBSSMK CB_SingleStrokeMode o
Ack Type MAMUAL
Takeover Mode DISABLED
Enable CB_SingleStrokeMode Enable
04
Safety Enable CB_SingleStrokeMode. SafetyEnable
0 4=
Standard Enable CB_SingleStrokeMode. StandardEnable
0 4=
Start CB_SingleStrokeMode. Start
0 4=
Prezs In Motion Kotion.O1
0 4=
Motion Monitor Fault Motion. FP
0 4=

Slide Zone

CB_SingleStrokeMode. SlideZone

0 - Invalid 4=

Safety Enable Ack CB_SingleStrokeMode. SafetyEnableAck

See also

D

Clutch Brake Wiring and Programming Example on page 313

Metal Form Instructions on page 239

Index Through Arrays on page 540

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Clutch Brake Continuous Mode instruction is used in press applications

where continuous operation is desired.
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Available Languages
Ladder Diagram
CBCK
Clutch Brake Continuous Mode
CBCK ? o1
Ack Type ?
Mode ? CA
Takeover Mode ?
Enable ?
7T
Safety Enable 7
7
Standard Enable ?
7
Arm Continuous ?
7
Start ?
7
Stop At Top ?
7
Press In Motion ?
7
Motion Monitor Fault ?
7
Slide Zone ?
7
Safety Enable Ack ?
7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

WARNING: Do not use automatic acknowledgment when access within the
danger zone can go undetected. This instruction, configured for automatic

acknowledgment, must be used in combination with other instructions, at least
one of which must fulfill the manual reset requirement.

Reset controls must be located within sight, but out of reach of the danger zone.
See section 5.4.1.3 of EN692-2005 for details.
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ATTENTION: This instruction is specified with the intent that the Slide Zone
input is sourced only by the Slide Zone output of the Crankshaft Position Monitor
(CPM) instruction or application logic that satisfies the Slide Zone requirements
listed in the Clutch Brake Continuous Mode Instruction: Inputs table below.

This instruction is specified with the intent that the Enable input is sourced only
by an Ox output of the Eight Position Mode Selector (EPMS) instruction that is
not already sourcing the Enable input of another Clutch Brake Inch Mode (CBIM),
Clutch Brake Single Stroke Mode (CBSSM), or Clutch Brake Continuous
Mode(CBCM) instruction.

"where x =1 through 8

The Mode parameter specifies how continuous operation is attained. An
arming sequence is required for these modes: Immediate with Arming, Half
Stroke with Arming, or Stroke-and-a-Half with Arming. The arming sequence
requires that the Start input transitions from OFF (0) to ON (1) within five
seconds of the Arm Continuous input transitioning from OFF (o) to ON (1).
When the arming sequence requirements have been satisfied and the Start
input has remained ON (1) as specified by the configured Mode, the press
begins to operate continuously.

An arming sequence is not required with Immediate mode configurations. In
Immediate mode, the press begins to operate continuously when the Start
input transitions from OFF (0) to ON (1).

Operands

IMPORTANT Do not use the same tag name for more than one instruction in the same program. Do not
write to any instruction output tag under any circumstances.

ATTENTION: If you change instruction parameters while in Run mode, you must accept the pending
edits and cycle the controller mode from Program to Run for the changes to take effect.

The following table provides the parameters used to configure the instruction.
These parameters cannot be changed at runtime.

Operand

Data
Type

Format Description

CBCM

CB_CONTINUGUS-MODE tag This parameter is a backing tag that maintains important execution

information for each usage of this instruction.

& ATTENTION: To avoid unexpected operation
do not reuse this backing tag and its members.
Do not write to any of the tag members
anywhere else in the program.

Ack Type

BOOL

name Defines how instruction acknowledgment operates.

The acknowledgment is made automatically
Automatic (1) when the Safety Enable input transitions from
OFF (0) to ON(1).

Acknowledgment is made when Safety Enable
Manual (0) Ack transitions from OFF (0) to ON (1) and the
Safety Enable input is ON (1).
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Operand Data Format Description
Type

Mode DINT name This parameter configures the different continuous modes of
operation.

. The press begins to operate continuously when
Immediate (0) the Start input transitions from OFF (0) to ON (1).
Immediate with | After completion of the arming sequence the
Arming (3) continuous mode is entered immediately.

Half Stroke with After 'comple.tmn of the armmg sequencsf the
. Start input signal must remain ON (1) until the
Arming (1) . .
first upstroke zone is reached.
Stroke and a After .comple.tlon of the arm|r.1g sequencpj, the
; .| Start input signal must remain ON (1) until the
Half with Arming | . .
) slide completes a full rotation and the second
upstroke zone is reached.

Takeover Mode | BOOL name This parameter determines when the stop occurs if the Safety
Enable input transitions from ON (1) to OFF (0) while the slide is in
the Up zone.

Enabled (1) The press is stopped when the slide enters the
Top zone.
Disabled (0) The press is stopped immediately.

The following table explains the instruction inputs.

Operand Data Type Format Description

Enable BOOL tag This input is the signal to activate this instruction; for
example, by an Eight Position Mode Selector (EPMS) Ox
output, where x =1through 8.

ON (1): The instruction is selected and operational.
OFF (0): The instruction is not operating. All instruction

outputs are de-energized.

Safety Enable BOOL tag This input represents the status of safety-related
permissive devices such as E-stops, light curtains, or
safety gates.

ON (1): Permissive devices are actively guarding the
danger zone. Permits the energizing of 01(Output 1).
OFF (0): Permissive devices are in a state that doesn't

allow Output 1to be energized.

Standard Enable BOOL tag Indicates the state of non safety-related permissive
devices.

ON (1): Permits the energizing of Output 1.

OFF (0): Prevents the energizing of Output 1.

This parameter is not safety-related.

Arm Continuous BOOL tag Enables arming for the Immediate with Arming, Half
Stroke with Arming, and Stroke-and-a-half with Arming
modes only.

ON (1): Enables arming. The arming sequence ends when
the Start input transitions from OFF (0) to ON (1) within 5

seconds.
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Operand

Data Type

Format

Description

Start

BOOL

tag

Input to start press movement.

ON (1): Energize Output 1if all input conditions have been
met.

OFF (0): Output 1 remains energized based on the
configured continuous mode. Output 1is de-energized if
the continuous mode requirements are not met. See Mode
parameter in the Clutch Brake Single Stroke Mode
Instruction: Configuration Parameters table above for
more information.

Stop At Top

BOOL

tag

This input is the request to stop press movement when
the Top zone is reached.

OFF (0): Prevents the energizing of Output 1. De-energize
Output 1the next time the slide enters the Top zone.

Press In Motion

BOOL

tag

This input is typically sourced by Output 1 of the Camshaft
Monitor (CSM) instruction or by user application logic.
Feedback from the press safety valve needs to be
included in the building of this signal.

ON (1): Indicates that the press is moving.

OFF (0): Indicates that the press is stopped.

Slide Zone

DINT

tag

This input represents the position of the slide and the
position information status. It is sourced by the
Crankshaft Position Monitor (CPM) instruction's Slide Zone
output or user application logic that provides the
following bit-mapped information.

Bit 0: Status

OFF (0) - The Slide Zone information is invalid. Prevents
the energizing of Output 1on an initial start or
immediately stops the press.

ON (1) - Slide Zone information is valid.

Bits 1and 2: Slide Zone

The following table lists how Bits 0 to 2 are used to
represent the valid slide zones.

Bit 2 Bit1 Bit 0 | Slide Zone | Decimal
Value

0 0 1 Down 1

0 1 1 |up 3

1 0 1 Top 5

Bits 3 to 31: Unused; Set to 0.

Motion Monitor Fault

BOOL

Stops the press immediately when a press motion
problem has been detected. This input is sourced by
inverting the Fault Present output coming from the
Camshaft Monitor (CSM) instruction or application logic
that performs motion diagnostics.

ON (1): Indicates that press motion is valid. Permits Output
1to be energized.

OFF (0): Indicates that a press mation problem exists.
Prevents Output 1from being energized or immediately
de-energizes Output 1.

Safety Enable Ack

BOOL

This input is required when the configured Ack Type is
Manual.

OFF (0)->ON (1): Acknowledges that the Safety Enable
input has transitioned from OFF (0) to ON (1).
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The following table explains the instruction outputs.

Operand Data Type Description

Output used to source the Actuate input of the Main Valve Control
(MVC) instruction.

ON (1): The output is energized.

OFF (0): The output is de-energized.

See CBCM - Energizing Output Tand CBCM - De-energizing Output 1
below for details.

Output 1(01) BOOL

This output is used when the instruction is configured for
Immediate with Arming, Half Stroke with Arming and Stroke-and-a-
half with Arming modes.

ON (1): The arming sequence is in progress.

OFF (0): Waiting to be armed.

This parameter is not safety-related.

See the CBCM - Diagnostic Codes below.

This parameter is not safety-related.

Continuous Armed (CA) BOOL

Diagnostic Code DINT

IMPORTANT Do not write to any instruction output tag under any circumstances.

Operation

Energizing Output 1

Output 1is energized when the Start input transitions from OFF (0) to ON (1)
and all of these conditions are met:

e The arming sequence, if configured, is complete.
e The Enable input is ON (1).
e The Safety Enable input has been acknowledged.
e The Standard Enable input is ON (1).
e The Slide Zone input represents the Top zone.
e The Motion Monitor Fault input is ON (1).
e The Press In Motion input is OFF (0).
e The Safety Enable Ack input is OFF (0).
e The Stop At Top input is ON (1).
IMPORTANT |f the Ack Type is Manual, an acknowledgment of the Safety Enable input is

required when the Enable input transitions from OFF (0) to ON (1) and before
the Start or Arm Continuous input turns ON (0).

ATTENTION: When the configured Mode is Immediate and the Ack Type is

Automatic, Output 1energizes when the Safety Enable, Standard Enable, Slide
Zone, Press In Motion, and Motion Monitor Fault inputs return to the active, or
valid state at the same time the Start input transitions from OFF (0) to ON (1).

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 265



Chapter 2 Metal Form Instructions

ATTENTION: When the configured Mode is Immediate with Arming, Half Stroke
with Arming, or Stroke-and-a-half with Arming and the Ack Type is Automatic,
the five-second arming time starts when the Safety Enable, Standard Enable,
Slide Zone, Press In Motion, and Monitor Motion Fault inputs return to the ON (1),
active, or valid state at the same time the Arm Continuous input transitions
from OFF (0) to ON (1).

ATTENTION: The cam switches that determine slide position are monitored by
the CPM instruction. This instruction uses the Slide Zone output of the CPM
instruction as a representation of the cam switches that determine slide
position.

Immediate Mode

The timing diagram shows the acknowledgment of the Safety Enable input, at
(A), and the energizing of Output 1 when the Mode is configured as
Immediate. Output 1is energized when the Start input transitions from OFF
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(0) to ON (1) at (B) and all input conditions are being met. Output 1 remains
energized when the Start input turns OFF (0) at (C).

Enable
0

1
Safety Enable
0

1
Standard Enable
0

Arm Continuous
0

Start1
0

Stop At Top :
]

1
Press In Motion
0

Slide Zone

1
Maotion Monitor Fault
0

]
Safety Enable Ack
0

1
Output 1
0

1
Continuous Armed
0

Zone:T=Top D=Down

Immediate with Arming Mode

II||

NN S, S T A N — T

BE

This diagram shows the acknowledgment of the Safety Enable input, at (A),
and the energizing of Output 1 when the Mode is configured as Immediate
with Arming. The five-second arming timer starts when the Arm Continuous
input transitions from OFF (0) to ON (1) at (B) and all input conditions are
being met. Within five seconds, Output 1 is energized when the Start input
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transitions from OFF (0) to ON (1) at (C) and all input conditions are being
met. Output 1 remains energized when the Start input turns OFF (0) at (D).

Enable

Safety Enable 1
0

Standard Enable ;
0

0

Start !
0

1
Stop At Top
0

Press In Motion ]
0

I
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
‘I |
Arm Continuous I
|
|
|
|
|
|
|
1|
|
|
T
|
|
i
|
|
|
|
|
;
I

Slide Zone T D

Motion Monitor Fault ]
0

|
i
|
|
|
|
1 |
Safety Enable Ack |_|
0
|
|
|
|
|
|
|
|
|
|

Output 1 :
0

1
Continuous Armed
0

Zone: T=Top D =Down

Half Stroke with Arming Mode

This diagram shows the acknowledgment of the Safety Enable input, at (A),
and the energizing of Output 1 when the Mode is configured as Half Stroke
with Arming. The five-second arming timer starts when the Arm Continuous
input transitions from OFF (0) to ON (1) at (B) and all input conditions are
being met. Within five seconds, Output 1 is energized when the Start input
transitions from OFF (0) to ON (1) at (C) and all input conditions are being
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met. Output 1 remains energized when the Start input turns OFF (0) after the
slide has transitioned a half-stroke at (D).

Enable ]
0

1
Safety Enable
0

Standard Enable !
0

Arm Continuous :
0

1

Start

0

1
Stop At Top
0

Press In Motion
0

Slide Zone D U

Maotion Monitor Fault
0

1
Safety Enable Ack
0

1

Output 1
0

1

1

Continuous Armed
0

Zone:T=Top D=Down U=Up

@___
@.- SES (SR A R ) S S [ S WY N [ S () [

&

Stroke and a half with Arming Mode

This diagram shows the acknowledgment of the Safety Enable input, at (A),
and the energizing of Output 1 when the Mode is configured as Stroke-and-a-
half with Arming. The 5-second arming timer starts when the Arm
Continuous input transitions from OFF (0) to ON (1) at (B) and all input
conditions are being met. Within 5 seconds, Output 1 is energized when the
Start input transitions from OFF (0) to ON (1) at (C) and all input conditions
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are being met. Output 1 remains energized when the Start input turns OFF (o)

after the slide has transitioned a stroke-and-a-half at (D).

Enable

Safety Enabla

Standard Enable

Arm Continuous

Start

Stop At Top

Press In Motion

Slide Zone

Motion Maonitor Fault

Safety Enable Ack

Output 1

Continuous Armed
0

Zone:T=Top D=Down U=Up

De-energizing Output 1

T[]

-
;
6

Once energized, Output 1 is de-energized when one or more of the following

occurs:

e The Enable input transitions from ON (1) to OFF (0).
e The Start input transitions from ON (1) to OFF (o) prior to entering the

continuous operation.

When this transition occurs while the slide is in the Up zone, Output 1

is de-energized when the slide enters the Top zone. Otherwise, Output

1is de-energized immediately.

e The Safety Enable input transitions from ON (1) to OFF (0).
e When this transition occurs while the slide is in the Up zone and
Takeover Mode is enabled, Output 1 is de-energized when the slide
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enters the Top zone. Otherwise, when Takeover Mode is disabled,
Output 1 is de-energized immediately. Output 1 is also de-energized
immediately when this transition occurs while the slide is in the Top or
Down zones.

e The Standard Enable input transitions from ON (1) to OFF (0). When
this transition occurs while the slide is in the Up zone, Output 1 is de-
energized when the slide enters the Top zone. Otherwise, Output 1 is
de-energized immediately.

e The Slide Zone input value becomes invalid.

e The Monitor Motion Fault input transitions from ON (1) to OFF (0).

e The direction of the press appears to be running in reverse.

e The Press In Motion input is OFF (0) when the slide goes from Top to
Down.

e The Stop At Top input transitions from ON (1) to OFF (0) and the slide
enters the Top zone.

e The Press in Motion input transitions from ON (1) to OFF (o).

Safety Enable and Takeover Mode

This diagram shows Output 1 being de-energized when the slide enters the
Top zone at (B). Output 1 is de-energized because the Safety Enable input has
transitioned from ON (1) to OFF (0) during the Up zone, at (A), with Takeover
Mode enabled. Before Output 1 can be re-energized, an acknowledgment of
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the Safety Enable input is required when the Safety Enable input transitions
from OFF (0) to ON (1) at (C).

Enalbile

e o

Safaty Emable

—_—

Standard Enable |

Arm Continuous

Stop At Top

Press In Mation

A N T e N L L T TR S

e e e e e

Slide Zone u T

Motion Monrtor Fault

Satety Enable Ack

Output 1

Continuows Ammed I

=

el o i .t . it

Zon;T=Top D=Down U=Up @ @

&

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Diagnostic Codes and Corrective Actions

Diagnostics 16#2000...16#200A are detected when attempting to start press
movement by energizing Output 1.

Diagnostics 16#2020...16#202D are used to diagnose the reason for stopping
press movement by de-energizing Output 1.
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The diagnostic codes are listed in hexadecimal format followed by decimal

format.
Diagnostic Code Description Corrective Action
0 No fault. None.
1642000 Immediate Mode Output 1failed to energized | Check the Crankshaft
8192 when the Start input turned | Position Monitor (CPM)
ON (1), due to an invalid Slide | instruction or the
Zone input value. application logic used to
Arming Modes o The five-second arming | source this input. This
timer failed to start when | diagnostic is cleared when a
the Arm Continuous input | valid Slide Zone is
turned ON (1) duetoan | established.
invalid Slide Zone input
value.
o During the five-second
arming period, the Slide
Zone input value became
invalid.
1642001 Immediate Mode Output 1failed to energize | o Wait for the press to
8193 when the Start input turned come to a complete stop
ON (1) due to the Press In before initiating press
Motion input being ON (1). movement.
Arming Modes o The five-second timer o Verify that the device is
failed to start when the monitoring press
Arm Continuous input movement is working
turned ON (1) due to the correctly.
Press In Motion input o Verify that only one mode
being ON (1). of operation is selected.
o During the five-second
arming period, the Press
In Motion input turned ON
(1)
1642002 Immediate Mode o When the configured Ack | e Verify that the active
8194 Type is Manual, Output 1 opto-electronic protective
failed to energize when devices (AOPDs) and
the Start input turned ON electro-sensitive
(1) prior to the protective equipment
acknowledgment of the (ESPEs) used to source
Safety Enable input. the Safety Enable input
o When the configured Ack | are protecting their
Type is Automatic, Output respective areas.
1failed to energize when | e Then, to clear the
the Start input turned ON diagnostic for manual Ack
(1) and the Safety Enable Types, acknowledge the
input was OFF (0). Safety Enable input by
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Diagnostic Code Description Corrective Action
Arming Modes o When the configured Ack | turning the Safety Enable
Type is Manual, the five- Ack input ON (1).
second timer failed to o For automatic Ack Types,
start when the Arm this diagnostic is cleared
Continuous input turned when the Safety Enable
ON (1) prior to the input turns ON (1).
acknowledgment of the
Safety Enable input.
o When the configured Ack
Type is Automatic, the
five-second arming timer
failed to start when the
Arm Continuous input and
the Safety Enable inputs
are OFF (0).
o During the five-second
arming period, the Safety
Enable input turned OFF
(0).
1642003 Immediate Mode Output 1failed to energize | Verify that the devices used
8195 when the Start input turned | to source the Standard
ON (1) due to the Standard | Enable input are functioning
Enable input being OFF (0). | properly.
Arming Modes o The five-second timer This diagnostic is cleared
failed to start when the | when the Standard Enable
Arm Continuous input input is ON (1).
turned ON (1) due to the
Standard Enable input
being OFF (0).
o During the five-second
arming period, the
Standard Enable input
turned OFF (0).
1642004 Immediate Mode N/A Turn the Start input OFF (0)
8196 Arming Modes The Start input was ON (1) | and turn the Arm Continuous
when the Arm Continuous | input ON (1) to clear this
input turned ON (1). diagnostic.
16#2005 Immediate Mode N/A Turn the Arm Continuous
8197 Arming Modes The Start input did not turn | input ON (1) to restart the
ON (1) within five seconds of | arming timer and clear this
the Arm Continuous input | diagnostic.
turning ON (1).
1642006 Immediate Mode N/A The Arm Continuous input
8198 Arming Modes The Start input turned ON (1) | must turn ON (1) before the
before the Arm Continuous | Start input does. Turn the
input turned ON (1). Start input OFF (0) and turn
the Arm Continuous input ON
(1) to clear this diagnostic.
1642007 Immediate Mode Output 1failed to energize | Turn the Stop At Top input
8199 when the Start input turned | OFF (0) and turn the Arm

ON (1) due to the Stop At Top
input being OFF (0).

Continuous input ON (1) to
clear this diagnostic.
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Diagnostic Code Description Corrective Action
Arming Modes o The five-second timer
failed to start when the
Arm Continuous input
turned ON (1) due to the
Stop At Top input being
OFF (0).
o During the five-second
arming period, the Stop At
Top input turned OFF (0).
1642008 Immediate Mode Output 1failed to energize | Check the Camshaft Monitor
8200 when the Start input turned | (CSM) instruction or the
ON (1) due to the Motion application logic used to
Monitor Fault input being monitor press movement.
OFF (0). This diagnostic is cleared
Arming Modes o The five-second timer when the motion monitor
failed to start when the | functions are properly
Arm Continuous input monitoring motion and the
turned ON (1) due to the Motion Monitor Fault input is
Motion Monitor Fault input | ON(1).
being OFF (0).
o During the five-second
arming period, the Motion
Monitor Fault input turned
OFF (0).
1642009 Immediate Mode Output 1failed to energize | Turn the Safety Enable Ack
8201 when the Start input turned | input OFF (0).
ON (1) due to the Safety This diagnostic is cleared
Enable Ack input being ON | when the Safety Enable Ack
(1. input turns OFF (0).
Arming Modes o The five-second timer
failed to start when the
Arm Continuous input
turned ON (1) due to the
Safety Enable Ack input
being OFF (0).
o During the five-second
arming period, the Safety
Enable Ack input turned
OFF (0).
164#200A Immediate Mode Output 1failed to energize | The slide must be in the Top
8202 when the Start input turned | zone when press movement
ON (1) due to the slide being | is initiated.
in the Down or Up zone. This diagnostic is cleared
Arming Modes o The five-second timer when the slide is inched
failed to start when the | back to the Top zone.
Arm Continuous input
turned ON (1) due to the
slide being in the Down or
Up zone.
o During the five-second
arming period, the slide
moved to the Down or Up
zone.
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Diagnostic Code

Description

Corrective Action

16#2020
8224

Output 1is de-energized due to the Slide Zone input value
becoming invalid.

Check the Crankshaft
Position Monitor (CPM)
instruction or the
application logic used to
source this input.

This diagnostic is cleared at
the next attempt to begin
press movement.

16#2021
8225

Output 1is de-energized due to the Motion Monitor Fault
input turning OFF (0).

Check the Camshaft Monitor
(CSM) instruction or the
application logic used to
monitor press movement.
This diagnostic is cleared at
the next attempt to begin
press movement.

1642022
8226

Output 1is de-energized due to the detection of press
movement in the reverse direction.

Verify the direction of the
press.

This diagnostic is cleared at
the next attempt to begin
press movement.

16#2023
8227

Output 1is de-energized due to the Safety Enable input
turning OFF (0) while the slide was in the Top or Down zone.

Verify that the AOPDs and
ESPEs used to source the
Safety Enable input are
protecting their respective
areas.

This diagnostic is cleared at
the next attempt to begin
press movement.

1642024
8228

Output 1is de-energized due to the Standard Enable input
turning OFF (0) while the slide was in the Top or Down zone.

Verify that the devices and
application logic used to
source the Standard Enable
input are functioning
properly.

This diagnostic is cleared at
the next attempt to begin
press movement.

1642025
8229

Immediate N/A

Immediate with Arming

Half Stroke with Arming Output 1is de-energized due
Mode to the Start input turning

Stroke-and-a-half with OFF (0) while the slide was in
Arming Mode the Top or Down zones prior
to entering continuous
operation.

Output 1is always de-
energized when the Start
input turns OFF (0) while the
slide is in the Top or Down
Zones.

This diagnostic is cleared at
the next attempt to begin
press movement.

16#2026
8230

Not used by this instruction.

16#2027
8231

Output 1is de-energized immediately when the Safety
Enable input turned OFF (0) while the slide was in the Up
zone and the Takeover Mode is Disabled.

Verify that the AOPDs and
ESPEs used to source the
Safety Enable input are
protecting their respective
areas.

This diagnostic is cleared at
the next attempt to begin
press movement.
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Diagnostic Code Description Corrective Action
1642028 Output 1is de-energized when the slide entered the Top Verify that the devices and
8232 zone due to the Standard Enable input turning OFF (0) while | application logic that is used
the slide was in the Up zone. to
source the Standard Enable
input are functioning
properly.
This diagnostic is cleared at
the next attempt to begin
press movement.
1642029 Output 1is de-energized immediately when the Start input | This diagnostic is cleared at
8233 turned OFF (0) while the slide was Up zone before entering | the next attempt to begin
continuous operation, with a Takeover Mode of Disabled. press movement
16#202A Output 1is de-energized because the slide entered the Top | This diagnostic is cleared at
8234 zone after a stop request has been made. the next attempt to begin
press movement.
16#202B Output 1is de-energized because the Press In Motion input | Check the Camshaft Monitor
8235 remained OFF (0) when the slide entered the Down zone or | (CSM) instruction or he
the Press In Motion input is transitioned from ON (1) to OFF | application logic that is used
(0) to monitor press movement.
This diagnostic is cleared at
the next attempt to begin
press movement.
16#202C Output 1is de-energized when the slide entered the Top Verify that the AOPDs and
8236 zone and the Safety Enable input turned OFF (0) while the | ESPEs used to source the
slide was in the Up zone, with Takeover Mode enabled. Safety Enable input are
protecting their respective
areas.
This diagnostic is cleared at
the next attempt to begin
press movement.
16#202D Output 1de-energized when the slide entered the Top zone | This diagnostic is cleared at
8237 and the Start input turned OFF (0) while the slide was in the | the next attempt to begin
Up zone prior to entering continuous operation, with press mavement.
Takeover Mode enabled.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-

indexing faults.

Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false
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Crankshaft Position Monitor
(CPM)

Condition/State Action Taken

Rung-condition-in is false | The .01and .CA are cleared to false.
The Diagnostic Code output is set to 0.

Rung-condition-in is true | The instruction executes as described in the Normal
operation section.

Postscan Same as Rung-condition-in is false
Example
CBCH
Clutch Brake Continuous Mode
CBCM CB_ContinuousMode 01
Ack Type MANUAL
Mode IMMEDLATE WITH ARMING CA
Takeover Mode DISABLED
Enable CB_ContinuousMode. Enable
0 4=
Safety Enable CB_Continuoushode SafetyEnable
4=
Standard Enable CB_ContinuousMode StandardEnable
04
Arm Continuous  CB_ContinuousMode ArmContinuous
0 4=
Start CB_ContinuousMode. Start
04
Stop At Top CB_Continuoushode. StopAfTop
0 4=
Presz In Motion KMotion.01
(4=
Motion Monitor Fault Motion.FP
0 4=
Slide Zone CB_ContinuousMode. SlideZone
1 DOV 4=
Safety Enable Ack Safety_Rezet_PB

2#0000_0000 4=

See also

Clutch Brake Wiring and Programming Example on page 313

Index Through Arrays on page 540

Metal Form Instructions on page 239

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Crankshaft Position Monitor instruction is used to determine the slide
position of the press by monitoring the Brake (BCAM), Dynamic (DCAM), and
Takeover (TCAM) cams and representing the position as Top, Down, or Up by
using the Slide Zone output. Also, the Top Zone, Down Zone, and Up Zone
Boolean outputs are provided for monitoring and diagnostic purposes.
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Available Languages
Ladder Diagram
CPM
Crankshaft Position Monitor
CPM CrankPosition_SH TZ
Cam Profile A
Enable CrankPosition_SM.Enable DZ
0 4=
Brake Cam CrankPosition_SM.BrakeCam UZ
04
Takeover Cam CrankPosition_SM.TakeowverCam FP
0 4=
Dynamic Cam CrankPosition_SM DynamicCam
04
Input Status CrankPeosition_SM.InputStatus
04
Reverse CrankPosition_SM.Reverse
04
Press Motion Status  CrankPosition_SK.PressMotionStatus
04
Reset CrankPosition_SK.Reset
() 4=

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

WARNING: This instruction is specified with the intent that the Slide Zone
output is used to source the Slide Zone input of the Clutch Brake Inch Mode
(CBIM), Clutch Brake Single Stroke Mode (CBSSM), Clutch Brake Continuous Mode
(CBCM), and Camshaft Monitor (CSM) instructions.

Normal stop operation of a press begins when the slide enters the Top zone. A
successful stop occurs when the press stops in the Top zone. During normal
stopping, the speed of the press may cause the press to stop in the Down zone.
This is called an overrun. To minimize this, the DCAM can be enabled to
generate an early Top zone, allowing the press to begin stopping early.

WARNING: When required, the DCAM should only be enabled for normal
stopping, based on speed of the press. Do not adjust the DCAM to account for
deteriorating brake performance.
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WARNING: Reversing the press should only be performed during set up mode by
using the Clutch Brake Inch Mode (CBIM) instruction. Reversing the press is only
permitted for moving the slide from the Down zone to the Top zone where the
CBIM instruction automatically stops the press at Top. A fault occurs when
reverse movement continues into the Up zone.

Operands

IMPORTANT Do not use the same tag name for more than one instruction in the same program. Do
not write to any instruction output tag under any circumstances.

ATTENTION: If you change instruction parameters while in Run mode, you must
accept the pending edits and cycle the controller mode from Program to Run for
the changes to take effect.

The following table provides the parameters used to configure the instruction.
These parameters cannot be changed at runtime.

Operand Data Type Description

This parameter is a backing tag that maintains important execution

information for each usage of this instruction.
CRANKSHAFT- ATTENTION: T id ted ti

CPM POSITION_MO & : q avoi }Jnexpec e .opera ion

NITOR do not reuse this backing tag and its members.

Do not write to any of the tag members

anywhere else in the program.

This parameter determines the cam praofile used to generate the Slide
Zone values.

A(0) - See CPM - Cam Profiles and CPM - Normal Operation with Cam
Profile A below.

B(1)- See CPM - Cam Profiles and CPM - Normal Operation with Cam
Profile B below.

Cam Profile BOOL

The following table explains the instruction inputs. The inputs may be field
device signals from input devices or derived from user logic.

Operand Data Type Description

This signal is used to enable the Crankshaft Position Monitor (CPM)
instruction.

Enable BOOL ON (1): The instruction outputs are enabled.
OFF (0): The instruction outputs are disabled.
This input is sourced by the cam monitoring device (hard cam) or
application logic (soft cam).
This input specifies the overrun point and
the Top zone when dynamic stopping is
disabled.
Brake Cam B00L OFF (0) -> ON (1): While the press is running
(BCAM) and dynamic stopping is disabled, this

Cam Profile A e
am Frotie transition signals the end of the Up zone and

the start of the Top zone.

ON (1) -> OFF (0): While the press is stopping,
this transition causes the Camshaft Monitor
instruction to generate a brake fault.
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Operand Data Type Description

This input specifies the overrun point and
the zone where immediate braking of the
press is allowed.

OFF (0) - No effect.

OFF (0)-> ON (1): When detected while the
press is stopping, this transition causes the
Camshaft Monitor (CSM) instruction to
generate a brake fault. While the press is
running, this transition signals the end of the
Top zone and start of the Down zone.

ON (1) -> OFF (0): While the press is running,
this transition must occur after the OFF (0)
to ON (1) transition of the Takeover cam
(TCAM).

This input is sourced by the cam monitoring device (hard cam) or
application logic (soft cam).

Cam Profile B

This input is used to indicate the start of the
Up zone.

OFF (0)-> ON (1): This transition signals the
start of the end of the Down zone and the
start of the Up zone.

Cam Profile A ON (1) -> OFF (0: When dynamic stopping is
enabled, this transition has no effect unless
the dynamic stop signal has yet to occur.
When this happens, this transition signals
the end of the Up zone and start of the Top

zone.
This input is used to indicate the start of the

Takeover Cam BO0L Up zone.

(TCAM) OFF (0): The press is considered to be in the

Down zone when the Brake cam (BCAM) is ON
(1).

OFF (0)-> ON (1): This transition signals the
start of the Up zone and the end of the Down
zone and must occur before the ON (1) to OFF
Cam Profile B (0) transition of the BCAM.

ON (1) -> OFF (0): When dynamic stopping is
not enabled, this transition signals the end
of the upstroke and the start of the Top
zone. When dynamic stopping is enabled,
this transition has no effect unless the
dynamic stop signal has yet to occur. In this
case, the dynamic stopping enable behavior
is performed.

This input is used to generate an early top signal for fast-running

Dynamic Cam presses. This input is sourced by a cam monitoring device (hard cam)
BOOL - .

(DCAM) or application logic (soft cam).

This parameter is not safety-related.

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 281



Chapter 2 Metal Form Instructions

Operand Data Type Description

When dynamic stopping is not required, this
input should be sourced by the inverse of
the Brake Cam (BCAM).

OFF (0) -> ON (1): Dynamic stopping is
enabled when this transition occurs at or
Cam Profile A after the ON (1) to OFF (0) transition of the
BCAM.

ON (1) -> OFF (0): This transition signals the
end of upstroke and the start of the Top
zone when it occurs before the OFF (0) to ON
(1) transition of the Takeover cam (TCAM).
When dynamic stopping is not required, this
input should be sourced by the Takeover
Cam (TCAM).

OFF (0) -> ON (1): Dynamic stopping is
enabled when this transition occurs at or
Cam Profile B after the OFF (0) to ON (1) transition of the
TCAM.

ON (1) -> OFF (0): This transition signals the
end of Up zone and the start of the Top zone
when it occurs at or before the ON (1) to OFF
(0) transition of the TCAM.

This input represents the combined status of the cam monitoring
functions in addition to the I/0 module status.

Input Status BOOL ON: Inputs are valid. The Slide Zone status bit is set to 1.

OFF: Inputs are invalid. All outputs are set to their de-energized or OFF
(0) state. The Slide Zone status bit is set to 0.

Reversing the press should only be performed during set up mode by
using the Clutch Brake Inch Mode (CBIM) instruction. Reversing the
press is only permitted to move the slide from the Down zone to the
Top zone where the Clutch Brake Inch Mode (CBIM) instruction
automatically stops the press. A fault is generated when reverse
movement is continued into the Up zone.

OFF (0): Reverse operation is disabled.

ON (1): When the slide is in the Down zone, this instruction lets the
press move toward the Top zone. A fault is generated if this input is
ON (1) when the slide is in the Up zone.

Reverse BOOL

This input represents the motion status of the press and is sourced
by Output 1of the Main Valve Control (MVC) instruction or other valve
control application logic.

OFF (0): The press has stopped or a stop request has been issued.
BOOL ON (1): The press is running or a start request has been issued.
Important: When the press has been requested to stop at Top,
overrun monitoring is enabled when the slide transitions from the Up
to the Top zone. An overrun fault occurs when the slide continues to
move into the Down zone.

Press Motion
Status

This input clears the instruction faults provided the fault condition is
Reset!! BOOL not present.
OFF (0) -> ON (1): The Fault Present and Fault Code outputs are reset.

@ISO 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the “Reset_Signal” tag in this example to your
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reset signal tagname. Then use the OSF instruction Output Bit tag as the
instruction’s reset source.

Re=set_Signal OSsF
One Shot Falling
Storage Bit 5B
COutput Bit 0B

The following table explains the instruction outputs. The outputs may be field
device signals or derived from user logic.

Operand Data Type Description

This output represents the position of the slide and the
position information status. This output is used to source the
Slide Zone input of the Clutch Brake Inch Mode (CBIM), Clutch
Brake Single Stroke Mode (CBSSM), Clutch Brake Continuous
Mode (CBCM), and Camshaft Monitor (CSM) instructions.

This is a bit-mapped value where:

Bit 0: Status

OFF (0) - The Slide Zone information is invalid. Prevents the
energizing of Output 1on an initial start or immediately de-
energized Output 1.

Slide Zone DINT ON (1) - Slide Zone information s valid.

Bits 1and 2: Slide Zone

The following table lists how Bits 0 through 2 are used to
represent the valid slide zones.

Bit 2 Bit1 Bit 0 Slide Zone | Decimal Value

0 0 1 Down 1
0 1 1 Up 3
1 0 1 Top 5

Bits 3 through 31: Unused; Set to 0.

This information bit indicates when the slide is in the Top
Zone.

Top Zone (TZ) BOOL

This information bit indicates when the slide is in the Down
Zone.

Down Zone (DZ) BOOL

Up Zone (UZ) BOOL This information bit indicates when the slide is in the Up zone.

This output indicates the diagnostic status of the instruction.
See the CPM - Diagnostic Codes below for a list of diagnostic
codes.

This parameter is not safety-related.

Diagnostic Code DINT

This output indicates the type of fault that occurred. See the
Fault Code DINT CPM - Fault Codes below for a list of fault codes.

This parameter is not safety-related.

ON (1): A fault is present in the instruction.

Fault Present (FP BOOL
(P OFF (0): The instruction is operating normally.

IMPORTANT Do not write to any instruction output tag under any circumstances.
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Cam Profiles

This instruction supports two cam profiles, A or B, selected by using the Cam
Profile configurable parameter. The main difference between Cam Profiles A
and B is the configuration of the Brake Cam (BCAM). In profile A, the BCAM
is configured to represent the Top zone and in profile B, it is configured to
represent the Down zone. The Takeover Cam (TCAM) in both profiles is
configured to represent the Up zone.

These profile diagrams illustrate the relationships of the cams when the
Dynamic Cam (DCAM) is enabled.

When enabled, the DCAM is configured the same way, with the ON (1) to OFF
(0) transition during the Up zone generating the early Top zone. Depending
upon the speed of the press, this transition can be configured to occur
anytime during the Up zone. However, when the DCAM is disabled, it must be
configured as follows:

e Profile A— The DCAM must be sourced by the inverse of the BCAM
input source.
e Profile B— The DCAM must be sourced by the TCAM input source.

Cam Profiles
Profile A Profile B

PR

E:E:;:;:;ﬁ Range during which the DCAM is allowed to tum ON (1)

WARNING: Cam angles are not shown in these cam profiles. The cam angles
! should be selected by qualified personnel.
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WARNING: When the Cam Profile is configured for A and dynamic stopping is
disabled, the Dynamic Cam (DCAM) input must be sourced inverse of the Brake
Cam (BCAM) input source.

WARNING: When the Cam Profile is configured for B and dynamic stopping is
disabled, the Dynamic Cam (DCAM) input must be sourced by the Takeover Cam
(TCAM) input source.

Normal Operation with Cam Profile A

The following example describes normal operation when Cam Profile A is
selected and the press is moving in the forward direction. The press starts
with the slide at Top with the Takeover cam input (TCAM) OFF (0) and the
Brake cam input (BCAM) ON (1) at (A) The Slide Zone is set to Top. As the
press moves, the BCAM input transitions from ON (1) to OFF (o) at (B) and the
Slide Zone changes from Top to Down. As the press continues moving, the
TCAM input transitions from OFF (0) to ON (1) at (C) and the Slide Zone
changes from Down to Up. Further press movement causes the Slide Zone
output to change from Up to Top at different points depending on the
Dynamic cam input (DCAM) configuration.

When the DCAM is enabled, the Slide Zone changes from Up to Top when the
DCAM input transitions from ON (1) to OFF (0) while the TCAM input is ON
(1) at (D). When the DCAM is disabled, the Slide Zone changes from Up to Top
when the BCAM input transitions from OFF (o) to ON (1) at (D).

Cam Profile

A Cam Profile A

1
Takeover Cam (TCAM)|

1
Takeover Cam (TCAM]

Dynamic Cam [DCAM) '

Dynamic Cam [DCAM)

-~

Brake Cam (BCAM)

Brake Cam [BCAM) '

Reverse | Reverse |
1 1
Top Zone Top Zone
1] 0
1 1
Down Zone Down Zone
0 0
1 1
Up Zone | I Up Zone
0 0
SiceZone T [ 5 | w | 1 Sidezore| 1 [ o | u [ 7
® @® : ® . C?i)
Zone:T=Top D=Down U=Up Dynamic Cam Enabled Dynamic Cam Disable
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Normal Operation with Cam Profile B

The following example describes normal operation when Cam Profile B is
selected and the press is moving in the forward direction. The press starts
with slide at Top with Takeover cam input (TCAM) and Brake cam input
(BCAM) OFF (o) at (A) and Slide Zone set to Top. As the press moves, the
BCAM input transitions from OFF (0) to ON (1) at (B) and the Slide Zone
changes from Top to Down. As the press continues moving, the TCAM input
transitions from OFF (0) to ON (1) at (C) and Slide Zone changes from Down
to Up. Further press movement causes the Slide Zone output to change from
Up to Top at different points depending on the Dynamic cam input (DCAM)
configuration.

When the DCAM is enabled, the Slide Zone output changes from Up to Top
when the DCAM input transitions from ON (1) to OFF (0) while the TCAM
input is ON (1) and the BCAM input is OFF (0) at (D). When the DCAM is
disabled, the Slide Zone output changes from Up to Top when the TCAM input
transitions ON (1) to OFF (0) at (D).

Cam Profile

B Cam Profile 8

1
Takeover Cam (TCAM)
1]

1
Takeover Cam [TCAM)

Oynamic Cam (DCAM) 1

f—

0

Brake Cam [BCAM) |

1
Reverse
1]

i | |

P Dynamic Cam (DCAM) |
1]
Brake Cam (BCAM) ' | |
0

Reversae

Top Zone !

Top Zone

0

1 1
Down Zone | | Down Zone | |
0 0

1 1

Up Zone | | Up Zone | |
0 I 0

Slide Zone | - ‘ » | g | . Slide Zone T | o | u | T
® ® © @ ® @ © @

Zone:T=Top D=Down U=Up

Dynamic Cam Enabled

Dynamic Cam Disabled

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.
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Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

Fault Code Description Corrective Action
00 No fault. None.
The Input Status input transitioned from ON(1)to [ e Check the I/0 module connection
16420 OFF (0) while the instruction was executing. or the internal logic used to
32 source input status.
o Reset the fault.
1641000 While the press was moving forward, slide
movement from the Top zone to the Up zone was
4096
detected.
161007 While the press was moving forward, slide
movement from the Down zone to the Top zone
4097
was detected.
1641002 While the press was moving forward, slide
movement from the Up zone to the Down zone was
4098
detected.
1641003 While the press was moving forward, slide o Check the cams or the scan rate.
4099 movement from the Up zone to the Down zone was | Reset the fault.
detected.
Slide movement from the Top zone to the Down
16#1004 zone was detected while the press was reversing.
4100 Reverse movement is only permitted toward the
Top zone.
Slide movement from the Down zone to the Up
1641005 zone was detected while the press was reversing.
4101 Forward movement of the press is not permitted
when Reverse is enabled.
1641006
The Dynamic cam (DCAM) is stuck OFF (0).
4102
16441007 The D i (DCAM) is stuck ON (1)
1103 e Fynamic cam {ELAT S stuct SN o Check the DCAM.
The DCAM turned OFF (0) | ® Reset the fault.
1641008 Cam Profile A while the slide was in the
4104 Down zone.
Cam Profile B N/A
The Tak TCAM
1641009 Cam Profile A The Takeover cam (TCAH) | | 0, 1 he TeAM.
4105 s stuck ON{0), Reset the fault
Cam Profile B N/A ° resete
Cam Profile A N/A
164100A am TToTe e B s o + Check th BCAN.
4106 Cam Profile B  sraie Cam{ELAIS | o Reset the fault,
stuck ON (0).
1641020 A request to reverse the press was made while the | e Set the Reverse input to OFF (0).
4128 slide was in the Up zone. o Reset the fault.
o Check the brake linings for wear.
1641040 . o Check the cam settings for
A slide overrun fault occurred. .
4160 proper alignment.
o Reset the fault.
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Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal
format

Fault Code Description Corrective Action
00 No fault. None.
16420 The Input Status input was | Check the 1/0 module connection or the Camshaft Monitor
32 OFF (0) when the instruction | (CSM) instruction used to source input status.
started. Set the Input Status input to ON (1), if the inputs are not
being sourced by a safety I/0 module.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.

Rung-condition-in is false | The .TZ, DZ, UZ, and FP is cleared to false.
The Diagnostic Code, Fault Code, and Slide Code are set to 0.

Rung-condition-in is true | The instruction executes as described in the Normal operation section.

Postscan Same as Rung-condition-in is false.

See also

Clutch Brake Wiring and Programming Example on page 313

Index Through Arrays on page 540

Metal Form Instructions on page 239

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

This instruction monitors the start, stop, and run operations of a camshaft.

Possible sources for the Channel A and Channel B inputs to the instruction
could include proximity switches, resolvers, gray code encoders, or any device
that can produce a series of pulses when the camshaft is moving.
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Start and stop operation diagnostics are based on the configurable
Mechanical Delay Time parameter. A fault is generated whenever the
Mechanical Delay Time is exceeded during a start or stop operation.

Available Languages
Ladder Diagram
CSM
Camshaft Monitor
CSM Line_1_Xfer CSM o1
Mechanical Delay Time (Maec 00
Max Pulze Period (M=zec 50 FP
Motion Request Line_1_Xfer_Start
0 4=
Channel A Safety Block_A1:.Pt00Data
(4=
Channel B Safety Block_A1:Pt01Data
0 4=
Input Statuz Safety Block_A1:1.CombinedStatus
4=
Reset Safety Reset PB

ZH0000_0000 4=

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT Do not use the same tag name for more than one instruction in the same program. Do
not write to any instruction output tag under any circumstances.

ATTENTION: If you change instruction parameters while in Run mode, you must
accept the pending edits and cycle the controller mode from Program to Run for
the changes to take effect.

The following table provides the operand used to configure the instruction.
This operand cannot be changed at runtime.
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Operand

Data Type

Formats

Description

CSM

CAMSHAFT_MONI
TOR

—

ag

This parameter is a backing tag that
maintains important execution information
for each usage of this instruction.

& ATTENTION: To avoid unexpected
operation do not reuse this backing
tag and its members. Do not write to
any of the tag members anywhere
else in the program.

The following table explains the instruction inputs. The inputs may be field
device signals from input devices or derived from user logic.

Operands

Data Type

Formats

Description

Mechanical Delay Time

DINT

tag
immediate

In a starting operation, this parameter
determines the amount of time the instruction
waits for the Channel A and Channel B inputs
to indicate motion after the Motion Request
input has transitioned from OFF (0) to ON (1)
before generating a Start Time Exceeded
fault.

In a stopping operation, this parameter
determines the amount of time the instruction
waits for the Channel A or Channel B input to
indicate a loss of mation after the Motion
Request input has transitioned from ON (1) to
OFF (0) before generating a Stop Time
Exceeded fault.

The valid range is 300 to 2000 ms.

Max Pulse Period

DINT

tag
immediate

This parameter defines the maximum time
allowed between the rising and falling edges
in the input pulse train before motion is
considered to be stopped.

The valid range is 50 to 2000 ms.

Motion Request

BOOL

tag

This input indicates if motion is being
requested. It is sourced by Output 1of the
Clutch Brake Inch Mode (CBIM), Clutch Brake
Single Stroke Mode (CBSSM), or Clutch Brake
Continuous Mode (CBCM) instruction.

ON (1): The camshaft is being commanded to
move and motion is expected.

OFF (0): Camshaft motion is not requested.

Channel A

BOOL

tag

A pulse train at this input indicates that the
camshaft is moving.

Channel B'

BOOL

tag

A pulse train at this input indicates that the
camshaft is moving.
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Operands Data Type Formats Description
Input Status BOOL tag If instruction inputs are from a safety I/0
immediate module, this is the status from the 1/0 module

or modules (Connection Status or Combined
Status). If instruction inputs are derived from
internal logic, it is the application
programmer’s responsibility to determine the
conditions.

ON (1): The inputs to this instruction are valid.
OFF (0): The inputs to this instruction are
invalid.

Reset? BOOL tag This input clears the instruction faults
provided the fault condition is not present.
OFF (0) -> ON (1): The Fault Present and Fault
Code outputs are reset.

1If this input is from a Guard I/O input module, make sure the input is
configured as single, not equivalent or complimentary.

2 ISO 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the ‘Reset_Signal’ tag in the example shown
below to your reset signal tag name. Then use the OSF instruction Output Bit
tag as the instruction’s reset source.

Reset Signal OSF

One Sho

Falling
it OSF_Internal SB
F_Edge_Re=zet OB

= |

The following table explains the instruction outputs. The outputs may be field
device signals or derived from user logic.

Operand

Data Type Description

Output 1(01)

BOOL This output indicates the status of camshaft motion at all times,
even when the Fault Present (FP) output is ON. The only exception is
when the Input Status input indicates that inputs to this instruction
are invalid. In that case, this output (01) is OFF.

This output is used to source the Press in Motion input of the Clutch
Brake Inch mode (CBIM), Clutch Brake Single Stroke Mode (CBSSM),
and/or Clutch Brake Continuous Mode (CBCM) instructions.

ON (1): The camshaft is moving.

OFF (0): The camshaft is stopped.

Fault Present (FP) BOOL This output indicates the fault status of the instruction.

This output is used to source the Motion Monitor Fault input of the
Clutch Brake Inch Mode (CBIM), Clutch Brake Single Stroke Mode
(CBSSM), and/or Clutch Brake Continuous Mode (CBCM) instruction.
ON (1): A fault is present in the instruction.

OFF (0): The instruction is operating normally.

Fault Code

DINT This output indicates the type of fault that occurred. See the CSM -
Fault Codes below for the list of possible fault codes.
This parameter is not safety-related.
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Operand Data Type Description

Diagnostic Code DINT This output indicates the diagnostic status of the instruction. See
the CSM - Diagnostic Codes below for a list of possible diagnostic
codes.

This parameter is not safety-related.

Measured Start Time DINT The time, in milliseconds, that it took the camshaft to start moving.
This is the difference in time from when the Motion Request input
turns ON (1) to the time at which both Channel A and Channel B
inputs indicate motion.

This parameter is not safety-related.

Measured Stop Time DINT The time, in milliseconds, that it took the camshaft to stop moving.
This is the difference in time from when the Motion Request input
turns OFF (0) to the time at which either the Channel A or Channel B
input stopped indicating motion.

This parameter is not safety-related.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Input Pulse Conversion

The Channel A and Channel B input signals are a pulse train from an encoder,
resolver, or proximity switch. When pulses are detected within the configured
Max Pulse Period, motion is indicated.

The pulse trains are conditioned to provide level input signals to the
instruction logic to derive a signal that is ON (1) when there is motion and
OFF (0) when there is no motion. The conversion of each channel is
independent of the other.

Shown here for Channel A, the signal turns ON (1) at the first pulse edge seen
at the Channel A input at (A). The derived signal remains ON (1) as long as the
elapsed time between pulses does not exceed the configured Max Pulse
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Period. If no edges are detected for more than the Max Pulse Period, the
derived level signal turns OFF (0) at (B).

I I
I I
I I
I I
| |
1 | |
Channal A [
Pulse Input i I
n 1 |
| |
: Pulse |
I Period |
Channel A 1
Level Input
|Derived) 0 | |
i i
I I
® ®

Normal Operation

The Motion Request input transitions from OFF (0) to ON (1) at (4), indicating
that the camshaft is being commanded to move. Output 1 turns ON (1) at (B),
when pulses are detected on both Channel A and Channel B within the
configured Mechanical Delay Time. After the Motion Request input turns OFF
(0) at (C), indicating that the camshaft is being commanded to stop, Output 1
turns OFF (0) at (D) since pulses are no longer present on both channels.
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Pulses must stop on either Channel A or Channel B within the configured

Mechanical Delay Time to prevent a Stop Time Exceeded fault.

1
Motion Request
0

Channel A !
0

Channel B ]
1]

1
Input Status
0

1
Reset

0

1
Fault Present
1]

Output 1 ]
0

Uncommanded Motion Fault

@

®

@ TN [ e (P ] N UM o R Yl P e )

@_

An Uncommanded Motion Fault occurs when the Motion Request input is
OFF (o) but pulses on the Channel A and Channel B inputs indicate motion.
The Motion Request input is OFF (0), indicating that motion is not being
commanded. When pulses are detected on only one channel at (A), no fault
occurs. When pulses are detected on both Channel A and Channel B at (B), a
fault is generated indicating Uncommanded Motion. Output 1 tracks the
presence of pulses on both Channel A and Channel B turning ON (1) at (B) and
OFF (0) at (C). When no pulses are detected on either channel and the Motion
Request input is OFF (0), indicating that motion is no longer requested, the
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fault is cleared on the next OFF (0) to ON (1) transition of the Reset input at
(D).

1
Mation Request
0

1
Channel A
0

1
Channel B
0

1
Input Status
0

' ]

1
Reset
0

1
Fault Present
0

1
Output 1
0

|

|

i

|

i

[

:

[

|

i

|

i

i
®®

Y
e
@

Start Time Exceeded Fault

At (A), the Motion Request input turns ON (1), which indicates that motion is
being requested. The Fault Present output turns ON (1) when the configured
Mechanical Delay Time expires at (B), before pulses are detected on both
Channel A and Channel B. When pulses are present on both inputs at (C),
Output 1 turns ON (1) even though the fault condition is present. When either
Channel A or Channel B are no longer indicating motion at (D), Output 1 turns
OFF (0). When both channels are not indicating motion (no pulses) and the
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Motion Request input is also OFF (0) at (E), a subsequent OFF (0) to ON (1)
transition of the Reset input resets the fault condition at (F).

[
1

1
Input Status

I T

| i

Motion Request I Ll
] | |1 |

I B

1 Delay I ! !

Channel A Time I
0 A

I

1 Ll

Channel B I
: l

I

|

|

|

|

I

Fault Present
0

1
Output 1
1]

Stop Time Exceeded Fault

At (A), the Motion Request input turns OFF (0), indicating that motion is
being commanded to stop. At (B), the Fault Present output turns ON (1) when
the configured Mechanical Delay Time expires before pulses stop on either
Channel A or Channel B. Output 1 transitions from ON (1) to OFF (0) when
pulses stop occurring on either Channel A or Channel B at (C). When both
Channel A and Channel B stop indicating motion and the Motion Request
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input is also OFF (0) at (D), a subsequent OFF (o) to ON (1) transition of the
Reset input resets the fault condition at (E).

1 t
Maotion Request
0

1
Channel A
0

]
Channel B
0

1
Input Status

i
|
|
|
:
|
' |
| |
e B
0 ! |
— | |
1 { Delay { | | |1
Reset L Time | I
I:I i L L .
I il | i
BRSSO
Fault Present I ] |
0 b I
| I | |
I I I ] I
l 1 1 I |
Output 1 : ; I ;
0 1 i : T
1 L1 1 |
& B © ©®

Loss of Motion Fault (Case 1)

The Motion Request input turns ON (1), and at (A) the Channel A and Channel
B inputs both indicate motion within the configured Mechanical Delay Time.
Once the Mechanical Delay Time has expired at (B), a subsequent loss of
pulses on either Channel A or Channel B results in the Fault Present output
turning ON (1), indicating a Loss of Motion fault at (C). Output 1 also turns
OFF (0) at (C). When both Channel A and Channel B are no longer indicating
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motion at (D) and the Motion Request input is also OFF (0), a subsequent OFF
(0) to ON (1) transition of the Reset input resets the fault condition, at (E).

Maotion Reguest
0

Channel A
0

Channel B
0

Input Status
0

Resat
0

Fault Present '
0
L

Dutput 1 :
0

11 B |
+— 1
I ||
R B B I
Delayili o
Jime, T | H
1

1

| 1 1 I |
I B I
I

|

1

| | |
] 1T T
1 [ 1 | |
] T 1
i 1 1
I | 1] | |
| | |1 [
1 1 |
| 1 |1 I
I BEE I
i |1 |
] [ |1 I
T T 11 T
1 1 L
1 1 |1 I
] I T
I i I
1 i I
H : ,
I | i | |
1 1 |1 1 |
| -l

i ||

| I

| —t

! Pt ||
® GO

Loss of Motion Fault (Case 2)

The Motion Request input turns ON (1), and at (A) the Channel A and Channel
B inputs both indicate motion within the configured Mechanical Delay Time.

Aloss of pulses on either Channel A or Channel B, at (B), before the
Mechanical Delay Time expires, results in Output 1 turning OFF (0). When the
Mechanical Delay Time expires at (C), the Fault Present output turns ON (1),
indicating a Loss of Motion fault. When both Channel A and Channel B are no

longer indicating motion at (D) and the Motion Request input is also OFF (0),
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a subsequent OFF (0) to ON (1) transition of the Reset input resets the fault
condition, at (E).

‘I Il
Motion Regquest
0 ﬁe.ay i

0

I

1 |

Channel A !
l

]

1
Channel B
0

nput Status

Fault Present
0

=
m
]
m
—

Output 1 !
0

LT i e i

@)_
(T

Input Status Fault

At (A), the Motion Request input turns ON (1), indicating that motion is being
commanded. Both Channel A and Channel B inputs indicate motion by
detecting pulses within the configured Mechanical Delay Time. Output 1 turns
ON (1) at (B). When the Input Status input turns OFF (o) at (C), an Input
Status Fault occurs and the Fault Present output turns ON (1). Output 1 also
turns OFF (0) at (C). Output 1 is always OFF (0) when the Input Status input is
OFF (0). When both Channel A and Channel B no longer indicate motion at
(D), the Motion Request input is also OFF (0), and the Input Status input has
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returned to ON (1), a subsequent OFF (o) to ON (1) transition of the Reset

input resets the fault condition, at (E

).

Motion Request 1

Channe! ﬂl1

Channel B !

1
Input Status

Fault Present )
0

Output 1 1
i}

|
|
I
|
:
:
:
|
|
|
|
|
® ®

False Rung State Behavior

@__

[ e o e iy e
@

When the instruction is executed on a false rung, all instruction outputs are

de-energized.

Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

ON (1) to OFF (0).

Fault Code | Description Corrective Action

00 No fault. None.

16420 An input status error occurred. The | oy 4o 1710 module connection.
Input Status input transitioned from

32 o Reset the fault.

Uncommanded Motion occurred. The
1646000 Motion Request input is OFF (0) but
24576 both input channels indicate the
camshaft is moving.

o Check the devices driving the Channel A and Channel
B inputs and the associated wiring.

o Make sure the camshaft is stopped by inspecting it
visually.

o Reset the fault.
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Fault Code | Description Corrective Action
. e Re-evaluate the Mechanical Delay Time value.
Start time was exceeded. The -
. o Make sure camshaft mechanical linkages, brakes,
1646001 measured time to start the camshaft . .
) . and motion sensors are functioning.
24571 exceeded the configured Mechanical . .
. o Visually check that motion has stopped.
Delay Time.
o Reset the fault.
. e Re-evaluate the Mechanical Delay Time value.
Stop time was exceeded. The L .
. o Make sure mechanical linkages, brakes, and motion
1646002 measured time to stop the camshaft .
. . sensors are functioning.
24578 exceeded the configured Mechanical . g
) o Visually check that motion has stopped.
Delay Time.
o Reset the fault.
. o Check the device driving the Channel A input and the
Loss of Motion occurred at Channel A. . .
. . . associated wiring.
1646003 The Motion Request input is ON (1), but . . A
. e o Make sure the camshaft is stopped by inspecting it
24579 the Channel A input stopped indicating .
. visually.
motion.
o Reset the fault.
. o Check the device driving the Channel B input and the
Loss of Motion occurred at Channel B. . .
. . . associated wiring.
1646004 The Motion Request inputis ON (1), but o Make sure the camshaft is stopped by inspecting it
24580 the Channel B input stopped indicating . PPecby mspecting
. visually.
motion.
o Reset the fault.
o Check the I/0 module connection.
1646005 The Motion Request input turned ON (1) [ ® Make sure the camshaft is stopped by inspecting it
21581 before all inputs were in their safe visually.
state, OFF (0). o Make sure all motion sensors are operating properly.
o Reset the fault.

Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format

Diagnostic . . .

Description Corrective Action
Code
00 None None.
16420 The Inpl‘Jt Ste'ltus input is OFF (0) when the Check the 1/0 module connection.
32 instruction first executed.
1646000 The Channel A and Channel B inputs are both . Ci.u?ck the devices driving the Channel A and Channel B inputs and the associated
- indicatir.]g mFJtion (pulses present) when the wiring.

instruction first executed. o Visually check that motion has stopped.
1646001 The Channel A input is indicating motion (pulses | ® Check the device driving the Channel A input and the associated wiring.
24577 present), when the instruction first executed. o Visually check that motion has stopped.
16#6002 The Channel B input is indicating motion (pulses | ® Check the device driving the Channel B input and the associated wiring.
24578 present), when the instruction first executed. o Visually check that motion has stopped.

Affects Math Status Flags

No
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Eight Position Mode
Selector (EPMS)

Major / Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.
Rung-condition-in is false The .0Tand .FP are cleared to false.
The Diagnostic Code and Fault Code outputs are set to 0.
Rung-condition-in is true The instruction executes as described in the Normal
Operation section.
Postscan Same as Rung-condition-in is false.
See also

Clutch Brake Wiring and Programming Example on page 313

Index Through Arrays on page 540

Metal Form Instructions on page 239

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Eight Position Mode Selector (EPMS) instruction’s main function is to
energize one of its eight outputs when the associated input goes active. Only
one output may be energized at a time.

A fault is generated when a no input active condition exists for more than 250
ms, or a multiple input active condition exists. The fault is cleared by applying
an OFF (o) to ON (1) transition on the Reset input, but only after the fault
condition is corrected.

This instruction supports a Lock input. Updating the outputs is prohibited
when the Lock input is set to ON (1). Attempting to update the outputs while
the Lock input is ON (1) results in the generation of a diagnostic code and
outputs are de-energized (no mode).

ATTENTION: This instruction is specified to operate with Break before Make
! types of inputs.
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Available Languages
Ladder Diagram
EPMS
Eight Po=ition Mode Selector
EPMS ?
Input 1 ?
7
Input 2 ?
7
Input 3 ?
7
Input 4 ?
7
Input 5 ?
7
Input & ?
7
Input 7 7
7
Input & ?
7
Input Status ?
7
Lock ?
7
Reset ?
7

Function Block

o1

o2

03

04

0g

or

0s

FP

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT  Unexpected operation may occur if:
o Output tag operands are overwritten.

o Members of a structure operand are overwritten.

o Structure operands are shared by multiple instructions.

ATTENTION: If changing instruction operands while in Run mode, accept the

pending edits and cycle the controller mode from Program to Run for the

changes to take effect.

The following table provides the operands used to configure the instruction.
These operands cannot be changed at runtime.
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Operand Data Type Format Description

EPMS EIGHT_POS_MODE_SELECTOR tag EPMS structure

The following table explains instruction inputs. The inputs can be field device
signals from input devices or be derived from user logic.

Name Data Type Format Description
Input 1 BOOL immediate ON (1): Input ON (1)
tag OFF (0): Input OFF (0)
Input 2 BOOL immediate ON (1): Input ON (1)
tag OFF (0): Input OFF (D)
Input 3 BOOL immediate ON (1): Input ON (1)
tag OFF (0): Input OFF (0)
Input 4 BOOL immediate ON (1): Input ON (1)
tag OFF (0): Input OFF (0)
Input 5 BOOL immediate ON (1): Input ON (1)
tag OFF (0): Input OFF (D)
Input 6 BOOL immediate ON (1): Input ON (1)
tag OFF (0): Input OFF (0)
Input 7 BOOL immediate ON (1): Input ON (1)
tag OFF (0): Input OFF (0)
Input 8 BOOL immediate ON (1): Input ON (1)
tag OFF (0): Input OFF (0)
Input Status BOOL immediate If instruction inputs are from a safety I/0 module, this is
tag the status from the 1/0 module (Connection Status or

Combined Status). If instruction inputs are derived from
internal logic, it is the application programmer's
responsibility to determine the conditions.

ON (1): The inputs to this instruction are valid.

OFF (0): The inputs to this instruction are invalid.

ON (1) -> OFF (Q): Generates a fault.

Lock BOOL immediate ON (1): The instruction is locked. Any changes in the input
tag states result in all outputs being de-energized and a fault
or diagnostic is generated.

OFF (0): The instruction is unlocked. Valid input changes
are accepted.

Reset! BOOL tag This input clears instruction faults provided the fault
condition is not present.

OFF (0) -> ON (1): The Fault Present and Fault Code outputs
are reset.

@ISO 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the “Reset_Signal” tag in this example to the
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reset signal tagname. Then use the OSF instruction Output Bit tag as the
instruction’s reset source.

Re=et_Signal

OSF

One Shot Falling

Storage Bit sB
Output Bit OB

The following table explains instruction outputs. The outputs are typically
used to select different modes of application operation by enabling other
instructions (Output 1 for mode 1, and so on).

Name Data Type Description
Output 1(01) BOOL ON (1): Input ON (1)
OFF (0): Input OFF (0)
Output 2(01) BOOL ON (1): Input ON (1)
OFF (0): Input OFF (0)
Output 3(01) BOOL ON (1): Input ON (1)
OFF (0): Input OFF (0)
Output 4(01) BOOL ON (1): Input ON (1)
OFF (0): Input OFF (0)
Output 5(01) BOOL ON (1): Input ON (1)
OFF (0): Input OFF (0)
Output 6 (01) BOOL ON (1): Input ON (1)
OFF (0): Input OFF (0)
Output 7(01) BOOL ON (1): Input ON (1)
OFF (0): Input OFF (0)
Output 8 (01) BOOL ON (1): Input ON (1)
OFF (0): Input OFF (0)
Fault Present (FP) BOOL ON (1): A fault is present in the instruction.
OFF (0): This instruction is operating normally.
Diagnostic Code DINT This output indicates the diagnostic status of the instruction.
This operand is not safety-related.
See Diagnostic Codes.
Fault Code DINT This output indicates the type of fault that occurred.
This operand is not safety-related.
See Fault Codes.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No
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Major / Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.
Rung-condition-in is false The .01, .02, .03, .04, .05, .06, .07, .08, and .FP are cleared to false.
Rung-condition-in is true The instruction executes as described in the Operation section.
Postscan Same as Rung-condition-in is false.

Operation

Lock Input OFF (0)

The timing diagram illustrates the Lock input OFF (0). At (A), a no inputs
condition exists. At (B), a single input, Input x, transitions from OFF (0) to ON
(1) within 250 ms and the corresponding output, Output x, turns ON (1). At
(C), ano inputs condition is created when the single input, Input x,
transitions from ON (1) to OFF (0). At (D), a single input, Input y, then
transitions to ON (1) within 250 ms and the corresponding output, Output y,
turns ON (1).

Input x

Input y

Lotk

-k

(lutput x

|
|
I
Cutput v |
I
I
I
I

Fault Frasent
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Lock Input ON (1)

The timing diagram illustrates the Lock input ON (1). At (A), a no inputs
condition exists. At (B), a single input, Input x, transitions from OFF (0) to ON
(1) within 250 ms and the corresponding output, Output x, turns ON (1). At
(C), the instruction becomes locked when the Lock input transitions from OFF
(0) to ON (1). At (D), an attempt is made to change the mode when the single
input, Input x, transitions from ON (1) to OFF (0), creating a no inputs
condition. At (E), a single input, Input y, transitions from OFF (0) to ON (1)
within 250 ms, generating a diagnostic code indicating that an attempt was
made to change the mode while locked. The output, Output x, transitions
from ON (1) to OFF (0). At (F), the Lock input transitions from ON (1) to OFF
(o) while the single input, Inputy, is ON (1), the corresponding output, Output
y, is turned ON (1) and the diagnostic code is cleared.

1
[nput x

1
[mput v

(utput x !

1
Output v

1
Fault Frezent
1]

(=

@i

G

72 1 I 5 O 5 O
S N

o

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

Fault Code Description Corrective Action
0 No fault. None.
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Fault Code

Description

Corrective Action

16#20
32

The Input Status input transitioned
from ON (1) to OFF (0) while the
instruction was executing.

o Check the Safety 1/0 module
connections or the internal logic used
to source input status.

o Reset the fault.

16#3000
12288

A multiple selection input was
detected.

o Check the mode selection inputs.
© Reset the fault.

16#3001
12289

A no selection input condition existed
for more than 250 ms.

o Check the timing of the mode selection
inputs to see if they are within 250 ms.
o Reset the fault.

Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.
Diagnostic Code Description Corrective Action
0 No fault. None.
16420 The Input Status was OFF(0) when the | e Check the Safety I/0 module
32 instruction started. connections or the internal logic used
to source the input status.
o Set the I/0 status to 1(if the inputs
are not being sourced by the Safety
1/0).
1643000 Input data changed while the Lock Only update the inputs when the Lock
12288 input was ON (1). input is OFF (0).
See also

Eight Position Mode Selector (EPMS) wiring and programming

example on page 308

Index Through Arrays on page 540

Metal Form Instructions on page 239

Eight Position Mode
Selector (EPMS) wiring and
programming example
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This topic demonstrates how to wire the Guard I/O module and the
instruction in the safety control portion of an application.

Q Tip: The standard control portion of the application is not shown in the following diagram.
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Wiring Diagram

M I

Selector Switch Psttion
1-Mo Made

- Inch Mode

3 - Single Strole Mode
4-GantnisMods

5 - Mantenanie Made

Programming Diagram

This programming diagram shows the instruction with inputs and outputs.

Meodule 1:LP000ata
Maodile L0103t
Module 1L Pz Data
Madule L:LPH30atE
Medule 1:LPdData

Modale tLCombinedStahs
Modale 1:LMisata
ModletiPiibada =~~~

s MedeSebdr

hpet 1 Otpurt 1| HolodeSelected 1

hpat 2 Ontput 2 | “InchiodeSelacted 1

pat3 Ontput 3 —-ém_"_“"""_'l ______
hpit4 Ontput 4| —< ToptmonModeSeloctsd !
hpat 5 Ontput 5 |—: Malnkenanchlodebelected |
hpits Otputs|

hpet 7 Ontput 7

hpits Ontput &

npat Sats

lexk

Peecet Fauk Presant

Mate 1: This tag Is an Intzmal Book:antag that kused by other parts ofthe wserapplcation that am not shown Inthis example.
Key: Color oode represent s data o valve typically nsed.

Tgmappediriabe < St
Saley Cutpur
[Confparation Crngtand Vo >+ emd Saferyariale
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Ladder Diagram

EPMS

Eight Position Mode Selector

EPMS
Input 1

Input 2
Input 3
Input 4
Input 5
Input 6
Input 7

Input &

ModeSelector

Module1:.Pt00Data
1 4m

Module1:.Pt010ata
1 dm

Module1:. Pt02Data
() 4m

Module1:. Pt030ata
1 dm

Module1:. Pt04Data
(1 4m

]

1]

1]

Input Statuz  Module1:l. CombinedinputStatus

Lock

Reset

1 dm
Module1:. Pt0SData

() 4m
Module1:L.Pt110ata

[ dm

o1

oz

03

04

05

08

oF

0a

FP
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Module Definition

The following sections provide examples of how to use the programming
software to set the Guard I/O module configuration operands

Module Definition =3

Seres:
Revision: 001 |2

Electronic Keying: [Exact Match -
Input Cata: Safety 2
Input Status: Combined Status - Muting =
Output Data: Mone ||
Data Format: Integer 2

[ oK ] [ Cancel ] [ Help ]

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. Compatible Match is also acceptable.

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 n



Chapter 2 Metal Form Instructions

Module Input Configuration

| General | Connection | Safety | Module Info | Input Configuration | Test Output |

Point Operation o Input Delay Time (ms)
s
Point Dizcrepan Point Mode

Type = Fi'mf"" S0urce | offaon | On-=0ff

0 |Single N 0 «| Safety Pulse Test || 0 |=] 0 -3 0 -3

1 ) ~ || Safety Pulse Test || 0 |=] 0 -3 03

2 |Single N 0 «| Safety Pulze Test || 0 |=] 0 -3 03

3 ) ~ || Safety Pulze Test || 0 |=] 0 -3 03

4 |Single m 0 «| Safety Pulse Test || 1 =] 0 -3 0 -3

5 ) ~ || Mot Used | ]| Mone || 0 -3 0 -3

6 |Single - 0 - | MNot Used | ]| Mone || 0 -5 05

7 I - |[ Mot Used |=]| Mone | =] 0 5 0 5

g |Single - 0 - | MNot Used | ]| Mone || 0 -5 05

g ) ~ || Mot Used ||| Mone || 0 -5 0 -5
10 | Single » 0 -| Mot Used ||| None || 0~ 0~
1 [ - || Safety ||| NOnE || 0= 0=

Input Emor Latch Time: 1000~ ms
Status: Offline QK ] [ Cancel Apphy
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Module Output Configuration

| General | Connection | Safety | Module Info | Input Configuration | Test Output |

Point Point Mode

0 |Pulze Test
1 |Pulze Test
2 | Mot Used
3 | Mot Used

[ o o s

Status: Cffline oK ] [ Cancel Apply Help

See also

Eight-position Mode Selector (EPMS) on page 302

Clutch Brake Wiring and The following examples illustrate the use of some of the Metal Form

. instructions in a press safety application, including the three Clutch Brake
Programmlng Example instructions (CBIM, CBSSM, and CBCM), the Camshaft Motion Monitor
(CSM), and the Crankshaft Position Monitor (CPM).
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Wiring Diagram

24vDC

Momentary ’_’J
Push Button [

(reset)

Maotion Monitor Proximity Sensors

Brake Cam Takeover Cam

Arm Continuous
Prompt Lamp

24V Ground
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Programming Diagram

A
TaASRE " r(&iﬂi%ﬁ'?f_:]
EVE! Bhies Ey
e e oM CrankPosition
BETRoEnIaT > [temPofie Slida Zone »B
RERINER g — To e
Press Motion Status  Dawn Fone {_PE&EEEI}E@:D?_i]
Muodula 11 Pt000sts Braka Cam lip Tone _:57» C
: = s UM Moduls 11PinData Takeovar Cam
i i1 Lovww Limit Cynamic Cam
Bgister et Input Status
DhmamiclemAngled T Hich Limit o™ Aeverse
—|Aeset Fault Present|
Modula 1-1. CombinedStatus:
L7 50
M MationMonitor
- ———{ Macharical Delzy Time Owtput 1 E
| Max Pukse Peri
Matsan Requast
Module 1:1 Przflata S IEERSRE) _ MafionSiopped 7 1
Module 11 Poallats " S EIRELEL]
Input Status
o Fault Prasant < Motionllariir 157 L% F
»G
Key: Color code represants data or value typically used.
B Vel PR L
rhyguratian Lonstant] Value < _Intemal Safery Vanabla i
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Af—

B¢

C¢

cpy _ InchModa

Ack Type Dhatput 1
Inch Teme
Enable

Safety Enable
Stendand Enabla

tart 3
Press In Motion

Slide fone

—| Safety Enable Ack

Motsan Monitor Fault

_CRSSM Si@ eStrokehode

Wamal > AdTye 0 m;'j_,qr—;gu—-;————
- Inch Time " SoEE

g eSokaSalaced ™~~~ 5| Enchile

|
e e s e e e e s

{EnablaGinglaltr -

Safaty Enabile
§ rd Enable
Stert

Prass In Motion

Shde Zona
Motion Monitor Fauft

ConfinuousModeSelactad T >

-

|| Safaty Enable Ack

Manual -1

immediate I m

Eg———

Fé&

_CECM Contiruoushlode

Encble

Safaty Enabile
Stenderd Enable
Arm Continuous
Start

Stop At Top

Prass In Motion
Shde 7ona

Motian Monrtar Fautt

Safaty Enahle Ack

Ack Typa Dutput 1 |

T e Node Cortinuous Ammed | < AR

Note 1: This is an internal Boolean tag which has its valua
determined by other parts of the user application not

shown in this axample.

Note 2: This is an internal Boolean tag used by other parts of the
user application not shown in this example.
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Ladder Diagram
LM CrankPosition.DynamicCam
Limit Test (CIRC) {
Low Limit DynamicCamAngle1
G54
Test EncodeRegister
0=
High Limit DynamicCamAngle2
320 4m
| cPM
Crankshaft Position Monitor
CPK CrankPosition . TZ —
Cam Profie A
Enable ALWAYS EMABLED - DZ —
14=
Brake Cam Modulei:LPt00Data | UZ -
1
Takeower Cam Module1:|Pt01Data —FP—
14=
Dynamic Cam CrankPosition.DynamicCam
O4=
Input Status Module1:|.CombinedStatus
14=
Reverse ReversePress
04
Press Motion Status  MainValveActuated
=kainVahe. D1 ::I
O
Rezet Module1:LPt110ata
hal
MotionMonior.01 Mo
== fm=— Move
Source StartDelayTime
TS0 4
Dest MotionMonior.MechanicalDelayTime
ks
MotionMonior.01 MOV
1F Move -
Source StopDelayTime

1000
Dest MotionMonikor M echaniﬁﬁnelnmij
0

C5M

—— Camshaft Monitor
CSM MotionMonitor — 01—
Mechanical Delay Time (Msec) MotionMonitor. MechanicalDelayTime
Max Pulse Period (Msec) 80 —{FP:
Motion Reguest MainVahleActuated

<MainVahe. 01

0=
Channel A Medule1:LPtDZData

(4=
Channel B Module1:1P030ata

14
Input Status Module1:LCombinedStatus

14m
Reset Module1:1LPt110ata

O

HotionMonitor.FP

MotionMonitor_IS

| ==
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MationMonitor, 01

Motionbionitor.04

CPI
| Crankshaf Position Monilor 1
CPI CrankPosition —(TZ—
Cam Profie B
Enable ALWAYS_ENABLED [ DZ—
14
Srake Cam Module1:LPtO00Dats | UZ -
T4
Takeover Cam Module1:LPt010ata |« FP
14
Oynamic Cam  CrankPesition. CynamicCam
(4
mput Status Module1:1.CombinedStatus
14
Reverse ReverssPress
04
Press Molion 31alus ManVakeAciuated
<ManVahe 01
O
Ressl Medule1:LPt1 10ata
O
Mo
| Move |
| Source StartDeday Time
T50 4=
[est MotionMonitor. MechanicalDelay Time
| ()4
Mo
| Move
Source StopDelayTime
10004

D=l WotionMonitor MechanicalDelayTime

O

|
Camshaft Monitor

CEM

Maic Pulse Period (Msac)
Molion Request
Channgel &

Channel B

Input Status

Reset

Wetionlonitor. FP
= am==

WotionMandor Q

Mechanical Delyy Time (Msec) MotionMonitor.MechanicalDelayTime

1%

B FP

MainVaheAciualed
<Mainvahe 01=
0=
Module1:LP020ata
04
Modube1:LPi030ata
14
Moduled L CombinedSiatus
14
Moduke1:LPi110ata
LE

WotionMonior_IS

SafetesQK  VakesOK

| ] P
— = = = _—

| Chtch Brake inch Mode

InchMede. SafetyEnable

CBM InchiMode o1

Ack Tyvpe MANLAL
Inch Time (Msec) 5000

Enable InchModeSelecied
L]
Safely Enable Inchiode, SafetyEnable

Standard Enable EnableinchMode
Start RunStabonStart

Press In Motion KotionWenitor. 01
L]

Wotion Monitor Fauk ALWAYS_0K
14

Shide Zone  CrankPosiion. Shdefone
5(TOF) =

Safedy Enable Ack Modulei:LPHi1Data
LE ]
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SafetiesOK  ValvesOK  CrankPosition FP  SingleStrokelode. SafetyEnable

= = = [m= = (s —— -
CBSSM
Cluich Brake Single Stroke Mode —
CBSSM SingleStrokeMode — 01
Ack Type MANUAL
Takeover Mode DISABLED
Enable SingleStrokeSelected
O
Safety Enable SingleSirokeMode SafetyEnable
14m
Standard Enable EnableSingleStrokeMode
Od=
Start RunStationStart
4=
Press In Motion MotionMonitor.01
04
Meotion Monitor Fault MotionMonitor_IS
14
Skde Zone CrankPosition. SkdeZone
5 (TOP)w=
Safety Enable Ack Module1:1Pt11Data
O4=
SafetiesOK  ValesOK  CrankPosition FP  Continuoushiode. SafetyEnable
= [mm = [m= - - - E—
CBCM
Clutch Brake Confinuous Mode
CBCM ContinuousMede — 01—
Ack Type MANUAL
Mode IMMEDLATE WITH ARMNG —CA
Takeover Mode MSABLED
Enabhe ContinuousMedeSelected
O4=
Safely Enable ContinwousMode SafetyEnable
14m
Standard Enable EnableContinuousiode
4=
Arm Continuous ArmContinuousinput
O
Start RunStationStart
(4=
Stop At Top StopPressinput
O4=
Pres= In Motion MotionMonitor .01
4=
Motion Monitor Fault MotienMonitor_IS
14
Slide Zone CrankPosition. SkdeZone
3 (TOF)*~=
Safety Enable Ack Medule1:1.Pi11Data
(4=
ContinuouzMode CA ArmContinuousPromgt
InchiMode. 01 PrezsRun
SingleStrokeMode. 01 ‘

ContinuousMode. 01 ‘

The programming software is used to configure the input and test output
parameters of the Guard I/O module, as shown.
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Module Definition

Fe

Medule Definition [==]

Series:
Revision: 001 |2

Electronic Keying: [Exact Match -
Input Crata; Safety £
Input Status: Combined Status - Muting A
Output Data: Test 2
Data Format: Integer |

K ] [ Cancel ] [ Help

Rockwell Automation suggests selecting Exact Match from the Electronic
Keying list. You can also select Compatible Match.

Module Input Configuration

| General | Connection | Safety | Module Info | Input Corfiguration |Test Output |

Point Operation — Input Delay Time (ms)
es

Paint Di Point Mode
Type ;%Ircnr: ?:12? Source | gfr.on | On-s0ff
0 | Single - 0 «| Safety Pulse Test || 0 E3 0+ 05
1 L ~ || Safety Pulse Test || 1 L] 0+ 05
2 | Single - 0 | Safety || None || 0+ =
3 L - || Safety |« None || 0+ =
4 | Single - 0 «| Mot Used || None || 0+ =
5 = - || Not Used ||| None |« 05 05
g | Single - 0 «| Mot Used ||| None |« 05 05
7 = - || Not Used ||| None |« 05 05
3 | Single - 0 «| Mot Used || None |« 05 05
g = ~ || Not Used || None |« 05 05
10 | Single - 0 +| Mot Used || None |« 05 05
11 = ~ || Safety ||| None |« 05 05

Input Emor Latch Time: 1000+ ms
Status: Offine [ 0K ] [ Cancel ] Apply Help
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Module Test Output Configuration

| General | Connection I Safety | Module Info | Input Configuration | Test Output |

Point Point Mode

0 |Pulse Test

Pulze Test

1
2 | Standard
3 | Power Supply

Lxl
L=l
L]
L=l

Status: Offline

Auxiliary Valve Control

(AvC)

0K | | Cancsl Apphy Help

See also

CamShaft Monitor (CSM) on page 288

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Auxiliary Valve Control (AVC) instruction controls an auxiliary valve that
is used with the main clutch or brake valves of a press. This instruction is used
when a delay is desired between the enabling or disabling of the main clutch
or brake valves and an auxiliary valve (for example, a soft clutch or brake
application). The clutch or brake can then be engaged in a two-step sequence
providing pressure relief for smoother starting or stopping of the press. One
AVC instruction is required for each function that is to be implemented. For
example, if a delay is needed when starting and stopping a press, one AVC
instruction controls the start delay and another AVC instruction controls the
stop delay.

The timing of the auxiliary valve reaction is configurable. Also, the instruction
can be set up to handle different valve types and positive or negative feedback
signals.

ATTENTION: It is not always desirable to allow the auxiliary valve reaction to be
delayed. For example, in a press safety application, soft braking during the
press downstroke is not allowed. For this reason, delays can be temporarily
disabled by tuning the Delay Enable Input OFF (0).
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Available Languages
Ladder Diagram

AVC

Auxiliary Vahee Control

ANC 7 o1

Feedback Type 7

Feedback Reaction Time (Msec] 7 FP

Delay Type 7

Delay Time (M=zec) 7

Output Follows Actuate 7

Actuate ?
77

Delay Enable ?
7

Feedback 1 7
7

Input Status 7
Ef

Output Status 7
7

Re=set 7
7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in Structured Text.

Operands

IMPORTANT  Unexpected operation may occur if:
o Qutput tag operands are overwritten.
o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.

ATTENTION: If changing instruction operands while in Run mode, accept the
pending edits and cycle the controller mode from Program to Run for the
changes to take effect.

The following table provides the operands used to configure the instruction.
These operands cannot be changed at runtime.

Operand Data Type Format Description

AVC AUX_VALVE_CONTROL tag AVC structure
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Operand

Data Type

Format

Description

Feedback Type

BOOL

Drop Down

This operand defines feedback OFF and ON states for positive
and negative feedback.

Positive (1) OFF (0): Output 10FF, Feedback 1
OFF.

ON (1): Output 10N, Feedback 1
ON.

Negative (0) OFF (0): Output 10FF, Feedback 1
ON.

ON (1): Output 10N, Feedback 1
OFF.

Feedback Reaction Time

DINT

immediate

This operand specifies the amount of time that the instruction
waits for the Feedback 1input to reflect the state of OQutput 1
as defined by the Feedback Type operand.

The valid range is 5 to 1000 ms

Delay Type

BOOL

name

This operand specifies where the auxiliary valve delay is to
occur. See the timing diagrams below for details.

ON (1): The delay occurs when the Actuate input transitions
from OFF (0) to ON (1).

OFF (0): The delay occurs when the Actuate input transitions
from ON (1) to OFF (0).

Delay Time

DINT

immediate

This operand defines the time delay.
The valid range is 5 to 2000 ms.

Output Follows Actuate

BOOL

name

This operand specifies how the auxiliary valve reacts to the
Actuate input. See the timing diagrams below for details.
True: Output 1changes state following the Actuate input.
False: Output 1changes state opposite to the Actuate input.

The following table explains the instruction inputs. The inputs may be field
device signals from input devices or derived from user logic.

Operand

Data Type

Format

Description

Actuate

BOOL

—

ag

This input is the signal to actuate the valve. A change in state
on this input causes Output 1(the auxiliary valve) to react
depending on the how the instruction is configured. See the
timing diagrams below for more information.

ON (1): Output 1energizes as specified by the Delay Type and
Output Follows Actuate inputs.

OFF (0): Output 1de-energizes as specified by the Delay Type
and Output Follows Actuate inputs.

Delay Enable

BOOL

—

ag

This input indicates whether auxiliary valve delays are
currently enabled. It can be used to temporarily disable
auxiliary valve delays. If a delay of the auxiliary valve is not
desired during any part of press operation, this input can be
set to OFF (0).

ON (1): Delays are currently allowed.

OFF (0): Delays are not currently allowed and the auxiliary
valve reacts immediately.

Feedback 1

BOOL

This input is constantly monitored to make sure that it reflects
Output 1. When Output 1transitions, this input must react
within the configured Feedback Reaction Time.
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Operand Data Type | Format Description
If instruction inputs are from a safety I/0 module, this value is
the status from the I/0 module or modules (Connection Status
or Combined Status). If instruction inputs are derived from
Input Status BOOL Fag . internal logic, it is the application programmer’s responsibility
immediate . o
to determine the conditions.
ON (1): The inputs to this instruction are valid.
OFF (0): The inputs to this instruction are invalid.
This input indicates the output status of the |/0 module
. connected to this instruction.
Output Status BOOL irangmediate ON (1): The output module is operating properly.
OFF (0): The output module is faulted or offline. Instruction
outputs are set their safe state.
‘ This input clears instruction faults provided the fault condition
Reset” BOOL 'ag . is not present.
immediate
ON (1): The Fault Present and Fault Code outputs are reset.
@ISO 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction.
Rename the “Reset_Signal” tag in this example to the reset signal tagname.
Then use the OSF instruction Output Bit tag as the instruction’s reset source.
Reset_Signal 0OSF
Cne Shet Falling
Storage Bt OSF_Internal 5B
Cutput Bit F_Edge Reset OB
The following table explains the instruction outputs. The outputs may be field
device signals, or may be derived from user logic.
Name Data Type Description
This output is used to control an auxiliary
valve. Output 1is de-energized when:
o Avalve feedback fault occurs as described
in the Auxiliary Valve Feedback Fault
section below.
 Input Status or Qutput Status inputs turn
Output 1(01 BOOL
put1 (01 0FF (0).
o The normal operation of the instruction
causes Output 1to be de-energized as
described in the timing diagrams starting in
the Normal Augxiliary Valve Reaction (Delay
Type = On) section below.
ON (1): A fault is present in the instruction.
Fault Present (FP) BOOL . . .
OFF (0): The instruction is operating normally.
This output indicates the type of fault that
occurred. See the AVC Fault Codes section
Fault Code DINT .
below for a list of fault codes.
This operand is not safety-related.
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Name Data Type Description

This output indicates the diagnostic status of
the instruction. See the AVC - Diagnostic
Codes below for a list of diagnostic codes.
This operand is not safety-related.

Diagnostic Code Integer

IMPORTANT Do not write to any instruction output tag under any circumstances.

Operation

Normal Auxiliary Valve Reaction (Delay Type = On)

The following diagram shows a typical soft clutch setup where the auxiliary
valve instruction is configured for an On-delay. When Actuate transitions
from OFF (0) to ON (1) at (A), the delay timer starts if the Delay Enable input is
ON (1). If the Output Follows Actuate input is True, Output 1 energizes once
the delay period is over at (B). If the Output Follows Actuate input is False,
Output 1is energized only during the delay period. When the Actuate input
transitions from ON (1) to OFF (0), Output 1 follows it and is de-energized
immediately if the Output Follows Actuate input is True.

Delay Type = ON (1)
Output Follows Actuate = True (1)

1
Actuate

0

|
|
|
|
I
|
|

1
Output 1
]

4— Delay Time

W

® ® O

Input Status, Output Status, and Delay Enable (not shown) = 0N (1}

Delay Type = ON (1)
Output Follows Actuate = False (0}

® ®

Input Status, Output Status, and Delay Enable (not shown) =

| ; '
Actuate !
0 I
| 1 |
1 L] !
Output 1 —b_|1— Delay Time
) 1] ]
©
ON
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326

In a soft clutch application, the time period from (A) to (B) indicates the ‘soft’
part of the clutch engagement where there is pressure relief through the
auxiliary valve. During this period, the main clutch valve is choked yielding a
smoother clutch engagement.

Normal Auxiliary Valve Reaction (Delay Type = 0ff)

This example shows a typical brake setup where the auxiliary valve instruction
is configured for an Off-delay. When the Acutate input transitions from OFF
(0) to ON (1) at (A), Output 1 energizes immediately if the Output Follows
Acutate input is True. When the Actuate input transitions from ON (1) to OFF
(0) at (B), the delay timer starts if the Delay Enabled input is ON (1). If the
Output Follows Actuate input is True, Output 1 remains energized until the
delay period ends at (C). Output 1 is then de-energized. If the Output Follows
Actuate input is False, Output 1 is energized only during the delay period.

Delay Type = OFF {0}
Output Follows Actuate = True (1)

1

Actuate
0

]

1
Output 1
0

|
|
Delay Time —N:
1

® (C

Input Status, Output Status, and Delay Enable (not shown)= 0N (1]

Delay Type = OFF (0}
Output Follows Actuate = False (0)

1
Actuate

0

1
Output 1
0

Delay Time —» —

I
|
: e
® ® ©

Input Status, Output Status, and Delay Enable (not shown) = 0N (1)

In a soft brake application, the time period from (B) to (C) indicates the ‘soft’
part of the brake engagement, where there is pressure relief from the auxiliary
valve. During this period, the brake valve is choked, yielding a smoother brake
engagement.
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Immediate Auxiliary Valve Reaction (Delay Type = On)

This example shows the Delay Enable input changing from ON (1) to OFF (0)
during the On-delay phase. When the Actuate input transitions from OFF (0)
to ON (1) at (A), the delay timer starts. Then, the Delay Enable input
transitions from ON (1) to OFF (o) before the delay timer expires and Output 1
is immediately energized at (B).
Delay Type = ON (1)
Output Follows Actuate (not shown) = True (1)
1

]
Actuate I
0 I
| I
| |
1 ]
Delay Enable !
4 |
1
1 BE
Output 1 —hl #— Delay Time
0 |
@®

nput Status and Output Status (not shown) = 0N (1)

Immediate Auxiliary Valve Reaction (Delay Type = 0ff)

This example shows the Delay Enable input changing from ON (1) to OFF (0)
during the Off-delay phase. When the Actuate input transitions from ON (1) to
OFF (0) at (A), the delay timer starts. Then, the Delay Enable input transitions
from ON (1) to OFF (0) before the delay timer expires and Output1is
immediately de-energized at (B).

Delay Type = OFF (0}
Output Follows Actuate (not shown) = True (1}

1
Actuate
0

il b

|

|

Delay Enal:ule‘I ;
0 I
I

|

1
Output 1 Delay Time —p
0

®®

nput Status and Output Status {not shown) = ON (D)
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Auxiliary Valve Feedback Fault

This timing diagram shows an example of a Feedback fault where the
auxiliary valve did not react within the specified time with Delay Type = ON
(1), Output Follows Acutate = True, and Feedback Type = Positive. When the
Actuate input transitions from OFF (0) to ON (1) at (A), the delay timer begins.
After the delay timer expires at (B), Output 1 is energized. At (C), the Feedback
1input has not reacted within the specified Feedback Reaction Time, causing
a fault. Output 1is de-energized.

The Fault Present output is cleared at (D) because the Reset input has been
asserted and the Feedback 1 input is in the correct state. However, Output 1
cannot be energized again until (E), when the Actuate input turns OFF (0).

Actuate

!
l
0 I
|
'
Delay Enable i

|
1 :
|
|

0

i
|
|
|
I
I
]
I
I
Feadback :
I
|

1 Reaction Time
Feedback 1 i . 'ﬂ—Fl

Fault Present
0

|
1

Output 1
0

|
I
Delay Time

i

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|

. ;

® ® © ® ®

Output Follows Actuate (not shown) = True

Delay Type=0N (1)

Feedback type = Pozitive

Input Status and Output Status (not shown) =0M (1)

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Fault Codes and Corrective Alarms

The fault codes are listed in hexadecimal format followed by decimal format.
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Fault Code Description Corrective Action
0 No fault. None.
16420 The Input Status input transitioned from o Check the I/0 module
3 ON (1) to OFF (0) while the instruction was connection.
executing. o Reset the fault.
18421 The Output Status input transitioned from | ® Check the I/0 module
= ON (1) to OFF (0) while the instruction was connection.
executing. o Reset the fault.
1645020 Feedback is inconsistent with the valve o Check the feedback signal.
20512 output. o Reset the fault.
1645021 Feedback did not turn ON (1) when Output 1 | e Check the feedback signal.
20513 transitioned from OFF (0) to ON (1) o Adjust the Feedback Reaction
1645022 Feedback did not turn OFF when Output 1 Time, if necessary.
20514 transitioned from ON (1) to OFF (0). o Reset the fault.

Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.
Diagnostic Code | Description Corrective Action
0 No fault. None.
16420
The |npl.Jt Status was OFF (0) when the Check the I/0 module connection.
32 instruction started.
16421 i
The.[]utput ?tatus input was OFF (0) when Check the I/0 module connection.
33 the instruction started.
1645000 L .
20480 The Actuate input is held ON (1). Set the Actuate input to OFF (0).

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in is false.

Rung-condition-in is false | The .01,.02, and .FP outputs are cleared to false.
The Diagnostic Code and Fault Code outputs are set to 0

Rung-condition-in is true The instruction executes as described in the Operation section.

Postscan Same as Rung-condition-in is false.
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See also

Auxiliary Valve Control (AVC) wiring and programming example on
page 330

Metal Form Instructions on page 239

Index Through Arrays on page 540

Auxiliary Valve Control This topic demonstrates how to program the instruction in the safety control

.. portion of an application.
(AVC) wiring and
. Tip: The standard control portion of the application is not shown in the following diagram.
programming example

Wiring Diagram
24v 0C

Momentary
Push Button H
(reset)
31 52 33 54

24V Ground
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Programming Diagram

This programming diagram shows the Auxiliary Valve Control (AVC)
instruction used with a Main Valve Control (MVC) instruction.

T Mainvalve

Negative Feedback Type Output 1
ms Feedback Reaction Time  Qutput 2

Module1:0 Fid0Data
Module1:0.PtD1Data

T Press Aun’ 5 Actuate
Module11 PtO0Data Feedoack 1
Module11 Pt01Data Feedback ?
Modulel:LinputStatus Input Status
Module1].OutputStatu Output Status

Reset Fault Present e ——————— ey
x ...... VaivesOK? 1

_pyp  _ SoftClutchValve
Feadback Type IR
Feedback Reaction Time
Delay Type
Delay Time
Output Follows Actuate

Acutate
‘SoittiuichEnabie™ | Delay Enable
Module1 Pt0ZData Feadback 1

Input Status
Qutput Status

Reset Fault Present | —!

e SoftBrakeValve

Feedback Type Output 1 Module1:0.Pt03Data

Feedback Reaction Time
Delay Type
Delay Time
Output Follows Actuate

EranisraTPasitin 07 ">—] * s
SotBraleETatE T v

Module1:lPt03Data ZEl=liz vl

Input Status
Dutput Status

Resat Fault Present |

MOTE 1: This is an internal Boolean tag that has its value determined by other parts of the user application not shown in this example.
MOTE Z: This is an internal Boolean tag used by other parts of the user application and not shown in this example.
¥ey: Color code represents data ur \.-alue typically used.

S ()
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Ladder Diagram

M
Wain Vahe Contral
MG Main\ahve |01
Feedback Type NEGATIVE
Feedback Reaction Time (Msec) S00 02
Actuate PressRun

] FP
Feadback 1 WMaodulet: PtO0Data

]
Feadback 2 Wedule1:1.Pt01 Dats

1]
nput Status Wodulet:LinputStatus

1]
Dutput Status Module1; 1 OutpuiStatus.

1]
Heset Wodule1:1.Pt07Date

1]

Maimvale 01  Medule1.0,PID0Data
MainWale.02 Medule1:0.Pi010ata
Wainalve FP WalvesOK
- = —
AT
1 Aurdilary Valve Control

ANC SofRClutchValve (01
Feadback Type MEGATIVE
Feedback Reaction Tme (Msec) S FPI—
Delay Type aN
Delay Time (Msec) 50
Outpat Follows Actuate True
Actuate PressRun

]
Delay Enable SoftClulchEnable

[i]
Feedback 1 WModule1:| PIOZ0ata

]
nput Status Wodulet:LinputStatus

L
Dutput Stalus Module1 1 Outpuistatus.

L]
Resel Modulet:| PIOTDate

1]

SofCiutchvahe 01

WModulel:0 PIOZ0ata

SofiBrakeEnable  CrankPosition.DZ SofiBrake'Vahee. DelayEnabls

o1 —

HFP—

e ==
ANV
Aurdilary Vahee Control
ANC SoftBrakeValve
Feadback Type MEGATIVE
Feedback Reaction Time (Msec) S0
Delay Type OFF
Delay Time (Msec) 0
Cutpat Follows Actuste False
Actuate PrezsRun
]
Delay Enable  SoftBrake\alve DelayEnable
L]
Feedback 1 Modulet:| PHOZ0ata
]
nput Status WModulet:lInputStatus.
]
Output Status Module1; L OutputStatus.
]
Reset Module1:| P07 Data
1]
SoNBrakevaie 01

1k

WModulen:Q PO30ata

i

WainValve. FP  SoftCulchValve FP  SofiBrakeVale. FP

VahvesOK

h
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The Logix Designer application is used to configure the input and test output
operands of the Guard I/O, as illustrated.

Module Definition

e

Medule Definition [== ]
Series:
Revision: 001 [

Electranic Kevying: [Exact Match -
Input Data: Safety ||
Input Status: Combined Status - Muting =
Output Data: Test I
Data Format: Integer 3

[ Ok ] [ Cancel ] [ Help ]

Rockwell Automation suggests using Exact Match, as shown. However,
setting Electronic Keying to Compatible Match is allowed.
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Module Input Configuration

| General | Connection | Safety | Maodule Infa | Input Corfiguration |Test Output | Output Corfiguration

Point Operation e Input Delay Time (ms)
s
Point i Point Mode

Type :;r: ?;g? source | ot -on | on-0ff

0 | 5Single - 0 -| Safety Pulse Test ||| 0 L] 03 03

1 i Safety Pulse Test |1 = 0+ U=

2 | Single - 0 «| Safety Pulse Test || 0 | 0 3 0 3

3 ) Safety Pulse Test ||| 1 = 03 0+

4 | Single - 0 «| HotUsed ||| Mone |« 0 -3 0 -3

5 = Mot Used | ][ Mone || 0 = 0 =

6 | Single - 0 ~| Mot Used ||| Mone |« 03 03

7 i Safety | ][ Mone | =] 0 = 0 5

Input Emor Latch Time: 1000 ms
Status: Offline OK ] [ Cancel Apphy

Module Test Output Configuration

| General I Connection | Safety | Module Info | Input Configuration | Test Output |Output Configuration

Point

Point Mode

0

Pulse Test

Pulse Test

Mot Used

1
2
3

ol o o

Mot Used

Status: Offline

0K | | Cancel

Ppply
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Module Output Configuration

| General | Connection I Safety I Module Infa | Input Corfiguration I Test Cutput | Output Configuration

Point Operation
Point Point Mode
Type
0 |Single 4 Safety ]
1 L_|[Safety 2
2 | Dual = Safety 2
3 | |[Safety 2
4 | Dual o || Mot Used 2
5 __|[Mot Used =]
6 | Dual i Mot Used 2
T ||| Mot Used |

COutput Ermor Latch Time: 1000~ ms

Status: Offine oK ] [ Cancel Apply Help

See also

Auxiliary Valve Control (AVC) on page 321

Main Valve Control (MVC) This instruction app'hes to the Compact Gt'lardLoglx 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Main Valve Control (MVC) instruction is used to control and monitor the
main clutch or brake valve. This instruction supports valves with various
reaction times and positive or negative feedback signals. Single-channel
valves are supported by combining Output 1 and Output 2 to control the valve
and combining Feedback 1 and Feedback 2 for monitoring.
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Available Languages

Ladder Diagram

MW

Main Vahre Control
MWC

Feedback Type
Feedback Reaction Time (Mzec
Actuate

Feedback 1

Feedback 2

Inpu

t Status

Output Status

Reset

Function Block

01

0z

el ol nd rwd

2?2 (FP

*

7

"

7

e

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT  Unexpected operation may occur if:
o Output tag operands are overwritten.
o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.

A

ATTENTION: If changing instruction operands while in Run mode, accept the pending edits and cycle
the controller mode from Program to Run for the changes to take effect.

The following table provides the operand used to configure the instruction.
These operands cannot be changed at runtime.

Operand Data Type Format Description
MAIN_VALVE_CON

MVC TROL tag MVC structure

Feedback _ This operand defines the feedback OFF and ON states for
BOOL list item . . .

Type positive and negative feedback signals.
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Operand Data Type Format Description
» OFF (0): Feedbacks OFF / Outputs OFF
Pasitive (1)
ON (1) Feedbacks ON / Outputs ON
Negative (0] OFF (0): Feedbacks ON / Outputs OFF
K ON (1): Feedbacks OFF / Outputs ON

This operand specifies the amount of time that the

Feedback instruction waits for Feedback 1and Feedback 2 inputs to
Reaction DINT immediate reflect the state of Qutput 1and Output 2 as defined by the
Time Feedback Type operand.

The valid range is 5 to 1000 ms.

The following table explains the instruction inputs. The inputs can be field
device signals from input devices or be derived from the user logic.

Operand Data Type | Format Description
Actuate BOOL tag This input energizes or de-energizes Qutput 1and Output 2.
OFF (0)- > ON (1): Output 1and Output 2 are energized if no
faults exist.
ON (1) - > OFF (0) Output 1and Output 2 are de-energized.
Feedback 1 BOOL tag These inputs are constantly monitored to make sure that
Feedback 2 BOOL tag they reflect the state of Output 1and Output 2. When Output 1

and Output 2 transition, these inputs must react within the
Feedback Reaction Time.

Input Status BOOL tag If instruction inputs are from a safety /0 module, this value
immediate is the status from the 1/0 module or modules (Connection
Status or Combined Status). If instruction inputs are derived
from internal logic, it is the application programmer’s
responsibility to determine the conditions.

ON (1): The inputs to this instruction are valid.

OFF (0): The inputs to this instruction are invalid.

Output Status BOOL tag This input indicates the output status of the /0 module or
immediate modules used by this instruction.

ON (1): The output module is operating properly.

OFF (0): The output module is faulted. Instruction outputs are
set their de-energized (safe) state.

Reset' BOOL tag This input clears the instruction faults provided the fault
condition is not present.
ON (1): The Fault Present and Fault Code outputs are reset.

'ISO 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the ‘Reset_Signal’ tag in the example shown
below to the reset signal tag name. Then use the OSF instruction Output Bit
tag as the instruction’s reset source.

Reset_Signal OsF

One Shot Falling
torage Bit OSF_Internal SB

L

Jutput Bit F_Edge Reset 0B

The following table explains the instruction outputs. The outputs can be field
device signals or be derived from user logic.
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Operand

Data Type

Description

Output 1(01)

BOOL

Output 2(02)

BOOL

A redundant pair, these outputs are used to control a press

clutch or brake valve. The outputs are de-energized when the

following occurs:

o A feedback fault occurs.

o |nput Status or Output Status inputs turn OFf

o The normal operation of the instruction causes Output 1and
Output 2 to be de-energized as described in the timing
diagram.

Fault Present (FP)

BOOL

ON (1): A fault is present in the instruction.
OFF (0): The instruction is operating normally.

Fault Code

DINT

This output indicates the type of fault that occurred. See the
Fault Codes section below for the list of fault codes.
This operand is not safety-related

Diagnostic Code

DINT

This output indicates the diagnostic status of the instruction.
See the Diagnostic Codes section below for a list of diagnostic
codes.

This operand is not safety-related.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-

indexing faults.

Execution

Condition/State

Action Taken

Prescan

Same as Rung-condition-in is false.

Rung-condition-in is false

The .01,.02, and .FP outputs are cleared to false.
The Diagnostic Code and Fault Code outputs are set to 0.

Rung-condition-in is true

The instruction executes.

Postscan

Same as Rung-condition-in is false.
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Operation

Normal

This timing diagram shows normal operation of this instruction to control a
press clutch or brake valve with Feedback Type = Positive. Outputs 1 and 2 are
energized when the Actuate input transitions from OFF (0) to ON (1) at (A).
Both feedback inputs react before the Feedback Reaction Time expires, so the
outputs remain energized in a steady state at (B). Outputs 1 and 2 are de-
energized at (C) when the Actuate input transitions from ON (1) to OFF (0).
Both of the feedback inputs react before the Feedback Reaction Time expires
so the outputs remain de-energized in steady state at (D).

Actuats | i i
0 I I
1 1
1 i l
Feadhack 1 H |
i I
0 T 1 |
-1 1
1 -1 M
Feadback 2 | Feedback —H
] : Reaction Tima 4
HH |
Diutput 1 I I !
o [} : 11 |
[ [
1 : |
Dutput 2 I !
o i i
O )]

Fesdback Typs (not shown) = Positive
input Status and Qutput Status (not shown) = ON1)}

Feedback Fault

The following diagram is an example of how a feedback fault can occur when
either of the Feedback inputs fail to reflect the state of Outputs 1 and correctly
with Feedback Type = Positive. Outputs 1 and 2 are energized at (A), but at (B),
Feedback 2 has not transitioned from OFF (0) to ON (1) before the Feedback
Reaction Time has expired, which generates a Feedback fault. The fault cannot
be cleared at (C) because the Feedbacks 1 and 2 do not yet reflect the state of
Outputs 1 and 2. The fault is cleared when an OFF (o) to ON (1) transition is
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340

detected on the Reset input and both Feedback inputs are OFF (o), correctly
reflecting the state of Outputs 1 and 2 at (D).

1
Actuate

]

1
Feedback 1

o Foed back

gaction Ti

=

1
Feedback Z
]

1
Resst
i}

HH

i
Fault Frazant
]

g e e

1
(utput 1
a

1
Output 2
1]

’_I

® ® ©

Feadback Typs (not show) = Positive
Input Status and Qutput Status (not shown) = 0N [1)

@.______________

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

Fault Code Description Corrective Action

0 No fault. None

16420 The Input Status input transitioned from ON(1)to | e Check the I/0 module connection.
32 OFF (0) while the instruction was executing. e Reset the fault.

16421 The Output Status input transitioned from ON (1)to | @ Check the I/0 module connection.
33 OFF (0) while the instruction was executing. o Reset the fault.

16#5000 Feedback 1and Feedback 2 turned OFF (0) e Check the feedback signal.
20480 unexpectedly. o Reset the fault.

1645001 Feedback 1turned OFF (0) unexpectedly. o Check the feedback 1signal.
20481 o Reset the fault.

1645002 Feedback 2 turned OFF (0) unexpectedly. o Check the feedback 2 signal.
20482 o Reset the fault.

1645003 Feedback 1and Feedback 2 turned ON (1) e Check the feedback signals.
20483 unexpectedly. o Reset the fault.
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Fault Code Description Corrective Action
1645004 Feedback 1turned ON (1) unexpectedly. o Check the feedback 1signal.
20484 o Reset the fault.
1645005 Feedback 2 turned ON (1) unexpectedly. e Check the feedback 2 signal.
20485 o Reset the fault.
16#5006 Feedback 1and Feedback 2 did not turn ON (1) o Check the feedback signal.
20486 within the configured Feedback Reaction Time. o Adjust the Feedback Reaction Time, if
necessary
o Reset the fault.
1645007 Feedback 1did not turn ON (1) within the configured | e Check the feedback 1 signal.
20487 Feedback Reaction Time. o Adjust the Feedback Reaction Time, if
necessary
o Reset the fault.
1645008 Feedback 2 did not turn ON (1) within the o Check the feedback 2 signal
20488 configured Feedback Reaction Time. o Adjust the Feedback Reaction Time, if
necessary
o Reset the fault.
1645009 Feedback 1and Feedback 2 did not turn OFF (0) e Check the feedback signal
20489 within the configured Feedback Reaction Time. o Adjust the Feedback Reaction Time, if
necessary
o Reset the fault.
16#500A Feedback 1did not turn OFF (0) within the o Check the feedback 1signal
20490 configured Feedback Reaction Time. o Adjust the Feedback Reaction Time, if
necessary
o Reset the fault.
16#5008 Feedback 2 did not turn OFF (0) within the o Check the feedback 2 signal
20491 configured Feedback Reaction Time. o Adjust the Feedback Reaction Time, if
necessary
o Reset the fault.

Diagnostic Codes and Corrective Actions

The diagnostic codes are listed in hexadecimal format followed by decimal

format.
Diagnostic Code Description Corrective Action
0 No fault. None
16420 The Input Status was OFF (0) when the instruction [ Check the 1/0 module connection.
32 started.
16421 The Output Status input transitioned from ON (1) to | Check the 1/0 module connection.
33 OFF (0) while the instruction was executing.
1645000 The Actuate input is held ON (1). Set the Actuate input to OFF (0).
20480
See also
Maintenance Valve Control (MVC) wiring and programming example
on page 342

Index Through Arrays on page 540
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Auxiliary Valve Control (AVC) on page 321

Maintenance Manual Valve Control (MMVC) on page 346

Maintenance Valve Control This topic demonstrates how to wire the Guard I/O module and program the
.. instruction in the safety control portion of an application.
(MVC) wiring and

. Tip: The standard control portion of the application is not shown in the following diagram.
programming example

Wiring Diagram
MY

Mom
Pushm H

3| ) {reset]

o o X

This programming diagram shows the Main Valve Control (MVC) instruction
with inputs and outputs.

MV Ground
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Programming Diagram

Malntale
Dutput 1 Mocule1:0 Prooliata
Durtput 2 Meodulet £ Pton Data

Fanlt Pressentf Valvesdi?

HOTE 1: This tag Is an Inkamal Boolzan tag that has s wabe delermined by other parts of the wser application that are not shown In this eample.
HOTE 2: Thistag ksan Inb=meal Booksan tag that is used by ather parts of the wer applcation that ae not shown inthis example.

Key:Coor code presents data oralie typialyussd

oy mappel Vaiddle o Cmdudnge

Ladder Diagram

WMWC
Main Vahre Control
WMWC WMainValve o1
Feedback Type NEGATIE
Feedback Reaction Time (Msec) S00 0z
Actuate ManualahleControl 01

04— FP
Feedback 1 Module1: | PtO0Data

4=
Feedback 2 Module1:1.Pt01Data

0 4=
Input Status Module1:LinputStatus

4=
Cutput Status Module1:l.Output3tatus

0 4=
Rezet Module1: . Pt07Data

0 4=

Mainvalve. .01  Module1:0.Pt00Data

MainVale 02  Module1:0.Pt01Data
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Module Definition

The following sections provide examples of how to use the programming
software to set the Guard I/O module configuration operands.

o

1

Module Definition =35

Series:
Revision: 001 2

Electronic Keying: [Exact Match -
Input Data: Safety ||
Input Status: Combined Status - Muting ||
Cutput Drata: Mane ||
Data Format: Integer 2

[ K ] [ Cancel ] [ Help ]

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. It also acceptable to select Compatible Match.
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Module Input Configuration

| General | Connection | Safety I Module Info | Input Corfiguration |Test Output I Output Ccnﬁgumtinn|

Paint Operation — Input Delay Time (ms}
esf
Point Discrepan Point Mode

Type zail F('ms'f'" Source | gff»0n | On--Off

0 |Single s 0 «| Safety Pulze Test || 0 |+ 0 = 0 -5

d il ~ || Safety Pulse Test ||| 1 | 03 0=

2 |Single e 0 «|fNot Used ||| Mone || 0 = 0

3 . || Mot Used | ][ Mone | =] 0 = =

4 |Single e 0 «|fNot Used ||| Mone || 0= 03

g . ~ || Mot Used |=)[ Mone |+ 0 = 0 =

g |Single B 0 «|fNot Used ||| Monge || 05 0 -5

7 L ~ || Safety | =) Mone |+ 0+ 0+

Input Ermor Latch Time: 1000/ ms
Status: Offline oK | | Cancel Apply Help

Module Test Output Configuration

| General | Connection I Safety | Module Irfo | Input Corfiguration | Test Output |Output Corfiguration

Point Point Mode
0 |Pulzse Test

1 |Pulzse Test

2 |MotUsed

3 |MotUsed

fo o s s

Status: Offline QK ] ’ Cancel Apphy Help
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Module Output Configuration

| Genersl I Connection | Safety | Module Info | Input Corfiguration I Test Output | Output Configuration

Point Operation
Point Point Mode
Type
0 |Single Safety B
1 ||| Safety B
2 | Dual - Mot Used B
3 ||| Mot Used B
4 | Dual - Mot Used B
5 ||| Mot Used B
§ | Dual - Mot Used B
7 ||| Mot Used B
Qutput Emor Latch Time: 1000 ms
Status: Cffline OK ] [ Cancel Apply Help
See also

Maintenance Manual Valve

Control (MMVC)

Main Valve Control (MVC) on page 335

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,

Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The Maintenance Manual Valve Control (MMVC) instruction is intended to

drive a

press valve manually during a maintenance operation. Manual drive of

the valve is permitted when the instruction is enabled and in the permissive

state. The permissive state means all of these conditions have been met:

A key switch is enabled.

The flywheel is stopped.

The slide is at bottom-dead-center (BDC).
The Safety Enable input is ON (1).

One instruction is required for each valve that needs to be manually

controlled.

ATTENTION: This instruction should only be enabled during a maintenance
! operation and should never be used during press operation.
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ATTENTION: Besides sourcing the Bottom and Flywheel Stopped inputs,
perform a visual inspection to make sure that the press is at bottom-dead-
center (BDC) and that the flywheel is not in motion before activating the
keyswitch and enabling the valve.

ATTENTION: The Keyswitch Enable Input must only be activated with a
! supervised key switch.

Available Languages
Ladder Diagram
MIWC
Maintenance Manual Vahve Control
MIMWC ? o1
Enable ?
7 FP
Keyswitch ?
7
Bottom ?
7
Fhrwheel Stopped ?
7
Safety Enable ?
7
Actuate ?
7
Input Status ?
7
Output Status ?
7
Reset 7
7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.
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Operands

IMPORTANT  Unexpected operation may occur if:

o (utput tag operands are overwritten.

o Members of a structure operand are overwritten.

o Structure operands are shared by multiple instructions.

ATTENTION: If changing instruction operands while in Run mode, accept the pending edits
! and cycle the controller mode from Program to Run for the changes to take effect.

The following table provides the operands used to configure the instruction.
These operands cannot be changed at runtime.

Operand

Data Type

Format Description

MMVC

MANUAL_VALVE_CONTROL

tag MMVC structure

The following table explains the instruction inputs. The inputs may be field
device signals from input devices or derived from user logic.

Operand

Data Type

Format

Description

Enable

BOOL

tag

This input is the instruction enable from mode switch.
This instruction should be enabled in maintenance mode
only.

ON (1): The instruction is enabled. Output 1can be
energized after the Actuate input transitions from OFF
(0) to ON (1) when the instruction is in the permissive
state.

OFF (0): The instruction is not enabled. Output 1cannot
be energized.

Keyswitch

BOOL

tag

This is the supervised keyswitch input for the
instruction.

ON: The instruction is activated.

OFF: The instruction is not activated. Output 1 cannot be
energized.

Bottom

BOOL

tag

This input indicates slide position.

ON (1): The slide is at bottom-dead-center (BDC).
OFF (0): The slide is not at BDC. Output 1cannot be
energized.

Flywheel
Stopped

BOOL

tag

This input indicates whether or not the flywheel is
stopped. This input must be ON (1) to allow manual valve
control.

ON (1): The flywheel is stopped.

OFF (0): The flywheel is not stopped.
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Operand DataType |Format Description

Safety Enable | BOOL tag This input represents the status of safety-related
permissive devices such as E-stops, light curtains or
safety gates. This input is optional on this instruction for
extra protection if required for a particular application.
ON (1): Indicates that permissive devices are actively
guarding the danger zone and permits the energizing of
Output 1.

OFF (0): Indicates that permissive devices are no longer
protecting the danger zone and prevents the energizing
of Output 1.

Actuate BOOL tag This input is the signal to manually actuate the valve,
energizing or de-energizing Output 1.

OFF (0) -> ON (1): Output Tis energized if the instruction
is enabled, the Keyswitch input is activated, and no
faults exist.

ON (1) -> OFF (0): Output Tis de-energized.

Input Status BOOL immediate

tag If instruction inputs are from a safety I/0 module, this is
the status from the I/0 module or modules (Connection
Status or Combined Status). If instruction inputs are
derived from internal logic, it is the application
programmer’s responsibility to determine the
conditions.

ON (1): The inputs to this instruction are valid.

OFF (0): The inputs to this instruction are invalid.

Qutput Status | BOOL immediate This input indicates the output status of the I/0 module
tag connected to this instruction.

ON (1): The output module is operating properly.

OFF (0): The output module is faulted or offline.
Instruction outputs are set their safe state.

Reset! BOOL tag This input clears the instruction faults provided the fault
condition is not present.

ON (1): The Fault Present and Fault Code outputs are
reset.

'ISO 13849-1 stipulates instruction reset functions must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add this logic immediately
before this instruction. Rename the ‘Reset_Signal’ tag in the example shown
below to the reset signal tag name. Then use the OSF instruction Output Bit
tag as the instruction’s reset source.
Reset_Signal OSF
One Shot Falling

Storage Bit  OSF_Internal SB
COutput Bit F_Edge Reset 0B

The following table explains the instruction outputs. The outputs may be field
device signals or derived from user logic.
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Operand Data Type Description

Output 1(01) BOOL This output manually controls a valve. The output is de-energized when:

o The Enable input transitions from ON (1) to OFF (0).

o The Keyswitch input transitions from ON (1) to OFF (0).

e The Bottom input transitions from ON (1) to OFF (0), indicating the slide has left
bottom-dead-center.

o The Flywheel Stopped input transitions from ON (1) to OFF (0), indicating
flywheel motion.

o The Safety Enable input transitions from ON (1) to OFF (0).

o The Input Status or OQutput Status inputs have turned OFF (0).

e The Actuate input transitions from ON (1) to OFF (0).

Fault Present (FP) BOOL ON (1): A fault is present in the instruction.
OFF (0): The instruction is operating normally.
Fault Code DINT This output indicates the type of fault that occurred. See the MMVC Fault Codes

section for a list of fault codes.
This operand is not safety-related.

Diagnostic Code DINT This output indicates the diagnostic status of the instruction. See the MMVC
Diagnostic Codes section below for a list of diagnostic codes.
This operand is not safety-related.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution
Condition/State Action Taken
Prescan Same as Rung-condition-in false.

Rung-condition-in is false
The .01, and .FP are cleared to false.

The Diagnostic Code and Fault Code outputs are set to 0.

Rung-condition-in is true | The instruction executes as described in the Operation section.

Postscan Same as Rung-condition-in false.

350 Rockwell Automation Publication 1756-RM095K-EN-P - September 2020



Chapter 2 Metal Form Instructions

Operation

Normal

This timing diagram shows normal operation of this instruction to manually
drive a valve. The instruction enters the permissive state at (A) because the
instruction has been enabled, bottom-dead-center (BDC) has been achieved,
the flywheel is stopped, and the Safety Enable input is ON (1). Output 1 is
energized at (B) because a rising edge is detected on the Actuate input,
manually energizing the valve. Output 1 is de-energized at (C) because the
Actuate input is turned OFF (0). Output 1 is energized again when another
rising edge is detected on the Actuate input at (D). Output 1 is de-energized at
(E) because the Enable input turns OFF (0), resetting the instruction. Finally,
Output 1is energized at (F) once the instruction is back in a permissive state
and a rising edge is detected on the Actuate input. None of the conditions in
this example results in a fault.

]
Enable |
0 |

T
Keyswitch
0

og

1

Bottom |
U |

]
Flywheel Stopped
0

0

]
Actuate

]
Output 1
0

|
I
L
|
i
|
I
I
|
I
I
I
:
] |
Safety Enable |
|
|
|
|
|
|
I
|
i
I
|

|

T
® @ ©0® ®
nput Status and Output Status (not shown) = ON (1)

Actuate in Non-permissive State

This timing diagram shows conditions that do not allow Output 1 to be
energized because the instruction is not in a permissive state when the
Actuate input transitions from OFF (0) to ON (1). Output 1 is not energized at
(A) because the instruction is not enabled when the Actuate input transitions
from OFF (0) to ON (1). The instruction is enabled, but faults immediately
when the Actuate input transitions from OFF to ON because the Safety Enable
input is OFF (0) at (B). The fault cannot be cleared because the fault condition
still exists at (C). Finally, the fault is cleared at (D) when the Reset input
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352

transitions from OFF (0) to ON (1) because the Safety Enable input is now ON
(1). Output 1 can now be energized when the Actuate input transitions from
OFF (0) to ON (1).

I
1 |
Enable : |
0 1
el
Keyswitch |
0

Bottom

1

i

I

}

I

I

|

I

|

:

0 i
|

|

Flywheel Stopped i

0

|

1

}

1
Safety Enable | |
0 i i
[
1
Actuate | I | |
j ]
I
!
I
[
1
]
1
1
|
|
]
I
I
[}
I
]
|
"l
A

0

Reset

1
Fault Present
0

1
Output 1
0

Input Status and Output Status (not shown| = ON (1]

Fault After Output 1Energized

Output 1is energized at (A) after the Actuate input transitions from OFF (0) to
ON (1) when the instruction is in the permissive state. The instruction faults at
(B) because the slide is no longer at bottom-dead-center (BDC). The fault is
cleared at (C) when the Reset input transitions from OFF (0) to ON (1) and the
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slide has returned to BDC. Another fault is generated at (D) when the Actuate
input transitions from OFF (0) to ON (1) and the flywheel is not stopped.

1

Enable I
0

1
Keyswitch
0

1
Bottom
0

1
Flywheel Stopped
0

1
Safety Enable
0

1 i
Actuat
uate | .

1
Reset

0

RRRRRREEE

1
Fault Present
0

1
Output 1
0

I
I
| I
I I
| I
A | i H
® ® ® ®
Input Status and Output Status (not shown) = ON (1)

False Rung State Behavior

When the instruction is executed on a false rung, all instruction outputs are
de-energized.

Fault Codes and Corrective Actions

The fault codes are listed in hexadecimal format followed by decimal format.

Fault Code | Description Corrective Action
0 No Fault None.
16520 The Input Status input transitioned from | e Check the I/0 module connection.
3 ON(1)to []F.F([])while the instruction o Reset the fault.
was executing.
The Output Status input transitioned o Check the 1/0 module connection.
16421 from ON (1) to OFF (0) while the o Reset the fault.
33 instruction was executing.
1645040 The slide was not at bottom-dead-center | ® Visually check to make sure the slide is at bottom.
20544 (BDC) when the Actuate input o Check the Bottom input signal.
transitioned from OFF (0) to ON (1). o Reset the fault.
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Fault Code | Description Corrective Action
. o Visually check to make sure that the flywheel is not in
Flywheel motion was detected when the .
1645041 . . motion.
Actuate input transitioned from OFF (0) . .
20545 t0 ON(1) o Check the Flywheel Stopped input signal.
] o Reset the fault.
Safety Enabi OFF (0} when th o Visually check that the permissive inputs tied to the
16#5042 afety T]a & was . (0) when the Safety Enable input are functioning properly.
Actuate input transitioned from OFF (0) . .
20546 t0 ON(1) o Check the Safety Enabled input signal.
] o Reset the fault.
1645043 The Keyswitch input was OFF (0) when | ® Turn the keyswitch on.
the Actuate input transitioned from OFF |  Check the Keyswitch input signal.
20547
(0)to ON(1). o Reset the fault.
Diagnostic Codes and Corrective Actions
The diagnostic codes are listed in hexadecimal format followed by decimal
format.
Diagnostic L . .
Description Corrective Action
Code
0 No Fault None.
16420
The Inpgt Status was OFF (0) when the Check the I/0 module connection.
32 instruction started.
16521 The Output Status input transitioned
33 from ON (1) to OFF (0) while the Check the /0 module connection.
instruction was executing.
1645000
20480 The Actuate input is held ON (1). Set the Actuate input to OFF (0).
1645040 The slide was not at bottom-dead- o Visually make sure that the slide is at bottom.
20544 center (BDC). o Check the Bottom input signal.
1645041 . o Visually make sure that the flywheel is not in motion.
Flywheel motion detected. X .
20545 o Check the Flywheel Stopped input signal.
1645042 o Visually make sure that the permissive inputs tied to
The Safety Enable signal is OFF (0). the Safety Enable signal are operating properly.
20546 . .
o Check the Safety Enable input signal.
1645043 - A
The keyswitch is disabled. Enable the Keyswitch input.
20547
See also
Maintenance Manual Valve Control (MMVC) wiring and programming
example on page 355
Index Through Arrays on page 540
Metal Form Instructions on page 239
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Maintenance Manual Valve
Control (MMVC) wiring and
programming example

24v0C

This topic demonstrates how to wire the Guard I/O module and program the
instruction in the safety control portion of an application.

This application example complies with ISO 13849-1, Category 4 operation.

Tip: The standard control portion of the application is not shown in the following diagram.

Wiring Diagram

51

Momentary Push Button
[reset]

@

Momentary
Push Button L—;

BOC Cam Safe Speed : (reset)

. O Maonitor
Zero Speed

Key Switch

24V Ground

This programming diagram shows the MMVC instruction used with a Dual-
channel Input Start (DCSRT) instruction and a Main Valve Control (MVC)
instruction.
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Programming Diagram

TeveliSateties
e Sietes

Module1:1 PilEData

Input Type  _ Qutput 1
00ms  >-Discrepancy ime

o e o

(N ORESe BEied > Enable

— MMVC

Keyswitch

Module1: PiD4Data Bottom
Module1:| Pt0S0ata Flywheg! Stopped

_OCSAT MEIPITEF‘IEF‘!CESMI‘I

Safety Enable

Actuate

Module1:1 Pi0ZData Channel A
Modulei:| Pt03Data Channel B

Module1:1InputStatus

Enable

Input Status

—Reset Fault Present

Input Status
Output Status

—| Reset

Qutput 1

Fault Present

ManualValveControl

Module1:1.0utputStatus

356

Key: Color code represents data or value typically used.

i Tag-mapped Vanable

v —

Negalive
lims >

r MVC
Enable

Feedback
Reaction Time

Output 1
Output 2

Module '] PtD0Data Feedback 1
Module1:1 Pt01Data Feedback 2

fctuate

Input Status

Dutput Status

b
-

Reset Fault Present

Module1:0_Pt0000ata
Maodule1:0_.Pt01Data
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Ladder Diagram

DCSRT
Dual Channel Input Start
DCSHT MaintenanceStart 01
Safety Function START BUTTON
Input Type EQUNALENT - ACTIVE HIGH FP
Discrepancy Time (Msec) 500
Enable Module1:1. PtOSData

04
Channel A Module1:1.Pt0Z2Data

04
Channel B Module1:1.Pt03Data

ur
Input Status Meodule1:LinputStatus

04
Re=set Module1:1.PtO¥Data

04

LevellSafetiesOK  Level2SafetiesOK  ManualalveControl.SafetyEnable

MIWC
Maintenance Manual Valve Control
MMV ManuahaheControl 01
Enable MaintenanceModeSelected
D4 FP
Keyswitch Module1:1.Pt0SData
04
Bottom Module1:1.Pt04Data
04
Flywheel Stopped Module1:1.Pt04Data
04
Safety Enable ManualMahlveControl. SafetyEnable
04
Actuate MaintenanceStart. 01
04
Input Status Module1:1.InputStatus
04
Output Status Meodulet:.OutputStatus
04
Reset Module1:1.PtOTData
04
MVC
Main Vahe Control
MVC Mainahe o1
Feedback Type NEGATMNE
Feedback Reaction Time (Msec) 500 0z
Actuate ManuahfalveControl.01
J4— FP
Feedback 1 Module1:1.Pt00Data
04
Feedback 2 Module1:1.Pt01Data
04
Input Status Module1:LinputStatus
04
Cutput Status Modulet:l.OutputStatus
04
Reset Module1:1.PtOTData
04

MainWalve.01  Module1.0.Pt00Data

MainWalve.02  Module1:0.Pt01Data
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Module Definition

The Logix Designer application is used to configure the input and test output
operands of the Guard I/O module, as illustrated.

-

1

Module Definition | &3

Series:
Revision: 001 |2

Electronic Keying: [Exact Match -
Input Data: Safety -
Input Status: Combined Status - Muting ||
Output Data: Safety 3
[rata Format: Integer 3

OK ] [ Cancel ] [ Help

Rockwell Automation suggests selecting Exact Match for the Electronic
Keying as shown. Compatible Match is also acceptable.
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Module Input Configuration

| General I Connection I Safety I Madule Info | Input Configuration |Test Output | Output Conﬁgumtion|

Point Cperation Test Input Delay Time (ms)
13

Point Di Point Mode
Type #ﬂr:?ﬁg? Source | off=0n | On-=0ff
0 |Single . 0 - || Safety Pulse Test [« 0 = 0= 0=
1 (= - || Safety Pulse Test |w|[1 |+ = =
2 | Single 5 0 « | Safety Pulse Test |0 = = =
3 (= - || Safety Pulse Test |w|[1 |+ = =
4 | Single 5 0 «| Safety Pulse Test ||| 0 = = =
5 (= ~ || Safety || Mone [«] = =
5 |Single 5 0 «| Safety Pulse Test |« 0 = = =
7 I ~ || Safety ||| None |« 0= 0=

Input Ermor Latch Time: 1000==| ms
Status: Offline oK | | Cancel Apply Help

Module Test Output Configuration

| General | Connection | Safety I Module Info | Input Configuration | Test Output |Out|::uut Configuration

Point Point Mode
0 |Pulze Test

1 |Pulze Test

2 | Mot Used

3 |Mot Used

fo o e e

Status: Offiine 0k | | Cancel Apply Help
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Module Output Configuration
| General | Connection | Safety | Madule Info I Input Corfiguration | Test Output | Output Corfiguration
Point Operation
Point Point Mode
Type
0 | Single - Safety ]
1 ||| Safety ]
2 | Dual - Mot Used ]
3 | || Mot Used ]
4 | Dual - Mot Used ]
5 ||| Not Used B
6 | Dual - Mot Used Ll
T ||| Not Used ]
Output Emor Latch Time: 1000 == m=
Status: Cffline oK ] [ Cancel Apply Help
See also
Maintenance Manual Valve Control (MMVC) on page 346
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Drive Safety Instructions The Drive Safety instructions include the following:

Available Languages
Ladder Diagram
so | s | ste | sis | sos | ss | s | she |

Function Block

Not available

Structured Text

Not available

See also

Safety Instructions on page 15

Metal Form Instructions on page 239

Safe Brake Control (SBC) This 1nstr1.1ct1on only applies to the Compact GuardLogix 5380 and
GuardLogix 5580 controllers.

The Safe Brake Control (SBC) instruction:

e Controls safety outputs that actuate a brake.
e Sets timing between brake and Torque Off Request outputs.
e Monitors brake feedback and I/O status.
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Available Languages
Ladder Diagram

SBC

Safe Brake Control

Safety Control 7 BO1

Restart Type 7

STO to SBC Delay 7 BO2
77

Brake Feedback Check Delay ? TOR
7

Brake Feedback 1 7 RR
77

Brake Feedback 2 ? FP
7

Input Status 7
7

Output Status ?
7

Brake Engage L 7
7

Reszet 7
7

SBC Active 7
Ef

Brake Engaged 7
7

SBC Integrity 7
L

Fault Type (s

Diagnostic Code 7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Safe Brake Control Application

Use Safe Brake Control with safety I/O, and safety contactors, to control the
brake and brake timing for STO. The following figure illustrates an
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application with an external brake mounted to a motor controlled using SBC,
a GuardLogix controller, safety I/O, and a safety contactor.

Safety
C-:-ntr-:-lier
And Partner

Metion
Controller

/O

Paoint Guard

e

[=]

7
i
g

[ar] B8

(MR

SEy:]

23
Power Brale controlled
supply| L[ by SBC
Operands
IMPORTANT  Unexpected operation may occur if:
o (utput tag operands are overwritten.
o Members of a structure operand are overwritten.
e Structure operands are shared by multiple instructions.
ATTENTION: The SBC Safety Control structure contains internal state
information. If any of the configuration operands are changed while in run
mode, accept the pending edits and cycle the controller mode from Program to
Run for the changes to take effect.
The following table provides operands used for configuring the instruction.
Operand Data Type Format Description
Safety Control SAFE_BRAKE_CONTROL tag Data structure required for proper operation of
instruction.
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Operand

Data Type

Format

Description

Restart Type

list item

This input selects the Restart Type for the
instruction.

MANUAL (0)

A 0 to 1transition of the Reset input is required
after Request has been removed to enable the
instruction to operate.

AUTOMATIC (1)

The instruction will reset when he Request has
been removed and no fault is present [FP]=
OFF(0). Once reset, the instruction will be able
to operate.

A ATTENTION: Only use Automatic

Restart in applications where it is determined
that no unsafe conditions occur from its use.

Brake Feedback Check

Delay

NT

immediate
tag

Brake Feedback is continuously monitored
during instruction execution. When the brake
outputs change state the brake feedback 1and
2 must change to the opposite state within the
Brake Feedback Check Delay or the SBC
instruction will fault.

Range: 5 to 2000

Units: milliseconds

Tip: When STO to SBC delay <= 0, then Brake
Feedback Check delay must be == (STO to SBC
delay).

STO to SBC Delay

NT

immediate
tag

Instruction operand that determines the delay
between TOR (Torque Off Request) and SBC. For
positive values the TOR output is asserted ON(1)
followed by BO1and B02 outputs asserted
OFF(0) after the delay. For negative values the
order is reversed, BO1and BO2 outputs are
asserted OFF(0) followed by TOR ON(1) after the
delay.

Range: -32768 to 32767

Units: milliseconds

A ATTENTION: For applications

where vertical loads are supported you must
ensure that the STO to SBC Delay is a negative
value and that the magnitude of the value is
greater (longer) than the mechanical brake
engage time.

Tip: For negative values of STO to SBC Delay
you must make the delay time longer than the
Brake Feedback Check Delay to avoid an Invalid
Configuration Fault.

The following table explains the instruction inputs.
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Operand Data Type Format Description

Brake Feedback 1 BOOL tag When the brake outputs BO1and BO2 transition
from ON(1) to OFF(0) or vice versa and the SBC
rung-condition-in is true, this input must
transition to opposite state of Brake Output
within the Brake Feedback Check Delay Time.
Once the Brake Check Delay has expired this
input must remain in the opposite state. If
these conditions are not met the SBC
instruction will fault.

Brake Feedback 2 BOOL tag When the brake outputs BO1and BO2 transition
from ON(1) to OFF(0) or vice versa and the SBC
rung-condition-in is true, this input must
transition to the opposite state of Brake Output
within the Brake Feedback Check Delay Time.
Once the Brake Check Delay has expired this
input must remain in the opposite state. |If
these conditions are not met the SBC
instruction will fault.

Input Status BOOL tag This operand monitors the status of the 1/0
providing inputs Brake Feedback 1and Brake
Feedback 2 signals to this instruction. This
input must be ON(1) while the instruction is
enabled.

Output Status BOOL tag This operand monitors the status of the 1/0
providing physical outputs for (B01) Brake
Output 1and (B02) Brake Output 2 from this
instruction. This input must be ON(1) while the
instruction is enabled.

Brake Engage L BOOL tag This operand engages the brake.

ON(1): Inactive state. Allows the SBC function to
reset according to the Restart Type.

OFF(0): Engages the brake by setting BOTand
B02 OFF(0) according to the STO to SBC Delay.
When Brake Engage L Transitions from ON(1) to
OFF(0) the STO to SBC delay timer is started.

Reset! BOOL tag This operand resets the SBC function. An OFF(0)
to ON(1) transition resets the SBC function and
Fault Present (FP) provided the Brake Engage L
is ON(1) and fault conditions are not present.
The Reset Required (RR) output indicates when
areset is required to reset the function.

'1S0 13849-1 stipulates instruction reset function must occur on falling edge signals. To comply with IS0 13849-1
requirements, add the logic immediately before this instruction. Rename ‘Reset Signal' tag in this example to the
reset signal tag name. Then use the OSF instruction Output Bit tag as the instruction’s reset source.
Reszet_Signal 0OSF
One Shot Falling
Storage Bt OSF_Internal SB
Output Bit F_Edge_ Reset 0B

This table explains instruction outputs. The outputs are external tags (safety
output modules) or internal tags used in other logic routines.
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Operand

Data Type

Description

Brake Output 1[B01]

BOOL

An active low redundant brake control output.
ON(1): Brake Output 1 Release Brake
OFF(0): Brake Output 1Engage Brake
o The rung-condition-in is false
o Aninstruction fault occurs
o The instruction restarts and:
o STO to SBC delay is >= 0 and Brake Engage transitions from ON(1)
to OFF(0).
o STO to SBC delay is <0 and Brake Engage L transitions from ON(1) to
OFF(0) and the STO to SBC timer expires.

Brake Output 2 [B02]

BOOL

An active low redundant brake control output.
ON(1): Brake Output 2 Release Brake
OFF(0): Brake Output 2 Engage Brake
o The rung-condition-in is false
o Aninstruction fault has occurs
o The instruction has restarts and:
o STO to SBC delay is > 0 and Brake Engage transitions from ON(1) to
OFF(0).
o STO to SBC delay is < 0 and Brake Engage L transitions from ON(1)
to OFF(0) and the STO to SBC expires.

Torque Off Request
[TOR]

BOOL

This output is used as an activation source for Safe Torque Off.
ON(1): TOR request
o When STO to SBC delay is > 0, TOR transitions to ON(1) immediately
after the input Engage Brake L transitions from ON(1) to OFF(0)
o When STO to SBC delay is < 0 TOR transitions to ON(1) when:
o Engage Brake transitions from ON(1) to OFF(0) and
o The STO to SBC delay timer expires.
o There are no faults for the SBC function.
OFF(0): SBC function resets.

Reset Required [RR]

BOOL

ON(1): Perform a reset to restart the instruction and/or clear faults.
OFF (0): Normal operation under Automatic Restart operation.

Fault Present [FP]

BOOL

ON(1): A fault is present in the instruction.
OFF (0): The instruction is operating normally.

Fault Type

SINT

Indicates the type of fault. See the Fault Codes and Corrective Actions
section for specific codes and actions.

Diagnostic Code

SINT

Indicates information about the cause of a fault. See the Diagnostic Codes
and Corrective Actions section for specific codes and actions.

This table explains instructions outputs that are written to the user-specified

tag.
Operand Data Type Format Description
SBC Active BOOL tag The SBC instruction writes the SBC Active status to this tag.

OFF(0): SBC function is not active

ON(1): SBC function is active

Tip: Assign the SBC Active operand to the SBC Active member of the
safety output tag structure corresponding to the motion safety instance
of the drive module. The corresponding Axis Safety Status updates
automatically in the drive axis tag structure to enable coordination of
the motion task with the safety task.
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Operand Data Type Format Description

Brake Engaged BOOL tag The SBC instruction writes the brake status to this tag:

OFF(0): Brake released

ON(1): Brake engaged

Tip: Assign the SBC Active operand to the SBC Brake Engaged member of
the safety output tag structure corresponding to the mation safety
instance of the drive module. The corresponding Axis Safety Status
updates automatically in the drive axis tag structure to enable
coordination of the motion task with the safety task.

SBC Integrity BOOL tag The SBC instruction writes the SBC brake status to this tag. SBC Integrity
indicates that the SBC instruction is operating with no faults detected.
OFF(0): SBC fault. The brake status, released or engaged, is
undetermined.

ON(1): No faults detected.

Tip: Assigned this tag to the SBC Integrity member of the safety output
tag structure corresponding to the safety instance of the drive module.
The corresponding Axis Safety Status RA updates automatically in the
drive axis tag structure to enable coordination of the motion task with
the safety task.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.
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Execution

Ladder Diagram

Condition/State Action Taken

Prescan Outputs are initialized as:
Brake Output 1{BO1]: OFF(0)
Brake Output 2 [B02]: OFF(0)
Torque Off Request [TOR]: OFF(0)
SBC Active: OFF(0)
Brake Engaged: ON(1)
Fault Present [FP]: OFF(0)
Reset Required [RR]: OFF(0)
Fault Type: 1
Diagnostic Code: 0
SBC Integrity: OFF(0)
Rung-condition-in is false .BO1,.B02, .TOR, .RR and .FP are cleared OFF(0)
If an instruction fault is present when the rung goes false, the fault
condition remains and the diagnostic code appears

Rung-condition-in is true The instruction executes.
Postscan N/A

Operation

The SBC instruction is used to control and monitor a mechanical brake.
Timing between Safe Torque Off and brake operation is controlled by STO to
SBC delay, which may be either positive or negative. Two timing cases
showing STO to SBC delay > 0, and STO to SBC delay =<0 are illustrated in the
sections that follow.

Pass-Through Tags

A Safe Motion Monitoring Drive has one or more motion axes that are
controlled by a motion task. The Safe Motion Monitoring Drive also has one or
more motion safety instances that support safety functions used in a safety
task of a safety controller. Some of the tags associated with a drives motion
safety instance are pass-through tags. The following table shows the pass-
through tags and the corresponding axis tags for the SBC function:

SBC Instruction Pass-Through Tags for Motion Safety Instance Safe Motion Axis Tag
Output Monitoring Drive
Action
SBC Active module®S0.SBCActive[instance?] updates tag axis®.SBCActiveStatus
Brake Engaged module®S0.SBCBrakeEngaged[instance?] updates tag axis®.SBCEngagedStatus
SBC Integrity module':S0.SBCIntegrity[instance?] updates tag axis®.SafeBrakelntegrityStatus
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'module is the name for the drive module in Logix Designer I/O Configuration
tree

Yinstance is 1 or 2 for dual axis drives otherwise null

3axis is the axis name in the Logix Designer Motion Group and is associated
with module

When assigning the SBC Active, Brake Engaged and SBC Integrity instruction
outputs to the motion safety instance pass-through tags, the corresponding
axis tags automatically update in the motion controller. The motion control
task of motion controller reads the axis tags to coordinate operation between
the safety task and motion task.

Normal Operation, STO to SBC Delay > 0, Automatic Restart

When the STO to SBC delay is > 0 Category o stopping is typically used. With
Category o stopping, torque is removed from the motor first and then, after
the STO to SBC Delay, the brake is applied. In this case the motor coasts
before the brake is applied. Typically Torque Off Request output is used within
a safety application to initiate the STO function in a drive safety instance. The
STO function in the drive will immediately remove torque from the motor
without motion coordination. SBC Active and Brake Engaged are passed from
the drive safety instance to the drive Axis Safety Status tag so that the motion
controller responds accordingly.

SBC operation is described as follows. Assuming the SBC function has been
reset, the SBC function becomes active when Brake Engage L input is cleared
OFF(0). Upon Brake Engage L cleared OFF(0), SBC active and Torque Off
Request are set ON(1). At the same time, the STO to SBC delay timer is started.
The STO to SBC delay allows the motor to coast before Brake Output 1 and
Brake Output 2 are cleared OFF(0). Whenever the Brake Outputs 1 and 2
change state, the feedback check delay timer is started. When the feedback
check delay timer expires, the Brake Feedback 1 and 2 inputs are monitored
and must be at and remain at the opposite state of the Brake Outputs. When
the Brake Outputs are OFF(0) and the Brake feedback is ON(1), the Brake
Engaged Signal is set ON(1) after Feedback Check Delay. With automatic
restart, shown in the diagram below, the SBC function is restarted and ready
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Speed

Brake Engage L

56C Active

Torgue Off Regquest [TOR]
Brake Output 1 [BO1]*
Brake Feedback 1*

Brake Engaged

for subsequent operation if it is not faulted and the Brake Engage L input
returns to the inactive state ON(1).

__I 5TO to SBC Delay L'_
=0

2
Condition
for Reset
Brake Release Braks Engage
. : Faedback
| Check Delay
Feedback Check Dsla‘,-—-l |-— —-{ f——
Brake Releasad Brake Engaged

Tip: 1-Brake Qutput 2 [BO2)/Brake Feedback 2 (not shown) function in the same manor.

Normal Operation, STO to SBC Delay = 0, Automatic Restart

When the STO to SBC delay is < o typically the application will be using
category 2 stopping. With category 2 stopping the motor is brought to a
controlled stop, then actively held at standstill. With the motor held at
standstill, SBC is activated, applying the brake first then after the STO to SBC
delay, torque is removed. Torque is removed by use of the Torque Off Request
output to initiate STO in the safety instance of a drive according to the
particular Logix safety application. The SBC Active, SBC Integrity, and Brake
Engaged outputs of the SBC instruction are sent to the drive safety instance,
and then the associated axis status tag is updated. The motion controller
application then reads the updated axis status tag and takes any required
actions for the application.

SBC operation with STO to SBC Delay = o is described as follows. After the
SBC function has been Reset, the SBC function begins when Brake Engage L
is cleared OFF(0). Upon Brake Engage L OFF(0), the brake outputs, BO1 and
BO2 are cleared OFF(0) and SBC active is set ON(1). At the same time the STO
to SBC delay timer is started. The STO to SBC delay allows the brake to engage
before the Torque Off Request is set ON(1). Whenever the Brake Outputs 1 and
2 change state, the feedback check delay timer is started. When the feedback
check delay timer expires, the Brake Feedback 1 and 2 inputs are monitored
and must be at and remain at the opposite state of the Brake Outputs. When
the brake outputs are OFF(0) and the Brake feedback is ON(1), the Brake
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Engaged Signal is set ON(1) after Feedback Check Delay. With automatic
restart, shown in the diagram below, the SBC function is reset and ready for
subsequent operation if it is not faulted and the Brake Engage L input is set

ON(1).
5TO to SBC Delay
=0
Speed
-

Brake Engage L

5BC Active
— Condition
—_— for Reset

Brake Output 1 [BO1]* Brake Engage

Brake Feedback 1° ~=]| [Je=resback creck pelay

Feadback
e
-l Ched Delay

Brake Engaged Brake Engaged

Torgue Off Request [TOR]

Tip: 1-Brake Qutput 2 [BOZ2]/Brake Feedback 2 (not shown) function in the same manaor

Manual Restart

When Manual Restart is used, the SBC function is begins operation with the
ON(1) to OFF(0) transition of Brake Engage L. The function will be reset if it is
not faulted, Brake Engage L is ON(1) and an OFF(0) to ON(1) transition of the

Reset input occurs.

Brake Engage L

Condition
r Resst

SBCActve

Torque Off Request [TOR]

.j 1
S

Brake Output 1 [BO1]* Erake Engaze
Brake Feedback 1°
Brake Engaged Erake Engaged
Reset

Tip: 1-Brake Qutput 2 [BOZ2)VBrake Feedback 2 (not shown) function in

the same manar.
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Cold Start

The SBC function requires manual cold start. When the controller run mode
begins the SBC instruction starts with the Brake Outputs OFF(0) and waiting
for Reset. The SBC function requires a successful reset in order to release the
brake and allow subsequent operation similar to a Manual Restart. For a
successful reset the conditions below must be satisfied before Reset makes an
OFF(0) to ON(1) transition:

Brake Feedback 1: ON(1)
Brake Feedback 2: ON(1)
Input Status: ON(1)
Output Status: ON(1)

Brake Engage L: ON(1)

Faults and Fault Reset

The SBC instruction monitors the state of the brake feedback and the I/O
module status bits continuously when the rung-condition-in is true. Faults are
caused by invalid configuration, or by invalid inputs. Any condition that
causes the SBC function to fault will clear Brake Output 1 and Brake Output 2
to OFF(0). The Brake Outputs will remain OFF(0) until the fault condition is
corrected and the SBC instruction is reset. Torque Off Request Remains in its
last state just before the fault.

Brake Feedback Faults

Anytime the Brake Outputs, BO1 and BO2 change state the Feedback Check
Delay timer is started. When the timer is running, the Brake Feedback signals
are ignored. When the timer is no longer running the Brake Feedback 1 and
Brake Feedback 2 signals are continuously monitored. The Brake Feedback
signals must be in the opposite state of the Brake Output signals, otherwise
the SBC function will fault. In the figure below, the Brake Feedback signal did
not change to the ON(1) state after the Brake Output 1 changes to the OFF(0)
state and the Feedback Check delay expires. This results in a Fault and also
clears OFF (o) the SBC Integrity bit. The figure shows an unsuccessful attempt
to reset the instruction before the fault condition has been corrected followed
by a successful reset after the fault has been corrected. The drive Axis tag, Safe
Brake Integrity Status, is cleared when the fault condition is detected. Since
the actual state of the brake cannot be determined when the fault is present,
the SBC Torque Off Request will not be asserted. The motion task is then
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able to maintain control of the motor which may be necessary for some
applications including those where gravity may cause motion.

_.| sTOtoSBC Delay |

Speed =0
b=
Brake Engage L Condition
for Reset’
SBC Actiwe
Brake Output 1 [BO1]* Brake Engage
H i Fesdba
Brake Feedback 11 —-l |-—Fesdback Check Delay =i EChECk Ay
Brake Engaged Erake Released : Brake Enga_;ﬂg
: I ;
Fault Present [FF] \ Fault Cause
E— o Comected :
SBC Integriy
Reset Required [RR] Unsucce=fu s
- i Rezet s
Reset ._l

Torgue Off Request [TOR]

1-Brake Qutput 2 [BO2]/Brake Feedback 2 (not shown ) function in =ame manaor
2-Braks Feedback 1and Z2mustr thestate of Brake Cutput 1 and 2, 3z =et by Brake Feedback Typs, in add tion

to Request bang OFFD) as acondition for instruction reset.

If the brake feedback signal or I/O status signals are in the wrong state after
the SBC function has been successfully reset then the SBC instruction will
fault. The following figure shows the SBC function in Automatic Restart mode
being reset initially by Brake Engage L set ON(1). Immediately upon reset the
Brake Output 1 and 2 are set ON(1) and the Feedback check delay timer begins.
After the timer expires, the Brake Feedback is in the incorrect state and SBC
faults. In this case, the cause of the fault needs to be corrected in order for the
instruction to not continue to fault after subsequent resets. In the figure, the
fault is assumed to be corrected and does not fault again after the Reset
OFF(0) to ON(1) transition and the final check delay time expires. For the case
shown in the figure the fault indicates that the brake may have stayed
engaged when it was supposed to be released. The SBC integrity is cleared to
OFF(0) which will be reflected in the Axis tag, Safe Brake Integrity Status. This
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allows the motion task to keep the axis at standstill until the fault is corrected
to avoid possible damage to system mechanical components.

5TO to SBC Delay
—| <0
Speed —————— o

o

Brake EngageL g Condition

' : for Reset’

SBC Active
Brake Output 1 [BO1]* Braketngge | _l A .l' Feedback
: : ] Check Delay
1 Feedba ck i Feedback |-4—|

Brake Feedback 1 :I |4—,EhE eyl = |"—m_,_:,c Delay _.'E W

Brake Engaged Brake Released Erake Engaged

Fault Present [FP]

SBC Integrity

Reset Required [RR]

Reset _l

Torgue Off Reguest [TOR]

1-Brake Dutput 2 [B02]/Brake Feedback 2 [mot shown) function in zame manaor.
2-Brake Feadback 1 and 2 mustreflect the stats of Brake Output 1 and 2, a3 3=t by Brake Feedback Type, In addition
to Request baing OFF[0} 2= a condition for instruction reset.

Fault Codes and Corrective Actions

Fault Code Description Corrective Action

1 No Fault None.

2 Invalid Configuration Fault o Check the input values and correct out of range
values. Check the diagnostic code for more
information

o Reset the fault.

101 Brake Feedback Fault o Check the brake power, power wiring, safety
contactor and or Brake Feedback wiring and
correct any inconsistencies.

o Ensure that the Brake Feedback Check delay is
long enough for the Brake Feedback to settle to its
final state after setting or releasing the brake.

o Reset the fault.
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Fault Code Description Corrective Action
102 Restart Attempt before Brake Engaged Fault o |f SBC is delayed meaning STO to SBC delay is
positive, and the delay timer is running, then SBC
cannot be restarted until after the brake has been
engaged. Check the timing of events in your
program.
Diagnostic Codes and Corrective Actions
Diagnostic Code Description Corrective Action
0 No diagnostic information available. None.
10 Rung went false while instruction was executing. Make sure this instruction is enabled.
20 Brake Feedback Check Delay value not valid. Check the speed scaling value.
22 The magnitude of the STO to SBC Delay value is less | Increase the Brake Feedback Check Delay, or make
than Brake Feedback Check Delay (Only when STO to | the STO to SBC Delay value longer.
SBC Delay is less than 0).
101 Input Status input transitioned from ON (1) to OFF (0) | Check wiring to safety contactor.
while rung was true.
102 Output Status input transitioned from ON (1) to OFF (0) | Check wiring to safety contactor.
while rung was true.
103 Brake Feedback 1and Brake Feedback 2 turned OFF [ Check brake power and wiring.
(0) unexpectedly.
104 Brake Feedback 1turned OFF (0) unexpectedly. Check brake power and wiring.
105 Brake Feedback 2 turned OFF (0) unexpectedly. Check brake power and wiring.
106 Brake Feedback 1and Brake Feedback 2 turned ON (1) | Check brake power and wiring.
unexpectedly.
107 Brake Feedback 1turned ON (1) unexpectedly. Check brake power and wiring.
108 Brake Feedback 2 turned ON (1) unexpectedly. Check brake power and wiring.
109 Brake Feedback 1and Brake Feedback 2 did not turn | Check brake power and wiring.
ON (1) within the Brake Feedback Check Delay.
10 Brake Feedback 1did not turn ON (1) within the Brake | Check brake power and wiring.
Feedback Check Delay.
m Brake Feedback 2 did not turn ON (1) within the Brake | Check brake power and wiring.
Feedback Check Delay.
12 Brake Feedback 1and Brake Feedback 2 did not turn [ Check brake power and wiring.
OFF (0) within the Brake Feedback Check Delay.
3 Brake Feedback 1did not turn OFF (0) within the Check brake power and wiring.
Brake Feedback Check Delay.
4 Brake Feedback 2 did not turn OFF (0) within the Check brake power and wiring.

Brake Feedback Check Delay.
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Example
SBC
Gafe Brake Contro
Safety Control SBC_Conkrol_SAd1 Bo
Restar Typs MaANUAL
510 C Deday -240 BO2
e Feedback Check Delay 100 TOR
Brake Feedback 1 SBC_I0:1:1Pr00Data RR
Q=
Brake Feedback 2 SBC_10:1:1Ptl0Data FP
(4
put Status SBC_I0:1: P00 Status
O
pul Slatus SBC_0:ZURMOuspulStatus
D
Brake Engage L SBC_Reguest_L
Q=
Reset S8C_Reset
O
SBC Active SDA1:50.5BCA e
Odm
Brake Engaged SDA1:50.5BCBrakeEngagedi
el ]
SEC ltegrity S0 S0 SECItagrity
(4=
Faul Typs [l m
Diagnostic Code (4=
See also
Drive Safety Instructions on page 361
Index Through Arrays on page 540
. : This instruction only applies to the Compact GuardLogix 5380 and
Safe Direction (SDI) yapp P gIx 53

376

GuardLogix 5580 controllers.

The Safe Direction instruction monitors position of a motor or axis to detect
movement of more than a defined amount in the unintended direction.
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Available Languages
Ladder Diagram
SDI
Safe Direction
Safety Control ? o1
Restart Type ?
Cold Start Type ? RR
paition Window ?
2 FP
Feedback SFX ?
ositive Request ?
2
Megative Reguest ?
7
Reset ?
7
5Dl Active ?
7
S0 Lirnit 7
7
SDI Fault 7
7
Fault Type 7
Diagnostic Code 7?7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Safe Direction Application

Safe Direction is used with a CIP safety drive that supplies position of a motor
or axis and a Safe Feedback Interface (SFX) instruction to scale the feedback.
During operation, the SDI instruction signals when the motor moves in the
unintended direction more than a specified limit. The output is used to
initiate an application specific action such as SS1, SS2 or STO.

Operands

IMPORTANT  Unexpected operation may occur if:
o (utput tag operands are overwritten.
o Members of a structure operand are overwritten.
e Structure operands are shared by multiple instructions.
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ATTENTION: The SDI Safety Control structure contains internal state
information. If any of the configuration operands are changed while in run
mode, accept the pending edits and cycle the controller mode from Program to
Run for the changes to take effect.

The following table provides the operands used for configuring the
instruction.

Operand

Data Type Format Description

Safety Control

SAFE_DIRECTION tag Data structure required for proper operation of instruction.

Restart Type

list item This input selects the Restart Type for the instruction.

MANUAL (0)

A0 to 1transition of the Reset input is required after Request has been
removed to enable the instruction to operate.

AUTOMATIC (1)

The instruction will reset when the Request has been removed and no fault is
present [FP]= OFF (0). Once reset, the instruction will be able to operate.

A ATTENTION: Only use Automatic Restart in applications where it is

determined that no unsafe conditions occur from its use.

Cold Start Type

list item This input selects the behavior when applying controller power or a controller
mode change to Run.

MANUAL (0)

A0 to 1transition of the Reset input is required with the Request removed to
enable the instruction to operate.

AUTOMATIC (1)

The instruction resets when the Request has been removed.

The following table explains the instruction inputs.

Operand

Data Type Format Description

Position
Window

REAL immediate This operand sets the amount of incremental movement
tag allowed in the unintended direction before faulting.
Range: Any REAL value greater than zero.

Feedback SFX

SAFETY_FEEDBACK_INTERFACE tag This operand provides position data. Assign this operand to
the SFX Safety Control tag that is used by this SDI
instruction. The following members of the SFX Safety
Control tag are used:

FeedbackSFX.FeedbackPosition

Units: Feedback Counts

FeedbackSFX.PositionScalingOut

Units: Feedback Counts / Position Unit

Positive Request

BOOL tag This operand enables the SDI function to begin checking
for unintended positive motion.

ON(1): Begins positive motion checking.

OFF(0): Allows function reset according to Restart Type

Negative
Request

BOOL tag This operand enables the SDI function to begin checking
for unintended negative motion.

ON(1): Begins negative motion checking.

OFF(0): Allows function reset according to Restart Type

378
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Operand Data Type Format Description
Reset! BOOL tag This operand resets the SDI function. An OFF(0) to ON(1)
transition resets the SDI function and Fault Present [FP]
provided the Request is OFF(0) and any fault condition has
been removed. The Reset Required [RR] output indicates
when a reset is required to reset the function.
'ISO 13849-1 stipulates instruction reset function must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add the logic immediately
before this instruction. Rename the Reset Signal tag in this example to the
reset signal tag name. Then use the OSF instruction Output Bit tag as the
instruction’s reset source.
Reszet_Signal 0OSF
One Shot Falling
Storage Bt QSF_Internal B
Output Bit F_Edge_ Reset 0B
This table explains instruction outputs. The outputs are external tags (safety
output modules) or internal tags used in other logic routines.
Operand Data Type Description
Output 1[01] BOOL ON(1): Indicates the instruction is executing and the
function is not faulted.
OFF(0): Any of the conditions below:
o The rung in condition is no longer true
o An instruction fault has occurred
Reset Required [RR] | BOOL ON(1): Indicates that an Reset is required to restart
the instruction and or to clear faults. See Reset Input
for Reset sequence.
OFF(0): Normal operation under Automatic Restart
operation.
Fault Present [FP] | BOOL ON(1): A fault is present in the instruction.
OFF(0): The instruction is operating normally.
Diagnostic Code SINT This output indicates the diagnostic status of the
instruction. See Diagnostic Codes and Corrective
Actions for specific codes and actions.
Fault Type SINT This output indicates the type of fault that occurred.
See the Fault Codes and Corrective Actions section
for specific codes and actions.
This table explains instruction outputs that are written to the user-specified
tag.
Operand Data Type Format Description
SDI Active BOOL tag The SDI instruction writes the SDI Active status to this tag.

OFF(0): SDI not active

ON(1): SDI active

Tip: Assign the SDI Active operand to the SDI Active
member of the safety output tag structure corresponding
to the mation safety instance of the drive module. The
corresponding Axis Safety Status updates automatically in
the drive axis tag structure to enable coordination of the
motion task with the safety task.
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Operand Data Type

Format

Description

SDI Limit BOOL

tag

The SDI instruction writes the SDI Limit status to this tag
OFF(0): Axis movement is in the safe direction.

ON(1): Axis movement in the unintended direction occurred.
Tip: Assign the SDI Limit operand to the SDI Limit member
of the safety output tag structure corresponding to the
motion safety instance of the drive module. The
corresponding Axis Safety Status updates automatically in
the drive axis tag structure to enable coordination of the
motion task with the safety task.

SDI Fault BOOL

tag

The SDI instruction writes the SDI Fault status to this tag
OFF(0): Not faulted

ON(1): Faulted

SDI Fault is set ON (1) for the following fault types and
corresponding conditions:

o Configuration Fault

An instruction input operand value is out of range.

o SFX Instruction Not Ready Fault

The feedback used for monitoring is not valid or the SFX
instruction is not running when SDI is requested.

Tip: Assign the SDI fault operand to the SDI Fault member
of the safety output tag structure corresponding to the
motion safety instance of the drive module. The
corresponding Axis Safety Faults tag updates automatically
in the drive axis tag structure to enable coordination of the
motion task with the safety task.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-

indexing faults.

Execution

Condition/State

Action Taken

Prescan

The .01, .FP, .RR, .SDIActive, .SDILimit, and .SDIFault outputs are cleared to
OFF(0).

The Diagnostic Code output is set to 0.

The Fault Type output is set to 1
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Condition/State Action Taken

Rung-condition-in is false The .01, .SDIActive, and .SDILimit are cleared to OFF(0).

If an instruction fault is present when rung went false the fault condition will
be maintained and Diagnostic Code displayed.

Rung-condition-in is true The instruction executes.

Postscan

N/A

Operation

Normal Operation

The SDI function begins if it has been previously reset and the Positive
Request input or the Negative Request Input is asserted ON(1). At this point
the current position is captured. If there is movement in the unintended
direction beyond the position window limit relative to the current position,
then the corresponding Limit output is set. If there is movement in the
allowed direction that is greater than the captured position then the captured
position is updated according to the extent of movement in the allowed
direction. Once a limit output is set it remains set until the SDI function is
reset.

All position values used in the SDI instruction are in Position Units A position
unit is user defined according to the particular application and is configured
in the SFX instruction.

Pass-Through Tags

A Safe Motion Monitoring Drive has one or more motion axes that are
controlled by a motion task. The Safe Motion Monitoring Drive also has one or
more motion safety instances that support safety functions used in a safety
task of a safety controller. Some of the tags associated with a drives motion
safety instance are pass-through tags. The following table shows the pass-
through tags and the corresponding axis tags for the SDI function:

SDI Instruction Output | Pass-Through Tags for Motion Safety Instance Safe Motion Monitoring Drive Axis Tag

Action
SDI Active module’S0.SDIActive[ instance?] updates tag axis®.SDIActiveStatus
SDI Limit module':S0.SDILimit[instance?] updates tag axis®.SDILimitStatus
SDI Fault module':S0.SDIFault[instance?] updates tag axis®.SDIFault

'module is the name for the drive module in Logix Designer I/O Configuration
tree

Yinstance is 1 or 2 for dual axis drives otherwise null

*axis is the axis name in the Logix Designer Motion Group and is associated
with module

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 381



Chapter 3

Drive Safety

382

Position

/

When assigning the SDI Active, SDI Limit and SDI Fault instruction outputs
to the motion safety instance pass-through tags, the corresponding Axis
Safety Status and Axis Safety Faults tags automatically update in the motion
controller. The motion control task of motion controller reads the Axis Safety
Status and the Axis Safety Faults tags to coordinate operation between the
safety task and motion task. The following is a typical sequence of events:

1. The safety application receives an input to prevent axis movement in

the negative travel direction.

2. The safety application sets Negative Request input ON(1) to request the
SDI function.

3. SDIinstruction sets the SDI Active output and writes the
module:SO.SDIActive[instance] tag of the motion safety instance in
the drive.

4. The motion safety instance in the drive updates the Axis Safety Status
tag read in the motion controller.

5. The motion application continues operating the axis with movement
in the positive travel direction only.

Normal Operation, Automatic Restart

The following diagram shows normal operation with Automatic Restart. Once
Negative Request is asserted ON(1) the SDI function operates. If the
incremental position moves in the negative direction a distance greater than
the Position Window then the SDI Limit is set. Once the SDI limit is set the
function must be reset by removing the Negative Request OFF(0).

Position Window

Position Window

t

MNegative Request

501 Active

501 Limit

>

Condition

i"‘ for Reset

Start 5DI Intiate 5TO, 551,

552 or 5035
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Normal Operation, Manual Restart

When manual restart is configured, the SDI function must be reset before
subsequent operation. The Reset Required output indicates that the Reset
input must make an OFF(0) to ON(1) transition to reset the instruction after
the Request input is removed OFF(0). The following diagram shows normal

operation with manual restart.

Position

i ¥

Position Windomar

Position Window

-

Condition

Megative Request

._,.--_-""' for Reset

501 Active

501 Limit

Restart Required [RR]

Reset

Start 501

Initiate STO, 551,

552 or 505

Fault Codes and Corrective Actions

Fault Code Description Corrective Action

1 No Fault None

2 Invalid Configuration Fault o Check the input values and correct

inconsistencies or illegal values. Check the
diagnostic code for more information
e Reset the fault.

101 Position Window Calculation Overflow Fault. The | ® Ensure that the SFX instruction that supplies
Position Scaling from the Feedback SFX tag inputs to this SDI instruction has correct
multiplied by the Position Window exceeds values.

(2731-1) o Use a smaller Position Window value.
102 SFX Instruction Not Ready Fault Ensure that the SFX instruction that supplies

inputs to this SDI instruction is executing and
not faulted before requesting SDI.
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Diagnostic Codes and Corrective Actions

Diagnostic Description Corrective Action

Code

0 No diagnostic information None

10 Rung went false while the SDI function was Make sure this instruction is enabled.
executing.

15 Both the Negative Request input and Positive | Only checking for movement in either positive
Request input were in the ON(1) state in the or negative direction is allowed at the same
same scan. time.

20 Position Window value not valid. Position window must be a positive value

21 Limit exceeded in the positive direction o Ensure movement is only in the negative

direction
o Decrease the position window
22 Limit exceeded in the negative direction. o Ensure movement is only in the positive
direction
o Increase the position window
Example
S0l
Safe Direction
Safety Control SO _Control_SAd o
Re=start Type MANUAL
Cold Start Type AUTOMATIC RR
Position Window  SDI_Winndow_SA1
0.04= FP

Feedback SF SF¥_Control_SA1
Poszitive Request SDI_RequestP_SA1

[ 4=
Negative Request SDI_RequestN_SAd

0 4=
Reset SDl_Reset_SA1

[ 4=
S0l Active SDA1:50.50Active

[} 4=
SO Limit SD&1:50.50ILimit1

[ 4=
SDI Fault S0A1:50.50Fault

[} 4=
Fault Type 04
Diagnostic Code (=

See also

Safe Operating Stop (SO0S)

384

Index Through Arrays on page 540

Drive Safety Instructions on page 361

This instruction only applies to the Compact GuardLogix 5380 and
GuardLogix 5580 controllers.
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The Safe Operating Stop instruction monitors the speed or position of a
motor or axis to ensure the deviation from standstill speed or position, is not
more than a defined amount.

Available Languages

Ladder Diagram

505
Safe Operating Stop

Safety Control ? o1
Restart Type ?
Cold Start Type ? RR
lode ?
7 FP
Check Delay ?
7
Standstill Speed ?
7
Standstil Deadband ?
7
Feedback SFX ?
Reguest ?
7
Re=set ?
7
S0S5 Active ?
7
505 Standstill ?
7
505 Fault ?
7
Fault Type 7
Diagnostic Code 7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Safe Operating Stop Application

Safe Operating Stop is used with a CIP safety drive that supplies the speed
and position of a motor or axis and a Safe Feedback Interface (SFX)
instruction to scale the feedback. During operation, the SOS instruction
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signals with the SOS Standstill output when the motor speed is at or below the
Standstill Speed or position, depending on the Mode input.

Operands
IMPORTANT  Unexpected operation may occur if:

o Qutput tag operands are overwritten.
o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.

ATTENTION: The SOS Safety Control structure contains internal state
information. If any of the configuration operands are changed while in run
mode, accept the pending edits and cycle the controller mode from Program to
Run for the changes to take effect.

The following table provides operands used for configuring the instruction.

Operand Data Type Format Description

Safety Control SAFE_OPERATING_STOP tag Data structure required for proper operation of instruction.

Restart Type list item This input selects the Restart Type for the instruction.
MANUAL (0)

A0 to 1transition of the Reset input is required after Request
has been removed to enable the instruction to operate.
AUTOMATIC (1)

The instruction will reset when the Request has been removed
and no fault is present [FP]= OFF(0). Once reset, the
instruction will be able to operate.

A ATTENTION: Only use Automatic Restart in

applications where it is determined that no unsafe conditions
occur from its use.

Cold Start Type list item This input selects the behavior when applying controller power
or a controller mode change to Run.

MANUAL (0)

A0 to 1transition of the Reset input is required with the
Request removed to enable the instruction to operate.
AUTOMATIC (1)

The instruction resets when the Request has been removed.

The following table explains the instruction inputs.

Operand Data Type Format Description
Mode SINT immediate This operand selects speed or position checking
tag Range: 1or 2.

1: Position Check
2: Speed Check

Check Delay INT immediate This operand defines the delay time between the SOS function
tag request and the start of standstill monitoring.

Range: 0 to 32767

Units: milliseconds (Ms)
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Operand Data Type Format Description
Standstill Speed REAL immediate This input sets the maximum speed that is allowed before the
tag instruction will fault after Check Delay expires.
Range: >=0
Standstill REAL immediate This operand sets the maximum incremental deviation from
Deadband tag the position that is captures at the expiration of Check Delay.
If the maximum deviation is exceeded then this instruction
will fault.
Range: >=0
Feedback SFX SAFETY_FEEDBACK_INTERFACE tag This operand provides position and velocity data. Assign this
operand to the SFX instruction Safety Control tag that is used
by the SOS instruction. The following members of the SFX
Safety Control tag are used:
FeedbackSFX.FeedbackPosition
Units: Feedback Counts
FeedbackSFX.ActualSpeed
Units: Postion Unit / Time Unit
FeedbackSFX.PositionScalingOut
Units: Feedback Counts / Pasition Unit
Request BOOL tag This operand enables the SOS function.
ON(1): allows SOS function to begin monitoring.
OFF(0): allows function reset according to Restart Type
Reset' BOOL tag This operand resets the SOS function. An OFF(0) to ON(1)
transition resets the SOS function and Fault Present [FP]
provided the Request is OFF(0) and any fault condition has
been removed. The Reset Required [RR] output indicates when
areset is required to reset the function.
'ISO 13849-1 stipulates instruction reset function must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add the logic immediately
before this instruction. Rename the Reset Signal tag in this example to the
reset signal tag name. Then use the OSF instruction Output Bit tag as the
instruction’s reset source.
Reset Signal OSF
One Shot Falling
Storage Bit QSF_Internal SB
Output Bit F_Edge Reset 0B
This table explains instruction outputs. The outputs are external tags (safety
output modules) or internal tags used in other logic routines.
Operand Data Type Description
Output 1[01] BOOL ON(1): Indicates the instruction is executing and the function is not faulted.
OFF(0): One of the following occurs:
 The rung in condition is no longer true
e Aninstruction fault has occurred
Reset Required [RR] | BOOL ON(1): Indicates that an Reset is required to restart the instruction and or to clear
faults. See Reset Input for Reset sequence.
OFF(0): Normal operation under Automatic Restart operation.
Fault Present [FP] BOOL ON(1): A fault is present in the instruction.
OFF(0): The instruction is operating normally.
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Operand Data Type Description

Diagnostic Code SINT This output indicates the diagnostic status of the instruction. See Diagnostic
Codes and Corrective Actions for specific codes and actions.

Fault Type SINT This output indicates the type of fault that occurred. See the Fault Codes and
Corrective Actions section for specific codes and actions.

Check Delay Active | BOOL ON(1): Indicates that Check Delay timer is active.

Standstill Set Point | REAL This output shows the position that was captured at the end of the Check Delay

period. This position is the standstill position used in Position Check Mode.

This table explains instruction outputs that are written to the user-specified

tag.

Operand

Data Type

Format

Description

SOS Active

BOOL

tag

The SOS instruction writes the SOS Active status to this tag.

OFF(0): SOS not active

ON(1): SOS active

Tip: Assign the SOS Active operand to the SOS Active member of the
safety output tag structure corresponding to the motion safety
instance of the drive module. The corresponding Axis Safety Status
updates automatically in the drive axis tag structure to enable
coordination of the motion task with the safety task.

S0S Standstill

BOOL

The SOS instruction writes the SOS Standstill status to this tag.
OFF(0): Speed or position not at standstill.

ON(1): Speed or position is within standstill limits.

Tip: Assign the SOS Standstill operand to the SOS Standstill member
of the safety output tag structure corresponding to the motion
safety instance of the drive module. The corresponding Axis Safety
Status updates automatically in the drive axis tag structure to
enable coordination of the mation task with the safety task.

SOS Fault

BOOL

The SOS instruction writes the SOS Fault status to this tag.

OFF(0): Not Faulted

ON(1): Faulted

SOS Fault bit to be set to ON (1) state for the following fault type and
corresponding condition:

o Configuration Fault

An instruction input operand value is out of range.

o Standstill Position Fault

Standstill deadband was exceeded while monitoring.

o Standstill Speed Fault

Standstill speed limit was exceeded while monitoring.

o SFX Instruction Not Ready Fault

The feedback used for monitoring is not valid or the SFX instruction
is not running when SOS is requested.

Tip: Assign the SOS Fault operand to the SOS Fault member of the
safety output tag structure corresponding to the motion safety
instance of the drive module. The corresponding Axis Safety Faults
tag updates automatically in the drive axis tag structure to enable
coordination of the motion task with the safety task.

IMPORTANT Do not write to any instruction output tag under any circumstances.
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Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution
Condition/State Action Taken
Prescan The .01, .FP, .RR, .SOSActive, .SOSStandstill, .SOSFault, and
.CheckDelayActive outputs are cleared to OFF(0).
The Diagnostic Code output is set to 0.
The Fault Type output is set to 1
Rung-condition-in is false The .01, .SOSActive, .S0SStandstill, and .CheckDelayActive outputs
are cleared to OFF(0).
If an instruction fault is present when rung went false the fault
condition will be maintained and Diagnostic Code displayed.
Rung-condition-in is true The instruction executes.
Postscan N/A
Operation

Normal Operation

The SOS function begins if it has been previously reset and the Request input
is asserted ON(1). At this point the Check Delay Timer begins. When the Check
Delay Timer expires Standstill monitoring begins. When the timer expires the
current position is captured. The speed or position, provided by an SFX
instruction, is compared to the Standstill Speed or Position Deadband
according to the Mode. If the speed of the monitored axis exceeds the limit
then the SOS function will Fault. After the Check Delay Timer expires and the
function is not faulted, the Standstill output is set ON(1).

Position values used in the SOS instruction are in Position Units. Speed values
used in the SOS instruction are in Position Units / Time Unit. A position unit
is user defined according to the particular application and is configured in the
SFX instruction. Time units are also configured in the SFX instruction and
may be selected as seconds or minutes.
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Pass-Through Tags

A Safe Motion Monitoring Drive has one or more motion axes that are
controlled by a motion task. The Safe Motion Monitoring Drive also has one or
more motion safety instances that support safety functions used in a safety
task of a safety controller. Some of the tags associated with a drives motion
safety instance are pass-through tags. The following table shows the pass-
through tags and the corresponding axis tags for the SOS function:

SOS Instruction | Pass-Through Tags for Motion Safety Instance | Safe Motion Axis Tag
Output Monitoring Drive

Action
S0S Active module’:50.S0SActive[instance?] updates tag axis®.S0SActiveStatus
S0S Standstill module’:$0.50SStandstill[ instance?] updates tag axis®.S0SStandstillStatus
SOS Fault module’:S0.S0SFaultfinstance?] updates tag axis®.S0SFault

'module is the name for the drive module in Logix Designer I/O Configuration
tree

Yinstance is 1 or 2 for dual axis drives otherwise null

3axis is the axis name in the Logix Designer Motion Group and is associated
with module

When assigning the SOS Active, SOS Standstill and SOS Fault outputs to the
motion safety instance pass-through tags, the corresponding Axis Safety
Status and Axis Safety Faults tags automatically update in the motion
controller. The motion control task of motion controller reads the Axis Safety
Status and the Axis Safety Faults tags to coordinate operation between the
safety task and motion task. The following is a typical sequence of events:

1. The safety application receives an input to hold an axis at standstill.

2. The Safety application sets the Request input ON(1) to request the SOS
function.

3. The SOS instruction sets SOS Active output and writes the
module:SO.SOSActive[instance] tag of the motion safety instance in
the drive.

4. The motion safety instance in the drive updates the Axis Safety Status
tag read in the motion controller.

5. The motion application stops the axis motion and holds the position or
speed at zero

6. When the SOS function detects SOS Standstill the SOS instruction
writes module:SO.SOSStandstill[instance] tag of the motion safety
instance of the drive.

7. The motion application reads the Axis Safety Status tags and continues
to hold the position or maintain zero speed.
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Spe ed

Standstill Speed

Position

Standstill 5etpoint

Reguest

505 Active

505 Standstill

Normal Operation, Automatic Restart

The following diagram shows Normal operation with Automatic Restart. After
Check Delay expires the speed must stay below the Standstill Speed when in
Speed Check mode and if in Position Check mode the Position must not
deviate from the position captured at the end of the Check Delay Time by
more than the Standstill Deadband. For automatic restart operation, the SOS
function is reset when the Request is removed, OFF(0), provided no SOS faults
have occurred.

| Chec
Delay

5tand.-,t|||naadt-and_+_

+/

Standstill Deadband

Condition

i" for Reset

Start 505 For Position Check
Mode — Capture
Position

Normal Operation, Manual Restart

When manual restart is configured, the SOS function must be reset before
subsequent operation. The Reset Required output indicates that the Reset
input must make an OFF(0) to ON(1) transition to reset the SOS function after
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the Request input is removed OFF(0). The following diagram shows normal
operation with manual restart.

Sgeedd A& . Check_,.

Standstill Speed

Position

tandstill Deadband

Standstill Setpoint

>
5 Condition
Request _—— for Reset
505 Active ;
505 Standstill ( _,.1.

Restart Required H
Reset l

Start 305 For Position Check
M ode — Capture
Position

Faulted Operation

Faults for SOS may be for invalid configuration, or SFX Instruction Not
Ready, described in Fault Codes and Corrective Actions. While monitoring
is active, a fault occurs if the speed exceeds the standstill speed in Speed
Check mode or if the position deviates from the initial position at the start of
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monitoring by more than the Standstill Deadband in Position Check mode.
The diagram below shows speed and position faults.
-

speed” A Chedk
Delay
Standstil Speed
_.L Standstill Dead band

Position® & :.
5 5 : J
Standstill Setpoint / Jj—

Standstill eadban

I H . F
: i : Condition
Request i foar Reset
505 Active .
505 Standstill
- I|
Output [01] [

Fault Present [FF] \ ( vl
Restart Required [RR] \:I
Reset |

Torque Disabled™?

Start 305 For Position Check
Mode— Capture
Posicion

1 - 5TO initiated outside 5035 instruction by programmer using instruction Cutput 01 as a condition for 5TO

2 - Timing shown with 5TO Delay = 0 in driver
3 - Both Position and Speed cases shown. The instruction performs speed or position checking, according to Mode operand.

Fault Codes and Corrective Actions

Fault Code Description Corrective Action
1 No fault None
2 Invalid Configuration Fault o Check the input values and correct inconsistencies or illegal

values. Check the diagnostic code for more information
o Reset the fault.

3 Standstill Position Fault Ensure movement is within the Standstill Deadband after check
delay time expires.

4 Standstill Speed Fault Ensure speed is below the Standstill limit before check delay
time expires.
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Fault Code Description Corrective Action
101 Position Window Calculation Overflow o Ensure that the SFX instruction that supplies inputs to this
Fault. The Position scaling from the SOS instruction has correct values.
Feedback SFX tag multiplied by the e Use a smaller Position Window value.
Position Window exceeds (2/31- 1)
102 SFX Instruction Not Ready Fault Ensure that the SFX instruction that supplies inputs to this SOS
instruction is executing and not faulted before requesting SOS.

Diagnostic Codes and Corrective Actions

Diagnostic Code Description Corrective Action
0 No diagnostic information. None
10 Rung went false while SOS function was Make sure this instruction rung is enabled.
executing.
20 Mode value not valid. Only values of 1Speed Check or 2 Position Check are allowed.
21 Check Delay value not valid. Check the Check Delay value to ensure it is >= 0 and <= 32767
22 Standstill Deadband not valid Standstill Deadband cannot be negative
23 Standstill Speed not valid Standstill Speed cannot be negative
Example
S0s
Safe Operating Stop
Safety Control 305 _Control_SA1 )|
Restart Type AUTOMATIC
Cold Start Type AUTOMATIC RR
Mode 1
FP
Check Delay 50
Standstill Speed 0.05
Standstill Deadband 0.08
Feedback SFX SFX_Control_SA1
Reguest S0S _Reguest SA1
0=
Reset S05_Reset SA1
Odm
S05 Active S0DA1:50.505Active
0=
S05 Standstil SDA1:50.S0SStandstill
Odm
S05 Fault SDA1:50.505Fault
04=
Fault Type Q4=
Diagnostic Code (4=
See also

Drive Safety Instructions on page 361

Index Through Arrays on page 540
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Safe Stop 1(SS1)

This instruction only applies to the Compact GuardLogix 5380 and
GuardLogix 5580 controllers.

The Safe Stop 1 instruction initiates and monitors the motor deceleration
within set limits to ensure the motor stops in a controlled manner.

Available Languages
Ladder Diagram
551
Safe Stop 1
Safety Control 7 o1
Restart Type ?
Cold Start Type 7 RR
Stop Monitor Delay 7
77 FP
Stop Delay ?
7
Standstill Speed 7
77
Decel Ref Speed 7
7
Decel Speed Tolerance 7
7
Feedback SFX 7
Request 7
7
Reset 7
7
551 Active ?
551 Fault 7
Fault Type 7
Diagnostic Code 7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Safe Stop 1Application

Safe Stop 11is used with a CIP safety drive that supplies speed and position of
an axis or motor, and a Safety Feedback Interface (SFX) instruction to scale
the feedback. During operation the SS1 instruction signals when the motor
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speed is at or below the Standstill Speed. The output is then used to initiate
Safe Torque Off (STO) in the drive.

Operands

IMPORTANT  Unexpected operation may occur if:
o Qutput tag operands are overwritten.
o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.

ATTENTION: The SS1Safety Control structure contains internal state
information. If any of the configuration operands are changed while in run
mode, accept the pending edits and cycle the controller mode from Program
to Run for the changes to take effect.

The following table provides the operands used for configuring the

instruction.

Operand Data Type Format Description

Safety Control SAFE_STOP_1 tag Data structure required for proper operation of instruction.

Restart Type list item This input selects the Restart Type for the instruction.
MANUAL (0)
A0 to 1transition of the Reset input is required after Request has been
removed to enable the instruction to operate.
AUTOMATIC (1)
The instruction will reset when he Request has been removed and no
fault is present [FP]= OFF(0). Once reset, the instruction will be able to
operate.
A ATTENTION: Only use Automatic Restart in application
situations where it is determined that no unsafe conditions will occur
from its use.

Cold Start Type list item This input selects the behavior when applying controller power or a
controller mode change to Run.
MANUAL (0)
A0 to 1transition of the Reset input is required with the Request
removed to enable the instruction to operate.
AUTOMATIC (1)
The instruction resets when the Request has been removed.

The following table explains the instruction inputs.

Operand Data Type Format Description
Stop Monitor Delay INT immediate This operand defines the delay time between the
tag SS1function Request input and the start of the

deceleration monitoring Stop Delay. See timing
diagrams in Normal Operation for illustration of
Stop Monitor Delay and SS1 timing.

Range: 0 to 32767

Units: milliseconds
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Operand

Data Type

Format

Description

Stop Delay

DINT

immediate
tag

This operand that defines the maximum time
allowed for the motor to reach Standstill Speed after
the Stop Monitor Delay time expires. This input is
also used to compute a velocity ramp or
deceleration that the axis must remain below during
function execution. See timing diagrams in Normal
Operation for illustration of Stop Delay and SS1
timing.

Range: 1to 3000000

Units: milliseconds

Standstill Speed

REAL

immediate
tag

This operand defines the speed limit that is used to
declare motion as stopped. The drive is at standstill
when the speed detected is less than or equal to the
configured Standstill Speed. See timing diagrams in
Normal Operation for illustration of Standstill Speed
and SSTtiming.

=
Range: = 0
Units: Position Units / Time Unit

Decel Ref Speed

REAL

immediate
tag

This operand is used to compute a velocity ramp or
deceleration that the axis must remain below during
function execution. See timing diagrams in Normal
Operation for illustration of Decel Ref Speed and SS1
timing.

Range: =0

Units: Position Units / Time Unit

Decel Speed Tolerance

REAL

immediate
tag

This operand is used to compute a velocity
tolerance around the velocity ramp that the axis
must remain below during function execution. See
timing diagrams in Normal Operation for illustration
of Decel Speed Tolerance and SS1 timing.

Range: =9
Units: Position Units / Time Unit

Feedback SFX

SAFETY_FEEDBACK_INTERFACE

This operand provides velocity data. Assign this
operand to the Safety Controller tag of the SFX
instruction that is used with this SS1instruction.
The following members of the SFX Safety Controller
tag are used:

FeedbackSFX.ActualVelocity is provided in Position
Unit / Time Unit

Request

BOOL

tag

When set to ON(1) this operand initiates the SS1
function. Start Monitor Delay timer is started when
SS1begins. See diagrams in Normal Operation for
illustrations of timing.

Reset!

BOOL

tag

This operand resets the SS1 function. An OFF(0) to
ON(1) transition resets the SS1function and Fault
Present [FP] provided the Request is OFF(0) and any
fault condition has been removed. The Reset
Required [RR] output indicates when a reset is
required to reset the function.
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11S0 13849-1 stipulates instruction reset function must occur on falling edge signals. To comply with IS0 13849-1
requirements, add the logic immediately before this instruction. Rename the Reset_Signal tag in this example to
the reset signal tag name. Then use the OSF instruction Output Bit tag as the instruction’s reset source.

Reset_Signal OSF
One Shet Falling
Storage Bt  QSF_Internal SB
Output Bit F_Edge_ Rezet OB

This table explains the instruction outputs. The outputs are external tags
(safety output modules) or internal tags used in other logic routines.

Operand Data Type Description
Output 1[01] BOOL ON(1): Indicates the instruction is executing and the instruction is not
faulted.

OFF(0): Any of the conditions below:
o The rung condition is no longer true
e An instruction fault has occurred
» Monitoring sequence has completed successfully. The axis speed
is less than or equal to the standstill speed before the end of Stop
Delay time.
This output is normally used to initiate Safe Torque Off in the drive that
controls the axis being monitored the SSTinstruction.

Reset Required [RR] BOOL ON(1): Indicates that an Reset is required to restart the instruction and
or to clear faults. See Reset Input for Reset sequence.
OFF(0): Normal operation under Automatic Restart operation.

Fault Present [FP] BOOL ON(1): A fault is present in the instruction.
OFF(0): The instruction is operating normally.

Diagnostic Code SINT This output indicates the diagnostic status of the instruction. See
Diagnostic Codes and Corrective Actions for specific codes and
actions.

Fault Type SINT This output indicates the type of fault that occurred. See the Fault
Codes and Corrective Actions section for specific codes and actions.

Stop Monitor Delay BOOL ON(1): Indicates that Stop Monitor Delay timer is active.

Active

Speed Limit REAL When Stop Delay is ON(1) this output indicates the real speed limit of

the monitored axis. If this speed is exceeded then the instruction will
fault. The speed limit will be a ramp function decreasing to zero during
Stop Delay as shown in the figures in Normal Operation. Units: Position
Unit/ Time Unit.

Deceleration Ramp REAL This output indicates the real time ramp function without the
Deceleration Speed Tolerance term as shown in the figures in Normal
Operation. Units: Position Unit/ Time Unit.

This table explains instruction outputs that are written to the user-specified
tag.
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Operand Data Type

Format

Description

SS1 Fault BOOL

tag

SStinstruction writes the SS1 Fault status to

this tag.

OFF(0): Not Faulted

ON(1): Faulted

SS1Fault is set to ON(1) for the following fault

types and corresponding conditions:

o Configuration Fault - An instruction input
operand value is out of range.

o Deceleration Fault - The motor speed
exceeded the computed speed limit ramp
value.

o Maximum Time Fault - Stop Delay time
expires and motor speed is = Standstill
Speed.

Tip: Assign the SS1 fault operand to the SS1

Fault member of the safety output tag structure

corresponding to the motion safety instance of

the drive module. The corresponding Axis Fault

Status updates automatically in the drive axis

tag structure to enable coordination of the

motion task with the safety task.

SST Active BOOL

tag

The SSTinstruction writes the SS1 Active status
to this tag.

OFF(0): SS1 not active

ON(1): SS1 active
SST Active is set to ON(1) when SSTis requested
after being reset.
S$S1 Active is reset to OFF(0) when the SS1
function resets.
Tip: Assign the SS1 Active operand to the SS1
Active member of the safety output tag
structure corresponding to the motion safety
instance of the drive module. The
corresponding Axis Safety Status updates
automatically in the drive axis tag structure to
enable coordination of the mation task with the
safety task.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-

indexing faults.
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Execution

Condition/State Action Taken

Prescan The .01, .FP, .RR, .SSTActive, .SSTFault, and
.StopMonitorDelayDelayActive outputs are cleared to OFF(0).

The Diagnostic Code output is set to OFF(0).

The Fault Type output is set to ON(1).

The .SpeedLimit and .DecelerationRamp outputs are set to OFF(0).

Rung-condition-in is false The .01, .SS1Active, and .StopMonitorDelayDelayActive outputs are
cleared to OFF(0).

The .SpeedLimit and .DecelerationRamp outputs are set to OFF(0).
If an instruction fault is present when rung goes false the fault
condition is maintained and the Diagnostic Code is displayed.

Rung-condition-in is true The instruction executes.

Postscan N/A

Operation

Normal Operation

The SS1 function begins if it has been previously reset and the Request input
is asserted ON(1). At this point the Stop Monitor Delay Timer will begin.
When the Stop Monitor Delay Timer expires the current axis speed is
captured and the Stop Delay timer begins. As the Stop Delay Timer runs, the
speed of the axis is monitored in real time according to the Speed Limit
function, S(t), starting with Stop Delay Timer:

Speed Limit Function

S(t) =So + St - (Sr/ Ts)(t)

Where:

S(t) = Speed Limit

So = Speed captured at the end of Stop Monitor Delay
St= Decel Speed Tolerance

Sr = Decel Ref Speed

Ts = Stop Delay

t = the Stop Delay Timer value

When the Standstill Speed is reached the output O1 is cleared to OFF(0).
Standstill speed is reached before the Stop Delay timer expires in normal
operation.
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All speed values in the Speed Limit Function are expressed in Position Units /
Time Unit. A position unit is user defined according to the particular
application and is configured in the SFX instruction. Time units are also
configured in the SFX instruction and may be selected as seconds or minutes.

Pass-Through Tags

A Safe Motion Monitoring Drive has one or more motion axes that are
controlled by a motion task. The Safe Motion Monitoring Drive also has one or
more motion safety instances that support safety functions used in a safety
task of a safety controller. Some of the tags associated with a drives motion
safety instance are pass-through tags. The following table shows the pass-
through tags and the corresponding axis tags for the SS1 function:

$S1Instruction Output | Pass-Through Tags for Motion Safety Safe Motion Monitoring Axis Tag

Instance Drive Action
SS1 Active module’:S0.SS1Active[ instance?] updates tag axis®.SSTActiveStatus
SS1Fault module®S0.SSTFault[instance?] updates tag axis®.SSTFault

'module is the name for the drive module in Logix Designer I/O Configuration
tree

Yinstance is 1 or 2 for dual axis drives otherwise null

*axis is the axis name in the Logix Designer Motion Group and is associated
with module

When assigning the SS1 Active and SS1 Fault instruction outputs to the
motion safety instance pass-through tags, the corresponding Axis Safety
Status and Axis Safety Faults tags automatically update in the motion
controller. The motion control task of motion controller reads the Axis Safety
Status and the Axis Safety Faults tags to coordinate operation between the
safety task and motion task. The following is a typical sequence of events:

1. The safety application receives an input to stop the axis.
2. The safety application sets Request input ON(1) to request the SS1function.

3. The SSTinstruction sets SS1 Active output and writes the module:S0.SSTActive[instance] tag of the motion safety
instance of the drive.

4. The motion safety instance in the drive updates the Axis Safety Status tag read in the mation contraller.

5. Next the motion application stops the drive according to a stopping ramp profile

6. The SS1function monitors the axis to ensure the stopping speed vs time ramp is not exceeded

7. When the SS1 function detects Standstill Speed the SSI Output1 is cleared OFF(0).

8. The safety application is typically written so that the SS10utput1[01] results in STO request in the motion safety
instance of the drive.

Normal Operation, Automatic Restart

The following diagram shows a timing diagram for normal operation. In the
diagram, the Speed Limit function is shown as a solid red line ramping
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towards zero speed. The speed must stay below the Speed Limit function to
maintain normal operation. For automatic restart operation, the SS1 function
will be reset when the Request is removed OFF(0) provided no SS1 faults have
occurred. When the SS1 function is reset, the output O1 will be set to ON(1)
indicating the function is ready to operate.

- Max 5top Time -

Stop |
=Nt -
Eiskiy }-75&:@ Delay, x¥——=

Decel| Reference

b Rate, y/x
Axis Speed {

Decel R amp
i 7 ! Decel
Decel : i

_ Speed Reference
Speed | _~ Limit | Speed,y
Tal. | -
Standstill Speed
: 5 I-" ; Condrtion
Reguest for Reset
1 : .’_,_i
551 Active (4
Output 1 [01] 4 E
= 12
Torgue Disabled

581 Start Capture Speed  StandstillSpeed
& Begin Achieved
Monioring

1 - 5TO initiated outside 551 instruction by programmer using instruction Output 1 as a conditioner for STO.
2 - 5TO Delay in drive set to zero in the Add-On Profile in the Logix Designer software.

Normal Operation, Manual Restart

When manual restart is enabled then the SSI operation requires an OFF(0) to
ON(1) transition of the Reset input to reset the instruction before subsequent
operation. The Reset Required output indicates that the Reset input must
make an OFF(0) to ON(1) transition to reset the instruction. The following
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diagram shows normal operation with Manual Restart. The Speed Limit
Function is calculated according to the Speed Limit Equation.

Max Stop Time =|

Stop .
Munrmyu.|<75mp Delay, x—p-i
Delay !

Decel Reference

I Rate, y/x
Axis Speed g ' {

Decel Ramp

i Decel
Speed: Reference
Limit | Speed,y

Standstill Speed

E : I'I Condition
Request ,..-_"" for Reset
B ; i, |
551 Active '.H -
e h—= __-'" e
; "\ [ p—
Output 1 [01] = |
i : H | |II
. : |
Restart Required [RR i -.|
a [RR] 1 . g \ {,‘_
Reset |
Torgue Disabled™*
551 Start  Capture Speed &  Standstill Speed
Begin Achieved
Monitoring

1 - 5TO initiated outside 551 instruction by programmer uging instruction Output 1 as a conditioner for 5TO.
2 - 5TO Delay in drive set to zero in the Add-0On Profile in the Logix Designer software.
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Faulted Operation, Deceleration Fault

The following figure, a timing diagram of SS1 where a Deceleration Fault
occurs, is shown. In the figure the axis speed being monitored exceeded the
Speed Limit Function, resulting in a Deceleration Fault.

Max Stop Time -

Stop .
-Ion imr——l‘i Stop Delay, x——=

Delay !
e Decel Reference

v Rate, y/x
Axis Speed ! : {
; G Decel Ramp

: Dece|
Decel Speed | Reference

Speed | Limit | Speed,y
Tol. i

Standstill Speed

— Condition

Reguest | !' | ‘ ,,f_"“ for Reset
551 Active | '. 1|_
Output 1 [01] 4| ‘f—_
Fault Present [FP] 4| ||’1_
Restart Required [RR] | . ({‘_

Torgue Disabled™?

851 5tart  Capture Speed &
Begin
Monitoring

1 - 5TO initiated outside 551 instruction by programmer uging instruction Output 1 as a conditioner for 5TO.
2 - 5TO Delay in drive set to zero in the Add-On Profile in the Logix Designer software.

Faulted Operation, Maximum Time Fault

Atiming diagram of SS1 where a Maximum Time Fault occurs is shown in the
following figure. As shown, the axis speed being monitored did not reach the
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zero speed limit before the Stop Delay Timer expired and a Maximum Time
Fault occurred.

—Max Stop Time— -
Stop

Monitor—=r+—5Stop Delay, s—=
Delay

Decel Reference

i i Rate, v/«
Az Spe EW
; Decel Ramp

Decel

E;efJ Speed Reference
Limit
Tol / Speed, v
Standstill Speed ; Q\
I-" Condition
Reeet | for Reset

551 Active (1 ,l

-_ 5 (R . I.-'. .

Output 1 [01] 4| |

Fault Present [FP] " | ( .l

Restart Required [RR] "!ﬂl
Reset |

Torque Disabled -

5515tat  Capture Speed &
Begin
Monitoring

1 - §TO initiated outside 551 instruction by programmer using instruction Cutput 1 as a conditioner for 5TO.
2 - 5TO Delay in drive set to zero in the Add-On Profile in the Logix Designer software.

Fault Codes and Corrective Actions

Fault Code Description Corrective Action

1 No fault. None.

2 Invalid Configuration Fault o Check the input values and correct inconsistencies or
illegal values. Check the diagnostic code for more
information

o Reset the fault.

3 Deceleration Fault - the axis being monitored for stopping | @ Reset the fault and check the motion application to
exceeded the speed limit ramp computed by the ensure the axis is decelerated as required when SS1
instruction. Active is asserted ON(1).

4 Maximum Time Fault - the maximum time to reach o Increase the allowable time, increase the deceleration,
standstill was exceeded. or reduce the initial speed of the axis

o Reset the fault.
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Fault Code Description Corrective Action

102 SFX Instruction Not Ready Fault Ensure that the SFX function that supplies inputs to this
SSTinstance is running and not faulted before requesting
SS1.

Diagnostic Codes and Corrective Actions

Diagnostic Description Corrective Action

Code

0 No diagnostic information. None

10 Rung went false while instruction was executing. Make sure this instruction is enabled.

20 Stop Monitor Delay value not valid. Check the Stop Monitor Delay value to ensure it is within
the allowed range.

21 Stop Delay value not valid. Check the Stop Delay value to ensure it is within the
allowed range.

22 Standstill Speed value not valid. Check the Standstill Speed value to ensure it is within the
allowed range.

23 Deceleration Reference Speed value not valid. Check the Decel Ref Speed value to ensure it is within the
allowed range.

24 Deceleration Speed Tolerance value not valid. Check the Decel Speed Tolerance value to ensure it is

406

within the allowed range.

Example

551

Safe Stop 1

Safety Control S51_Control_SA1
Restart Type AUTOMATIC
Cold Start Type AUTOMATIC
Stop Monitor Delay o0
Stop Delay 500
Standstill Speed 0.05
Decel Ref Speed 25.0
Decel Speed Tolerance 5.0

Feedback SFX SFX_Control_SA1

Request 551_Request_SAq

(4m
Rezet 551 _Heset SA1

4=
551 Active SDA1:50.551Active]
551 Fault SDA1:S0.551Fault
Fault Type (4=
Diagnostic Code [} dm

See also

o1

RR

FP

Index Through Arrays on page 540
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Safe Stop 2 (SS2)

Drive Safety Instructions on page 361

This instruction only applies to the Compact GuardLogix 5380 and
GuardLogix 5580 controllers.

The Safe Stop 2 instruction initiates and monitors the motor or axis
deceleration within set limits to ensure the motor is brought to an operational
stop. Once stopped, SS2 continues to monitor the operational stop of the

motor.
Available Languages
Ladder Diagram
552
Safe Stop 2
Safety Control ? 01
Restart Type ?
Cold Start Type ? RR
Stop Monitor Delay ?
L FP
Stop Delay ?
EL
552 Standstill Speed ?
7
Decel Ref Speed ?
77
Decel Speed Tolerance 7
77
Mode ?
7
Check Delay ?
Ef
505 Standstill Speed ?
2
Standstil Deadband ?
EL
Feedback SFX ?
Reque=st ?
77
Reset ?
2
552 Active ?
Ef
552 Fault ?
L
S0S Active ?
EL
S05 Standstil ?
7
505 Fault ?
77
552 Fault Type EE
305 Fault Type [y
Diagnostic Code G
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Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Safe Stop 2 Application

Safe Stop 2 is used with a CIP safety drive that supplies speed and position of
a motor or axis and a Safe Feedback Interface (SFX) instruction to scale the
feedback. During operation, the SS2 instruction signals when the axis speed is
at or below the Standstill Speed. When standstill is reached, SS2 then initiates
SOS (Safe Operational Stop) to continue standstill monitoring.

Operands

IMPORTANT  Unexpected operation may occur if:
o (utput tag operands are overwritten.
o Members of a structure operand are overwritten.
e Structure operands are shared by multiple instructions.

ATTENTION: The SS2 Safety Control structure contains internal state
information. If any of the configuration operands are changed while in run
mode, accept the pending edits and cycle the controller mode from Program
to Run for the changes to take effect.

The following table provides the operands used for configuring the

instruction.
Operand Data Type Format Description
Safety Control SAFE_OPERATING_STOP tag Data structure required for proper operation of instruction.
Restart Type list item This input selects the Restart Type for the instruction.

MANUAL (0)

A0 to 1transition of the Reset input is required after Request has
been removed to enable the instruction to operate.

AUTOMATIC (1)

The instruction will reset when the Request has been removed and
no fault is present [FP=0]. Once reset, the instruction will be able to
operate.

A ATTENTION: Only use Automatic Restart in applications

where it is determined that no unsafe conditions occur from its use.
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Operand

Data Type

Format

Description

Cold Start Type

list item

This input selects the behavior when applying controller power or a
controller mode change to Run.

MANUAL (0)

A0 to 1transition of the Reset input is required with the Request
removed to enable the instruction to operate.

AUTOMATIC (1)

The instruction resets when the Request has been removed.

The following table explains the instruction inputs.

Operand

Data Type

Format

Description

Stop Monitor Delay

INT

immediate
tag

This operand defines the delay time between the
$S2 function request and the start of deceleration
monitoring Stop Delay. See timing diagrams in
Normal Operation for illustration of Stop Monitor
Delay And SS2 timing.

Range: 0 to 32767

Units: milliseconds

Stop Delay

DINT

immediate
tag

This operand defines the maximum time allowed for
the axis to reach Standstill Speed after the Stop
Monitor Delay time expires. This input is also used
to compute a speed ramp or deceleration that the
axis must remain below during instruction
execution. See timing diagrams in Normal Operation
for illustration of Stop Delay and SS2 timing.

Range: 1to 3000000

Units: milliseconds

$S2 Standstill Speed

REAL

immediate
tag

This operand defines the speed limit that is used to
declare motion as stopped. The drive is at standstill
when the speed detected is less than or equal to the
configured Standstill Speed. When SS2 Standstill
Speed is reached then SOS Standstill monitoring
begins. See timing diagrams in Normal Operation for
illustration of Standstill Speed and SS2 timing.

Range: =0
Units: Position Units / Time Unit

Decel Ref Speed

REAL

immediate
tag

This operand is used to compute a speed ramp or
deceleration that the axis must remain below during
function execution. The deceleration is computed
internally by the SS2 instruction as Decel Ref Speed
/ Stop Delay. See timing diagrams in Normal
Operation for illustration of Decel Ref Speed and SS2
timing.

Range: =9

Units: Position Units / Time Unit
Tip: Enter the maximum axis speed for Decel Ref
Speed and the maximum time to decelerate to
standstill for the Stop Delay.
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Operand

Data Type

Format

Description

Decel Speed
Tolerance

REAL

immediate
tag

This operand sets a speed tolerance around the
speed ramp that the axis must remain below during
function execution. See timing diagrams in Normal
Operation for illustration of Decel Speed Tolerance
and SS2 timing.

=
Range: = 0
Units: Position Units / Time Unit

Mode

SINT

immediate
tag

This operand selects speed or position checking
during SOS monitoring.
Range: Tor 2

1: Position Check

2: Speed Check

Check Delay

INT

immediate
tag

This operand defines the delay time between the
SOS function start and the start of standstill
monitoring.

Range: 0 to 32767

Units: milliseconds

S0S Standstill Speed

REAL

immediate
tag

This operand sets the maximum speed that is
allowed before the instruction will fault during SOS
standstill monitoring when Speed Checking Mode is
selected.

-
Range: = 0

Standstill Deadband

REAL

immediate
tag

This operand sets the maximum incremental
deviation from the position that is captured at the
expiration of Check Delay. If the maximum deviation
is exceeded then this instruction will fault.

-
Range: = 0

Feedback SFX

SAFETY_FEEDBACK_INTERFACE

tag

The Feedback SFX operand provides position and
speed data. Assign this operand is to the Safety
Control tag of the SFX instruction that is used with
the SS2 instruction instance. The following
members of the SFX Safety Control tag are used:
o FeedbackSFX.FeedbackPasition

Units: Feedback Counts

o FeedbackSFX.ActualSpeed

Units: Postion Unit / Time Unit

o FeedbackSFX.PositionScalingOut

Units: Feedback Counts / Position Unit

Request

BOOL

tag

The Request input enables the SS2 function to
operate.
ON(1): Start SS2 function to execution.
OFF(0): Allows function reset according to Restart
Type

Reset’

BOOL

tag

This operand resets the $S2 function. An OFF(0) to
ON(1) transition resets the $S2 function and Fault
Present [FP] provided the Request is OFF(0) and any
fault condition has been removed. The Reset
Required [RR] output indicates when a reset is
required to reset the function.

'ISO 13849-1 stipulates instruction reset function must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add the logic immediately
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before this instruction. Rename the ‘Reset Signal’ tag in this example to the
reset signal tag name. Then use the OSF instruction Output Bit tag as the
instruction’s reset source.

Reszet_Signal 0OSF

One Shot Falling

Storage Bit 'OSF_Internal SB
Output Bit F_Edge Reset OB

This table explains the instruction outputs. The outputs are external tags
(safety output modules) or internal tags used in other logic routines.

Operand Data Type Description

Output 1{01] BOOL ON(1): Indicates the instruction is executing and the function is not faulted.
OFF(0): Any of the conditions below:

o The rung in condition is no longer true
o Aninstruction fault has occurred

Reset Required [RR] BOOL ON(1): Indicates that an Reset is required to restart the instruction and or to clear
faults. See Reset Input for Reset sequence.

OFF(0): Normal operation under Automatic Restart operation.

Fault Present [FP] BOOL ON(1): A fault is present in the instruction.

OFF(0): The instruction is operating normally.

Diagnostic Code SINT This output indicates the diagnostic status of the instruction. See Diagnostic
Codes and Corrective Actions for specific codes and actions.

SS2 Fault Type SINT This output indicates the type of SS2 fault that occurred. See the Fault Codes and
Corrective Actions section for specific codes and actions.

SOS Fault Type SINT This output indicates the type of SOS fault that occurred. See the Fault Codes and
Corrective Actions section for specific codes and actions.

Stop Monitor Delay Active BOOL ON(1): Indicates that Stop Monitor Delay timer is active.

Check Delay Active BOOL ON(1): Indicates that Check Delay timer is active.

Speed Limit REAL When Stop Delay is ON (1) this output indicates the real speed limit of the
monitored axis. If this speed is exceeded then the instruction will fault. The speed
limit will be a ramp function decreasing to zero during Stop Delay as shown in the
figures in Normal Operation. Units: Position Unit/ Time Unit.

Deceleration Ramp REAL This output indicates the real time ramp function without the Deceleration Speed
Tolerance term as shown in the figures in Normal Operation.

Units: Position Unit/ Time Unit.
Standstill Set Point REAL This output is set to the Actual Position when SOS monitoring begins.

This table explains instruction outputs that are written to the user-specified
tag.

Operand

Data Type

Format Description

SS2 Active

BOOL tag

The SS2 instruction writes the SS2 Active status to this tag.

OFF(0): SS2 not active

ON(1): SS2 active

SS2 Active is set to ON(1) when SS2 is requested after being reset.

$S2 Active is reset to OFF(0) when the SS2 function resets.

Tip: Assign the SS2 Active operand to the SS2 Active member of the safety
output tag structure corresponding to the motion safety instance of the drive
module. The corresponding Axis Safety Status updates automatically in the
drive axis tag structure to enable coordination of the motion task with the
safety task.
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Operand Data Type Format Description
SS2 Fault BOOL tag The SS2 instruction writes the SS2 Fault status to this tag.
OFF(0): Not faulted
ON(1): Faulted
SS2 Fault is set to ON (1) for the following fault types and corresponding
conditions:
 Configuration Fault
An instruction input operand value is out of range.
o Deceleration Fault
The axis speed exceeded the defined speed limit value.
o Maximum Time Fault
Stop Delay time expires and axis speed is greater than Standstill Speed.
o SFX Instruction Not Ready Fault
The feedback used for monitoring is not valid or the SFX instruction is not
running when SS2 is requested.
Tip: Assign the SS2 Fault operand to the SS2 Fault member of the safety
output tag structure corresponding to the motion safety instance of the drive
module. The corresponding Axis Safety Faults tag updates automatically in the
drive axis tag structure to enable coordination of the motion task with the
safety task.
SOS Active BOOL tag The SS2 instruction writes the SOS Active status to this tag.
OFF(0): SOS not active
ON(1): SOS active
Tip: Assign the SOS Active operand to the SOS Active member of the safety
output tag structure corresponding to the motion safety instance of the drive
module. The corresponding Axis Safety Status updates automatically in the
drive axis tag structure to enable coordination of the motion task with the
safety task.
SOS Standstill BOOL tag The SS2 instruction writes the SOS Standstill status to this tag.
OFF(0): Speed or position not at standstill.
ON(1): Speed or position is within standstill limits.
Tip: Assign the SOS Standstill operand to the SOS Standstill member of the
safety output tag structure corresponding to the motion safety instance of the
drive module. The corresponding Axis Safety Status updates automatically in
the drive axis tag structure to enable coordination of the motion task with the
safety task.

412
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Operand Data Type

Format

Description

SOS Fault BOOL

tag

The SS2 instruction writes the SOS Fault status to this tag.
OFF(0): Not faulted
ON(1): Faulted
SOS Fault is set to ON (1) state for the following fault types and corresponding
conditions:
 Configuration Fault
An instruction input operand value is out of range.
o Standstill Position Fault
Standstill deadband was exceeded while monitoring.
o Standstill Speed Fault
Standstill speed limit was exceeded while monitoring.
o SFX Instruction Not Ready Fault
The feedback used for monitoring is not valid or the SFX instruction is not
running when SS2 is requested.
Tip: Assign the SOS Fault operand to the SOS Fault member of the safety
output tag structure corresponding to the motion safety instance of the drive
module. The corresponding Axis Safety Faults tag updates automatically in the
drive axis tag structure to enable coordination of the motion task with the
safety task.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-

indexing faults.

Execution

Condition/State

Action Taken

Prescan

The .01, .FP, .RR, .SS2Active, .SS2Fault, .StopMonitorDelayActive,
.SpeedLimit, .DecelerationRamp, .S0SActive, .S0SStandstill, .SOSFault,
and .CheckDelayActive outputs are cleared to OFF(0).

The Diagnostic Code output is set to 0.

The Fault Type output is set to 1

Rung-condition-in is false

The .01, .SS2Active, .SOSActive, .SOSStandstill, .StopMonitorDelayActive,
.CheckDelayActive, are cleared to OFF(0).

The Speed Limit output is set to 0

The Deceleration Ramp is set to 0

The Standstill Setpoint is set to 0

If an instruction fault is present when rung went false the fault condition
will be maintained and Diagnostic Code displayed.
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Condition/State Action Taken
Rung-condition-in is true The instruction executes.
Postscan N/A

TATA

Operation

Normal Operation

The SS2 function begins if it has been previously reset and the Request input
is asserted ON(1). At this point the Stop Monitor Delay Timer will begin. When
the Stop Monitor Delay Timer expires the current axis speed is captured and
the Stop Delay timer begins. As the Stop Delay Timer runs, the speed of the
axis is monitored in real time according to the Speed Limit function, S(t),
starting with Stop Delay Timer:

Speed Limit Function

S(t) =So + St - (Sr/ Ts)(t)

Where:

S(t) = Speed Limit

So = Speed captured at the end of Stop Monitor Delay
St=Decel Speed Tolerance

Sr = Decel Ref Speed

Ts = Stop Delay

t = the Stop Delay Timer value

When the SS2 Standstill Speed is reached then Safe Operating Stop (SOS)
monitoring function within the SS2 function begins. Note that SS2 Standstill
speed is reached before the Stop Delay timer expires in normal operation.

When the SOS monitoring begins, the Check Delay timer is started. After the
check delay timer expires the position is captured. Either the speed or
position, provided by an SFX instruction, is compared to the SOS Standstill
Speed or Standstill Deadband according to the Mode setting. After Check
Delay expires, Standstill output will be set to ON(1) as long as the speed is
below the SOS Standstill Speed and the function is not faulted. The SOS
monitoring remains active as long as it is not faulted and the Request input is
ON(). If the speed of the monitored axis exceeds the Standstill limit then the
SOS function will Fault.
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Position values used in the SS2 instruction are in Position Units. Speed values
used in the SS2 instruction are in Position Units / Time Unit. A position unit
is user defined according to the particular application and is configured in the
SFX instruction. Time units are also configured in the SFX instruction and
may be selected as seconds or minutes.

Pass-Through Tags

A Safe Motion Monitoring Drive has one or more motion axes that are
controlled by a motion task. The Safe Motion Monitoring Drive also has one or
more motion safety instances that support safety functions used in a safety
task of a safety controller. Some of the tags associated with a drives motion
safety instance are pass-through tags. The following table shows the pass-
through tags and the corresponding axis tags for the SS2 function:

$S2 Instruction | Pass-Through Tags for Motion Safety Instance | Safe Motion Axis Tags
Output Monitoring Drive

Action
SS2 Active module’:S0.SS2Active[ instance?] updates tag axis3.SS2ActiveStatus
SS2 Fault module':S0.SS2F ault[ instance?] updates tag axis3.SS2Fault
SOS Active module':S0.S0SActive[ instance?] updates tag axis3.S0SActiveStatus
S0S Standstill module’:S0.50SStandstill[ instance?] updates tag axis3.S0SStandstillStatus
S0S Fault module’:S0.S0SFault[instance?] updates tag axis3.S0SFault

'module is the name for the drive module in Logix Designer I/O Configuration
tree.

Yinstance is 1 or 2 for dual axis drives otherwise null

3axis is the axis name in the Logix Designer Motion Group and is associated
with module

When assigning the SS2 Active, SOS Active, SOS Standstill, SS2 Fault and SOS
Fault outputs to the motion safety instance pass-through tags, the
corresponding Axis Safety Status and Axis Safety Faults tags automatically
update in the motion controller. The motion control task of motion
controller reads the Axis Safety Status and the Axis Safety Faults tags to
coordinate operation between the safety task and motion task. The
following is a typical sequence of events:

1. The safety application receives an input to stop an axis.

2. The safety application sets the Request input ON(1) to request the SS2
function.

3. The SS2 instruction sets SS2 Active output and writes the
module:SO.SS2Active[instance] tag of the motion safety instance in
the drive.

4. The motion safety instance in the drive updates the Axis Safety Status
tag read in the motion controller.
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5. Next the motion application stops the drive according to a stopping
ramp profile.

6. The SS2 function monitors the axis to ensure stopping speed vs time
ramp is not exceeded.

7. When the SS2 function detects SS2 Standstill the SS2 instruction
writes the module:SO.SOSActive[instance] tag of the motion safety
instance of the drive.

8. When the SOS function detects SOS Standstill the SS2 instruction
writes module:SO.SOSStandstill[instance] tag of the motion safety
instance of the drive.

9. The motion application reads the Axis Safety Status tags and continues
to hold the position or maintain zero speed.

Normal Operation, Automatic Restart

The following diagram shows a timing diagram for normal operation with
Automatic Restart. In normal operation the SS2 Active output will remain
ON() as long as the SS2 function has not been reset. For automatic restart
operation, the SS2 function will be reset when the Request is removed OFF(0)
provided no faults have occurred. When the SS2 function is reset the output
O1 will be set to ON(1) indicating the function is ready to operate.

In the diagram, the Speed Limit function is shown as a solid red line ramping
towards zero speed. The speed must stay below the Speed Limit function to
maintain normal operation. After the SS2 Standstill Speed is reached the SOS
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Active Output is ON(1) indicating that the SOS function within SS2 is active
and remains ON(1) as long as the Request remains ON(1).

Max 5top Time -I
Stop |
Monitor-m= Stop Delay, s———=

Delay I

Decel Reference

i Rate, v/«

Axis Speed i i
p Decel Ramp i Reference
Speed Speed, ¥

i Limit : =
Speed | i Standstill Position
Tol | | | or Speed
0 ChEI:k: Delay Ttent
551 5tandstill 5peed _ _ _ _ i _ i o _____ \ it
505 Standstill 5peed — = ———— —— = — — — = 7 oy el | ettt
: : - ; Condition
Request | i for Reset
552 Active [
——— \ 1
505 Active A
505 Standstill

552 5tart  Capture Speed
Z Begin
Mo nitoring

Normal Operation, Manual Restart

When manual restart is configured, the SS2 function reset before subsequent
operation. The Reset Required output indicates that the Reset input must
make an OFF(0) to ON(1) transition to reset the instruction after the Request
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input is removed OFF(0). The following diagram shows normal operation with
manual restart.

Max 5top Time

Stop i
Mnnitnr—blﬂiﬂnp Delay, x———=
Delay i

: Decel Reference

i Rate, v/«

i Decel
B Decel Ramp : Reference
Speed | Speed, v
Limit ;
b Standstill Position
——Check Delay or Speed
! Monitoring
552 Standstill S5peed _ _ s T T, \ S
505 Standstill 5peed —— ————— — o et ot g T e s 7= e —
: I.' Condition
Request d | i for Reset
? | : ;
552 Active b
505 Active “ [

505 Standstill

Restart Required [RR]

Reset

552 Start  Capture Speed
2 Begin
MMonitoring

Faulted Operation

Faulted Operation, Deceleration Fault

The following diagram, a timing diagram of SS2 where a Deceleration Fault
occurs, shows the axis speed exceeding the Speed Limit Function, resulting in
a Deceleration Fault. Note that the timing diagram is shown for Manual
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Restart. For Automatic Restart the timing is similar except that the Reset
Required [RR] output will not turn ON(1) until a fault occurs.

Max Stop Time "
%t op Delay, ¥—— =
Decel Reference T
Rate, y/x
i Decel
AxisSpeed { DecelRamp Reference
. Speed Speed, y

Limit

Speed | Standstill Position
Tol ! or Speed
Check Delay Wonitoring

S525tandstill Speet e wre wnms s ey s el s s
505 Standstill Speed — — — = — — — — ol it oz 3

Condition

Request I-'I' i for Reset
552 Active R 1|
Output1 [01] AR j
Fault Present [FP] B [ { ‘l
: : : ! [t
' i —— m
SOS Active P} Il 4

508 Standstill

i : -
Restart Required [RR] i w

Reset |

o=

Torque Disable

5% St Capture Speed
& Begin
Monitoring

Notes: 1-5TO initigted outside 552 AQI by programmer using instruction Qutput 1as 3 condition for 5TO.
2-5TO Delay in drive set to zero in the Add-on Profilein Studio 5000 software.

Faulted Operation, Standstill Speed Fault

The following diagram shows SS2 where a Standstill Speed Fault occurs. As
shown, the axis speed reached SS2 and SOS Standstill Speed but during the
SOS function the Speed increased until the SOS Standstill Speed was
exceeded, resulting in a fault. Note that the timing diagram is shown for
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Manual Restart. For Automatic Restart, the timing is similar except that the
Reset Required [RR] output will not turn ON(1) until the fault occurs.

Max Stop Time :il
«—\475&&;1 Delay, N—"‘
Decel Reference T
{ Rate, y/x
Axis Speed Decel Ramp Rﬁ:rfr:ce
: ee Speed, ¥

Speed | 5 Standstill Positon
Tol | | Check Delay or Spead
: Monitoring

£52 Stand=tillSpeed _ _ _ _ _ _ _ & b ; "
505 StandstillSpeed — == —— — — — e i el : et e

: - Condition

Request ‘I i for Reset
| \ : !

552 Active W "|
- e {
Dutput1 [01] :l ﬂl

Fault Present [FF] 4| II II.' >
SOS Active | ||
: : : ||I
SOS Standstill [

Restart Required [RR] I\:l
Reset |

Torque Disabled =

ss25tat  Capture Speed
& Begin
Monitoring

Notes: 1-5TO initigted outside 552 AQI by programmer using instruction Output 1 as acondition for 5TO.
2-5TD Delay in drive set to zero in the Add-on Profile in Studio 5000 software.

Fault Codes and Corrective Actions

$S2 Fault Codes
Fault Code Description Corrective Action
1 No Fault None.
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Fault Code Description Corrective Action

2 Invalid Configuration Fault o Check the input values and correct
inconsistencies or illegal values. Check the
diagnostic code for mare information

o Reset the fault.

3 Deceleration Fault - the axis being monitored for | @ Reset the fault and check the motion application
stopping exceeded the speed limit ramp to ensure the axis is decelerated as required
computed by the instruction. when SS2 Active is asserted ON(1).

4 Maximum Time Fault - the maximum time to o Increase the allowable time, increase the
reach SS2 standstill was exceeded. deceleration, or reduce the initial speed of the

axis
o Reset the fault.

102 SFX Instruction Not Ready Fault Ensure that the SFX instruction that supplies inputs
to this SS2 instance is running and not faulted
before requesting SS2.

S0S Fault Codes

Fault Code Description Corrective Action

1 No Fault None.

2 Invalid Configuration Fault o Check the input values and correct
inconsistencies or illegal values. Check the
diagnostic code for more information

o Reset the fault.

3 Standstill Position Fault Ensure movement is within the Standstill Deadband
after check delay time expires.

4 Standstill Speed Fault Ensure speed is below the Standstill limit before
check delay time expires.

101 Position Window Calculation Overflow Fault. The | e Ensure that the SFX instruction that supplies
Position scaling from the Feedback SFX tag inputs to this SS2 instruction has correct values.
multiplied by the Position Window exceeds (2*31 | e Use a smaller Position Window value.

-1)
Diagnostic Codes and Corrective Actions

Diagnostic Code Description Corrective Action

0 No diagnostic information. None

10 Rung went false while instruction was executing. | Make sure this instruction is enabled.

20 Stop Monitor Delay value not valid. An INT value from 0 to 32767 must be used

21 Stop Delay value not valid. A DINT value must be between 0 and 3,000,000
must be used

22 S$S2 Standstill Speed value not valid. S$S2 Standstill Speed must be a non negative
REAL

23 Deceleration Reference Speed value not valid. Must be a non negative REAL

24 Deceleration Speed Tolerance value not valid. Must be a non negative REAL

25 Mode value not valid. An INT value of 1(Speed Check) or 2 (Position
Check) must be used.

26 Check Delay value not valid. An INT value between 0 and 32767 must be used.

21 Standstill Deadband not valid Must be a non negative REAL.

28 Standstill Speed not valid Must be a non negative REAL.
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Example
552
Safe Stop Two
Safety Control 552 Control_SA1 01
Restart Type MANUAL
Cold Start Type MANUAL RR
Stop Monitor Delay 40
FP
Stop Delay 300
552 Standstill Speed 0.06
Decel Ref Speed 250
Decel Speed Tolerance 20
Mode 2
Check Delay 505 CheckDelay SAA
04
305 Standstil Speed  S0S_StandstilSpeed_SA1
0.0 4=
Standstill Deadband S05_StandstillDeadband SA1
0.0 4=
Feedback SFX SFX_Control_SA1
Reguest 552 _Heguest SA1
4=
Reset 552 Reset SA1
04
552 Active SDAT:50.552Active
04
552 Fault S0A1:50.552Fault
04
505 Active SDA1:50.805Active
04
505 Standstill SDA1:50.5055tandstil
04
505 Fault SDA1:50.505Fault
04
552 Fault Type (=
S05 Fault Type () dm
Diagnostic Code (=
See Also
Index Through Arrays on page 540
Drive Safety Instructions on page 361
o s This instructi n li h m r ix
safely_l_lmlted Position his instruction only applies to the Compact GuardLogix 5380 and

GuardLogix 5580 controllers.

(SLP)

The Safely-Limited Position instruction monitors the position of a motor or
axis to ensure that the position does not deviate above or below defined limits.
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Available Languages
Ladder Diagram
SLP
Safehy-Limited Position
Safety Control ? 01
Re=tart Type ?
Cold Start Type ? RER
Check Delay ?
7 FP
Positive Travel Limit ?
7
Negative Travel Limit ?
7
Feedback SFX ?
Request ?
7
FRezet ?
7
SLP Active ?
7
SLP Limit ?
7
SLP Fault ?
7
Fault Type i
Diagnostic Code 7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Safely-Limited Position Application

Safely-Limited Position is used with a CIP safety drive that supplies speed of a
motor or axis and a Safe Feedback Interface (SFX) instruction to scale the
feedback. During operation, the SLP instruction sets the limit output when
the motor position moves outside of the specified limits. During operation of
the SLP function the limits may be adjusted. The output is used to initiate an
application specific action such as STO, SS1, SS2 or STO.
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Operands

IMPORTANT  Unexpected operation may occur if:
o Output tag operands are overwritten

o Members of a structure operand are overwritten
o Structure operands are shared by multiple instructions

ATTENTION: The SLP Safety Control structure contains internal state
information. If any of the configuration operands are changed while in run
mode, accept the pending edits and cycle the controller mode from Program to
Run for the changes to take effect.

The following table provides operands used for configuring the instruction.

Operand

Data Type

Format

Description

Safety Control

SAFELY_LIMITED_POSITION

tag

Data structure required for proper operation of
instruction.

Restart Type

list item

This input selects the Restart Type for the
instruction.

MANUAL (0)

A0 to 1transition of the Reset input is required
after Request has been removed to enable the
instruction to operate.

AUTOMATIC (1)

The instruction will reset when the Request has
been removed and no fault is present [FP] =
OFF(0). Once reset, the instruction will be able to
operate.

A ATTENTION: Only use Automatic

Restart in applications where it is determined
that no unsafe conditions occur from its use.

Cold Start Type

list item

Selects the Behavior when applying controller
power or a controller mode change to Run.
MANUAL (0)

A0 to 1transition of the Reset input is required
with the Request removed to enable the
instruction to operate.

AUTOMATIC (1)

The instruction resets when the Request has
been removed.

Check Delay

INT

immediate
tag

This operand defines the delay time between the
SLP function request and the start of position
monitoring.

Range: 0 to 32767

Units: mSec

The following table explains the instruction inputs.
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Operand Data Type Format Description
Positive Travel Limit | REAL immediate This operand sets the maximum position allowed
tag before the SLP Limit Output is set. A change in

this value takes effect immediately when the
function is operating.
For linear motion (SFX Unwind = 0)
Range: REAL
For rotary motion application (SFX Unwind =
0)
Range: Negative Travel Limit to (Unwind/Position
Scaling)
Units: Position Units

Negative Travel Limit | REAL immediate This operand sets the maximum position allowed

tag before the SLP Limit Output is set. A change in

this value takes effect immediately when the
function is operating.
For linear motion (SFX Unwind = 0)
Range: REAL
For rotary motion application (SFX Unwind =
0)
Range: 0 to Positive Travel Limit
Units: Position Units

Feedback SFX SAFETY_FEEDBACK_INTERFACE tag This operand provides position data. Assign this
operand is to the Safety Control tag of the SFX
instruction that is used with this SLP instruction.
The following members of the SFX Safety Control
tag are used:
FeedbackSFX.ActualPosition
Units: Feedback Counts
FeedbackSFX.PositionScalingOut
Units:  Feedback Counts / Pasition Unit
FeedbackSFX.UnwindOut
Units: Counts / Cycle
FeedbackSFX.ActualCycles
Units: Cycles

Request BOOL tag This operand enables the SLP function to
operate.
ON(1): allows SLP function to begin monitoring.
OFF(0): allows function reset according to Restart
Type

Reset' BOOL tag This operand resets the SLP function. An OFF(0)

to ON(1) transition resets the SLP function and
Fault Present (FP) provided the Request is OFF(0)
and any fault condition has been removed. The
Request Required (RR) output indicates when a
reset is required to reset the instruction.

'ISO 13849-1 stipulates instruction reset function must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add the logic immediately
before this instruction. Rename the ‘Reset Signal’ tag in this example to the
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reset signal tag name. Then use the OSF instruction Output Bit tag as the
instruction’s reset source.
Reset_Signal 05F
One Shot Falling
Storage Bit  OSF_Internal SB
Cutput Bit F_Edge Reset 0B
This table explains instruction outputs. The outputs are external tags (safety
output modules) or internal tags used in other logic routines.
Operand Data Type Description
Output 1[01] BOOL ON(1): Indicates the instruction is executing and the function is not faulted.
OFF(0): Any of the following conditions below:
 The rung in condition is no longer true
o Aninstruction fault has occurred
Reset Required [RR] BOOL ON(1): Indicates that a Reset is required to restart the SLP function instruction and or to clear
faults. See Reset Input for Reset sequence.
OFF(0): Normal operation under Automatic Restart operation.
Fault Present [FP] BOOL ON(1): A fault is present in the instruction.
OFF(0): The instruction is operating normally.
Diagnostic Code SINT This output indicates the diagnostic status of the instruction. See Diagnostic Codes and
Corrective Actions for specific codes and actions.
Fault Type SINT This output indicates the type of fault that occurred. See the Fault Codes and Corrective
Actions section for specific codes and actions.
Check Delay BOOL ON(1): Indicates that Check Delay timer is active.
Active
This table explains instruction outputs that are written to the user-specified
tag.
Operand Data Type Format Description
SLP Active BOOL tag The SLP instruction writes the SLP Active status to this tag.
OFF(0): SLP not active
ON(1): SLP active
Tip: Assign the SLP Active operand to the SLP Active member of the
safety output tag structure corresponding to the motion safety
instance of the drive module. The corresponding Axis Safety Status
updates automatically in the drive axis tag structure to enable
coordination of the motion task with the safety task.
SLP Limit BOOL tag The SLP instruction writes the SLP Limit status to this tag.
OFF(0): Position has not reached the limit
ON(1): The position limit was reached or exceeded
Tip: Assign the SLP Limit operand to the SLP Limit member of the
safety output tag structure corresponding to the motion safety
instance of the drive module. The corresponding Axis Safety Status
updates automatically in the drive axis tag structure to enable
coordination of the motion task with the safety task.
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Operand Data Type Format Description
SLP Fault BOOL tag The SLP instruction writes the SLP Fault status to this tag.
OFF(0): Not faulted
ON(1): Faulted
SLP Fault bit to be set to ON (1) state for the following fault type and
corresponding condition:
o Configuration Fault
An instruction input operand value is out of range.
o Axis Not Homed Fault
SLP requires that a home position be defined in the SFX
instruction.
o SFX Instruction Not Ready Fault
The feedback used for monitoring is not valid or the SFX
instruction is not running when SLP is requested.
Tip: Assign the SLP Fault operand to the SLP Fault member of the
safety output tag structure corresponding to the motion safety
instance of the drive module. The corresponding Axis Safety Faults
tag updates automatically in the drive axis tag structure to enable
coordination of the motion task with the safety task.
IMPORTANT Do not write to any instruction output tag under any circumstances.
Affects Math Status Flags
No
Major/Minor Faults
None specific to this instruction. See Index Through Arrays for array-
indexing faults.
Execution
Ladder Diagram
Condition/State Action Taken
Prescan The .01, .FP, .RR, .SLPActive, .SLPLimit, .SLPFault, and .CheckDelayActive outputs are cleared to

OFF(0).
The Diagnostic Code output is set to 0.
The Fault Type outputis set to 1

Rung-condition-in is false

The .01, .SLPActive, .SLPLimit and .CheckDelayActive outputs are cleared to OFF(0).
If an instruction fault is present when rung went false the fault condition will be maintained and
Diagnostic Code displayed.

Rung-condition-in is true

The instruction executes.
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Condition/State Action Taken
Postscan N/A
Operation

428

Normal Operation

The SLP function begins if it has been previously reset and the Request input
is asserted ON(1). At this point the Check Delay Timer begins. When the Check
Delay Timer expires, position monitoring begins. The Actual Position,
provided by an SFX instruction, is compared to the Positive and Negative
Position Limits. If the position is not within these limits then the Limit
Output is set to ON(1) and remains set until the SLP function is reset. The SFX
instruction must be homed before the SLP function operates.

Position values used in the SLP instruction are in Position Units. A position
unit is user defined according to the particular application and is configured
in the SFX instruction.

During operation the Position Limits may be programmatically changed. If
the limits are changed while the function is operating then the new limits will
take effect immediately.

Pass-Through Tags

A Safe Motion Monitoring Drive has one or more motion axes that are
controlled by a motion task. The Safe Motion Monitoring Drive also has one or
more motion safety instances that support safety functions used in a safety
task of a safety controller. Some of the tags associated with a drives motion
safety instance are pass-through tags. The following table shows the pass-
through tags and the corresponding axis tags for the SLP function:

SLP Instruction | Pass-Through Tags for Motion Safety Safe Motion Axis Tag
Output Instances Monitoring Drive

Action
SLP Active module®S0.SLPActive[instance?] updates tag axis®.SLPActiveStatus
SLP Limit module®S0.SLPLimit[instance?] updates tag axis®.SLPLimitStatus
SLP Fault module®:S0.SLPFault[instance?] updates tag axis®.SLPFault
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When assigning the SLP Active, SLP Limit and SLP Fault instruction outputs
to the motion safety instance pass-through tags, the corresponding Axis
Safety Status and Axis Safety Faults tags automatically update in the motion
controller. The motion control task of motion controller reads the Axis Safety
Status and the Axis Safety Faults tags to coordinate operation between the
safety task and motion task. The following is a typical sequence of events:

1. The safety application receives an input to begin speed position

monitoring.

2. The safety application sets the Request input ON(1) to request the SLP
function.

3. The SLP instruction sets SLP Active output and writes the
module:SO.SLPActive[instance] tag of the motion safety instance of
the drive.

4. The motion safety instance in the drive updates the Axis Safety Status
tag read in the motion controller.

5. The motion application controls the axis position to keep within the
SLP Travel Limits.

In many applications it is necessary for the SLP Positive Travel Limit or
Negative Travel Limit to change dynamically. Changes to the SLP Travel
Limits are range checked and then applied to the SLP function even if the
function is active. It may also be necessary for the motion application to
coordinate speed control with Active Limit changes. To accommodate motion
coordination the safety controller tag list contains two general purpose 16 bit
tags for each motion safety instance. These tags appear as
module:SO.PassThruData[A|B][instance]. Axis tags named
axis.AxisSafetyDataA and axis.AxisSafetyDataB are updated whenever the
corresponding pass-through tags module:SO.PassThruDataA[instance] and
module:SO.PassThruDataB[instance] change values.

Normal Operation, Automatic Restart

The following diagram shows normal operation with Automatic Restart. After
Check Delay expires the Position is shown to be within the Positive and
Negative Travel Limits. The diagram then shows the position moving outside
of the limits and the Limit Output is set to ON(1). For automatic restart
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Positive Travel Limit - - - -r—————+———————

operation, the SLP function is reset when the Request is removed, OFF(0),
provided no SLP faults have occurred.

| Check
Delay

Megative Travel Limit———é——— ——E— ———————— -— ————————

Request

SLP Active

5LP Limit

430

Position

L 4

i Condition
i for Reset
Fa
III I‘
.
Start SLF Begin Position Initiate 5TO, 551,
Monitoring 552 or S0O5

Normal Operation, Manual Restart

When manual restart is enabled, the SLP function requires a reset before
subsequent operation. The Reset output indicates that the Reset input must
make an OFF(0) to ON(1) transition to reset the function after the Request
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input is removed OFF(0).

manual restart.

Check

Fositive Travel Limit — — —

Megative Travel Limit — — —

F'n:nsitin:nn/

The following diagram shows normal operation with

: -
Condition
Reguest k'_'_._._‘_,_,#-""' for Reset
SLP Active -
SLP Limit I-' ,,l
Restart Request [RR] I"-i-‘l
'\
Reset |
Start SLP Begin Position Initiate 5T0O, 551,
Monitoring 552 or 508
Faulted Operation
Faults for SLP may be for invalid configuration, SFX Instruction not ready or
not homed as described in the Fault Codes and Corrective Actions section.
Fault Codes and Corrective Actions

Fault Code Description Corrective Action

1 No Fault None.

2 Invalid Configuration Fault Check the Positive and Negative Travel limits. For Rotary motion, these
values must be less than (unwind * position scaling) and the positive limit
must be greater than the negative limit. After the configuration is correct
then reset the fault.

101 Axis Not Homed Fault The SFX instruction used with SLP must be homed. SLP only works with
absolute positions. Home the SFX instruction used with this SLP instruction.

102 SFX Instruction Not Ready Ensure that the SFX function that supplies inputs to this SLP instance is
executing and not faulted before requesting SLP.
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Diagnostic Codes and Corrective Actions
Diagnostic Code Description Corrective Action
0 No diagnostic information. None
10 Rung went false while SLP Make sure this instruction is enabled.
function was executing.
20 Positive Travel Limit value not If unwind is == 0 then the Limit value must be less than (Unwind/Position
valid Scaling).
The Positive Travel Limit must be = Negative Travel Limit.
21 <<<Negative Travel Limit value <<<The Negative Travel Limit must be less than the Positive Travel Limit.>>>
not valid.>>>
22 <<<Check Delay value not <<<Check the Check Delay value to ensure itis = O and = 32767.>>>
valid>>>
23 <<<Positive Travel Limit <<<Move the axis to a lower position.>>>
exceeded>>>
<<<p>>> <<<Negative Travel Limit <<<Move the axis to a larger position.>>>
exceeded>>>
Example
SLP
Safehy-Limited Position
Safety Control SLP_Control_SAd 01
Restart Type AUTOMATIC
Cold Start Type AUTOMATIC RR
Check Delay 50
Positive Travel Limit  SLP_LimitP_SA1 FP
0.04

Megative Travel Limit SLP_LimitN_SA1

Feedback SFX

0.0 4=

SFX_Control_SA1

Reguest SLP_Request_SAd
04
Reset SLP _Reset SA1
04
SLP Active SDA1:50.5LPACtve
04
SLP Limit SDA1:50.SLPLImit
4=
SLP Fault SDA1:50.5LPFault
04
Fault Type L
Diagnostic Code (4

See Also

Drive Safety Instructions on page 361

Index Through Arrays on page 540

safely_l_imited speed (SLS) This mstrl.lctlon only applies to the Compact GuardLogix 5380 and
GuardLogix 5580 controllers.
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The Safely-Limited Speed instruction monitors the speed of a motor or axis
and sets the SLS Limit output if the speed exceeds the Active Limit input

value.
Available Languages
Ladder Diagram
S5LS
Safehy-Limited Speed
Safety Control ? o1
Restart Type ?
Cold Start Type ? RR
Check Delay ?
7 FP
Active Limit ?
7
Feedback SFX ?
Reque=st ?
7
Reset ?
7
SLS Active ?
7
SLS Limit 7
7
SLS Fault ?
*?
Fault Type i3
Diagnostic Code 7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Safely-Limited Speed Application

Safely-Limited Speed is used with a CIP safety drive that supplies motor or
axis speed and a Safe Feedback Interface (SFX) instruction to scale the
feedback. During operation, the SLS instruction signals when the motor
speed exceeds a specified limit. During operation of the SLS function, the
limit may be changed. The output is used to initiate an application specific
action such as STO, SS1, SS2 or STO.
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Operands
IMPORTANT  Unexpected operation may occur if:
o (utput tag operands are overwritten.
o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.
ATTENTION: The SLS Safety Control structure contains internal state
information. If any of the configuration operands are changed while in run
mode, accept the pending edits and cycle the controller mode from Program to
Run for the changes to take effect.
The following table provides operands used for configuring the instructions.
Operand Data Type Format Description
Safety Control SAFELY_LIMITED_SPEED tag Data structure required for proper operation of
instruction.
Restart Type list item This input selects the Restart Type for the instruction.
MANUAL (0)
A0 to 1transition of the Reset input is required after
Request has been removed to enable the instruction to
operate.
AUTOMATIC (1)
The instruction will reset when the Request has been
removed and no fault is present [FP] = OFF(0). Once reset,
the instruction will be able to operate.
A ATTENTION: Only use Automatic Restart in
applications where it is determined that no unsafe
conditions occur from its use.
Cold Start Type list item Selects the Behavior when applying controller power or a
controller mode change to Run.
MANUAL (0)
A0 to 1transition of the Reset input is required with the
Request removed to enable the instruction to operate.
AUTOMATIC (1)
The instruction resets when the Request has been
removed.
Inputs
The following table explains the instruction inputs.
Operand Data Type Format Description
Request BOOL tag When set to ON(1) this operand initiates operation of SLS
monitoring.
Active Limit REAL immediate This operand defines the speed limit trip point.
tag Range: - zero
Units: Position Unit / Time Unit
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Operand Data Type Format Description
Check Delay INT immediate This operand sets the delay time between the instruction
tag Request input and the start of the speed monitoring.
Range: 0 to 32,767
Units: mSec
Feedback SFX SAFETY_FEEDBACK_INTERFACE tag This operand provides velocity data. Assign this operand
is to the Safety Control tag of the SFX instruction that is
used with this SLS instruction. The following members of
the SFX Safety Control tag are used:
FeedbackSFX.ActualVelocity units:  Position Unit / Time
Unit
Reset! BOOL tag This operand resets the SLS function. An OFF(0) to ON(1)

transition resets the SLS function and Fault Present [FP]
provided the Request is OFF(0) and any fault condition has
been removed. The Reset Required [RR] output indicates
when a reset is required to reset the function.

'ISO 13849-1 stipulates instruction reset function must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add the logic immediately
before this instruction. Rename the ‘Reset_Signal’ tag in this example to the
reset signal tag name. Then use the OSF instruction Output Bit tag as the
instruction’s reset source.

Reset-Signal Example

Re=et_Signal 0OSF
One Shot Falling
Storage Bit OSF_Internal 5B
Output Bit F_Edge Reset 0B

Outputs

This table explains the instruction outputs. The outputs are external tags
(safety output modules) or internal tags used in other logic routines.

Operand Data Type Description

Output 1[01] BOOL ON(1): Indicates the instruction is executing and the function
is not faulted.

OFF(0): Any of the conditions below:
« The rung in condition is no longer true.
e Aninstruction fault has occurred.

Reset Required BOOL ON(1): Indicates that a reset is required to restart the instruction
[RR] and or to clear faults. See Reset Input for Reset sequence.
OFF(0): Normal operation under Automatic Restart operation.
Fault Present [FP] | BOOL ON(1): A fault is present in the instruction.
OFF(0): The instruction is operating normally.
Diagnostic Code SINT This output indicates the diagnostic status of the instruction. See
Diagnostic Codes and Corrective Actions for specific codes and
actions.

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 435



Chapter 3 Drive Safety

Operand

Data Type

Description

Fault Type

SINT

This output indicates the type of fault that occurred. See the Fault
Codes and Corrective Actions section for specific codes and
actions.

Check Delay Active

BOOL

ON(1): Indicates that Check Delay timer is active.

This table explains the instruction outputs that are written to the user-

specified tag.

Operand

Data Type

Format Description

SLS Active

BOOL

tag The SLS instruction writes the SLS Active status to
this tag.

OFF(0): SLS not active

ON(1): SLS active

Tip: Assign the SLS Active operand to the SLS
Active member of the safety output tag structure
corresponding to the motion safety instance of the
drive module. The corresponding Axis Safety
Status updates automatically in the drive axis tag
structure to enable coordination of the motion
task with the safety task.

SLS Limit

BOOL

tag The SLS instruction writes the SLS Limit status to
this tag.

OFF(0): Speed has not reached the limit.

ON(1): The speed limit was reached or exceeded.
Tip: Assign the SLS Limit operand to the SLS Limit
member of the safety output tag structure
corresponding to the motion safety instance of the
drive module. The corresponding Axis Safety
Status updates automatically in the drive axis tag
structure so that any necessary actions by the
motion controller can be taken.

SLS Fault

BOOL

tag The SLS instruction writes the SLS Fault status to
this tag.

OFF(0): Not faulted

ON(1): Faulted

SLS Fault is set to ON (1) state for the following
fault type and corresponding condition:

o Configuration Fault

An instruction input operand value is out of range.
o SFX Instruction Not Ready Fault

The feedback used for monitoring is not valid or
the SFX instruction is not running when SLS is
requested.

Tip: Assign the SLS Fault operand to the SLS Fault
member of the safety output tag structure
corresponding to the motion safety instance of the
drive module. The corresponding Axis Safety
Faults tag updates automatically in the drive axis
tag structure so that any necessary actions by the
mation controller can be taken.
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IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution

Condition/State Action Taken

Prescan The .01, .FP, .RR, .SLSActive, .SLSLimit, .SLSFault, and
.CheckDelayActive outputs are cleared to OFF(0).
The Diagnostic Code output is set to OFF(0).
The Fault Type output is set to ON(1).

Rung-condition-in is false The .01, .SLSActive, .SLSLimit and .CheckDelayActive outputs
are cleared to OFF(0).
If an instruction fault is present when rung went false the
fault condition will be maintained and Diagnostic Code
displayed.

Rung-condition-in is true The instruction executes.

Postscan N/A

Operation

Normal Operation

The SLS function begins if it has been previously reset and the Request input
is asserted ON(1). At this point the Check Delay Timer will begin. When the
Check Delay Timer expires speed monitoring begins. The speed provided by
an SFX instruction is compared to the active limit. If the axis speed exceeds
the Active Limit then the SLS Limit is set to ON(1) and remains on until the
SLS function is reset.

All speed values used in the SLS instruction are in Position Units / Time Unit.
A position unit is user defined according to the particular application and is
configured in the SFX instruction. Time units are also configured in the SFX
instruction and may be selected as seconds or minutes.
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Pass-Through Tags

A Safe Motion Monitoring Drive has one or more motion axes that are
controlled by a motion task. The Safe Motion Monitoring Drive also has one or
more motion safety instances that support safety functions used in a safety
task of a safety controller. Some of the tags associated with a drives motion
safety instance are pass-through tags. The following table shows the pass-
through tags and the corresponding axis tags for the SLS function:

SLS Instruction | Pass-Through Tags for Motion Safety Safe Motion Axis Tag
Output Instance Monitoring Drive

Action
SLS Active module’:S0.SLSActive[instance?] updates tag axis®.SLSActiveStatus
SLS Limit module’:S0.SLSLimit[instance?] updates tag axis®.SLSLimitStatus
SLS Fault module’:S0.SLSFault[instance?] updates tag axis®.SLSFault

'module is the name for the drive module in Logix Designer I/O Configuration
tree

Yinstance is 1 or 2 for dual axis drives otherwise null

*axis is the axis name in the Logix Designer Motion Group and is associated
with module

When assigning the SLS Active, SLS Limit and SLS Fault instruction outputs
to the motion safety instance pass-through tags, the corresponding Axis
Safety Status and Axis Safety Faults tags automatically update in the motion
controller. The motion control task of motion controller reads the Axis
Safety Status and the Axis Safety Faults tags to coordinate operation between
the safety task and motion task. The following is a typical sequence of events:

1. The safety application receives an input to begin speed monitoring.

2. The safety application sets the Request input ON(1) to request the SLS
function.

3. The SLS instruction sets SLS Active output and writes the
module:SO.SLSActive[instance] tag of the motion safety instance of
the drive.

4. The motion safety instance in the drive updates the Axis Safety Status
tag read in the motion controller.

5. The motion application reduces the axis speed or continues to
maintain the axis speed below the SLS Active Limit.

In many applications it is necessary for the SLS Active Limit to change
dynamically. Changes to the SLS Active limit are range checked and then
applied to the SLS function even if the function is active. It may also be
necessary for the motion application to coordinate speed control with Active
Limit changes. To accommodate motion coordination the safety controller tag
list contains two general purpose 16 bit tags for each motion safety instance.
These tags appear as module:SO.PassThruData[A|B][instance]. Axis tags
named axis.AxisSafetyDataA and axis.AxisSafetyDataB are updated whenever
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Speed

Active Limit

Request

5L5 Active

SLS Li mit

the corresponding pass-through tags module:SO.PassThruDataA[instance]
and module:SO.PassThruDataB[instance] change values.

Normal Operation, Automatic Restart

Normal operation with Automatic Restart is shown in the following diagram.
After Check Delay expires the speed must stay below the Active Limit or the
SLS Limit will be set to ON(1). The SLS Limit, once set will remain ON(1) until
the SLS function is reset. For automatic restart operation, the SLS function
will be reset when the request is removed OFF(0) provided no SLS faults have
occurred.

Chec
Delay

|
Condition
::: for Reset
.'F-‘.
{.1
il

StatSlS  painspeed IritiateSTO, S8,

Normal Operation, Manual Restart

When manual restart is enabled, the SLS function requires an OFF(0) to ON(1)
transition of the Reset input to reset the SLS function instruction before
subsequent operation. The Reset Required output indicates that the Reset
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input must make an OFF(0) to ON(1) transition to reset the instruction. The
following diagram shows normal operation with Manual Restart.

Check__,.

syl Delay
Active Limit
»
Condition
Request ,_..--—__-'"" for Reset
5LS Active -
SLS Limit :l
Restart Required [RR] " -
___ (—
Reset |
Start SLS N Initiate STO, §51,
Begin Speed 552 or 505
MMonitoring
Faulted Operation
Faults for the SLS Limit function are for invalid configuration, and SFX
Instruction Not Ready described in the following section, Fault Codes and
Corrective Actions. If the Active Limit is exceeded a Fault is not asserted, only
SLS Limit is set to ON(1)
Fault Codes and Corrective Actions
Fault Code Description Corrective Action
1 No Fault None.
2 Invalid Configuration Fault o Check the input values and correct inconsistencies or illegal
values. Check the diagnostic code for more information
o Reset the fault.
102 SFX Instruction Not Ready Fault Ensure that the SFX function that supplies inputs to this SLS
instance is executing and not faulted before requesting SLS.
Diagnostic Codes and Corrective Actions
Diagnostic Code Description Corrective Action
0 No diagnostic information. None
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Diagnostic Code Description Corrective Action
10 Rung went false while SLS Make sure this instruction rung is enabled.
function was executing.
20 Active Limit value not valid. Check the Active Limit value to ensure it is within the allowed
range.
Vi Check Delay value not valid. Check the Check Delay value to ensure it is within the allowed
range.
22 Active Limit exceeded. Reduces the axis speed before Check Delay expires.
Example
SLS
Safehy-Limited Speed
Safety Control SLS_Control_SA1 o1
Restart Type AUTOKMATIC
Cold Start Type AUTOMATIC RR
Check Delay 50
Active Limit SLS_Limit_SA1 FP
0.04=
Feedback SFX SFX_Control_SAd
Reguest SLS Reguest SA1
[} 4m
Reset SLS Heset SA1
0 4=
SLS Active SDA1:S0.5LSActivel
[} 4=
SLS Limit S0A1:50.5LSLimit1
[ 4=
SLS Fault SDA1:30.5LSFault
[} 4=
Fault Type () dm
Diagnostic Code (=

Safety Feedback Interface
(SFX)

See also

Drive Safety Instructions on page 361

Index Through Arrays on page 540

This instruction only applies to the Compact GuardLogix 5380 and
GuardLogix 5580 controllers.

The Safety Feedback Interface instruction scales feedback position into
position units and feedback velocity into position units per time unit.
Feedback Position and Velocity are read from a Safety Input assembly. SFX
also allows a reference position to be set from a home input. SFX performs
position unwind in rotary applications.

The outputs of this instruction are used as inputs to other drive safety
instructions. An SFX instruction must be used for every safe feedback from a
drive providing position or velocity to a drive safety instruction.
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Available Languages
Ladder Diagram
SFX
Safety Feedback Interface
Safety Control ? o1
Time Unit ?
Position Scaling ? FP
Feedback Resolution ?
Unwind ? SFH
Home Position ?
77
Feedback Position ?
7
Feedback Velocity 7
7
Feedback Valid ?
77
Connection Faulted ?
L
Home Trigger ?
Ef
Reszet ?
2
Safe Feedback Homed ?
SFX Fault ?
Actual Position 07
Actual Cycles 7
Actual Speed 7
Fault Type 7
Diagnostic Code i

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Safety Feedback Interface Application

Safety Feedback Interface is used with a CIP Safety Drive and a motor or axis
that supplies safe Feedback Position and Velocity to a safety controller. The
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actual position and actual velocity outputs, scaled according to the users
application are supplied to other drive safety instructions.

48+ 8

Drive
[ §

Safety Controller

Safety Feedback Position
Safety Feadback Velocity

toffrom Safety 110 tag Structure

Operands

IMPORTANT  Unexpected operation may occur if:

o Output tag operands are overwritten.
o Members of a structure operand are overwritten.
o Structure operands are shared by multiple instructions.

ATTENTION: The SFX Safety Control structure contains internal state
information. If any of the configuration operands are changed while in run
mode, accept the pending edits and cycle the controller mode from Program to
Run for the changes to take effect.

The following table provides the operands that are used to configure the

instruction.
Operand Data Type Format Description
Safety Control SAFETY_FEEDBACK_INTERFACE tag Data structure required for proper operation of instruction.
Time Unit list item This operand scales the Actual Speed output according to the
selected time unit.
SECONDS (0)
Actual Speed is in Position Units / Second
MINUTES (1)
Actual Speed is in Position Units / Minute
Position Scaling REAL immediate The conversion factor required to convert position counts into
tag user units. The value is evaluated once on rung true and Output
1[01]is ON(1).
Range: = 0

Units: Feedback Counts / Position Unit

Rockwell Automation

Publication 1756-RM095K-EN-P - September 2020 443



Chapter 3 Drive Safety

Operand Data Type Format Description
Feedback Resolution | DINT immediate The number of Feedback Position counts per revolution of the
tag safety feedback encoder. This value must match the value
used by the drive’s Safety Feedback Object.
Range: = 0
Unwind DINT immediate The rollover point for Feedback Position. The value is evaluated
tag once on rung true and Output 1[01] ON(1).
0: Unwind Disabled
= 0: Unwind Enabled
Units: Feedback Counts / Unwind Cycle
When set to 0, the rollover unwind is disabled.
The Actual Position output will wrap around from (Unwind /
Position Scaling) to 0 and vice versa depending on the direction
of movement.
Home Position REAL immediate tag | The value assigned to the Actual Position after a successful
instruction home. The value is read once after rung true and
Output 1[01] is ON(1).
Units: Position Units
Tip: If Unwind is configured for a non-zero value, the Home
Position must be between 0 and the Unwind Position.
Feedback Position DINT tag Position counts input
Units: Counts
Tip: Enter the Primary Feedback Position tag member of the
motion safety instance providing position.
Feedback Velocity REAL tag Velocity input
Units: Feedback Units/Second, where Feedback Units are
revolutions.
Tip: Enter the Primary Feedback Velocity tag member of the
motion safety instance providing velocity.
Feedback Valid BOOL tag Feedback Valid input indicates that the Feedback Position and
Feedback Velocity are valid for use.
OFF(0): Not Valid
ON(1): Valid
Tip: Enter the Feedback Valid tag member of the motion safety
instance providing feedback.
Connection Faulted BOOL tag This input indicates the connection status to and from the drive
safety instance.
OFF(0): OK
ON(1): Fault
Tip: Enter the Connection Faulted tag member of the motion
safety instance used with this SFX instruction.
Home Trigger BOOL tag A ON(1) to OFF(0) transition of this input sets the Actual Position
output to the Home Position input value and sets the Safe
Feedback Homed output to ON(1) state.
Setting Home Trigger ON(1) clears Safe Feedback Homed and
Output SFH outputs OFF(0).
Reset! BOOL tag This input clears an instruction fault provided the fault

condition is not present.

An OFF(0) to ON(1) transition of Reset clears, the Fault Present
[FP], Fault Type and Diagnostic Code. The Fault Code is set to
No Faults.

bty
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'ISO 13849-1 stipulates instruction reset function must occur on falling edge
signals. To comply with ISO 13849-1 requirements, add the logic immediately
before this instruction. Rename ‘Reset Signal’ tag in this example to the reset
signal tag name. Then use the OSF instruction Output Bit tag as the
instruction’s reset source.

Reset_Signal 0OSF

One Shot Falling
t e Bit OQSF_Internal SB
it F_Edge Heset 0B

SUTRUT O

This table explains instruction outputs. The outputs are external tags (safety
output modules) or internal tags for used in other logic routines.

Operand Data Type Description
Output 1[01] BOOL ON(1): Indicates the instruction is executing and not faulted.
OFF (0):
o The rung in condition is false.
o The instruction is faulted.
Fault Present [FP] BOOL ON(1): A fault is present in the instruction.
OFF(0): The instruction is operating normally.
Safe Feedback Homed [SFH] BOOL Instruction output that indicates the instruction has successfully defined

the home position.

SFH will be in the same state as Safe Feedback Homed operand.
OFF(0): Not Homed (Incremental Position Only)

ON(1): Homed (Absolute Position Valid)

Actual Position

REAL Instruction output that represents the position in Position Units.

Units: Position Units

If the instruction is faulted the Actual Position will no longer be updated
and will display as 0.

When the instruction rung-in-condition initially becomes TRUE the Actual
position will begin to update from the initial value of zero.

If Unwindis = 0 then Actual Position will wrap around to 0 when the
Actual Position reaches Unwind / Position Scaling for increasing position.
The Actual Position will wrap from 0 to Unwind / Position Scaling for
decreasing position.

Actual Cycles

DINT When unwind is = 0 the feedback is configured as a rotary application.
In a rotary application each time the position exceeds the unwind value,
or rollover point, the Actual Cycles is incremented. When rotation is in the
negative direction and the position decreases past zero, the position
wraps around to the unwind value and Actual Cycles is decremented.

Actual Speed

REAL Instruction output that represents the speed of the motor from the safe
feedback object converted to user defined units for speed.

Units: Position Units / Second OR Position Units / Minute

If the instruction is faulted the Actual Speed will no longer be calculated
and will display as 0.

Fault Type

SINT Indicates the type of fault. See the Fault Codes and Corrective Actions
section for specific codes and actions.

Diagnostic Code

SINT Indicates information about the cause of a fault. See the Diagnostic Codes
and Corrective Actions section for specific codes and actions.

This table explains instruction outputs that are written to the user-specified
tag.
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Operand Data Type Format Description

Safe Feedback Homed | BOOL tag This output indicates that the SFX
instruction has successfully defined the
home position.

OFF(0): Not homed (SFX used for incremental
position only)

ON(1): Homed (Home Position set)

Safe Feedback Homed transitions to OFF (0)
when:

o SFX faults

o SFXrung in condition is False

o Home Trigger is ON(1)

Tip: Assign this tag to the Safe Feedback
Homed member of the safety output tag
structure corresponding to the motion
safety instance of the drive module. The
corresponding Axis Safety Status RA tag
updates automatically in the drive axis tag
to enable coordination of the motion task
with the safety task.

SFX Fault BOOL tag This output indicates SFX Fault status.
OFF(0): Not Faulted

ON(1): Faulted - See Faults and Corrective
Actions

Tip: Assign this tag to the SFX Fault member
of the safety output tag structure
corresponding to the motion safety instance
of the drive module. The corresponding Axis
Safety Faults RA tag updates automatically
in the drive axis tag structure to enable
coordination of the motion task with the
safety task.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.
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Execution

Ladder Diagram

Condition/State

Action Taken

Prescan

The .01, .SFH, .SFHomed and .SFXFault outputs are cleared to OFF(0).
The Diagnostic Code output is set to OFF (0)

The Fault Type output is set to ON (1).

ActualPosition, ActualCycles, ActualSpeed, PositionScalingOut, and
UnwindOut are set to a value of 0.

Rung-condition-in is false

The .01, .SFH and .SFHomed outputs are cleared to false.
If an instruction fault is present when rung went false the fault condition
will be maintained and Diagnostic Code displayed.

Rung-condition-in is true

The instruction executes.

Postscan

Not used

Home Operation

The SFX instruction requires a home input to set a home position for absolute
position operation. At (A), the Home Trigger input transitioned from ON(1) to
OFF(0) and initiates the setting of the Actual Position output to the Home
Position input value. With a successful Home Operation, SF Home and
Output SFH, are set to ON(1). Also shown, SF Home and Output SFH are set to
OFF(0) whenever Home Trigger is ON(1). Since the Actual Position is simply
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Actual 4

Position

Home Position

updated with the home position with the trigger, it is recommended that the
axis be stopped when homing.

Actual Speed 4

Y

Output 1 [01]

Home Trigger

Safe Feedback

Homed

SFH

N RN

Pass-Through Tags

A Safe Motion Monitoring Drive has one or more motion axes that are
controlled by a motion task. The Safe Motion Monitoring Drive also has one or
more motion safety instances that support safety functions used in a safety

task of a safety controller. Some of the tags associated with a drives motion
safety instance are pass-through tags. The following table shows the pass-
through tags and the corresponding axis tags for the SFX instruction:

SFX Instruction Pass-Through Tags for Motion Safety Safe Motion Monitoring | Axis Tag

Output Instance Drive Action

Safe Feedback module’:S0.SFHome[ instance?] updates tag axis®.SafeFeedbackHomedStatus
Homed

SFX Fault module':S0.SFXFault]instance?] updates tag axis®.SFXFault

448

'module is the name for the drive module in Logix Designer I/O Configuration

tree

Yinstance is 1 or 2 for dual axis drives otherwise null

3axis is the axis name in the Logix Designer Motion Group and is associated

with module
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When assigning the Safe Feedback Homed and SFX Fault instruction outputs
to the motion safety instance pass-through tags, the corresponding Axis
Safety Status RA and Axis Safety Faults RA tags automatically update in the
motion controller. The motion control task of motion controller reads the Axis
Safety Status and the Axis Safety Faults tags to coordinate operation between
the safety task and motion task.

Feedback Valid Fault

A SFX instruction will fault if the Primary Feedback Valid tag from the drive
Safety Input Assembly turns OFF(o) while the instruction is executing. When
this happens Output 1 [O1] turns OFF(0), Fault Present [FP] output turns
ON(1), Safe Feedback Homed/SFH outputs turn OFF(0) and both Actual
Position and Actual Speed are set to 0 at (A).

When Feedback Valid turns ON(1) (fault condition no longer present) at (B), a
Reset is required to clear the fault, turn Output 1 [O1] ON(1) and begin
calculating the position and speed at (C).
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Actual &
Position

Home Position |

A Home Trigger input ON(1) to OFF(0) transition is required to reset home
position at (D).

Actual Speed 4

e

¥

Output 1 [01]

Feedback Valid

Fault Present [FF]

Reset

Home Trigger

Safe Feedback
Home/SFH

Fault Codes and Corrective Actions

Fault Code

Description

Corrective Action

1

No Fault

None.

2

Invalid Configuration Fault

o Check the input values and correct inconsistencies
or illegal values. Check the diagnostic code for
more information

o Reset the fault.

100

Feedback Invalid Fault

o The drive supplying the feedback has detected a
fault, or the safety feedback has not been
configured. Configure the feedback or correct
the fault.

o Reset the fault

101

Connection Fault

o Check the wiring. Check the network status of the
modules.
o Reset the fault.

102

Positive Arithmetic Overflow

The position exceeds the limits of linear system.
Reduce the range of motion.

450 Rockwell Automation Publication 1756-RM095K-EN-P - September 2020



Chapter 3 Drive Safety

Fault Code Description Corrective Action

103 Negative Arithmetic Overflow The position exceeds the limits of linear system.
Reduce the range of motion.

104 Home Position Arithmetic Overflow The Home Position exceeds the allowable range of a
linear system. Check the program for correct Home
Position value and Position Scaling value.

105 Actual Speed (position units/time unit) | Verify Position Scaling and Feedback Resolution input

calculation has exceeded the limit of a
REAL data type.

values are correct.

Diagnostic Codes and Corrective Actions

Diagnostic Code Description Corrective Action
0 No diagnostic information available. None
20 Feedback Resolution value not valid. The resolution must be greater than 0.
21 Position Scaling value not valid. Check the position scaling value.
22 Unwind value not valid. Check the unwind value.
23 Home Position value was not valid when | If using unwind, verify Home Position value is greater
the Home Trigger transitioned from than or equal to 0.0 and less than the Unwind value.
OFF(0) to ON(1).
Example
SFX
Safety Feedback Interface
Safety Control SF¥_Control_SA1 01
Time Unit Seconds
psition Scaling 312.0 FP
Feedback Resolution 512 SFH
Unwind 312
Home Position 0.0
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Feedback Position

S04 151 FeedbackPosition

2#0000_0000_0000_0000_0000_0000_0000_00004

Feedback Velocity
Feedback Valid
Connection Faulied

Home Trigger
Reset

Safe Feedback Homed

SDA1 Sl FeedbackVelocity 1

0.0 4=

S04 S PrimaryFeedbackValid

4=

S04 5L ConnectionFaulted

D

SA1_HomeTrigger

4=

SA1_Reset

D

SDA1:50.5FHomed

SFX Fault SDA1:50.5FXFault

Actual Position 0.0
Actual Cycles (4=
Actual Speed 0.04
Fault Type (4=
Diagnostic Code (4=
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See also

Drive Safety Instructions on page 361

Index Through Arrays on page 540
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Diverse Input (DIN)

RSLogix 5000 Software, Version 14 and Later,

Safety Application Instructions

This chapter provides general information about how to use the safety

applications within a safety system that has a controller and I/O modules.

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,

Compact GuardLogix 5380, and GuardLogix 5580 controllers.

Use the Diverse Input (DIN) instruction to emulate the input functionality of

a safety relay in a software programmable environment.

Available Languages
Ladder Diagram
DN
Diverse Input
DN ?
Reset Type ?
Channel A ?
7
Channel B ?
7
Circuit Reset ?
7
Fault Reset ?
77

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.
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Operands

IMPORTANT  Make sure that your safety input modules are configured as Single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary
for PLd (Cat. 3) or PLe (Cat.4) safety functions.

This table explains the instruction inputs.

Parameter Data Type Description Values
DIN DIVERSE_INP | This parameter is a backing tag that maintains -
Ut important execution information for each usage of this
instruction.

& ATTENTION: To avoid unexpected operation
do not reuse this backing tag and its
members. Do not write to any of the tag
members anywhere else in the program.

Reset Type BOOL The reset type determines whether the instruction is Manual =1or
using Manual or Automatic reset for Output 1. Automatic = 0
Channel A1 BOOL Channel A Input (Normally Open) Safe =0,
Active =1
Channel B' BOOL Channel B Input (Normally Closed) Safe =1,
Active =0
Circuit Reset BOOL Circuit Reset Input Initial = 0
Manual Reset - Sets Output 1after Channel A and Reset=1

Channel B are in the Active state, and the Circuit Reset
input transitions from zero to one.
Automatic Reset - Visible, but not used.

Fault Reset BOOL After fault conditions are corrected for the instruction, | Initial =0
the fault outputs for the instruction are cleared when Reset =1
this input transitions from off to on.

'If this input is from a Guard I/O input module, make sure that the input is
configured as a single, not Equivalent or Complementary.

This table explains the instruction outputs.

Parameter Data Type | Description Values

Output 1 BOOL Output 1is set to the Active state when input conditions | Safe =0,
are met. Active =1

Cycle Inputs BOOL Cycle Inputs prompts for action. Before Output 1is turned | Initial =0
on, Channel A and Channel B inputs must be cycled Prompt =1

through their Safe States at the same time before the
circuit can be reset.

This prompt is cleared when Channel A and Channel B
transition to the Safe state.

Circuit Reset Held | BOOL Manual Reset - The Circuit Reset Held On prompt is set Initial = 0
On when both input channels transition to the Active states, | Prompt=1
and the Circuit Reset input is already on.

The Circuit Reset Held On prompt is cleared when the
Circuit Reset input is turned off.

Automatic Reset - Visible, but not used.
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Parameter Data Type | Description Values
Inputs BOOL This fault is set when Channel A and Channel B inputs are | Initial =0
Inconsistent in inconsistent states (one Safe and one Active) for a Fault =1

period of time greater than the Inconsistent Time Period
(listed below). This fault is cleared when Channel A and
Channel B inputs return to consistent states (both Safe or
both Active) and the Fault Reset input transitions from off
toon.

Inconsistent Time Period: 500 ms

Fault Present BOOL This is set whenever a fault is present in the instruction. | Initial = 0
Output 1 cannot enter the Active state when Fault Present | Fault=1
is set. Fault Present is cleared when all faults are cleared
and the Fault Reset input transitions from off to on.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Operation

Normal Operation

This instruction monitors the states of two input channels and turns on
Output 1 when the following conditions are met:

When using Manual Reset: both inputs are in the Active state and the Circuit
Reset input is transitioned from a zero to a one.

When using Automatic Reset: both inputs are in the Active state for 50 ms.

This instruction turns Output 1 off when either one or both of the input
channels returns to the Safe state.

The Diverse Input (DIN) instruction has one input channel that is normally
open and one that is normally closed. This means that a zero on the normally
open channel and a one on the normally closed channel represent the Safe
state, and vice-versa for the Active state.

See Safety Instructions for more information about how to condition input
data associated with the normally closed channel.
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These normal operation state changes are shown in the following timing

diagrams:
Manual Resat Autamatic Resat
1 1
Channel & . Channel &
1 1
Channel B Channel B
0 ]
|—s| E0ms
1 1
Circuit Ragat Qutput 1
0 ]
1
Output 1
0

Operation with Inconsistent Inputs

This instruction generates a fault if the input channels are in inconsistent
states (i.e., one Safe and one Active) for more than the specified period of
time. The inconsistent time period is 500 ms.

This fault condition is enunciated via the Inputs Inconsistent and the Fault
Present outputs. Output 1 cannot enter the Active state while the Fault Present
output is active. The fault indication is cleared when the offending condition
is remedied and the Fault Reset input is transitioned from zero to one.

These state changes are shown in the following timing diagram:

Channel &

0
Channel B

0

1
Qutput 1

R

Inputs

Inconsistent

Fault Prazent

Fault Resat

t1 = Inputs Inconsistent Time Period
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Operation with Circuit Reset Held On - Manual Reset Only

This instruction also sets the Circuit Reset Held On output prompt if the
Circuit Reset input is set (1) when the input channels transition to the Active
state.

These state changes are shown in the following timing diagram.

Channel &

0

1
Channel B

0

1
Circuit Resat

i

1
Clutput 1

0

Circuit Reget 1
Hald On

Cycle Inputs Operation

If, while Output 1is active, one of the input channels transitions from the
Active state to the Safe state and back to the Active state before the other input
channel transitions to the Safe state, the Cycle Inputs output prompt is set,
and Output 1 cannot enter the Active state again until both input channels
cycle through their Safe states.

These state changes are shown in the following timing diagram:

1
Channal &

0

1
Channel B

i

1
Cutput 1

I

1
Cyela Inputs
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Relationship of 1/0 Wiring to Instruction Parameters

Diverse Input with Manual Reset Wiring and Programming

The following wiring diagram is one example of how to wire a 2-channel
switch having diverse inputs to a 1791DS Safety I/O module to comply with

ISO 13849-1

The inputs shown in this wiring diagram
correspond to the inputs for the instructions

Category 4.

E1

IND IN1

T0 T

IN2 IN3
T2 1791DS
I Safety Module

E1 - 24V Power Supply

& /

51 - Diverse Input Switch
52 - Circuit Reset Switch
53 - Fault Reset Switch

S1

51 as shown in the Active state. INO - Mormally Open, IN1 - Normally Closed.

The following programming example shows how the Diverse Input
instruction with Manual Reset can be applied to the wiring diagram shown

above.

-

USER PROGRAM

DI
Diverse Input
DM dinData
ezet Type MANUAL
el A moduleMamed. Pto0Data
()
maduleMamed.Pto1Data
14m
moduleMamed. Pto2Data
[
moduleMamed. Pto3Data
()t

hannel B

Circut Eeset

Fault Rezet

~

01

cl
CRHO
I

FP

/

ISO 13849-1 Category 4 requires that inputs be independently pulse tested.
Logix Designer programming software is used to configure the following I/O
module parameters for pulse testing.

458
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Input Configuration

Input Point Type Point Mode Test Source
0(INO) Single Safety Pulse Test 0(T10)
1(IN1) Single Safety Pulse Test 1(T1)
2(IN2) Single Safety None
3(IN3) Single Safety None
Test Output

Test Output Point Point Mode

0(T0) Pulse Test

1(T1) Pulse Test

2(12) Power Supply

3(13) Not Used

Diverse Input with Automatic Reset Wiring and Programming

The following wiring diagram is one example of how to wire a 2-channel
switch having diverse inputs to a 1791DS Safety I/O module to comply with
ISO 13849-1 Category 4.

ATTENTION: Various safety standards (EN 60204, IS0 13849-1) requires that
when using the Automatic Circuit Reset feature, other measures must be
implemented to make sure that an unexpected or unintended startup will not
occur in the system or application.

The inputs shown in this wiring diagram
correspond to the inputs for the instructions

\Y IND IN1 IN2

179105

T0 Safety Module

G .
ik S

7 l/

T1 T2

S2

E1 - 24V Power Supply
51 - Diverse Input Switch
52 - Circuit Reset Switch

51 as shown in the Active state. INO - Normally Cpen, IN1 - Mormally Closed.
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The following programming example shows how the Diverse Input
instruction with Automatic Reset can be applied to the wiring diagram shown

above.

-

USER PROGRAM

DIM
Diverse Input
DN dinCata
Reset Type AUTOMATIC
————— ®| Channel A moduleNamed. PtoOData
() 4m
————— | ChannelB  moduleNamed. Pto1Data
1 dm
Circuit Reset notUsedTag
(1 4m

————— P Fault Rezet moduleNamed. PtoZData

(4=

01
cl
CRHO
I

FP

~

/

ISO 13849-1 Category 4 requires that inputs be independently pulse tested.
Logix Designer programming software is used to configure the following I/O
module parameters for pulse testing.

Input Configuration

Input Point Type Point Mode Test Source

0(IND) Single Safety Pulse Test 0(10)

1(IN1) Single Safety Pulse Test 1(T1)

2(IN2) Single Safety None
Test Output

Test Output Point Point Mode

0(10) Pulse Test

(1) Pulse Test

2(12) Power Supply

False Rung State Behavior

When the instruction is executed on a false rung the behavior is exactly the
same as true rung state except all outputs, including prompts and fault
indicators, will be zero. When the rung state becomes true the outputs will be

set as determined by the instruction logic.
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Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution
Condition/State Action Taken
Prescan The .01, .Cl, .CRHO, .II, and .FP are cleared to false.

Rung-condition-inis false | The instruction executes as described in the False Rung
State Behavior section.

Rung-condition-in is true The instruction executes as described in the Normal
Operation section.

Postscan The instruction executes as described in the False Rung
State Behavior section.

See also

Execution Times for Safety Application Instructions on page 526

Index Through Arrays on page 540

Status and Safety input and output for safety instructions on page 21

Redundant |I'Ipllt (RlN) This instruction apPheS to the Compact Gl‘lardLoglx 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

Use the Redundant Input (RIN) instruction to emulate the input functionality
of a safety relay in a software programmable environment.
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Available Languages
Ladder Diagram
RIN
Redundant Input
RN ? 01
Reset Type ? Cl
Channel A ? CRHO
7 I
Channel B ? FP
7
Circuit Reset ?
7
Fault Rezet ?
7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT Make sure that your safety input modules are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary
for PLd (Cat. 3) or PLe (Cat. 4) safety functions.

This table explains the instructions inputs.

Safe, Active, and Initial
Parameter Data Type Description Values
RIN REDUNDANT_INPUT This parameter is a backing tag. As such, it -
maintains important execution information for each
usage of this instruction. Do not attempt to reuse
this backing tag or write to any of its members
anywhere else in your program
Reset Type Boolean The reset type determines whether the instruction | Manual (1) or Automatic
is using Manual or Automatic reset for Qutput 1. (0)
Channel A Boolean Channel A Input (Normally Open) Safe=0
Active =1
Channel B' Boolean Channel B Input (Normally Open) Safe=0
Active =1

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020




Chapter &4

RSLogix 5000 Software, Version 14 and Later, Safety Application Instructions

Parameter

Data Type

Description

Safe, Active, and Initial
Values

Circuit Reset

Boolean

Circuit Reset Input

Reset input transitions from zero to one.
Automatic Reset - Visible, but not used.

Manual Reset - Sets Output 1after Channel A and
Channel B are in the Active state, and the Circuit

Initial =0
Reset =1

Fault Reset

Boolean

After fault conditions are corrected for the

instruction, the fault outputs for the instruction are
cleared when this input transitions from off to on.

Initial =0
Reset =1

'If this input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

This table explains the instructions outputs.

Parameter

Data Type

Description

Safe, Active, and Initial
Values

Output 1

Boolean

Output 1is set to the Active state when input conditions
are met.

Safe =0, Active=1

Cycle Inputs

Boolean

Cycle Inputs prompts for action. Before Output 1is turned
on, Channel A and Channel B inputs must be cycled
through their Safe States at the same time before the
circuit can be reset.

This prompt is cleared when Channel A and Channel B
transition to the Safe state.

Initial =0
Prompt =1

Circuit Reset Held
On

Boolean

Manual Reset - The Circuit Reset Held On prompt is set
when both input channels transition to the Active states,
and the Circuit Reset input is already on.

The Circuit Reset Held On prompt is cleared when the
Circuit Reset input is turned off.

Automatic Reset - Visible, but not used.

Initial =0
Prompt =1

Inputs
Inconsistent

Boolean

This fault is set when Channel A and Channel B inputs are
in inconsistent states (one Safe and one Active) for a
period of time greater than the Inconsistent Time Period
(listed below). This fault is cleared when Channel A and
Channel B inputs return to consistent states (both Safe or
both Active) and the Fault Reset input transitions from off
toon.

Inconsistent Time Period: 500 ms

Initial =0
Fault=1

Fault Present

Boolean

This value is set whenever a fault is present in the
instruction. Output 1cannot enter the Active state when
Fault Present is set. Fault Present is cleared when all
faults are cleared and the Fault Reset input transitions
from off to on.

Initial =0
Fault=1

IMPORTANT Do not write to any instruction output tag under any circumstances.
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Channd A

Channd B

Circuit Reset

Qutpurt 1

Operation

Normal Operation

This instruction monitors the states of two input channels and turns on
Output 1 when the following conditions are met:

o When using Manual Reset: both inputs are in the Active state and the
Circuit Reset input is transitioned from a zero to a one.

e When using Automatic Reset: both inputs are in the Active state for 50
ms.

This instruction turns Output 1 off when either one or both of the input
channels returns to the Safe state.

Both input channels for the Redundant Input (RIN) instruction are normally
open. This means zeros on both channels represent the Safe state, and ones on
both channels represent the Active state.

These normal operation state changes are shown in the following timing
diagrams:

Manual Resat Automatic Resat

1
Channe &
1] 1]
1
Channel B
1] 1]

jo—s] B0

Output 1

Operation with Inconsistent Inputs

This instruction generates a fault if the input channels are in inconsistent
states (i.e., one Safe and one Active) for more than the specified period of
time. The inconsistent time period is 500 ms.

This fault condition is enunciated via the Inputs Inconsistent and the Fault
Present outputs. Output 1 cannot enter the Active state while the Fault Present
output is active. The fault indication is cleared when the offending condition
is remedied and the Fault Reset input is transitioned from zero to one.
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These state changes are shown in the following timing diagram:

Channal A

1 F—
Channel B

0

1 —
Output 1

[t

Inputs
Incongistent

Fault Prasant

Fault Reset

t1 = Inputs iInconststant Tims Period

Operation with Circuit Reset Held On - Manual Reset Only

This instruction also sets the Circuit Reset Held On output prompt if the
Circuit Reset input is set (1) when the input channels transition to the Active
state.

These state changes are shown in the following timing diagram.

1
Channel &

0

1
Channel B

0

1
Circuit Ragat

0

1
Cutput 1

0
Circuit Resat 1
Hald On 0

Cycle Inputs Operation

If, while Output 1 is active, one of the input channels transitions from the
Active state to the Safe state and back to the Active state before the other input
channel transitions to the Safe state, the Cycle Inputs output prompt is set,
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and Output 1 cannot enter the Active state again until both input channels
cycle through their Safe states.

These state changes are shown in the following timing diagram:

1

Channel &
]
1
Channel B
]
1
Clutput 1
1]
1
Cyele Inputs

False Rung State Behavior

When the instruction is executed on a false rung the behavior is exactly the
same as true rung state except all outputs, including prompts and fault
indicators, will be zero. When the rung state becomes true the outputs will
be set as determined by the instruction logic.

Affects Math Status Flags

No
Major/Minor Faults
None specific to this instruction. See Index Through Arrays for array-indexing
faults.
Execution
Condition/State Action Taken
Prescan The .01, .Cl, .CRHO, .II, and .FP are cleared to false.

Rung-condition-in is false

The instruction executes as described in the False Rung State Behavior section.

Rung-condition-in is true

The instruction executes as described in the Normal Operation section.

Postscan

The instruction executes as described in the False Rung State Behavior section.
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Example
RN
Redundant Input
RIM Redundantinput o1
Reset Type MANUAL Cl
Channel A channela CRHO
D=1l
Channel B channelB FP
04
Circuit Reset Safety CR
() 4=
Fault Rezet Safety FR
0 4=

Manual Reset Wiring Example

The following wiring diagram is one example of how to wire a 2-channel
switch having two normally open contacts to a 1791DS Safety I/O module to
comply with ISO 13849-1 Category 4.

The inputs shown on this wiring
diagram correspond to the inputs
for the instruction.

v ] INT Nz INZ
BT B T0 Ti 7
2 179105 Safety Module
. . !
@ " J
(]__\_—_\__ 52 53
E1 - 24v Power Supply |

51 - Redurdant Input Switch
52 - Circuit Rasat Switch
53 - Fault Reset Switch
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Manual Reset Programming Example

The following programming example shows how the Redundant Input

instruction with Manual Reset can be applied to the previous wiring diagram.

=

=
i
|

|

=

%]
—5-4-

:

-

USER PROGRAM

RIM
Redundant Input
RIM rinCrata
Reset Type MANUAL
Channel A moduleMamed. PtoQData
(4=
Channel B moduleMamed.Pto1Data
1 4m
Circuit Reset moduleNamed.Pto2Data
4=
Fault Rezet  moduleNamed.Pto3Data
4=

o1
cl
CRHO
I

FP

~

/

ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The
Logix Designer programming application is used to configure the following
/0 module parameters for pulse testing.

Input Configuration

Input Point Type Point Mode Test Source
0(IND) Single Safety Pulse Test 0(T10)
1(IN1) Single Safety Pulse Test 1(T)
2(IN2) Single Safety None
3(IN3) Single Safety None
Test Output

Test Output Point | Point Mode

0(T10) Pulse Test

1(T1) Pulse Test

2(12) Power Supply

3(T3) Not Used

Automatic Reset Wiring

The following wiring diagram is one example of how to wire a 2-channel
switch having normally open contacts to a 1791DS Safety I/O module to
comply with ISO 13849-1 Category 4.
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IMPORTANT Various safety standards (EN 60204, 1S0 13849-1) requires that when using the
Automatic Circuit Reset feature, other measures must be implemented to make sure
that an unexpected or unintended startup will not occur in the system or application.

The inputs shown on this wiring

diagram correspond to the inputs
for the instruction.
¥ 1IN0 IN1 INZ
BT
G T T 12
179105 Safety Module
&)
- +
E1 - 24V Power Supply 5
31 - Redundant Input Switch
52 - Fault Resat Switch

Automatic Reset Programming Example

The following programming example shows how the Redundant Input
instruction with Automatic Reset can be applied to the wiring diagram shown

above.
/ USER PROGRAM \
RIM
Redundant Input
RiM rinData o1
R . Reszet Type AUTORATIC Cl
! INO -1t ® Channel & moduleMamed.PtoOData CRHO
1
II_‘I ) B 04—l
N1 —f-T-———————————- #| ChannelB moduleMamed.Pto1Data FP
: | 14m
Circuit Reset notUzedTag
i 1 [4m
Ly e el et ® Fault Reset moduleNamed.Pto2Data
I.______I D*

\ /

ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The
Logix Designer programming application is used to configure the following
/0 module parameters for pulse testing.

Input Configuration
Input Point Type Point Mode Test Source
0(INO) Single Safety Pulse Test | 0(T0)
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Input Point Type Point Mode Test Source

1(IN1) Single Safety Pulse Test | 1(T1)

2(IN2) Single Safety None
Test Output

Test Output Point Point Mode

0(T0) Pulse Test

1(T1) Pulse Test

2(12) Power Supply
See also

Execution Times for Safety Application Instructions on page 526

Index Through Arrays on page 540

Status and Safety input and output for safety instructions on page 21

Emergency Stop (ESTOP) This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,

470

Compact GuardLogix 5380, and GuardLogix 5580 controllers.

The purpose of the Emergency Stop (ESTOP) instruction is to emulate the
input functionality of a safety relay in a software programmable environment.

Available Languages
Ladder Diagram
ESTOP
Emergency Stop
ESTOP ? o1
Reset Type ? Cl
Channel A ? CRHO
7 I
Channel B ? FP
7
Circuit Reset ?
7
Fault Rezet ?
7

Function Block

This instruction is not available in function block.
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Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT Make sure that your safety input modules are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary
for PLd (Cat. 3) or PLe (Cat. 4) safety functions.

This table explains the instruction inputs.

Operand

Data Type

Description

Safe, Active, and Initial Values

ESTOP

EMERGENCY_STOP

This operand is a backing tag. As
such, it maintains important
execution information for each
usage of this instruction. Do not
attempt to reuse this backing
tag or write to any of its
members anywhere else in your
program.

Reset Type

BOOL

The reset type determines
whether the instruction is using
Manual or Automatic reset for
Output 1.

Manual (1) or Automatic (0)

Channel A'

BOOL

Channel A Input (Normally Open)

Safe =0,
Active =1

Channel B'

BOOL

Channel B Input (Normally Open)

Safe=0,
Active =1

Circuit Reset

BOOL

Circuit Reset Input

Manual Reset - Sets Output 1
after Channel A and Channel B
transition from Safe state to the
Active state, and the Circuit
Reset input transitions from zero
to one.

Automatic Reset - Visible, but not
used.

Initial =0
Reset =1

Fault Reset

BOOL

After fault conditions are
corrected for the instruction, the
fault outputs for the instruction
are cleared when this input
transitions from off to on.

[nitial =0
Reset =1

'If this input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

This table explains the instruction outputs.

Operand Data Type Description Safe, Active, and Initial
Values
Output 1 BOOL Output 1is set to the Active | Safe=0
state when input conditions | Active =1

are met.
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Operand

Data Type

Description

Safe, Active, and Initial
Values

Cycle Inputs

BOOL

Cycle Inputs prompts for
action. Before Qutput 1is
turned on, Channel A and
Channel B inputs must be
cycled through their Safe
States simultaneously before
the circuit can be reset.

This prompt is cleared when
Channel A and Channel B
transition to the Safe state.

Initial = 0
Prompt =1

Circuit Reset Held
On

BOOL

Manual Reset - The Circuit
Reset Held On prompt is set
when both input channels
transition to the Active
states, and the Circuit Reset
input is already on.

The Circuit Reset Held On
prompt is cleared when the
Circuit Reset input is turned
off.

Automatic Reset - Visible,
but not used.

Initial =0
Prompt =1

Inputs
Inconsistent

BOOL

This fault is set when
Channel A and Channel B
inputs are in inconsistent
states (one Safe and one
Active) for a period of time
greater than the
Inconsistent Time Period
(listed below). This fault is
cleared when Channel A and
Channel B inputs return to
consistent states (both Safe
or both Active) and the Fault
Reset input transitions from
off to on.

Inconsistent Time Period:
500 ms

Initial =0
Fault=1

Fault Present

BOOL

The value is set whenever a
fault is present in the
instruction. Output 1cannot
enter the Active state when
Fault Present is set. Fault
Present is cleared when all
faults are cleared and the
Fault Reset input transitions
from off to on.

Initial =0
Fault=1

IMPORTANT Do not write to any instruction output tag under any circumstances.
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Channd A

Channd B

Circuit Reset

Qutput 1

Operation

Normal Operation

This instruction monitors the states of two input channels and turns on
Output 1 when the following conditions are met:

o When using Manual Reset: both inputs are in the Active state and the
Circuit Reset input is transitioned from a zero to a one.

o When using Automatic Reset: both inputs are in the Active state for 50
ms.

This instruction turns Output 1 off when either one or both of the input
channels returns to the Safe state.

Both input channels for the Emergency Stop (ESTOP) instruction are
normally open. Zeros on both channels represent the Safe state, and ones on
both channels represent the Active state.

These normal operation state changes are shown in the following timing
diagrams.

Manual Resat Automatic Resat

1
Channe &
0 1]
1
Channel B
1] 1]

fe—s] B0

dutput 1

Operation with Inconsistent Inputs

This instruction generates a fault if the input channels are in inconsistent
states (one Safe and one Active) for more than the specified period of time.
The inconsistent time period is 500 ms (t1).

This fault condition is enunciated via the Inputs Inconsistent and the Fault
Present outputs. Output 1 cannot enter the Active state while the Fault Present
output is active. The fault indication is cleared when the offending condition
is remedied and the Fault Reset input is transitioned from zero to one.
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These state changes are shown in the following timing diagram.

Chanrel &

Chanrel B

Output 1

]

Inputs
Inconsistent

Fault Prasant

Fault Reset

t1 = Inputs Inconsistent Time Period

Operation with Circuit Reset Held On - Manual Reset Only

This instruction also sets the Circuit Reset Held On output prompt if the
Circuit Reset input is set (1) when the input channels transition to the Active
state.

These state changes are shown in the following timing diagram.

1

Channel &
0

Channel B
0
1
Circuit Regat
0
1
Clutput 1
0

Circuit Reget 1
Hald On

Cycle Inputs Operation

If, while Output 1is active, one of the input channels transitions from the
Active state to the Safe state and back to the Active state before the other input
channel transitions to the Safe state, the Cycle Inputs output prompt is set.
Output 1 cannot enter the Active state again until both input channels cycle
through their Safe states.
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These state changes are shown in the following timing diagram:

1
Channil &

0

1 -
Channel B

0

1 -
Clutput 1

0

1
Cyele Inputs

0

False Rung State Behavior

When the instruction is executed on a false rung the behavior is exactly the
same as true rung state except all outputs, including prompts and fault
indicators, will be zero. When the rung state becomes true the outputs will be
set as determined by the instruction logic.

Affects Math Status Flags

No

Major/Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution

Condition/State Action Taken

Prescan The .01, .CI, .CRHO, .II, and .FP are cleared to
false.

Rung-condition-in is false The instruction executes as described in the
False Rung State Behavior section.

Rung-condition-in is true The instruction executes as described in the
Normal Operation section.

Postscan The instruction executes as described in the
False Rung State Behavior section.
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The inputs showen on this wiring

diagram comespond to the inputs

for the instruction.

476

E1

Example

Emergency Stop with Manual Reset Wiring

The following wiring diagram is one example of how to wire a 2-channel
Emergency Stop switch having two normally open contacts to a 1791DS Safety
I1/0 module to comply with ISO 13849-1 Category 4.

IND

Ta

IN1 IM2Z IMZ

n Tz

1M1D5 Safety Module

E1 - 24V Power Supply

31- Emargancy Stop Switch
52 - Circuit Reset Switch
53 - Fault Reset Switch

£
'_+_...--""

Manual Reset Programming Example

The following programming example shows how the Emergency Stop
instruction with Manual Reset can be applied to the previous wiring diagram.

/

USER PROGRAM

ESTOP
Emergency Stop
ESTOP estopDataType
ype MAMNUAL
- Module1: . Pt0O0Cata
0 4
-——-p ChannelB Module1:1.Pt01Data
14
————p| Circuit Reset Module1:1Pt02ZData
(4=
----m Fault Rese Module1:. Pt030ata
() 4=

01
cl
CRHO
I

FP

\

%

ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The
Logix Designer application is used to configure the following I/O module
operands for pulse testing.

Input Configuration

Input Point

|Tvpe

| Point Mode | Test Source
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The inputs shown on this wiring

Input Configuration

0(IND) Single Safety Pulse Test 0(T70)
1(IN1) Single Safety Pulse Test (M)
2(IN2) Single Safety None
3(IN3) Single Safety None
Test Output

Test Output Point Point Mode

0(T0) Pulse Test

1(T1) Pulse Test

2(12) Power Supply

3(T3) Not Used

Automatic Reset Wiring and Programming

The following wiring diagram is one example of how to wire a 2-channel
Emergency Stop switch having normally open contacts to a 1791DS Safety I/O
module to comply with ISO 13849-1 Category 4.

when using the Automatic Circuit Reset feature, other measures must be
implemented to make sure that an unexpected (or unintended) startup does
not occur in the system or application.

E ATTENTION: Various safety standards (EN 60204, IS0 13849-1) require that

diagram comespond to the inputs
for the instruction,
v IMO IM1 INZ
2 & T T T2
1791035 Safety Module
)
g | \ r/ i
- e

E1 - 24V Pawar Supply 31

21 - Ememancy Stop Switch

52- Fault Reset Switch
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Automatic Reset Programming Example

The following programming example shows how the Emergency Stop
instruction with Automatic Reset can be applied to the wiring diagram shown

above.
/’ USER PROGRAM \
ESTOP
Emergency Stop
ESTOP estopDataType oA
______ . Reset Type AUTOMATIC Cl
i INO - ® Channel A Module1:1.PtO0Data CRHO
i
In—.l ) . D=1l
T R i e e » ChannelB  Modulei:.Pt)1Data FP
| ! 14
Circuit Reset notUsedTag
it 1 4=
I IN2 i—— ——————————————— » Fault Reset Modulel:|Ptl2Data
S

g e
ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The

Logix Designer application is used to configure the following I/O module
operands for pulse testing.

Input Configuration
Input Point Type Point Mode Test Source
0(IND) Single Safety Pulse Test 0(T70)
1(IN1) Single Safety Pulse Test 1(T)
2(IN2) Single Safety None
Test Output
Test Output Point Point Mode
0(10) Pulse Test
1(T1) Pulse Test
2(12) Power Supply

See also

Execution Times for Safety Application Instructions on page 526

Index Through Arrays on page 540

Status and Safety input and output for safety instructions on page 21

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

Enable Pendant (ENPEN)
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The purpose of the Enable Pendant (ENPEN) instruction is to emulate the
input functionality of a safety relay in a software programmable environment.

Available Languages
Ladder Diagram
EMPEM
Enable Pendant
EMPEM 7 o1
Rezet Type ? Cl
Channel A ? CRHO
7 Il
Channel B ? FP
Ifi
Circuit Reset ?
e
Fault Rezet ?
7

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT  Make sure that your safety input modules are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary
for PLd (Cat. 3) or PLe (Cat. 4) safety functions.

This table explains the instruction inputs.

Parameter

Data Type Description Values

ENPEN

ENABLE_PENDANT This parameter is a backing tag that maintains -
important execution information for each usage of this
instruction.

& ATTENTION: To avoid unexpected operation
do not reuse this backing tag and its
members. Do not write to any of the tag
members anywhere else in the program.

Reset Type

BOOL The reset type determines whether the instruction is Manual =1
using Manual or Automatic reset for Output 1. or
Automatic = 0
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Parameter Data Type Description Values
Channel A BOOL Channel A Input (Normally Open) Safe=0,
Active =1
Channel B' BOOL Channel B Input (Normally Open) Safe=0,
Active =1
Circuit Reset BOOL Circuit Reset Input Initial = 0
Manual Reset - Sets Output 1after Channel A and Reset=1

Channel B transition from the Safe state to the Active
state, and the Circuit Reset input transitions from zero
to one.

Automatic Reset - Visible, but not used.

Fault Reset BOOL After fault conditions are corrected for the instruction, | Initial =0
the fault outputs for the instruction are cleared when Reset =1
this input transitions from off to on.

'If this input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

This table explains the instruction outputs.

Parameter Data Type | Description Values

Output 1 BOOL Output 1is set to the Active state when input conditions | Safe=0
are met. Active =1

Cycle Inputs BOOL Cycle Inputs prompts for action. Before Output 1is Initial = 0
turned on, Channel A and Channel B inputs must be Prompt =1

cycled through their Safe States simultaneously before
the circuit can be reset.

This prompt is cleared when Channel A and Channel B
transition to the Safe state.

Circuit Reset Held | BOOL Manual Reset - The Circuit Reset Held On promptis set | Initial =0
On when both input channels transition to the Active states, | Prompt =1
and the Circuit Reset input is already on.

The Circuit Reset Held On prompt is cleared when the
Circuit Reset input is turned off.

Automatic Reset - Visible, but not used.

Inputs BOOL This fault is set when Channel A and Channel B inputs Initial =0
Inconsistent are in inconsistent states (one Safe and one Active) for a | Fault =1
period of time greater than the Inconsistent Time Period
(listed below). This fault is cleared when Channel A and
Channel B inputs return to consistent states (both Safe
or both Active) and the Fault Reset input transitions
from off to on.

Inconsistent Time Period: 500 ms

Fault Present BOOL The value is set whenever a fault is present in the Initial = 0
instruction. Output 1 cannot enter the Active state when | Fault =1
Fault Present is set. Fault Present is cleared when all
faults are cleared and the Fault Reset input transitions
from off to on.

IMPORTANT Do not write to any instruction output tag under any circumstances.
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Channel A

Chanrel B

Cireuit Raset

Output 1

Operation

Normal Operation

This instruction monitors the states of two input channels and turns on
Output 1 when the following conditions are met:

e When using Manual Reset: both inputs are in the Active state and the
Circuit Reset input is transitioned from a zero to a one.

e When using Automatic Reset: both inputs are in the Active state for 50
ms.

This instruction turns Output 1 off when either one or both of the input
channels returns to the Safe state.

Both input channels for the Enable Pendant (ENPEN) instruction are
normally open. Zeros on both channels represent the Safe state, and ones on
both channels represent the Active state.

These normal operation state changes are shown in the following timing

diagrams:
Manual Resat Automatic Resot

1

Channal A
0 —
1

Chiannal B
0 —

[=—=| 50ms

Output 1

i

Operation with Inconsistent Inputs

This instruction generates a fault if the input channels are in inconsistent
states (one Safe and one Active) for more than the specified period of time.
The inconsistent time period is 500 ms (t1).

This fault condition is enunciated via the Inputs Inconsistent and the Fault
Present outputs. Output 1 cannot enter the Active state while the Fault Present
output is active. The fault indication is cleared when the offending condition
is remedied and the Fault Reset input is transitioned from zero to one.
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These state changes are shown in the following timing diagram:
1
Channal &
1 —
Channal B
0
1 —
Cutput 1
[t
Inputs
Inconsistent
1
Fault Frasent
1
Fault Reset
Operation with Circuit Reset Held On - Manual Reset Only
This instruction also sets the Circuit Reset Held On output prompt if the
Circuit Reset input is set (1) when the input channels transition to the Active
state.
These state changes are shown in the following timing diagram.
1
Channel &
0
Channel B
0
1
Circuit Reset
]
1
Cutput 1
0
Circuit Reset 1
Hald On
0
Cycle Inputs Operation
If, while Output 1is active, one of the input channels transitions from the
Active state to the Safe state and back to the Active state before the other input
channel transitions to the Safe state, the Cycle Inputs output prompt is set.
Output 1 cannot enter the Active state again until both input channels cycle
through their Safe states.
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These state changes are shown in the following timing diagram:

1
Channel &

1
Channel B

0

1
Output 1

0

1
Cyela Inputs

0

False Rung State Behavior

When the instruction is executed on a false rung the behavior is exactly the
same as true rung state except all outputs, including prompts and fault
indicators, will be zero. When the rung state becomes true the outputs will be
set as determined by the instruction logic.

Affects Math Status Flags

No

Major / Minor Faults

None specific to this instruction. See Index Through Arrays for array-
indexing faults.

Execution
Condition/State Action Taken
Prescan The .01, .Cl, .CRHO, .II, and .FP are cleared to false.
Rung-condition-in is false The instruction executes as described in the False Rung
State Behavior section.
Rung-condition-in is true The instruction executes as described in the Normal
Operation section.
Postscan The instruction executes as described in the False Rung
State Behavior section.

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 483



Chapter &4 RSLogix 5000 Software, Version 14 and Later, Safety Application Instructions

Example

Manual Reset Wiring

The following wiring diagram is one example of how to wire a 2-channel
switch having two normally open contacts to a 1791DS Safety I/O module to
comply with ISO 13849-1 Category 4.

The inputs shown on this wiring
diagram correspond to the inputs
for the instruction.

1z 1791DS Safety Module

[ [

7

= =

; }' 53
I

1]

!

E1 - 24 Powar Supply a1
51 - Enable Pendant Switch

2 - Circuit Reset Switch

53 - Fault Reset Switch

)

Manual Reset Programming Example

The following programming example shows how the Enable Pendant
instruction with Manual Reset can be applied to the wiring diagram shown

484

above.
/ USER PROGRAM \
EMPEM
Enable Pendant
EMPEM enpenlata o1
e , Rezet Type MAMUAL Cl
' INO ik Bt Sttt » Channel 4  moduleNamed. Pto0Data CRHO
i
|'—‘| i -~ Ol
! IN1 -7~ | Channel B moduleMamed. Pto1Data FP
I 14
i IN2 i———- ————————————— p | Circuit Rezet moduleMamed.Pto2Data
' ! B 04
I IN3 i B | Fault Rezet  moduleMamed. Pto3Data
e 04

/

ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The
Logix Designer application is used to configure the following I/O module

parameters for pulse testing.
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Input Configuration

Input Point Type Point Mode Test Source
0(INO) Single Safety Pulse Test 0(T10)
1(IN1) Single Safety Pulse Test 1(T1)
2(IN2) Single Safety None
3(IN3) Single Safety None
Test Output

Test Output Point Point Mode

0(T0) Pulse Test

1(T1) Pulse Test

2(12) Power Supply

3(13) Not Used

Automatic Reset Wiring and Programming

The following wiring diagram is one example of how to wire a 2-channel
switch having normally open contacts to a 1791DS Safety I/O module to
comply with ISO 13849-1 Category 4.

when using the Automatic Circuit Reset feature, other measures must be
implemented to make sure that an unexpected (or unintended) startup does
not occur in the system or application.

f ATTENTION: Various safety standards (EN 60204, IS0 13849-1) require that

The inputs shown on this wiring
diagram correspond to the inputs
for the instruction.

]

IN1
T T2
179105 Safety Modula

@& 1

~I
&

E1 - 24V Pawar Supply 51
51 - Enabla Pandant Switch
52 - Fault Reset Switch
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Automatic Reset Programming Example

The following programming example shows how the Enable Pendant
instruction with Automatic Reset can be applied to the wiring diagram shown

above.

-

USER PROGRAM

EMPEN
Enable Pendant
EMPEN enpenlata
Reset Type AUTOMATIC
-——-p| Channel & moduleMamed.Pio0Data
() 4m
————p| ChannelB  moduleMamed.Pto1Data
14m
Circuit Reset notUzedTag
() dm

————— #| Fault Rezet moduleMamed.PtoZData

(] 4=

01
cl
CRHO
I

FP

~

/

ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The
Logix Designer application is used to configure the following I/O module
parameters for pulse testing.

Input Configuration

Input Point Type Point Mode Test Source
0(INO) Single Safety Pulse Test 0(T0)
1(IN1) Single Safety Pulse Test 1(T)
2(IN2) Single Safety None
Test Output

Test Output Point Point Mode

0(T0) Pulse Test

1(T1) Pulse Test

2(12) Power Supply
See also

Index Through Arrays on page 540

Status and Safety input and output for safety instructions on page 21
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Light Curtain (LC)

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

Use the Light Curtain (LC) instruction to provide a manual and an automatic
circuit reset interface from a programmable controller to a light curtain.

Many Light Curtains pulse test their two outputs; OSSD1 and OSSDz2. If these
outputs are wired directly into Safety controller inputs, the pulse test needs to
be filtered. Otherwise, the Safety controller may mistake the low (0) pulse test
for alight curtain blockage.

Most light curtains provide controllers or relays that essentially filter out the
pulse test and provide two dry contacts for OSSD1 and OSSD2. If you use
these devices, then OSSD1 and OSSD2 can be wired directly to the Safety
controller.

If you are NOT using the light curtain controller or relay, then the Safety
controller must provide the pulse test filtering. There are two ways for the
Safety controller to filter this signal. The first is hardware- based digital input
filters on the Safety input modules. For more information on Safety I/O
modules, refer to the DeviceNet Safety I/O User Manual, publication 1791DS-
UMoo1, Guard I/O EtherNet/IP Safety Modules User Manual, publication 1791ES-
UMoot, and Point Guard I/O Safety Modules User Manual, publication 1734-
UMo13. The second is a software- based filter in the Light Curtain instruction.
For more information on this filter, refer to the section entitled Input Filter
Time below.

Of these two methods, the hardware filter is preferred. If the digital input
filters the low (0) signals for longer than the low (o) pulse test width, then the
hardware filter filters out the pulse test. For example, if the Light Curtain
signals pulse low (0) for 100 H s during a pulse test, then the hardware must
filter out low (o)signals that are 100 H s orlonger. Note that the Safety
DeviceNet I/O modules have a configurable filter of o to 126 ms.

If the hardware filter cannot filter the pulse test, or you choose not to use the
hardware filter, then the filtering must be done in the Safety controller ladder
logic. Software based filters look at the input once every program cycle.
Theoretically, every time the Safety controller looks at OSSD1, it may be low
(0) if the pulse test is occurring at that exact time. In other words, you may
have to make your software filter long enough to scan OSSD1 multiple times
before the filter times out, and OSSD1 is set logically low (0).

Setting the software filter time higher than the Safety controller’s Safety task
period ensures that the input must be low (o) for three consecutive scans
before the software filter times out. For example, if the Safety controller’s
Safety task period is 5 ms, a software filter time of 10 ms requires three low (o)
scans. If the filter time is 15 ms, four low (0) scans are required. The downside
of using a longer hardware or software filter is that this filter time must be
directly added to the calculation of the light curtain safety reaction time.
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Available Languages
Ladder Diagram
LC
Light Curtain
LC ? o1
Reset Type ? Cl
Channel A ? CRHO
7 LCH
Channel B ? LCM
7 Il
Input Filter Time ? FP
Mute Light Curtain ?
7
Circuit Reset ?
7
Fault Reset ?
7

Function Block

Not available for this instruction.

Structured Text

Not available for this instruction.

Operands

IMPORTANT  Make sure that your safety input modules are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary

for PLd (Cat. 3) or Ple (Cat. 4) safety functions.

This table explains the instruction inputs.

Parameter Data Type Description Values
LC LIGHT_CURTAIN This parameter is a backing tag. As such, it maintains -
important execution information for each usage of this
instruction.
& ATTENTION: To avoid unexpected operation
do not reuse this backing tag or write to any of
its members anywhere else in your program
Reset Type BOOL The reset type determines whether the instruction is using [ Manual =1or Automatic =0
Manual or Automatic reset for Output 1.
Channel A' BOOL Channel A Input Safe =0, Active =1
Channel B' BOOL Channel B Input Safe =0, Active =1
Input Filter Time DINT This parameters selects the time, from 0...250 ms, used for | Initial =0 ms
filtering of the output pulse testing by the light curtain. Maximum = 250 ms
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Parameter Data Type Description Values
Mute Light Curtain | BOOL Permits muting of the light curtain when it is not being Initial =0

used. Mute Light Curtain =1
Circuit Reset BOOL Circuit Reset Input Initial = 0, Reset =1

Manual Reset - Sets Output 1after Channel A and Channel B
transition from the Safe state to the Active state, and the
Circuit Reset input transitions from zero to one.

Automatic Reset - Visible, but not used.

Fault Reset BOOL After fault conditions are corrected for the instruction, the | Initial = 0, Reset =1
fault outputs for the instruction are cleared when this input
transitions from off to on.

!If this input is from a Guard I/O input module, make sure that the input is
configured as single, not Equivalent or Complementary.

This table explains the instruction outputs.

Parameter Data Type Description Values

Output 1 BOOL Output 1is set to the Active state when Safe =0, Active =1
input conditions are met.

Cycle Inputs BOOL Cycle Inputs prompts for action. Before | Initial = 0, Prompt =1
Output 1is turned on, Channel A and
Channel B inputs must be cycled through
their Safe States at the same time before
the circuit can be reset.

This prompt is cleared when Channel A
and Channel B transition to the Safe

state.
Circuit Reset BOOL Manual Reset - The Circuit Reset Held On | Initial = 0, Prompt =1
Held On prompt is set when both input channels

transition to the Active states, and the
Circuit Reset input is already on.

The Circuit Reset Held On prompt is
cleared when the Circuit Reset input is

turned off.

Automatic Reset - Visible, but not used.
Light Curtain BOOL This value indicates that the light curtain | Initial = 0, Blocked =1
Blocked is blocked or has lost power.
Light Curtain BOOL This value indicates that the light curtain | Initial = 0, Muted =1
Muted is muted (that is, not being used).
Inputs BOOL This fault is set when Channel A and Initial = 0, Fault =1
Inconsistent Channel B inputs are in inconsistent

states (one Safe and one Active) for a
period of time greater than the
Inconsistent Time Period (listed below).
This fault is cleared when Channel A and
Channel B inputs return to consistent
states (both Safe or both Active) and the
Fault Reset input transitions from off to
on.

Inconsistent Time Period: 500 ms
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Parameter Data Type Description Values

Fault Present BOOL This value is set whenever a fault is Initial = 0, Fault =1
present in the instruction. Output 1 cannot
enter the Active state when Fault Present
is set. Fault Present is cleared when all
faults are cleared and the Fault Reset
input transitions from off to on.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Operation

Normal Operation

This instruction monitors the states of two input channels and turns on
Output 1 when the following conditions are met.

o When using Manual Reset: both inputs are in the Active state and
the Circuit Reset input is transitioned from a zero to a one.

e When using Automatic Reset: both inputs are in the Active state for
50 ms.

This instruction turns Output 1 off when either one or both of the input
channels returns to the Safe state.

These normal operation state changes are shown in the following timing

diagrams.
Manual Reset Automnatic Aeset
1 1
Channel A Channgl &
0 0
1 1
Channel B i Channel B
|-t—l-| B0ms
1 1
Circuit Fesat Output 1
0 0
! Light Curtain |
Clutput 1 Elockad
0 0
Light Curtain
Blockad 0
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Muting Operation

The one exception to the above Output 1 control is Light Curtain Muting that,
when enabled, permits the inputs to leave the Active state and output 1 to
remain on. The Light Curtain Muted output represents the value of the Mute
Light Curtain input and indicates that the light curtain is not being used.

This instruction also has a Light Curtain Blocked output that indicates when
the input channels are NOT in the Active state (ones).

These state changes are shown in the following timing diagrams.

Channel A

(Input) 0 L
1

Channel B

{Input) 0 .

Circuit Reset
{Input) 0 —

Qutput 1

Mute Light
Curtain {Input) 0

Light Curtain
Blocked (LCB}
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If the Mute Light Curtain input is not set properly, or the light curtain is
blocked after the muting period is finished, the behavior of this instruction
reverts back to the behavior defined earlier when no muting is present.

Channel A

{Input) 1] L
1

Channel B

(Input) 0 L
1

Circuit Reset |_|

(Input) 0 e
1

Qutput 1 |—|

Mute Light

Curtain {Input) 0

Light Curtain

Blocked (LCB)

Operation with Inconsistent Inputs

This instruction generates a fault if the input channels are in inconsistent
states (that is, one Safe and one Active) for more than 500 ms.

This fault condition is enunciated via the Inputs Inconsistent and the Fault
Present outputs. Output 1 cannot enter the Active state while the Fault Present
output is active. The fault indication is cleared when the offending condition
is remedied and the Fault Reset input is transitioned from zero to one.
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These state changes are shown in the following timing diagram.

Chamnel & 1

(annelB 1 ==

Inputs Incorskstent 1

Fault Presant 1

Light CartainBlocled 1
LB

[|

1= Inpurts Incorskstert: Time Periad

Operation with Circuit Reset Held On - Manual Reset Only

This instruction also sets the Circuit Reset Held On output prompt if the
Circuit Reset input is set (1) when the input channels transition to the Active
state.

These state changes are shown in the following timing diagram.

1
Channgl &

0

1
Channel B

0

1
Circuit Resat

0

1
Outpit 1

]

— 1

Circuit Resat
Hald On 0
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Cycle Inputs Operation

If, while Output 1 is active, one of the input channels transitions from the
Active state to the Safe state and back to the Active state before the other input
channel transitions to the Safe state, the instruction sets the Cycle Inputs
outputs prompt. Output 1 cannot enter the Active state again until both input
channels cycle through their Safe states.

These state changes are shown in the following timing diagram.

1

Channel &

]

i
Charnnel B

1
Coutput 1

]

Cyel e Inputs

Input Filter Time

When an input filter time is specified, then, for that length of time, an input
channel is allowed to go to the Safe state while the other channel is in the
Active state without Output 1 going to its Safe state. However, Output 1 goes
to the Safe state when both input channels are in the Safe state at the same
time.

1
Channel & U
]
1]
i
Channel B u
]

| 11]

Qyiput 1

t1 < input filter tirme
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False Rung State Behavior

When the instruction is executed on a false rung, the behavior is the same as
the true rung state, except all outputs, including prompts and fault indicators,
are zero.

When the rung state becomes true, the outputs will be set as determined by
the instruction logic.

Affects Math Status Flags

No
Major/Minor Faults
None specific to this instruction. See Index Through Arrays for array-indexing
faults.
Execution
Condition/State Action Taken
Prescan The .01, .Cl, .CRHO, .LCB, .LCM, .II, and .FP are cleared to
false.
Rung-condition-in is false The instruction executes as described in the False Rung
State Behavior section.
Rung-condition-in is true The instruction executes as described in the Normal
Operation section.
Postscan The instruction executes as described in the False Rung
State Behavior section.
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Example

Manual Reset Wiring

The following wiring diagram is one example of how to wire a light curtain’s
two normally open outputs and two inputs required for muting to a 1791DS
Safety I/O module to comply with ISO 13849-1 Category 4.

The inputs shown on this wiring
diagram correspond to the inputs
for the instruction.

LCA LB

o %2
E1 - 24V Power Supply MDA MOB
LCA - Light Curtain Output &

LCB - Light Curtain Output B
MDA - Dusal Input Muting Device Channel A

DB - Dual Input Muting Device Channel B
1 - Circuit Raset Switch
52 - Fault Resat Switch
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Manual Reset Programming

The following programming example shows how the Light Curtain
instruction with Manual Reset can be applied to the wiring diagram shown

above.

USER PROGRAM

RIM
Redundant Input
RN rinCrata o1 ]
Reset Type MANUAL Cl i
Channel A moduleMamed. Pto20ata CRHO'}
D=l |
Channel B maduleMamed. Pto30ata FP—
(4 i
Circuit Reset moduleMamed. Pto4Data !
4= i
Fault Rezet moduleNamed.PtoSData I
(4= 1
LC
Light Curtain
LC IcData o1
Reset Type MANUAL Cl
Channel A moduleMamed. Pto0Data CRHO
04— LCH
Channel B moduleMamed. Pto10ata LCHK
Ol
Input Filter Time 20 FP
Mute Light Curtain rinCata. 01
L
Circuit Feszet moduleMamed. Pio4Data
[ 4=
Fault Rezet moduleNamed.PtoSData
(4=

ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The
Logix Designer programming application is used to configure the following
I/0 module parameters for pulse testing.

Input Configuration
Input Point Type Point Mode Test Source
0(INO) Single Safety None
1(IN1) Single Safety None
2(IN2) Single Safety Pulse Test 0(10)
3(IN3) Single Safety Pulse Test 1(T])
4(IN4) Single Safety None
5(IN5) Single Safety None
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The inputs shawwn on this wiring
diagram correspond to the inputs
for the instruction.

498

Test Output
Test Output Point Point Mode
0(10) Pulse Test
1(T1) Pulse Test
2(12) Power Supply
3(13) Not Used

Automatic Reset Wiring

The following wiring diagram is one example of how to wire a light curtain’s
two normally open outputs and two inputs required for muting to a 1791DS
Safety I/O module to comply with ISO 13849-1 Category 4.

ATTENTION: Various safety standards (EN 60204, IS0 13849-1) require that when using the
Automatic Circuit Reset feature, other measures must be implemented to make sure that an
unexpected (or unintended) startup will not occur in the system or application.

LCA& LCE

¥ IND IN1 INZ [ [INZ[ [IN4| |IND

E1

o T kS
o B

E1 - 24 Power Supply
LA - Light Curtain Output A
LB - Light Curtain Output B

MDA - Dual Input Muting Dewice Channal &
MODE - Dud Input KMuting Desice Channal B

51 - Fault Resat Switch

52 - Redundant Input Circuit Beset Switch

Dual Input
/ Muting Dawice

MDA hDE
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Automatic Reset Programming

The following programming example shows how the Light Curtain
instruction with Automatic Reset can be applied to the wiring diagram shown

above.
USER PROGRAM
RIN
Redundant Input
RN rinData 01—
______ s Reset Type MANUAL | ClI |
BT I e ma e e » ChannelA  meduleNamed Pto2Data — CRHO
hasafl B D4 |
i IN2 --d---F-— p ChannelB  moduleMamed.Pto3Data FP i
! : o s !
! IN5 I »| Circuit Reset moduleNamed. PtoSData !
e & |
L IN4 i b e e B Fault Heset moduleNamed.Pto4Data !
bmmm [ 4m i
|
:————---—--------———————------------————I.
1
; LC
: Light Curtain
! LC IcData o1
e : ' Reset Type AUTOMATIC Cl
' INO --r--1------- :———I' Channel & moduleNamed. PtodData CRHO
:_: ' (4 LCB
: INL --F--t-------- :———Ir Channel B moduleNamed.Pto1Data LCK
o ' 04—l
: Input Filter Time 20 FP
===W HKute Light Curtain rinCata.01
(4=
Circuit Reset notUsedTag
(4=
Fault Rezet moduleMamed.Pto4Data
(4=

ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The
Logix Designer programming application is used to configure the following
I/0 module parameters for pulse testing.

Input Configuration

Input Point Type Point Mode Test Source
0(INO) Single Safety None

1(IN1) Single Safety None

2(IN2) Single Safety Pulse Test 0(T0)
3(IN3) Single Safety Pulse Test 1(T1)

4(IN4) Single Safety None

5(IN5) Single Safety None
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Test Output
Test Output Point Point Mode
0(10) Pulse Test
(1) Pulse Test
2(12) Power Supply
3(T3) Not Used
Example
LC
Light Curtain
LC LightCurtain o1
Reset Type MANLAL Cl
Channel A channela CRHO
04— LCB
Channel B channelB LCK
D=1l
Input Fitter Time 250 FP
Mute Light Curtain muteCurtain
(4=
Circuit Reset Safety CH
L
Fault Reset Safety FR
(4
See also

Instruction Execution Time on page 526

Index Through Arrays on page 540

Status and Safety input and output for safety instructions on page 21

Five Position Mode Selector This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.
(FPMS)

The basic purpose of the Five Position Mode Selector (FPMS) instruction is to
provide an interface from a programmable controller to a three-to-five
position selector switch.
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Available Languages
Ladder Diagram
FPMS
Five Position Mode Selector
FPMS 7 o1
Input 1 7 0z
7 03
Input 2 7 04
7 05
Input 3 7 MK
7 MMS
Input 4 7 FP
7
Input 5 7
7
Fault Rezet 7
L

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

This table explains the instruction inputs.

Safe, Active,
Parameter Data Type Description and Initial
Values

FPMS FIVE_POS_MOD | This parameter is a backing tag. As such, it maintains
E_SELECTOR important execution information for each usage of this
instruction. Do not attempt to reuse this backing tag or
write to any of its members anywhere else in your

program.

Input 1 BOOL Mode 1 Selected Input Safe=0
Active =1

Input 2 BOOL Mode 2 Selected Input Safe=0
Active =1

Input 3 BOOL Mode 3 Selected Input Safe=0
Active =1

Input & BOOL Mode 4 Selected Input Safe=0
Active =1

Input 5 BOOL Mode 5 Selected Input Safe=0
Active =1
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Safe, Active,
Parameter Data Type Description and Initial
Values
Fault Reset BOOL After fault conditions are corrected for the instruction, | Initial =0
the Fault Present output for the instruction is cleared Reset =1
when this input transitions from OFF to ON.
This table explains the instruction outputs.
Parameter Data Type Description Safe, Active,
and Initial
Values
Output 1 BOOL Output associated with Input 1 Safe=0
Active =1
Output 2 BOOL Output associated with Input 2 Safe=0
Active =1
Output 3 BOOL Output associated with Input 3 Safe =0,
Active =1
Output 4 BOOL Output associated with Input 4 Safe=0
Active =1
Output 5 BOOL Output associated with Input 5 Safe=0
Active =1
No Mode BOOL No Mode Selected Fault Initial = 0
Fault=1
Multiple Modes | BOOL More than One Mode Selected Fault Initial =0
Selected Fault=1
Fault Present | BOOL This value is set whenever a fault is present in the Initial = 0
instruction. An output cannot enter the Active state Fault=1
when Fault Present is set. Fault Present is cleared when
all faults are cleared and the Fault Reset input
transitions from OFF to ON.

IMPORTANT Do not write to any instruction output tag under any circumstances.

Operation

Normal Operation

The Five-Position Mode Selector Instruction has five outputs that are
associated with five inputs. Its main job is to enable one of the five outputs
when its associated input goes active.

It has a fault for more than one input active, and another for no inputs active.
These faults occur when the associated inputs conditions exist for more than
250 ms. During this 250 ms, if one of the fault conditions is detected, the
outputs temporarily remain in their last state. If the fault condition is still
present after the 250 ms, the Fault Present bit is set to one and the
instruction's outputs are set to zero.
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Faults may be cleared by the rising edge of the Fault Reset signal, but only
after the input fault condition has been cleared.

False Rung State Behavior

When the instruction is executed on a false rung the behavior is exactly the
same as true rung state except all outputs, including prompts and fault
indicators, will be zero. When the rung state becomes true the outputs will be
set as determined by the instruction logic.

Affects Math Status Flags

No

Major / Minor Faults

None specific to this instruction. See Index Through Arrays for array-indexing

faults.
Execution
Condition/State Action Taken
Prescan The .01,.02, .03, .04, .05, .NM, .NMS and .FP are cleared to false.
Rung-condition-in is false The instruction executes as described in the False Rung State
Behavior section.
Rung-condition-in is true The instruction executes as described in the Normal Operation
section.
Postscan The instruction executes as described in the False Rung State
Behavior section.
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504

The Inpuks that ar shawnon this wing
diagram comaspond to the Inpubs fart be
nstmiction.

Example

Wiring Example

The following wiring diagram is one example of how to wire a five-position
selector switch to a 1791DS safety I/O module to comply with ISO 13849-1
Category 4.

E1

E1- 24¢ Pawer Supply

51~ Free-pasition Selecter Switch

52- Fauk Reset Swrich

¥ L] W1 Ly Lt L1} L]
¢ 179106 Safisty Mockule "
L L - Q
1 k] 1 ' 5
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Programming Example

The following programming example shows how the Five Position Mode
Selector (FPMS) instruction can be applied to the wiring diagram shown in
the following diagram.

/ USER PROGRAM \

FPMS
Fiwe Position Mode Selector
______ \ FPRS fpmzDiata o1
B »| Input 1 moduleNamed.Pto0Data 02
i W 0403
1 \ -
| o e e —— p| Input 2 moduleNamed.Pto1Data 04
' ! (4= 05
i IN2 hdeedaeemareanms | Input 3 moduleNamed.PtoZData MM
e ! 0= MWS
L e » nput4  moduleNamed.Pto3Data | FP
— [} 4=
i INg [T~~~ ® Input 5 meduleNamed. PtodData
R 04
I
|

I INS -< ---------- » Fhult Reset moduleNamed.PtoSData
A i /

Logix Designer programming software is used to configure the following I/O
module parameters.

Input Configuration

Point Type Point Mode
0(INO) Single Safety
1(IN1) Single Safety
2(IN2) Single Safety
3(IN3) Single Safety
4 (IN4) Single Safety
5(IN5) Single Safety
Output

Point Point Made

0 Power Supply

1 Power Supply

2 Not Used

3 Not Used
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Redundant Output (ROUT)

See also

Execution Times for Safety Application Instructions on page 526

Index Through Arrays on page 540

Common Attributes on page 529

Status and Safety input and output for safety instructions on page 21

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

Use the Redundant Output with Continuous Feedback Monitoring (ROUT)
instruction to emulate the output functionality of a safety relay in a software
programmable environment.

The Redundant Output with Continuous Feedback Monitoring Instruction
can be used in two ways:

e Redundant Output with Negative Feedback (RONF)
e Redundant Output with Positive Feedback (ROPF)

Available Languages
Ladder Diagram
ROUT
Redundant Output
ROUT ? o1
Feedback Type ? 0z
Enable ? O1FF
2 O2FF
Feedback 1 ? FP
7
Feedback 2 ?
Ef
Fault Reset ?
?

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.
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Operands

This table explains the instruction inputs.

Operand Data Type Description Values
ROUT REDUNDANT_OUTPUT This parameter is a backing tag that maintains -
important execution information for each usage of
this instruction.
& ATTENTION: To avoid unexpected
operation do not reuse this backing tag
and its members. Do not write to any of
the tag members anywhere else in the
program.
Feedback Type | BOOL The feedback type determines whether the Negative = 0 (RONF)
instruction is using negative or positive feedback | or
Positive = 1(ROPF)
Enable BOOL Input to Enable the Redundant Outputs Safe=0
Active =1
Feedback 1 BOOL Feedback from a device either directly or indirectly | RONF:
controlled by Output 1. off =1
On=0
ROPF:
0ff=0
On=1
Feedback 2 BOOL Feedback from a device either directly or indirectly | RONF:
controlled by Output 2. 0ff =1
On=0
ROPF:
0ff =0
On=1
Fault Reset BOOL After fault conditions are corrected for the Initial =0
instruction, the Fault Present output for the Reset =1
instruction is cleared when this input transitions
from off to on.
This table explains the instruction outputs.
Operand Data Description Safe, Active, and Initial Values
Type
Output 1 BOOL Output 1of the redundant outputs Safe=0
Active =1
Output 2 BOOL Output 2 of the redundant outputs Safe=0
Active =1
Output 1Feedback | BOOL Output 1 Feedback is not indicating the correct state of | Initial =0
Failure Output 1within 250 ms. Fault=1
QOutput 2 BOOL Output 2 Feedback is not indicating the correct state of | Initial = 0
Feedback Failure Output 2 within 250 ms. Fault =1
Fault Present BOOL This is set whenever a fault is present in the instruction. | Initial =0
Outputs cannot enter the Active state when Fault Fault=1
Present is set. Fault Present is cleared when all faults
are cleared and the Fault Reset input transitions from
off to on.
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IMPORTANT Do not write to any instruction output tag under any circumstance.

Operation

Normal Operation

This instruction monitors a single logical input and activates two field outputs
when the logical input goes Active.

1
Enable

1]

1
Dutput 1

0

1
Output 2

It also monitors a feedback channel for each field output and generates a fault
if both channels do not, within a time limit, indicate the desired state of the
associated outputs.

Instruction operation is illustrated in the following timing diagrams:
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Negative Feedback

1 1
Enable Enabla

0 ]
Output1 1 Dirtput 2 1

0 ]

1 1
Feedback 1 Feedback 2

0 ]

el 250 s el 200 TS

Output 1 1 Ciutput 2 1
Faedback Feedback
Failure 0 Failura o

1 1
Fault Resat Fault Resst

0 ]

1 1
Enable Enabla

0 ]
Output1 ! Dutput 2 !

0 ]

1 1
Feedback 1 Feedback 2

0 . ] .

""_""i 2o s ""_""! I50me

Cutput 1 1 Ciurtput 2 1
Foedback Feedback
Failure Failura

1 1
Fault Reseat Fault Resct

0 o 0
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Positive Feedback

1 1
Enable Enabla
0 ]
Output1 1 Dirtput 2 1
0 ]
1 1
Feedback 1 Feedback 2
0 ]
el 250 s el 200 TS
Output 1 1 Ciutput 2 1
Faedback Feedback
Failure 0 Failura o
1 1
Fault Resat Fault Resst
0 ]
1 1
Enable Enabla
0 ]
Output1 ! Dutput 2 !
0 ]
1 1
Feedback 1 Feedback 2
0 . ] .
""_""i 2o s ""_""! I50me
Cutput 1 1 Ciurtput 2 1
Foedback Feedback
Failure Failura
1 1
Fault Reseat Fault Resst
0 o 0

False Rung State Behavior

When the instruction is executed on a false rung the behavior is exactly the
same as true rung state except all outputs, including prompts and fault
indicators, will be zero. When the rung state becomes true the outputs will be
set as determined by the instruction logic.

Affects Math Status Flags

No
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Major/Minor Faults
None specific to this instruction. See Index Through Arrays for array-indexing
faults.
Execution
Condition/State Action Taken
Prescan The .01,.02, .01FF, .02FF and .FP are cleared to false.
Rung condition-in is false The instruction executes as described in the False Rung
State Behavior section.
Rung condition-in is true The instruction executes as described in the Normal
Operation section.
Postscan The instruction executes as described in the False Rung
State Behavior section.
Example
ROUT
Redundant Cutput
ROUT RedundantOutput o1
Feedback Type POSITVE 0z
Enable routEnable O1FF
04— O2FF
Feedback 1 moduleMamed.Pto0Data FP
() 4m
Feedback 2 moduleMNamed.Pto1Data
O
Fault Reset faultReset
(4=

Negative Feedback Wiring

The following wiring diagram illustrates how to wire two contactors, and
normally open auxiliary contacts to a 1791DS Safety I/O module to comply
with ISO 13849-1 Category 4.

The inputz shown on this
wiring diagram correspond
to the inputs for the
instruction.

[-H

[EH
BlE
(=] [E]
8 [
T [2H—

ta
)
—0—

‘._®_ »

@

E1 - 24V Power Supply
PS - Power Scurca [application specific) ]
K1 -Power Corttact 1
KZ -Power Contact 2
K1a - Auxiliary Contact 1

KZa - Auxiliary Contact 2
1 -Fault Rasst Switch
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Negative Feedback Programming

The following programming example shows how the Redundant Output
instruction with negative feedback can be applied to the wiring diagram
shown above.

USER PROGRAM

ROUT
Redundant Output
Input from another E:Z:LIT s ik o o1
Feedback Type NEGATIE oz
Safety Instruction Output-{-----—----—----- M Enable Rout_02.01 Q1FF
e 1 04— O2FF
! INO i" ““““““““ ™ Feedback 1 Module1:1Pt00Data FP
— 14
1 IN1 i-' ---------------- ® Feedback 2 Module1:1Pt010Data
,'—-I (4
PIN2 Frqe=mmmmmmm o e » Fault Rezet Moduled:|Pt02Data
R
(4=
routDataType.O1 Module1:0.Pt00Data
routDataType. 02 Module1:0.Pt01Data

ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The
Logix Designer programming application is used to configure the following
/0 module parameters for pulse testing.

Input Configuration

Input Point Type Point Mode Test Source
0(IND) Single Safety Pulse Test 0(T10)
1(IN1) Single Safety Pulse Test 1(T)
2(IN2) Single Safety None
Test Output

Test Output Point Point Mode

0(10) Pulse Test

(M) Pulse Test

2(12) Power Supply

3(T3) Not Used
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Output Configuration

Point Type Point Mode
0(outo) Single Safety
1(0UT) Single Safety

Positive Feedback Wiring

The following wiring diagram illustrates how to wire two contactors and
normally open auxiliary contacts to a 1791DS Safety I/O module to comply
with ISO 13849-1 Category 4.

The inputz shown on this
wiring diagram correspond
o the inputs for the
instruction.

B Kla
o] ] [ ocs
e Safety Module |
E1 7 (Relay 0 utpu i =1

E1 - 24V Power Supply

P5 - Power Source iapplication specific)
K1 - Power Contact 1

K2 - Powwer Contact 2

K1a - Auxiliary Contact 1

¥Za - Auxiliary Contact 2

51- Fault Resat Switch
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Positive Feedback Programming

The following programming example shows how the Redundant Output
instruction with positive feedback can be applied to the previous wiring

diagram.
USER PROGRAM
ROUT
Redundant Output
ROUT routData o
Input from another Feedback Type POSTVE |02
safety Instruction Output--4--------------- » Enable routCata. 01 O1FF
______ . D4 OZFF
i INGE = rmrrssssmnsss » Feedback 1 moduleNamed. Pto0Data FP
r—————4 1 4n
| e e B Feedback 2 moduleNamed.Pto1Data
T O
LINZ s e e » Fault Rezet moduleMamed.Pto2Data
et 4=
routData. 01 moduleNamed.PtodData
routCata. 02 moduleNamed.Pto1Data

ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The
Logix Designer programming application is used to configure the following
/0 module parameters for pulse testing.

Input Configuration

Input Point Type Point Mode Test Source
0(IND) Single | Safety Pulse Test 0(10)
1(IN1) Single | Safety Pulse Test 1(T1)
2(IN2) Single Safety None
Test Output

Test Output Point Point Mode

0(10) Pulse Test

1(T1) Pulse Test

2(12) Power Supply

3(T3) Not Used
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Two Hand Run Station
(THRS)

Output Configuration

Output Configuration

Point Type Point Mode

0(0UT0) Single Safety

1(0um) Single Safety
See also

Execution Times for Safety Application Instructions on page 526

Index Through Arrays on page 540

Common Attributes on page 529

Status and Safety input and output for safety instructions on page 21

This instruction applies to the Compact GuardLogix 5370, GuardLogix 5570,
Compact GuardLogix 5380, and GuardLogix 5580 controllers.

Use the Two Hand Run Station (THRS) instruction to provide a method to

incorporate two diverse input buttons used as a single operation start button

into a software programmable environment.

A run station can also be inserted or removed from controlling the process by
using an Active Pin input in this instruction. The Two Hand Run Station with
Active Pin Instruction takes the four inputs (two from each button) and turns
them into one signal for the rest of the application.

Available Languages

Ladder Diagram

THRS

Two Hand Run Station
THRS

Active Pin Type

Active Pin

Right Button Mormaly QOpen
Right Button MNormally Closed
Left Button Normally Open

Left Button Mormalty Closed

Fault Reset

s

*

77

i

*

*?

BP
SA
BT
CB
SAF
RBF
LBF
FP

Rockwell Automation Publication 1756-RM095K-EN-P - September 2020 515



Chapter &4 RSLogix 5000 Software, Version 14 and Later, Safety Application Instructions

Function Block

This instruction is not available in function block.

Structured Text

This instruction is not available in structured text.

Operands

IMPORTANT  Make sure that your safety input modules are configured as single, not Equivalent or
Complementary. These instructions provide all dual channel functionality necessary
for PLd (Cat. 3) or PLe (Cat. 4) safety functions.

The following table explains instruction inputs.

Operand Data Type Description Values
THRS TWO_HAND_RUN | This parameter is a backing tag that maintains important | —
_STATION execution information for each usage of this instruction.

& ATTENTION: To avoid unexpected operation
do not reuse this backing tag and its members.
Do not write to any of the tag members
anywhere else in the program.

Active Pin BOOL The Active Pin type determines whether or not the input | Enabled =1
Type and outputs specific to the Active Pin are processed. or

ENABLED or DISABLED Disabled =0
Active Pin BOOL Active Pin for run station Initial =0

Active Pin Enabled - When set, the Buttons Pressed output | Set =1
can enter the Active state. When clear, the Buttons
Pressed output remains off.

Active Pin Disabled - Visible, but not used.

Right Button | BOOL Right Button N.0. Contact Input Safe=0
Normally Active =1
Open

Right Button | BOOL Right Button N.C. Contact Input Safe =1
Normally Active =0
Closed

Left Button BOOL Left Button N.0. Contact Input Safe=0
Normally Active =1
Open

Left Button | BOOL Left Button N.C. Contact Input Safe=1
Normally Active =0
Closed

Fault Reset | BOOL Fault Reset Input Initial =0

Active Pin Enabled - When transitioned from off to on, and | Reset =1
the fault cause has been cleared, the Right Button Fault,
Left Button Fault and Station Active Fault outputs are
cleared.

Active Pin Disabled - When transitioned from off to on,
and the fault cause has been cleared, the Right Button
Fault and Left Button Fault outputs are cleared.
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The following table provides the outputs to the instruction. In many
applications, the output tags may represent the state of actual field devices.
They may also be internal tags used to represent machine state information
for use with other instructions.

Operand Data Description Values
Type
Buttons Pressed | BOOL Output is enabled when the run station buttons are pressed | Safe =0
and no faults are present. Active =1
Station Active BOOL Output is enabled when the run station is active. Initial = 0

Active Pin Enabled - Set indicates that the station is active. | Active=1
Cleared indicates that the station is inactive.

Active Pin Disabled - Visible, but not used, always zero.

Button Tiedown BOOL Indicates that both buttons were not pressed within 500 ms | Initial = 0
of each other. Active=1
Cleared when both buttons are released.

Cycle Buttons BOOL Set when the Button Tiedown indicator is set. Cleared when | Initial =0
the Button Tiedown indicator is cleared. Active =1

Station Active BOOL Active Pin Enabled - Fault is set when the station is Initial = 0

Fault inactive. Active =1
Active Pin Disabled - Visible, but not used, always zero.

Right Button Fault | BOOL There is a right button fault. Initial = 0

Set when the Right Button Normally Closed and the Right Active=1
Button Normally Open inputs are not both energized or not
both de-energized within 250 ms.

Left Button Fault | BOOL There is a left button fault. Initial =0
Set when the Left Button Normally Closed and the Left Active =1
Button Normally Open inputs are not both energized or not
both de-energized within 250 ms.

Fault Present BOOL One or more of the faults are present. Initial = 0
Active Pin Enabled - Set when the Station Active Fault, Right | Active =1
Button Fault or Left Button Fault outputs are set. Cleared
when the Station Active Fault, Right Button Fault and Left
Button Fault outputs are cleared.

Active Pin Disabled - Set when the Station Right Button
Fault or Left Button Fault outputs are set. Cleared when the
Right Button Fault and Left Button Fault outputs are
cleared.

IMPORTANT Do not write to any instruction output tag under any circumstances.
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Example
THRS
Two Hand Run Station
THRS TwoHandRunStation BP
Active Pin Type DISABLED: A
Active Pin 0 BT
CB
Right Button Mormaly Open rbno SAF
04— RBF
Right Button Mormally Closed renc LBF
04— FP
Left Button Mormally Open Ibno
L
Left Button Mormalty Closed lbnc
(4
Fault Rezet faultReset
() 4=
Operation

Normal Operation

This instruction takes the four inputs (two from each button) and turns them
into one signal for the rest of the application.

These normal operation state changes are shown in the following timing
diagram:

Right Button
Momally Qpan

Right Button
Mormal by Clazad

Liaft Button
Mormally Opan

Laft Button
Mormally Clozad

Buttons Pressed

See the De-energize to Trip section in the Safety Instructions topic for
information about how to condition the input data associated with the
normally closed channel.
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Button Tie-Down Operation

The Two-Hand Run Station instruction also monitors the four inputs to make
sure none of them fail or are intentionally defeated. If the buttons are not
pressed within 500 ms (t1) of each other, this instruction generates a Button
Tie-Down condition and prevents the Buttons Pressed output from entering
the Active state.

These state changes are shown in the following timing diagram:

Right Burttion
Mormally Cpan i

Right Buttin
Mormalby Closed

|11

Lt Bustton
Mormalby Cpan i

Laft Button
Mormalby Closed i

Button Tie-Down

Buttons Pressad

Cycle Buttons Operation

If, while Buttons Pressed is active, one of the buttons transitions from the
Active state to the Safe state and back to the Active state before the other
button transitions to the Safe state, this instruction sets the Cycle Buttons
output prompt, and prevents the Buttons Pressed output from entering the
Active state again until both buttons cycle through their Safe states.
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These state changes are shown in the following timing diagram.

Right Button 1
Normally Open

Right Butten
Normally Chosed 0

Left Button
Moririally Open 0

Left Button 1
Normally Closad

Cytle Buttons

i

Buttons Pressed

Button Fault Operation

This instruction also monitors the individual inputs from each button. If the
two contacts for one of the buttons are in opposite safe states for more than
250 ms (t1), the appropriate fault is set (Left Button Fault or Right Button
Fault). The Fault Present output is also set.

The Buttons Pressed output is set to the Safe state whenever one of these
faults exists.

These state changes are shown in the following timing diagrams:

Left Button Fault

1 1
Lieft Buttan
Mormally (pan 0 0

1 1
Lizft Button
Mormally Clsed 0 0

| 1] i

Lizft Buttan L !
Fauk q 0

1 1
Fault Reset

] 0
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Right Button
Mormal by Cpen

Right Button
Mormalby Closed

Right Button
Fault

Fault Rasat

Right Button Fault

|11

t-

False Rung State Behavior

When the instruction is executed on a false rung the behavior is exactly the
same as true rung state except all outputs, including prompts and fault
indicators, will be zero. When the rung state becomes true the outputs will be
set as determined by the instruction logic.

Affects Math Status Flags

No

Major / Minor Faults

None specific to this instruction. See Index Through Arrays for array-indexing
faults.

Execution
Condition/State Action Taken
Prescan The .BP, .SA, .BT, .CB, .SAF, .RBF, .LBF and .FP are cleared to false.

Rung-condition-in is false | The instruction executes as described in the False Rung State
Behavior section.

Rung-condition-inis true | The instruction executes as described in the Normal Operation
section.

Postscan Same as Rung condition-in is false.
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Example

Relationship of 1/0 Wiring to Instruction Parameters

Two Hand Run Station with Active Pin Disabled Wiring and
Programming

IMPORTANT  The Two-Hand Run Station is wired properly when the four run button inputs are in
the safe state when the run buttons are released.

The following wiring diagram is one example of how to wire right and left
buttons to a 1791DS Safety I/O module to comply with ISO 13849-1 Category 4.
Each button has 2 diverse input channels.

The inputs shown an this
wiring diagram correspond
to the inputs for the
instruction.

W IND 1M1 IN2 M3 M4
BERT G T0 Tl T2 T3 v
i 179105 Safety Madule

9 VA / H «

E1 - 24 Power Supply RB LB
A - Right Button

LB - Lt Button

51 - Fault Resat Switch
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The following programming example shows how the Two-Hand Run Station
without Active Pin instruction can be applied to the previous wiring diagram.

ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The

USER PROGRAM

THRS
Two Hand Run Station
THRS threData
Active Pin Type MSABLED
Active Pin notUzedTag
04
» Right Button Normally Open  moduleMamed, Pto0Data
4=
» Right Button Normally Closed moduleMamed.Pto1Data
14
» Left Button Normally Open moduleMamed. Pto2Data
(4=
» Left Button Normally Closed  moduleMamed, Pio3Data
14n
& Fault Reset maduleNamed. PtodData
L

BP
SA
BT
CB
SAF
RBF
LEF
FP

Logix Designer programming application is used to configure the following
I/0 module parameters for pulse testing.

Input Configuration

Input Point | Type Point Mode Test Source
0(IND) Single Safety Pulse Test 0(10)
1(IN1) Single Safety Pulse Test 1(T1)
2(IN2) Single Safety Pulse Test 2(12)
3(IN3) Single Safety Pulse Test 3(T3)
4 (IN4) Single Safety None
Test Output

Test Output Point Point Mode

0(T0) Pulse Test

1(T1) Pulse Test

2(T2) Pulse Test

3(13) Pulse Test
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Two Hand Run Station with Active Pin Enabled Wiring and
Programming

IMPORTANT  The Two-Hand Run Station is wired properly when the four run button inputs are in
the safe state when the run buttons are released.

The following wiring diagram is one example of how to wire right and left
buttons to a 1791DS Safety I/O module to comply with ISO 13849-1 Category 4.
Each button has 2 diverse input channels.

The inputs shoven aon this
wiring diagram correspond
to the inputs for the
instruction.

M3 M4

E1 B

B

NG

179105
Safety Module

3

E1 - 24V Power Supply B ‘
FE - Right Button

LE - Laft Button
&1 - Fault Reset Switch

The following wiring diagram is one example of how to wire a Dummy Plug to
a1791DS Safety I/O module to comply with ISO 13849-1 Category 4. Each
button has 2 diverse input channels.

The inputs shown on this
wiring diagram correspond

tio the inputs for the
instruction.
—
El ____ Safety
Cummy Flug |m
7 ¥ v 7 7 f G
E1 - 24 Power Supply
51 - Fault Faset Switch
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The following programming examples show how the Two-Hand Run Station
with Active Pin instruction can be applied to the wiring diagrams shown

above.
USER PROGRAM
THRS
Two Hand Run Station
THRS thraData BF
Active Pin Type DISABLED SA
Active Pin notUsedTag BT
s 2 04 CB
! MO i______.---_.. Right Button Normally Open  moduleMamed. PtoOData SAF
L 04 RBF
i
I IN1 i———-------—h Right Button Normally Closed moduleNamed.Pto1Data LBF
b 14 (FP
L IN2 i———-------—h Left Button Mormally Open  moduleNamed.Pto2Data
] [} 4m
I IN3 i———-------—l- Left Button Mormally Closed  moduleNamed,Pto3Data
i ! 14
| IN4 . .J-----m Fault Reset moduleNamed. Pto4Data
______ () 4

ISO 13849-1 Category 4 requires that inputs be independently pulse tested. The
Logix Designer programming application is used to configure the following
I/0O module parameters for pulse testing.

Input Configuration

Input Point Type Point Mode Test Source
0(IND) Single Safety Pulse Test 0(T10)
1(IN1) Single Safety Pulse Test 1(M)
2(IN2) Single Safety Pulse Test 2(12)
3(IN3) Single Safety Pulse Test 3(13)
4(IN&) Single Safety None
5(IN5) Single Safety None
Test Output

Test Output Point | Point Mode

0(T10) Pulse Test

1(T) Pulse Test

2(12) Pulse Test

3(T3) Pulse Test
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See also

Execution Times for Safety Application Instructions on page 526

Index Through Arrays on page 540

Common Attributes on page 529

Execution Times for Safety Application
Instructions

The list is the average execution times for the GuardLogix Safety Application
Instructions. Logix Designer application instructions were measured while
enabled and operating on an enabled ladder logic rung.

Version 17 and later, Safety Application Instructions

Mnemonic Name Execution Time

with 1756-L6S with 1756-L7S with 1769-L3S controllers

controllers controllers
CROUT Configurable Redundant Negative Feedback 12 us 9ps 14 ps

Output
Positive Feedback 14 ys 9ps 9ps

DCS Dual Channel Input - Stop 24 ps 1B us 14 ps
DCST Dual Channel Input - Stop With Test 26 ps 13 s 14 ps
DCSTL Dual Channel Input - Stop With Test and Lock 36 ps 18 ps 20 ps
DCSTM Dual Channel Input - Stop With Test and Mute 28 ps 15 ps 16 ps
DCM Dual Channel Input - Monitor 14 ps 8 s 8 s
DCSRT Dual Channel Input - Start 20 ps 10 ps Mys
DCA Dual Channel Analog Input 36 ps 16 ps 18 ps
DCAF Dual Channel Analog Input (Floating Point) | - 16 s 15 s
SMAT Safety Mat 16 ps 10 ps 10 ps
THRSe Two-Hand Run Station - Enhanced L ps 19 ps 33 ps
TSAM Two Sensor Asymmetrical Muting 30 s 19 ps 19 ps
TSSM Two Sensor Symmetrical Muting 30 ps 16 ps 18 ps
FSBM Four Sensor Bidirectional Muting 3k ps 18 ps 19 ps

Version 17 and later, Metal Form Safety Application Instructions

Mnemonic Name Execution Time
with 1756-L6S with 1756-L7S with 1769-L3S controllers
controllers controllers

CBCM Clutch Brake Continuous Mode 28 ps 15 ps 17 ps

CBIM Clutch Brake Inch Mode 18 ps 1Mps 12 ps

CBSSM Clutch Brake Single Stoke Mode 20 ps 13 us 13 us

CPM Crankshaft Position Monitor 24 ps 14 ps 15 us

CSM Camshaft Monitor 24 s 15 s 15 s
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EPMS Eight-position Mode Selector 24 ps 14 ps 16 ps
AVC Auxiliary Valve Control 20 ys 10 ps 14 ps
MVC Main Valve Control 12 ys 9 s 8 s
MMVC Maintenance Manual Valve Control 20 s 14 ps 13 ps
Version 14 and later, Safety Application Instructions
Mnemonic Name Execution Time
with 1756-L6S with 1756-L7S with 1768-L3S controllers
controllers controllers

ENPEN Enable Pendant Auto Reset 8 s 6 us 6 us
Manual Reset 10 ps 6 us 6 us
ESTOP E-stop 10 ps 7ys 7ys
RIN Redundant Input 10 ps Tys Tys
ROUT Redundant Output Negative Feedback 10 ps 6 us 6 us
Positive Feedback 14 ps 9 s 9 s
DIN Diverse Input Auto Reset 12 ps 8 us 9 s
Diverse Input Manual Reset 16 ps 8 us 8 us
FPMS 5-Position Mode Selector 12 ps 9 s 9 ps
THRS Two Handed Run Station Active Pin Enabled 16 ps 10 ps 12 ps
Active Pin Disabled 14 ps 10 ps 1Mps
LC Light Curtain 14 ps 9ps 9ps
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Chapter 5

Common Attributes

Math Status Flags

Common Attributes for Safety Instructions

Follow the guidelines in this chapter for the common attributes for the Safety
Instructions.

For more information on attributes that are common to the Logix 5000™

instructions, click any of the topics below.

Math Status Flags on page 529

Immediate Values on page 539

Data Conversions on page 531

Elementary data types on page 534

Floating Point Values on page 537

Index Through Arrays on page 540

Bit Addressing on page 541

Follow the guidelines in this topic for Math Status Flags.

Description

Controllers

Description

CompactLogix 5380,
CompactLogix 5480,
ControlLogix 5580,
Compact GuardLogix
5380, and GuardLogix
5580 controllers

A set of Math Status Flags for accessing directly with instructions. These flags are only updated in
ladder diagram routines, and are not tags, and flag aliases are not applicable.

CompactLogix 5370,
ControlLogix 5570,
Compact GuardLogix
5370, and GuardLogix
5570 controllers

A set of Math Status Flags for accessing directly with instructions. These flags are updated in all routine
types, but are not tags, and flag aliases are not applicable.
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Status Flags
Status Flag Description Description
(For CompactLogix 5380, CompactLogix 5480, (For CompactLogix 5370, ControlLogix 5570, Compact
ControlLogix 5580, Compact GuardLogix 5380, and GuardLogix 5370, and GuardLogix 5570 controllers)
GuardLogix 5580 controllers)
S:FS The first scan flag is set by the controller: The first scan flag is set by the controller:
First scan flag o The first time a program is scanned after the controller o The first time a program is scanned after the controller goes to
goes to Run mode Run mode
o The first time a program is scanned after the program is o The first time a program is scanned after the program is
uninhibited uninhibited
o When a routine is called from an SFC Action and the step o When a routine is called from an SFC Action and the Step that
that owns that Action is first scanned. owns that Action is first scanned.
Use the first scan flag to initialize data for use in later scans. | Use this flag to initialize data for use in later scans. It is also
It is also referred to as the first pass bit. referred to as the first pass bit.
S:N The controller sets the negative flag when the result of a math | The controller sets the negative flag when the result of a math or
Negative flag or logical operation is a negative value. Use this flag as a logical operation is a negative value. Use this flag as a quick test for
quick test for a negative value. a negative value.
Using S:N is more efficient than using the CMP instruction.
S:Z The zero flag is set by the controller when the result of a math | The controller sets the zero flag when the result of a math or logical
Zero flag or logical operation is zero. Use this flag as a quick test fora | operation is zero. Use this flag as a quick test for a zero value.
zero value.
The zero flag clears at the start of executing an instruction
capable of setting this flag.
SV The controller sets the overflow flag when: The controller sets the overflow flag when:
Overflow flag o The result of a math operation results in an overflow. o The result of a math operation results in an overflow.
For example, adding 1to a SINT generates an overflow when |  For example, adding 1to a SINT generates an overflow when the
the value goes from 127 through -128. value goes from 127...-128.
o The destination tag is too small to hold the value. o The destination tag is too small to hold the value.
For example, if you try to store the value 123456 to a SINT or | For example, if you try to store the value 123456 to a SINT or INT
INT tag. tag.
Use the overflow flag to verify the result of an operation is still
in range. Use the overflow flag to check that the result of an operation is still
If the data being stored is a string type, S:V is set if the string [ in range.
is oo large to fit into the destination tag. A minor fault is generated anytime an overflow flag is set.
Tip: If applicable, set S:V with an OTE or OTL instruction. Tip: If applicable,set S:V with an OTE or OTL instruction.
Click Controller Properties > Advanced tab > Report
Overflow Faults to enable or disable reporting overflow
faults.
If an overflow occurs while evaluating an array subscript, a
minor fault is generated and a major fault is generated to
indicate the index is out of range.
S:C The controller sets the carry flag when the result of a math The controller sets the carry flag when the result of a math
Carry flag operation resulted in the generation of a carry out of the most | operation resulted in the generation of a carry out of the most
significant bit. significant bit.
Only the ADD and SUB instructions, and not the + and -
operators, with integer values affect this flag.

530
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Minor fault flag

Status Flag Description Description
(For CompactLogix 5380, CompactLogix 5480, (For CompactLogix 5370, ControlLogix 5570, Compact
ControlLogix 5580, Compact GuardLogix 5380, and GuardLogix 5370, and GuardLogix 5570 controllers)
GuardLogix 5580 controllers)

S:MINOR The controller sets the minor fault flag when there is at least | The controller sets the minor fault flag when there is at least one

one minor program fault.

Use the minor fault tag to test if a minor fault occurred. This
bit only triggers by programming faults, such as overflow. It is
not triggered by a battery fault. The bit clears at the beginning
of every scan.

Tip: If applicable, explicitly set S:MINOR with an OTE or OTL
instruction.

minor program fault.

Use the minor fault flag to test if a minor fault occurred and take
appropriate action. This bit is triggered only by programming faults,
such as overflow. It is not triggered by a battery fault. The bit clears
at the beginning of every scan.

Tip: If applicable, explicitly set S:MINOR with an OTE or OTL
instruction.

CompactLogix
5480, ControlLogix
5580, Compact
GuardLogix 5380,
and GuardLogix
5580 controllers

o A major fault (type 4, code 20) generates because the resulting value is out of range.

IMPORTANT The math status flags are set based on the stored value. Instructions that normally do not affect math status flags might appear to
affect math status flags if type conversion occurs from mixed data types for the instruction parameters. The type conversion
process sets the math status flags.

Expressions in Array Subscripts

Controllers Description

CompactLogix Expressions do not set status flags based on the results of math operations. If expressions overflow:

5380, o A minor fault generates if the controller is configured to generate minor faults.

CompactLogix
5370, ControlLogix
5570, Compact
GuardLogix 5370,
and GuardLogix
5570 controllers

Expressions set status flags based on the results of math operations. If an array subscript is an expression, the expression and the

instruction could generate minor faults.

Data Conversions

Q Tip: If an array subscript is too large (out of range), a major fault (type 4, code 20) generates.

Data conversions occur when mixing data types in programming.

When programming:

Conversions can occur when you:

Ladder Diagram
Structured Text

Mix data types for the parameters within one
Instruction or expression.

Function Block

Wire two parameters that have different data types

Instructions execute faster and require less memory if all the operands of the

instruction use:

e The same data type.

e Anintermediate data type:

o All function block instructions support one data type operand only.
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o If mixing data types or use tags that are not the optimal data type,
the controller converts the data according to these rules:

e Operands are converted according to the ranking of data types
from SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
REAL, and LREAL with ranking from 1 (the lowest) to 10 (the
highest).

Tip: To reduce the time and memory for converting data, use the same data type
for all the operands of an instruction.

Convert SINT or INT to DINT or DINT to LINT

A SINT or INT input source tag gets promoted to a DINT value by a sign-
extension for Source Tag. Instructions that convert SINT or INT values to

DINT values use one of the following conversion methods.

This conversion
method

Converts data by placing

Sign-extension

The value of the leftmost bit (the sign of the value) into each bit position to the left of the existing bits
until there are 32 or 64 bits.

Zerofill

Zeroes to the left of the existing bits until there are 32 or 64  bits.

Logical instructions use zero fill. All other instructions use sign-extension

The following example shows the results of converting a value using sign-

extension and zero-fill.

This value 2#1M_m_nmm_mm (-1)

Converts to this value | 2&TT_TM_MM_TIM_NM_1m_1m_nn (-1)
by sign-extension

Converts to this value | 2#0000_0000_0000_0000_TT1_11M_1111_1111 (65535)
by zero-fill

If you use a SINT or INT tag and an immediate value in an instruction that

converts data by sign-extension, use one of these methods to handle

immediate values.

Specify any immediate value in the decimal radix.

If you enter the value in a radix other than decimal, specify all 32 bits of the
immediate value. To do so, enter the value of the leftmost bit into each bit

position to its left until there are 32 bits.

Create a tag for each operand and use the same data type throughout the

instruction. To assign a constant value, either:

Enter it into one of the tags.

Add a MOV instruction that moves the value into one of the tags.

Use a MEQ instruction to check only the required bits.
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The following examples show two ways to mix an immediate value with an
INT tag. Both examples check the bits of a 1771 I/O module to determine if all
the bits are on. Since the input data word of a 1771 I/O module is an INT tag, it
is easiest to use a 16-bit constant value.

IMPORTANT  Mixing an INT tag with an immediate value

Since remote_rack_1:.Data[ 0] is an INT tag, the value to check it against is also
entered as an INT tag.

EQU

Equal

Source A remote_rack_1:1.Data[0]
11 A1 _ 1111 _ 1111 4m

Source B int_0

ZEM11_1111_1111_1111 @

IMPORTANT  Mixing an INT tag with an immediate value

Since remote_rack_1:1.Data[ 0] is an INT tag, the value to check it against first moves
into int_0, also an INT tag. The EQU instruction then compares both tags.

Mo EQU
Move Equal
Source ZEMT_1111_1111_111 Source & remote_rack_1:1.Data[0]
A1 A1 _ 1111 _ 1111 4a
Dest int_0 Source B int_0
1111111111111 4m 1111111111111 4m
Convert Integer to REAL

The controller stores REAL values in IEEE single-precision, floating-point
number format. It uses one bit for the sign of the value, 23 bits for the base
value, and eight bits for the exponent (32 bits total). If you mix an integer tag
(SINT, INT, or DINT) and a REAL tag as inputs in the same instruction, the
controller converts the integer value to a REAL value before the instruction
executes.

e ASINT or INT value always converts to the same REAL value.

e A DINT value may not convert to the same REAL value:

e A REAL value uses up to 24 bits for the base value (23 stored bits plus a
‘hidden’ bit).

o A DINT value uses up to 32 bits for the value (one for the sign and 31
for the value).

If the DINT value requires more than 24 significant bits, it might not convert
to the same REAL value. If it will not, the controller stores the uppermost 24
bits rounded to the nearest even value.
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Convert DINT to SINT or INT

To convert a DINT value to a SINT or INT value, the controller truncates the
upper portion of the DINT and stores the lower bits that fit in the data type. If
the value is too large the conversion generates an overflow.

Convert a DINT to an INT and a SINT

This DINT value Converts to this smaller value
164#0001_0081(65,665) INT: 16#0081(129)
SINT: 164#81(-127)

Convert REAL to SINT, INT, or DINT

To convert a REAL value to an integer value, the controller rounds any
fractional part and stores the bits that fit in the result data type. If the value is
too large the conversion generates an overflow.

Numbers round as in the following examples.
Fractions < 0.5 round down to the nearest whole number.
Fractions > 0.5 round up to the nearest whole number.

Fractions = 0.5 round up or down to the nearest even number.

Important: Conversion of REAL values to DINT values
This REAL value Converts to this DINT value
-2.5 -2
-3.5 b
-1.6 -2
-15 -2
-4 -1
14 1
1.5 2
1.6 2
25 2
35 A
Elementary data types The controller supports the elementary data types defined in IEC 1131-3
defined data types. The elementary data types are:
Data type Description Range
BOOL 1-bit boolean 0 = cleared
1=set
SINT 1-byte integer -128t0 127
INT 2-byte integer -32,768 to 32,767
DINT 4-byte integer -2,147,483,648 to 2,147,483,647
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Data type Description Range

REAL 4-byte floating-point number -3.402823E°8 to -1.1754944E
(negative values)

and

0

and

1.1754944E %8 to 3.402823E%
(positive values)

LINT 8-byte integer 0 to 32,535,129,599,999,999
Note: The LINT data type has limited
use on CompactLogix 5370, ControlLogix
5570, Compact GuardLogix 5370, and
GuardLogix 5570 controllers. They can
be used only with copy (COP, CPS)
instructions, the CST/WallClock Time
attribute, time synchronization, and
Add-On Instructions.

USINT 1-byte unsigned integer 0 to 255

UINT 2-byte unsigned integer 0 to 65,535

UDINT 4-byte unsigned integer 0 to 4,294,967,295

ULINT 8-byte unsigned integer 0 to 18,446,744,073,709,551,615

REAL 4-byte floating-point number -3.4028235E38 to -1.1754944E-38
(negative values)

and

0.0

and

1.1754944E-38 to 3.4028235E38
(positive values)

LREAL 8-byte floating-point number -1.7976931348623157E308 to
-2.2250738585072014E-308
(negative values)

and

0.0

and
2.2250738585072014E-308 to
1.7976931348623157E308
(positive values)

These controllers support the following elementary data types:

Controllers Data type

CompactLogix 5380, CompactLogix 5480, SINT, INT, DINT, LINT, REAL
ControlLogix 5580, Compact GuardLogix 5380, and USINT, UINT, UDINT, ULINT, LREAL
GuardLogix 5580 controllers

CompactLogix 5370, ControlLogix 5570, Compact SINT, INT, DINT, LINT, REAL.
GuardLogix 5370, and GuardLogix 5570 controllers

The controller handles all immediate values as DINT data types.

The REAL data type also stores % infinityand = NAN, but the software
display differs based on the display format.
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Data type conversions

When data types are mixed for operands within an instruction, some
instructions automatically convert data to an optimal data type for that

instruction. In some cases, the controller converts data to fit a new data type;
in some cases, the controller just fits the data as best it can.

Conversion

Result

larger integer to smaller integer

The controller truncates the upper portion of the larger integer and generates an overflow.

For example:

Decimal Binary

DINT 65,665 0000-0000-0000-0001-0000-0000-1000_0001
INT 129 0000_0000-1000-0001

SINT -127 10000001

SINT or INT to REAL

No data precision is lost

DINT to REAL Data precision could be lost. Both data types store data in 32 bits, but the REAL type uses some of its 32
bits to store the exponent value. If precision is lost, the controller takes it from the least-significant
portion of the DINT.

LREAL to LREAL No data precision is lost.

LREAL TO REAL Data precision could be lost.

LREAL/REAL to unsigned integer

Data precision could be lost. If the source value is too big to fit into destination the controller stores
what it can and may produce an overflow.

Signed Integer/Unsigned Integer to
LREAL/REAL

If the integer value has more significant bits than can be stored in the destination, the lower bits will be
truncated.

Signed integer to unsigned integer

If the source value is too big to fit into destination, the controller stores what it can and may produce
an overflow.

Unsigned integer to signed integer

If the source value is too big to fit into destination, the controller stores what it can and may produce
an overflow.

REAL to integer

The controller rounds the fractional part and truncates the upper portion of the non-fractional part. If
data is lost, the controller sets the overflow status flag.

Rounding is to the nearest whole number:

less than 0.5, round down; equal to 0.5, round to nearest even integer; greater than 0.5, round up

For example:

REAL (source) DINT (resuit)
1.6 2

-1.6 -2

15 2

-15 -2

14 1

-4 -1

25 2

-25 -2

Do not convert data to or from the BOOL data type.
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Floating Point Values

IMPORTANT  The math status flags are set based on the value being stored. Instructions that
normally do not affect math status keywords might appear to do so if type conversion
occurs because of mixed data types for the instruction parameters. The type
conversion process sets the math status keywords.

Safety Data Types

The Logix Designer application prevents the modification of a User Defined
or Add-On Defined type that would cause an invalid data type for User
Defined or Add-On Defined types that are referenced directly or indirectly by
a Safety tag. (This includes nested structures.)

Safety tags can be composed of the following data types:

o All elementary data types.

o Predefined types that are used for safety application instructions.

e User-defined data types or arrays that are composed of the previous
two types.

Online edits of user-defined data type member names in safety tags

Online editing is allowed for member names of user-defined data types on
CompactLogix 5380, Compact GuardLogix 5380, CompactLogix 5480,
ControlLogix 5580, and GuardLogix 5580 controllers. However, online editing
is disabled when a user-defined data type is used on a safety tag and the
controller is in the Safety Secured state.

See also

Math Status Flags on page 529

This information applies to the CompactLogix 5370, ControlLogix 5570,
Compact GuardLogix 5370, GuardLogix 5570, Compact GuardLogix 5380,
CompactLogix 5380, CompactLogix 5480, ControlLogix 5580, and GuardLogix
5580 controllers. Controller differences are noted where applicable.

Logix controllers handle floating point values according to the IEEE 754
standard for floating-point arithmetic. This standard defines how floating
point numbers are stored and calculated. The IEEE 754 standard for floating
point math was designed to provide speed and the ability to handle very large
numbers in a reasonable amount of storage space.

A REAL tag stores a single-precision, normalized floating-point number.
An LREAL tag stores a double-precision, normalized floating-point number.

The controllers support these elementary data types:
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Controllers Data Type

CompactLogix 5380, CompactLogix 5480, ControlLogix [ REAL, LREAL
5580, Compact GuardLogix 5380, and GuardLogix 5580
controllers

CompactLogix 5370, ControlLogix 5570, Compact REAL
GuardLogix 5370, and GuardLogix 5570 controllers

Denormalized numbers and -0.0 are treated as 0.0

If a computation results in a NAN value, the sign bit could be positive or
negative. In this situation, the software displays 1#.NAN with no sign.

Not all decimal values can be exactly represented in this standard format,
which results in a loss of precision. For example, if you subtract 10 from 10.1,
you expect the result to be 0.1. In a Logix controller, the result could very well
be 0.10000038. In this example, the difference between 0.1 and 0.10000038 is
.000038%, or practically zero. For most operations, this small inaccuracy is
insignificant. To put things in perspective, if you were sending a floating
point value to an analog output module, there would be no difference in the
output voltage for a value being sent to the module that differs by .000038%.

Guidelines for Floating-point Math Operations

Follow these guidelines:

When performing certain floating-point math operations, there may be a loss
of precision due to rounding error. Floating-point processors have their own
internal precision that can impact resultant values.

Do not use floating point math for money values or for totalizer functions.
Use INT or DINT values, scale the values up, and keep track of the decimal
place (or use one INT or DINT value for dollars, and a second INT or DINT
value for cents).

Do not compare floating-point numbers. Instead, check for values within a
range. The LIM instruction is provided specifically for this purpose.

Totalizer Examples

The precision of the REAL data type affects totalization applications such that
errors occur when adding very small numbers to very large numbers.

For example, add 1 to a number over a period of time. At some point the add
will no longer affect the result because the running sum is much greater than
1, and there are not enough bits to store the entire result. The add stores as
many upper bits as possible and discards the remaining lower bits.
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To work around this, do math on small numbers until the results get large.

Then, transfer them to another location for additional large-number math.

For example:

x is the small incremented variable.

y is the large incremented variable.

z is the total current count that can be used anywhere.
X =x+1;

if x = 100,000;

{

y =y + 100,000;
x=0;

}

Z=y+X;

Or another example:

X = X + some_tiny_number;

if (x >= 100)

{

z=1z+100;

X = x - 100; // there might be a tiny remainder
1

Immediate values When you enter an immediate value (constant) in decimal format (for

example, -2, 3) the controller stores the value by using 32 bits. If you enter a

value in a radix other than decimal, such as binary or hexadecimal, and do not

specify all 32 bits, the controller places a zero in the bits that you do not specify
(zero-fill).

IMPORTANT  Zero-fill of immediate binary, octal or hexadecimal values less than 32 bits.

If you enter The controller stores
-1 16#fFff £fff (1)

16#ffff (-1) 1640000 ffff (65535)
841234 (668) 1640000 029c (668)
241010 (10) 1640000 000a (10)

Integer Inmediate Values

If you enter The controller stores
Without any suffix DINT

"U"or"u" UDINT

"L"orI" LINT

“UL", "ul’,"UI", or "ul" ULINT
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Floating Point Inmediate Values

If you enter The controller stores
Without any suffix REAL
“Lor"" LREAL

Index Through Arrays

To dynamically change the array element that your logic references, use tag or

expression as the subscript to point to the element. This is similar to indirect

addressing in PLC-5 logic. Use these operators in an expression to specify an

array subscript:

Tip:

o Logix Designer allows subscripts that are extended data type tags only, and does not support

subscript expressions that have extended data types.

o All available integer elementary data types can be used as a subscript index. Only use SINT, INT,
and DINT tags with operators to create a subscript expression.

Operator Description
+ add
- subtract/negate
* multiply
/ divide
AND AND
FRD BCD to integer
NOT complement
OR OR
T0D integer to BCD
SOR square root
XOR exclusive OR
For example:
Definitions Example Description
my_list defined as DINT[10] my_list[5] This example references element 5 in the

array. The reference is static because the
subscript value remains constant.

my_list defined as DINT[10]
position defined as DINT

MOV the value 5 into position
my_list[ position]

This example references element 5 in the
array. The reference is dynamic because the
logic can change the subscript by changing
the value of position.

my_list defined as DINT[10]
position defined as DINT
offset defined as DINT

MOV the value 2 into position
MOV the value 5 into offset
my_list[ position+offset]

This example references element 7(2+5) in
the array. The reference is dynamic because
the logic can change the subscript by
changing the value of position or offset.

Tip: When entering an array subscript, make sure it is within the boundaries of the specified array.
Instructions that view arrays as a collection of elements generate a major fault (type 4, code 20) if

a subscript exceeds its corresponding dimension.

540 Rockwell Automation Publication 1756-RM095K-EN-P - September 2020



Chapter 5 Common Attributes for Safety Instructions

Bit Addressing Bit addressing is used access a particular bit within a larger container. Larger
containers include any integer, structure or BOOL array. For example:

Definition Example Description
Variable0 variable0.42 This example references the bit 42 of variableO.
defined as LINT
has 64 bits
variablel variablel.2 This example references the bit 2 of variablel.
defined as DINT
has 32 bits
variable2 variable2.15 This example references the bit 15 of variable2.
defined as INT
has 16 bits
variable3 variable3.[4] This example references bit 4 of variable3.
defined as SINT
holds 8 bits
variable4 variable4.DN This example references the DN bit of variable4.
defined as COUNTER structure
has 5 status bits
MyVariable defined as BOOL[100] | MyVariable[(Mylndex AND NOT 7)/ This example references a bit within a BOOL array.
Mylndex defined as SINT 8].[MyIndex AND 7]
MyArray defined as BOOL[20] MyArray[3] This example references the bit 3 of MyArray.
variableb variable5.53 This example references the bit 53 of variable5.
defined as ULINT
holds 64 bits

Use Bit Addressing anywhere a BOOL typed tag is allowed.

See also

Index Through Arrays on page 540
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S
SBC 367
Index Sl 382
SFX 446
SLP 427
SLS 437
A SMAT 123
S0S 390
AVC 322 SS1 401
$S2 413
C
T
CBCM 260
CBIM 240 THRS 517
CBSSM 249 THRSe 136
CPM 278 TSAM 165, 180
CROUT 153 TSSM 187, 202
CSM 289
D
DCA 105
DCM 34
DCS 44
DCSRT 23
DCST 60
DCSTL 71
DCSTM 89
DIN 457
E

emergency stop - ESTOP 473
enable pendant - ENPEN 481
EPMS 302

F

five position manual setup - FPMS 502
FSBM 207

L
LC 489
M

MMVC 350
MVC 338

redundant input - RIN 465
ROUT 508
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Rockwell Automation support

Use these resources to access support information.

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

Knowledgebase Access Knowledgebase articles. rok.auto/knowledgebase

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

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

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

(PCDC) find associated firmware.

Documentation feedback

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

Waste Electrical and Electronic Equipment (WEEE)

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

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