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Important User Information

Because of the vatiety of uses for the products described in this
publication, those responsible for the application and use of this
control equipment must satisfy themselves that all necessary steps
have been taken to assure that each application and use meets all
performance and safety requirements, including any applicable laws,
regulations, codes and standards.

The illustrations, charts, sample programs and layout examples shown
in this guide are intended solely for purposes of example. Since there
are many variables and requirements associated with any particular
installation, Allen-Bradley does not assume responsibility or liability
(to include intellectual property liability) for actual use based upon
the examples shown in this publication.

Allen-Bradley publication SGI-1.1, Safety Guidelines for the
Application, Installation and Maintenance of Solid-State Control

(available from your local Allen-Bradley office), describes some
important differences between solid-state equipment and
electromechanical devices that should be taken into consideration
when applying products such as those desctibed in this publication.

Reproduction of the contents of this copyrighted publication, in whole
or part, without written permission of Rockwell Automation, is

prohibited.

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

Identifies information about practices or
ATTENTION [ile P iy
circumstances that can lead to personal injury or

death, property damage or economic loss

Attention statements help you to:

* identify a hazard
e avoid a hazard

b recognize the consequences

IMPORTANT Identifies information that is critical for successful

application and understanding of the product.

Allen-Bradley is a trademark of Rockwell Automation



European Communities (EC) If this product has the CE mark it is approved for installation within

Directive Compliance

the European Union and EEA regions. It has been designed and
tested to meet the following directives.

EMC Directive

This product is tested to meet the Council Ditrective 89/336/EC
Electromagnetic Compatibility (EMC) by applying the following
standards, in whole or in part, documented in a technical
construction file:

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

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

This product is intended for use in an industrial environment.

Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low
Voltage, by applying the safety requirements of EN 61131-2
Programmable Controllers, Part 2 - Equipment Requirements and
Tests. For specific information required by EN 61131-2, see the
appropriate sections in this publication, as well as the Allen-Bradley
publication Industrial Automation Wiring and Grounding Guidelines
For Noise Immunity, publication 1770-4.1.

This equipment is classified as open equipment and must be
mounted in an enclosure during operation to provide safety
protection.






Preface

What This Preface COntains This preface describes how to use this manual.

Who Should Use
This Manual

Purpose of This Manual

For information about:

See page:

Who Should Use This Manual

Ereface—1|

Purpose of This Manual

Ereface—1|

Related Termg

Related Products and Documentatior]

Preface-2
Preface-3

Rockwell Automation Suppor{

Preface-3

You must be able to program and operate an Allen-Bradley ControlLogix™
Controller (e.g. Logix5550) and an Allen-Bradley Resolver #846-S]xxxxR3-x
(x=optional configuration) to efficiently use your ControlLogix Programmable

Limit Switch module.

In this manual, we assume that you know how to use the products mentioned
above. If you do not, refer to the related user publications for each product
before you attempt to use the Programmable Limit Switch (PLS) module.

This manual describes how to install, configure, use, and troubleshoot your

ControlLogix PLS module.

IMPORTANT the rest of this maru.lal? we r.efer to the ControlLogix
1756-Programmable Limit Switch module as the PLS

module.
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Related Terms

Publication 1756-UM002A-US-P - February 2000

This manual uses the following terms:

Terms
This term: Means:
Connection A communication mechanism from the controller to another
module in the control system
ControlBus The backplane used by the 1756 chassis

Data consumer

In the producer/consumer model, a device that consumes data.
For example, an output module consumer output data from the
owner-controller.

Direct connection

An individual 1/0 connection established between the
owner-controller and an /0 module

Electronic keying

A feature where modules can be requested to perform an
electronic check to make sure that the physical module is
consistent with what was configured by the software

Field side

Interface between user field wiring and 1/0 module

Listen-only connection

An I/0 connection where another controller owns/provides the
configuration and any output data for the module. The listener
merely connects and receives the data broadcast by the
module. An owner-controller must exist to allow a listener.

Major revision

A module revision that is updated any time there is a
significant functional change to the module resulting in an
interface change with software

Messaging

The method used communicate configuration, input and output
data between the controller and a PLS module

Minor revision

A module revision that is updated any time there is a change to
the module that does not affect its function or software
user interface

Module-defined Data types used for configuration in RSLogix 5000 that the
data types module itself creates

Network Update Time The smallest repetitive time interval in which data can be sent
(NUT) on a ControlNet network. The NUT ranges from 2ms to 100ms
Removable terminal Field wiring connector for 1/0 modules

block (RTB)

Removal and Insertion
Under Power (RIUP)

A ControlLogix feature that allows a user to install or remove a
module or RTB while power is applied.

Requested Packet

The maximum amount of time between broadcasts of /0 data

Interval (RPI) for a specific connection

RSLogix 5000™ ControlLogix programming software

Service A system feature that is performed on user demand
System side Backplane side of the interface to the 1/0 module

User-defined data types

Data types used for configuration in RSLogix 5000 that the
user must creates
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Related Products and
Documentation

Rockwell Automation
Support

The following table lists related ControlLogix products and documentation:

Cat. number: Document title: Pub.
number:

1756-PA72, -PB72 | ControlLogix Power Supply Installation Instructions | 1756-5.1

1756-PA72/B, ControlLogix Power Supply Installation Instructions | 1756-5.67

-PB72/B

1756-A4,-A7,-A10, | ControlLogix Chassis Installation Instructions 1756-5.69

-A13, -A17

1756-L1, -LTM1, Logix5550 Controller User Manual 1756-6.5.12

-L1M2

If you need more information on these products, contact your local Rockwell
Automation/Allen-Bradley distributot, integrator or sales office for assistance.
For more information on the documentation, refer to the Allen-Bradley
Publication Index, publication SD499.

Rockwell Automation offers support services worldwide, with over 75 sales /
support offices, 512 authorized distributors and 260 authorized systems
integrators located throughout the United States alone, as well as Rockwell
Automation representatives in every major country in the world.

Local Product Support

Contact your local Rockwell Automation representative for:

* sales and order support
* product technical training
* warranty support

* support service agreements

Technical Product Assistance

If you need to contact Rockwell Automation for technical assistance, please
review the troubleshooting information in Chapter 5 first. If the problem
persists, then call your local Rockwell Automation representative.

Publication 1756-UMO02A-US-P - February 2000
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Your Questions or Comments on this Manual

If you find a problem with this manual, please notify us of it on the enclosed
Publication Problem Report.

Publication 1756-UM002A-US-P - February 2000
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Chapter 1

What This Chapter Contains

What is the ControlLogix
Programmable Limit
Switch Module?

Resolver Axis

What is the ControlLogix Programmable Limit
Switch Module?

This chapter describes the ControlLogix PLS module and what you must
know and do before you begin to use it.

For information about: See page:
What is the ControlLogix Programmable | 1-{l
imit Switch Module?

Using A Programmable Limit Switch | 19
[Mlodule in the ControlLogix Syste

Features of the ControlLogix Programmable| 1-§
|imit Switch Module

Preventing Electrostatic Dischargg 1-U
Removal and Insertion Under Power| 1-A
"Chapter Summary and What's Nex] 1-b

The ControlLogix PLS module energizes and deenergizes an output based on
resolver position. For example, the PLS module can monitor machine position
via a resolver and activate actuators at various limit switch Low Limit and High
Limit setpoint positions.

When the axis position measured by a resolver reaches the predefined Low
Limit setpoint, the PLS module energizes the output. As the axis continues its
rotation, the resolver reaches the High Limit setpoint, and the PLS module
deenergizes the output.

The graphic below shows a resolver axis with a limit switch ON setpoint of
45° and OFF setpoint of 135°.

0 45° — Limit Switch Low Limit Setpoint Position

S

270°

In this example, the output is
energized during the interval in
which the resolver axis spins
between 45° and 135°

41649

180° 135° — Limit Switch High Limit Setpoint Position
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1-2  What s the ControlLogix Programmable Limit Switch Module?

The following is a list of the features available on the
ControlLogix PLS module:

* 16 current-sourcing outputs at 10-31.2V dc with 1A maximum per
output - 4 groups of 4 outputs with separate power and common

* 16 single-ended 10-31.2V dc inputs - 4 groups of 4 inputs with
separate common

* Class I Division 2, UL, CSA and CE Agency Certification

Using A Programmable A PLS module energizes and deenergizes outputs for industrial applications.
Limit Switch Module in the The module interfaces with a ControlLogix Logix5550 controller.

Controll.ogix System A ControlLogix PLS module mounts in a ControlLogix chassis and uses a
Removable Terminal Block (RTB) to connect all field-side wiring,

Before you install and use your module you should have already:

* installed and grounded a 1756 chassis and power supply. To install these
products, refer to publications 1756-5.1 and 1756-5.2.

* ordered and received an RTB and their components for your
application.

IMPORTANT HRRLLERACRT included with your module purchase and

must be ordered separately.
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Features of the ControlLogix Programmable Limit Switch

Modules
ControlLogix PLS Module Removable
7 Terminal
o/ Block
8 8 0
D U Indicators —H» ﬁ ﬁ
] 8 8 o
_ , |
_] 1 N J / Locking tab ] h
. ‘o o || o o | @ @ P B
- [ e o [ e o [ o o % %
Top and o o o o o o i
bottom  Connector—» ® @ e o e o a @l
[ guideson  pins e o o o o o | Shotsfor 3 e
each o o e o o ol keying the ||| ||
ControlBus™ module —RTB 1D @B
Connector e o e o e o D @]
. o o o o o o 1D @
o o/l o[le o | D @
D [ ] \2 [ J e O o O
\_ M [ [ ﬁ
— |

41623

ControlBus connector - The backplane interface for the ControlLogix
system connects the module to the ControlBus backplane.

IMPORTANT Although the PLS module is a 3-slot module, the module

only connects to the ControlLogix backplane in the
middle slot.

Connectots pins - Resolver, input/output, power and grounding connections

are made to the module through these pins with the use
of an RTB.

Locking tab - The locking tab anchors the RTB on the module, maintaining
wiring connections.

Slots for keying - Mechanically keys the RTB to prevent inadvertently making
the wrong wire connections to your module.

Status indicators - Indicators display the status of communication, module
health and presence of input/output devices. Use these indicators to help in

troubleshooting.

Top and bottom guides - Guides provide assistance in seating the RTB onto
the module.
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1-4  What s the ControlLogix Programmable Limit Switch Module?

Preventing Electrostatic This module is sensitive to electrostatic discharge.

Discharge
ATTENTION Electrostat@ dis-charge cafl damage -
integrated circuits or semiconductors if you touch

backplane connector pins. Follow these guidelines when
you handle the module:

* Touch a grounded object to discharge static potential
* Wear an approved wrist-strap grounding device

* Do not touch the backplane connector or
connector pins

* Do not touch circuit components inside the module
e If available, use a static-safe work station

* When not in use, keep the module in its
static-shield box

Removal and Insertion These modules are designed to be installed or removed while chassis power is
lied.
Under Power PP

ATTENTION When you insert or remove a module while backplane

power is applied, an electrical arc may occur. An electrical
arc can cause personal injury or property damage by:

* sending an erroneous signal to your system’s field
devices causing unintended machine motion or loss

of process control.

* causing an explosion in a hazardous environment.

Repeated electrical arcing causes excessive wear to contacts
on both the module and its mating connectors. Worn
contacts may create electrical resistance that can affect
module operation.

Pulling the PLS module from the chassis while power is applied causes the
message instructions carrying configuration, input and output data to fail
with an error. Removal may also cause the module to lose any previous
configuration.

If you remove the PLS module from the chassis while under power, in

addition to considering the warnings above, you must also remember to
reconfigure the module upon reinsertion.
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What is the ControlLogix Programmable Limit Switch Module? 1-5

Ch apter Summary In this chapter you learned about:
and What's Next

* what the ControlLogix PLS module is
* using the PLS module in the ControlLogix system
* preventing electrostatic discharge

* removing and inserting the module under power

Move on to Chapter 2 to learn about PLS module features and
I/O operation.
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Notes:
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Chapter 2

What This Chapter Contains

Ownership and
Connections

Programmable Limit Switch Module
Operation Within the ControlLogix System

This chapter describes how the PLS module works in a
ControlLogix system.

For information about: See page:

Ownership and Connectiong D-1

Using RSNetWorx and RSLogix 500( D-2

Direct Connectiond -3
rogrammable Limit Switch Module Input | B-4
peration

'Requested Packet Interval (RPI] -
rogrammable Limit Switch Module | P-§
utputs’ Operatio

Listen-Only Mod -8

Chapter Summary and What's Nexi -8

Every PLS module in the ControlLogix system must be owned by a
Logix5550 Controller. This owner-controller stores configuration data
for every PLS module that it owns. Other controllers may also talk to
the PLS module through the owner-controller.

The owner-controller sends configuration data to the PLS module,
defining the module’s behavior. Each PLS module continuously
maintains communication with its owner-controller during normal
operation. When connections are severed or compromised, the PLS
module performs as configured, either setting all outputs to reset (ON
or OFF) or continuous operations. For more information on how to
configure the PLS module, see Chapter 5.

1756-UMO002A-US-P - February 2000



2-2  Programmable Limit Switch Module Operation Within the ControlLogix System

Using RSNetWorx and
RSLogix 5000

Publication 1756-UM002A-US-P - February 2000

When a PLS module is created in RSLogix 5000, the I/O configuration
portion of the software generates the module-defined configuration data
structures and tags for that PLS module. Additionally, you must generate the
user-defined configuration data structures and tags for the PLS module. For
more information on configuration data structures, see Chapter 5.

Data structures and tags are generated whether the module is located in a local
or remote chassis. A remote chassis contains the PLS module but not the
module’s owner-controller.

IMPORTANT Application-specific configuration data is transferred to the

controller during the program download and sent to the
PLS module during the initial power-up. After PLS module
operation has begun, you must use ladder logic and
message instructions to make configuration changes.

Enabling PLS Module Operation in a Remote Chassis

PLS modules in the same chassis as the controller are ready to run as soon as
the program download is complete. But you must schedule the ControlNet
network in RSNetWorx to enable PLS modules in the remote chassis.

RSNetWorx establishes a Network Update Time (NUT) for ControlNet that is
compliant with the desired communications options specified for each module
during configuration.

If you are not using PLS modules in a remote chassis, running RSNetWorx is
not necessary. However, anytime a controller references an PLS module in a
remote chassis, RSNetWorx must be run to configure ControlNet.

Follow these general guidelines when configuring PLS modules:

1. Configure all PLS modules for a given controller using RSLogix 5000
and download that information to the controller.

2. If the PLS configuration data references a module in a remote chassis,
run RSNetWorx to schedule ControlNet.

RSNetWorx must be run whenever a new module is added to a remote
chassis. When a module is permanently removed from a remote chassis, it is
recommended that RSNetWorx be run to optimize the allocation of
network bandwidth.
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Direct Connections

Programmable Limit Switch
Module Input Operation

A direct connection is a real-time data transfer link between the controller
and the device that occupies the slot that the configuration data references.
When module configuration data is downloaded to an owner-controller, the
controller attempts to establish a direct connection to each of the modules
referenced by the data. One of the following events occurs:

* If the data is appropriate to the module found in the slot, a connection
is made and operation begins.

* If the configuration data is not appropriate, the data is rejected and an
error message displays in the software. In this case, the configuration
data may be inappropriate for a number of reasons. For example, a
module’s configuration data may be appropriate except for a mismatch
in electronic keying that prevents normal operation.

The controller monitors its connection with a module and detects any break in
the connection, such as removal of the module from the chassis while under
power. If RSLogix 5000 is connected to the controller, the failure is graphically
displayed.

In most traditional industrial applications, controllers poll inputs to obtain
their status. Retrieving input status occurs during the normal I/O
program scan.

ControlLogix PLS modules do not follow the traditional operational manner.
A PLS module is not scanned by its owner-controller after a connection is
established. Instead, the PLS module periodically multicasts its status to the
controller.

PLS module communication behavior vaties depending upon whether it
operates in a local chassis or in a remote chassis. The following sections detail
the differences in data transfers between these set-ups.
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2-4  Programmable Limit Switch Module Operation Within the ControlLogix System

PLS Inputs’ Operation While Module is Located in a Local Chassis

A PLS module multicasts its data periodically, depending on the module
configuration and location. The data consumer (i.e. an owner-controller) is
responsible for knowing that the format of the new data is integers.

Requested Packet Interval (RPI)

This configurable parameter instructs the module to multicast its channel and
status data to the local chassis backplane at specific time intervals. Because the
PLS module occupies 3 slots, the contents of each is multicast at the RPI.

The RPI instructs the module to multicast the current contents of its
on-board memory when the RPI expires, (i.e. the module does not update its

|

On-Board Memory () U

channels prior to the multicast).

Module status

Pointstatus |« | Sine +

Point status |<«—| Sine-

Point status < | Reference +

Point status |« | Cosine +

Point status |« Reference -

Point status Cosine -

-
CJJ
\
— |
7oL
On-Board Memory () U
Input 0 Data | Cho0

Input1Data |<«——— Chi

Input2Data |<«—— Ch2

Input3Data |«—— Ch3

Note that this graphic only shows

one I/0 module (Channels 0-7). Input 4 Data L

Input5Data |<«—— Chb

The second I/0 module (Channels
8-15) also multicasts its channel
data at each RPI. Input 7 Data | Ch7

Input6Data |<«—— Ch6

/ 4224
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A a0
Owner controller  ControlNet Bridge module

IMPORTANT The RPI valu.e is set duri'ng the initial modgle configuration
using RSLogix 5000. This value can be adjusted when the

controller is in Program mode.

PLS Inputs’ Operation While Module is Located in
a Remote Chassis

If a PLS module resides in a remote chassis, the role of the RPI changes
slightly with respect to sending data to the owner-controller.

The RPI not only defines when the module multicasts data within its own
chassis (as described in the previous section), but also determines how often
the owner controller will receive it over the network.

When an RPI value is specified for an PLS module in a remote chassis, in
addition to instructing the module to multicast data within its own chassis,
the RPT also “reserves™ a spot in the stream of data flowing across the
ControlNet network.

The timing of this “reserved” spot may or may not coincide with the exact
value of the RPI, but the control system guarantees that the owner controller
receives data at least as often as the specified RPL

PLS Module in Remote Chassis with RPI Reserving a Spot in Flow of Data

&)

V)
ControlNet Bridge module \ PLS module
‘ . .

o <ds N - *i i
©

\

E e
| |
B 5 Data in remote chassis < |
9 ) 9 atthe RPlrates

\ |
©] O] 0] [O]
%}data at least as often as RPI }Ti
ControlNet 40947
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2-6  Programmable Limit Switch Module Operation Within the ControlLogix System

Programmable LimitSwitch An owner-controller sends output data to PLS module outputs when either

Module Qutputs’ Operation

Publication 1756-UM002A-US-P - February 2000

one of two things occut:

* at the end of every one of its program scans (local chassis only) and/or

* at the rate specified in the module’s RPI

When the PLS module resides in a remote chassis, the owner-controller sends
data to the PLS module outputs only at the RPI rate specified for the module.
Updates are not performed at the end of the owner-controllet’s program scan.

When the PLS module receives data from the controller, it immediately
multicasts the output commands it received to the rest of the system. The
actual output data is echoed by the PLS module as input data and multicast
back onto the network. This is called Output Data Echo. The Output Data
Echo also may contain fault and diagnostic information, depending on the

module type.

IMPORTANT In this Producer/Consumer model, the PLS module is the

Consumer of the controller’s output data and the Producer
of the data echo.

PLS QOutputs’ Operation While Module is Located in
a Local Chassis

When specifying an RPI value for a PLS module, you are instructing the
owner-controller when to broadcast the output data to the module. If the
module resides in the same chassis as the owner-controller, the module will
receive the data almost immediately after the owner-controller sends it
(backplane transfer times are small).

V) A
Owner-controller / PLS module
—|: —

- l R la\

0oD
[

O

©

N

Data sent from owner at the end o
every program scan and the RPI

|
v

iele][e][es)

@ @‘ 40949
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[\

Owner controller

Depending on the value of the RPI, with respect to the length of the program
scan, the PLS module can receive and “echo” data multiple times during one
program scan.

PLS Outputs’ Operation While Module is Located in
a Remote Chassis

If a PLS module physically resides in a chassis other than that of the
owner-controller (i.e. a remote chassis connected via ControlNet), the
owner-controller sends data to the PLS module outputs only at the RPI rate
specified. Updates are not performed at the end of the controller’s

program scan.

In addition, the role of the RPI for a remote PLS module changes slightly, with
respect to getting data from the owner-controller.

When an RPI value is specified for a PLS module in a remote chassis, in
addition to instructing the owner-controller to multicast the output data within
its own chassis, the RPI also “reserves” a spot in the stream of data flowing
across the ControlNet network.

The timing of this “reserved” spot may or may not coincide with the exact
value of the RPI, but the control system will guarantee that the output module
will receive data at least as often as the specified RPL

Output Module in Remote Chassis with Data Coming At Least as Often as RPI

ControlNet Bridge module

) @) )

ControlNet Bridge module | Output module
\

(]

(SR

LR o= R
©
~U — M~
LI Data sent from owner | Immediate backplan
[ |at module’s RPI only g —| transfers to module
J

B \

2]

[S] [ O]

Output data at least as often as RP

ControlNet 40047
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Listen-Only Mode Any controller in the system can listen to the data produced by any PLS
module even if the controller does not own the module (i.e. it does not have to
contain the module’s configuration data to listen to the module).

During the PLS module creation process in RSLogix 5000, you can specify the
‘Listen-Only’ Communication Format. For more information on
Communication Format, see page p-7-

Choosing ‘Listen-Only’ mode allows the controller and module to establish
communications without the controller sending any configuration data. In this
instance, another controller owns the PLS module.

IMPORTANT Controllers using the Listen-Only mode continue to receive

data multicast from the PLS module as long as a
connection between an owner-controller and PLS module
is maintained. If this connection between the
owner-controller and the PLS module is broken, the PLS
module stops multicasting data and connections to all
‘Listening controllers’ are also broken.

Chapter sljmmary In this chapter you learned about:
and What's Next

* ownership and connections

* direct connections

* PLS module operations in a local chassis

* PLS module operations in a remote chassis

* listen-only mode

Move to Chapter 3 to learn about ControllLogix Programmable Limit Switch
module features and I/O operation.
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Chapter 3

ControlLogix Programmable Limit Switch
Module Features and 1/0 Operation

What th|s Chapter cOntains This chapter describes features of the ControlLogix PLS module.

Determining Resolver
Compatibility

For information about:

See page:

Determining Resolver Compatibility

Seneral Features of the Programmable

L imit Switch Module]

|\_/ gasuring Positiod

Ecahnd

Configuring Limit Switch Operationd

Position-Based Limit Switch Operatior]

Enable Logiq

Bpeed Compensatiorf

Limit Switch-Specific Home Positior|

[Chapter Summary and What's Nex{

K o v v

ControlLogix PLS modules connect to resolvers and switch outputs based on
that resolver’s position. PLS modules can only be used with the following

resolver:

* Allen-Bradley Resolver #846-S]xxxx-R3

(x=customer options)

The PLS module operates as a high speed resolver input module. The module
converts the resolver SIN and COS signals to the axis position.

The PLS module calculates resolver RPM. Positive RPM indicates
counterclockwise direction, and negative RPM indicates clockwise direction, as
viewed from the resolver shaft. The PLS module is capable of detecting 0.088
degree changes in a resolver’s position at 1800 RPM.
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General Features of the
Programmable Limit
Switch Module

Publication 1756-UM002A-US-P - February 2000

The following features are available with the PLS module:

Removal and Insertion Under Power (RIUP)

The PLS module may be inserted and removed from the chassis while power is
applied. This feature allows greater availability of the overall control system
because, while the module is being removed or inserted, there is no additional
disruption to the rest of the controlled process.

IMPORTANT Pulling the PLS module from the chassis while power is

applied causes the message instructions carrying
configuration, input and output data to fail with an error.
Removal may also cause the module to lose any previous
configuration.

If you remove the PLS module from the chassis while
under power, in addition to considering the warning above,
you must also reconfigure the module upon reinsertion.

Module Fault Reporting

The PLS module provide both hardware and software indication when a
module fault has occurred. Module status indicators and fault status registers
notify the user of fault conditions.

This feature allows you to determine how your module has been affected and
what action should be taken to resume normal operation.

Sink Inputs and Source Outputs

The PLS module uses sinking input points and sourcing output points.



ControlLogix Programmable Limit Switch Module Features and I/0 Operation ~ 3-3

LED Status Information

The ControlLogix PLS module has LED indicators on the front of the module
that allow you to check the module health and operational status.

The following status can be checked with the LED indicators:

* Input point status - displays indicate the individual status of each input
point and the status of the I/O module

* Output point status - displays indicate the individual status of output
points and the status of the I/O module

* Resolver module status - display indicates the status of the
resolver module

For examples of LED indicators on ControlLogix analog I/O modules,
see chapter 5.

Full Class | Division 2 Compliance

ControlLogix PLS modules maintain CSA Class I Division 2 system
certification. This allows the ControlLLogix system to be placed in an
environment other than only a 100% hazard free environment.

IMPORTANT Modules should not be pulled under power, nor should a

powered RTB be removed, when a hazardous environment
is present.

CE/CSA/UL Agency Certification

ControlLogix PLS modules that have obtained CE /CSA/UL agency
certification are marked as such.
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Measuring Position
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Fully Software Configurable

Changing tag values and sending the tag to the PLS module via message
instructions causes the PLS module to perform functions, such as setting a
Limit Switch offset position or adjusting output behavior according to the
resolver’s RPM.

There are two categories of PLS data types.
* Module-defined data types

— Input data structure
— Output data structure

— Configuration data structure
* User-defined data types

— Limit switch data structure
— Offset data structure

— Registration data structure

For a full explanation of the PLS module data structures, see Chapter 5.

The PLS module measures position using a resolver. Resolver values range
from 0 to 4095 for each rotation. Use scaling and home position to convert
raw resolver position to machine position in desired engineering units. By
using engineering units, you can configure the PLS module to report position
and to operate using units meaningful to your application.

* Scaling

¢ Home Position
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Scaling

Scaling, also known as the unwind value, defines the rollover value for the
resolver. You can configure the PLS module to operate in Engineering units,
such as degrees.

Rollover Counts
Rollover Counts represent the highest number of counts the PLS module can

record before wrapping around to zero. The maximum number of counts per
resolver rotation is 4095.

Rollover Position
Rollover Position represents the highest position the PLS module can record

before wrapping around to zero. For example, to measure in degrees, set the
Rollover Position to 359.

Table 3.A
Example Rollover Positions and Counts
Measurement Units: | Rollover Position: Rollover Counts:
Degrees 359 4095
Tenths of degrees 3599 4095
Percent 99 4095
Hundredth of percent | 9999 4095
Millimeters on a 149 4095
150mm product

Home Position

Three features determine a relative zero point, also called home position,
for the resolver’s axis. Use the following features to synchronize (calibrate or
home) the PLS position measured from the resolver to the
machine’s position:

* Zero Offset

* Preset

* Nudge Up/Down
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Zero Offset

Use this feature when you know the starting point in the resolver’s axis. For
example, if the resolver zero position is at a machine’s 10° point, to match the
PLS zero position to the machine zero position, you can configure the PLS
module Zero Offset value to 10°.

The Zero Offset value is limited to +/- the Rollover Position. For example, if
you are using degrees as your engineering units, the maximum position is 359°.
In this case, the Zero Offset can be configured for values between -359 and
+359.

The PLS module does not save Zero Offset values after power-down. The
value must be saved in the Logix5550 controller and downloaded to the PLS
module with configuration data.

Preset

Use the Preset to set the relative starting point for the resolver’s axis by the
energizing of an input.

For example, the PLS module can be configured so that when an input turns
ON, the module records the resolver position in its axis at 40°. The PLS
module subtracts 40 from zero. The resulting value (-40°) is the Preset Event.
The PLS module replaces the current Zero Offset value with this number.

When the Preset occurs, the PLS changes the current Position to its Preset
predefined value. The Zero Offset value is recalculated by the PLS module.
The new zero offset value is temporary and remains until the next occurrence

of the Preset.

Preset Input configures the PLS module to use a specific input to signal the
Preset event.

You must perform the following steps to use the Preset:

1. Set the Preset value - For example, if you want the home position to
equal zero when the input turns ON, set this value to zero.

2. Set the Preset Input - For example, if you want input 3 to trigger the
Preset Event, set this value to 3.

3. Enable the Preset feature (i.e. set the Arm Preset bit to 1)

IMPORTANT The Preset value is limited to less than or equal to the Rollover

Position. For example, if you are using degrees as your position
units, the value of the Preset can range from 0° to 359°.
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Nudge Up/Down

The Nudge Up/Down functions allow you to precisely adjust the PLS
setpoints to account for minor changes in the machine set-up.

For example, during a shift, a resolver may have changed its position by +5°
due to slippage. Nudge Up allows you to correct the setpoints by nudging up
to the original position.

The Nudge Up Offset value determines the number of units that are added
to the Zero Offset when Nudge Up Input turns ON.

For example, if your application is using degrees for its position units, you can
configure the Nudge Up Offset so that each time you energize the Nudge Up
Input, the position change is +1°. Thus, to move the zero offset 5°, you press

the Nudge Up button 5 times.

Nudge Up Input informs the PLS module which input on the module is
adjusted when using the Nudge Up Offset.

You must perform the following steps to use the Nudge Up:

1. Set the Nudge Up Offset value

2. Set the Nudge Up Input

3. Enable the Nudge Up feature (i.e. set the Arm Nudge Up bit to 1)
The Nudge Down Offset value determines the number of units, engineering

or raw, that are added to the Zero Offset when Nudge Down Input turns ON.
This function works similarly to the Nudge Up Offset.

TTTaT Nl [nter anegative number in the Nudge Down Offset to
make the Nudge Down Offset wotk in the opposite

direction as Nudge Up.

Nudge Down Input informs the PLS module which input on the module is
adjusted when using the Nudge Up Offset.

You must perform the following steps to use the Nudge Down:
1. Set the Nudge Down Offset value
2. Set the Nudge Down Input

3. Enable the Nudge Down feature (i.e. set the Arm Nudge Down
bit to 1).
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cOnﬁguring Limit Switch The PLS module provides up to 16 limit switches. There is a configuration
0 ti profile associated with each limit switch. The PLS module must be enabled

pera 1ons before a limit switch can work, even after limit switch configuration has been
downloaded to the PLS module.

IMPORTANT The PLS module does not know when the last limit switch

configuration was downloaded. In writing ladder logic to
configure the module, make sure that the configuration
data for each limit switch has been downloaded before
enabling the module.

The following factors affect limit switch operation:

* Position-Based Limit Switch Operation
* Enable Logic
* Speed Compensation

* Limit Switch-Specific Home Position

The Output ID informs the PLS module which output point you are
configuring, When configuration information is downloaded from the
Logix5550 controller to the PLS, the Output ID designates which output uses

the message’s configuration information.

Position-Based Limit Switch Operation

You can configure a single limit switch with setpoints to turn ON and OFF
once, multiple times, or cyclically during a single resolver rotation.

Low and High Limit Setpoints

You can configure Low Limit and High Limit setpoints to determine when an
output is energized. This feature allows you to set particular points in the
resolver’s rotation where the output specified by the Output ID turns ON and
OFF, as shown below.

. 0 45° — Limit Switch Setpoint Low Limit Position
Resolver Axis

In this example, the output is

210° energized during the interval in
which the resolver axis rotates
between 45° and 135°

41649
180° 135° — Limit Switch Setpoint High Limit Position
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You can configure multiple pairs of setpoints in a single resolver rotation for a
single output. For example, you can configure an output to turn ON at 15°,
OFF at 45°, ON at 60°, OFF at 100° and so forth with each Low Limit and

High Limit pair representing a single setpoint.
Stitching Setpoints

Stitch Setpoints allow you to turn outputs ON for a series of specific distance
intervals without configuring separate ON-OFF setpoints for each interval.
When using this feature, the series of OFF to ON to OFF transitions occur
within the configured Low Limit-High Limit

setpoint region.

For example, starting at 45°, you may want to turn an output ON for 15°, then
turn it OFF for 15° and repeat this sequence until 180°, as shown

below. You can configure ON-OFF setpoints for each transition or use Cyclic
Setpoints.

Low Limit Setpoint

. Setpoint Range
] ON Distance

| | OFF Distance

41736
High Limit setpoint

When using Stitching setpoints, you configure the following fields:

Enable the Enable Stitching setpoints - enables the feature
* Setpoints Low Limit Position - the beginning of the cycle window
* Setpoints High Limit Position - the ending of the cycle window

* Setpoints ON Stitch Distance - the distance that the output remains
ON

* Setpoints OFF Stitch Distance - the distance that the output remains
OFF before turning ON again
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Output Invert

The Output Invert function causes the PLS module to invert the state of an
output channel.

For example, you can configure an output to turn ON while the resolver
passes between two positions. If Output Invert is enabled, the channel that has
been configured to turn ON will turn OFF while between Low Limit and
High Limit.

You must set the Output Invert bit to 1 to enable this feature.

Enable Logic

Limit switches can be combined with Enable Logic to govern limit switch
operation based on the occurrence of specific conditions. For example, the
AND Enable feature can be used to prevent a limit switch output from turning
ON unless the AND Enable input is ON.

The following Enable Logic can be combined with limit switches:

AND Enable
e Pulse Enable
* Windowed Enable
* Timer Enable

RPM Enable

These features can be disabled so as not to affect limit switch operation.
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Low and High
Limit Setpoints

Input

Output

AND Enable

This feature enables an output to turn ON and OFF if the resolver is within
the Low Limit-High Limit setpoints and the designated AND input point
is ON.

The graphic below shows an output, with configured Limit setpoints, turn ON
and OFF based on the operation of an AND input.

Low Limit Setpoint High Limit Setpoint

41732

The output only turns ON when the input
is ON within the ON-OFF setpoint range.

You must perform the following steps to use the AND Enable:
1. Set the Low Limit value
2. Set the High Limit value

3. Enable the AND Enable feature (i.e. set the AND Enable bit to 1).

IMPORTANT When usi1.1g the Anfl Enable, remf‘:mbf‘:r tha'F the output
only remains ON within the setpoints if the input is ON. If

the input turns OFF, the output also turns OFE
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Pulse Enable

The Pulse Enable turns an output ON if an input is already ON when the
resolver enters the setpoint.

The graphic below shows an output, with configured Low and High Limit

setpoints, turn ON because an input is already ON when the resolver rotation
reaches the ON setpoint.

ON Setpoint OFF Setpoint

ON-OFF Setpoints

Input

Output 41732

The output turns ON because the input is ON when the
resolver rotation enters the ON-OFF setpoint range.

The output remains ON until the OFF setpoint.
You must perform the following steps to use the Pulse Enable:
1. Set the ON Setpoint value
2. Set the OFF Setpoint value

3. Enable the Pulse Enable feature (i.e. set the Pulse Enable bit to 1).

IMPORTANT When using the Pulse Enable, remember that the output

remains ON within the setpoints even if the input turns
OFF after the output has been energized.
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Windowed Enable

Windowed Enable allows you to turn an output ON within its high and low
setpoints if an input turns on within a separately configured window. Typically,
the output setpoints follow the input window in the resolver’s rotation.

For example, an input may turn ON when a part reaches a specific point in an
assembly line and, because the application is using the windowed enable
feature, an output will turn ON at a later point in the same line causing rivets
to be drilled into the part.

The graphic below shows a resolver rotation with an enable window and
ON-OFF setpoints.

Input must turn ON in this window to

Enable Window enable the Low-High Limit setpoints.
Low Limit

Enable Window
High Limit D Enable Window

D Low-High Limit setpoints

41734

Low Limit Setpoint High Limit Setpoint

You must perform the following steps to use the Pulse Enable:
1. Set the Windowed Enable High Limit value
2. Set the Windowed Enable Low Limit value
3. Set the Windowed Enable Input value

4. Enable the Windowed Enable feature (i.e. set the Windowed Enable
bit to 1).
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Timer Enable

The Timer Enable limits the time an output can be ON. You set the
On Time Maximum (ms) field to set how long the output can be ON.

IMPORTANT If you set the On Ti@e Maximum to O', the output will
always be ON while in the Low and High Limits (i.e. a

value of 0 means you are not using the Timer Enable).

After the time has expired, the output turns OFF even if the resolver rotation
is still within the setpoints. Also, the output turns OFF at the OFF setpoint,
regardless of whether the timer has expired, as shown in the second

graphic below.

Low Limit Setpoint

High Limit Setpoint

Low-High Limit
Setpoints

Timer

Output

The output only remains ON

as long as the timer.

Low Limit Setpoint

High Limit Setpoint

Low-High Limit
Setpoints

Timer

Output

The output only remains ON until

reaching the OFF setpoint.
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You must perform the following steps to use the Timer Enable:
1. Set the Low Setpoint value
2. Set the High Setpoint value

3. Enable the Timer Enable feature (i.e. set the Timer Enable bit to 1).

IMPORTANT

RPM Enable

The Timer Enable turns the output ON at the beginning of
the setpoints.

RPM Enable causes the PLS module to turn outputs ON at speeds above the
RPM Enable Low Limit and below the RPM Enable High Limit values.

Typically, you contigure the RPM low-high limits to prevent the outputs from
turning ON during start-up. The following table lists common RPM Low
Limit and High Limit values used in PLS module applications.

Table 3.B
Common RPM Minimum and Maximum Values
RPM Enable Low RPM Enable High Resulting Operation:
Limit: Limit
0 1,000 Output enabled from 0 to 1,000 RPM
-1,000 1,000 Output enabled from -1,000 to 1,000
RPM
-32,768 32,767 Output is enabled at any RPM
1,000 0 Output is disabled from 0 to 1,000 RPM

The RPM Enable can also be used for applications using a resolver that rotates
backwards. Use negative values for the RPM Enable Low Limit and High
Limit to establish an RPM range.

You must perform the following steps to use the Timer Enable:

1. Set the RPM Low Limit value

2. Set the RPM High Limit value

3. Enable the RPM Enable feature (i.e. set the RPM Enable bit to 1).
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RPM Low Limit

RPM Low Limit determines the minimum resolver RPM needed to enable an
output. For example, if you set the RPM minimum to 10, any resolver speed
under 10 RPM will disable the output.

RPM High Limit

RPM Maximum determines the maximum resolver RPM which enables an
output. For example, if you set the RPM maximum to 1000, any resolver speed
above 1,000 RPM will disable the output.

Input Invert

The Input Invert function, used with Enable Logic, causes the PLS module to
invert the action of an input channel.

For example, you can configure an input channel on the PLS module to
AND Enable a limit switch when the sensor connected to the AND Enable
mnput is OFE

IMPORTANT TR the Input Invert bit to 1 to enable this feature.

Output Override

The Output Override feature allows you to directly control the state of PLS
module outputs. For example, an output may be configured to turn ON at 45°
in the resolver rotation and stay ON until 270°. Using Output Override, you
can turn the output OFF or ON at any time. This features allows you to use
surplus outputs as normal digital outputs or for wire testing.

IMPORTANT The Output Override feature is secondary to.PL-S Enable
Outputs. You can only use the Output Override if the PLS

module outputs are enabled and message communication is
active.

You must perform the following steps to use Output Override:
1. Set the Output Override value.

2. Enable the Output Override feature (i.e. set the Output Override bit
to 1).



ControlLogix Programmable Limit Switch Module Features and I/0 Operation ~ 3-17

Limit Switch
Setpoint Configuration

Effect of Speed
Compensation

Input Override

The Input Override feature allows you to directly control the state of PLS
module inputs. You can use this feature to test PLS module behavior or to
override malfunctioning sensors.

You must perform the following steps to use Output Override:
1. Set the Input Override value.

2. Enable the Input Override feature (i.e. set the Input Override bit to 1).

Speed Compensation

The PLS module can compensate ON and OFF positions for the speed at
which a resolver is turning. Speed Compensation compensates for device turn
ON/OFF latency. This feature allows the module to turn outputs ON and
OFF at correct times so that the equipment connected to the PLS accurately
works with the resolver.

The following factors affect how the module compensates for the speed of the
resolver:

* Lead Speed - Distance and RPM - affects ON position
* Trail Speed - Distance and RPM - affects OFF position

The graphic below shows limit switch Low-High Limit setpoints and, below it,
Low-High Limit setpoints after they have been adjusted by Speed
Compensation on the PLS module. Notice that the outputs actually turn ON
and OFF before the actual setpoints are reached because of the device latency.

Low Limit Setpoint High Limit Setpoint
-~ —
41955
Leading Edge Trailing Edge
Speed Compensation Speed Compensation
ON Setpoint OFF Setpoint
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Lead Speed Distance and RPM

Lead Speed Distance sets the distance (in engineering units) to advance the
beginning of an output setpoint window for speed compensation.

This parameter must be configured in conjunction with the Lead Speed RPM;
Lead Speed RPM sets the speed at which a resolver must be turning to
compensate by Lead Speed Distance. Lead Speed Distance is applied
proportionally to the actual RPM and Lead Speed RPM.

For example, you may configure the PLS module with a Lead Speed Distance
of 10 and a Lead Speed RPM of 5. For every 5 RPM, the setpoint window will
advance 10. An RPM of 20 will cause the module to advance the beginning of
the setpoint window 40. An RPM of 13 will cause the module to advance the

beginning of the setpoint window 26.

IMPORTANT If you use a distance value of 0, the module will not use

speed compensation.

Trail Speed Distance and RPM

Trail Speed Distance sets the distance (in engineering units) to advance
the trailing (ON to OFF edge) of an output setpoint window for
speed compensation.

This parameter must be configured in conjunction with the Trail Speed RPM;
Trail Speed RPM sets the speed at which a resolver must be turning to
compensate by the Trail Speed Distance. Trail Speed Distance is applied
proportionally to the actual RPM and Trail Speed RPM.

For example, you may configure the PLS module with a Ttrail Speed Distance
of 10 and Trail Speed RPM of 5. For every 5 RPM, the setpoint window will be
advance a value of 10. An RPM of 20 will cause the module to advance the
ending of the setpoint window 40. An RPM of 13 will cause the module to
advance the ending of the setpoint window 26.
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Configuring Speed Compensation for a Specific Lead Time

If the PLS module controls a device with a known lag time, it may be more
convenient to configure the speed compensation using time units. Use the
following formula to convert the lag time to equivalent distance and RPM:

L eadSpeedDistance - 60000
L eadSpeedRPM Rollover Position + 1

mS of Advance =

Using this equation, if:
* Rollover Counts = 4095
* Rollover Position = 4095
* LeadSpeedDistance = 1
* LeadSpeedRPM =1

These parameters cause the Limit Switch to turn ON 14.6mS before reaching
the programmed setpoint angle.

The following equation determines speed compensation for applications
using degrees as the engineering units:

shlLeadSpeedDistance < 60000
wL eadSpeedRPM 359+1

mS of Advance =

Using this equation, if:
* Rollover Counts = 4095
* Rollover Position = 359
* LeadSpeedDistance = 1
* LeadSpeedRPM =1

The limit switch turns ON 166ms before reaching the programmed
setpoint angle.
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Determining Lead Speed Distance and RPM for a Desired Lead Time

You may want your PLS application to use a specific lead time. Use the
following worksheet to calculate the appropriate Lead Speed Distance
and RPM.

The worksheet below uses a Lead Speed RPM of 1000.

1. Desired Lead Time: (in ms)

2. Rollover Position + 1:

[S]

. Lead Speed RPM: 1000

4. Use the following equation to calculate Lead Speed Distance:

Lead Time X Rollover Position Lead Speed Distance
60

For example, using the worksheet and equation to calculate a Lead Speed
Distance for a desired Lead Time of 30ms and when you are measuring
position in 0.1 degree units.

1. Desired Lead Time: 30ms

2. Rollover Position + 1:3599 + 1 = 3600

SN

. Lead Speed RPM: 100

4. Use the following equation to calculate Lead Speed Distance:

30 X 3600
60

- 1800 -«———Lead Speed Distance
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RPM Filter

The RPM filter adjusts how quickly the RPM reported by the module, and
used internally for speed compensation, tracks the actual RPM. Typically, the
RPM filter should be configured so that the PLS module RPM closely follows
any speed changes.

You can configure the RPM filter so that minor changes in the resolver’s RPM
are not reported. In this case, the average RPM rate is reported.

For example, the resolver may be connected to a motor that oscillates between
100 and 102 RPM approximately every 0.5 seconds. The RPM filter, if
configured to lag behind the actual RPM when reporting speeds, may report a
resolver RPM of 101. In this case, continued increases in speed, such as RPM
values of 103 and 104, will be reported slightly later than they actually
occurred.

Use the table below to choose a value for the RPM filter.

Table 3.C

RPM Filter Values and Effects
Filter Value: Effect:
16#4000 Reported RPM matches actual RPM closely
16#8000 Reported RPM matches actual RPM

somewhat closely

16#C000 Reported RPM lags actual RPM somewhat
16#F000 Reported RPM lags actual RPM significantly
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Limit Switch-Specific Home Position

In addition to determining the relative zero point (home position) for the
resolver’s axis, you may also determine a relative zero point for each limit
switch. Three features determine a limit switch’s home position:

e Zero Offset
* Preset
* Nudge Up/Down

Zero Offset

Use Zero Offset when you know the starting point in the resolver’s axis. For
example, if the limit switch’s zero position is at the machine’s 10° point, you
can configure the PLS module with a limit of 10° to match the limit switch
zero postion to the machine zero postion.

The Zero Offset value is limited to +/- the Rollover Position. For example, if
you are using degrees as your engineering units, the maximum engineering
units is 359°. In this case, the Zero Offset can be configured for values
between -359 and +359.

IMPORTANT The PLS module does not save Zero Offset values after

power-down. The value must be saved in the Logix5550
controller and downloaded to the PLS module with limit
switch configuration data.

Preset

Use the Preset to set the relative starting point for the limit switch by the
energizing of an input.

For example, the PLS module can be configured to set the position to 0° when
an input turns ON. The PLS module replaces the current Zero Offset value
with this number.

When the Preset occurs, the PLS changes the current Position to its Preset

predefined value. The Zero Offset value is recalculated by the PLS module.
The new zero offset value is temporary and remains until the occurrence of
the next Preset.
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Preset Input informs the PLS module which input on the module signals the
Preset event.

Perform the following steps to use the Preset:

1. Set the Preset value - For example, if you want a position equal to zero
when the input turns ON, set Preset to zero.

2. Set the Preset Input - For example, if you want input 3 to trigger the
Preset Event, set this value to 3.

3. Enable the Preset feature (i.e. set the Arm Preset bit to 1).

IMPORTANT EERSRAE! value is limited to less than or equal to the

Rollover Position. For example, if you are using degrees as
your position units, the value of the Preset can range from

0° to 359°.
Chapter Summary In this chapter you learned about the ControlLogix Programmable Limit
! Switch module features,
and What's Next witch module features

Move to Chapter 4 to learn about installing and wiring the PLS module.
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Chapter 4

Installing and Wiring the ControlLogix
Programmable Limit Switch Module

What this Chapter Contains This chapter describes how to install ControlLogix modules.

For information about:

See page:

nstalling the ControlLogix Programmable |
Limit SwitchModulg

Keying the Removable Terminal BlocK

lzonnecting Wiringj

A\ssembling the Removable Terminal Block |

and the Housing

nstalling the Removable Terminal Block |

bnto the Moduld

Removing the Removable Terminal Block |

rom the Modulg

Removing the Module from the Chassig

Chapter Summary and What's Nex{

EE B B 2@ =

|nsta"ing the Contro"_ogix You can install or remove the module while chassis power is applied.

Programmable Limit
SwitchModule

using this feature.

ATTENTION The module is designed to support Removal and

Insertion Under Power (RIUP). However, when you
remove ot insert an RTB with field-side power applied,
unintended machine motion or loss of process
control can occur. Exercise extreme caution when
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IMPORTANT

Pulling the PLS module from the chassis while power is applied
causes the message instructions carrying configuration, input and
output data to timeout.

If you remove the PLS module from the chassis while under
power, in addition to considering the warnings mentioned
previously, you must also remember to reconfigure the module
upon reinsertion.

1. Align center circuit board with top and bottom chassis guides.

()
(=)
LSS 7P 2
o ﬂ% oS
N Q
2 STV Sy 3
i A 2
= V BER 2\ oFE s
A
f
I |
N7 3
/ / Vol
il
Al 77
vl
7 o Printed Circuit Board

v

41633

2. Slide the module into the chassis until all six module tabs ‘click’.
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Keying the Removable
Terminal Block

Wedge—shaped ——
Keying Tab

Key the RTB to prevent inadvertently connecting the incorrect RTB to
your module.

When the RTB mounts onto the module, keying positions will match up. For
example, if you place a U-shaped keying band in position #4 on the module,
you cannot place a wedge-shaped tab in #4 on the RTB or your RTB will not
mount on the module.

We recommend that you use a unique keying pattern for each slot in
the chassis.

1. Insert the U-shaped band with the longer side near the terminals. Push
the band onto the module until it snaps into place.

S 4

U-shapedKeying
Band

41635

2. Key the RTB in positions that correspond to unkeyed module positions.
Insert the wedge-shaped tab on the RTB with the rounded edge first.
Push the tab onto the RTB until it stops.

When keying your RTB and module, you must begin with a wedge-shaped
tab in position #6 or #7.

20851-M

Publication 1756-UMO02A-US-P - February 2000



4-4 Installing and Wiring the ControlLogix Programmable Limit Switch Module

cOnnecting W|r|ng You must use an RTB to connect wiring to your module. The RTB
terminations can accommodate 14-22 gauge shielded wire. Before wiring the
RTB, you must connect ground wiring to the resolver.

IMPORTANT The I/O sections of the PLS module are grounded when

wiring is connected and the module is inserted into the
ControllLogix chassis. You must ground the resolver
separately though.

Connect Grounded End of the Cable

1. Ground the drain wire at the resolver-side.

We recommend you ground the drain wire at the resolver-side. If you
cannot ground at the resolver-side, ground at an earth ground on the chassis
as shown below.

a.Remove a length b.Pull the foil shield c.Twist the foil shield d.Attach a ground lug

of cable jacket from and bare drain wire and drain wire together and apply heat shrink

the cable. from the insulated to form a single strand. tubing to the exit
wire. area.

OIS

e e

20104-M

e.Connect the drain wire to a
chassis mounting tab. Use any
chassis mounting tab that is
designated as a functional
signal ground.

4M or 5M (#10 or #12)

/ star washer
\‘\‘“

4M or 5M (#10 or #12)
phillips screw and star
washer (or SEM screw)

A
K&

A
20918-M

2. Connect the insulated wires to the resolver-side.
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Connect Ungrounded End of the Cable

1. Cut the foil shield and drain wire back to the cable casing and apply
shrink wrap.

2. Connect the insulated wires to the RTB, as shown on page
Two Types of RTBs (each RTB comes with housing)

* NEMA clamp - Catalog number 1756-TBNH

Terminate wires at the screw terminals.

- Strain relief area
[ O 40201-M

* Spring clamp - Catalog number 1756-TBSH
1. Insert the screwdriver into the outer hole of the RTB.

2. Insert the wire into the open terminal and remove the screwdriver.

EIGCICIGIGIGIGIGIG iGN

0000000000

T

‘t]‘ ﬁ— Strain relief areg ~ 20860-M

Recommendations for Wiring Your RTB

We recommend you follow these guidelines when wiring your RTB:
1. Begin wiring the RTB at the bottom terminals and move up.
2. Use a tie to secure the wires in the strain relief area of the RTB.

3. Otder and use an extended-depth housing (Cat. No.1756-TBE) for
applications that require heavy gauge wiring.
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Wiring the Resolver

Module

Use the table below to connect the resolver and resolver connector to the PLS

resolver module.

IMPORTANT

This wiring yields increasing position with
counterclockwise resolver shaft rotation (viewed from
shaft). Switch the wiring to RTB terminals 14 and 16 to

reverse direction.

Table 4.A
Connections from Allen-Bradley Resolvers to the PLS Resolver Module
RTB Terminal | 846-SJxNxCG-R3 845-CA-E-25 Resolver Signal
Number 846-SJxAxCG-R3 845-CA-F-25 Name
Allen-Bradley Connector
Resolvers Cables Color
Designation Pairs
17 (Reference+) A White R1
19 (Reference-) B Black of white R2
14 (Sine+) F Black of red S3
16 (Sine-) D Red S1
18 (Cosine+) E Green S2
20 (Cosine-) G Black of green S4
Do not use Do not use
Do not use Do not use
Do not use Do not use
Do not use Do not use
Do not use Do not use
Do not use Do not use
Allen-Bradley Resolver F(S3) Sine + Do not use
846-SJDA1CG-R3-C
D (S1) .
D Sine — Do not use
E(52) Cosine + Reference + AlRY)
G (54) Cosine — Reference — B(R2)
] []

41643
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Wiring the 1/0 Modules

Wiring Inputs

The example diagram below shows switches connected to the inputs on the left
section I/O module.

Left Section I/0 Module

OUTPUT O INPUTO N
oureur 1| | [P [IED)| | meur S N
OUTPUT 2 m@m@ INPUT 2 1"
OUTPUT 3 “W@H@ INPUT 3 %_
DC PWR 0-3 H@m@ DC COM 0-3 10-30V de
Lo
OUTPUT 4 H@W@ INPUTS O
oureurs | | [1ED) [[ED)| |veurs ——
OUTPUT 6 @@E@ INPUT 6 ___+
OUTPUT 7 H@M@ INPUT 7 -
DCPWR 4.7 @‘\ IED)| |occoma7
i [] o7
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Wiring Outputs

The example diagram below shows a solenoid connected to an output on the right
section I/O module.
Right Section 1/0 Module

OUTPUT 8 @@ @@ INPUT 8
OUTPUT 9 “ t@ “ ﬁ@ INPUT 9
OUTPUT 10
“ t@ “ ﬁ@ INPUT 10
QUTPUT 11 ‘ t@ ‘ ﬁ@ INPUT 11
L ——
DC PWR 8-11 “ t@ “ q@ DC COM 8-11
——— omre || [[BIB) wer
%Z OUTPUT 13 “ t@ “ ﬁ”@:) INPUT 13
. 6 15
OUTPUT 14 ‘\ t@ ‘\ ﬂ@ INPUT 14
OUTPUT 15 @ @ INPUT 15
- DC PWR 12-15 ED|IED)| | occomrz1s —
1 N
T_ j [ 41957
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Assembling the Removable Removable housing covers the wired RTB to protect wiring connections when

Terminal Block a“d the the RTB is seated on the module.

HO“Sing 1. Align the grooves at the bottom of each side of the housing with the
side edges of the RTB.

2. Slide the RTB into the housing until it snaps into place.

RTB

1756-TBNH RTB shown for reference 20858-M

IMPORTANT If additipnal wire routing space is rquired for your
application, use extended-depth housing 1756-TBE.
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Installing the Removabhle
Terminal Block onto
the Module

Publication 1756-UM002A-US-P - February 2000

Install the RTB onto the module to connect wiring.

Shock hazard exists. If the RTB is installed onto the module
ATTENTION while the field-side power is applied, the RTB will be

electrically live. Do not touch the RTB’ terminals. Failure to
observe this caution may cause personal injury.

The RTB is designed to support Removal and Insertion Under
Power (RIUP). However, when you remove or insert an RTB
with field-side power applied, unintended machine motion
or loss of process control can occut. Exercise extreme
caution when using this feature. It is recommended that
field-side power be removed before installing the RTB onto
the module.

Before installing the RTB, make certain:

* field-side wiring of the RTB has been completed.

* the RTB housing is snapped into place on the RTB.

* the RTB housing door is closed.

* the locking tab on the front of the module is unlocked.

1. Align the top, bottom and left side guides of the RTB with matching
guides on the module.

Locking tab

Modul
oduie Top guide

Bottom guide

41656

2. Press quickly and evenly to seat the RTB on the module until the latches
snap into place.

Locking tab

41657

3. Slide the locking tab down to lock the RTB onto the module.
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Removing the Removabhle
Terminal Block from the

If you need to remove the module from the chassis, you must first remove the
RTB from the module.

Module

ATTENTION

Shock hazard exists. If the RTB is removed from the
module while the field-side power is applied, the module
will be electrically live. Do not touch the RTB*
terminals. Failure to observe this caution may cause
personal injury.

The RTB is designed to support Removal and Insertion
Under Power (RIUP). However, when you remove or
insert an RTB with field-side power applied,
unintended machine motion or loss of process
control can occur. Exercise extreme caution when
using this feature. It is recommended that field-side
power be removed before removing the module.

IMPORTANT

Pulling the PLS module from the chassis while power is
applied causes the message instructions carrying
configuration, input and output data to timeout.

If you remove the PLS module from the chassis while
under power, in addition to considering the warnings
above, you must also remember to reconfigure the module
upon reinsertion.

1. Unlock the locking tab at the top of the module.

2. Open the RTB door using the bottom tab.

3. Hold the spot marked PULL HERE and pull the RTB off the module.

Do not wrap your fingers around the entire door. A shock hazard exists.

Locking tab
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Removing the Module 1. Push in all the top and bottom locking tabs.
from the Chassis T

\ Locking tabs

41637

S8 W ss8

2:02° <
= af‘l%%’g‘}‘@i

’ 41638
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Ch apter Summary In this chapter you learned about:
and What's Next

* installing the module

* keying the removable terminal block

* connecting wiring

* assembling the removable terminal block and the housing and installing
them onto the module

* removing the removable terminal block from the module

* removing the module from the chassis

Move on to chapter 5 to learn how to configure your module.
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Notes:
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Chapter 5

What This Chapter Contains

Configuring Your
Programmable Limit
Switch Module

Configuring the ControlLogix
Programmable Limit Switch Module

This chapter describes how to configure ControllLogix Programmable Limit

Switch modules.

For information about:

|See page:

Configuring Your Programmable Limit |
witch Modul

b-1

RSLogix 5000 Programming Softwarg

OT
1

verview of the Configuration Procesg

OT
1

reating a New Modulg

OT
1

ommunications Format

OT
1

lectronic Keyingd

OT
|

Configuration Through the Tagg

7

Eownloacin§ Initial Confiﬁuratioﬁ

‘Using Cadder Logid
s

sage Instructiong

Ir:I

Ereating aNew Tad

1
N
| Y | P | I | P5Y | PEY Es=T Bl Kl =N TaS)

||||I
Ty | PR | Y

Ente' Message Configuratior]

Bending New Configuratior]

1 1
NN
C o

Data Types

=i

1
N

'Module-Defined Configuration
Thapter Summary and What's

ex

=

You must configure your module upon installation. The module will not work

until it has been configured.

IMPORTANT

The 1756-PLS module uses the following data types for
module configuration:

* Module-defined data types

* User-defined data types

Full configuration of the PLS module requires use of all

data types.

User-defined types ate explained in this chapter, in the
RSLogix 5000 online help and in the application itself.
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RSLogix 5000 Programming Software

You must use RSLogix 5000 to configure the PLS module. Configuration
changes to the module-defined data types are made in the Data Monitor of
RSLogix 5000 and downloaded to the module.

* Changes made before module operation begins are sent to the PLS
module during the initial configuration.

* Changes made after module operation has begun must be sent to the
PLS module by a message instruction.

Module-Defined Data Types

When you create a PLS module in RSLogix 5000 (i.e. add the module to the
Controller Organizer, see page @, module-defined data types and tags are
created. There are three module-defined data types:

* Input data type - type reports position and state of digital inputs and
outputs on the module

* Output data type - type allows controller to manually override input and
output values

* Configuration data type - type configures scaling, zero offset and other
module-wide features

User-Defined Data Types

Before you can use your PLS module, you must also generate the following
user-defined data types:

* Limit switch data type - type allows control of each module output and,
consequently, any limit switch connected to that output

* Offset data type - type reports the active zero offset and preset values
for each axis and limit switch

* Registration data type - type reports position at which each module
input last went ON or OFF
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You cannot complete PLS module configuration without user-defined

data types.

(Messaging Configuration_1756_PLS.acd) provided with
RSLogix 5000, Version 2.50 offers example user-defined
data types and a sample ladder logic application.

It is recommended that you copy the uset-defined data
types from the sample project to your specific application
to configure your PLS module.

If you choose to write user-defined data types instead of
using the example types provided, you must write your
user-defined data types in the same order as those in the
sample file.

Using Tags for PLS Configuration

When you use user-defined data types to write configuration for a module, you
create uniquely-named tags in the Tag Editor of RSLogix 5000.

Each configurable feature on a PLS module must have a distinct tag in the
controller’s ladder logic.

* Tags for module-defined data types are created at module creation.

* Tags for user-defined data types are created when you download the
example types from the sample application file (plscfg, ACD).

If you write separate user-defined data types, you must also make sure you
create uniquely-named tags for each type.

For more information on creating uniquely-named tags for user-defined data

types, see page p-10}

IMPORTANT If your application requires more than one PLS module,

you must create unique tags for each PLS module.

For more information on how to create the tags needed for

a PLS module, see page .
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Overview of the Configuration Process

The following diagram shows an overview of the configuration process.

New Module
1. Select a module
Page E from the list
2. Choose a
Major Revision

v

Configuration Wizard
Naming Screen Conn. Rate Screen
Name 1. RPIrate
Description 2. Inhibit module
Slot number 3. Major fault if
Comm. format fault occurs in
Minor revision run mode
Keying choice

!

Click on FINISH button

'

Create user-defined
Page
J E data types

'

Make configuration
Page
g changes in Tag Editor

Page B4

L o e

Download configuration
(Initial configuration is complete)

Page

Use message instructions
to make configuration

Page changes during normal

module operations

42282
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Creating a New Module After you have started RSLogix 5000 and created a controller, you must create
a new PLS module. The wizard allows you to create a new module and set
comunications options.

IMPORTANT HRGEREIE: be offline when you create a new module.

RS5Logix 5000 - User_doc

File Edit “iew Search Logic Communications Tools ‘Window Help

ECE ] ST eI TIETEY

IND Forces VI
If you are not offline, use this ——»tJIB
pull-down menu to go offline i Saead s

&
Forces Mizabled ¥ EE}

Downlead
- Program Mode 1l i 0 R RC3 ﬂ

Bur adz TimerCounter A InputiCutput A
L= TestMode
[Clear Faults doc
Gio Tio Fault o
—Q_D—ili-.s.-..-—-ault Handler
------ [E3 Power Logs Handler
B Tasks
E1-58 MainT ask

EE; b ainProgram

When you are offline, you must select a PLS module.

SLogix 5000 - PLS_User_Manual

File Edit \iew Search Logic Communication: Toole ‘window Help
FIEEE I EEE) = wlwlw [ 2] 22

IfoIine :I IND Forces :I
IND Editz :I IForces Disabled :I

Path™ <nones

I I i =d R e A ﬂ
il_bI\User A Bt A TimeriCourter A InputiOutout A C

B3 Controller PLS_User_Marua
| Controller Tags

23 Controller Faul Handler
(23 Power-Up Handler
53 Tasks

B8 MainT ask

E@ MainFrogram
Program T ags

tainF outine
(23 Inzcheduled Programs
) . (23 Trends
1. Select I/0 Configuration. E1-E5 Data Types
2. Click on the right mouse i UserDeined

-C Predefined
L Module-Defined

button to display the menu.
3. Select New Module |

1

Create a module
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A screen appears with a list of possible new modules for your application.

Select Module Type E
Tupe: Major Revision: Make sure the
|1?58-PLS£B [~ ~]=—— Major Revision
Tome e number matches
1766-0B8 8Point 10v-30vDCOuput the label on the -
1756-0B8E] 8 Point 108-30% DC Electronical o
1756-0C8 8 Paint 300-60% DC Output side of your module
1756-0F4 4 Channel Mon-lzolated Yoltage/Curent Analog Output
175E-0FBC E Channel lzolated Curent Analog Output
175E-0FBYI E Channel Isolated Yoltage Analog Dutput
1756-0F2 8 Channel Mon-lzolated Yoltage/Curent Analog Output
175E-0HEl 8 Paint 900-146% DC |zolated Output
1756-0ME 8 Paint 100-300 AC Output
1756-0w16l 16 Paint 100-268 AC, 51500 DC |solated Relay
1756-0x81 8 Paint 10V-265Y AC, 5¥-150% DC lsolated Relay M.0./N.C.
1. Select a 1756-PLS module. —_— grammable Lir -
— Sho
Yendor: IAII j [+ Other Select Al |
V Analog ™ Digital ™ Communication W Motion W Processor Clear Al |
QK. I Cancel | Help |

2. Click here

You enter the new module creation wizard.

Type: 1756-PLS/B 1756 Programmable Limit Switch
Wendor: Allen-Bradley
Parent: Local
1. Enter an name (optional) - e Name: [Eonveyor sigh |1 =
2. Enter a description (optional) ——# Deseription: I jl
3. Choose a Communications ~—— p- CommFamat: |22 = 5. Choose an Electronic
Format (.FOF a deFall_ed BRevizion: |2_ I‘I _,::' Electronic Keving: IEompatibIe Module ']17 Keymg method. (For
explanation of this field a detailed explanation
see page E) 4. Make sure the Of th|3 f|e|d, see
Minor Revision page E )

numbermatches J < Bach | Mext > | Finish>>| Help | |
A A

—  thelabelonthe
side of your module

If you want to adjust If you want to use default
the connection connection options, click here to
options, click here finish this portion of creating a new
Go to page b4 module. You must write
user-defined data types.
Go to page -9
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Communications Format

The communications format determines what type of configuration options
are made available, what type of data is transferred between the module and its
owner controller. This feature also defines the connection between the
controller writing the configuration and the module itself.

The following communications formats are available for your PLS module:

* Data - format used by a controller that wants to own the PLS module
and control its configuration data

* Listen-only Data - format used by a controller that wants to listen to
the PLS module but not own it

The screen below shows the choices available.

M arme: IEDnveyor Slgt: |2 j

D ezscription: I ;I
=

Comn Format: I Data
i
Bevision: Listen Only - Data

IMPORTANT Once the module is created, the communications format

cannot be changed. The module must be deleted and
recreated.
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Electronic Keying

When you create a new PLS module, you can choose how specific the keying
must be when a module is inserted into the PLS module’ slot in the chassis.

The screen below shows the choices available.

Dezcription: | ;I

Comm Format: IPLS Data j

Bievision: F I'I _I; Electronic Keying: ICUmpatibIe todule 'l

After the naming page, this screen appears.

Adjust the Requested Packet Interval here — gereetparkermematridf 00 (20- 750.0ms)

Inhibit the connection to the module here —.;- Inibit Madule

If you want a Major Fault on the ——>F Major Fauk On Controllsr If Connection Fails ‘whils in Fun Mode

Controller to occur if there is Module Fauk This Fault box is empty when you
connection failure with the 1/0 - are offline. If a fault occurs while
module, click here the module is online, the type of

fault will be displayed here

jsh Help |

Cancel < Back Mest > | Fi

Click here to finish this portion of creating a
new module. You must write user-defined
data types. Go to page B-9.

Two other screens appear in the software but are only used during online
operations and are not shown here.
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Creating User-Defined

Data Types

1. Select each user-defined tag
2. Right-click to display the menu

3. Select Copy

Before you can use your PLS module, you must also generate the following
user-defined data types:

* Limit switch data type
* Offset data type
* Registration data type

You cannot complete PLS module configuration without user-defined

data types.

IMPORTANT The Sample project
(Messaging Configuration_1756_PLS.acd) provided with

RSLogix 5000, Version 2.5 offers example uset-defined
data types and a sample ladder logic application.

It is recommended you copy the user-defined data types
from the sample project to your project to configure your
PLS module.

If you choose to write user-defined data types instead of
using the example types provided, you must write your
user-defined data types in the same order as those in the
sample file.

Follow these steps to copy the user-defined data types from the sample project
to your project.

1. Open the sample project (Messaging Configuration_1756_PLS.acd) in
RSLogix 5000.

2. Open your project in a second window of RSLogix 5000.

3. Copy the user-defined data types in the sample project.

', RSLagix 5000 - PLSS ampleProject in Messd

File Edit View Search Logic Communications

B[=E] 8] _I Jelen el T

ottine [ofoces ]| |
Mo Edits j Forces Disatled ||

Path:™ AB_KTC-1464Backplane0

2 S = = e e e
2> | \user (BT TmeriComnter L mpuious

. PFrogram Tar g_‘

A ManFioutin

] F‘IsF\aadels
-3 Uncheduled Prograr
3 Trends
E-E3 Data Types

nmanome oM Copy
PLS_Registratic  Favie
PLS_Registratic  Dlet=
- [# PLS_Registratic
! PLS_SetPoint_{
Ly, Predefined Pint
-, Module-Defined

B
5]
=5 140 Configuration Properties

-8 [n1EepLS e Com__ﬂ'[-

Monitar Tags
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4. Paste the user-defined data type in your project.

%, RSLogix 5000 - PLS_User_Manual

File Edit View Search Logic Communical
ElEENE R
|Drfhr\e v| Mo Forces |

IND Edits vI Forces Disabled -
Path™ PL5s04%130.151.135 65\ ackplaneh0

1 = = IR i e R R
> | \user ABTA Tmerconer £ Tt

=15 Controller PLS_User_Manual
Controller Tags
-3 Cortralier Fault Handler
-3 Powerllp Hander
63 Tasks
68 MainTask
-8 MainProgram
Program Tags
~[E] MainRioutine
-3 Unscheduled Progiams
£ Trends
B £ Data Types
)

1. Select User-Defined data type e

i i i B redefing: e Data Type...
2. Right-click to display the menu i
3. Select Paste .

[Eary

Creating Unique Tags

After you have copied the user-defined data types to your project, you must
create unique tags for each in the Tag Editor of RSLogix 5000.

T a7 Rl You mustcreate unique tags for data types in the order

used in the sample project.

Module-defined and user-defined data types are listed in

order later in this chapter and in the RSLogix 5000 online
help files.

Follow these steps to create additional data types for use with multiple PLS
modules:

1. Before you define the new tags, you must first go offline.

%~ RSLogix 5000 - User_doc

File Edit Yiew Search Logic Communications Tools Window Help

a|=(Q S| e ] =R T
IND Forces vI ,

Pull down this menu and—-»l Go Offline
click here to go offline. | Upload A

i Download

_  Program Maode i el A R A RS ﬂ

Eiun kode -
l= TestMode TimerCourter A InputOutout £
r A
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1. Select Controller Tags
2. Right-click to display the menu
3. Select Edit Tags

IMPORTANT: You must access the
tags through the Edit Tags option to
create new user-defined tags

Move the cursor in the open line and
type in the name of the first tag listed
in the sample project’s example
user-defined data types.

PisAxisConfigMsg

2. Access the Controller Tags.

®c RSLogix 5000 - plsconfig in plscfgl23
Fie Edt Miew Search Logic Communica

] Sl al=E] S
IleI\ne j INn Forces

INU Edits j IFDICES Disabled

Drrirver: TCP-1
B

tdonitar T ags

[=1-E3 Controller plseorfig

“erify
Export Tags...

Frint

: MairF outing

3. Enter the tag name. The bottom line of the Edit Tags screen allows

new tags.

Controller Tags - PL5_User_Manual{controller]

Scope: IPLS_User_Manual[c | Show IShUW Al ‘I Sort: ITag Marne 'l
P | Tag MName 2 | Alias For Base Tag Type Style 1=
[+|-Local1:C AB:17EE_PLS:C:O
[+|-Lacal1:1 AB:17E6_PLS:1:0
[+|-Local1:0 AB:1756_PLS:0:0
o PlzéwizConfight =g INT Decimal
* |7
-
A ['F T\ Monitor Tags A Edit Tags / 4] | AP
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4. Choose the correct data type for the type.

# Controller Tags - PL5_User_Manual(controller)
Scope: IPLS_User_Manual[c 'l Shgw:IShUW Al 'l Sort: ITag Mame 'l
F | Tag Name 2 | Alias For Base Tag Type Style =
[+-Local1:C AB:17EE_PLS:C:0
[+-Local:1:1 AB:17E6_PLS:I:0
i i [+ Local:1:0 AB:17EE_PLS:0:0
1. Click on the Type field and el ProoisEonfighe | Decimal
a pulldown appears. *|C
2. Click on the pulldown to
see the following menu.
[CTETN Womtor Tags Arait Tags /|4 ol
Select Data Type
Data Types: .
[MESSAGE o<+ 4. Click here.
CONTROL .
DINT
IMT Help
3. Choose the data type that matches ——»§ T
. MOTION_GROUP
the data type used by the first MO TION NS TRLCTION J
data type, PIsAxisCfg. REAL
s [~
i~ Array Dimension:
Dirn 0 Dim 1 Dim 2
[o =2 F =2 F =

5. Click outside the newly created tag.

6. Repeat steps 1-5 for all tags listed in the user-defined data types.

T TaT Gl Youmustrepeat these steps for each data type in the order
they appear in the sample application.
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Changing co“ﬁguration Som.e configu‘rable f‘eamres are changed on a module-wide basis and some on
Through the Tags a point-by-point basis.

IMPORTANT Although you can change the value for any point in the

tags, the module’s configuration is not updated until you
send another configuration message instruction, see page

[5-23

Accessing the Tags

When you access tags, you have two options. You can:

* monitor tags - this option allows you to view tags and change
their values

* edit tags - this option allows you to add or delete tags but not to change
their values

fo, RS Logix 5000 - plsconfig in plscig]|

File Edit Wiew Search Logic Commu
1] EEe] alsd] 8
IDflhne vI INDFUH:ES

1. Select Controller Tags INo Edits j IFou:es Disabled
Driver: TCP-1

2. Right-click to display the menu B I |
3. Select Monitor Tags R

PR Con
[ Controller

Monitor Tags

<[] Powerdyy EOLTaZe
-3 Tasks Wiy
=58 MainT ash Evport Tags...

R Mainl gy

-[H] MainRoutine

H -[H] PlsReadwirite

%[ Unscheduled Prograr
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5-14  Configuring the ControlLogix Programmable Limit Switch Module

You can view tags here.

# Controller Tags - PLS_Sample_Code(controller) o=
Soope: |PLS_Sample_Codefy @ Shaw [Show Al ~| sot [TagMame =
Tag Mame | Value + | Force Mask + | Style Type =l
. ¥ |+ Local11:C [ [ 4B:1756_PLS:C:
Click on the tag name you | Lacal 111 [ . B 175E_FLELL
+-Local11:0 {...} (...} 4B:1756_PLS:0:
want to see [+ -PlswisConfigMsg L.} [ MESSAGE
PlsCigladRev 0.40000001 Float REAL
+ - PlslnitiaMessags 240000_0001_.., Binary DINT
[+ -PlslnputRegistiation [ [ 4B_1756_PLS_F
& PllnpuiRegisuationMsg {...} {...} MESSAGE
[+ -PhsLimitSwitchConfighmay [ [ 4B_1756_PLS_L
[+ -PhsLimitSwitchConfigHoldingtrea [ [ 4B_1756_PLS_L
& PlsLimitSwitchConfiglsg {0} {...} MESSAGE
- PhsLimitS witchindes 17 Decimal SINT
- PlsLimitS witchMsaPermit 18 Decimal SINT —
& PlsMsgCamplete o Decimal DINT
[+ -PlsMsaDone 51 Decimal DINT
[+-PlsbdsgPermit 1640000_0000 Hex DIMT
[+ PlsMsgRequest 2#0000_0000_... Binary DINT =
|1 ¥\ Manitar Tags £ Edit Tags [ 14l | AP
] H=E3 |
Scope: |PLS_Sample_Code(x]  Shaw: [Show Al ~| sot [TagMame =
Tag Name 7 [Value «|FomeMask e[ Sule Type -
[ Local: 11:C {...} [ AB:1756_PLS:C:
—-Local11:l [ [ AB:1756_PLS:1L
[+ Local: 11:1.Fault 240000_0000_... Binary DINT
b | = LocalT1:LInputDataRaw 164#0000_0000 Hex DINT
Configuraﬁon information is [Local11:1 InputD ataRaw.0 g Decimal BOOL
. - Lacal11:LInputDataRaw. 1 o Decimal BOOL
listed for each channel on - Local 11:LInpuDataRiaw.2 o Decimal BOOL
the modu|e. [Local11:1.InputD atsRaw. 3 0 Decimal BOOL
- Local 11:LInpuDataRiaw. 4 o Decimal BOOL
- Local 11:LInpuDataRiaw. 5 o Decimal BOOL
H Local 11:LInputDatafaw.5 [ Decimal BOOL
For example’ thIS screen .ShOWS - Local 11:LInpuDataRiaw.? o Decimal BOOL
Input Data Fault information. Local T InputDalaRaw8 0 Decinal B00L
Local 11:LInputDatafaw. [ Decimal BOOL
- Local11:L.InputDataRaw. 10 o Decimal BOOL
—Local11:LInputD ataR aw. 11 1] Decimal gooL
Local11:LInputD ataRaw. 12 [ Decimal BOOL =
BT AT A— k] | oy

Configurable Features

There are two ways to change the configuration. You can either:
* use a pulldown menu

or

* highlight the value of a particular feature for a particular point and type
a new value
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Pulldown menu

# Controller Tags - PLS_Sample_Code(controller) ]
Scope: |PLS_Sample_Codsf | Show: [Show Al | sor [TagMame =
TagName | Walue + | Foice Mask € | Style Type Description_~
[F-Local11:C {ooa) {enn) AB:1756_PLS:C:0
- Local11: .} .} AR 756_PLS:10
[F-Local11:0 {ooa) {onn) AB:1756_PLS:0:0
[} PlstsisCanfigtsg .} .} MESSAGE Pls Asis Cor
[+-PlsésisConfigsg Flags 544 Decimal INT
"+ PlstuisConfighzg. ERFR o Decimal INT
[+-PlstxisConfigsg EXERR [ Decimal INT
1. Click on the far left side of P REa—t | 1 Decinal INT
|PlsawisConfightsg REL... 2| 6| 5| 4] 3] z| 1| ofmal BOOL
the Value column and a - PléwsConfiMsgREC..| 7-0[ o] o 1| 0| 1| 1| 0| ofmal BOOL
pU”dOWn menu appears PleisConfioMsoREC...| 1 5-a 0| 0| 0 0| 0| o o pimal BOOL
 PlswisConfigMsg.REC... Tretimal BOOL
—PlerisConfigtsg. REC,.. a Decimal BOOL
- PlaswisConfigtsg.REC... 1 Decimal BOOL
—PlerisConfigtsg. REC,.. a Decimal BOOL
- PlaswisConfigtsg.REC... a Decimal BOOL
—PlerisConfigtsg. REC,.. a Decimal BOOL
I Pledisnnfintdsn B[ 0 Nerimal RrROMI -
[T ¥\ Monitor Tags A Esit Tags 7 1] | v

2. Highlight the point that needs to be
changed and type a valid new value

Highlight value

# Controller Tags - PLS_Sample_Code[contioller) [_ O]
Scope: |PLS_Sample_Codeli x| Shaw: [Show Al ~| Sot |TagName =
TagName 7| Value « | Force Mask « | Styls Type Description =
1. Highlight the value of the feature you B STIE fooobll___tlool e
) A ElLocak 111 {een) {een) AB:1756_PLS:1:0
want to change. Note that this series i Lacak 111 Faul 2£0000_0000_... Birany DINT
. . . [+-Local11:LInputDataRaw | 16#0000_nooo Hex DINT
of values is listed in descending order T TS FTYTI - S - Ty o o5
Of pOInt number (I e the blt Value for [+-Locak11:1 LimitSwitch Legffff ££00 Hex DINT
! L. T [ Locat11:1. OutputData 1640000_0000 Hex DINT
point 15islisted fi rst). Make sure you [+ Lacal11:1.OutpulDataRaw| 16#0000_0000 Hex DINT
. . . [+-Local11:1. Position o Decimal INT
have highlighted the point you want & Locat1TLRPM 0 Decin Nt
tO change F-Locak11:1.Status Z§0100_0100 ., Binary INT
: —Locak11:LIntemptF il o Decimal BOOL
. . —Locak11:LRAM2F ail 1] Decimal BOOL
2. Type in the valid new value. Local11-LRAMIFal o Decimal BOOL
—Locat11:L.DPRAMF =il 0 Decimal BOOL
- Locab11:1Flash2F ail o Decimal BOOL
—Locak11:LFlashFail 0 Decimal BOOL
[ o v A 7 TR =
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Downloading Initial After you have changed the configuration data for a PLS module, the change
Confiauration does not actually take affect until you download the new program which
g contains that information. This downloads the entire program to the
controller overwriting any existing programs.
s RSLogix 5000 - User_doc
File Edit “iew Search Logic Communications Tools ‘Window Help
a|=(a| 8| 2[[e] =[] RN ETEET
IfoIine _v] IND Farces vI ;
| s
. . | Upload Az...
Pull down this menu and click —— = ad
here to download the new data i F|%|{ }|<"}|<L}| 2
Birifdz TimerCounter A InputiCutput A
L= Testh{ode
Clear Faults dac # Controller Tags - User_doc[controller]
G Ta Faults aglfH d Scope: IUser_doc:[controIIer] 'l Filter: IShUW All 'l Saort: IDescription
— ulk Handler
! - ----- [E3 Power Logs Handler !Tag Hame !V5|UE

RSLogix 5000 verifies the download process with this pop-up screen.

Download E3

Download o the contraller:
Mame: User_doc
Type:  1756-L144 1756-M0/0 LOGI5550

Uzing thiz communications configuration:

Diriver: &B_DF1-1
Path:

Click here to download new data Cancel

This completes the download process.

Changing COnﬁguration After the PLS module has begun operation, you can only change configuration
Durin g PLS Module by using ladder logic and message instructions.
Operation Follow these steps to change PLS module configuration during operation:

1. Access the PLS data types through the tag monitor to make specific
configuration changes, see page ‘

2. Use ladder logic and a configuration message instruction to send the
configuration changes to the PLS module, fee Using Ladder Logic on |

[ e 1]
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Using Ladder Logic

Double-click here to
enter the Main Routine

Rung 0 is an unconditional “jump to subroutine”. It

the “Pls Read/Write Request” program. This subroutine checks the “request read/write

You use ladder logic to perform the following operations on your PLS module:

* change configuration during module operation
e check status

* perform run time services

Ladder logic uses message (MSG) instructions to exchange data between the
controller and PLS module.

The sample project (Messaging Configuration_1756_PLS.acd) described on
page p-2, provides examples of how to write configuration for outputs, read
offset values and update registration information.

You can access the ladder logic by double-clicking on the MainRoutine portion
of the MainProgram.

‘. RSLogix 5000 - plsconfig i

Fle Edt Yiew Seach Logic

o Fon

Driver: TCP-1

= Controller plsconfig -
A Connaller Tags
£[23 Conlroller Fault Hand
=2 Power-Up Handler

263 Tasks

258 MainTask
i B8 MainProgriam
H -8 Progiam Tag

i $[E] PlsReadwiite
(23 Unscheduled Prograr.

Click here to access the
configuration message

IMPORTANT: Message
instructions are

word” and also sets the “permit” bits for the corresponding message to be sent.

Rung 1 uses the PLS Axis Configuration Message to write
configuration for each of the PLS module’s 20 outputs. You
must set the “Request Read/Write”, and when the ladder
code determines it is time to send the message, it will set

directs the program scan through instruction for this rung. explained on page p-1§
' MainProgram - MainRoutine* =] B

SR
[ Jump to Sibrauting
Foutine nar PlReadwiiteRequest

Pls &xis
Canfiguration
Message

a

’7

Permit Static
Configuration “write
PlsMsgPermit 0
JTE

the appropriate “Permit Read/Write"” bit.

Rung 2 uses the PLS Limit Switch message to write
configuration for each of the PLS module’s 20 outputs.

1 JE Type - CIF Geneic

Message Control

<Er—
e T e
[ s

FlstwisConfightsg [

Limit Switch

You must set the “Request Read/Write"”, and when the
ladder code determines it is time to send the message,
it sets the appropriate “Permit Read/Write" bit.

Rung 3 uses the Offset Data message to read the PLS
module offset values. You must set the “Request Read/
Write”, and when the ladder code determines it is time
to send the message, it sets the appropriate “Permit
Read/Write bit.

Configuration
Message
PlztdsgPermit. [PlsLimitSwitchid saPermit] S G
2 JE Type - CIF Geneio <Er—
Message Contral PlsLimitSwitchConfigtsg L] D=
| ER>—
Perrnit PlsDftsetsData
PlsOffsetsD ata Read Message
PlstsgPermit 23 MG
3 JE Type - CIP Generic —ErH—
Message Cantiol PlellffsetsDatabsg (L] D=
ER—
[

A1¥|\MainRoutine® / 1

Rungs 4 and 5 are shown on the next page.
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5-18  Configuring the ControlLogix Programmable Limit Switch Module

Rungs 4 and 5 are show below.

"' MainProgram - MainRoutine* [_ O] <]
Pt B
. . it drati PFls | R
Rung 4 uses the PLS Input Registration message to = s 2"
. . . . PlstsgPemit. 24 MSG
update PLS module registration information. You must s il Typs - OIP Generic | o]
" e 1] C | Pl il b
set the "Request Read/Write”, and when the ladder seseae Lot slnpufieastaten SQD:&)P»:
code determines it is time to send the message, it sets b b
L . o i bitis ltche
the appropriate “Permit Read/Write bit. when any of the
message error bits
are et
T0D0: add logic to
handle eror and
testart MS Ging
. . . PlsdsisContigMsg ER PlsReadwiitebdsgE
Rung 4 writes a bit that is set when any of the CIP 5 e i il
Generic messages have an error bit set. PlsLimitSwilchConfiosg ER
—3
IMPORTANT: You must use the error bits to perform an Plslnpuifiegistiaionisg ER
orderly shutdown or any other necessary procedure. You POt £
must modify the logic to support any error sequences
that are required. When a message contains an error,
the message is not reattempted. In this case, all [End)
messaging to the PLS module will stop. You must =l
handle the error and then clear the error bit. 1| \MoinRowtine” / A N
Usmg Message In ladder logic, you use message instructions to send services to the PLS

module. MSG instructions send an explicit service to the module, causing

Instructions

specific behavior to occur, for example, changing Preset values.
Message instructions have the following characteristics:

* messages use unscheduled portions of system communications

bandwidth
* one service is performed per instruction

* performing module services does not impede module functionality, such
as measuring position
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Creating a New Tag

Double-click here to
enter the Main Routine

After adding a message

instruction to a rung, you
must create a tag for the
message instruction

1. Right-click on the
question mark (?) to see
this pull-down menu.

2. Click here to Create a Tag.

Processing Real-Time Control and Module Services

Because MSG instructions use unscheduled portions of systems
communications bandwidth, the services requested of an PLS module are not
guaranteed to occur within a specific time period, although the module
response typically occurs in much less than a second.

One Service Performed Per Instruction

Message instructions only cause a module service to be performed once per
execution. For example, if a message instruction sends a service to the module
requesting new input data, the current input data is returned to the controller.
The message instruction must then be reexecuted to update the data in the
future.

This ladder logic is written in the Main Routine section of RSLogix 5000.

0, RSLogix 5000 - plsconfig in pl:

Fie Edt View Seach Logic [t
1] Elrsle] | el
[ Forces
IFumesDisa

Diiver. TCP1

=4 Contraller plsconfig
-8 Contioler Tags
{3 Contioller Faul Handler
3 Powerlp Handler
263 Tasks
£ MainTask
I =68 ManPiogram
: Program Tags

: PlsReadwiitsR
(5 Unscheduled Frograms

.* MainProgram - MainR outine [ [O]
[ M5 G -
0 & Message . l—CENQ—I» —
: Messags Control Cut Inztiuction Ctrl+=
& Copy Instruction Crl+C
= Faste [yl
[End) Delete Inztruction Del
Add Ladder Element... Ins
Edit Instruction Enter
Edit Tag Dezcrption
Tiogagle Eit [Ekrl+T)
Find... [Ctrl+E |
Feplace...
Go To... Chil+z

Y

4]+ ] MainRoutine / | v
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Name the tag here.

Enter an optional description here.

Choose the Base Tag Type here.
Choose the Message Data Type here.

Choose the Controller Scope here.

IMPORTANT: Message tags can only
be created with the Controller Scope.

Click here to see the message

You must fill in the following information when the New Tag pop-up
screen appears:

We suggest you name the tag to indicate what module
service is sent by the MSG instruction. For example, the
MSG instruction below is used to send PLS Axis
Configuration, and the tag is named to reflect this.

IMPORTANT

———Mane——wfPiaiCorio
———Prescriptorn—ml ;I Cancel |
;I Help |
———Tagtype—®{% Baze ( Alias  Consumed
%HMESSAGE _l Configure... |
%@epei—ﬂPLS[controller] j
Style: I j
I~ Eroduce this tag for upta |2 ::Ilconsumers

Enter Message Configuration

After creating a new tag, you enter message configuration.

+* MainProgram - MainRoutine*

Type - Unconfigured
Massage Dontol

configuration pop-up screens
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Enter message configuration on the following screens:

b
3
Y\Z’I

* Conlfiguration pop-up screen

* Communications pop-up screen

A description of the purpose and set-up of each screen follows.
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Message

Service Code is 4c

Object Type is 4

Object ID

Object Attribute is

left blank

Configuration Pop-Up Screen
This pop-up screen provides information about module location and service.
For example, the screen below shows the information needed to send an axis

configuration message (module service) to a 1756-PLS module (where to
perform service).

Configuration | Eommunicationl

Type is CIP Generic : TIF Generic
—  SemieeCode——mldc | HeW  Souce [PLSawisConis o] Source is PLSAxisConfig
ok ; 1 el  Num Of Elements [#2 =] (Bytes) Num. of Elements = 44
is 17 e e L Destination: | -« Destination is
: ute: [Hex) Create Tag... | not used

) Enable 3 Enable Waiting ) Start ) Done Dione Length:

) Enor Code: [ Timed Out

Extended Ermor Code:

0K I Cancel | Ll | Help |

The following table contains information that must be entered on the
configuration pop-up sctreen to perform PLS module services:

Table 5.A
Service Codes for the 1756-PLS Module
Enter the following: | To send an Axis To send a Limit To send a PLS To send a PLS Input
Configuration Switch Offsets Message: Registration
Message: Configuration Message:
Message:
Service Code 4c 4c 4b 4b
Object Type 4 4 4 4
Object ID 17 33 37 36
(Channel Number)
Source PLSAxisConfig PLS2LimitSwitchWork N/A N/A
Var
Number of Elements 44 124 0 0
Destination N/A N/A PLSOffsetsData PLSInput
Registration
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When setting the slot
number in the path,
remember the PLS module
is a three-slot module. See

IMPORTANT on page p-23
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Communications Pop-Up Screen

This pop-up screen provides information about the path of the MSG
instruction. For example, the slot number of a 1756-PLS module distinguishes
exactly which module a message is intended for.

Meszsage Configuration - msgClg [ %]

Configuration Communicationl

1.6

Browse... |
Communication kethod

@& CF €D+ Channel: I 'l [Destination Link: I 3:
¢ CIFwith Source Link: I 3: Destination MHode: I 3: [@ital]

Source |0
¥ Cache Cormections «

JEnable < Enable ‘Waiting ) Start 2 Done Done Length: O
2 Ermor Code: ™ Timed Out &
Extended Error Code:
QK I Cancel | Lpply | Help |

The Communications pop-up screen is exactly the same for each MSG
instruction of the plscfg. ACD file. Each MSG instruction uses a path of 1,6.
The example program has the PLS module in slots 5, 6, and 7.

IMPORTANT

The path will change, according to the ControlLogix
chassis and slot number in which your PLS module resides.
Make sure you account for each hop in the message’s path.

Setting the Path

If the PLS module resides in the same chassis as the controller, the path
contains two numbers, accounting for the backplane and slot number of the
PLS module. In the example above, a path of 1,6 is used. 1 = backplane
between the controller and PLS module and 6 = slot number of the PLS.
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Sending New Configuration

If the PLS module resides in a chassis other than that of the controller, the
path must specify each hop. For example, if the PLS module is remotely
connected to controller via ControlNet, a longer path of 1,7,2,25,1,4 may be
used. These digits specify for the following hops:

* 1 = backplane of first chassis
* 7 = slot number of 1756-CNB module providing ControlNet

connection
* 2 = ControlNet connection
* 25 = ControlNet node address of second chassis
* 1 = backplane of second chassis
* 4 = slot number of 1756-PLS module in second chassis

The path described above uses values strictly for example purposes. You
must specify a path to the location of your PLS module.

After you have created tags in the controller, you can use them to
change configuration.

IMPORTANT The slot of a PLS module is the slot of its center section.

For example, if the PLS module is installed in slots 0, 1, and
2, use slot 1 in the path.

After you make the configuration change, you must send a configuration
message instruction to the PLS module. The configuration changes will not
take affect until another configuration message instruction is sent.
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Module-Defined
Configuration Data Types

This section lists the module-defined data types (input, output and
configuration) as they appear when you create a new module.

IMPORTANT Module-defined and user-defined data types are also listed
I in the RSLogix 5000 online help files and the sample

project provided with the software.

Configuration Data Type

The Configuration data type configures scaling, zero offset and other features
which apply to the entire module.

This data type is a one time only configuration. Values are sent from the
controller to the PLS module once and those values are maintained until
another PLS Axis configuration message is sent to the module, unlike input
and output messages which are constantly updated between the processor
and module.

If changes are made to rollover values, you must resend all Limit Switch
configuration tags also.

IMPORTANT The Configuration data type affects the entire module, not

just a particular output.

Also, remember if you are using multiple PLS modules in
the same chassis, you must create unique configuration tags
for each module.

The following table lists and defines Configuration data type members.

Table 5.B
1756-PLS Configuration Data Type
Member Name Type Default Display | Description
Outputlnvert DINT Hex There is 1 bit per input/output. Setting each of

these to 1 to inverts inputs/outputs.

Inputinvert DINT Hex There is 1 bit per input/output. Setting each of
these to 1 to inverts inputs/outputs.
RPMFilter INT Hex RPM Filter adjustment.

16#8000 = medium adjustment
16#F000 = slow adjustment

RolloverPosition

INT Decimal Maximum scaled position. For example, 359
degrees.
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Table 5.B

1756-PLS Configuration Data Type

Member Name

Type

Default Display

Description

RolloverCounts

INT

Decimal

Maximum raw position. Set to 4095 unless you
are using multi- or fractional turns.

ApplyFlags

SINT

Binary

Master Apply Flags register for
MultidropSlaveResolver, ApplyZeroOffset, and
ApplyPreset.

MultidropSlaveResolver

BOOL

Decimal

When there are multiple 1756-PLS modules in a
chassis, it is possible to daisy chain them
together so that they are all using the same
resolver. In order to achieve this, it is necessary
to set this bit for all 1756-PLS modules, except
the first bit.

ApplyZeroOffset

BOOL

Decimal

Set this member to ignore or apply the Zero
Offset value.

0 = Ignore the Zero Offset value

1 = Use the Zero Offset in this message

ApplyPreset

BOOL

Decimal

Set this member to ignare or apply the Preset
value.

0 = Ignore the Preset value

1 = Use the Preset in this message

ArmFlags

SINT

Binary

Master ArmFlags register for ArmPresetinput,
ArmNudgeUplInput, and ArmNudgeDown.

ArmPreset

BOOL

Decimal

Set this member to use Presetinput as a signal
to set the position to the Preset value.

0 = Do not use PresetInput

1 = Use Presetinput

ArmNudgeUp

BOOL

Decimal

Set this member to use NudgeUplnputld to
adjust the Zero Offset (and preset) by the
NudgeUpOffset.

0 = Do not use NudgeUpInput

1 = Use NudgeUpInput

ArmNudgeDown

BOOL

Decimal

Set this member to use NudgeUplnputld to
adjust the Zero Offset (and preset) by the
NudgeDownOffset.

0 = Do not use NudgeDownlInput

1 = Use NudgeDownlnput

Presetinput

SINT

Decimal

Input point to use for Preset function.

NudgeUplnput

SINT

Decimal

Input point to use for Nudge Up function.

NudgeDownlnput

SINT

Decimal

Input point to use for Nudge Down function.

ZeroOffset

INT

Decimal

Move the Position by this value to align Home.

Preset

INT

Decimal

Set the Position to this value when the
Presetinput goes on.

NudgeUpOffset

INT

Decimal

Add this value to Zero Offset when the
NudgeUplnput goes on.

NudgeDownOffset

INT

Decimal

Add this value to Zero Offset when the
NudgeDownlnput goes on.
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PLS Input Data Type

The Input data type constantly reports the position and current state of digital
inputs and digital outputs. This type also notifies the controller of memory,
I/0O module, status, and module failures.

IMPORTANT If you are using multiple PLS modules in tbe same chassis,
create unique tags for each PLS module using the PLS

Input Data user-defined data type.

The following table lists Input data type members.

Table 5.C
1756-PLS Input Data Type
Member Name Type Default Style Description
Fault DINT Binary An abnormal condition was detected by the

1756-PLS hardware or software. A fault is
identified by an error code in RSLogix 5000.

InputDataRaw DINT Hex Input state at the Remote Terminal Block.

InputData DINT Hex Input state after Override and/or Inversion.

LimitSwitch DINT Hex Position within Limit Switch Setpoint.

OutputData DINT Hex Limit switch including Enable Logic, but not
Override or Inversion.

OutputDataRaw DINT Hex Output state at the Remote Terminal Block.

Position INT Decimal Scaled position.

RPM INT Decimal Resolver revolutions per minute.

Status INT Binary Reports the status of various events that occur

within the 1756-PLS module. For example,
module failures and RAM failures.

InterruptFail BOOL Decimal An unexpected interrupt has occurred.

RAMZFail BOOL Decimal External RAM failure detected.

RAM1Fail BOOL Decimal Internal RAM failure detected.

DPRAMFail BOOL Decimal Dual-port RAM failure detected.

FlashZFail BOOL Decimal External flash memory failure detected.

Flash1Fail BOOL Decimal Internal flash memory failure detected.

ResolverFail BOOL Decimal If equal to 1, resolver is disconnected or its
RPM is too fast.

RightlOFail BOOL Decimal If equal to 1, I/0 on right section has a failure.

LeftlOFail BOOL Decimal If equal to 1, /0 on left section has a failure.

Publication 1756-UM002A-US-P - February 2000



Configuring the ControlLogix Programmable Limit Switch Module ~ 5-27

Table 5.C
1756-PLS Input Data Type
Member Name Type Default Style Description
DcDcFail BOOL Decimal A DC-DC converter failure has been detected.
The DC-DC converter supplies isolated power to
critical sections such as the resolver.
SpeedCompLimit BOOL Decimal If equal to 1, the Speed compensation is not
being performed as requested because resolver
RPM is too fast. (Edges advance over previous/
next edge.) This clears once the RPM returns to
within a valid range.
OutputsEnabled BOOL Decimal If equal to 1, indicates that outputs are enabled.
ResolverRaw INT Hex Bits 0-11 = Unscaled resolver value
Bits 12-15 = Turn count
CSTTimestamp[2] DINT[2] Decimal Coordinated System Time Timestamp -
Timestamp can be configured to indicate time
that data changed and/or time that a diagnostic
fault occurred.
PLS Output Data Type

The Output data type allows the processor to manually override input and
output values. This type also verifies that communications are continuing
between the processor and module. Finally, the Output data type enables PLS
outputs and clears latched errors.

IMPORTANT

If you are using multiple PLS modules in the same chassis,
tags for the additional PLS modules must be created using
data types as listed on page .

The following table lists Output data type members.

Table 5.D
1756-PLS Output Data Type
Member Name Type Default Style Description
OutputOverrideEnable DINT Hex Setting any of the bits in this member causes
the corresponding bits in OutputDataRaw to be
assigned the state specified by the
corresponding bit specified in
OutputQverrideValue.
OutputOverrideValue DINT Hex The data source for the bits of QutputDataRaw
when the corresponding bits of
OutputOverrideEnable are set.
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Table 5.D
1756-PLS Output Data Type
Member Name Type Default Style Description
InputOverrideEnable DINT Hex Setting any of the bits in this member causes

the corresponding bits in InputDataRaw to be
assigned the state specified by the
corresponding bit specified in
InputOverrideValue.

InputOverrideValue DINT Hex The data source for the bits of InputDataRaw
when the corresponding bits of
InputOverrideEnable are set.

Control SINT Binary Instructs the 1756-PLS to perform certain
control operations (ie: clear errors or enable
outputs).

EnableOutputs BOOL Decimal 0 = Turn outputs OFF

1 =Turn outputs ON

ClearErrors BOOL Decimal Arising edge transition ( 0 to 1) clears all error
bits. The following 12 errors are cleared:
spurious interrupt

external RAM fail

internal RAM fail

dual port RAM fail

external flash fail

internal flash fail

resolver fail

right /0 fail

left 1/0 fail

DCDC fail

local I/0 fail

speed compensation overflow

User-Defined cOnﬁguration This section lists the user-defined data types as they appear in the example
D ata Ty p es ladder logic application with RSLogix 5000, Version 2.5.

IMPORTANT Because versions of RSLogix 5000 later than V2.5 may

L have updated user-defined data type information, see your
sample ladder logic application for the most detailed and
current explanation of the example user-defined data types.

Also remember, you cannot configure your PLS module
with both module-defined and user-defined data types.

You must use the following user-defined data types:

* Limit switch configuration
* Offset configuration

* Registration configuration
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Limit Switch Configuration

The Limit Switch Configuration data type has a one to one correspondence to
the outputs on the module (i.e. for each output there is a specific Limit Switch

Conlfiguration tag).

IMPORTANT HRR change in one output’s PLS Limit Switch Configuration

will not affect the configuration of another output.

Also, if you are using multiple PLS modules in the same
chassis, tags for each PLS module must be created using the

data types below.

The following table lists and defines PLS Limit Switch Configuration tags.

Table 5.E
1756-PLS Limit Switch Configuration Data Type
Member Name Type Default Style Description
Output SINT Decimal Output Point controlled by this limit switch.
EnableStitching BOOL Decimal Cycle On and Off within the Setpoint.
ApplyZeroOffset BOOL Decimal Set this member to apply or ignore the Zero
offset value (Value affects only this output)
0 = Ignore Zero Offset value
1= Apply Zero Offset value to this output
This member is useful if you are using Preset
ApplyPreset BOOL Decimal Set this member to apply or ignore the Zero
offset value (Value affects only this output)
0 = Ignore Preset value
1 = Apply Preset value to this output
This member is useful if you are using Nudge
ArmAndEnable BOOL Decimal Set this member to use the AndEnable function
0= Do not use AndEnable
1 =Use AndEnable
ArmPulseEnable BOOL Decimal Set this member to use the PulseEnable
function
0 = Do not use PulseEnable
1 = Use PulseEnable
ArmWindowedEnable BOOL Decimal Set this member to use the WindowedEnable
function
0 = Do not use WindowedEnable
1 = Use WindowedEnable
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Table 5.E
1756-PLS Limit Switch Configuration Data Type
Member Name Type Default Style Description
ArmPreset BOOL Decimal Set this member to use the Preset function
0= Do not use Preset
1 =Use Preset
ArmNudgeUp BOOL Decimal Set this member to use the NudgeUp function
on the NudgeUplnput
0 = Do not use NudgeUp
1 =Use NudgeUp
ArmNudgeDown BOOL Decimal Set this member to use the NudgeDown
function on the NudgeDownlnput
0= Do not use NudgeDown
1 =Use NudgeDown
Unused 17 SINT
RpmEnableLowLimit INT Decimal Output = 0 if the resolver RPM is below this
value
RpmEnableHighLimit INT Decimal Output = 0 if the resolver RPM is above this
value
AndEnablelnput SINT Decimal Input number to use for AndEnable function.
PulseEnablelnput SINT Decimal Input number to use for PulseEnable function.
WindowedEnablelnput SINT Decimal Input number to use for WindowedEnable
function.
Presetinput SINT Decimal Input number to use for Preset function.
NudgeUplnput SINT Decimal Input number to use for NudgeUp function.
NudgeDownlnput SINT Decimal Input number to use for NudgeDown function.
Unused 26 SINT
Unused 27 sint
WindowedEnableLowLimit | INT Decimal Edge of position window for input to turn ON
and energize output.
WindowedEnableHighLimit | INT Decimal Other edge of position window for input to turn
ON and energize output.
OnTimeMaxMs INT Decimal Maximum time (in ms) an output remains ON.
ZeroOffset INT Decimal Zero Offset value for Limit Switch.
Preset INT Decimal Preset value for Limit Switch.
NudgeUpOffset INT Decimal Nudge Up Offset value for Limit Switch.
NudgeDownOffset INT Decimal Nudge Down Offset value for Limit Switch.
LeadSpeedDistance INT Decimal Lead Speed Distance value for Limit Switch.
LeadSpeedRpm INT Decimal Lead Speed RPM value for Limit Switch.
TrailSpeedDistance INT Decimal Trail Speed Distance value for Limit Switch.
TrailSpeedRpm INT Decimal Trail Speed RPM value for Limit Switch.
Unused 34 INT
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Table 5.E
1756-PLS Limit Switch Configuration Data Type
Member Name Type Default Style Description
SetPointEnableMask DINT Hex Any of the first 10 bits of this mask may be set
to enable each of the corresponding limit
switch setpoints.
SetPoint AB_1756_PLS_SetPoint_C[10] Calls the SetPoint configuration tag and its
related members. Refer to the
AB_1756_PLS_SetPoint_C tag discussed
below.
LowLimit INT Decimal Edge of ON region.
HighLimit INT Decimal Other Edge of ON region.
OnStitchDistance INT Decimal If EnableStitching is active, the length of the
ON part of Stitch.
OffStitchDistance INT Decimal If EnableStitching is active, the length of the
OFF part of Stitch..
Offset Data Type
The Offset data type reports the active Zero Offset and Preset for the axis and
each limit switch. Using this function, you can preserve a home value defined
during machine setup.

IMPORTANT If you are using multiple PLS modules in the same chassis,
tags for each PLS module must be created using the data
types below.

The following table lists Offset data type members.
Table 5.F
1756-PLS Offset Data Type
Member Name Type Default Style Description
Axis AB_1756_PLS_OffsetElement_| Decimal Calls the OffsetElement input tag and its
related members. Refer to the
OffsetElement:l:0 tag members discussed
below that hold global Axis-wide values.
ZeroOffset INT Decimal Current value of Axis Zero Offset. Value
generated by Preset event or Zero Offset +/-
any Nudge events.
Preset INT Decimal Current value of Axis Preset. Preset value +/-

any Nudge events.
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Table 5.F
1756-PLS Offset Data Type
Member Name Type Default Style Description
LimitSwitch AB_1756_PLS_OffsetElement_I[20] | Decimal Calls the OffsetElement input tag and its
related members. Refer to the
OffsetElement:l:0 tag members discussed
below.

ZeroOffset INT Decimal Current value of Axis Zero Offset. Value
generated by Preset event or Zero Offset +/-
any Nudge events.

Preset INT Decimal Current value of Axis Preset. Preset value +/-
any Nudge events.

Input Registration Data Type

The Input Registration data type reports the position at which each module
input last went ON or OFFE Using this function, you can determine proper
setpoint values, perform dimensional inspection, or troubleshoot failed input
Sensofs.

IMPORTANT If you are using multiple PLS modules in the same chassis,

tags for each PLS module must be created using the data

types below.

The following table lists Input Registration data type tags.

Table 5.G
1756-PLS Input Registration Data Type
Member Name Type Default Style Description
ResolverRaw INT Decimal Contains a snapshot of
PlsinputData.ResolverRaw.
Position INT Decimal Contains a scaled snapshot of PlsinputData
position.
Input AB_1756_PLS_Registrationinput_l[32] Calls the Registrationinput input tag and its
related members. Refer to the
AB_1756_PLS_Registrationlnput_| tag
discussed below.
Rise AB_1756_PLS_RegistrationElement_| A 0to 1 transition of input (not InputRaw).

Calls the RegistrationElement input tag and its
related members. Refer to the
AB_1756_PLS_RegistrationElement_| tag
discussed below.

ResolverRaw

INT Decimal Contains a snapshot of
PlsinputData.ResolverRaw.
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Table 5.G

1756-PLS Input Registration Data Type

Member Name Type Default Style Description
Position INT Decimal Contains a scaled snapshot of PlsinputData
position.
Fall AB_1756_PLS_RegistrationElement_| A0 to 1 transition of input (not InputRaw). Calls

the RegistrationElement input tag and its
related members. Refer to the
AB_1756_PLS_RegistrationElement_| tag
discussed below.

ResolverRaw INT Decimal Contains a snapshot of
PlsinputData.ResolverRaw.

Position INT Decimal Contains a scaled snapshot of PlsInputData
position.

Error Codes

The table below lists possible configuration errors that your PLS module may
report. They are displayed on the Connection tab of the Module Properties
section in RSLogix 5000 and in the EXERR field of the message variable

when a reconfiguration error occurs.

Table 5.H
1756-PLS Module Error Codes

Code: Explanation:

16#0008 RPMFilter out of range. Check that the value entered is between
16#1000 and 16#ffff.

16#0010 RolloverPosition out of range. Check that the value entered is less
than 16#ffff.

16#0012 RolloverCounts out of range. Check that the value entered is less
than 16#ffff.

16#0018 Presetinput is greater than 31. Enter a value less than 31.

16#0019 NudgeUplnput is greater than 31. Enter a value less than 31.

16#0020 NudgeDownlnput is greater than 31. Enter a value less than 31.

16#0022 The ZeroOffset value exceeds the value of RolloverPosition. Check
that the ZeroOffset entered is less than or equal to the
RolloverPosition value.

16#0024 Preset exceeds RolloverPosition. Enter a value less than the
RolloverPosition value.

16#0026 NudgeUpOffset exceeds the value of RolloverPosition. Check that
the NudgeUpOffset entered is less than or equal to the
RolloverPosition value.

16#0028 NudgeDownOffset exceeds the value of RolloverPosition. Check

that the NudgeDownOffset entered is less than or equal to the
RolloverPosition value.

Publication 1756-UMO02A-US-P - February 2000



5-34  Configuring the ControlLogix Programmable Limit Switch Module

Chapter Summary and
What's Next
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The following table lists the additional fault information for the 1756-PLS
module Axis Configuration.

Table 5.1
1756-PLS Module Axis Configuration Error Codes
Fault Code: Explanation:

8 RPMFilter out of range. Check that the value entered is between
16#1000 and 16#ffff.

10 RolloverPosition out of range. Check that the value entered is less
than 16#ffff.

12 RolloverCounts out of range. Check that the value entered is less
than 16#ffff.

18 Presetlnput is greater than 31. Enter a value less than 31.

19 NudgeUplnput is greater than 31. Enter a value less than 31.

20 NudgeDownlnput is greater than 31. Enter a value less than 31.

22 The ZeroOffset value exceeds the value of RolloverPosition. Check
that the ZeroOffset entered is less than or equal to the
RolloverPosition value.

24 Preset exceeds RolloverPosition. Enter a value less than the
RolloverPosition value.

26 NudgeUpOffset exceeds exceeds the value of RolloverPosition.
Check that the NudgeUpOffset entered is less than or equal to the
RolloverPosition value.

28 NudgeDownOffset exceeds exceeds the value of RolloverPosition.

Check that the NudgeDownOffset entered is less than or equal to the
RolloverPosition value.

In this chapter you learned about:

* configuring ControlLogix PLS modules

* editing module configuration

* configuration tags

Move on to chapter 6 to troubleshoot your module.



Chapter 6

What This Chapter Contains

Using Indicators to

Troubleshoot Your Module

Troubleshooting Your Module

This chapter describes the indicators on the ControlLogix PLS module and

how to use them to troubleshoot the module. The following table describes
what this chapter contains and its location.

For information about:

See page:

Using Indicators to Troubleshoot Your

| Bl

odulg

Using RSLogix 5000 to Troubleshoot Your
Moduld

f)hapter Summary and What’s Next

B-2
B-2

Each ControlLogix PLS module has indicators which show input and output
status. LED indicators are located on the front of the module.

LED indicators for the PLS module

The 1756-PLS module uses the following status indicators.

Indicator for Left Indicator for Resolver Module
Slot 1/0 Module

Indicator for Right
Slot 1/0 Module

PROG. LIMIT SWITCH PROG. LIMIT SWITCH PROG. LIMIT SWITCH
3 3 3
OUT01234567O o OUT891011121314150
IN01234567K K IN 891011 12 1314 15K
8 0 8
% obciwo O RESOLVER %) obciwo OG>
41642
LED This display: Means: Take this action:
indicator:
Resolver OK | Flashing green light The resolver module is operating under None
normal conditions.
Resolver OK | Flashing red light One of the following: 1. Update NVS configuration.
1. NVS configuration needs to be updated. 2. Wait for NVS configuration update to finish.
2. Module is currently updating NVS
configuration.
0K Steady red light The module must be replaced. Replace the module.
1/0 State' Yellow The point is active. None

! If the I/0 State indicator is ON but the output does not drive the load, an overload or short circuit condition may exist. Remove the load and toggle the output OFF-ON-OFF (observe status
indicator). Reapply a proper load and check if the output is operational. If, after performing these steps, the output is not operational, replace the module.
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Using RSLogn( 5000 to In addition to the LED display on the module, RSLogix 5000 will display fault
Troubleshoot Your Module conditions. General module faults are also reported in the Tag Editor. You

must monitor the Tag Editor to see when a fault has occurred.

The screen below displays fault notification in RSLogix 5000.

Notification in Tag Editor

# Contioller Tags - PLS_Sample_Code(controller]) [_[O[x]
Soope: | PLS_Sample_Code ¥ | Show: [Show Al ~| Set [TagName =
Tag Name 2 | Walue | Force Mask €[ste &
b |# Local11:C ..y YR
[=-Local:11:l {ooa) {ooa}
(= Local:11:I Fault 240000_0000_0000_0000_00K,., Binary
—Locak11: Fault.0 o Decime
—Local 11:1.Fault.1 a Decime
. —Locak11:1 Fault.2 o Decime
A fault has occurred for any point that e 1 Desin:
. . . —Locak11:1 Fault.d a Decime
lists the number 1 in the Fault line e 3 Dogin
Locak11:L Fault.6 o Decime
~Locat 11:1 Fault. 7 a Decime
Locak11:l Fault.8 o Decime
~Locat11:1 Fault.3 a Decime
~Locak11:LFault.10 o Decime
~Locat 11:1 Fault. 11 a Decime
- Locak11:LFault.12 o Decime ¥

For a detailed listing of the possible faults, their causes and suggested
solutions, see Module Faults in the online help.

Chapter sllmmary and In this chapter you learned about troubleshooting the module.
What's Next
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Appendix A

Specifications

This appendix provides the specifications for the ControlLogix Programmable
Limit Switch module. These specifications are broken into the following
sections:

* PLS general module specifications - see page @
* Resolver interface module specifications - see page
* 12-24V dc input specifications - see page B

* 12-24V dc output specifications - see page @
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Specifications

1756-PLS Module General Specifications

General

Module Location

3 contiguous slots of a 1756 ControlLogix chassis

Module Configuration

PLS left section - 2 groups of 4 outputs and 4 inputs each
PLS center section - resolver interface and I/0 control
PLS right section - 2 groups of 4 outputs and 4 inputs each

Backplane Requirements TA@5.1V dc & 125mA @ 24V dc
Total Power Dissipation
I/0 @ Nominal dc Voltage 22.62W @ 30°C
18.22W @ 60°C
I/0 @ Maximum dc Voltage 25.7W @ 30°C
21.3W @ 60°C

Thermal Dissipation
I/0 @ Nominal dc Voltage

I/0 @ Maximum dc Voltage

77.23 BTU/hr @ 30°C
62.2 BTU/hr @ 60°C

87.74 BTU/hr @ 30°C
72.72 BTU/hr @ 60°C

Field Wiring Arms and Housings

3 - 20 Position RTBs (1756-TBNH or TBSH)'

RTB Screw Torque (NEMA)

7-9 inch-pounds (0.8-1Nm)

RTB Keying

User defined

Screwdriver Width for RTB

5/16 inch (8mm) maximum

Environmental Conditions
Temperature Range

Storage Humidity
Operating Humidity

0-60°C (32° - 140°F) @ nominal dc 1/0 voltage

0 - 50°C (32° - 122°F) above nominal dc I/0 voltage
-40 - 85°C (-40° - 185°F)

0 - 95° non-condensing

Left & Right Slot Conductors
Wire Size
Insulation
Category

22-14 gauge (2mm?) stranded’
3/64 inch (1.2mm) insulation maximum
12,3

Center Slot Conductors

Wire Size Alpha Cable #6054C (use 3 of 4 twisted pairs)
Cable Distance 300 ft (100m) maximum
Category 22,3

Agency Certification

(when product or packaging
is marked)

@@ Class | Div 2 Hazardous®

C € marked for all applicable directives

marked for all applicable acts
N223

1 Maximum wire size will require extended housing - 1756-TBE.
2 Use this conductor category information for planning conductor routing as described in the system level

installation manual.

Refer to publication 1770-4.1, “Programming Controller Wiring and Grounding Guidelines.”
CSA certification—Class | Division 2, Group A, B, C, D or nonhazardous locations.
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1756-PLS Resolver Interface Specifications

Resolver Section Specifications

Resolver Location

Center section

Compatible Resolver

Allen-Bradley resolver 846-SJxxxx-R3-x
(x = customer options)

Resolver Interface

2Vrms, reference output (Differential pair)
2Vrms, sine and cosine inputs (2 Differential pairs)

Reference Voltage

2Vims + 20%

Reference Frequency 5kHz + 20%

Digital Resolution 12 bits (4096 counts from hardware)
Angular Resolution 0.088°/hit

Digital Count Range 0 - 4095 (decimal)

Maximum Tracking Rate + 1800 RPM

Repeatability

+0.0488% of full scale

Accuracy

+0.0976% of full scale

Isolation Voltage
User to system

100% tested at 1700V dc for 1s

12 to 24 VDC Input Specifications

1/0 Sections—Inputs

Number of Inputs

16 (2 groups of 4 per 1/0 section)

Input Power Dissipation/Slot

Input @ Nominal dc Voltage 1.86W @ 60°C

Input @ Maximum dc Voltage 2.8W @ 60°C
Thermal Dissipation

Input @ Nominal dc Voltage 6.35 BTU/hr

Input @ Maximum dc Voltage 9.56 BTU/hr
On-State Voltage

Nominal Range 10.8-26.4V dc

Maximum 31.2Vdc

Minimum 10V dc
Off-State Voltage

Maximum 5Vdc
On-State Current

Maximum 10mA

Minimum 3mA
0Off-State Current

Maximum 1.5mA
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1/0 Sections—Inputs (continued)

Input Impedance @ 24V dc

Maximum 3.3kQ
Input Delay Time (nominal voltage)
Off to On(typical) <15us @ 30°C
(maximum) <150us @ 60°C
On to Off(typical) <30us @ 30°C
(maximum) <200ps @ 60°C
Reverse Polarity Protection Yes

Isolation Voltage
Group to Group

User to System

100% Tested at 2546V dc for 1s
(250V ac maximum continuous voltage between groups)
100% Tested at 2546V dc for 1s

12 TO 24 VDC Output Specifications

1/0 Sections—Outputs

Number of Outputs

16 (2 groups of 4 per 1/0 section)

Output Power Dissipation/Slot

Output @ Nominal dc Voltage 5.4W @ 30°C
3.2W @ 60°C
Output @ Maximum dc Voltage 6W @ 30°C
3.8W @ 60°C
Thermal Dissipation
Output @ Nominal dc Voltage 18.43 BTU/hr @ 30°C
10.93 BTU/hr @ 60°C

Output @ Maximum dc Voltage

21.48 BTU/hr @ 30°C
11.93 BTU/hr @ 60°C

Output Power Dissipation/Slot 3.2W @ 60°C
Thermal Dissipation 10.93 BTU/hr @ 60°C
On-State Voltage
Nominal Range 10.8-26.4V dc
Maximum 31.2Vdc
Minimum 10V dc
Voltage Drop/Output
Maximum 0.55V dc
Output Switch Times Switching 1A @ 24V dc
Output Delay Time
0Off to On <15us @ 60°C
On to Off <25us @ 60°C
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Specifications

A-5

1/0 Sections—Outputs (continued)

Current Rating
Per Point
(Derate 16.7mA/°C above 30°C)
Per Group
(Derate 66.8mA/°C above 30°C)
Per Module
(Derate 133.6mA/°C above 30°C)

1A maximum @ 30°C
0.5A maximum @ 60°C
4A maximum @ 30°C
2A maximum @ 60°C
8A maximum @ 30°C
4A maximum @ 60°C

Surge Current/Point

2A for 10mS every 1s @ 60°C

Load Current

Minimum 40mA
0Off-State Leakage Current/Output

Typical <10pnA @ 60°C

Maximum 300pA @ 60°C

Output Short Circuit Protection

Electronic (No indication of fault)
Remove load & toggle output On-0ff to restore.

Current Limit

<4A (Overload)

Reverse Polarity Protection

Yes (Current limited)

If wired incorrectly, outputs may be permanently disabled.

Isolation Voltage
Group to Group

User to System

100% Tested at 2546V dc for 1s

{250V ac maximum continuous voltage between groups)

100% Tested at 2546V dc for 1s
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A-6  Specifications

Notes:
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