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Important User Information

Solid state equipment has operational characteristics differing from those of electromechanical equipment. Safety Guidelines for the Appli-
cation, Installation and Maintenance of Solid State Controls (publication SGI-1.1 available from your local Rockwell Automation sales office

or online at http://www.rockwellautomation.com/literature) describes some important differences between solid state equipment and hard-

wired electromechanical devices. Because of this difference, and also because of the wide variety of uses for solid state equipment, all persons
responsible for applying this equipment must satisfy themselves that each intended application of this equipment is acceptable.

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

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

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

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

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

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

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

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

ATTENTION

I &TYZh] | Labels may be on or inside the equipment, for example, a drive or motor, to alert people that
dangerous voltage may be present.

TITTYZYLE | Labels may be on or inside the equipment, for example, a drive or mator, to alert people that
surfaces may reach dangerous temperatures.
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Purpose

Conversion versus
Translation
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This user manual provides guidance for users and engineers who have used
control systems based on one of these two platforms:

e Siemens S5 Controller

e  Rockwell Automation Logix Programmable Automation Controller

(PAC)
And in addition:

e have a desire or must take advantage of the PAC features, or are in the
early stages of migrating a S5 to Logix.

e have STEP 5 program code that they wish to convert to effective and
efficient RSLogix 5000 code.

Use this manual to help you adopt good practices and to avoid common
mistakes when converting the project to Logix.

The theme of conversion versus translation is one that is repeated in this
application conversion guide. Simple translation is focusing only on the line of
code and finding an equivalent in the Logix languages. To convert an
application optimally, you have to do more than just translate. For instance,
you may benefit from choosing another programming language, utilizing other
programming techniques, and designing another scheduling scheme to solve
the same task. So, conversion is performed in a context of a higher level design
and knowledge of the strengths of the Logix system.

If you have application code to convert, you must understand your STEP 5
program before you start conversion — by having been involved yourself in its
development, or by reading documentation of the program and of the process
that it controls. If the program or the process is unfamiliar or pootly
documented, proper conversion will be difficult — it will be mere translation
and is less likely to succeed. For example, in Logix, there is a global name
space, whereas in the Siemens environment there are data blocks that can be
loaded/unloaded by application code. Appreciation of this helps you design a
strategy for conversion.

In cases where process and program documentation is poor, it may be more
cost effective to draw up a new specification and begin your Logix program
with minimal time spent on translating the old program.
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Terminology

Additional Resources

STEP 5 is the programming software environment for Siemens SIMATIC S5
controllers. RSLogix 5000 software is used with Rockwell Automation Logix
programmable automation controllers. We refer to Logix as a programmable
automation controller because it does so much more than a traditional
general-purpose PLC. It provides an excellent control platform for
multi-discipline control, a common namespace, Coordinated System Time for
truly scalable multi-CPU architectures, user-defined data types, and full
NetLinx connectivity.

The term “Logix” refers to any of the ControlLogix, CompactLogix,
GuardLogix, FlexLogix, DriveLogix, or SoftLogix controllers, or the RSLogix
5000 programming environment where it is clear from the context to which it

is being referred.

Every section of this application conversion guide references other Rockwell
Automation user manuals, selection guides, and documents in which more
information can be found.

Publication Publication Title

Number

1756-SG001 ControlLogix Controllers Selection Guide

1769-SG001 1769 CompactLogix Controllers Selection Guide

1768-UM001 1768 CompactLogix Controllers User Manual

1769-SG002 Compact 1/0 Selection Guide

1756-RM094 Logix5000 Controllers Design Considerations Programming Manual
1756-PM001 Logix5000 Controllers Common Procedures Programming Manual
1756-RM003 Logix5000 Controllers General Instructions Reference Manual
1734-SG001 POINT 1/0 Selection Guide

1738-SG001 ArmorPoint I/0 Selection Guide

1792-SG001 ArmorBlock MaXum 1/0 and ArmorBlock 1/0 Selection Guide
1794-SG002 FLEX 1/0 and FLEX Ex Selection Guide

NETS-SG001 NetLinx Selection Guide

VIEW-SG001 Visualization Platforms Selection Guide

|IA-RM001 Integrated Architecture: Foundations of Modular Programming
6873-SG004 Encompass Program Product Directory

1756-PM010 Logix5000 Controllers Add-On Instructions Programming Manual
1756-RM087 kzgfa[foo Controllers Execution Time and Memory Use Reference
IASIMP-RM001 IA Recommended Literature Reference Manual
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Rockwell Automation provides additional services for PLC logic conversion.

e Service Features

e One-stop PLC Program Conversion Services
e Service Benefits

e Services Offered

e Basic Conversion Package

e  Conversion Plus Initial Clean-up Package

e Additional Program Conversions Available

Service Features

Program Conversion Services will convert your legacy Allen-Bradley brand
PLC or third-party programmable controller program to run on a Logix
programmable automation control system, ot the SLC 500/MicroLogix or
PLC-5 programmable controllers.

Legacy products are often expensive to support and are difficult to repair,
which can increase downtime and decrease production. For this reason,
Rockwell Automation Customer Support now offers Program Conversion
Services. These services are designed to reduce the cost and the time it takes to
migrate from a legacy PLC to one of our current PAC or PLC-control
platform families.

One-stop PLC Program Conversion Services

Migration to a current Allen-Bradley control platform from a legacy product
will improve your manufacturing process, system reliability and flexibility, give
you more access to application processing power, and reduce equipment repair
costs and spares inventory. With Program Conversion Services from Rockwell
Automation Customer Supportt, your programmable controller program will
be expertly and quickly converted to the new controller family. Rockwell
Automation customet support engineers can help in the migration of legacy
Allen-Bradley equipment or convert your PLC systems to Rockwell
Automation products while minimizing downtime and maximizing operational
success.
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Service Benefits

Specialists for each of the product platforms will be involved during the
program conversion process. There are no hard to find anomalies in the logic
caused by typing errors. In most cases, the entire data table is reproduced and
no data is lost, and the original documentation is preserved with no re-typing
of comments and symbols. Original Allen-Bradley brand programs can be in
6200, APS, or Al series format. New programs will be in the RSLogix format.

Services Offered

Two program-conversion packages are available and project-specific custom
packages are done on a case-by-case basis.

Basic Conversion Package

e The original programmable controller program will be converted to
the ControlLogix, CompactLogix, PLC-5, or SLC 500/MicroLogix
format.

e The package provides an error listing generated during the conversion
that includes instructions that are not directly convertible and any
addresses that may not have been converted, which could include
pointers and indirect addressing,

e The program and error listing would be returned to the customer for
manual debugging and correction.

Conversion Plus Initial Clean-up Package

e The original programmable controller program will be converted to
the ControlLogix, PLC-5, or SLC 500/MicroLogix format.

e We will correct and convert any instruction and/or addressing errors
to the new processor family.

e The completed program will then be returned to the customer for
final startup and debugging.

Publication LOGIX-APO10B-EN-P - May 2010
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Additional Options

Additional options include the following:

e Application-level telephone support during the start-up and
debugging phase of the project.

e Consultation on system re-engineering, operator interface,
architecture and communication strategies, to take full advantage of
the new platform’s control capabilities that are not patt of a code
translation effort, training, and onsite startup is available as an added
value from you local Global Sales and Solutions (GSS) office.

e Complete turn-key migration or upgrades are available from your
local GSS/Engineered Systems Office.

Additional Program Conversions Available

e PLC-2 format to ControlLogix, CompactLogix, PLC-5,
SLC500/MictoLogix format

e PLC-3 format to ControlLogix, Compactlogix, or PLC-5 format
e PLC-5/250 format to ControlLogix or CompactLogix format

e Modicon — Quantum, 984, 584, 380, 381, 480, 485, 780, 785 to
ControlLogix or CompactlLogix format

e Siemens — S-5, S-7 to ControlLogix or CompactlLogix format

e TI-520,520C, 525, 530, 530C, 535, 560, 560/565, 565, 560/560T,
560T, 545, 555, 575 to ControlLogix or CompactLogix format

e  GE Series 6 to ControllLogix or CompactlLogix format

Program conversions of other third-party programmable controllers to
Allen-Bradley controller programs are also available. Contact technical support
for details.

To schedule a conversion project, or learn more about the Program
Conversion Services, contact your local Rockwell Automation sales office or
authorized distributor: email us at raprogramconversion@ta.rockwell.com, ot
visit http://www.rockwellautomation.com/support and view KnowledgeBase
Document G19154.

IMPORTANT Use consultation serviceg for re-engineering, typically to
expand the system functionality and not to change out
hardware due to obsolete or related reasons. SLC to Logix

format and PLC-5 to Logix format conversions and PCE comment
generation are built into RSLogix 5000 software.

1"
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Introduction
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Controllers and I/0 Modules

The objective of this chapter is to provide a user with information for
replacing Siemens S5 PLC hardware with Rockwell Automation’s family of
Logix Controllers and hardware.

In 2002, Siemens announced the gradual phasing out of the S5 PLC starting
on October 1, 2003. Apart from the decline in the demand for the 20- year old
technology, Siemens stated that it was becoming increasingly difficult to find
suitably priced and technically matching components for an aging system.

This meant that new S5 hardware was available for approximately one year
until October 2004. After that, the products will remain available on a spare
parts basis for nine years until October 1, 2013. The dates for the Simatic
S5-115, the medium performance range systems, are October 1, 2004,
September 30, 2005 and September 30, 2014. The dates for the large-scale
Simatic S5-135/155 systems are October 1, 2005, September 30, 2006 and
September 30, 2015.

The chapter describes how to select controllers, local 1/O, remote 1/0O,
networks, and HMI. It also includes a section on distributed controller
architecture, and provides hardware conversion examples for the most popular
S5 modules.

13
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S5 Controllers
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When converting a control system from Siemens S5 to a ControlLogix system,
it is essential to select a CPU that will have sufficient memory capacity to store
the converted code.

S5 Controller Memory Capacity
CPU 90U 4KB
CPU 95U 16 KB
CPU 100 2 KB
CPU 102 4KB
CPU 103 20 KB
CPU 921 22 KB
CPU 922 22 KB
CPU 928 110 KB
CPU 928 110 KB
CPU 928 3UA21 110 KB
CPU 928B 110 KB
CPU 928 3UB21 110 KB
CPU 941 18 KB
CPU 942 42 KB
CPU 943 48 KB
CPU 944 46 KB
CPU 945 7UA1 256 KB
CPU 945 7UA2 384 KB
CPU 946 896 KB
CPU 947 896 KB
CPU 948-1 640 KB
CPU 948-2 1664 KB
CPU 948B 3UA13 64 KB
CPU 948B 3UA23 64 KB

Publication LOGIX-AP010B-EN-P - May 2010
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Logix Controllers
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Logix Controller Memory Capacity
1756-L60MO3SE 750 KB
1756-L61 2 MB
1756-L618S (Safety) 2 MB

1 MB (Safety)
1756-L62 4 MB
1756-L62S (Safety) 4 MB

1 MB (Safety)
1756-163 8 MB
1756-L63S 8 MB

1 MB (Safety)
1756-L64 16 MB
1756-L65 32 MB
1768-143 2 MB
1768-145 3MB
1769-L31 512 KB
1769-L32E 750 KB
1769-L35E 1.5MB

Care must be taken when estimating the memory requirements for a Logix
project that has been converted from S5.

The S5 is an older generation PLC than the Logix PAC (Programmable
Automation Controller) and comes from a period when memory storage was
bulkier and more expensive than it is today. Thus the S5 controller stored only
the PLC code and not the associated symbols and comments that were
retained on the programming device. When uploading a PLC program from an
S5 controller to a programming device that did not contain the original
program, the resulting program would not contain any symbolic information.

Because memory is now considerably less expensive and physically smaller,
Logix controllers can use tag naming and I/O aliasing for memory locations
and store the information in the CPU. However, this results in the Logix
controller using typically more memory to store a similar program than an S5
PLC.

15



Chapter 1 Controllers and 1/0 Modules
Logix Controller Memory Use
The following table provides calculations for estimating the amount of
memory needed to store a program in a Logix controller.
Additional recommendations for selecting ControllLogix system components
can be found in the ControllLogix Selection Guide, publication 1756-SG001
and Logix5000 Controllers Design Considerations, publication 1756-RM094.
Logix Controller Bytes
Controller Tasks (minimum 1 required) x 4000 = bytes
Digital I/0 Points x 400 = bytes
Analog I/0 Points x 2600 = bytes
DeviceNet Modules x 7400 = bytes
Other Communication Modules x 2000 = bytes
Motion Axis x 8000 = bytes
FactoryTalk Alarm Instruction x 2200 = bytes
FactoryTalk Subscriber x 100,000 = bytes
Example
To estimate the memory requirements of a program consisting of the
following:
e 25 Controller Tasks
¢ 200 Digital I/O
¢ 50 Analog I/O
e 5 ControlNet Modules
¢ 1 Ethernet Module
Description Memory Usage
Controller Tasks 25 x 4000 = 100 KB
Digital /0 Paints 200 x 400 = 80 KB
Analog 1/0 Points 50 x 2600 = 130 KB
Communication Modules (5+1) x 2000 =12 KB
Total 322 KB
Spare Capacity 25% 80.5 KB
Required Memory 402.5 KB
16 Publication LOGIX-APQ10B-EN-P - May 2010
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S5 Controller Memory Use

Siemens recommends estimating 2 bytes of memory per each statement of
code.

If it is estimated that the program in the above example requires 25 tasks
containing an average of 100 lines of code each and each line of code has 10
statements, then the memory requirements would be:

25x 100 x 10 x 2 = 50,000 = 50 KB

A spare capacity requirement of 25%:

50 KB x 1.25 = 62.5 KB

D|g|ta| |nput Modules The following table lists the available Siemens S5 Digital DC Input Modules.
Siemens S5 Digital DC Input Modules

Cat. No. Inputs Voltage
BES5 420-4UA13/14 32 24V DC
BES5 430-4UA13/14 32 24V DC
6ES5 420-8MA11 4 24V DC
6ES5 421-8MA12 8 24V DC
BESH 422-8MA11 16 24V DC
6ES5 430-8MB11 4 24...60VDC
BES5 431-4UA12 16 24...60VDC
BESH 431-8MA11 8 24V DC
BES5 432-4UA12 32 24V DC/alarm
6ES5 433-8MA11 8 5...24vDC
BES5 434-4UA12 32 5...15vDC

Publication LOGIX-APQ10B-EN-P - May 2010 17
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These are the available ControlLogix Digital DC Input Modules.

ControlLogix Digital DC Input Modules

Cat. No. Inputs Voltage

1756-1B16 16 12/24V DC sink
1756-1B16D 16 12/24V DC sink
1756-1B16l 16 12/24V DC sink/source
1756-1B16ISOE 16 24/48V DC sink/source
1756-1B32 32 12/24V DC sink
1756-1C16 16 30...60V DC sink
1756-1G16 16 5V DC TTL source
1756-1H16! 16 90...146V DC sink/source
1756-1H16ISOE 16 90...146V DC sink/source
1756-1V16 16 12/24V DC source
1756-1V32 32 12/24V DC source

Replacing 6ES5 420-4UA13/14 and 6ES5 430-4UA13/14 DI Modules

The simplest replacement for these modules would be to replace them with
ControlLogix 1756-1B32 DI module.

If there are more than 16 spare inputs on the DI modules, it may be better to
replace them with the ControllLogix 1756-IB16 module.

It is often the case that the density of wiring on a 32-channel module makes
wiring and troubleshooting difficult. If this is the case, consider replacing these
modules with two 16-channel ControlLogix 1756-1B16 modules.

If additional diagnostic features are required, then the 1756-1B32D module
can be used. This module can detect an open wire condition for each I/O
point in the field and set an associated diagnostic bit that can be monitored in
the project.

The 1756-1B32I module would be a possible replacement if some/all inputs
must be individually isolated.

18 Publication LOGIX-APO10B-EN-P - May 2010
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Replacing 6ES5 431-4UA12 DI Modules

This module requires voltages from 24...60V to register an input as ON. The
actual values of input voltage presented by the input signals should be
reviewed and if they are all found to be within the range of 30...60V then this
module can be replaced by the 1756-1C16 module, while any 24V inputs could
be connected to a 1756-IB16 module.

Replacing 6ES5 432-4UA12 DI Modules

The 432 digital input module accepts 32 process signals and emits a process
alarm if the logic state at one of its inputs changes.

This module could be replaced with a ControlLogix 1756-IB32 DI module
where the process alarm could be generated by configuring a Module Input
Data State Change as a Trigger for an Event Task. See “Event Task” on
page 34 for more information.

Replacing 6ES5 434-4UA12 DI Modules

This module requires voltages from 5V...15V to register an input as ON. The
actual values of input voltage presented by the input signals should be
reviewed to determine which of the following ControlLogix modules would be
the best replacement.

e 1756-1G16 (5V TTL source)
o 1756-1V16/1756-1V32 (12/24 DC source)

The following table lists the available Siemens S5 Digital AC Input Modules.

Siemens S5 Digital AC Input Modules

Cat. No. Inputs Voltage

BES5 435-4UA12 16 24...60VAC
B6ES5 436-4UA12 16 115...230 VAC
6ES5 436-4UB12 8 115...230 VAC

19
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These are the available ControlLogix Digital AC Input Modules.

ControlLogix Digital AC Input Modules

Cat. No. Inputs Voltage
1756-IN16 16 10...30V AC
1756-1A8D 8 79...132VAC
1756-1A16 16 79...132VAC
1756-1A16l 16 79...132VAC
1756-1A32 32 79...132VAC
1756-IM16I 16 79...132VAC

Replacing 6ES5 435-4UA12 DI Modules

These modules have an operating voltage range of 24...60V AC and the
nearest equivalent ControlLogix module is the 1756-IN16 that has an
operating range of 10...30V AC.

The actual values of input voltage presented by the input signals should be
reviewed and if they are all found to be within the range 10...30V AC then the
6ES5 435-4UA12 DI module can be replaced by the Controllogix 1756-IN16
module. There is no ControlLogix DI module that operates with an input
voltage in the range 30...60V AC.

Replacing 6ES5 436-4UA12 DI Modules

These modules could be replaced by a Controllogix module 1756-1A16, or if
individually isolated inputs are required, then the ControllLogix module
1756-IA161 can be used.

Two 16-channel 6ES5 436-4UA12 modules could be replaced by one 32-input
channel 1756-IA32 module.

Replacing 6ES5 436-4UB12 DI Modules

These modules could be replaced by the ControllLogix module 1756-IA8D
with individual diagnostic information for each input channel.

Two 8-channel 6ES5 436-4UB12 modules could be replaced by one 16-input
channel 1756-IA16 module.
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The following table lists the available Siemens S5 Digital DC Output Modules.

Siemens S5 Digital DC Output Modules

Cat. No. Outputs Voltage
B6ESH 440-8MA12 4 24V DC
B6ESH 440-8MA22 4 24V DC
BESH 441-8MAT1 8 24V DC
BES5 441-4UA13/14 32 24V DC
B6ES5 450-8MB11 4 24...60vVDC
6ES5 451-8MA11 8 24V DC
BESH 451-4UA13/14 32 24V DC
BESH 453-8MAT1 8 5...24V DC (sink)
BESH 453-4UA12 16 24V DC
BESS 454-4UA13/14 16 24V DC
BES5 457-4UA12 16 24...60vVDC
BES5 458-4UA12 16 24V Relay

These are the available ControlLogix Digital DC Output Modules.

ControlLogix Digital DC Output Modules

Cat. No. Outputs Voltage

1756-0B8 8 12/24V DC source
1756-0B8EI 8 12/24V DC source
1756-0B8| 8 12/24V DC source
1756-0B16D 16 12/24V DC source
1756-0B16E 16 12/24V DC source
1756-0B16! 16 12/24V DC sink/source
1756-0B16IS 16 12/24V DC sink/source
1756-0B32 32 12/24V DC source
1756-0C8 8 30...60V DC source
1756-0G16 16 5V DCTTL

1756-0H8I 8 120V DC sink/source
1756-0V16E 16 12/24V DC sink
1756-0B32E 32 12/24V DC sink

Siemens S5 Digital DC Output Modules with an operating voltage of 24V DC
can be replaced with any of the ControlLogix Digital Output Modules with the
same operating voltage. The ControllLogix Digital Output Modules can be
electronically fused, individually isolated, and can provide additional diagnostic
information to the project code as summarized in the table above.
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The Siemens S5 6ES5 457-4UA12 Digital DC Output Module has an
operating range of 24...60V DC. The actual values of input voltage presented
by the input signals should be reviewed and if within the range 30...60V DC,
then this module can be replaced by the ControlLogix 1756-OC8 module.

Siemens S5 Digital AC Output Modules

Cat. No. Outputs Voltage

6ES5 451-8MD11 4 115...230V AC
B6ESH 455-4UA12 16 24...60VAC
B6ES5 456-4UA12 16 115...230V AC
B6ESH 456-4UB12 8 115...230V AC
B6ESH 458-4UC11 16 250V AC (Relay)

Siemens S5 Digital Relay Modules

Cat. No. Outputs Voltage
BES5 452-8MR11 4 Relay
30vDC/
230V AC
BES5 452-8MR11 8 Relay
30vDC/
230V AC
BES5 458-8MR12 16 Relay
250V AC
ControlLogix Digital AC Modules
Cat. No. Outputs Voltage
1756-0N8 8 10...30VAC
1756-0W16l 16 10...265V AC
5...150v DC
Relay
1756-0X8l 8 10...265V AC
5...150V DC
Relay

22
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When converting from a Siemens S5 Controller to a Rockwell Automation
Logix Controller, it is essential to choose analog input/output modules that
will be compatible with existing analog input/output devices.

Some of the §5-135U and S5-155U analog input modules are used in
conjunction with range cards, with range cards being used depending on the
type of signal being produced by the analog input device as shown in the

following tables.

Siemens S5 Analog Input Modules

Cat. No. Channels Range / Sensor
460-4UA13 8 —single See range cards
465-4UA12 16 — voltage/current See range cards
8 — Pt100 resistance
465-4UA13 16 — voltage/current See range cards
8 — Pt100 resistance
463-4UA12 4 —single 0...1V, 10V, 20 mA
463-4UB12 4 —single 4...20mA
466-3LA11 16 — voltage/current 0...1.25V, 2.5V, 5V, 10V
8 — Pt100 resistance
466-4LA11 16 — voltage/current 0...20mA
8 — Pt100 resistance 4...20mA
Siemens S5 Analog Input Range Cards
Cat. No. Range Cards Range / Sensor
460-4UA13 498-1AA11 +12.5, 50, 500 mV, Pt100
465-4UA12 498-1AA11 +50/500 mV, Pt100
498-1AA21 +1V
465-4UA13 498-1AA31 +10V
498-1AA41 +20 mA
498-1AA51 4...20mA
498-1AAB1 +5V
498-1AAT71 4...20mA
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AllT/O configuration is done from the project tree of the RSLogix 5000
software. When selecting an analog module, a list of available analog modules
is displayed as shown in the following dialog box.

I Select Module

todule D escription Wendar

=8 Analog ~
1756-IF16 16 Channel Mon-Isolated Yoltage/Current Analog Input Allen-Bradley
1756-IF4FXOF2F/A 4 CurrentfVolt Inputs)2 Current/volt Outputs Fast Analog  Allen-Bradley
1756-IF4FXOF2F/E 4 CurrentfVolt Inputs/2 Current/volt Outputs Fast Analog  Allen-Bradley
1756-IFGCTS A 6 Channel Isolabed Current Sourcing Analog Input Allen-Bradley
1756-1F61 6 Channel Isolated VoltagefCurrent Analog Input Allen-Bradley
1756-1F8 & Channel Mon-Isolated Yoltage/Current Analog Input Allen-Bradley
1756-IF8H & Channel HART Analog Input Allen-Bradley
1756-IRG1 6 Channel Isolated RTD Analog Input Allen-Bradley
1756-1TAI 6 Channel Isolated Thermocouple Analog Input Allen-Bradley
1756-1TRIZ & Channel Isolated Thermocouple Analog Input - Enhanc... Allen-Bradley
1756-0F4 4 Channel Mon-Isolated Yoltage/Current Analog Output Allen-Bradley
1756-0F&CT 6 Channel Isolated Current Analog Oukput Allen-Bradley
1756-0FaYI & Channel Isolated Yoltage Analog Cutput Allen-Bradley
1756-0F8 & Channel Mon-Isolated Yoltage/Current Analog Output Allen-Bradley

1756-0F8H 8 Channel HART Analog Qutput Allen-Bradley -

<] | ~
End. | AddFevore |
By Category By Wendor Favaritez J
‘ Cancel J Help |

The Logix 1756 Analog Input Modules are listed in the following table.

Logix Analog Input Modules

Cat. No. Description

1756-1F8 8 channel non-isolated voltage/current
1756-IF6CIS 6 channel isolated current sourcing
1756-IF6l 6 channel isolated voltage/current
1756-IF16 16 channel non-isolated voltage/current

1756-IFAFXOF2F

4 current/volt inputs 2current/volt outputs

1756-1R6I 6 channel isolated RTD
1756-1T6l 6 channel isolated thermocouple
1756-IT612 6 channel isolated thermocouple enhanced

Logix analog input modules provide greater flexibility than the Siemens S5
counterparts because they can be configured in software, enabling them to
receive input signals from the analog input devices. The dialog box on the next
page shows that by accessing the properties of an analog module, the signal

range, along with the high/low voltage current limits for the analog signal, can
be modified for each channel.

The Logix analog input modules also allow scaling of the raw signal to the
required engineering units and configure alarm limits via the Alarm
Configuration tab.
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These modules are supplied with standard calibration but can be recalibrated
on a module or channel-by-channel basis for greater accuracy in applications.

M Module Properties: Local:1 (1756-1F16 1.1)

General] Connection] Module Info - Configuration lﬁ-\larm Configuratioﬂ Caliblation] Backplane]

Channel - 1
o 1|z]a]la]ls]s] 7] Input Rangs: [40vio10v =
s e
Senzor Offzet: 0%tahY
Scaling e 0% to 10V
High Signal: High Engineering: Digital Filter: 0mata 20 ma
100 i = |1 0o
Low Signal: Low Engineering:

-10.0 i = 100

_j_J ms Module Filter [-2 dB): B0 Hz V]

Statug: Offline OF. | Cancel | ] Help |

Siemens S5 Analog Output Modules

Cat. No. Channels Range
470-4UA12 8 +10V
470-4UA13 0...20mA
470-4UB12 8 +10V
470-4UB13

470-4UC12 8 1...5V
470-4UC13 4...20mA

The Logix 1756 Analog Output Modules are listed in the following table.

Logix Analog Output Modules

Cat. No. Description

1756-0F4 4 channel non-isolated voltage/current
1756-0F6Cl 6 channel isolated current

1756-0F6VI 6 channel isolated voltage

1756-0F8 8 channel non-isolated voltage/current
1756-0F8H 8 channel voltage/current (HART)

Logix analog output modules provide added flexibility because they can also
be configured in software, allowing selection of the required output range for
the process device.
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The following dialog box shows how, by accessing the properties of an analog
output module, the output signal range can be modified and the high/low
voltage/current limits set for each analog output channel.

The Logix analog output modules also provide scaling to convert the
engineering units to the required raw values and configuration of the alarm
limits via the Alarm Configuration Tab.

These modules are supplied with standard calibration but can be recalibrated
on a module or channel-by-channel basis for greater accuracy in applications.

M Module Properties: Local:6 {1756-OF6CI 1.1)

General] Connection] Module Info Caonfiguration ] DutputState] Lirnits ] Ealibration] Backplane]
Charinel

21 3| 4| 5 Senzor Offset: 10.0

I Hold for Initialization

Scaling-

High Signal: High Engineering:
20,0 ma = [200

Law Signal: Law Engineering:
[ ma = |00

Status: Offline 0K | Cancel | Appl, | Help |

The 1756-OF8H module includes the Highway Addressable Remote
Transducer (HART) protocol that provides additional field data and device
status information from HART devices connected to this module.

Addressing of the Siemens S5 Analog Modules is done by switches on the side
of the modules.

Addressing of Logix Analog modules is done automatically. When an analog
module is added, the tags that address the module are automatically created, as
shown in the following dialog box.

I Controller Tags - Newtest(controller)

Cope: ‘EﬂNewtesl LJ Show... | Shaw A1
-Name [ Baze Tag Data Type [y [ Style :J
| Losal1:lChOData | REAL | Float
|} Local1l.ChiData | [REAL Float
Ll ‘Local1:l.Ch2Data | RE&L (Float
|| LocalllCh3Data | REAL ;Float
B ateheliliit i e | Tl ot
|| Local1l.ChiData | (REAL Float
L Local:1:.ChED ata | _FEEAL :Float £
|| Local1:lCh7Data | REAL | Float v
[+ [% Monitor Tags A Edit Tags / 4 LIJ

Publication LOGIX-AP010B-EN-P - May 2010



Controllers and I/0 Modules ~ Chapter 1

The programmer can then create new tags with recognizable tag names that
describe the associated process signals to alias the analog module tags. These
new alias tags will contain the same data as the analog module tags they alias.

The following dialog box shows eight analog input channels from an analog
input module for which alias tags were created.

Controller, Tags - Newtest{controller)

cope: |@Newtest j I%LI Show all
Mame | Baze Tag [ata Type & |j
L L ocal1:l.ChiData REAL
| LocattiCWiDaa REAL
o LDc:aI:'I_:I.Ch2Data | lHE.t’-‘«L
B Local1:1.Ch3l ata | lHE.t’-‘«L
L Loc:al:'ll:I.Cthata | | HEAL
mi Local1:1.Chal ata | lHE.t’-‘«L
i Loc:al:_'l:l.;hBData | lHE.t’-:«L
L Local1:1.Ch7Data | REAL
||+ Local1:l.RalingTimesta... MT
| Tank1Temperature Logal1:|.ChiD ata REAL
|| Tankl1Pressure Local1:|.Ch1Data REAL
|| Tank2Temperature Local1:L.ChZData | REAL
|| TankZPressure Local1:.ChaD ata REAL
|| PumplSpeed .Local:1:I.Eh4Data .HE!-‘«L
L Pump25pee:c! | Local1:.ChEData | HE.t’-:«L
|| waterFlawRate Local1:1.ChED ata REAL
|| Tank3level |Local1:.ChiData REAL =
¥ [\ Manitar Tags hEdit Tags / 4 Ll_‘

i i For customers to be able to migrate from S5 to current RA Technology within
Logix Controller with S51/0 g gy
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their time and budget constraints, while mitigating their risk of production
downtime, a “phase-in” solution is possible by using variable ‘Siemens
network’ linking modules (for example, Profibus DP network).

In the following section we will discuss some scenarios on how to connect to
Legacy S5 hardware. The communication to S5 1/0 and peer-to-peet
communication is covered.

In these scenatios, the profibus scanners (in rack modules) are mostly used for
communication to Legacy S5 I/O while the stand-alone modules are more for
peer-to-peer communication between S5/87 PLCs and Logix controllers.

CompactLogix controllers

A CompactLogix system can be used when converting a S5 system to a
Logix-based platform, especially for small and standalone applications. For
these applications, consider upgrading the S5 I/O immediately to Logix I/O
together with the controller.
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If the S5 I/O must be maintained temporarily, communication modules for
the CompactLogix range can connect to all sorts of networks (such as Profibus
DP). Suppliers of ControllLogix communication modules for third party
networks usually provide communication modules for the CompactLogix
platform, too. For more details, please examine the encompass partner
websites. See Appendix A for available communication modules for the
ControlLogix platform with similar functionality as the CompactLogix
modules.

ControlLogix controllers

To limit migration risks, a phased migration can be done where the S5
controller is replaced by a ControlLogix controller, but where the S51/0
(local S5 rack, S5 extension racks, S5 remote racks) is maintained temporatily.
This approach allows for fast rollback scenarios and for shorter development
cycles; that is, no installation, wiring, and testing of field 1/O is required. The
S51/0 can be phased out gradually once the new controller is running.

Integrating the S5 hardware in the Logix architecture is possible through these
three communication methods:

¢ 1/0 in local rack/extension rack

To be able to communicate with these I/O cards, they must be made
available to a network. Therefore, new Profibus DP communication
cards can be slotted in the S5 chassis to make each chassis available to
the Profibus DP network. In the local (main) rack, simply replace the
controller by a Profibus DP slave module. In the extension racks also
replace the proprietary interface card by a Profibus DP slave module.

QOld configuration MNew configuration
with extension racks on Profibus DP

Profibus DP

Logix chassis with
Profibus DP Master
module which will
scan the remote S5
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S5 Controller with Logix 1/0
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¢ Remote I/O

Most remote 1/O racks are connected to the Profibus DP network, so
no changes are needed. When the remote I/O connects to another
network (for example, Legacy Siemens network), the interface module
must be replaced by a Profibus DP slave module.

* DPeer-to-peer communication

Because not all controllers can be migrated simultaneously, you may
need to exchange data between the new ControlLogix controllers and
other S5 controllers (for example, interlocking or handshaking). To
accommodate this, several options are available.

— A Profibus DP communication module placed in the ControllLogix
chassis to communicate with master and slaves on the Profibus DP
network.

— A standalone module (gateway) that provides a transparent pass for
the data between two networks (for example, Ethernet/IP to
Profibus DP). They do not change the data sequence or the data
itself.

— A module placed in the Logix chassis that connects and transfers
monitoring and control data between islands of automation across
diverse platforms, networks and protocols. Additional
message-specific controller programming with this solution is
unnecessary. The module can be configured for the right data

mapping.

See Appendix A for more information on the possible modules to use.

Rockwell Automation 1794-FLEX 1/O seties is a small, modular I/O system
for distributed applications that petform all functions of rack-based I/O. The
FLEX I/0O system consists of power supply, terminal base and I/O modules.
By using this I/O system with the 1794-APB Flex I/O Profibus adapter, it is
possible to make the I/O available on a Profibus network.

The S5 controller can be configured as a Profibus Master and communicate to
the I/O via Profibus. The configuration of the S5 controller will be dependant

on the model of S5 controller used.

Prosoft also provides modules to link Logix modules to Profibus.
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Software Conversions - Program Structure

The Siemens S5 controller is programmed with the Step 5 software package,
while Rockwell Automation’s Logix controllers are programmed with the
RSLogix 5000 software package.

This chapter explains the differences between the structure of a Step 5 PLC
program and an RSLogix 5000 project and provides guidance in converting an
S5 program to a RSLogix 5000 project.

There are two components in an S5 PLC program; the logic contained in
modules such as function blocks, and the memory variables that store data
related to this logic. The Code Area consists of Program Blocks (PB),
Function Blocks (FB), Extension Function Blocks (FX) and Organization
Blocks (OB). The Data Storage area consists of Data Blocks (DB), Extended
Data Blocks (DX), and Flag Words (FW). This chapter looks at how these two
components are implemented in Step 5 and RSLogix 5000 software, and seeks
to give an understanding of the optimal method of converting the structure of
a Step 5 program to an RSLogix 5000 project.

This comparison of Step 5 Organization Blocks and RSLogix 5000 tasks is
designed to introduce the structure of an RSLogix 5000 project to the S5 user.

Step 5 uses Organization Blocks (OBs) as the top level in the hierarchy of
program calls. These OBs are called by the controller’s operating system and all
user function blocks and program blocks are called from these OBs.

In RSLogix 5000 software, the equivalent project elements to these OBs are
called Tasks. In Step 5 there are three types of OBs and the table below details
the equivalent RSLogix 5000 tasks for each Step 5 OB type.

Step 5 0B RSLogix 5000 Description
Task
Program Cycle OB Continuous Task The code is executed cyclically,

recommencing executing the code from
the beginning when the last instruction
has been executed.

Cyclic Interrupt OB Periodic Task The code is executed at defined time
intervals.
Hardware Interrupt OB Event Task The code is executed in response to a

defined event.
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The following window shows the layout of tasks in an RSLogix 5000 project
and the folder icons used to indicate task types.

—-£5] Tasks
[;3 EventTaskl
+- L& MainTask
(& PerindicTask

Continuous Task

In Step 5 there is only one continuously executed Organization Block and it is
always designated OB1. This Organization Block determines the sequence by
which the program blocks, function blocks and data blocks of the PLC
program are processed. The corresponding calls (conditional or unconditional)
for the blocks required are written in Organization Block 1 (OB1).

In RSLogix 5000 software, the equivalent to the Step 5 OB1 is the continuous
task that appears in an RSLogix 5000 project as follows:

+- £ MainTask

Unlike Step 5, the existence of a continuous task is not compulsory in an
RSLogix 5000 project.

By right-clicking on the Main Task icon and choosing Properties, the
configuration menu for the continuous task is displayed.

4 Task Properties - MainTask

General  Configuration ] Program / Phase Schedule | Monitor |

Type: Corlinuous
‘Watchdog: 500,000 ms

[ Dizable &utomatic Output Proceszing To Reduce T ask Overhead,
[ Inhibit T ask

] | Cancel ol Help
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Periodic Task

Step 5 and RSLogix 5000 software allow tasks to be programmed that will
execute at defined intervals. In the S5 PLC, the number of tasks and the
permitted time intervals is dependent on the model of controller used. For
example, in the S5-135U PLC Series, there are up to nine petiodic tasks that
can be executed. These programs reside in Organization Blocks OB10 to
OB18 with each OB being executed, predefined-time intervals from 10 msec
to 5 sec.

In RSLogix 5000 software, the equivalent to the S5 Periodic Task is indicated
in an RSLogix 5000 project as follows:

L& PeriodicTaskl

By right-clicking on this icon and choosing Properties, the following
configuration menu for the periodic task is displayed. From this menu, the
executed task can be configured including task priority where tasks with lower
numbers indicate a higher priority.

# Task Properties - PeriodicTask1

General  Configuration l Program / Phase Schedule] Monitor]

Type: | Periodic _VJ
Period: 1.000 ms
Fricrity: 10 5: [Lower Mumber ields Higher Pricrity]

‘watchdog: 500.000 s

[ Disable Automatic Output Processing To Reduce Task Overhead
[ Inhibit Task

0K | Cancel f Help
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Event Task

Step 5 and RSLogix 5000 software allow tasks to be programmed that
interrupt the normal cyclic sequence and process the logic contained in
designated event task on detection of predefined event.

In Step 5, the predefined event is restricted to the change of state of an input
while RSLogix 5000 permits event tasks to be initiated on the following:

e Hvent Instruction
e Module Input Data State Change
e Consumed Data

e Motion Control Events

In Step 5, the code to be executed on detection of an interrupt event is
contained in predefined Organization Blocks. The number of event tasks that
can be programmed depends on the model of CPU in use.

In RSLogix 5000 software, the equivalent to the Event Task is indicated in an
RSLogix 5000 project as follows:

[¢7 EventTaskl

By right-clicking on this icon and choosing Properties, the following
configuration menu for the event task is displayed. From this menu, the event
that initiates the task can be determined and tasks priority can also be defined.

Hame: 1EventTask1 Ok |

Description: Cancel
Help

Type: |Event ~|

Trigger:

Tag

I Execute Task If Mo Event Occurs Within |10 s

Priarity: 10 El: [Lawwer Humber ields Higher Friority)

‘whatchdog: R00.000 M3

¥ Dizable Automatic Output Processing To Reduce Task Overhead
I Inhibit Task
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Task Properties

The following property settings can be configured for all tasks:

e Watchdog - timer that specifies how long a task can run before
triggering a fault.

e Disable Automatic Output Processing To Reduce Task Overhead — this
is an option that allows output processing to be turned off, reducing the
elapsed time for that task. Normally at the end of a task the controller
performs overhead operations (output processing) for the I/O modules
in the system. While not the same as updating the modules, this output
processing may affect the update of I/O in the system.

e Inhibit Task - this is an option that prevents a task from executing when
the task trigger occurs. This option can be useful during
testing/commissioning.

The RSLogix 5000 tasks can be divided into a number of programs. This
subdivision does not exist in Step 5, but can be used in RSLogix 5000 software
to achieve a more modular software architectural design.

When converting Step 5 applications with many individual OBs and PBs,
consider separating the application into one or more RSLogix 5000 programs.
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The nature of the application will determine how the tasks are divided into
programs. On smaller applications it may be suitable to include all the uset
code in one program. The following example shows how the continuous task
is divided into the following three programs with each one containing its own

routines.

® Process Plantl

e Utilities

o \Nastewater

-

@
ol
=3
]
i
=]
]

=15 Controller Docurment
[ controller Tags
(7 cantraller Fault Handler
[ Power-Up Handler
-5 Tasks
- 58 MainTask
=& ProcessPlant
@ Program Tags
Eij rMainR.outine
E Analoglnputs
[B| FilingrrocessTank
[E| ProcessPlanttial
E ProcessTemperature
& sToocument
=& Utilities
@ Program Tags
E:ij MainR.outine
E Analoglnputs
[E| PurfiedaterGeneration
E SteamGeneration
] % WastelWater
@ Program Tags
Eij fMainR.outine
E Digitallnputs
[l TarkLevelContral

Ready

This section discusses anomalies involved in converting S5 Program Blocks

(PBs) and Function Blocks (FBs) to RSLogix 5000 routines.

The next level down from the OB in the Step 5 program structure will usually
contain Program Blocks (PBs) and possibly Function Blocks (FBs). Usually

OB1 will call a number of PBs and/or FBs with each block executing a distinct
function. The nature of the function depends on the particular application, but
typically could include functions such as Scaling Analog Inputs, Filling Process

Tank, or Controlling Process Temperature.

RSLogix 5000 software has a similar structure but uses different terminology.
Instead of the term Block, RSLogix 5000 software uses the term Routine.
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In Step 5, OB1 is the first code executed. In RSLogix 5000 software, the first
routine executed can be selected by the programmer. It is indicated in the

project tree by the icon [ beside the Main Routine. When converting a PLC
application from Step 5 to RSLogix 5000 software, function calls originally in
S5 OB1, are commonly placed in the designated RSLogix 5000 Main Routine.

The following window shows how routines appear under the continuous task
in the RSLogix 5000 project tree. The Main Routine designated as the start-up

routine is indicated by the icon Fi

=151 Cortroller Document
[ controller Tags
3 Controller Faul: Handler
23 Power-Up Handler
—1-E5] Tasks
- & MainTask
= :ﬂ; MainProgranm
@ Program Tags
Eij MainF.auking
E AnalogInputs

£ sTDocument
(& PerindicTaski

B FilingProcessTank
@ ProcessTemperature

23 Unscheduled Programs | Phases

b

The following example shows how three PBs called in from OB1 could be

converted into RSLogix 5000 software.

In S5 the PBs are given symbol names and called from OB1. In RSLogix 5000
software, the routines are called from the Main Routine.

ESTEP 5 Window Mode - S5PRS01Z2

LEN=145

F “=_ “'

Edit

7 Enter
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=143 Controller Document ~ : | | | | |
@ Controller Tags ) -
(23 Contraller Fault Handler o Jump To Subroutine S
(3 Power-Up Handler Routine Mame  Analoginputs
—-25] Tasks
= % MainTask
= (—I_EI ProcessPlant1 JER
@ Program Tags 1 Jump To Subroutine —
Eﬁ MainF.outine Routine Mame  FilingProcessTank
@ AnalogInputs
Bl FilingProcessTank,
Bl ProcessPlantiot SR
Bl ProcessTemperature 2 Jump Ta Subroutine —
STDocument Routing Mame ProcessTemperature
e v
= 1 Clilties — STDocumert ) MainRoutine!
3| [l PR P FATEIES
Project saved to Recovery file, Fung 6 of 36 APP

Function Blocks/Add-On

Instructions

38

More details on programming in RSLogix 5000 software can be found in the
ControlLogix User Manual, publication 1756-UMO001.

RSLogix 5000 software allows programming of Add-On Instructions that can
replace and enhance the functionality of Step 5 Function Blocks.

The Add-On Instruction functionality allows the combination of commonly
used logic into one function that can be called and executed multiple times as
required in the program.

Add-On Instructions are programmed by Ladder Logic, Structured Text, or
Function Block Diagrams.

The Add-On Instruction, like the Step 5 Function Block can be assigned input
and output parameters.

Unlike Step 5, an Add-On Instruction can also have an InOut Parameter to
define data used as input and output during instruction execution. An InOut
Parameter is passed by reference, meaning the logic deals directly with the tag
passed to the instruction. InOut parameters can be any data type because they
are passed by reference. Any data structures or arrays that must be passed to
an Add-On Instruction can be done with InOut Parameters.

The Add-On Instruction will automatically maintain a change history by
recording a timestamp and the Windows user name at the time of the change.
This is not available with Step 5 Function Blocks. The Add-On Instruction
also automatically generates help files.
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Watchdog Timer

I/0 Addressing
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With the Add-On Instruction a pre-scan routine can be configured to run
when the controller goes from Program mode to Run mode, or powers up in
Run mode. Under these conditions, the pre-scan routine will run once, and can
typically be used to initialize data. This is not available with Step 5 Function
Blocks.

An Add-On Instruction can have an EnableInFalse routine, which will be
called (if present) when the rung condition at the Add-On Instruction call is
false. In this case, the input and output parameters will pass values.

A watchdog timer can be configured for each RSLogix 5000 task. This timer
specifies the maximum time a task can run before triggering a fault.

In S5 the user configures the cycle time in 54 DX0 or OB26. An error is
triggered if a scan of the program is not executed within this time. There is no
facility to set watchdog timers for individual blocks in S5. The S5 watchdog
timer can be retriggered by calling OB 222.

In Step 5 and RSLogix 5000 software, the software address of a physical input
from the plant is determined by the position of the input card and the channel
to which the input is connected.

Similarly, the software address of a physical output to the plant is determined
by the position of the output card and the channel to which the output is
connected.

Example

In Step 5, if an input is connected into the 3rd channel on the first input card,
it is assigned the address 10.2. (The first channel on this card is assigned
address 10.0). Using the Step 5 symbols table, the programmer can assign a
name to each input/output as shown below.

Symbols £ile @ D:ZTESTLREZOD, INI

Fymbol

Pump 1 FPunning St

Pram anning ATUE
3 run Fruamy o
LanpFlt Fault Lanp
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In the ladder code these symbols can be displayed instead of the assigned
addresses as shown below.

A limitation of Step 5 is that the length of a symbol name is by default
restricted to 8 characters, extendable to maximum 20 characters. The comment
is limited to 20 characters and is extendable to 48 characters.

In RSLogix 5000 software, a feature called ‘built-in device profiles’ means that
when a digital input/output catd is configured, the individual channels are
automatically assigned addresses based on the digital module slot number and
type of card.

This address can be seen from the Controller Tag screen that is accessed by
clicking the Controller Tag icon on the project tree as shown below.

In the window below, a 16-channel digital input module is configured in slot 1.
The channels are assigned addresses

Local:1:1.Data.0 to Local:-1:1.Data. 15

¥ RSLogix 5000 - Document [1756-L63]* - [Controller Tags - Document(controller}]

@ Fle Edit Wiew Search Logic Communications Tools Window Help | X
B(@|a| & 5 [Re|@] || [ewrommoy Sl &lmlel F il alal
Offline ., I AUN ] Path [AB_ETH1\152.168.1.111\Backplanehi" =] |
No Forces k. ||: g:T A
NoEcis EYhe K| ied] el | O] ol o] 2
- N [ o % A oL 7 T x
' Scope |ﬁ|Dncumanl j Shaw... Show Al
g =5 Controller Document ~
- @ Controller Tags Mame & [Data Type | Style j
2 (27 Controler Fault Handler —lLacal1l Data DINT Binany
o £ Pawier-Up Handler | localtiDamo  BOOL Decimal
Hood Tasee Local1Data1  BOOL Decimal
= @ MainTask — .
& EEJ MairProgram =0 - Local11Data2 BOOL | Decimal
E@ PeriodicTaskl | - Local11Data3 BOOL | Decimal
[23 Unscheduled Programs | Phases - Local1:1.Data 4 BOOL Decimal
=151 Motion Groups L - Locsk1: Dataf  BOOL Decimal
&3 Ungrouped Axes LocalliDataf  BOOL Desimal
=-E5] Add-0n Instructions ~— ) _
%[0 TEST 1= . Local1:lDatay  BOOL Decimal
=-5] Data Types 1= - Local 11 Datas BOOL Decimal
=+ Cﬂ, User-Defined = Local1:1.0ata 3 BOOL Decimal
+ Cﬂu Strings =0 - Local11Datald  BOOL | Decimal B
i % Qddﬁ{“'ﬁ‘:ﬂ”e‘j | Locel11Data®1  BOOL Decimal
0 ! :
i Locat11Data12  BOOL Desimal
+ Cﬂ, Module-Defined — .
B3 Trends [l - Local1lDatal3  BOOL Drecimal
=-E5] /0 Canfiguration - Local1:.Data14  BOOL Decimal
= B 1756 Backplane, 1796-A13 - - Locall: Datal5  BOOL Decimal
i [0] 1756-L63 Document Local 1l Data16  BOOL Decimal =
8 [1]1756-IB16 = - =
W e *| [T+ T\ monitor Tags A Edit Tags /|« | »
Enter atag name -
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Logix Aliasing
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The difference between Step 5 and RSLogix 5000 software is the RSLogix
5000 software uses a feature called aliasing to assign more intuitive names to
1/0O, which makes for more user-friendly programming.

An alias can be created for each I/O point and this alias will contain the same
value as the associated I/O point.

When writing code, the programmer can use the alias name instead of the
address location. The alias name can be up to 40 characters in length.

Use aliases in the following situations:

e Program logic in advance of wiring diagrams.
e Assign a descriptive name to an I/O device.
e Provide a simpler name for a complex tag.

e Use a descriptive name for an element of an array.
Example
If the 1st input channel is connected to the feedback signal from Pump1 then
the following alias can be created by right-clicking on the tag assigned to this

address and choosing

New tag which aliases “Local:1:1.Data.0”

from the pull-down menu as shown in the window below.

¥t RSLogix 5000 - Document [1756-L63]* - [Controller Tags - Document{controller)] |Z|E|r5__<|

File Edit WYiew Search Logic Communications Tools Window Help ST |

| Blsld] S| i]=|@] off [omrorooy <] Sl5IBIE IS @
l.:luﬂlin.t.a E ’Fj;: Path: |<n0ne>
Mo Forces }v :: gAKT
Bt 2 m g |4 1 gl =l s ] 1 ] ] i ]
ir _.-'._:>:_;..-.,. s ll (] j .- l.\:.r-' avorites l,.\ Acdd-0n /_( Alarms /,( Bit /( Timer
Scope: ]E{l [ocument v] Show... Show Al
[-r;l-ame [ Sty.l-é [-Descr-iiz.ut.i.on _:j
=

= Lacal1:1.0ata Binary

Monitar "Local:1:1.0ata.0"
Mew Tag which aliases "Local:1:1.Data.0"

Edit "Local:1:1.Data, 0" Properties Alt+Enter

1

T

E Go ko Cross Reference for "Local:1:1.0ata 0" Chr+E
Ready

Find All "Local:1:1.Data.0"
GoTou., Chrl+G

=5
=
bl 0

Delete Del

N
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When the alias tag is created, it will appear in the tag list as follows.

. RSLogix 5000 - Document [1756-163]* - [Controller Tags - Docum... [= |[B][X]

@ File Edit Yiew Search Logic Communications Tools ‘Window Help - | B
a|@|E| & 4|5[B] || [cewpromoy = o8I%|5

Offline . © RUN E j‘if: Path: I<n0ne>

Mo Forces - F EET J | | | | |

Mo Edits 2| = |2 i s = S
S e Bl o rwvores £ =

Scope: ﬁﬂ Document - Show... Show &l

| Narne [Alias For | Data Type 2 l :J
J +Local1:C | _AB:‘I?EB_DI:C:D |
Pump1_Hun_nin_g _Local:‘l :I.De_lta.D | BOOL __I

| _ li=
[l : R Monitor Tans A Edit Tags / 4 »

Enter a bag name

When the code references the feedback from the pump it can use the address
Pump1_Running rather than Local:1:1.Data.0 as shown below.

Pump1 _Running out_kit1 ‘
| ‘ Sl ‘

It is possible also to display the aliased input reference as shown below.

Pump1 _Running
=Local1:1.Dsta 0= ot _bit1
=1 1
1 C
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Internal Memory
Addressing
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Internal controller memory locations are available as flag words/bits ot
DataBlock (DB) words/bits.

Flag Words/Bits

Step 5 internal controller flag address locations have these formats:

e 3.5 for a bit

e I'B7 for a byte

e FW10 for a word

e FD for a double word

e S for an extended memory location
These addresses can then be assigned symbolic names via the symbols table.
RSLogix 5000 software does not use this type of address format. Instead,

memory locations are defined and referenced solely by the name assigned to
them in the tag database.

Example

In Step 5, an internal PLC location for storing tank weight could be defined as
follows.

Sywbols file : D:WTEET1EEO.INI

F i}

reight
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There is no address field in RSLogix 5000 software so the internal registers can
be given any name as defined by the user. An example is shown below.

# Controller Tags - Document{controller) E]rﬁwg|
Scope: ﬁ Document - Show... Show All
| Mame [Dala Type @ | Shyle | Dlesciiption fJ
J [+ nitiafa/eight :DINT Decimal |Inikial tank Wweight
_J_+' Mauweight | DINT Decimal
| TankOvers'eight BOOL Drecimal
&
<]+ [\ Manitor Tags A Edit Tags / 4]

This can be used in the controller logic to perform a comparison as shown

below.

RT TankOwverVeight |

Grester Than (A=0)
Source & Intiaheight
0 &
Source B Maxdeight
0 &

Data Blocks

In S5, controller data blocks are often used to store the various data elements
relating to a device type such as a pump, motor or valve. Some S5 controllers
also have extended data blocks (DX) that store data in a similar manner to
ordinary data blocks.

The members of the data blocks can be of various data types:

Data Type Description

KM for a binary pattern (16 bits)

KY for two absolute numbers, one byte each, each in the 0 to 255 range
KH for a hexadecimal pattern with a maximum of four digits

KS for two alphanumeric characters

KT for timer value (BCD coded) units .0 to .3 and values 0 to 999

KC for a counter value 0 to 999
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Example

Data Block DB1 could be assigned to store data relating to valves. The data
block would store information such as the open/closed feedback status of the
valves, the error status of the valves, or the auto/manual status of the valve.

RSLogix 5000 software allows the creation of User Defined Data Types that
will often be useful in replacing Step 5 data blocks. An RSLogix 5000 User
Defined Data Type is a custom data structure made up of individual standard
data type elements.

Example
To create an RSLogix 5000 data structure to replace a Step 5 data block

containing valve information, the following User Data Structutre could be
generated.

Name: Walves
Description: User Data Type for
Walve Commands and
Status
Wembers: Data Type Size: 8 byte(s]
Mame |Dala Type [Sty\e ‘Descriplion
OpenCrmd BOOL Decimal
CloseCmd BOOC | Decimal
| OperStatus BOOL | Decimal
1 ClosedStatus BOOL Decimal
FaultStalus BOOL | Decimal
AutoMods BOOL |Decimal
FailTaOpenTime  DINT Decimal
o | I
b
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From the tag database, a tag with this User Data Type can then be created.
Multiple instances are automatically generated by selecting the dimension of
the array as shown below.

Tools i Help

] File e = Laogic ! i W
a|=|d| S| &[5 || [cearromy = 8|%|5| [T
Offline f. T RUN 1__| Path: I<n0ne>

Mo Forces b, PSAKT 0 J I I I ]

Mo Edits 2 - A Hhl k=] AE |
Redundaricy 1.0 i il q | 2 I\s..m: ites A Add-On

Scope: IﬁlDocument vi Shaw... | Show Al

Marne Data Type 7| Shyle De_:"
|

. Select Data Type

Data Types:

[Valves[10] oK. |
SINT A Carcel |
SPLIT_RANGE T

STRING Help |
TIMER

TOTALIZER

Tw/O_HAND_RUN_STATION
UP_DOWwH_ACCUM

[l

— Array Dimengion
Dim 2 Dim 1 Dim O

o = = e =

I Show Data Types by Groups

" Local1:l.Data31 BOOL Decimal
+ Local1:C ABATEE_DIC:O
Purnp1_Running BOOL Decimal
[+ -Test DINT Decimal
+|-| nitialw/eight DINT Decimal It
| HWalves [ | Decimal
& ! =
| X T\ monitor Tags ) Edit Tags / L] i »
Enter a tag data bype {include dimension) ’7 4
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The tag database will automatically create the required addresses for the
number of valves specified in the dimensions of the array as shown below.

# RSLogix 5000 - Document [1756-L63]* - [Controller Tags - Documen... [ |[E]&]

@ File Edit Wiew Search Logic Communications Tools ‘Window Help -8 %
8/(6] &) |5 || [carerooy = il H
Offline f. M RUN E Path: |<n0ne>
MoForces - FSAKT 4} -
Mo Edits 2| =0 e | I | | | J
: Scope: | [l Document h Shaw... Show Al
n:—; Mame I ‘ [iata Tepe 2 l Shle i | Deﬂ
2 = Walves[0] Walves st
1 | Valves[_D].DeenCmd BOOL Decimal
L1 | Valves[_D].CIUsaCmd BDDL Drecimal
i) I “alves[0].0penStatus |BOOL Decimal
1 | \."'6|VES.[D].EE|.I?§BE|S[GU:I -BDD_I__ De_cimgl
E= [ \fglves[ﬂ_].Fau_ItS_tatu_s 'BD_D_L Deci!'nal_
L1 | Valves[q].AutoMode ‘BOOL Decimal
| B \_u"@lve_s[D].FaiITDDper)Tinje _DIN_T Lrecimal
= Walves[1] .Va\ves
L1 | Valvesﬂ]ﬂgentmd BOOL Decimal
= I Valvesﬂ]._tlosetmd BDDL Decimal
L1 | Walves[1].0penStatus BOOL Decimal
1 | \_ialves_['l].t_gl_@edstatq -BDD_I__ De_cm_al
= [ \{glves['l_].Fau_ItS_tatu_s 'B_D_D_L Decu‘nal_
L1 | Valves[‘!_]AutoMode ‘BOOL Decimal
1 | \_u"@lve_s[‘l ].FailToner_ﬂinje _DIN_T Drecimal
| | B Walves[2] Walves
| | B \u"alve_s[S_] Va\\_fgs
|+ Walves[d] Walves
|| Walves[5] alves
| i Valves(s] Walves
| Walves[d] Walves
| Walves[d] Walves
| Valves[d] Walves
2] . | ~
] T\ Monitor Tags ) Edit Tags / R - I
Enter a tagname

47



Chapter2  Software Conversions - Program Structure

Programming Languages

48

This section describes the programming languages that are available with
Step 5 and RSLogix 5000 software. All languages are not standard and
depends on the version of the software purchased. Selection of the

RSLogix 5000 language most suitable to the task will result in easier program
design, more rapid coding, and a program that is easier to understand.

There is one significant difference between the Step 5 and RSLogix 5000
languages. In Step 5, Statement List is the native language of the controller.
This means that other languages are translated to STL. In RSLogix 5000
software, all the languages are native languages in the controller so each is
compiled without reference to any of the others.

Step 5 has these three standard languages:

e Statement List (STL) - is a text-based programming language that uses
statements to define what to execute. In German it is referred to as
Anweisungsliste (AWL). A similar format, called Structured Text, exists
in RSLogix 5000 software.

e Ladder Diagram (LAD) - is a programming method using graphic

symbols in a schematic circuit diagram format. In German it is referred
to as Kontaktplan (KOP).

e Control System Flowcharts (CES) - is a programming method using
graphic symbols. In German it is referred to as Funktionsplan (FUP).
This format also exists in RSLogix 5000 software and is referred to as
Function Block Diagram.

GRAPH 5 is an extension of Step 5 and a software package for graphical
programming of sequential control systems. GRAPH 5 allows a sequence to
be programmed by breaking it down into a seties of steps and transitions,
which are then programmed by using one of the standard languages (STL,
LAD or CFS).

RSLogix 5000 software has four programming languages:

e Ladder Diagram (LD) — comparable to Step 5 LAD, with an expanded
instruction set.

e Structured Text (ST) — comparable in structure to higher level computer
languages such as C and VBA.

e Function Block Diagram (FBD) — Equivalent to Step 5 CFS.
e Sequential Function Chart (SFC) — comparable to Step 5 GRAPH 5/11.

When converting an application from S5 to Logix it is not necessary to choose
the same language in RSLogix 5000 software as was used in Step 5.
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RSLogix 5000 Ladder Diagram

Traditionally, Ladder Diagram is used for implementing Boolean
combinational logic. In RSLogix 5000 software, it can also be used for
sequential logic, motion, data manipulation, and mathematical calculations,
although other languages may be more convenient for these tasks.

RSLogix 5000 Structured Text

Structured Text is a high level procedural language that is similar in structure
to Visual Basic, Pascal and C. It is used primarily for data manipulation and
mathematical calculations, although motion, combinational, and sequential
logic can also be programmed in Structured Text.

RSLogix 5000 Function Block Diagram

Function Block Diagram describes graphically a Boolean or mathematical
function relating input variables and output variables. Input and output
vatiables are connected to blocks by connection lines. An output of a block
may also be connected to an input of another block.

It is a good practice to program PID loops in FBD. It is the most convenient
language for process control.

RSLogix 5000 Sequential Function Chart

SFC is a graphical tool for describing sequential logic as a set of states and
transitions. Outputs may be assigned to a state, and conditions with Boolean
results for transitions to other states defined.
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Conversion of STEP 5 Code
to RSLogix 5000 Software

50

For most applications the easiest conversion is to convert the Step 5 program
to RSLogix 5000 software with the same programming language. So a Step 5
program written in ladder logic should be converted to an RSLogix 5000 ladder
program. Similarly, a Step 5 Control System Flowchart should be converted to
an RSLogix 5000 Function Block Diagram program, and a Step 5 Structured
Text program should be converted to an RSLogix 5000 Statement List
program. However, sometimes it is better to consider another language. In Step
5, PLC code was often programmed in STL for execution speed (no internal
translation to native STL language needed) and because it offered more
flexibility and more powerful programming compared to the other languages.

For example, consider RSLogix 5000 SFC programming language if the Step 5
application is mainly a series of discrete steps that must be executed in an easily
defined sequence. Also, the one-shot instruction that did not exist in Step 5
and must be programmed in a STL can easily be done in an RSLogix 5000
Ladder diagram. Another consideration would be the PIDE block that only
exists in FBD language in RSLogix 5000.

RSLogix 5000 programming languages are more flexible and contain a wider
variety of functions than the older Step 5 package. You may reduce converted
code complexity with RS Logix 5000 functions unavailable in Step 5.

For example, Step 5 does not allow mathematical calculations such as addition
and subtraction to be performed on some data types. You cannot add a
floating point number and an integer without first converting them to the
same format. RSLogix 5000 software, however, can perform these
mathematical calculations on other data types.

RSLogix 5000 software also lets the programmer perform multiple
mathematical calculations in one instruction with the Compute (CPT) function
to reduce code size and complexity when converting from Step 5.

Calculation in RSLogix5000 Ladder Diagram

PT

— Dest Resultl —
0 |

Expresszion (valuel+3)*(value2-8)

To perform a mathematical operation on two operands in Step 5 Statement
List, load these operands into Accumulator Registers, perform the required
mathematical operation on the Accumulator Registers, and transfer the result
from the Accumulator Register to the desired location. RSLogix 5000
Structured Text performs operations directly on the required tags and
transfers the result directly to the required destination without using
Accumulator Registers as in Step 5.

Calculation in RSLogix5000 Structured Text

Desultl:=i{wvalusl+3)* (valuei-6) ;
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One of the first decisions in developing a Logix 5000 project is to define the

functions or operations of your machine or process.

1. Identify the major functions/operations of your machine or process.

2. For each function, choose the programming language that best fits the

function.

e This may require revising the functions list to take advantage of other

languages.

e Use any combination of the languages in the same project.

If the function or group of functions represent

Use this language

Continuous or parallel execution of multiple operations
(not sequenced)

Boolean or bit-based operations

Complex logical operations

Message and communication processing

Machine interlocking

Operations that service or maintenance personnel must
interpret to troubleshoot the machine or process

Ladder Logic (LD)

Continuous process and drive control

Loop control

Calculations in circuit flow

Function Block Diagram (FBD)

High-level management of multiple operations

Repetitive sequences of operations

Batch process

Motion control with structured text

State machine operations

Sequential Function Chart
(SFC)

Complex mathematical operations

Specialized array or table loop processing

ASCII string handling or protocol processing

Structured Text (ST)
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Notes:
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Software Conversions Instructions

The object of this chapter is to demonstrate how typical programming
instruction in S5 can be performed in RSLogix 5000 software. It examines
examples of S5 instructions in other programming languages and seeks to find
the best RSLogix equivalent in each case.

It is not advised to translate the code one on one to RSLogix 5000 software.
Some advanced, predefined instructions in RSLogix 5000 software can replace
whole parts of Step 5 code (instructions did not exist in Step 5). RSLogix 5000
software also offers more functionality such as aliasing, program/controller
tags. Therefore consider other programming techniques rather than imitating
the programming in Step 5. Optimizing code by using the standard Logix
functionality can improve the scan time substantially.

Also see Chapter 4 — Additional RSILogix 5000 Features.
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Binary Instruction: AND

SIMATIC S5

RSLogix 5000

S5 Control System Flowchart

Ho —— &
nz2 ——

niz —

o
data_bit= B —

RSLogix Function Block Diagram

e CIETESE

s _— —=m Outf— —— —& aut_bit1
data_bitz = _ — —] Iz

— — —g In=z

BAND_01
BAMD

Boolean And
u]

Sh Statement List

Al1.0
A2
A3
=03.0

END_IF;

RSLogix 5000 Structured Text

IF data_bit1 AND data_bit2 AND data_bit3 THEN
out_bitl:=1;

SIMATIC S5 - Ladder

—databitl -databits -databitd —outbitl

1 +

ToE—pe sy s wpy e g of i

RSLogix 5000 - Ladder

data_bit1  data_bit2  data_bit3

(End)

b JE ST
el el il
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Binary Instruction: OR

SIMATIC S5

RSLogix 5000

S5 Control System Flowchart

RSLogix Function Block Diagram

BOR_04
a BOR
— 1 =1 ata_bi o]
e I @30 -I Bowolean Or
nz — o
—_— — —=] Im Qut— —
W3 —y RS
- — — —I=
e w"
S5 Statement List RSLogix 5000 Structured Text
011.0 IF data_bhit1 OR data_bit2 OR data_bit3 THEN
onz out_hitl:=1;
0ns3 END_IF;
=03.0

SIMATIC S5 - Ladder

—dat abit ]

~databitd
1 —+

RSLogix 5000 - Ladder

data_hit1

out_hit1

L JE
data_kit2
JE
i

data_bit3

HH
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Binary Instruction: SET/RESET

SIMATIC S5 RSLogix 5000
S5 Control System Flowchart RSLogix Function Block Diagram
G350
SETD. 04
Hog ——%s

o SETD
data_bit1 |

SetDominant
o]

L ——det  owp™ — — o]
N3 —R @ - o
data_bitz o — —z| Resat

S5 Statement List RSLogix 5000 Structured Text
Al1.0 IF data_hit1 THEN
SQ3.0 out_hit1:=1;
AlA END_IF;
R03.0
IF data_hit2 THEN
out_bit1:=0;
END_IF;

SIMATIC S5 - Ladder

data_hitt out_kit1

0 ] F L —T
data_hit2 out_hit1

1 1 E {1—

[Endl ‘l
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Binary Instruction: PULSE
SIMATIC S5 RSLogix 5000

The pulse instruction is used to detect a change of state of a digital flag and it generates a pulse that is ON for once scan
cycle when this change of state occurs. RSLogix 5000 software has a dedicated pulse function while in S5 the function can
be constructed as shown below. This is a good example of where it may be an option to use another language in

RSLogix 5000 software than in the original Sb project.

S5 Statement List RSLogix 5000 Structured Text
(F2.0 =1 for one cycle after 1.0 =1) (PulseQutput =1 for one cycle after Pulselnput goes from 0 to 1)
Al1.0 IF Pulselnput and NOT PulseFlag THEN
AN F4.0 PulseOutput :=1;
=F2.0 ELSE
Al0 PulseOutput:=0;
=F4.0 END_IF;
PulseFlag :=Pulselnput;

SIMATIC S5 - Ladder

RSLogix 5000 - Ladder

data_bitl  clata_bit out_kit1
kg I T
0 JF [ons]

(Enef)
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Binary Instruction: Transfer/Move

SIMATIC S5 RSLogix 5000
S5 Statement List RSLogix 5000 Structured Text
L FW10 data_word? = data_word1;

TFW12

SIMATIC S5 - Ladder

-Datalll —DatallZ

RSLogix 5000 - Ladder

R
o Move —
Source data_word!
0 &
Dest data_weared2
0+
(Enil)
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On Delay Timer

RSLogix 5000 software for Statement List and Ladder formats.

preset of the timer and y denotes the time base as one of the following:

0=>0.01sec
.1=>0.1sec
2=>1sec
.3=>10sec

In RSLogix 5000 software, the time base is in milliseconds.

Usage of the RES instruction is optional.

Function S5 RSLogix 5000
Timer Enable 11.0  data_hit1

The following example shows how a ON DELAY function in SIMATIC S5 can be converted into a similar function in

In S5 the time base is determined by the digit after the decimal point in the statement L KT xxx.y, where xxx denotes the

The RSLogix 5000-equivalent bit/word for each bit/word used in the S5 in the following example is shown below.

# Program Tags - MainProgram

Reset 1.1 data_bit2
Output Q4.0 out_hit1
S5 Statement List RSLogix 5000 Structured Text
A 1O T2.Pre :=9000;
L KT9.2 T2 Reset = data_bit2;
SR T3 T2 TimerEnable := data_bit1;
A 1.1 out_hit1 :=T2.DN;
R T3
A T3 where timer T2 is defined as data type FBD_TIMER in the
= Q4.0 program tags as follows.

Scope: |CBMarProgram v Showr... Show All

Mame | [ata Type Fi I Style

[z 12 |Fep_TiMER _
| T2Enableln |BOOL | Decimal
= T2.TimerEnable BOOL | Decimal
| wiT2FRe DINT | Decimal
= T2 Resset BOOL Decimal
| T2EnableOut BOOL | Decimal
|| BT2ACC DINT Decimal
| TaeM EOOL | Decimal
| | T |BOOL il
| TapN \BOOL | Decimal
| FT25tatus _ |DINT |Hex
| T2instuctFaul BOOL | Decimal
= T2 Presetiny BOOL | Decimal
<[ » [\ Monitor Tags 4 Edit Tags / 1
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SIMATIC S5 - Ladder

RSLogix 5000 - Ladder

data_hit1 T
z b Timer Cn Delay [ EM ——
Timer T
Preset Q000 0N —
Accum 0 &
T1.0M aut_kit1
1 —E -
data_bit2 T
2 =k RES —

Scope: C&Maiangram j Sho... Show Al

MName Diata Type
(=11 TIMER
+ T1.PRE DINT
+ T1.ACC DINT
T1.EM BOOL.
ST BOOL
T1.0M BOOL

Manitar T Edit T2
4] » ]\ Monitar Tags AEdit Tags /] 4
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Chapter 3

Off Delay Timer

RSLogix 5000 for Statement List and Ladder formats.

The following example shows how an OFF DELAY function in SIMATIC S5 can be converted into a similar function in

Usage of the RES instruction is optional.

The RSLogix 5000-equivalent bit/word for each bit/word used in the S5 in the following example is shown below.

Function S5 RSLogix 5000
Timer Enable 11.0  data_hit1
Reset 1.1 data_bit1
Output Q4.0 out_bit1
S5 Statement List RSLogix 5000 Structured Text
AN 1.0 T1.Pre := 9000;
L KT9.2 T1.Reset := data_hit2;
SF T3 T1.TimerEnable := data_bit1;
A 1.1 TOFR(TT);
R T3 out_bit1 :=T1.DN;
A T3
= Q4.0 where timer T1 is defined as data type FBD_TIMER in the

program tags as follows.

# Program Tags - MainProgram

Scope: C&MainF’rUgram - Show... Showe &l

Mame | Data Type ﬂ| Style j
[= 18 | FED_TIMER |

|| TE Enableln EOOL Decimal

| TETimerEnable BOOL Decimal

| | BITEPRE DINT  Decimal

bt TEReset EOOL Decimal

| TEEnableOut BOOL Decimal

|| BiTBACC DINT  Decimal

| [TEEN BOOL | Decimal

| | [TETT BOOL | Decimal

| TEDM BOOL Decimal

|+ TEStatus DINT \Hex fre

= TE InstructF ault EOOL Decimal

= TE Preseting EOOL Decimal -

« [+ [\ Monitor Tags ) Edit Tags / K LIJ
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SIMATIC S5 - Ladder

RSLogix 5000 - Ladder

data_hit1

3 -
50N

4 ik
data_kit2

5 —E

TOF
Timer Off Delay BN 3——
Timer T5
Preset 9000 DM 3—
Accum 0
out_bit1
—
T3
RES —|

where timer T5 is defined as data type TIMER in the program tags as follows.

Program Tags - MainProgram

Scope: E&MainProgram j Show... Show Al

[«

Mame |Data Tupe o] Shyle
(=15 | TiMER |
+ TB.PRE DINT Decimal
+ THACC DINT Decimal
| T5.EN BOOL Decimal
- TETT BOOL Decimal
T5.OM BOOL Decimal

4_|D [\ Monitor Tags AEdit Tags / <

s
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Counter - UP

The following example shows how a COUNTUP function in SIMATIC S5 can be converted into a similar function in
RSLogix 5000 for Statement List and Ladder formats.

The RSLogix 5000-equivalent bit/word for each bit/word used in the S5 in the following example is shown below.

Function Sh RSLogix 5000
Counter Preset  DW20  data_word1
Counter Reset 141 data_hit2
Count Up 14.2 data_bit1
Output 02.0 out_hit1
SH Statement List RSLogix 5000 Structured Text
A 4.0 C1.Pre := data_word1;
L DW?20 C1.Reset := data_hit2;
S C1 C1.CUEnable := data_bit1;
A 14.1 CTUD(CT);
R C1 out_hit1 :=C1.DN;
A 14.2
cu @ where timer C1 is defined as data type FBD_COUNTER in the
A C1 program tags as follows.
= 04.0
# Program Tags - MainProgram
Scope: |CEMainProgram v Show.., Show All
Name | Data Type o |ﬂ
=0 FBD__EDUNTEH
[ ClEnableln | BooL
. C1.CUEnable EOOL
| | C1CDEnsble BOOL
| + C1.FRE DINT
] C1.Reset BOOL
|| I EI‘I..lEnaIlJIeDu.t BlDD.Ll
= + C1.ACC DIMT
1 Cl.cu EBOOL
- i E_‘I.ED EOOL i
|| I C1.0M EOOL
1 1.0 BOOL
C1.UM EOOL -
< [ » |\ Monitor Tags AEdit Tags /] <] | L,_‘
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SIMATIC S5 - Ladder

RSLogix 5000 - Ladder

data_kit1 TU
J E Court Up HoCU ——
Courter COURTUR
Preset 25 &DN—
Accum 0 &
data_hit2 COUMTUR
FE RES:—

where timer COUNTER is defined as data type COUNTER in the program tags as follows.

'# Program Tags - MainProgram

Scope: |QMainF‘rogram L4 Show... Shaw All

alie

Mame |_Data 'i'ype

1 [Ecountue | counteR
+ COUNTUR PRE DINT
+ COUNTUP ACC DINT
| couwTuecu BOOL
| couwTuRcD BOOL
| countueon BOOL
| countueov BOOL
COUNTUR.LN BOOL

Maonitor Tags hEdit Tags /] «| |

[
[
[
b
[
[
[

S
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Counter - DOWN

The following example shows how a COUNTDOWN function in SIMATIC S5 can be converted into a similar function in
RSLogix 5000 for Statement List and Ladder formats.

The RSLogix 5000-equivalent bit/word for each bit/word used in the S5 in the following example is shown below.

Function S5 RSLogix 5000
Counter Preset DW20  data_word1
Counter Reset 141 data_hit2
Count Down 14.2 data_bit1
Output 02.0 out_hit1
S5 Statement List RSLogix 5000 Structured Text
A 14.0 C1.Pre := data_word1; => space before :=
L DW?20 C1.Reset := data_hit2;
S C1 C1.CDEnable := data_bit1;
A 14.1 CTUD(CT);
R C1 out_bit1 :=C1.DN;
A 14.2
cD @ where counter C1 is defined as data type FBD_COUNTER is the
A C1 program tags as follows.
= Q2.0

# Program Tags - MainProgram

Scope: ’W Showe... Show All
M ame | [rata Type fil |ﬂ
[ |=c FBD_COUNTER
[ ClEnablen | eooL
| [ cicuenabe BOOL
| | | cicoEnabls BOOL
| | EoipRe DINT
| | | CiResel BOOL
| ClEnsbenu BODL
| Eoec DINT
| | Focd BOOL
| | o BOOL —
| oiow BOOL
| | oo BOOL
B BOOL =
< Manitar Tags M Edit Tags}] 4 | L,_‘
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SIMATIC S5 - Ladder

RSLogix 5000 - Ladder

data_hitt

—3E

ciata_hit2

TC
Count Doven —CCD —
Courter COUMNTDOW
Pra=zet 25 #-CDN—
ACCUM 0 &
COUMTDCW
RES —o7

L

where counter COUNTDOWN is defined as data type COUNTER is the program tags as follows.

'# Program Tags - MainProgram

Soope: |C§MainProgram - Shaw... Show Al

Mame Data Tupe

|— COUNTDOWHN COUNTER
+ COUNTDOWM.FRE DINT [
+ COUNTDOWM.ACC DIMT [
- COUMTDOWM.CLU BOOL [
- COUMTDOWM.CD BOOL i1
- COUNTDOWM. DM BOOL [
| COUMNTOOWMN. 0 BOOL [

COUMTDOWM.LIM BOOL

4 ] » [\ Monitor Tags AEdit Tags /] 4
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Comparison - Equal

Function
Operand1
Operand2
Output

S5

1B19
1B20
Q3.0

RSLogix 5000
data_word1
data_word2
out_bit1

In the following comparison function the two operands are compared and if found to be equal then the output is set to 1.

The RSLogix 5000-equivalent bit/word for each bit/word used in the S5 in the following example is shown below:

S5 Statement List

RSLogix 5000 Structured Text

L IB19
L 1B20
I=F

= (030

If data_word1 = data_word2 THEN

out_bit1 =1;
else

out_bit1 :=0;
END_IF;

SIMATIC S5 - Ladder

-Dataild

~Datallg

RSLogix 5000 - Ladder

ECiLl

10 — Equal
Source &

Source B

aut_hit1

data_weordt

0 &
data_weord2

0 &

Publication LOGIX-APQ10B-EN-P - May 2010

67



Chapter 3

Software Conversions Instructions

68

Comparison - Greater Than

In the following comparison function the Operand 1 is compared to Operand 2 and if Operand 1 > Operand 2 then the output

issetto1.

The RSLogix 5000 equivalent bit/word for each bit/word used in the S5 in the following example is shown below:

Function S5 RSLogix 5000
Operand 1 IB19 data_word1
Operand 2 |B20 data_word2
Output Q3.0 out_hit1
S5 Statement List RSLogix 5000 Structured Text
L IB19 If data_word1 > data_word2 THEN
L 1B20 out_bit1:=1;
>F else
= (030 out_hit1 :=0;
END_IF;

SIMATIC S5 - Ladder

-Datalld

=Datallt

—outhitl
[

RSLogix 5000 - Ladder

RT

out_kit1

12 Greater Than (L=B)
Source A data_word!
0 &
Source B data_word?2
0%
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Chapter 3

Comparison - Less Than

issetto1.

In the following comparison function the Operand 1 is compared to Operand 2 and if Operand 1 < Operand 2 then the output

The RSLogix 5000 equivalent bit/word for each bit/word used in the S5 in the following example is shown below:

Function S5 RSLogix 5000
Operand 1 IB19 data_word1
Operand 2 [B20 data_word2
Output 03.0 out_hit1
S5 Statement List RSLogix 5000 Structured Text
L IB19 If data_word1 < data_word2 THEN
L IB20 out_bitl :=1;
<F else
= Q3.0 out_bit1 :=0;
END_IF;

SIMATIC S5 - Ladder

-Datalld

-outbitl

RSLogix 5000 - Ladder

LE=

12

Less Than (&A=E)

Srirre & data_wenredd

Source B data_word2

kit

0 &

0 &
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Comparison - Not Equal

In the following comparison function the two operands are compared and if found to be NOT equal then the output is set to

1.

The RSLogix 5000 equivalent bit/word for each bit/word used in the S5 in the following example is shown below:

Function S5 RSLogix 5000
Operand1 IB19 data_word1
Operand2 |B20 data_word2
Output Q3.0 out_hit1
S5 Statement List RSLogix 5000 Structured Text
L IB19 If data_word1 <> data_word2 THEN
L IB20 out_bit1:=1;
><F else
= (030 out_hit1 :=0;
END_IF;

SIMATIC S5 - Ladder

RSLogix 5000 - Ladder

"

PEC

Mot Ecjusl

Source & data_wvord?

Source B data_woard2

out_hitd

0 &

0 &
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Comparison - Greater Than or Equal To

In the following comparison function the Operand 1 is compared to Operand 2 and if Operand 1 >= Operand 2 then the
output is setto 1.

The RSLogix 5000 equivalent bit/word for each bit/word used in the S5 in the following example is shown below:

Function S5 RSLogix 5000
Operand1 IB19data_word1
Operand?2 [B20 data_word2
Output 03.0 out_hit1
S5 Statement List RSLogix 5000 Structured Text
L IB19 If data_word1 >= data_word2 THEN
L 1B20 out_bitl :=1;
>=F else
= Q3.0 out_bit1 :=0;
END_IF;

SIMATIC S5 - Ladder

-Datalld
—outhitl

~Datalls 0 _—

RSLogix 5000 - Ladder

EC ot _bit1

14 ——1 Grtr Than or Egl (A==E) —

Source & data_word!
0 &

Source B data_word2
0 &
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Comparison - Less Than or Equal To

In the following comparison function the Operand 1 is compared to Operand 2 and if Operand 1 <= Operand 2 then the
output is setto 1.

The RSLogix 5000 equivalent bit/word for each bit/word used in the S5 in the following example is shown below:

Function S5 RSLogix 5000
Operand1 IB19 data_word1
Operand2 IB20 data_word2
Output Q3.0 out_bit1
§5 Statement List RSLogix 5000 Structured Text
L IB19 If data_word1 <= data_wordZ THEN
L IB20 out_hit1 =1;
<=F else
= 030 out_hit1 :=0;
END_IF;

SIMATIC S5 - Ladder

-Datalld
—outhitl

{ 1 —|

RSLogix 5000 - Ladder

{ ECh out_hit1
15 —— Less Than or Egl (&==B) —
Source A data_word]
0«
Source B data_word2
0«
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Jump Operations
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Jump operations programmable in S5 can easily be converted to RSLogix 5000
software. The function of these jump instructions is to select to
include/exclude the execution of code sections based on the TRUE/FALSE
result of other instructions (for example, COMPARE or AND).

Besides these jump functions, RSLogix 5000 software also contains the
following instructions that can be used in Structured Text to repeatedly
execute a section of code before advancing to the next instruction.

e FOR...DO — executes a section of code a specified number of times.

e WHILE...DO — continually execute a portion of code as long as certain
conditions are true.

e REPEAT...UNTIL - continually execute a portion of code until certain
conditions ate true.

Other similar functions that are available in RSLogix 5000 software are:

e CASE OF — select what instruction to execute based on a numerical value.

e JF...THEN...ELSE — executes a section of code if conditions are true.

13
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Conditional Jump

In the following example of the Conditional Jump function, the instruction that turns on the output if the input is on is
executed only if the two data words are NOT equal.

Function S5 RSLogix 5000
Operand 1 IB19 data_word1
Operand 2 IB20 data_word2
Input 1.0 data_bit1
Output Q4.0 out_bit1
S5 Statement List RSLogix 5000 Structured Text
L 1B19 RSLogix 5000 Structured Text has instructions that allow the
L 1B20 program to jump to other subroutines but does not permit the
><F program to jump to another point in the same subroutine.
JC =DESA
A 110 The alternative structure is:
= Q4.0 If data_word1 <> data_word2 then
DESA: NOP O ... (code that is after the NOP Q)
else
Out_hit1 := data_bit1;
End_if;

SIMATIC S5 - Ladder

S5 Ladder has instructions that allows the program to jump to other subroutines but does not permit the program to jump to
another point in the same subroutine.

RSLogix 5000 - Ladder

NEG DESA
16 ——1 Mot Equal JMP
Source & data_word]
0 &
Source B data_word2
0 &
data_hit1 ot _bit1
17 1 F —
DESA MOP
18 —{LBL ] —
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Unconditional Jump

In the following example of the Unconditional Jump function, the instruction that activates the output (if the input is on) is

never executed regardless of whether the two data words are equal.

Function S5 RSLogix 5000
Operand 1 IB19 data_word1
Operand 2 IB20 data_word2
Input 1.0 data_bit1
Output 04.0 out_bit1
S5 Statement List RSLogix 5000 Structured Text
L IB19 RSLogix 5000 Structured Text has instructions that allow the
L 1B20 program to jump to other subroutines but does not permit the
><F program to jump to another point in the same subroutine.
JU = DESA
A 1O
= 040
DESA: NOP

SIMATIC S5 - Ladder

S5 Ladder has instructions that allow the program to jump to other subroutines but does not permit the program to jump to
another point in the same subroutine.

RSLogix 5000 - Ladder

DESE

18 WP —
data_bit1 aut_it1

20 ] E =
DESE MCP

21 —{LBL ] —

Miscellaneous Jump

Execution of comparison operations in S5 sets condition codes CCO & CC1.

S5 Instruction

Description

RSLogix 5000 Implementation

JZ ACCU 2=ACCU 1 Equivalent to the equal to
comparison instruction (EQ)
JN ACCU 2 <> ACCU 1 Equivalent to the not equal to
comparison instruction (NEQ).
JP ACCU 2 > ACCU 1 Equivalent to the greater than
comparison instruction (GT).
JM ACCU 2 <ACCU 1 Equivalent to the less than

comparison instruction (LT).

Publication LOGIX-APQ10B-EN-P - May 2010
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Overflow Jump Function JO

With S5 you can work with decimal number in the range -32768 to +32768. If the result of the arithmetic operation is
outside this range then S5 sets the overflow bit, OV. The instructions JO can be used to program a jump if this bit is set.
This is often used in programs to run error handling code when values exceed their expected range.

With RSLogix 5000 software, the data type DINT can be used to store a 32-bit signed integer value between the range
-2,147,483,648 to +2,147,483,647 therefore overflow of data is not usually an issue. However, if required, a combination of
a greater than (GT) or less than (LT) comparison instruction and a jump (JMP) instruction can be used in RSLogix to exceed
a jump if values exceed a specified range. RSLogix 5000 software also includes an arithmetic overflow status flag (S:V) that
is set if a value cannot fit into the destination because the value is greater than the maximum value for the destination or
less than the minimum value for the destination. This overflow bit can be used in conjunction with the JUMP (JMP)
instruction to replicate the functionality of the S5 JO instruction.

16
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Arithmetic Operations
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Arithmetic operations programmable in S5 can easily be converted to RSLogix
5000 software. The main difference between the two systems is that in S5
Statement List each operand is loaded into an accumulator before the
operation is performed and then the result can be transferred to the required
destination. The corresponding RSLogix 5000 Structured Text code is simpler
as it executes the operation on the operands directly. In S5 all operands for a
arithmetic operation must be of the same type (that is, 16 bit fixed point, 32 bit
fixed point or 32 bit floating point) but in RSLogix 5000 operands of other
types can be used in the same instruction.

The following RSLogix 5000 arithmetic operations have no corresponding
instruction in S5.

e MOD - Divides one operand by another and places the remainder in the
specified destination.

e ABS — Takes the absolute value of the source and places it in the
destination.

e CPT — Allows the programmer to define multiple arithmetic operations in
one instruction

The following RSLogix 5000 advance arithmetic operations have no
corresponding instruction in S5.

e LN — Computes the natural log of an operand and places it in the specified
destination.

e LOG - Computes the base 10 log of an operand and places it in the
specified destination.

e XPV — Computes the value of operand 1 (X) to the power of operand 2
(Y) and places the result in the specified destination.

S5 has increment (INC) and decrement (DEC) instructions that ate used to
increment and decrement the value in the accumulator. RSLogix 5000 software
does not use the accumulator in the same way as S5 so this functionality can be
achieved with the add or subtract instructions in the RSLogix 5000 software.

Examples

The following examples illustrate how to convert the following arithmetic
functions from S5 to RSLogix 5000.

e Addition
e Subtraction
e  Multiplication

e Division

n
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Addition
S5 uses three addition instructions depending on whether the operands are 16 bit integers, 32 bit integers or floating point
numbers. RSLogix 5000 software has one addition instruction that can be used regardless of the format of the operands.
Note that you can mix data types, but loss of accuracy and rounding error might occur and the instruction takes more time
to execute. You can check the S:V bit to see whether the rest was truncated.
Function S5 RSLogix 5000
Operand 1 (16 bit) FW18 data_word1
Operand 1 (32 bit) FD30
Operand 1 (floating point) FD42
Operand 2 (16 bit) FW20 data_word2
Operand 2 (32 bit) FD34
Operand 2 (floating point) FD46
Output (16 bit) FW22 data_word3
Output (32 bit) FD38
Operand (floating point) FD50
S5 Statement List RSLogix 5000 Structured Text
16 bit fixed point numbers
L Fw18
L FwW20
+F
T Fw22
S5 Statement List
32 bit fixed point numbers
L FD30
L FD34 data_word3 := data_word1 +
+D data_word?;
T FD38
S5 Statement List
32 bit floating point numbers
L FD42
L FD46
+G
T FD50
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SIMATIC S5 - Ladder
16 bit fixed point numbers

RSLogix 5000 - Ladder

800
22 Acded —
Source A data_wordl
0 &
Source B data_word2
0 &
Dest data_weord3
0 &
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Subtraction

S5 uses three subtraction instructions depending on whether the operands are 16 bit integers, 32 bit integers or floating
point numbers. RSLogix 5000 software has one subtraction instruction that can be used regardless of the format of the
operands.

Note that you can mix data types, but loss of accuracy and rounding error might occur and the instruction takes more time to
execute. You can check the S:V bit to see whether the rest was truncated.

Function S5 RSLogix 5000
Operand 1 (16 bit) FW18 data_word1
Operand 1 (32 bit) FD30

Operand 1 (floating point) FD42

Operand 2 (16 bit) FW20 data_word2
Operand 2 (32 bit) FD34

Operand 2 (floating point) FD46

Output (16 bit) FwW22 data_word3
Output (32 bit) FD38

Operand (floating point) FD50

S5 Statement List RSLogix 5000 Structured Text

16 bit fixed point numbers

L Fwi1s
L FW20
¥

T FW22

S5 Statement List
32 bit fixed point numbers

L FD30
L FD34 data_word3 := data_word1 -
-D data_word2;

T FD38

S5 Statement List
32 bit floating point numbers

L FD42
L FD46
-G

T FD50
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SIMATIC S5 - Ladder
16 bit fixed point numbers

Fr Ez

RSLogix 5000 - Ladder

SUB
Subtract —

23

Source & data_word]
0+
Source B data_word2
0+
Dest data_word3
10 &
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Multiplication

S5 uses two multiplication instructions depending on whether the operands are 16 bit integers or floating point numbers.
RSLogix 5000 software has one multiplication instruction that can be used regardless of the format of the operands.

Note that you can mix data types, but loss of accuracy and rounding error might occur and the instruction takes more time

to execute. You can check the S:V bit to see whether the rest was truncated.

Function S5 RSLogix 5000
Operand 1 (16 bit) FW18 data_word1

Operand 1 (floating point) FD30

Operand 2 (16 bit) FW20 data_word2

Operand 2 (floating point) FD34

Output (16 bit) Fw22 data_word3

Operand (floating point) FD48

S5 Statement List RSLogix 5000 Structured Text

16 bit fixed point numbers

L Fwis
L Fw20
xF

L Fwi8
L FwW20
xF

T Fw22

S5 Statement List
32 bit fixed point numbers

This function can not be performed in S5. Numbers must first be converted
to floating point format.

S5 Statement List
32 bit floating point numbers

L  FD30
L FD34
XG

T FD38

data_word3 := data_word1 +
data_word2;

data_word3 := data_word1 *
data_word2;
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SIMATIC S5 - Ladder
16 bit fixed point numbers

RSLogix 5000 - Ladder

hALL
24 huttiply —
Source & data_wordd
0 &
Source B data_wword2
0 &
Dest data_wvord3
0+
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Division

S5 uses two division instructions depending on whether the operands are 16 bit integers or floating point numbers.
RSLogix 5000 software has one division instruction that can be used regardless of the format of the operands.

Note that you can mix data types, but loss of accuracy and rounding error might occur and the instruction takes more time

to execute. You can check the S:V bit to see whether the rest was truncated.

Function S5 RSLogix 5000
Operand 1 (16 bit) FW18 data_word1
Operand 1 (floating point) FD30

Operand 2 (16 bit) FW20 data_word2
Operand 2 (floating point) FD34

Output (16 bit) Fw22 data_word3
Operand (floating point) FD38

S5 Statement List
16 bit fixed point numbers

RSLogix 5000 Structured Text

L FW18
L FW20
F

L FW18
T Fw22

S5 Statement List
32 bit fixed point numbers

This function can not be performed in S5. Numbers must first be converted
to floating point format.

S5 Statement List
32 bit floating point numbers

L FD30
L FD34
G

T FD38

data_word3 := data_word1 /
data_word2;
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SIMATIC S5 - Ladder
16 bit fixed point numbers
RSLogix 5000 - Ladder
Ll
B Divvicle: —
Source & data_worch
0 &
Source B data_word2
0 &
Dest data_weord3
0 &
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S5 refers to independent portions of code as blocks while RSLogix 5000
softwate refers to these as subroutines.

S5 uses two block call instructions, Jump Conditional (JC) and Jump
Unconditional (JU), to call other program blocks.

RSLogix 5000 software has a similar JumpToSubroutine (JSR) instruction to
implement this operation. Compatison or Boolean logic can be placed in front
on the RSLogix 5000 JSR instructional to achieve the functionality of the S5
conditional block call function.

At the end of each block S5 has the following instructions:

¢ Block End (BE) -Identifying the end of a function/program block

e Block End Conditional (BEC) - Causes the current program/function
block to end if the proceeding conditions ate true.

e Block End Unconditional (BEU) - Causes the current program block to
end unconditionally

RSLogix 5000 software has a similar ReturnFromSubroutine (RET)
instruction to implement this operation. Comparison or Boolean logic can be
placed in front on the RSLogix 5000 RET instructional to achieve the
functionality of the S5 Block End Conditional and Block End Unconditional
function.

It is not necessary to specify the end of an RSLogix 5000 program subroutine.

If it is not specified then the code assumes that the routine ends when the last
instruction in the routine has been executed.
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16 bit fixed point numbers

Block Calls
Function S5 RSLogix
Operand 1 F10.3 data_bit1
Operand 2 PB10 Alarms
S5 Statement List RSLogix 5000 Structured Text

A F103
JC PB10

In the following example the code will jump to PB 10 if F10.3 =1.

In the following example the code will
jump to the Alarms routine if data_bit1
=1,

if data_bit1 then
JSR (Alarms);
end_if;

state of F10.3

A F103
JU PB10

In the following example the code will jump to PB 10 regardless of the

In the following example the code will
jump to the Alarms routine
unconditionally.

JSR (Alarms);

SIMATIC S5 - Ladder

Conditional Jump

Unconditional Jump

RSLogix 5000 - Ladder

Conditional Jump

ISR

Unconditional Jump

Jump To Subroutine
Fouting Mame  &larms

SR

Jump To Subroutine
Routine Mame  Alarms
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RSLogix 5000 software allows for the option of parameters to be passed to
subroutines and also allows for the subroutine to return a result to the calling
routine by using the RET function.

The following RSLogix 5000 example illustrates how the JSR/SBR instructions
can be used to pass parameters to the called subroutine and return a parameter
from the subroutine to the main routine. In this example, the data_word1 value
is passed to the parameter flow] while the data_word2 value is passed to the
parameter flow2. The called subroutine, Calculation, evaluates the parameter
fault and this value is passed to the parameter out_bitl in the calling routine.

Instead of using a subroutine, another option is to use the Add-On Instruction
functions as discussed in Chapter 2.

RSLogix 5000 Parameter Passing

27

ISR

Jump To Subroutine —
Routing Mame  Calculation
Input Par cata_wordi
Input Par cata_word2
Return Par out_hit1

E MainProgram - Calculation

BF: MOP ~
—— Subroutine — i
Input Par Thowe 1
It Par w2
RET
Return fram Subroutine ——
Return Par fault
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Shift Operations S5 has the following instructions that will shift the contents of the accumulator
to the left/right by the number of bits specified by the patameter.

Instruction

Description

SLW

Shifts the contents of the accumulator ACCU1-L (word) to the
left by the number of bits specified in the parameter.

SLD

Shifts the contents of the accumulator ACCU1 (double word) to
the left by the number of bits specified in the parameter.

SRW

Shifts the contents of the accumulator ACCU1-L (word) to the
right by the number of bits specified in the parameter.

SRD

Shifts the contents of the accumulator ACCU1 (double word) to
the right by the number of bits specified in the parameter.

This functionality can be achieved in RSLogix 5000 Ladder by using the Bit
Field Distribute (BFD) function. In this function the following parameters are

specified.

Parameter

Description

Source

the register that contains the bit to be shifted

Source bit

the number of the lowest bit to be moved

Destination

the register that contains the bits after the shift is performed

Length

number of bits to be shifted

The BFD function provides greater flexibility than the S5 shift instructions
because with the S5 shift instructions it is only possible to shift the entire
contents of a register while with the RSLogix 5000 BFD function it is possible
to shift any specified subset of bits.
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This BFD function is not available in RSLogix 5000 Structured Text but a
similar function called Bit Field Distribute with Target (BFDT) can produce
the same results.

Shift Left

The following example shows how S5 shifts the bits in FW18 by 4 places to the left and how the equivalent functionality is

achieved by using RSLogix software.

S5 RSLogix 5000
FW18 data_word1
FW20 data_word2
S5 Statement List RSLogix 5000 Structured Text

16 bit fixed point numbers

L Fwi1s
Stw 4
TFW20

BTDT_01.Length := 32,

BTDT_01.DestBit := 4;

BTDT(BTDT_01);

BTDT_01.Source := data_word1;

BTDT_01.SourceBit :=0;

BTDT_01.Target := data_word2;

data_word3 := BTDT_01.Dest;

SIMATIC S5 - Ladder

RSLogix 5000 - Ladder

30

BTC
Bit Field Distribute —
Source data_word!
0 &
Source Bit 0
Dest data_word2
0 &
Dest Bit 4
Length 32
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Conversion Operations Siemens S5 uses the two’s complement system in which negative numbers are
represented by the two’s complement of the absolute value. The following
instructions change the sign of a 16 bit word and a 32 bit double word integer.

S5 Instruction

Description

CSW

Form two’s complement of ACCU 1-L (bits 0 to 15)

CSD

Form two's complement of ACCU1 (bits 0 to 31)

The RSLogix 5000 Negate (Neg) instruction performs the same function.

Negate

The following example shows how S5 changes the number sign in DW64 and places the result in DW78, and how the
equivalent functionality is achieved by using RSLogix software.

S5 RSLogix 5000
DW64 data_word1
DW?78 data_word2
S5 Statement List RSLogix 5000 Structured Text
16 bit fixed point numbers
L DW64
CSW data_word?2 := -data_word1;
TDW78

SIMATIC S5 - Ladder

RSLogix 5000 - Ladder

HEG

i

Megate

Source data_word]
0 &

Dest data_word2
0«
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S5 Instruction Description

DEF

Convert a 16 bit fixed point from BCD into binary

DED

Convert a 16 bit fixed point from BCD into binary

The RSLogix 5000 Convert to Integer (FRD) instruction performs the same

function.
BCD to Integer

S5 RSLogix 5000

DWo4 data_word1

DW78 data_word2

S5 Statement List RSLogix 5000 Structured Text

16 bit fixed point numbers
L DW64
DEF This instruction is not available in structured text format.
TDW78

SIMATIC S5 - Ladder

RSLogix 5000 - Ladder

5

FRL
From BCD

Sruree data_wenrdd

0 &
D=l Uatlw_wvord2

1 &
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S5 Instruction Description

DUF

Convert a 16 bit fixed point from binary to BCD

DUD

Convert a 32 bit fixed point from binary to BCD

The RSLogix 5000 Convert to BCD (TOD) instruction performs the same

function.
BCD to Integer

S5 RSLogix 5000

DWo4 data_word1

DW78 data_word2

S5 Statement List RSLogix 5000 Structured Text

16 bit fixed point numbers
L DW64
DUF This instruction is not available in structured text format.
TDW?78

SIMATIC S5 - Ladder

oW 64 DIr 7a

RSLogix 5000 - Ladder

ToD

ToBCD

Source  data_word]

Dest data_wword2

0 &

0 &
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FDG- Convert a 16 bit fixed point from binary to BCD

In RSLogix 5000 software, this functionality is achieved by defining a register
as having floating point format and moving an integer into it by using the
MOVE (MOV) instruction in Ladder ot the := instruction in Structured Text.

Integer to Floating Point

S5 RSLogix 5000

DD64 data_word1
DD78 data_floatingpoint

S5 Statement List
16 bit fixed point numbers

RSLogix 5000 Structured Text

L DD64
FDG
TDD78

{ST_real:=ST_DblInt;

: I STDocument f

EE

Watch List
C 7

Hame ] Scope | Value |

T_Dbllnt ProcessPlantl 3
T_real ProcessPlant] 31.0

SIMATIC S5 - Ladder

RSLogix 5000 - Ladder

Mo

Move

Source  Dblint_dataword

T2e
Dest Float_dataword
720 %
M arne: £ | Scope |Va|ue ('l Ciescription
+ Dblint_dataword ProcessPlant] | 72
Float_dataword ProcessPlant] TZ.0
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DUD - Convert a floating point number to a 32 bit fixed point format.

In RSLogix 5000 software, this functionality is achieved by defining a tag with
Data Type = REAL (as shown below) and transferring it to a tag with Data
Type = DINT by using the MOVE (MOV) instruction in ladder ot the :=
instruction in Structured Text.

Scope; E&Mainprogram - Shaw... Show All

| Mame

l Data Type T»'| Style

[

dats_floatingpaint ‘REAL |Float

Floating Point to Integer

DD78 data_word2

S5 RSLogix 5000
DD64 data_floatingpoint

S5 Statement List
16 bit fixed point numbers

RSLogix 5000 Structured Text

L DD64
DuD
TDD78

ST _DblInt:=ST real:

& | Scape [Value £
ProcessPlant] 23
ProcessPlant] 23.2

SIMATIC S5 - Ladder

RSLogix 5000 - Ladder

Pl
1] hdowe 1
Source Float_dataword
17.1 #
Dest  Dblint_dataword
17 %
Name & | Scope |Value “| Drescription
|+ Dblint_dataword PracessPlantl 17
Flast_dataward PracessPlant]
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Chapter 4

Additional RSLogix 5000 Features

Introduction The objective of this chapter is to describe RSLogix 5000 features unavailable in
S5. Using these features can result in a more unified RSLogix 5000 application
structure than one created by directly converting S5 program components.

There are programming and structure elements in RSLogix 5000 software that
differ from S5. The goal of this chapter is to highlight these differences so the
programmer understands these features and can use them to achieve the most
efficient conversion of an application from S5 to RSLogix 5000 software.

The goal of this chapter is to:

e provide information to the S5 user to make the design process easier and

quicker.
e highlight RSLogix 5000 capabilities to avoid programming controller
features.
Task Monitor RSLogix 5000 software includes a tool called Task Monitor that helps analyze

scheduled tasks, and much more. The screen shot below shows how
information about your controller’s tasks can be viewed in one table.

The other tabs provide additional system-level information on your
controller’s performance. The tool is included as standard on the RSLogix
5000 installation disk.

11 Login5000 Task Monitor - dev_18Aug[1756-163] g ] |

Communications  Options  Help

User Tasks |Pracesse-s| Performance | Networking | Etheiet/P |

Name |__Rate | CPU | Prioiity | LastScan | MaxSecan | Walchdog | Overdap | Stat
13_3 MainT azk “500,000us  0.70%  Lowest 3524us 5,852us 500,000 1] Runr
LE'J task_02s 200,000us 0.16% g 548us 894us 500, 00w 1] Runr
Li:‘fﬁ task_04s 400,000uz 0.04% 10 Thdus 1.182us 500, 00w 1] Runr
L@ task_0s 100,000us = 017% 5 134us 426us 500,000 a Runr
Edevent 10,000us 0. 00 10 1] il 500.000us i] Stapg
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Asynchronous 1/0 Updating

DINT Data Type

String Data Type

98

In Logix systems, I/O is updated asynchronously with respect to program
execution periods. In contrast, S5 uses the traditional PLC approach where an
I/0O image table is updated at the start of the cycle and input values do not
change during an execution of the program.

When converting from S5 to Logix, consider if you must buffer input data so
its value remains constant during a program-scan cycle. To keep the value
constant, copy the inputs to memory variables at the start of the program and
then use these memory variables, instead of the inputs, throughout the code.

Logix controllers operate on DINT (32 bit integer) tags more efficiently than
on INT (16 bit integer) or SINT (8 bit integer). Use DINT whenever possible,
even if the range of values would fit in an INT or a SINT. These data types are
provided for IEC61131-3 compatibility reasons, but are internally converted to
DINTs before being used by the program. Therefore, code will execute more
efficiently in most situations.

The S5 permits ASCII characters to be stored in datablock locations but there
are no instructions available in S5 to manipulate text strings. In RSLogix 5000
software, it is possible to define a variable of type STRING and to manipulate
these string variables with the following instructions:

e Find —finds the starting position of a string within another string,
e Insert —inserts ASCII characters at a specified location in a string.
e Concat —adds ASCII characters to the end of a string.

e Mid —copies a specified number of characters from a string and stores
them in another string,

e Delete —removes ASCII characters from a string.

e  File Search and Compare (FSC) — finds a string in an array of strings

In RSLogix 5000 software, the following comparison operations can be
performed on string variables and numerical variables. The hexadecimal value
of each character is used to determine the value of a string where the
hexadecimal values are determined from the ASCII character code table.

e Compare (CMP)

e Equal (EQU)

e Not Equal NEQ)

e  Greater Than Or Equal GEQ)
e  Greater Than (GRT)

e Less Than or Equal (LEQ)

e less Than (LES)
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Coordinated System Time
(CST)
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RSLogix 5000 software also allows the programmer to perform the following
conversions on string type variables.

e DINT to String (DTOS) — converts a numeric value to its ASCII
equivalent.

e String to Dint (STOD) — converts an ASCII representation to its
equivalent integer value.

e Real to String (RTOS) — converts a real value to its ASCII equivalent.

e String to Real (STOR) — converts an ASCII representation to its
equivalent real value.

e Upper — converts all the characters in a string to uppercase.

e Lower — converts all the characters in a string to lowercase.

RSLogix 5000 software also provides an instruction called Swap Byte (SWPB)
that rearranges the bytes order in a source and places the result in a
destination. This instruction cannot be executed on string type variables but
on double integers by using the ASCII display format to rearrange characters.

All S5 controllers, except $5-90U, have a system clock that set and read the
current date and time.

RSLogix 5000 software provides the GetSystemValue (GSV) and
SetSystemValue (SSV) instructions to access system status data, including date
and time. It does this by accessing the data assigned to objects. The two

date/time related objects are Coordinated System Time Object and
WallClockTime.

Coordinated System Time (CST) Object

The CST is a 64 bit, free-running timer with microsecond granularity on a
ControlLogix backplane. A time master, for example, a ControlLogix
controller or 1756-SYNCH module generates the timer and sets it on the
backplane. All other modules in the chassis have read-only access to the CST
and adjust their time reference based on the backplane time reference. CST
serves as a relative time reference.

WallClockTime

By setting parameters, this object keeps the current UTC time internally while
allowing access to other time zones and adjustment for daylight-savings time.
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Timestamped Inputs

Scheduled Qutputs
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The RSLogix 5000 time-based objects provide the foundation for clock
synchronization for multi-CPU systems, accurate motion control functionality,
scheduled output switching to 100 ps accurate, input-event timestamping,
scheduled analog sampling, safety I/O monitoring and communication,
motion cam position calculations, and Wall Clock Time.

Timestamp is a RSLogix 5000 functionality that records a change in input data
with a relative time of when that change occurred (CST time). With digital
input modules, you can configure a timestamp for changes of data and use the
timestamp to compare the relative time between data samples. This feature
allows for accurate calculations between events to help identify the sequence
of events in fault conditions or duting normal I/O operations.

Because only one timestamp value is returned to the controller when any input
channel changes state, only use timestamping on one input point per module.
This value will appear in one of the tags automatically generated when the
module is configured as show below.

# Controller Tags - Document{controller)

Scope: @ Dacument - Shaw... Shaws Al

[ Diezciription ;]

} Data Type
DINT

Marne
+ Locak4:l.Data
+-Locat4:1.C5 T Timestamp DINTI2]
+ Local 41 Operiwire DINT Binary

il [ Monitor Tags JEdit Tags f L] |

7| Style

Binary
Decmal

Timestamping on multiple input points can be achieved with a Logix Sequence
of Events module. This is a DC input module that provides timestamping on a
per-point basis and the normal functionality of a digital input module. There
are two type of Logix Sequence of Events Modules namely:

e 1756-IB16ISOE — 24/48V DC inputs.
e 1756-IH16ISOE — 125V DC inputs.

With digital output modules, you can configure the module to set the outputs
at a scheduled time with reference to the CST.

Scheduled outputs can be used in conjunction with the timestamped inputs
feature so that after input data changes state and a timestamp is generated, an
output point will actuate at some configured time in the future. You can
schedule outputs up to 16.7 seconds into the future.

This allows the user to achieve unparalleled accuracy in linking outputs to time
references for applications such as axis positions in motion control, or process
control functions, without putting a huge burden on the communication and
logic processing systems and related application code.
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Conversion of System Functions

The purpose of this chapter is to examine the most commonly used S5 System
Functions and their RSLogix 5000 equivalents, and to show the range of
system functions available in RSLogix 5000 software.

In RSLogix 5000 software, the equivalent of most S5 System Functions will be
the GSV (Get System Value) and the SSV (Set System Value) instructions.
These instructions access a hierarchy of objects (Classes, Instances and
Attributes) built-in to Logix controllers. The GSV and SSV pull-down menus
will guide you through parameter selection.

SY
Get System Yal l—
Clazss Mame ﬂ -

Ins‘tlanc:e 43m ControllerDevice -
Attribute Mam) Contraller
Pest Program

hdadule

Task

Fauttl og bl

When you enter a GSV/SSV instruction, specify the object and its attribute
that you want to access. If there are multiple instances of the same object type,
it is necessary to specify the object name. For example, there can be several
tasks in your application. Each task has its own TASK object that can be
accessed by the task name.

The RSLogix 5000 online help provides detailed information on how to

access these system values and how to select the required Attribute Name in
the GSV/SSV instruction.
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Read/Write System Time
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The following objects can be accessed by the GSV/SSV instruction.

Objects Description

Axis Provides status information about a servo module axis.
Controller Provides status information about a controller’s execution.
Controller Device Identifies the physical hardware of the controller.
Coordinate System The coordinate system tag is used to set the attribute

values to be used by the Multi-Axis Coordinated Motion
instructions in your motion applications.

CST Provides coordinated system time for the devices in one

(CoordinatedSystemTime) chassis.

DF1 Provides an interface to the DF1 communication driver that
you can configure for the serial port.

FaultLog Provides fault information about the controller.

Message Provides an interface to set up and trigger peer-to-peer
communication.

Module Provides status information about a module.

Motion Group Provides status information about a group of axes for the
servo module.

Program Provides status information about a program.

Redundancy Provides status information about the redundancy system.

Routine Provides status information about a routine.

Serial Port Provides an interface to the serial communication port.

Task Provides status information about a task.

WallClockTime Provides access to the current time information of the

controller's wall clock timer.

In the S5 PLC series the system clock can be read by using FB129
(name: SST:UHR) in conjunction with Data Block 5. A function identified of
1/0 is placed in DWO and it determines whether the date/time is set/read.

To achieve this functionality with RSLogix 5000 the GSV (Read)/SSV (Write)
instruction is used to access the Coordinated System Time (CST) object or the
WallClockTime object.

RSLogix 5000 software allows for time intervals of microseconds to be
read/set while S5 the smallest time interval is a second. The WallClockTime
Object allows the user to specify the time zone and whether to apply daylight
savings time. An GSV instruction on the WallClockTime object can then be
used to read the Coordinated Universal Time (UTC) or the local time.
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Example: Reading the Time

The following ladder diagram shows how the GSV function is used to set the

system clock.

b

De=t

Get System Value

Clazs Mame  wallClockTime
Instance Mame
Attriute Mame
GetDateTime[0]

DateTime

2009 &

The following window shows the result of the above GSV instruction with the
date and time stored in the elements of the array GetDateTime[7].

GetDateTime|0] - year

GetDateTime[1] - month

GetDateTime|2] - day
GetDateTime[3] - hour
GetDateTime[4] — min

GetDateTime[5] — sec

GetDateTime]6] - microsecond

# Controller Tags - Document({controller)

Scope: @ Document b Shaw... Show Al

T]» [\, Monitor Tags AEdit Tags

K |

Mame | Walug = | Foice Mask = | Style:
|| — GetDateTime | f...} Decimal
+ G_gtDa!ngme[[l]_ 2009 [_Je_c:lma_l_
| | GetDaleTime[‘I] 4 Dec_imgd
| | & G etDaleTime_[Q__]_ 10] Decimal
+ G ethleT_imgB] 18] Dec_imal
|+ GeaDateTinel4] 36| Dcimal
P Bolatoiinely) ] i)
- + GetDateTime[E] 951229 | Decimal
+ GetDateTime[7] a Decimal
+ SetDateTime [ {...} Decimal

2l
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Save/Load Scratchpad Area

104

Example: Setting the Time

The following ladder diagram shows a SSV instruction on the WallClock
object being used to set the date and time with the values stored in the
clements of the array SetDateTime[7].

SetDateTime[0] - year

SetDateTime[1] - month

SetDateTime[2] - day

SetDateTime|3] - hour

SetDateTime[4] — min

SetDateTime[5] — sec

SetDateTime[6] — microsecond

T SetTime v
a0 —JE Set System Yalus —
Clazs Mame  wWallClockTime
Instance Mame
Attribute MName  DateTime
Source SetDateTime[0]

2009 &

The S5 standard function blocks and user-generated function blocks may use
bytes FW200-FW254 to generate and store intermediate results.

FB 38 is used to save this data area if the cyclic program is interrupted by a
time/interrupt driven process.

FB 39 is called at the end of the time/event driven process and is used to
reload the values to these memory locations.

The reason for these save/load functions is that the time/event driven process
could overwrite this temporary storage area and that could result in incorrect
intermediate results being present in this area when the normal cyclic process
is resumed after a time/interrupt process has been completed.

RSLogix 5000 software does not use a shared temporary shared memory

location. Add-On Instructions can have temporary data tags but these will be
exclusive to the Add-On Instruction to which they are assigned.
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Communication and Networking

See these sections for information on communication and networks.

S5 Serial Communication Processors
(CP 521, CP 523, CP 524, and CP 525)

These S5 communication modules can be used for point-to-point serial data
communication with a peripheral device by using a current loop or RS-232
interface. They are often used to send messages to a serial printer. The CP 524
and CP 525 can be configured to communicate with another controller in
another rack.

Serial Communication Memory Submodule

The communication processors have receptacles for memory submodules that
provide the extra memory capacity required for parameter assignment data and
message texts. The configured data is transferred from the memory
submodule to the communication processors on startup. These memory
modules have a maximum capacity of 16 KB.

Serial Interface

The S5 communication processors connect to a peripheral device over a serial
interface that can be a TTY current loop interface or an RS-232C (V.24)
interface. The TTY 20mA current loop interface is no longer used in modern
petipheral devices.

The signals of both interfaces are transmitted over a common subminiature D
socket connector.
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Logix Serial The S5 serial communication modules were designed to communicate with
T petipheral devices mainly by using RS-232 or the current-based TTY

Communication protocols. Advances in communication technology and protocols has made
communication from a PLC to a peripheral device with RS-232 uncommon,
and TTY nearly obsolete. Compared to modern communication methods,
RS-232 and TTY are slow, susceptible to electrical noise, and restrictive in the
distance over which they operate. Furthermore, many modern petipheral
devices do not provide interfaces to connect by using RS232 or TTY. Even the
Siemens SIMATIC HMI Windows-based panel does not provide a TTY
interface to communicate with a SIMATIC S5 PLC (with the exception of the
MP 370 HMI panel that has a port that can be configured to be RS-232 or
TTY in the BIOS).

In converting from a S5 system to a Logix system, the built-in RS-232 port on
the Logix controller can replace the S5 communication modules in
communicating to a peripheral device.

The following Logix controllers have a built-in serial RS-232 port that
eliminates the need for the additional serial communication module as required
by the Siemens S5.

e 1756 ControlLogix and 1756 GuardLogix
e 1768 Compactlogix
e 1769 CompactlLogix
e PowerFlex 700S Phase 2 with DriveLogix

The most modern peripheral devices communicate via Ethernet and any of the
following Logix Ethernet modules can communicate over an Ethernet

network.
e 1756-EN2T
e 1756-ENBT
e 1756-EN2F
TIP The 1756-ENZF provides fiber-optic communication.

The Logix EtherNet/IP module, 1756-EWEB provides remote access via an
Internet Browser to tags in a Logix controller.

If it is required to retain a peripheral device with TTY current loop interfaces,

a RS-232 to TTY conversion device should be used in conjunction with the
RS-232 serial port on the Logix controller.
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An example of a possible converter device is the following supplied by ELV:

e ELV V24-20mA interface converter (Order No. 68-176-10)

e ELV AT adapter cable Sub-B 9-pin female to Sub-D 25-pin male (Order
No. 68-078-86)

The Siemens S5 allows for remote I/O to be connected to a centralized CPU
with interface modules installed in the centralized rack and expansion racks.

The S5 series programmable controllers can comprise a central controller (CC)
and, depending on the configuration, one or more expansion units (EUs).
Expansion units are used when there atre insufficient central controller slots, or
to locate I/O modules as closely as possible to the associated field devices.

To permit communication between the central controller and the expansion
unit, a central controller interface module is installed in the central controller
rack and an expansion unit interface module is installed in the expansion unit.
The type of interface module used is dependent on the type of expansion units
racks. The interface modules for the central controller rack and the expansion
rack come in pairs. For example, IM300 for the central controller rack
combined with the IM310 for expansion racks.

S5 Central Controller S5 Expansion Unit
Rack Interface Modules Rack Interface Modules
IM 300-3 IM306
IM 300-5 (LB) IM 310
IM 301-3 IM 311
IM 301-5 IM 312-3
IM 302 IM 312-5
IM 304 IM 313
IM 307 IM 314
IM 308 (B) IM317
IM318
IM324
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S5 has limited capacity for connecting large amounts of I/O to controllers as

shown in the following table.

S5 Controllers 1/0 Capacity
922/928/948

DI with process image 1024

DI without process image 7168

Al 448

DO with process image 1024

DO without process image 7168

AD 448

S5 has a low-performance Local Area Network (LAN) called SINEC L1 that
operates at 9600 bps and uses the CP 530 communication module. There is
also a S5 high-performance LAN called SINEC H1 that operates at 10 Mbps
and uses the CP 143 network communication module.

CP 530 Network Communication Module

The CP 530 Network Communication Module is used to interconnect S5 PLC
networks to achieve a distributed and hierarchical automation LAN. It
executes all the central control functions of the LAN.

The SINEC L1 LAN operates in a mastet/slave configuration. The master S5
controller must contain a CP530 module and the slave S5 controller may
communicate via the controller programming port or via a CP530 module
depending on the model of the slave controller.

The Master coordinates and monitors the entire data traffic in the SINEC 1.1
network, as well as routing through and monitoring of programming functions
via the bus. The other programmable controllers participating in the network
are automatically designated the slave controllers. These are two ways of
sending data packets in the SINEC L1 network:

e From any SINEC L1 node to another

e From any SINEC L1 node simultaneously to all other nodes connected
(broadcasting)

The data contained in the data packet may be the status of inputs, outputs, and
flags or the contents of data words.

Publication LOGIX-AP010B-EN-P - May 2010



Communication and Networking ~ Chapter 6

NetLinx Networks

Publication LOGIX-APQ10B-EN-P - May 2010

The SIMATIC S5 connects to the LAN bus as follows:

e  Master Controller (§5-115U, §5-135U, S5-150U) via the CP 530 module

e S55-115U as slave via the programmer port of the controller or via the CP
530 module

e 55-135U and S5-150U as slave via the CP 530 module
e 55-101U as slave via the programmer port of the computer

e S§5-100U (from 102 CPU onwards) as slave via the computer programmer
port

Data is transferred between controllers by using SEND /RECEIVE functions.

CP 143 Network Communication Module

The S5 SINEC H1 is an industrial standard LAN enabling S5 controllers and
PCs with SINEC H1 communication cards to be connected via transceivers
and drop cables to a central bus cable. Individual bus cables can be connected
with repeaters, bridges, or star couplers.

The SINEC H1FO LAN allows network segments to be connected via fiber
optic cables. These segments permit distances up to 2500 m to be covered.

The S5 CP 143 module fits into the S5 rack and permits the S5-115, S5-135
and S5-155 PLC CPUs to communicate on the SINEC H1 LAN. It operates as
a slave processor to the controller and communicates with it via a dual port
RAM and the S5 backplane bus. The CP143 configures and sends data to other
a partner system vial the SINEC H1/H1FO network

Siemens S5 remote I/O networks can be replaced by Logix networks that
permit communication between 1 /O in multiple platforms, distributed in
many locations and connected over multiple I/O links.

NetLinx is the term identifying the Rockwell Automation solution in the area
of networking technologies. The following are the primary networks used in
Logix systems.

e FEtherNet/IP
e ControlNet

e DeviceNet

These networks have a variety of notable features. All are designed under the
Common Industrial Protocol (CIP), which enables you to control, configure,
and collect data over any of the NetLinx networks. As a result, data can flow
between networks without protocol translation software or proxies.
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Choosing a ControlNet Network or EtherNet/IP Network for
communication between controllers will depend on the requirements of each
particular application.

Use the NetLinx Selection Guide, publication NETS-SG001 to determine
which network is the best fit for your application.

In converting from an S5 LAN with multiple controllers to a Logix network,
the possibility of performing all the required control functions in a central rack
that connects to remote I/O racks via ControlNet, EtherNet/IP and/or
DeviceNet should be considered.

The Logix controllers have larger memory capacity than the older S5 CPUs so
it is possible that software code previously distributed over several controllers
could now be executed by one Logix controller or multiple controllers located
in a central chassis.

The cabling for an S5 LAN network consisted of a dedicated 4-core cable that
had a maximum length between two LAN nodes defined by the cable and bus
terminal used.

Logix controllers can communicate over an Ethernet network by using network
switches to connect over a wider area with greater speed and reliability.

The SINEC L1 LAN operates at a baud rate of 9.6 Kbps compared to Logix
EtherNet cards that can operate at speeds of 10/100 Mbps.

Remote I/O can be connected to a centralized controller by using ControlNet
communication modules or remote communication modules.

Logix uses the following ControlNet bridge modules to interface a ControlNet
network to a Logix backplane:

e 1756-CN2
e 1756-CNB

The Logix system provides redundant media for ControlNet networks.
Redundancy requires no additional programming and is transparent to any
devices connected over a ControlNet network. Redundant networks use the
following ControlNet bridge modules:

e 1756-CN2R
e 1756-CNBR

NetLinx networks use connections to establish communication between two

devices. The number of connections allowed depends on the type of modules
and the type of connections that are established.
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Remote connections depend on the communication module. The number of
connections supported by the module will determine how many connections
the controller can access through that module. See the EtherNet/IP
Performance User Manual, publication ENET-AP001, for detailed guidance
on connections used by network components.

Produced/Consumed Tags in RSLogix

In Logix, the tag values are communicated between networked controllers by
configuring the tags as produced tags and consumed tags.

The value of a produced tag can be multicast or unicast across an Ethernet
network where it can be read by consumed tags in other controllers on the
same network.

Part of the configuration of a consumed tag defines the controller that
contains the equivalent produced tag.

Besides communicating over an Ethernet network, values of produced and
consumed tags can be transmitted via ControlNet and the backplane of Logix
controllers.

Changing the value of a consuming tag will not affect the producing tag.

No programming is required to configure produce/consume connections in

contrast to the complex programming to communicate with S5
communication modules.
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The dialog box below provides an overview for configuring a consumed tag;

First, create a tag type of Consumed from the drop-down menu. Select the
Connection button to prompt the Consumed Tag Connection dialog box. On
the Connection tab, select the producer controller, provide the produced tag
name, and set the requested packet interval (RPI). The configuration for a
produced tag is similar, but no connection needs to be specified.
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Fiber Optic Communication
IM 307/IM 317 Fiber Optic Interface Modules

These S5 modules are used to connect expansion racks to a central rack
containing a controller and allows for a transmission link between two nodes
of up to 1500 m.

In modern control architecture this arrangement would typically be
implemented by using Ethernet modules, such as the Logix 1756-ENBT, in
local and remote controller racks. These Ethernet modules would connect to
local network switches that would then interconnect with fiber optic links. One
advantage of connecting network switches via fiber optic rather than S5
modules is that the same fiber optic link can simultaneously interconnect
business computers and servers. A fiber optic link allows for more extensive
use, as it is not exclusively reserved for controller use.

Alternatively, Logix 1756-EN2F Ethernet modules can connect local and

remote racks. This module uses a fiber optic link that can be used to connect
racks up to 2 km apart.
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The Logix 1756-SYNCH module uses fiber optic links to transfer data at high
speed from one controller chassis to multiple chassis. The high speed data
transfer makes it particularly suitable for applications that require data to be
transferred at a high speed and in a synchronized manner. Such applications
may include distributed motion control and coordinated drive control
applications where the rate of data transfer between networked nodes is
critical. The SYNCHLINK modules transfer data unidirectional. Therefore
they cannot serve as a replacement for communication cards, for example,
EN2T, when exchanging data with remote I/O cards.

S5 CP 580 & CP 581 Communication Processor Modules

Although these modules are referred to as communication processors they are
mostly used in conjunction with S5 controllers to provide additional
computing performance. Direct communication between these modules and
the S5 controller takes place via the S5 backplane. These modules are suitable
for tasks that require a sizable amount of data handling, such as analyzing
and/or processing data or the storage of recipe data. This frees up processing
capabilities in the S5 controller. These modules also contain the MS-DOS
operating softwate that allows MS-DOS commands from the S5 controller to
activate programs for execution on the CPU 580.

The additional processing power available in the Logix controllers as
compared to the S5 controllers means that all the required processing can now
be done in the controllers. Multiple Logix controllers can be placed in the
same rack or distributed in remote racks to provide as much processing
capacity as required.

The relative cost of computers and servers has decreased since the 1980s.
Their storage capacity has greatly increased, and the speed and reliability of
data transfer also has improved. This means that extensive data storage can
now be easily and cheaply achieved by connecting a computet/setver to the
controller via an Ethernet card, and using the computer/setver to store data
that can then be monitored by using a SCADA application such as FTView.
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IP 265 High Speed Sub Control

This is essentially a high-speed programmable I/O module that was used in S5
to execute small segments of code requiring a rapid execution time.

In a program conversion from S5 to RSLogix 5000 software, functions of this
special module can be transferred to and executed by the Logix controller.
With its quicker execution times, the Logix controller eliminates the need for a
specialized module. If necessary, a dedicated Logix controller could be used to
execute any functions requiring a short execution cycle.

Depending on the application, consider transferring the functions of the S5

High Speed Sub Control Module to an Event Task with a short time interval in
a Logix controller.
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Drive and Loop Control

These are intelligent I/O modules that can calculate the position of a rotary or
linear axis based on electronic encoder input signals. The module then
processes this information to calculate and produce the required output for
the positional control of speed drives.

The modules determine the position of a rotary cam by counting and
processing the high speed pulses generated by an encoder. These high speed
pulses are connected to the input channel of the module.

These pulses are at too high a frequency to be processed by standard digital
input modules. The encodet/positioning modules ate rated for pulse input
signals up to 500 kHz, while a standard digital input module is suitable for
counting pulses up to a maximum frequency of 100 Hz.

Furthermore, the modules have their own microprocessors that allow them to
handle these position control tasks autonomously thus reducing the load to the
S5 central processor.

The Logix controllers use a range of modules called SERCOS interface
modules that serve as a link between the Logix platform and intelligent servo
drives.

The SERCOS interface is an open, controller-to-digital drive interface designed
for high-speed, real time, serial communication by using noise-immune,
fiber-optic cables.

The following Logix Motion Interface Modules can be used to control
servomotors.

e 1756-M16SE
e 1756-MOSSE
e 1756-MO3SE
e 1756-M0O2AE
e 1756-HYDO2
e 1756-MO02AS

Using these modules and the RSLogix 5000 motion instruction set, detailed
drive-status information can be sent from drive to controller and from
controller to drive.
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The RSLogix 5000 motion instruction set provides commands for a variety of
operations to control servo drives including the following:

e Change the state of an axis — enabling/disabling an axis or setting the
output voltage to an axis.

e Control the axis position — stopping/jogging an axis ot sending an axis to
a home position. Changing the speed, acceleration or deceleration of an
axis.

e Initiate action on all axis — perform certain actions, such as shutdown, on
all axis.

e Tune an axis — calculate the gain and dynamic limits of an axis.

e  Control Multi-Axis Coordinated Motion — start a linear/circulate move for
axis of a coordinated system. Calculate the position of one co-coordinated
system with respect to another coordinate system.

The S5 servomotor control module relies on hard-wired input signals from an
encoder to determine the position of an axis and it outputs a hard-wired
analog £10V signal to a motor drive to control the motor. An S5 servomotor
control module can control only one motor and can receive only encoder
reference data from one encoder.

In RSLogix 5000 software, commands to the motor and status information
from the motor are all transmitted along a fiber-optic link. This fiber-optic link
can network to multiple drives so that the speed and position of several axis of
movement is easily controlled in a coordinated way.

In upgrading S5 servomotor control to a Logix controlled system, it is likely
that the encoder and drive must be upgraded to an intelligent drive compatible
with the Logix fiber-optic network and its speed and position controlled with a
RSLogix 5000 motion interface modules.

In some applications it may be possible to retain the encoder and wire it to an
Allen Bradley encoder/counter module (model n0.1734-1] or 1734-1K). The
servomotor could then be a controller via an analog output module. However,
this would not give the same degree of accuracy or consistency achieved by
using a Logix SERCOS drive interface module.

The 1756-L60MO3SE controller combines a 1756-L6x controller and a
SERCOS motion module in a two-slot module. This controller is ideal for
small motion systems and can control three SERCOS axes with the included
interface. This controller can control as many as six axes if you add an

additional motion module,1756-L60MO3SE.
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S5 Analog Control Modules S5 has a number of intelligent I/ O modules dedicated to the control of analog
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signals.

IP 243 Analog Module

This module is used for the quick processing of analog input signals. It has
eight high-speed analog input channels with a maximum conversion time of 35
us. It includes two comparators that allow the comparison of analog values
with each other. It is generally used in process control applications where the
use of standard analog input and output modules would be too slow to provide
the required response.

IP 244 Temperature Controller Module

This module is used for closed-loop PID temperature control and limit
monitoring of analog signals. There are 16 analog input channels, 12 of which
are configured for thermocouples. The manipulated variables are output in
binary form by using pulse width modulation.

IP 252 Closed Loop Control Module

This module can be configured for dedicated fast control loop applications in
the S5 system. It has eight analog inputs and eight analog outputs. It can
execute eight closed-loop applications in parallel. Because it processes these
loops internally, it does not draw on the S5 CPU resources. However, it is
possible to transfer data between the CPU and the IP 252. It also has inputs
for two tachogenerators whose pulse trains can be processed by the IP 252 to
evaluate actual motor speed.

IP 260 Loop Controller Module

This is a single-channel loop controller that is used in the control of process
variables such as temperature, pressure, and flow. All the process variables
required for closed-loop control are acquired via the four analog input
channels.

PID control is performed on the process signal and the resultant-calculated

manipulated variable is output to the process via two digital controller outputs
or via the analog output, depending on the controller type.
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The RSLogix 5000 instruction set includes a PID block that executes control
over a process vatiable. The PID calculations are performed on an analog
signal coming from a standard analog input module. The PID output is
transferred to the corresponding control variable via a standard analog output
module. The PID calculations are performed by the controller so no dedicated

hardware module is required.
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In the FBD language, an enhanced PIDE block is also available.
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Logix Replacements for S5 Components

This chapter lists S5 components and provides information for selecting
suitable Logix replacements.

It is not possible to give a definitive table specifying which Logix controller
should replace each S5 controller. The best replacement will be determined
only after analyzing the requirements of each particular application.

For example, a stand-alone CPU 943 controller may be replaced by a Logix
1756-L.62 controller. If several S5 CPU 943s are being used to control plant
areas and they are communicating over a serial interface, it may be advisable to
replace all these controllers with a Logix CPU such as a 1756-L.62, 1756-L.63,
or 1756-L64.

The defining criterion for selecting the most suitable model of controller for a
particular application is usually memory capacity. Guidance on the amount of
memory needed to implement an application for Logix and S5 controllers is
provided in Chapter 1.

This section covers the various Logix module types available for replacing S5
components and their advantages.

CPU Modules

The following table suggests which Logix controllers may be suitable
replacements for S5 controllers based on the principle of replacing low end
capacity S5 controllers with the lowest end capacity Logix controllers, medium
level S5 controllers with medium level Logix controllers and high end capacity
S5 controllers with high end capacity Logix controllers.

If replacing an S5-90U or S5-95U controller, consider one of the Logix
CompactLogix range of controllers. There are three controllers in the 1769
CompactlLogix family.

e 1769-L31 — 512 KB Memory and maximum 4 tasks
e 1769-L32 —700 KB Memory and maximum 6 tasks
e 1769-L35 - 1.5 MB Memory and maximum 8 tasks
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There are also two controllers in the 1768 Compactlogix family.

e 1768-1.43 — 2 MB Memory and maximum 16 tasks
e 1768-145 — 3 MB Memory and maximum 16 tasks

$5-90U/95U/100U CPU Logix CPU

Cat. No. Memory Cat. No. Memory
CPU 90 4KB 1769-L3x 2 MB
CPU 95 16 KB 1769-L3x 2 MB
CPU 100 2KB 1756-L61 2 MB
CPU 102 4KB 1756-L61 2 MB
CPU 103 20 KB 1756-L61 2 MB
$5-110S CPU Logix CPU

Cat. No. Memory Cat. No. Memory
CPU 1108 84 KB 1756-L61S 2 MB
$5-115U CPU Logix CPU

Cat. No. Memory Cat. No. Memory
CPU 941 18 KB 1756-L61 2 MB
CPU 942 42 KB 1756-L62 4 MB
CPU 943 48 KB 1756-L62 4 MB
CPU 944 96 KB 1756-163 8 MB
$5-135U/155U CPU Logix CPU

Cat. No. Memory Cat. No. Memory
CPU 921 74 KB 1756-L63 8 MB
CPU 922 88 KB 1756-L63 8 MB
CPU 928 110 KB 1756-L63 8 MB
CPU 928 3UA21 110 KB 1756-163 8 MB
CPU 928B 110 KB 1756-163 8 MB
CPU 928B 3UB21 110 KB 1756-L63 8 MB
CPU 948-1 640 KB 1756-L64 16 MB
CPU 948-2 1664 KB 1756-164 16 MB
CPU 948B 3UA13 64 KB 1756-163 8 MB
CPU 948B 3UA23 64 KB 1756-163 8 MB
CPU 945 7UA1 256 KB 1756-164 16 MB
CPU 945 7UA2 384 KB 1756-L64 16 MB
CPU 946 896 KB 1756-L64 16 MB
CPU 947 896 KB 1756-164 16 MB
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Digital Input Modules

The following table suggests Logix replacements for S5 digital DC input
modules based on number of channels and input voltages.

Siemens S5 Digital Input Modules Logix Digital Input Modules

Cat. No. Inputs vVDC Cat. No. Inputs vVDC
BES5 420-4UA13/14 | 32 24 1756-1B32 32 12/24
BES5 430-4UA13/14 | 32 24 1756-1B32 32 12/24
BESH 420-8MA11 4 24 1756-IB16 16 12/24
BESH 421-8MA12 8 24 1756-IB16 16 12/24
BESH 422-8MA11 16 24 1756-IB16 16 12/24
BESS5 430-8MB11 4 24...60 1756-1B16 16 12/24
BES5 431-4UA12 16 24...60 1756-1B16 16 12/24
1756-1C16 16 30...60
BESH 431-8MAT11 8 24 1756-IB16 16 12/24
BESH 432-4UA12 32 24 / alarm 1756-1B16 16 12/24
BESH 433-8MA11 8 5...24 1756-1G16 16 5V
BESS5 434-4UA12 32 5...15 1756-1G16 15 5V
1756-IV16 16 10...30

The following table suggests Logix replacements for S5 digital AC input
modules based on number of channels and input voltages.

Siemens S5 Digital Input Modules Logix Digital Input Modules

Cat. No. Inputs VAC Cat. No. Inputs VAC
BESH 435-4UA12 16 24...60 1756-IN16 16 10...30
BESH 436-4UA12 16 115...230 1756-1A16 16 79...132
B6ESH 436-4UB12 8 115...230 1756-1A8D 8 79...132
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Digital OQutput Modules

The following table suggests Logix replacements for S5 digital DC output
modules based on numbers of channels and output voltages.

Siemens S5 Digital Outputs Modules (DC) Logix Digital Outputs Modules (DC)
Cat. No. Outputs VDC Cat. No. Outputs VDC
6ES5 440-8MA12 4 24V 1756-0B8 8 12/24V
BES5 440-8MA22 4 24V 1756-0B8 8 12/24V
6ES5 441-8MA11 8 24V 1756-0B8 8 12/24V
BES5 441-4UA13/14 | 32 24V 1756-0B32 32 12/24V
6ES5 450-8MB11 4 24.. .60V 1756-0C8 8 30...60V
6ES5 451-8MA11 8 24V 1756-0B8 8 12/24V
6ES5 451-4UA13/14 | 32 24V 1756-0B32 32 12/24V DC
BES5 453-8MA11 8 5...24V 1756-0G16 16 5V DC TTL
BES5 453-4UA12 16 24V 1756-0B16 16 12/24V
BESH 454-4UA13/14 | 16 24V 1756-0B16 16 12/24V
BES5 457-4UA12 16 24...60V 1756-0C8 8 30...60V
6ESH 458-4UA12 16 24V Relay 1756-0W16l 16 10...265V AC
5...150V DC
(Relay)
Siemens S5 Digital Output Modules (AC) Logix Digital Output Modules (AC)
Cat. No. Outputs VAC Cat. No. Outputs VAC
B6ES5 451-8MD11 4 115...230V 1756-0X8l 8 10...265V
6ES5 455-4UA12 16 24...60V 1756-0ON8 8 10...30V
BESH 456-4UA12 16 115...230V 1756-0W16l 16 10...265V
BES5 456-4UB12 8 115...230V 1756-0X8l 8 10...265V
6ES5 458-4UCT1 16 250V AC (Relay) 1756-0W16l 16 10...265V AC
5...150V DC
(Relay)

122 Publication LOGIX-APQ10B-EN-P - May 2010



Logix Replacements for S5 Components ~ Chapter 8

Digital Relay Output Modules

The following table lists the Logix replacements for S5 digital relay output
modules based on number of channels and output voltages.

Siemens S5 Digital Relay Output Modules (DC/AC) Logix Digital Relay Output Modules (DC/AC)
Cat. No. Outputs vVDC Cat. No. Outputs vVDC
BESS 452-8MR11 4 (Relay) 1756-0X8l 8 10...265V AC
30V DC/ 230V AC 5...150vV DC
(Relay)
BES5 452-8MR11 8 (Relay) 1756-0X8l 8 10...265V AC
30V DC/ 230V AC 5...150V DC
(Relay)
6ES5 458-8MR12 16 (Relay) 1756-0W16l 16 10...265V AC
250V AC 5...150vV DC
(Relay)
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Analog Input Modules

The following table suggests Logix replacements for S5 analog input modules
based on number of channels and input ranges.

Siemens S5 Analog Input Modules Logix Analog Input Modules

Cat. No. Channels Range Cat. No. Channels Range

460-4UA13 8 —single See range cards 1756-IF8 8 +10.25V
0...10.25V
0...5.125V
0...205mA

+10.25V
..10.25V
..5.125V
..205mA

487 Q
..1000 ©
..2000 ©
..4080 Q

10.25V
...10.25V
..5.125V
..20.5mA

LA87 Q
..1000 ©
..2000 ©
..4080 Q

463-4UA12 4 —single 0...1V, 10V, 20mA | 1756-IF8 8 +10.25V
0...10.25V
0...5.125V
0...20.5mA

463-4UB12 4 - single 4...20mA 1756-1F8 8 +10.25V
0...10.25V
0...5.125V
0...20.5mA

465-4UA12 16 — voltage/current See range cards 1756-1F16 16

oo o+

8 —Pt100 resistance See range cards 1756-IR6l 6

o B~N —

465-4UA13 16 — voltage/current See range cards 1756-IF16 16

oo o+

8 — Pt100 resistance See range cards 1756-IR6! 6

0B N —
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Siemens S5 Analog Input Modules

Logix Analog Input Modules

Cat. No.

Channels

Cat. No.

Channels

466-3LAT1

16 — voltage/current

0...1.25V, 2.5V, 5V,
10V

1756-IF16

16

8 — Pt100 resistance

See range cards

1756-IR6l

466-4LAT1

16 — voltage/current

0...20mA
4...20mA

1756-IF16

16

8 — Pt100 resistance

See range cards

1756-IR6I

Siemens S5 Analog Input Range Cards

These do not have Logix replacements as the ranges in the Logix analog cards
are software configurable. Choose a Logix card that meets the specifications.

Cat. No. Range Card Range/Sensor
460-4UA13 498-1AA11 +12.5, 50, 500 mV, Pt100
465-4UA12 498-1AA11 +50/500 mV, Pt100
465-4UA13 498-1AA21 1V

498-1AA31 +10V

498-1AA41 +20mA

498-1AA51 4...20 mA

498-1AAG1 +5V

498-1AA71 4...20 mA
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Analog Qutput Modules

The following table suggests Logix replacements for S5 Analog Output
Modules based on numbers of channels and output ranges.

Siemens S5 Analog Output Modules

Logix Analog Output Modules

Cat. No. Channels Range Cat. No. Outputs Range

470-4UA12 8 +10V 1756-0F8 8 +10.4V
0...20mA 0...21 mA

470-4UA13 8 +10V 1756-0F8 8 +10.4V
0...20mA 0...21 mA

470-4UB12 8 +10V 1756-0F8 8 +10.4V
0...21 mA

470-4UB13 8 +10V 1756-0F8 8 +10.4V
0...21 mA

470-4UC12 8 1...5V 1756-0F8 8 +10.4V
4..20mA 0...21 mA

470-4UC13 8 1...5V 1756-0F8 8 +10.4V
4..20mA 0...21mA
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Other Communication Modules

This section contains an overview of the available modules that provide
communication to S5 I/O and peet-to-peer communication.

If you are using a protocol to which you want to connect but is not described
in this manual, please check the websites of our encompass partners (such as
Woodhead/Molex, ProSoft, or HMS).

This section contains an overview of the available ControllLogix in-rack
modules that provide communication to S5 networks.

Profibus Network

'This section describes modules that connects to a Profibus network.

Woodhead/Molex SST-PFB-CLX-RLL DP

One way of connecting to S5 1/O on Profibus is using a PROFIBUS DP
Scanner for the Logix Controller in the main rack. This is a third-party module
produced by Brad Communications (Molex/ Woodhead, Part Number SST-
PFB-CLX-RLL), which works with RSLinx softwate 2.2 OEM/Professional
or later.

This module slots directly into a local or remote ControllLogix chassis. It
enables communication between a CLX processor and DP remote I/O
devices on a PROFIBUS network, acting as a PROFIBUS DP remote 1/O

scanner.

The SST-PFB-CLX-RLL DP supports a maximum of 125 slaves with a
maximum of 244 bytes of input data and 244 bytes of output data per slave
and it operates on all Profibus data rates up to 12 Mbps. As a Master, it
supports up to a maximum of 1984 bytes of input data and 1968 bytes of
output data within four I/O pages. The SST-PFB-CLX-RLL can act on a
PROFIBUS network as a DPV1 Class 1 & Class 2 master via generic CIP
messages (manages up to 16 simultaneous Class 1 commands and up to 16
simultaneous Class 2 commands and up to 32 simultaneous Class 2
connections). The module can also act as a DPVO slave.
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The Profibus DP/PA Network can be configured by the free SST
Configuration Tool. The firmware is field-upgradeable with the
HyperTerminal.

More information on this module can be found at the website
http://www.woodhead.com. For software/firmwate/manual downloads, go
to http: www.mysst.com/download.

Profibus DP Scanner Module

ProSoft MVI56-PDPMV1

The MVI56 Profibus DPV1 Master Communication
Module is a powerful communication interface for
ControlLogix platform processors.

The module supports complete Master specifications
according to IEC 61158. Acyclic parameter data can be
transferred with Class 1 or Class 2 DPV1 services, so
processors can easily communicate with slave devices
supporting Profibus DPV0/V1 protocol.

ol
ag ;!E

| [T

e

The module acts as an input/output module between
the Profibus network and the ControllLogix processor.
Data transfer from the processor is asynchronous with

|

18

128 Publication LOGIX-APQ10B-EN-P - May 2010


http://www.woodhead.com
http: www.mysst.com/download

Other Communication Modules Appendix A

Publication LOGIX-APQ10B-EN-P - May 2010

the I/O data transfer on the Profibus network. It supports all standardized
baud rates, up to 12 Mbps.

MVI56-PDPMV1 Specifications

Specification Type Description

Single Slot-1756 backplane compatible.

The module is recognized as an Input/Output module and has
access to processor memory for data transfer between processor
and module.

Ladder Logic is used for data transfer between module and
g | processor. Sample ladder file (add-on instruction) included.
enera

Local or remote rack.

Configurable I/0 backplane sizes allow optimal performance for
remote rack applications.

ClPconnect (tm) enabled. Module supports communication with
ProSoft Configuration Builder and FDT comDTM via Ethernet
routing by using Rockwell Automation Ethernet interface.

Up to 125 Slaves can be connected with a repeater.

Up to 1536 cyclic bytes input and 1536 bytes output data.

Supports Extended Diagnostic Data.

RS-485 optically isolated Profibus Interface with on board DC-DC
converter.

Profibus DP Master Acyclic communication (DPV1), Read and Write.
Alarm Handling (DPV1).

Supports Sync and Freeze commands.

Supports PROFIdrive 3.1 compliant parameter read and write
operations.

Supports Multicast and Broadcast telegrams (DPV1).

Siemens Industrial Ethernet/Modbus TCP/IP

This section describes modules that connects to a Siemens Industrial
Ethernet/Modbus network.

ProSoft ILX56-MM

The ProSoft Technology inRAx Message Manager is a single-slot solution that
connects and transfers factory and plant process-automation monitoring and
control data between islands of automation across diverse platforms, networks
and protocols.

The inRAx Message Manager is an easy-to-use data transfer engine for the
ControlLogix 1756 platform, supporting Rockwell Automation Programmable
Logic Controller (PLC) and Programmable Automation Controller (PAC)
network protocols, and platforms and devices that use Siemens Industrial
Ethernet and Modbus TCP/IP protocols.
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The ILX56-MM makes it easy for system integrators and end users to reduce
the engineering effort required to coordinate data transfers between multiple
control systems in Factory and Plant Automation applications. The Message
Manager simplifies and streamlines data connection and transfer operations by

enabling PLC/PAC data exchanges without the need for additional message-
specific PLC programming.

Configuring PLC Data Transfers Using
ILX56-h M Meaaaga Manager

e

Lisy | E. T weth buisin
mt configuration joo

Message Manager
ILX56-MM

Plant-wide System

In d ustrial
Ethernet

Srcmens 57

‘ EtherNet/IP

ControlNet

Modbus TCP/IP

Quantum

DH+

DH-485
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Protocols Supported

Modbus TCP/IP and Siemens Industrial Ethernet supported via the built-in
Ethernet ports. EthetNet/IP, ControlNet, Data Highway+ (DH+) and Data
Highway 485 (IDH485) are supported through Rockwell Automation (RA)
1756 communication bridge modules.

Data can be transferred between up to 16 individually-configurable
communication-interface connections. A transfer list for data exchange can be
created using source and destination tags.

ILX56-MM Specifications

Specification Type Description

Built-in web-based configuration utility.

Requires Internet Explorer version 7 (or later) for
full implementation.

Single slot-1756 backplane compatibility.

General
Remove and Insert Under Power (RIUP).
Local or remote rack.
Scrolling display for status and diagnostics.
3964R Protocol

This section describes modules that connect to 3964R protocol devices.

ProSoft MVI56-S3964R

The MVI56 S3964R Protocol module from ProSoft Technology allows point-
to-point communication between a ControlLogix controller (1756-L1, -L1Mx,
155, L6x) and a partner with 3964R (with or without RK512) communication
capability.

The 3964R protocol (with or without RIKK512) was designed by Siemens for
bidirectional data communication through a point-to-point connection. It is a
peer-to-peer protocol with read and write access. A BCC checksum ensures
transfer safety.

The MVI56-S3964R can communicate with or without RK512 devices by
using two RS-232, RS-422 communication lines (ports). The ports operate
independently from each other.
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Ladder logic programming in the ControlLLogix processor is required to enable
and support the Siemens 3964R protocol functionality. The ladder program
handles data encoding/decoding transferred from the module and the
initiation of protocol-specific functionality in the module. Example ladder
programs are provided with the module to ease the implementation of the
module in the user application.

MVI56 S3964R Specifications

Specification Type

Description

Functional

Single-slot, ControlLogix backplane compatible.

Multiple modules can be placed in a rack up to the chassis power
supply limit.

While in 3964R with RK512 mode on PRT1 and PRT2, DB-SEND and
DB-FETCH instructions can be initiated from the ControlLogix
processor or received by the communication partner.

While in 3964R without RK512 mode on PRT1 and PRT2, data can
be sent from the ControlLogix processor or be received from the
communication partner.

The maximum transfer rate is 512 bytes in any mode.

Data byte swapping can be configured to adjust to a word format.

While in 3964R with RK512 mode on PRT1 and PRT2, evaluation of
the header information DB (data block), DW (data word) and
coordination bytes 9 and 10 is possible.

Communication activity and diagnostics are available through LEDs
and acknowledgment telegrams.
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Standalone Modules
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'This section contains an overview of the available standalone modules that
provide communication to S5 network.

HMS

HMS provides several linking devices to exchange data from one network to
another. The device below can be used to pass data between the Ethernet/IP
and Profibus DP network.

Anybus X-Gateway

The X-gateways are compact devices for standard DIN rail mounting and 24
Volt industrial-power supply. They are based on the proven Anybus
communication modules. Embedded into a small metal housing, the modules
form an intelligent link between two industrial networks.

Etharnet { LAN af WAN }

Ethernel side

in this example
the X-gateway Is
a Frofibus Master

The d-gateway can
be & slave or a
master on the
fieldbus netwark

Profibus slave devices

&

In this case X-gateway acts as a Profibus Master on the Profibus network

The Anybus X-gateways provide a transparent pass for the data between the
two networks. They do not change the sequence of the data nor do they
change the data itself. Input data on network 1 will appear as output data on
network 2. Output data on network 1 will appear as Input data on network 2.
The total amount of data transferred is limited to a maximum 512 bytes Input
and 512 bytes Output data. Fast I/O data transfer with average transit times
between the two networks of: 10...15 ms. The X-gateway is handling the data
consistently. In-built simple configuration interface accessible via Windows
Hyper Terminal. IT functions such as dynamic web server, supporting
downloadable customer-specific web pages. Remote monitoring and
diagnostic features for most Ethernet versions based on an integrated web
server. Optional control status information added to I/O data for diagnostic
purposes. Included Anybus OPC server version supports OPC Data Access
(DA) v1.0, 2.05, 3.0.

The X-gateways primary focus is with the transfer of cyclic I/O data between

two networks. Depending on network combinations, acyclic parameter data
can also be transferred (such as SDO, DPV1, PCP, or Explicit messaging).
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ProSoft

ProSoft provides several linking devices to exchange data from one network to
another. The device below can be used to pass data between the Ethernet/ IP
and profibus DP network.

EtherNet/IP to Profibus DP Master 5204-DFNT-PDPM

The DFNT-PDPM modules are ideal for
applications where EtherNet/IP connectivity can
be used to integrate a Profibus DP slave device
into a system. The module is a stand-alone DIN
rail-mounted protocol gateway that provides one
Ethernet port and one Profibus DP Slave
configurable DBIF port. The Ethernet/IP
(DFNT) protocol driver supports the Explicit
Messaging implementation of the protocol. User-
configurable as a Client and a Server, the
EtherNet/IP port is a very powerful data-transfer
tool. The Profibus DP Master protocol driver
supports Master implementations of the protocol
on a Mono-Master or Multi-Master network.

The Ethernet communication port provides a

high-speed client and server connection. Data is

exchanged between the protocol drivers via an internal data file. The internal
database that consists of areas for application data, status information, and
configuration information. The internal database is shared between all ports
on the module and is used as a conduit to pass information from a device on
one network to one or more devices on another network.All functions of a
Profibus Class 1 Master are supported, that is, the module acts as a central
controller that cyclically exchanges information with the slaves in a defined
message cycle.

The Profibus Master protocol driver exists as a single-port implementation.

The driver can be configured as a Class 1 Profibus Master to interface with
other Profibus slave devices.
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The unit is also used for configuration of the nodes on the PROFIBUS
network. It provides access to standard and extended diagnostic information.
The PROFIBUS master port can be used to continuously interface with
PROFIBUS slave devices over a serial communication interface (RS-485).

5204-DFNT-PDPM Specifications

Specification Type Description

Multi-drop on a Profibus DP link with other DP compatible devices

Software configurable parameters:
e Baud rate: 9.6 Kbps...12 Mbps

e Address: 0...125

Data 1/0: Up to 512 cyclic bytes (256 words) input and 512 bytes
(256 words) output data

Autobaud detection at all Profibus DP rates
Profibus DP Master

9-pin D-shell female Profibus DP connector

Supports extended diagnostic data

Can be used as active Profibus Master with Profibus

PA slaves on the network

Supports Sync and Freeze commands

Supports Multicast and Broadcast telegrams

Messaging:
e PCCConCIP

e Explicit Messaging supported

Ethernet/IP Five independent TCP server sockets permit remote clients to
interact with all data contained in the module

125-word read-and-write data lengths

Floating point data supported

The ProLinx Gateway also features built-in web server functionality. All
Profibus and A-B/ControlLogix processor data can be accessed by any
standard browser with customer-created web pages.

ProSoft Configuration Builder

ProSoft Configuration Builder (PCB) provides a quick and easy way to manage
module configuration files customized to meet your application needs. PCB is
not only a powerful solution for new configuration files, but also lets you to
import information from previously installed (known-working) configurations
to new projects.
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To put the remote S5 I/O on the Profibus DP network, a Profibus DP slave
card has to be installed in the remote S5 rack.

If a S5 IM-308-C module is installed, the addressing needs to be configured
with the Com Profibus software package. Because these cards are obsolete,

third-party modules can also be used to put the S51/O on the Profibus DP
network.

Efsys / A2i

To provide a S5 rack connectivity to a Profibus DP network ,the following
module can be used.

Open5-135U

Profibus
address

Profibus plug

Power supply
connector

This interface card can be slotted in a S5 rack to connect to S5 I/O modules
not yet available on the Profibus network. The OPENS5 board supports most
S5 digital input and output modules. However, intelligent I/O cards are not
compatible with the OPENS5 Board.

The card supports DPV0. The words that can be read/written simultaneously
depends on the number of I/O words (number and type of cards). The limit is
244 bytes per partner (DPVO limitation) and it operates on all Profibus data
rates up to 12 Mbps. A maximum total input data size of 1984 bytes and
output size of 1976 bytes combined, for DP master and slave.

The response time depends on the speed of communication, the number of

partners on the bus, and the number of I/O catds in the S5 rack; the minimum
time is 10 ms.
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One OPENS5 card is needed per 135U rack (main and extension rack). Insert
the OPEND Board into the extension slot (extreme right-hand side-Slot 163).

Profibus Limitations

The Profibus exchange table limits a maximum of five boards of 16 analog
I/O on the analog Inputs-Outputs.

An interface card for the S5 115U processor is also available.
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Notes:
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Rockwell Automation provides technical information on the web to assist you in using
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code and links to software service packs, and a MySupport feature that you can
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Introduction_Catagory Types

		This tab summarizes Rockwell Automation Global Sales and Marketing preferred printing standards. It also provides guidance on whether a publication should be released as JIT (print on demand) or if it requires an RFQ for offset printing.
Find your publication type in the first section below. Use the assigned Printing Category information to determine the standard print specifications for that document type. The Printing Categories are defined below the Publication Type section. Note there may be slightly different print specifications for the categories, depending on the region (EMEA or Americas).
For more information on Global Sales and Marketing Printing Standards, see publication RA-CO004 in DocMan.

		Publication Type and Print Category

		Publication Type		Off Set Print Category Spec. (See table below)		JIT Spec. (See table below)		Description		Order Min		Order Max		Life Cycle Usage / Release Option

		AD		NA - Puttman		NA		Advertisement Reprint Colour		NA		NA		Presale / Internal

		AP		A3		D2		Application Solution or Customer Success Story		5		100		Presale / External

		AR		NA		NA		Article/Editorial/Byline		NA		NA		Presale / Internal

								/News Release (press releases should not be checked into DocMan or printed)

		AT		B3, B4		D5		Application Techniques		5		100		Presale / External

		BR		A2 Primary, A1		NA		Brochures		5		100		Presale / External

		CA		C2 Primary, C1		NA		Catalogue		1		50		Presale / External

		CG		NA		NA		Catalogue Guide		1		50		Presale / External

		CL		NA		NA		Collection		5		50		Presale / External

		CO		A5, A6, A9		D5		Company Confidential Information		NA		NA		NA / Confidential

		CP		E-only		E-only, D5		Competitive Information		5		50		NA / Confidential

		DC		E-only		E-only		Discount Schedules		NA		NA		Presale / Internal

		DI		A1, A3		NA		Direct Mail		5		100		Presale / Internal

		DM		NA		NA		Product Demo		5		50		Presale / Internal

		DS		B3		D5		Dimensions Sheet		1		5		Post / External

		DU		B3		D5		Document Update		1		5		Post / External

		GR		B2		D6		Getting Results		1		5		Post / External

		IN		B3		D5		Installation instructions		1		5		Post / External

		LM		NA		NA		Launch KitMaterials		5		50		Presale / Internal

		PC		B3		D5		Packaging Contents

		PL		E-only Primary, B3		E-only		Price List		5		50		Presale / Internal

		PM		B2		D6		Programming Manual		1		5		Post / External

		PP		A3		D1		Product Profile  NOTE: Application Solutions are to be assigned the AP pub type.		5		100		Presale / External

		QR		B2 Primary, B3, B5		D5, D6		Quick Reference		1		5		Post / External

		QS		B2 Primary, B3, B5		D5, D6		Quick Start		1		5		Post / External

		RM		B2		D5, D6		Reference Manual		1		5		Post / External

		RN		B3		D5		Release Notes		1		5		Post / External

		SG		B1 Primary, B4		D5, D6		Selection Guide Colour		5		50		Presale / External

		SG		B2		D5, D6		Selection Guide B/W		5		50		Presale / External

		SP		A1, A2, A3, A4		NA		Service ProfileSales Promotion NOTE: Service profiles are to be assigned the PP pub type.		5		100		Presale / Internal

		SR		B2, B3		D5, D6		Specification Rating Sheet		5		100		Presale / External

		TD		B2 Primary B3, B4, B5		D5, D6		Technical Data		5		50		Presale / External

		TG		B2, B3		D6		Troubleshooting Guide		1		5		Post / External

		UM		B2 Primary, B4		D6		User Manual B/W		1		5		Post / External

		WD		B3		D5		Wiring Diagrams / Dwgs		1		5		Post / Internal

		WP		B3 Primary, B5		D5		White Paper		5		50		Presale / External

		Pre-sale / Marketing		All paper in this category is White Brightness, 85% or better.  Opacity 87% or better

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		A1		4 color		170gsm  2pp		100# gloss cover, 100# gloss text

		A2		4 color		170gsm, folded, 4pp		100# gloss cover, 80# gloss text

		A3		4 color		Cover 170gsm with           Body 120gsm, > 4pp		80# gloss cover, 80# gloss text

		A4		2 color				80# gloss cover, 80# gloss text

						170gsm Silk – 120gsm Silk

		A5		2 color				80# gloss cover, 80# matt sheet text

						170gsm Silk – 120gsm Silk

		A6		1 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# matt sheet text

		A7		4 color cover				10 Point Cover C2S

				2 color text		Category being deleted		50# matte sheet text

				Selection Guide

		A8		4 color cover		Category being deleted		50# matte sheet text, self cover

				2 color text

				Selection Guide

		A9		2 color		100gsm bond		50# matte sheet text, self cover

				Selection Guide

		Post Sale / Technical Communication

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		B1		4 color cover		270gsm Gloss 100gsm bond		10 Point Cover C2S

				2 color text				50# matte sheet text

		B2		1 color				60# Cover

						160gsm Colortech & 100gsm Bond		50# matte sheet text

		B3		1 color				50# matte sheet text, self cover

						100gsm bond

		B4		2 color				60# Cover

						160gsm Colortech & 100gsm Bond		50# matte sheet text

		B5		2 color				50# matte sheet text, self cover

						100gsm bond

		Catalogs

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		C1		4 color cover		270gsm Gloss 90gsm silk		10 Point Cover C2S

				4 color text				45# Coated Sheet

		C2		4 color cover		270gsm Gloss 80gsm silk		10 Point Cover C2S

				2 color text				32#-33# Coated Sheet

		JIT / POD

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		D1		4 color		170gsm white silk		80# gloss cover, coated 2 sides

		D2		4 color		120gsm white silk		80# gloss text, coated 2 sides, self cover

		D3		4 color		Cover 170gsm  with           Body 120gsm		80# gloss cover, 80# gloss text coated 2 sides

		D4		1 color		160gsm tab		90# index

		D5		1 color		80gsm bond		20# bond, self cover

		D6		1 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D7		2 color		160gsm tab		90# index

		D8		2 color		80gsm bond		20# bond, self cover

		D9		2 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D10		Combination: 4 color cover, with 2 color body		Cover 160gsm with           Body 80gsm		90# index, 20# bond





Print Spec Sheet

		JIT Printing Specifications				RA-QR005E-EN-P  -  5/19/2009

		Printing Specification		YOUR DATA HERE		Instructions																																				NO

		(required) Category:		D6		Select Print Category A,B,C or D from category list, on "Introduction_Catagory Types" tab																														11” x 17”				LOOSE -Loose Leaf		YES		Pre-sale / Marketing				TOP

		(required) Finished Trim Size Width:		8.5” x 11”																																8.5” x 11”				PERFECT - Perfect Bound				A1				LEFT

		(required) Publication Number :		LOGIX-AP010B-EN-P		Sample: 2030-SP001B-EN-P																														3” x 5”				SADDLE - Saddle Stitch				A2				RIGHT				CORNER

		Use Legacy Number				YES or NO																														18” x 24” Poster				PLASTCOIL - Plastic Coil (Coil Bound)				A4				BOTTOM				SIDE

		Legacy Number if applicable:				Sample Legacy Number: 0160-5.33																														24” x 36” Poster				STAPLED1 -1 position				A3

		Publication Title:		Simatic S5 to RSLogix 5000 Application Conversion Guide		Sample: ElectroGuard Selling Brief																														36” x 24” Poster				STAPLED1B - bottom 1 position				A5

		(required) Business Group:		Marketing Commercial		As entered in DocMan																														4” x 6”				STAPLED2 - 2 positions				A6

		(required) Cost Center:		19021		As entered in DocMan - enter number only, no description. Example - 19021		CMKMKE CM Integrated Arch - 19021
CMKMKE Market Access Program - 19105																												4.75” x 7” (slightly smaller half-size)				THERMAL - Thermal bound (Tape bound)				A7

		Binding/Stitching:				Review key on right...		Saddle-Stitch Items 
All page quantities must be divisible by 4.
20 sheets max. on 20# (text and cover); 20 sheets = 80-page pub
16 sheets max. on 20# (text) and 90# (cover); 16 sheets = 64-page pub

Perfect Bound Items
475 sheets max. on 20# no cover; 475 sheets = 950-page pub
470 sheets max. w/cover / 90# index unless indicated otherwise); 470 sheets = 940-page pub

Coil Bound Items
400 sheets max. of 20# (if adding cover deduct equivalent number of pages to equal cover thickness) (90# index unless indicated otherwise); 400 sheets = 800-page pub

Tape Bound Items
125 sheets max. on 20# no cover; 125 sheets = 250-page pub
120 sheets max. w/cover (90# index unless indicated otherwise); 120 sheets = 240-page pub

Double Wire Bound Items
250 sheets max. on 20# (if adding cover deduct equivalent number of pages to equal cover thickness) (90# index unless indicated otherwise); 250 sheets = 500-page pub																												4.75” x 7.75”				THERMALO - Thermal Bound (Tape bound - offline)				A8

		(required) Page Count of Publication:		140		Total page count including cover																														5.5” x 8.5” (half-size)				Wire O - Double Wire Bound (offline)				A9

		Paper Stock Color:				White is assumed.  For color options contact your vendor.																														6” x 4”								Post Sale / Technical Communication

		Number of Tabs Needed:				5 tab in stock at RR Donnelley																														7.385” x 9” (RSI Std)								B1

		Stitching Location:				Blank, Corner or Side																														8.25” x 10.875”								B2

		Drill Hole YES/NO		YES		All drilled publications use the 5-hole standard, 5/16 inch-size hole and a minimum of ¼ inch from the inner page border.																														8.25” x 11” (RA product profile std)								B3

		Glue Location on Pad:				Glue location on pads																														8.375” x 10.875								B4

		Number of Pages per Pad:				Average sheets of paper.. 25, 50 75,100 Max																														9” x 12” (Folder)								B5

		Ink Color				One color assumes BLACK / 4 color assume CMYK / Indicate PMS number here…																														A4 (8 ¼” x 11 ¾”) (210 x 297 mm)								Catalogs

		Used in Manufacturing:																																		A5 (5.83” x 8.26”) (148 x 210 mm)								C1

		Comments:																																										C2

		Part Number:																																										JIT / POD
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