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|mporta nt User Information  Sclid state equipment has operational characteristics differing from those of

electromechanical equipment. Safety Guidelines for the Application,
Installation and Maintenance of Solid State Controls (publication SGI-1.1
available from your local Rockwell Automation sales office or online at
http://literature.rockwellautomation.com) 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 iqformation 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

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

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

alalelle
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Summary of Changes

The information below summarizes the changes to this manual since the last

printing,

To help you find new and updated information in this release of the manual,
we have included change bars as shown to the right of this paragraph.

For information on

See

Processor communication options for Modbus RTU Master

page 33, page 34, page 35

Modbus RTU feature on the SLC 5/03 processor

page 86, page 88

Modbus RTU feature on the SLC 5/04 processor

page 89, page 91

Modbus RTU feature on the SLC 5/05 processor

page 92, page 94

Modbus RTU Master communication

page 202, page 210
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Notes:
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Preface

Who Should Use This
Manual

Purpose of This Manual

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

® who should use this manual.
e the purpose of this manual.
e related documentation.

e conventions used in this manual.

Use this manual if you are responsible for designing, installing, programming,
or troubleshooting control systems that use SLC 500 programmable
controllers.

You must have a basic understanding of electrical circuitry and familiarity with
relay logic.

This manual describes the procedures you use to install, wire, and troubleshoot
your controller. This manual:

e cxplains how to install and wire your controllers.

e oives you an overview of the SLC 500 programmable controller system.

Refer to the SLC 500 Instruction Set reference manual, publication
1747-RMO01, for the SL.C 500 instruction set and for application examples to
show the instruction set in use. Refer to your programming software user
documentation for more information on programming your SLC 500
programmable controller.
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14 Preface

Additional Resources

The table below provides a listing of publications that contain important

information about SLC 500 controller systems.

Pub. Number |Pub. Title Description
1747-SG001 SLC 500 System Qverview An overview of the SLC 500 family of products.
1747-IN007 SLC 5/03 and SLC 5/04 Processors Firmware/QOperating Details on the latest operating system upgrade to the
System Upgrade Installation Instructions SLC 5/03 and SLC 5/04 processors.
1747-IN0O19 SLC 5/05 Processors Firmware/Operating System ControlFlash |Information on the SLC 5/05 ControlFlash upgrade.
Upgrade Installation Instructions
1747-BM001 SLC 500 Instruction Set Reference Manual Detailed information on the SLC instruction set.
1761-UM004 | Advanced Interface Converter (AIC+) User Manual A description on how to install and connect an AIC+
interface. This manual also contains information on
network wiring.
1761-UM005 DeviceNet Interface User Manual Information on how to install, configure, and commission
a DNl interface.
1761-UM006 | MicroLogix Ethernet Interface User Manual Information on using the 1761-NET-ENI Ethernet
interface.
1770-6.5.16 DF1 Protocol and command Set Reference Manual Information on DF1 protocol.
GMC-RMO01 System Design for Control of Electrical Noise Information on reducing electrical noise.
1770-4.1 Allen-Bradley Programmable controller Grounding and Wiring |Information on grounding and wiring Allen-Bradley
Guidelines programmable controllers.
SGI-1.1 Application Considerations for Solid-state Controls, A description of important differences between
publication solid-state programmable controller products and
hard-wired electromechanical devices.
— National Electrical Code - Published by the National Fire An article on wire sizes and types for grounding electrical
Protection Association of Boston, MA equipment.
AG-7.1 Allen-Bradley Industrial Automation Glossary A glossary of industrial automation terms and

abbreviations.

Common Techniques Used
in This Manual

You can view or download publications at

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

documents, contact your local Rockwell Automation distributor or sales

representative.

steps.

The following conventions are used throughout this manual:

e Bulleted lists, such as this one, provide information, not procedural

e Numbered lists provide sequential steps or hierarchical information.
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Chapter 1

Quick Start for Experienced Users

This chapter can help you to get started using the SLC 500 Modular
Processors. We base the procedures here on the assumption that you
have an understanding of SLC 500 products. You should understand
electronic process control and be able to interpret the ladder logic
instructions required to generate the electronic signals that control
your application.

Because it is a start-up guide for experienced users, this chapter does
not contain detailed explanations about the procedures listed. It does,
however, reference other chapters in this book where you can get
more information.

If you have any questions or are unfamiliar with the terms used or
concepts presented in the procedural steps, always read the
referenced chapters and other recommended documentation before
trying to apply the information.

This chapter:

e tells you what tools and equipment you need.

e lists how to install your chassis.

e lists how to install and wire your power supply.

e lists how to install and apply power to your processor.

e lists how to establish communication with the processor.

e describes how to return the SLC 5/03, SLC 5/04, and SL.C 5/05
processors to initial factory conditions if required.
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16 Quick Start for Experienced Users

Required Tools and Have the following tools and equipment ready:
EqUipment ® Medium blade screwdriver
® Programming equipment
e Compatible communication cable and/or interface (The table
below indicates with an X, which cables are compatible with the
SLC 5/01 through 5/05 processors.)
Network Interface Processor
SLC5/01 | SLC5/02 | SLC5/03 |SLC5/04 | SLC5/05
1747-UIC X1 X1 X1 x4 x4
1747-PIC X X X
1747-CP3 X X X
1784-PKTX(D) X2 X2 X2 X
1784-PCMK X NG NE NE
10/100Base-T Ethernet X
1) Requires 1747-C13 cable.
2 Requires 1784-CP14 cable.
B) Requires 1784-PCM4 cable.
@ Requires 1747-CP3 cable.
) Requires 1784-PCMB cable.
Procedures
1. Check the contents of the shipping box. Reference

Unpack the shipping boxes making sure that the contents include:

e SL.C 500 modular processor
— installation instructions (publication 1747-IN009)

e SL.C 500 modular chassis (catalog numbers 1746-A4, 1746-A7, 1746-A10, or
1746-A13)

— installation instructions (publication 1746-IN016)

e SLC 500 modular power supplies (catalog numbers 1746-P1, 1746-P2,
1746-P3, 1746-P4, 1746-P5, 1746-P6, or 1746-P7)

— installation instructions (publication 1746-IN004)

If the contents are incomplete, call your local Rockwell Automation representative
for assistance.
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Quick Start for Experienced Users 17

2, Install the chassis. Reference
1. Determine the amount of spacing required for mounting your system. Chapter 3
(System Installation
Recommendations)
C c
O\ [0\ O\ [O\
1746-C9 Cable
A A SLC 500 Con i
1746-C7 Cable Cable
O\ [0\ [0\ O\ _[O\
B B
SLC 500 Controller SLC 500 Controller SLC500
c - D | A 1746-C9
Cable
O\ [\
Recommended Spacing T EEE E
A.15.3..20.0 cm (6...8 in.) when using the 1746-C9 cable. If you mount two 13-slot
chassis above each other, the distance cannot exceed 10.2...12.7 cm (4.5 in.).
B. Greater than 10.2 cm (4 in.).
L troll
C. Greater than 15.3 ¢cm (6 in.). c SLC 500 Controller
D.6.35..10.2 cm (2.5...4 in.) when using the 1746-C7 cable. If you are using a 1746-P4

power supply, your maximum spacing is 6.35 cm (2.5 in.).
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18  Quick Start for Experienced Users

2. Dirill holes in the backpanel of your enclosure and install the top mounting hardware. ~Chapter 6
Use M4 or M5 (#10 or #12) phillips screw and star washer (or SEM screw). (Installing Your
Hardware Components)

3. Scrape off the paint from the backpanel between the chassis and backpanel.

4. Slide the chassis over the installed hardware and tighten the screws.

5. Install the remaining tab hardware.

3. Install the power supply. Reference

1. Align the circuit board of the power supply with the card guides on the left side of the ~Chapter 6

chassis, and slide the power supply in until it is flush with the chassis. (Installing Your
Hardware Components)

Use these screws to fasten the power supply to the chassis.
1.2 Nm (11 Ib-in) Maximum Torque
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Quick Start for Experienced Users 19

4, Make jumper selection for 120/240V ac on 1746-P1, 1746-P2, and 1746-P4 power supplies. Reference

Place the input voltage jumper to match the input voltage. This does not apply to the Chapter 6

1746-P3, 1746-P5, 1746-P6, or 1746-P7 power supplies which do not have jumpers. (Installing Your
Hardware
Components)

Set the input jumper before applying power. Hazardous voltage is present on
exposed pins when power is applied; contact with the pin may cause injury to

Q personnel.

1746-P1 and 1746-P2 Power Supplies 1746-P4 Power Supply
OPower|  Jumper Selection [ POWER
| 85-132Vac L _
Fuse \\\ﬂ © O-- % o
. &
Jumper Selection @ —>B%
— |
10071 S 170-250V ac %
® = @
200/240 Volts
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5. Wire power to the power supply. Reference

Chapter 6
(Installing Your
Hardware

ATTENTION Turn off incoming power before connecting wires. Failure to do so could cause Components)

injury to personnel and/or equipment.

Connect incoming power.

1746-P1 and 1746-P2 1746-P3
) PWR OUT +24V dc (P |NOT USED
User Power < @ PWR OUT COM User Power @] NoT USED
@] 1207240V ac @ |+24V de
Incoming Power @ V ac NEUT Incomin (P |dc NEUT
[ ®] cHassIs GROUND @ Power @D |CHASSIS GROUND @
1746-P4 1746-P5
PWR OUT +24V dc
User Power < @® User Power < | @D PWR 0UT +24V dc
@] PWR OUT COM @ | PWR OUT COM
P |+125V de
@ | 8510132V ac Incomin @ dc NEUT
Power —
@ JUMPER @®| CHASSIS GROUND @
)| 1700 250V ac
] 1746-P6
'@ | L1:85t0 132/170 to 250V ac Jeor P < | (@] PWR OUT +24V do
| serrower @ | PWR 0UT COM
Incoming Power — ]
: 48V d
@ |L2: NEUTRAL Incoming || 8V de
| Power @ dc NEUT
| D] CHASSIS GROUND - © @ | CHASSIS GROUND @
1746-P7
| | NOTUSED TYTTTSINGE  Terminal screws on the 1746-P1, 1746-P2, 1746-P3,
| @D|NOTUSED 1746-P5, 1746-P6, and 1746-P7 power supplies
@ [+12/24V de should be tightened with a maximum torque of 1 Nm
Incoming @ dc NEUT (8.8 Ib-in).
Power (P | CHASSIS GROUND @ Terminal screws on the 1746-P4 power supply
should be tightened with a max torque of 0.8 Nm
(7 Ib-in).
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6. Install the processor. Reference
Chapter 2
IMPORTANT If your processor has a battery — the battery is an option for the SLC 5/01 (Selecting Your
(1747-L511) processor — make sure it is connected before installing your Hardware
processor into the chassis. This provides memory backup for your processor Components)
should the controller power supply fail. Chapter 6
(Installing Your
Hardware
Make sure system power is off. Then insert the processor into the 1746 chassis. Components)

IMPORTANT The SLC 500 modular processor must be inserted into the left slot (slot 0), as
shown below. Remove the protective label on the power supply after installing

the processor.

AN Y
N LN
SR

Module Release

Guide

Protective
Label
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1. Apply power to the processor.

Reference

1. Energize the chassis power supply.

2. Check the chassis power supply and processor status indicators. The power status
indicator on the power supply should be on and the fault status indicator on the
processor should be flashing,

Power supply and SLC 5/01 and SLC 5/02 processor

status indicators

Il POWER

CJRUN  C =COMM
CICPU FAULT
L_JFORCED I/0

[ IBATTERY LOW

—

The RUN status

| —~——

indicator on the SLC 5/01

processor is actually labeled PC RUN. Also,
the SLC 5/01 processor does not have a
COMM status indicator.

Power supply
status indicat

and SLC 5/05 processor
ors

I POWER

RUN [J [ FORCE
FLT [ O 7 ENET
BATT [] . ~ RSZ32

k/\_/\-/“

Power supply and SLC 5/03 and SLC 5/04 processor
status indicators

EWPOWER [ RUN [J [JFORCE
FLT [0 _ ~DH485
BATT [J _ RS232

L—\_/—\/_\

The DH485 status indicator on the SLC 5/03
processor is labeled DH+ on the SLC 5/04
processor.

Refer to the following key to determine the
status of the status indicators:

|:] Indicates the status indicator is off.

- Indicates the status indicator is on.

|:] Indicates the status indicator is FLASHING.

{1 Status of status indicator does not matter.

Chapter 8
(Starting Up Your
Control System)

Chapter 10
(Troubleshooting)

8. Load your software.

Reference

Refer to your software package’s documentation.
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9. | Establish communication to the processor. Reference
Refer to the following to establish communication between the processor and your Chapter 8
personal computet. (Starting Up Your
Control System)
Processor Procedure
SLC 5/01 Connect 1747-PIC interface from the processor to your personal computer serial port or
connect 1747-UIC interface from the processor to your personal computer USB port, or use a
1784-PKTX(D) or 1784-PMCK interface.
SLC 5/02 Connect 1747-PIC interface from the processor to your personal computer serial port or
connect 1747-UIC interface from the processor to your personal computer USB port, or use a
1784-PKTX(D) or 1784-PMCK interface.
SLC 5/03 Connect the 1747-PIC interface from the processor to your personal computer serial port or
connect the 1747-UIC interface from the processor to your personal computer USB port to
the processor by using the 1747-C13 or 1747-CP3 cable. You can also use a 1784-PKTX(D) or
1784-PCMK interface, or a 1747-CP3 cable from channel 0 of the processor to the personal
computer serial port.
SLC 5/04 Connect a 1747-CP3 cable from channel 0 of the processor to the personal computer serial
port or connect the 1747-UIC interface from channel 0 of the processor to your personal
computer USB port, or use a 1784-PKTX(D) or 1784-PCMK interface.
SLC 5/05 Connect a 1747-CP3 cable from channel 0 of the processor to the personal computer serial
port, or connect the 1747-UIC interface converter from channel 0 of the processor to your
personal computer USB port. For Ethernet connection, connect channel 1 of the processor
and the PC Ethernet card to an Ethernet hub by using 10/100Base-T compatible cable.")
" EtherNet/IP address must first be set via BOOTP or an RS-232 connection. See appendix C for more information.
Set the communication parameters of software to match the default parameters of the processor.
Comms Channel Channel 0 Channel 1 Configuration
Configuration
SLC 5/01 and 5/02 SLC 5/03, 5/04, and 5/05 | SLC 5/03 SLC 5/04 SLC 5/05
DH-485: DF1 Full-duplex: DH-485: DH+: Ethernet:
e 19.2 Kbaud ¢ no handshaking e 19.2 Kbaud e 57.6 Kbaud BOOTP enabled

e node address =1

e 19.2 Kbaud
e CRC Error Check

e duplicate packet,
detect on

® no parity

e node address =1

e node address = 1
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10. | (Optional) Return the SLC 5/03, SLC 5/04, or SLC 5/05 processor to initial factory conditions. Reference

Use this procedure if the communication channels are shut down due to configuration Chapter 10
patameters, ot if you absolutely cannot establish communication with the processor. (Troubleshooting)

ATTENTION If you return the processor to the initial factory conditions, the communication
configurations are returned to their default settings and the user program is

cleared.

=

Remove power from the SL.C 500 power supply.

2. Remove the processor from the chassis.

3. Disconnect the battery by removing the battery connector from its socket.

4. Locate the VBB and GND connections on the right side of the motherboard.

5. Place a small bladed screwdriver across the VBB and GND connections and hold for 60
seconds. This returns the processor to the initial factory conditions.
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SLC 5/03 Processors (1747-L531, 1747-L532, and 1747-L533)

| Lt 1
VBB

0]
O

[o)
(¢}
O
O

Mother Board

Keyswitch E

——— & RightSideView

SLC 5/04 Processors (1747-L541, 1747-L542, and 1747-L543)
SLC 5/05 Processors (1747-L551, 1747-L552, and 1747-L553)

IS

Q
GND VBB
oo
<

Mother Board

Keyswitch *»E
0000000
Q000000
0000000
O000000
EEmEmE=EN

Mother Board

———— & Tightside View
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Notes:
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Chapter Z

Selecting Your Hardware Components

This chapter provides general information on what your SLC 500
controller can do, an overview of the modular control system, and
special considerations for controller installations. It also explains how
to select:

e chassis.

e modular processors.

e discrete I/O modules.
e specialty I/O modules.
e power supplies.

e enclosures.

e operator interfaces.

¢ memory modules.

® isolation transformers.

This chapter does not provide you with all the information that you
need to select a complete SLC 500 control system. To do this, we

recommend that you use the latest version of the system overview,
SLC 500 Programmable Controllers and I/O Modules, publication
1747-SG001.
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European Union Directive
Compliance

Publication 1747-UM011G-EN-P - June 2008

If this product has the CE mark it is approved for installation within
the European Union and EEA regions. It has been designed and tested
to meet the following directives.

EMC Directive

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

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

e EN 50082-2

EMC - Generic Immunity Standard, Part 2 - Industrial
Environment

This product is intended for use in an industrial environment.

Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low
Voltage, by applying the safety requirements of EN 61131-2
Programmable Controllers, Part 2 — Equipment Requirements and
Tests.

For specitic information required by EN61131-2, see the appropriate
sections in this publication, as well as the Industrial Automation
Wiring and Grounding Guidelines for Noise Immunity, publication
1770-4.1.
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Overview of Your Modular

Control System

Power
Supply

Programming
Terminal

The basic modular controller consists of a chassis, power supply,

processor (CPU), Input/Output (I/O modules), and an operator
interface device for programming and monitoring, The figure below
shows typical hardware components for a modular controller.

Modular Hardware Components

Processor Input Output Combination
Module Module Module 1/0 Module
| =] |

::::::::::
:::::::::

Programming Personal
Computer

e,

L3

\¥

J0 0

AN Jah\ AN An
o]

U/

Modular Controller

H
H
H

OR

| | == |

\\\\\\\\\\\

Publication 1747-UM011G-EN-P - June 2008



30  Selecting Your Hardware Components

Publication 1747-UM011G-EN-P - June 2008

Principles of Machine Control

You enter a ladder logic program into the controller by using the
software. The logic program is based on your electrical relay print
diagrams. It contains instructions that direct control of your
application.

With the ladder logic program entered into the controller, placing the
controller in the Run mode initiates an operating cycle. The
controller’s operating cycle consists of a series of operations
performed sequentially and repeatedly, unless altered by your ladder
logic program.

Overhead b

Operation
Cycle

Output
Scan

1. Input scan - The time required for the controller to scan and
read all input data; typically accomplished within a few
milliseconds.

2. Program scan - The time required for the processor to execute
the instruction in the program. The program scan time varies
depending on the instruction used and each instruction’s status
during the scan time.

IMPORTANT Subroutine and interrupt instructions within your logic
program may cause deviations in the way the operating

cycle is sequenced.

3. Output scan - The time required for the controller to scan and
write all output data; typically accomplished within a few
milliseconds.

4. Service communication - The part of the operating cycle in
which communication takes place with other devices, such as an

HHT or a personal computer.

5. Housekeeping and overhead - The time spent on memory.
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Selecting Modular
Processors

SLC 500 modular processors are designed to meet a wide range of
applications, from small stand-alone to large distributed systems and
from simple to complex applications.

Processor Features

Memory size - The SLC 500 modular processors memory is user

configurable for either data storage or program storage. Memory size
is 1 K..64 K.

1/0 points - The SLC 5/01 processor supports addressing of up to 3940
I/0O. The SLC 5/02, SL.C 5/03, SLC 5/04, and SLC 5/05 processors
support addressing of 4096 I/O. The SLC 500 modular processors ate
supportted by over 60 different I/O modules including digital, analog,
and intelligent I/O.

Performance - The SLC 500 modular processors are designed with
throughput performance in mind. The program scan time for a typical
instruction mix are 0.9 ms/K...8.0 ms/K depending on the processor.
I/O scan times ate 0.25 ms...2.6 ms depending on the processor and
I/0 installed in the system.

Advanced instruction support - The instructions available depends on
the processor used. The following table lists the instructions
supported by the SLC 500 modular processots.

Instruction Support SLC5/01 | SLC5/02 | SLC5/03 | SLC5/04 | SLC 5/05
Bit . . . . .
Timer and Controller . o . . .
Comparison . . . . .
Basic Math . . . . .
Move, Copy, and Bit Shift . . . . .
Sequencer . . . . .
Jump and Subroutine . 3 . . .
Messaging o . o o
STI . . o .
FIFO/LIFO . o . o
PID . o o o
Advanced Math and Trig o o .
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Instruction Support SLC5/01 | SLC5/02 | SLC5/03 | SLC5/04 | SLC 5/05

Indirect Addressing . o o
Floating Point Math . . .
ASCII o o o

Processor Communication Options

The SLC 500 processors support several communication options. The
following sections describe the available physical connections and
protocol options used by the SLC 500 processors.

Physical Connection Options

Ethernet (10/100Base-T) channel offers:

e 10/100 Mbps communication rate.

e ISO/IEC 8802-3STD 802.3 (RJ45) connector for 10/100Base-T
media.

e TCP/IP communication protocol.

® built-in isolation.
Data Highway Plus (DH+) channel offers:

e communication rates of 57.6 Kbaud, 115.2 Kbaud, and 230.4
Kbaud.

® maximum network length of 3048 m (10,000 ft) at 57.6 Kbaud

e Belden 9463 (blue hose) cable connection between nodes (daisy
chain connection).

® built-in isolation.
DH-485 channel offers:

e configurable isolation via the 1747-AIC or 1761-NET-AIC
interfaces.

® maximum network length of 1219 m (4000 ft).
® RS-485 electrical specifications.

® Belden 9842 or Belden 3106A cable connection between nodes
(daisy-chain connection).

RS-232 channel offers:

e communication tates up to 19.2 Kbaud (38.4 Kbaud SLC 5/04
and SLC 5/05 processors).

e maximum distance between devices is 15.24 m (50 ft).
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e RS-232C (EIA-232) electrical specifications.
e modem support.

® built-in isolation.

Processor Channel Connections

Processor Physical Communication Channel
DH-485 RS-232 DH+ Ethernet
SLC 5/01 and SLC 5/02 | DH-485 protocol — — —
SLC5/03 | channel 0 DH-485"), DF1 full-duplex, DF1 half-duplex

— master/slave, ASCII, DF1 radio modem, and — —
Modbus RTU Master protocols

channel 1 | DH-485 protocol — — _

SLC5/04 | channel 0 DH-485""), DF1 full-duplex, DF1 half-duplex
— master/slave, ASCII, DF1 radio modem, and — —
Modbus RTU Master protocols

channel 1 — — DH+ protocol —

SLC5/05 | channel 0 DH-485""), DF1 full-duplex, DF1 half-duplex — —
— master/slave, ASCII, DF1 radio modem, and
Modbus RTU Master protocols

channel 1 — — — EtherNet TCP/IP protocol

) An 1761-NET-AIC interface is required when connecting to a DH-485 network.

Protocol Options

EtherNet TCP/IP Protocol - Standard Ethernet, utilizing the TCP/IP
protocol, is used as the backbone network in many office and
industrial buildings. Ethernet is a local area network that provides
communication between various devices at 10/100 Mbps. This
network provides the same capabilities as DH+ or DH-485 networks,
plus:

e SNMP support for Ethernet network management.

e optional dynamic configuration of IP addresses by using a
BOOTP/DHCP utility.

e SLC 5/05 Ethernet data rate up to 40 times faster than SLC 5/04
DH+ messaging,
e ability to message entire SLC 5/05 data files.

e much greater number of nodes on a single network possible
compared to DH-485 (32) and DH+ (64).

Data Highway Plus (DH+) Protocol - The Data Highway Plus protocol
is used by the PLC-5 family of processors and the SLC 5/04 processor.
This protocol is similar to DH-485, except that it can support up to 64

devices (nodes) and runs at faster communication (baud) rates.
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DH-485 Protocol - The SLC 500 processors have a DH-485 channel
that supports the DH-485 communication network. This network is a
multi-master, token-passing network protocol capable of supporting
up to 32 devices (nodes). This protocol allows:

e monitoring data and processor status, along with program
uploading and downloading of any device on the network from
one location.

e SLC processors to pass data to each other (peet-to-peer
communication).

e operator interface devices on the network to access data from
any SLC processor on the network.

DF1 full-duplex protocol - DF1 full-duplex protocol (also referred to
as DF1 point-to-point protocol) lets two devices communicate with
each other at the same time. This protocol allows:

e transmission of information across modems (dial-up, leased line,
radio, or direct cable connections).

e communication to occur between Allen-Bradley products and
third-party products.

DF1 half-duplex protocol (master and slave) - DF1 half-duplex
protocol provides a multi-drop single master/multiple slave network
capable of supporting up to 255 devices (nodes). This protocol also
provides modem support and is ideal for SCADA (Supervisory Control
and Data Acquisition) applications because of the network capability.

ASCII protocol - The ASCII protocol provides connection to other
ASCII devices, such as bar code readers, weigh scales, serial printers,
and other intelligent devices.

DF1 radio modem protocol - The DF1 radio modem protocol,
optimized for use with radio modem networks, is a hybrid between
DF1 full-duplex protocol and DF1 half-duplex protocol. DF1 radio
modem:

e supports Store and Forward capability.

e uses a node address (0...254) on channel 0.

Modbus RTU (Remote Terminal Unit) transmission mode Master protocol -
The Modbus RTU Master protocol provides communication between Modbus
RTU devices through a multi-drop single-master/multiple-slaves network.
This protocol is capable of supporting up to 247 slave devices (nodes).
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SLC Communication Options

Communication Processor
Protocol SLC 5/01 SLC 5/02 SLC 5/03 SLC 5/04 SLC 5/05
DH-485 peer-to-peer | receive only receive and initiate | receive and initiate — —

DH-485 via RS232
port

receive and initiatel®

receive and initiate'®)

receive and initiate'®)

DF1 via RS232 port
(full-duplex or
half-duplex master
or slave)

receive only“)

receive only(”

receive and initiate

receive and initiate

receive and initiate

ASCII via RS232 port

receive and initiate

receive and initiate

receive and initiate

([I]Jal-tli)Highway Plus | receive only? receive onlyl? receive and initiatel® | receive and initiate receive and initiatel®
Ethernet — — receive and initiatel® | receive and initiatel® | receive and initiate
DeviceNet receive and receive and receive and receive and

- initiatel® initiatel”) initiatell’) initiatel”)
ControlNet receive and receive and receive and receive and

o initiatel®! initiatel*1®! initiatel®) initiatel®)
Modbus RTU Master — — initiate only initiate only initiate only

W A1747-KE or 1770-KF3 interface is required to bridge from DF1 (full-duplex or half-duplex slave only) to DH485 network.

@ A ControlLogix gateway with a 1746-DHRIO interface and a 1756-DH485 interface is required to bridge from DH+ to DH-485 network.

35

) A 1747-SDN module is required for scanning 1/0 and for explicit messaging on DeviceNet network.

@) A 1747-SCNR module is required for scanning 1/0 and for explicit messaging on ControlNet network.

) The SLC 5/04's channel-to-channel passthru feature may be used to bridge between DH+ and DH-485 network or between DH+ and DF1 full-duplex network (DH+ to DF1

full-duplex passthru available starting with 0S401). Another option is to use the 1785-KE interface to bridge between DH+ and DF1 full-duplex or DH+ and DF1 half-duplex
master/slave network.

©) A 1761-NET-ENI interface is required to bridge from DF1 full-duplex to Ethernet network.
) A 1761-NET-DNI interface is required to bridge from DF1 to DeviceNet network.
®) A 1747-KFC15 module or 1770-KFC15 interface is required to bridge from DF1 to