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Important User Information

Solid 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://www.ab.com/manuals/gi) 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 Iden.tiﬁc.ts information that .is critical for successful
application and understanding of the product.

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

e recognize the consequence

SHOCK HAZARD Labels may be located on or inside the equipment (e.g.,
drive or motor) to alert people that dangerous voltage may
be present.

BURN HAZARD Labels may be located on or inside the equipment (e.g.,
drive or motor) to alert people that surfaces may be
dangerous temperatures.

o e |l




Summary of Changes

Introduction This release of this publication contains updated information. Change
bars, as shown in the right margin of this page, designate locations in
the publication that contain changed information.

New and Revised Table Summary of Changes.1 lists the new and revised information included in
Information this publication.
Table Summary of Changes.1
In this section: This information was changed or added:
Chapter 2 The brief description of Configuring Time Mastership

Functionality was changed to reflect changes on the module.

For more information, see page 2-5.

Chapter 3 For 1756-SYNCH modules using firmware revision 2.18 or
greater, the module can now use its last configuration when
its connection to the owner-controller closes.

For more information, see page 3-5.

The electronic keying description has been revised.

For more information, see page 3-11.

The Multiplier description has been revised to describe how
the module may truncate values beyond the decimal point.

For more information, see page 3-17.

The CST and SynchLink Mastership description has
changed significantly.

For more information, see page 3-18.

Chapter 5 New configuration screens are included to reflect the
1756-SYNCH module’s new role in Coordinated System Time
(CST) Mastership.

For more information, see page 5-7.

Chapter 6 The behavior of the 1756-SYNCH module’s status indicators
has changed slightly.

For more information, see page 6-2.

Appendix A Updated specifications are available.

Appendix E A full description of the 1756-SYNCH module’s newly
incorporated Configuration Data Tags is available.

For more information, see page E-3.

Other changes have been made throughout this manual and, although
not significant enough to warrant mention in the table above, they are
marked by change bars.

Publication 1756-UM521C-EN-P - July 2004



Summary of Changes 2

Publication 1756-UM521C-EN-P - July 2004



Preface

About This Preface

This preface describes how to use this manual. The following table
describes what this preface contains and its location.

Table Preface.1

For information about: See page:
Who Should Use This Manual Preface-1
Purpose of This Manual Preface-1
Using the Latest Module Firmware Preface-2
What This Manual Contains Preface-4
Related Products and Documentation Preface-5

Who Should Use You must be able to program and operate an Allen-Bradley

This Manual ControlLogix™ controller and ControlLLogix I/O modules to efficiently

use your SynchLink™ module.

We assume that you know how to do this in this manual. If you do
not, refer to Related Documentation, before you attempt to use this module.

IMPORTANT SynchLink should be used in conjunction with a
standard control network, such as ControlNet or
Ethernet. A standard network is used for general

control interlocking and transfer of diagnostic data
across the system.

SynchLink does not function as a standard control
network (e.g; it broadcasts data in a unidirectional
manner).

Purpose of Th|s Manual This manual describes how to install, configure, and troubleshoot
your ControlLLogix SynchLink module.
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Using the Latest
Module Firmware

Publication 1756-UM521C-EN-P - July 2004

This manual describes changes to the 1756-SYNCH module when the
module uses firmware revision 2.18. Some of the features described in
this publication may not be available on modules using previous
firmware revisions.

We recommend that you upgrade your 1756-SYNCH module to
firmware revision 2.18 or greater when possible to use fully the
module’s functionality.

FLASH Upgrade the Module’s Firmware Revision

To update a 1756-SYNCH module’s firmware of a controller, first
install a firmware upgrade kit.

e An upgrade kit ships on a supplemental CD along with RSLogix
5000 software.

e To download an upgrade kit:
1. Go to www.ab.com.
2. Choose Product Support.
3. Choose Firmmware Updates.

Update the Module

1. Connect the 1756-SYNCH module to the same network as
your workstation.

2. Start ControlFLLASH software.
3. Choose Next >.

4. Select the 1756-SYNCH catalog number and choose Next >.
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5. Expand the network until you see the module. If the required
network is not shown, first configure a driver for the network in
RSLinx software.

6. Select the controller and choose OK.

7. Select the revision level to which you want to update the
1756-SYNCH module and choose Nexz >.

IMPORTANT If the Rev.ision list is empty, dowan)ad a new
upgrade kit. Some older upgrade kits do not work

with new modules.

8. To start the update of the module, choose Finish and then Yes.

After the module is updated, the status box displays
Update complete.

9. Choose OK.

10. To close ControlFLLASH software, choose Cance/ and then Yes

Publication 1756-UM521C-EN-P - July 2004
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i i This user manual contains the following sections:
What This Manual Contains g
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Table Preface.2
Section: Title: Description:
Chapter 1 What is the 1756-SYNCH Overview of the ControlLogix SynchLink
module? module
Chapter 2 Time Synchronization in the | Description of how the ControlLogix
ControlLogix System SynchLink module fits in the
ControlLogix system
Chapter 3 SynchLink Module Features | Listing and description of the
ControlLogix SynchLink module’s
features
Chapter 4 Installing the SynchLink Description of how to install the
Module ControlLogix SynchLink module
Chapter 5 Configuring the SynchLink | Description of how to use RSLogix 5000
Module to configure the ControlLogix
SynchLink module
Chapter 6 Troubleshooting the Description of how to use module
SynchLink Module indicators and RSLogix 5000 to
diagnose and correct problems with the
ControlLogix SynchLink module
Appendix A Specifications Listing of the ControlLogix SynchLink
module’s specifications
Appendix B Configuring the Star Description of how to set up a star
Configuration configuration with the ControlLogix
SynchLink module
Appendix C Configuring the Daisy Chain | Description of how to set up a daisy
Configuration chain configuration with the
ControlLogix SynchLink module
Appendix D Configuring the Ring Description of how to set up a ring
Configuration configuration with the ControlLogix
SynchLink module
Appendix E Software Configuration Tags | Description of the module-defined data

types and tags created in RSLogix 5000
for the ControlLogix SynchLink module
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Related Products and

The following table lists related Controllogix products and

. documentation:
Documentation
Table Preface.3 Related Documentation

Catalog Document title: Publication

number: number:

1756-SYNCH ControlLogix SynchLink Module Installation 1756-IN575
Instructions

1756-A4, -A7, ControlLogix Chassis Installation Instructions 1756-IN080

-A10, -A13, -A17

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

-PB72

1756-PA75, ControlLogix Power Supply Installation Instructions | 1756-5.78

-PB75

1756-PA75R, ControlLogix Redundant Power Supply Installation | 1756-IN573

-PB75R Instructions

1756-Series ControlLogix Module Installation Instructions Multiple
(Each module has separate installation document.) | 1756-IN

numbers

1756-Series ControlLogix System User Manual 1756-UMO001

Multiple numbers | SynchLink Design Guide 1756-TD008

1751-SLBA SynchLink Base Block Installation Instructions 1751-IN0O1

1751-SL4SP SynchLink 4-port Splitter Block Installation 1751-IN002
Instructions

1751-SLBP SynchLink Bypass Switch Block Installation 1751-IN003
Instructions

1756-DM ControlLogix Drive Module Installation Instructions | 1756-IN577

1756-DM ControlLogix Drive Module User Manual 1756-UM522
PowerFlex 700S User Manual 20D-UMO001

1756-1B16ISOE, | ControlLogix Sequence of Events Module User 1756-UM528

-IH16ISOE

Manual

For more information on these products, contact your local Rockwell
Automation distributor or sales office. The documentation listed in
Table Preface.3 is available at:

e http://www.ab.com/manuals

e http://www.theautomationbookstore.com
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Notes:
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Chapter 1

What is the ControlLogix
SynchLink Module?

What is the 1756-SYNCH module?

This chapter describes the ControlLogix SynchLink module. It also describes
what you must know and do before using the SynchLink module.

Table 1.1
For information on: See page:
What is the ControlLogix SynchLink Module? 1-1
Connecting a SynchLink Module to a SynchLink System 1-3
Using Module Identification and Status Information 1-5
Preventing Electrostatic Discharge 1-6
Removal and Insertion Under Power 1-6

A ControllLogix SynchLink module, through the use of fiber optic
communication technology, allows you to implement:

e time synchronization
e distributed motion control

e coordinated drive control

based on the ControllLogix and PowerFlex 700S platforms. In distributed
control system, the SynchLink module broadcasts reference data and
synchronizes time from a single ControlLLogix chassis to multiple other chassis
at a high speed.

What Data Does the SynchLink Module Transfer?

The SynchLink module transfers multiple types of reference data between
chassis, including:

e Produced axis data for chassis to chassis remote axis control
e High speed drive reference data for chassis to drive control

e General control information that requires transfer at a high speed and in
a synchronized manner
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Why Synchronize Time Between Chassis?

In synchronizing time between chassis, the SynchLink module allows you to:

e share motion data from chassis to chassis because a consistent time
reference is available among chassis for interpolation of velocity and
position data.

e timestamp I/O in multiple chassis and have a common time reference
with which to compare the timestamps.

For more information on how the SynchLink module impacts the time

references between ControlLogix chassis, see Chapter 2, Time
Synchronization in the ControlLogix System.

What Are Some of the Features Available On the ControlLogix
SynchLink Module?

The following are some of the features available on the ControllLogix
SynchLink module:

e Support of multiple SynchLink system configurations - Star, daisy chain
and ring

For more information on these functions, see Chapter 2, Time
Synchronization in the ControllLogix System.

For more information on how to configure the module with RSLogix
5000, see Chapter 5, Configuring the SynchLink Module.

e Removal and insertion under power (RIUP) - This system feature allows
you to remove and insert the module while power is applied. For more

information on RIUP, see page 1-6.

e Communication of remote axis data in a timely and
deterministic manner

e Communication of direct and buffered data

e Class I Division 2, UL, CSA, and CE Agency Certification
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Connecting a SynchLink
Module to a SynchLink
System

ControlLogix SynchLink modules mount in a ControllLogix chassis and
connects to other SynchLink node through a fiber optic cable system.

For more information on the available fiber optic cables, see Table 1.2.

Table 1.2 Fiber Optic Cables Available with the 1756-SYNCH Module

Catalog number: Cable length Cables per box:
1403-CF001 Tm (3.28ft) 2
1403-CF003 3m (9.84ft)

1403-CF005 5m (16.4ft)

1403-CF010 10m (32.8ft) 1
1403-CF020 20m (65.6ft)

1403-CF050 50m (164ft)

1403-CF100 100m (328ft)

1403-CF250 250m (820ft)

When you install the SynchLink module in a Star Configuration, you need to
use hubs as well as fiber optic cables. A hub is a combination of one base block
with up to four splitter blocks. A bypass switch block is also available for use in
the daisy chain configuration. For more information on the Star
Configuration, see 2-6.

For more information the hub components available for use with the
SynchLink module, see Table 1.3

Table 1.3 Hub Components Available with the 1756-SYNCH Module

Catalog Number: Hub Type:

1751-SLBA SynchLink Fiber Base Block
1751-SL4SP SynchLink Fiber 4-Port Splitter Block
1751-SLBP SynchLink Fiber Bypass Switch Block

For more information on SynchLink fiber optic cable systems, see The
SynchLink Design Guide, publication 1756-TD00S.
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Physical Features of the ControlLogix SynchLink Module

Figure 1.1

Module side view
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Table 1.4 lists descriptions of the physical features shown in Figure 1.1.

Table 1.4

Physical Feature:

Description:

Backplane connector

The backplane connector connects the
module to the ControlLogix chassis
backplane.

Status indicators

The status indicators display the module’s
communications and SynchLink system
status.

Transmit fiber port

The transmit fiber port allows connection
(via fiber optic cables) to other SynchLink
modules so the module can send data.

Receive fiber port

The receive fiber port allows connection (via
fiber optic cables) to other SynchLink
modules so the module can receive data.
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Using Module
Identification and Status
Information

Each Controllogix SynchLink module maintains specific identification
information that separates it from all other modules. This information assists
you in tracking all the components of your system.

For example, you can track module identification information to be aware of
exactly what modules are located in any ControllLogix rack at any time. While
retrieving module identity, you can also retrieve the module’s status.

Each module maintains the following information:

Table 1.5 Module Identification and Status Information

Module Identification: | Description:

Product Type Module's product type, such as Digital I/0 or Analog I/0
module

Product Code Module’s catalog number

Major Revision Module’s major revision number

Minor Revision Module’s minor revision number

Status Module’s status. Returns the following information:

o Controller ownership (if any)

o Whether module has been configured

o Device Specific Status, such as:

— Self-Test

— Flash update in progress

— Communications fault

— Not owned (outputs in program mode)
— Internal fault (need flash update)

— Run mode

Minor recoverable fault

e Minor unrecoverable fault
o Major recoverable fault
e Major unrecoverable fault

Vendor ID Module manufacturer vendor, for example Allen-Bradley

Serial Number Module serial number

Length of ASCII Text String | Number of characters in module’s text string
ASCII Text String Module name

IMPORTANT To retrieve this information, you can use the WHO service

in RSLinx. For more information on how to retrieve
module identification information, see the RSLinx online

help.

Publication 1756-UM521C-EN-P - July 2004



1-6 What is the 1756-SYNCH module?

Preventing Electrostatic
Discharge

Removal and Insertion
Under Power

Chapter Summary and
What's Next
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This module is sensitive to electrostatic discharge.

ATTENTION This equipment is sensitive to electrostatic discharge, which

can cause internal damage and affect normal operation.
A Follow these guidelines when you handle this equipment:
e Touch a grounded object to discharge potential static.
e Wear an approved grounding wriststrap.

¢ Do not touch connectors or pins on component
boards.

¢ Do not touch circuit components inside the equipment.
o If available, use a static-safe workstation.

e When not in use, store the equipment in appropriate
static-safe packaging.

These modules are designed to be installed or removed while chassis power is

applied.

m When you insert or remove the module while backplane
ower is on, an electrical arc can occur. This could cause an
3

explosion in hazardous location installations. Be sure that
power is removed or the area is nonhazardous before
proceeding.

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

In this chapter, you read about the ControlLogix SynchLink module. For
information about Time Synchronization in the ControllLogix System, see
Chapter 2.



Chapter Z

Time Synchronization in the
ControlLogix System

This chapter describes how the ControlLogix SynchLink module fits in
the ControllLogix system.

Table 2.1
For information on: See page:
Using the Coordinated System Time (CST) 2-2
Time Synchronization in a Distributed Control System 2-2
Time Synchronization in the SynchLink System 2-2
How Do the CST Clock and SynchLink Node Clock Work Together? 2-5
What are the SynchLink Configurations? 2-6

Before you can fully understand how the SynchLink module can be
used in a distributed ControlLogix system, you should understand
how a ControlLogix application works without SynchLink. See the
ControlLogix System User Manual, publication 1756-UMO001 for a
detailed description of the ControlLogix system.

IMPORTANT In RSLogix 5000, v13 Of greatet, you can use a
1756-SYNCH module in a remote chassis without a
ControlLogix controller and still provide a CST value

for the chassis. I/O modules (e.g,, 1756-IH16ISOE)
can use the CST value when generating timestamps.

For SynchLink systems that use RSLogix 5000, v12 or
eatlier, you cannot use a 1756-SYNCH module to
synchronize I/O timestamps in a remote chassis
without first installing a ControlLogix controller in
that chassis.

Publication 1756-UM521C-EN-P - July 2004



2-2  Time Synchronization in the ControlLogix System

Using the Coordinated
System Time (CST)

Time Synchronization in a
Distributed Control System

Time Synchronization in the
SynchLink System
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The Coordinated System Time (CST) is the clocking mechanism used
to achieve time synchronization in a Controll.ogix chassis. The
ControlLogix Coordinated System Time (CST) clock is a 64-bit clock
on the backplane of the ControlLogix chassis. It has a 1S resolution
and is used as the main time reference for all modules plugged into a
chassis backplane.

For more information on how the ControlLLogix CST affects the
operation of other ControlLLogix products, see the ControllLogix System
User Manual, publication 1756-UMO001.

The same CST mechanism described above is also used to

synchronize ControlLogix chassis in a distributed control system. In
such a system, SynchLink transfers the CST value from the CST Master
chassis to CST Slave chassis.

Each chassis must be equipped with a SynchLink module and,
depending on what version of RSLogix 5000 the system is using, each
chassis may or may not require that a controller reside in remote
chassis. This distributed control system is identified as a SynchLink
system.

The 1756-SYNCH module provides synchronization of CSTs between
ControlLogix chassis provides with no more than +/-5us drift
between chassis.

Time synchronization within a SynchLink system is required to:

o transfer a CST value from the CST Master chassis to CST Slave
chassis.

e transfer motion and drive control data.

e support time synchronization between ControllLogix chassis and
non-ControlLogix products (e.g. PowerFlex 700S products).

The SynchLink Node Clock is integral to all devices that contain the
SynchLink circuitry. It is the clocking mechanism on the fiber optic
side of the SynchLink system. This clock has a resolution of 1pS.

During system configuration, you establish one SynchLink node clock
as the master system clock on the SynchLink fiber. By design, the
ControlLogix chassis that is configured as the SynchLink master also
acts as the CST master of the system. In this manner, one SynchLink
node acts as a Time Master for the entire system. This chapter gives
more detail on how this functionality is accomplished.
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Multiple Rockwell Automation products can be synchronized with
SynchLink. In addition to the SynchLink module, the PowerFlex 700S
and the 1756-DMxxx series products (both used for drive control) also
use SynchLink to achieve drive to drive synchronization. While all of
these products maintain interoperability, not all SynchLink features are
incorporated into every product that uses SynchLink; the 1756-SYNCH
module, however, uses all of the SynchLink features.

SynchLink Node Clock

The SynchLink node clock is integral to the SynchLink circuit design.
Any product incorporating SynchLink incorporates the SynchLink
node clock as a base-line requirement. The SynchLink node clock has
a 1uS resolution and is synchronized from node to node when the
SynchLink system is configured.

SynchLink uses a Time Master-Slave mechanism to achieve time
synchronization. During system configuration, you configure one
SynchLink node as the Time Master and all other nodes as Time
Slaves. The SynchLink node that is configured as Time Master
becomes the system clock for the entire SynchLink system. As such,
the SynchLink Time Master broadcasts its time reference to the
SynchLink Time Slaves which adjust their node clocks to be in phase
with the master clock.

Because SynchLink is a unidirectional, broadcasting mechanism, the
master is always placed at the beginning of SynchLink systems using
the star or daisy chain configurations.

Figure 2.1
Star Configuration Daisy Chain Configuration
SynchLink
Time Master,
S.LN.C. S.LN.C. S.LN.C.
S.LN.C.
SynchLink SynchLink SynchLink
' Time Master Time Slave Time Slave 42981
Hub
A 4 A 4
S.LN.C. S.LN.C. S.LN.C. S.LN.C.
SynchLink SynchLink SynchLink SynchLink
Time Slave Time Slave Time Slave Time Slave 42980

S.L.N.C. = SynchLink Node Clock
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System Synchronization

When a SynchLink system is initialized, the individual SynchLink
nodes power-up at separate times and the individual SynchLink node
clocks begin to count at arbitrary points in time. When this occurs, the
system is not yet synchronized. As the master node clock counts, it
reaches a point where it rolls over and goes back to zero.

When the rollover occurs, the SynchLink Time Master transmits a
beacon signal to the SynchLink Time Slaves; the beacon is included in
the control field of the transmitted message. When the SynchLink
Time Slave receives the first message with the beacon signal, it begins
to adjust the 1us time base of its node clock to synchronize with the
master clock. This process can be gradual or immediate, depending
on the product implementation.

Figure 2.2
Initial Start-Up

Master

Time adjustment

e
Slave

Beacon Beacon Beacon

42982

Synchronized Operation

Master

Slave

42983

After a SynchLink Time Slave is synchronized with the Time Master,
each SynchLink frame that is transmitted serves as a 50uS “tick” (or
mark) used for the periodic adjustment of its clock’s 1uS time base.
This process provides highly accurate results.

Figure 2.3

Beacon signal
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SynchLink node—¢ |
clocks

I I I A |
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SynchLink 50 microsecond message frame F
serves as a “tick” to keep clocks synchronized 42080
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How Do the CST Clock and  As stated earlier, the ControlLogix Coordinated System Time clock

. (CST) is a 64-bit clock on the ControllLogix backplane. It is used as the
SV“ChLlnk Node Clock main time reference for all modules plugged into a ControlLogix
! chassis. The SynchLink node clock is used to establish the time
Work Together? hassis. The SynchLink node clock is used blish the ti

reference on the SynchLink fiber.

Figure 2.4 illustrates how the SynchLink node clock and the CST time
reference are coordinated in a system. In this example, the SynchLink modules
in chassis A & B synchronize the CST clock in chassis B with the CST
reference in chassis A.

Chassis A is the Time Master for the system. When the SynchLink
module strobes the beacon signal onto the fiber optic link, it also
transmits the CST time reference value that tells the downstream node
what time it is as the beacon occuts. The downstream chassis receives
the CST time reference and synchronizes its time with the CST
reference value on the beacon signal.

Figure 2.4
Chassis A Chassis B

64-hit clock — Coordinated System Time Coordinated System Time

1756-SYNCH ———»~

\
SynchLink Node Clock —— sk A N
1756-SYNCH
Y Clock
SynchLink beacon over the fiber optic link
cOnﬁguring Time You must configure each 1756-SYNCH module’s role in Coordinated

System Time (CST) Mastership. For any SynchLink system, there can
only be one SynchLink CST Time Master for the system; the Time
Master can be a 1756-SYNCH module or a ControlLogix controller. All
other devices connected to the SynchLink must be configured as Time
Slaves. However, the 1756-SYNCH modules that are Time Slaves are
Chassis CST Masters that receive the SynchLink time from the fiber
optic cable and relay it to all devices in their local chassis.

Mastership Functionality

For example, the 1756-SYNCH modules in Figure 2.4 can be configured as
follows:

e 1756-SYNCH in Chassis A - MUST be SynchLink CST Mastet;
CAN also be Chassis CST Master

e 1756-SYNCH in Chassis B - MUST be Chassis CST Master;
CANNOT be SynchLink CST Master

For a full explanation on how to configure CST and SynchLink Mastership,
see page 3-18.
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What are the 8ynch|_|nk SynchLink communications are a unidirectional data transfer from one
. . 2 SynchLink node to another. Each configuration starts with a single
conflguratlons ) Master Node. The SynchLink network can be configured in the
following ways.
e Star Configuration
e Daisy Chain Configuration
¢ Ring Configuration
Do not mix the configurations (i.e. begin in the star configuration and
change to the daisy chain configuration). Examples of these
configurations are shown in the following sections.
Star Configuration
The star configuration transfers data from a Master Node through
Hubs to End Nodes.
Figure 2.5
ControlNet
U -
| Y
| SynchLink Hub
— .
|
!
m_Y m ! + + Y @
= ol o a[s] o d=. | S a o o[ 6 de
| jiEndNode & | Hub Hub [ 4 End Node
| Sl ‘ | M ‘
! L

vvvvvvvvvvvvvvvvvvvvvvvv

e
m
E
a
=
o
=%
@

IS

e
m
E
a

[
1]
|
@
—
T
m
=
a
=
©
=%
@
T
m
=
=2
=
©
=%
@

e
- &
el
s
el
i
o
A

42747

IMPORTANT The star configuration supports 2 layers of hubs with

up to 16 end nodes connected to each hub.

A maximum of 257 SynchLink modules (including
the Master Node) can be connected in the star
configuration.

For an example of how to configure a Star configuration, see Appendix B.
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Daisy Chain Configuration

In the daisy chain configuration, the SynchLink network starts at the
Master Node and ends at an End Node. You can include Center Nodes
(shown in Figure ) in the configuration as needed.

Figure 2.6
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IMPORTANT In tbe daisy chain conﬁguradgn, you can use a
maximum of 10 nodes, including the master and
end nodes.

Also, the only difference between Center and End
Nodes is their physical location.

In the daisy chain configuration the time synchronization process is
more complicated than in the star. It’s based on the following rules.

e Each node enables its transmitter right after it has received the
first message from the upstream node.

e Each node can generate and transmit the beacon signal
regardless of whether it has received one or not.

e Each node is a Time Slave of its upstream node and will attempt
to synchronize with it.

The SynchLink Time Master node must be set as the SynchLink Time
Master. Its node clock is the SynchLink system clock. After power-up,
the Master node begins to transmit a message every 50uS. As soon as
the node connected to it receives the first of these messages, it begins
to send messages to its downstream node. Eventually, all center nodes
are transmitting messages.

As soon as a node receives the first message with the beacon signal, it
starts to synchronize its node clock with the upstream node clock. The
node connected to the Master, is the first to synchronize its clock with
the SynchLink system clock. This process then propagates down the
daisy chain until all nodes are synchronized with the Master.

For an example of how to configure a Daisy Chain configuration, see

Appendix C.
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Ring Configuration

The ring configuration is a permutation of the daisy chain
configuration. In the ring chain configuration, the SynchLink network
starts and ends at the Master Node. You can include Center Nodes
(shown in Figure ) in the configuration as needed.
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E Center Node % o Center Node :EU E Center Node %
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SynchLink —— ControlNet
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Chapter Summary and
What's Next
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IMPORTANT In the ring chain configuration, you can use a
maximum of 10 nodes.

For an example of how to configure a Ring configuration, see Appendix D.

Cable Usage

You must use fiber optic cable to connect SynchLink modules in all
configurations. For more information on SynchLink fiber components,
see Table 1.2 and Table 1.3 on page 1-3.

For more information on choosing the correct cable lengths for your
application, see the SynchLink Design Guide, publication 1756-TD008.

In this chapter, you learned how the ControllLogix SynchLink module
fits into the ControlLogix system. For more information on SynchLink
Module Features, see Chapter 3.



Chapter 3

SynchLink Module Features

This chapter describes the ControlLogix SynchLink module features.

Table 3.1

For information on: See page:

Module Features That Cannot Be Configured 3-2
Removal and Insertion Under Power (RIUP) 3-2
Module Fault Reporting 3-3
Full RSLogix 5000 Support 3-3
Status Indicator (LED) Information 3-4
Class | Division 2 Certification 3-4
Agency Certification 3-4
Use Last Configuration When Connection to Owner-Controller 3-5
Closes - For Module’s Using Firmware Revision 2.18 or Greater

Module Features That Can Be Configured 3-5
Communications Format 3-6
Electronic Keying 3-1
Requested Packet Interval 3-13
SynchLink Transmitted Axes 3-15
Transmitted Direct Words 3-16
CST and SynchLink Mastership 3-18

Configurable module features are features (e.g. Communications
Format) that can be configured to work differently in various

SynchLink applications.
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Module Features That
Cannot Be Configured

Publication 1756-UM521C-EN-P - July 2004

These general module features (e.g. Removal and Insertion Under
Power) are supported on the module regardless of configuration and
application. The following general module features are available with
the ControlLogix SynchLink module:

e Removal and Insertion Under Power (RIUP)
e Module Fault Reporting

e Full RSLogix 5000 Support

e Status Indicator (LED) Information

e Class I Division 2 Certification

e Agency Certification

e Use Last Configuration When Connection to Owner-Controller Closes

- For Module’s Using Firmware Revision 2.18 or Greater

Removal and Insertion Under Power (RIUP)

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

Although there is no disruption to other devices when the SynchLink
module is removed and inserted from the chassis while power is
applied, the removal and insertion will break communications
between SynchlLink modules and will impact the performance of the
SynchLink system.

Removing and reinserting the SynchLink module under power also
impacts overall system performance and operation because the
ControlLogix chassis are no longer synchronized. Depending on the
application, removing and reinserting the SynchLink module under
power may cause significant changes to an application, including the
possibility of a system E-Stop (emergency stop).

Because of its impact on other chassis, the removal of a SynchLink
module while under power may cause personal injury or property
damage.

m When you insert or remove the module while
backplane power is on, an electrical arc can occur.

This could cause an explosion in hazardous location
installations. Be sure that power is removed or the

area is nonhazardous before proceeding.
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Repeated electrical arcing causes excessive wear to contacts on both
the module and its mating connector. Worn contacts may create
electrical resistance that can affect module operation.

Module Fault Reporting

ControlLogix SynchLink modules provide both hardware and software
indication when a module fault has occurred. Each module’s LED fault
indicator and RSLogix 5000 will graphically display this fault and
include a fault message describing the nature of the fault.

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

Full RSLogix 5000 Support

RSLogix 5000 uses a custom, easily understood interface to write
configuration. All module features are enabled or disabled through the
I/O configuration portion of the software.

You can also use the software to interrogate any module in the system
to retrieve

serial number

revision information

catalog number

vendor identification

error/fault information

By eliminating such tasks as setting hardware switches and jumpers,
the software makes module configuration easier and more reliable.
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Status Indicator (LED) Information

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

With the LED indicators, you can check:

e SynchLink and ControlLogix backplane status
e Module health status

For examples of LED indicators, see page 6-1.

Class | Division 2 Certification

The ControllLogix SynchLink module is certified for use in
nonhazardous locations as well as Class I, Division 2 hazardous
Locations containing gas groups A, B, C, and D. This equipment may
be used as a component of a control system which is certified to
operate in hazardous locations.

m When you insert or remove the module while
backplane power is on, an electrical arc can occur.
This could cause an explosion in hazardous location
installations. Be sure that power is removed or the

area is nonhazardous before proceeding.

Agency Certification

When the SynchLink module is marked appropriately, the following
agency certifications apply:

e UL Listed Industrial Control Equipment
e CSA Certified Process Control Equipment
e CSA Certified for Class I, Division 2 Hazardous Locations
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Table 3.2

Use Last Configuration When Connection to Owner-Controller
Closes - For Module’s Using Firmware Revision 2.18 or Greater

With firmware revision 2.18 or greater, the 1756-SYNCH module can
continue to operate, using its last configuration, when the module’s

connection to the owner-controller closes.

If the 1756-SYNCH module is used in
this scenario:

and the owner-controller closes its
connection to the 1756-SYNCH modaule,
such as for one of the following reasons:

The 1756-SYNCH bhehaves as follows: I

e The 1756-SYNCH module is located
in a chassis with two ControlLogix
controllers.

e The 1756-SYNCH module is the time
master for the local chassis.

e One of the ControlLogix controllers is
the 1756-SYNCH module’s
owner-controller.

e The other ControlLogix controller is
controlling motion based on the CST
set by the 1756-SYNCH module.

o The controller is downloading a new
project.

e The controller is saving its NVS.
e The controller is restoring its NVS.

e The controller is updating the module’s
firmware.

e The controller is removed from
the chassis.

The module continues to act as time
master for the local chassis, operating as
directed by its most recent configuration.

The 1756-SYNCH module’s behavior only
changes if the owner-controller reopens
the connection to the module and
reconfigures the module.

Module Features That Can
Be Configured

The following SynchLink module features are configurable via

RSLogix 5000:

e Communications Format

e Electronic Keying

e Requested Packet Interval

e SynchLink Transmitted Axes

e Transmitted Direct Words

e CST and SynchLink Mastership

Each of these features is described in this section, including

information on which RSLogix 5000 configuration screen should be
used to configure the feature. For an overview of the entire

configuration process, see Chapter 5, Configuring the SynchLink Module.

Communications Format

The communications format defines the connection between the
owner-controller and the module (i.e. determines what type of data is
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transferred between them). The SynchLink module can receive and
transmit data and, therefore, uses a Receive Port Communications
Format and Transmit Port Communications Format.

SynchLink messages are structured as six 32-bit words; the words are
divided into three types as described in Table 3.3:

Table 3.3

Word Type:

Description:

Direct

Data delivered in a single message. A SynchLink message can contain
a maximum of four direct data words; each word is 32 bits in length.
Direct data can be automatically forwarded to the next node in the
daisy chain and ring configurations.

Buffered

Data that exceeds the four word limit of a direct data transfer.
Buffered data is appropriately segmented at the transmitting module
and reassembled at the receiving module. Buffered data cannot be
automatically forwarded to the next node in the daisy chain and ring
configurations.

Axis data

Motion data used by the motion planner in the controller. The
1756-SYNCH module can consume an Axis tag from a controller and
pass it over SynchLink. A controller in another chassis can then
consume axis tags passed over SynchLink from the 1756-SYNCH
module in that chassis. This data is not automatically forwarded in
daisy chain or ring configurations.

The Communications Formats available on the 1756-SYNCH module
use various combinations of the words described in Table 3.3. The following
choices are available:

e 1 Axis, 3 Direct Words, 14 Buffered

e 2 Axis

e 2 Axis, 3 Direct Words

e 2 Direct Words, 18 Buffered
e 4 Direct Wotds, 18 Buffered
e 4 Direct Words, 8 Buffered

e No Receive Data - Available on the Receive Port only

e Listen Only, No Transmit Data - Available on the Transmit

Port only

e No Transmit Data - Available on the Transmit Port only
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Multiple Port Communications Formats in Single Module

You must set a communications format for receiving data (Receive Port
Communications Format) and transmitting data (Transmit Port
Communications Format) in each SynchLink module. The following
requirements apply to communication format choices:

e If a SynchLink module does not receive data (e.g. a SynchLink
Time Master in a star or daisy chain configuration), you must
choose the No Receive Data Receive Port communication format.

e If a SynchLink module does not transmit data (e.g. an end
node), you must choose the No Transmit Data Transmit Port
communications format.

e The receive communication format for any SynchLink module
that receives data must match the transmit communications
format of the upstream node in the system. For example, if the
Time Master SynchLink module uses a 2 _4xzs Transmit Port
communication format, the SynchLink module physically
connected to the Time Master must use a 2 Axis Receive Port
communications format.

e If a SynchLink module is used to provide CST signals to remote
I/0O chassis, you can choose any communication format except
No Receive Data, Listen Only or No Transmit Data. CST signals
are used in the remote chassis to synchronize I/O timestamps. In
this case, the data words transmitted over SynchLink are
not used.

IMPORTANT The receive and transmit on the same module do not
have to match.

Also, once the module is created, you cannot change
the communications format. You must delete and
recreate the module.
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Module-Defined Data Tags

When you create a module, RSLogix 5000 creates module-defined data
types and tags. These tags allow you to access the Configuration,
Input and Output Data of the module via the controllet’s ladder logic.

The types of tags created vary, depending on which communications
format you choose when creating a module. There are three types
of tags:

e Configuration Data Tags
e Input Data Tags
e Output Data Tags

For a complete listing of all the module-defined data tags available on
your SynchLink module, see Appendix E.

Internal Scan on SynchLink Module

Every 500uS, the SynchLink module scans its internal hardware and
captures a “snapshot” of the data there. This data is then sent to the
local owner-controller at the Change of State (COS) instance,
independent of the requested packet interval (RPI) rate. But,
depending on the communications formats chosen during module
configuration, data types are transmitted between SynchLink nodes
(via the fiber optic cable) at various rates and may be transmitted
multiple times between the 500uS snapshots.

IMPORTANT The transfer rate times listed in Table 3.4 and Table 3.5

only represent the rate at which data is passed between
SynchLink modules over the fiber optic cable.

Although the data is passed over the fiber optic cable
at various rates, according to the communications
format choices, the owner-controllers in each local
chassis only receive the data after the local
SynchLink module’s internal scan every 500uS.
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The SynchLink module updates its receive and transmit buffers once
every 500uS. Because direct data can be passed through from node to
node once every 50uS, up to 10 nodes can be updated with direct

data in a single 500uS SynchLink scan. Pass-through functionality only
applies to direct data in a daisy chain configuration, though; axis data
and buffered data cannot be passed through. Instead, these data types
require the intervention of the local controller to move data along. For
this reason, it is not recommended that a daisy chain configuration
be used when distributing axis data among multiple axis in a
distributed control system.

For more information on the available Receive Port and Transmit Port
communication formats, see Table 3.4.

Table 3.4 SynchLink Module Receive Communications Formats

Receive Port Communications Format | Transfer Rate (across the fiber optic
cable) for Each Data Type:

1 Axis, 3 Direct Words, 14 Buffered Axis Data - Updated every 500uS
Direct Data - Updated every 50uS
Buffered Data - Updated every 500uS

2 Axis Axis Data - Updated every 250uS

2 Axis, 3 Direct Words Axis Data - Updated every 500uS
Direct Data - Updated every 50uS

2 Direct Words, 18 Buffered Direct Data - Updated every 50uS
Buffered Data - Updated every 250uS

4 Direct Words, 18 Buffered Direct Data - Updated every 50uS
Buffered Data - Updated every 500uS

4 Direct Words, 8 Buffered Direct Data - Updated every 50uS
Buffered Data - Updated every 250uS

No Receive Data No data updated in this format
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Communications Formats ——
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Table 3.5 SynchLink Module Transmit Communications Formats

Transmit Port Communications Format

Transfer Rate (across the fiber optic
cable) for Each Data Type:

1 Axis, 3 Direct Words, 14 Buffered

Axis Data - Updated every 500uS
Direct Data - Updated every 50uS
Buffered Data - Updated every 500uS

2 Axis

Axis Data - Updated every 250uS

2 Axis, 3 Direct Words

Axis Data - Updated every 500uS
Direct Data - Updated every 50uS

2 Direct Words, 18 Buffered

Direct Data - Updated every 50uS
Buffered Data - Updated every 250uS

4 Direct Words, 18 Buffered

Direct Data - Updated every 50uS
Buffered Data - Updated every 500uS

4 Direct Words, 8 Buffered

Direct Data - Updated every 50uS
Buffered Data - Updated every 250uS

Listen Only, No Transmit Data

No data updated in this format

No Transmit Data

No data updated in this format

The Communications Format feature is configured on the following screen.

Maodule Froperhies - 1 neal [1/565-5YNIHMA 2 1)

Tupe: 1756-5YMCH/A Synchlink Interface
Vendos Allen-Rradey
Patent: Local
Nage: [Time_Master see s =
Diezcriphion: d
Meceive Mot Comm Fomat: I“DRccci\»\chﬂa d
Trarsmit Post Comm Format: |1 Az, 3 Direcd Wonds, 14 Bullered j
R B Electionic Keyng: | Coupatiie Muduls -
Cancel | ot | Mews | [ Finsh>> | Hep
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Electronic Keying

Instead of plastic mechanical backplane keys, electronic keying allows
the ControllLogix system to control what modules belong in the
vatious slots of a configured system.

During module configuration, you must choose one of the following
keying options for your 1756-SYNCH module:

e Exact Match
e Compatible Match
e Disable Keying

When the controller attempts to connect to and configure a
1756-SYNCH module (e.g. after program download), the module
compares the following parameters before allowing the connection
and configuration to be accepted:

e Vendor
e Product Type
e Catalog Number

e Major Revision - Change that affects the module’s function or
RSLogix 5000 interface

e Minor Revision - Change that does not affects the module’s
function or RSLogix 5000 interface (e.g bug fixes)

The comparison is made between the keying information present in
the SynchLink module and the keying information in the controller’s
program. This feature can prevent the inadvertent operation of a
control system with the wrong module in the wrong slot. For
example, if you select Exact Match and a module with revision 2.10 is
placed in a location configured for a module with revision 2.18, the
controller does not make a connection to the new module because of
the mismatched revisions.
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Table 3.6 describes the keying options available with your 1756-SYNCH

module.
Table 3.6
Keying option: Definiton:
] ExactMatch All of the parameters listed above must match or the inserted module will reject a connection to the controller.
Compatible Match The Compatible Match mode allows a 1756-SYNCH module to determine whether it can emulate the module

defined in the configuration sent from the controller.

With 1756-SYNCH modules, the module can emulate older revisions. The module will accept the configuration
if the configuration’s major.minor revision is less than or equal to the physical module’s revision.

For example, if the configuration contains a major.minor revision of 2.10, the module inserted into the slot
must have a firmware revision of 2.10 or higher for a connection to be made. When a module is inserted with
a major.minor revision that is less than the revision for which the slot is configured (i.e. the module has a
revison of 1.17 and the slot is configured for a module with revision 2.18), no connection is made between the
controller and the I/0 module.

We recommend using Compatible Match whenever possible. Remember, though, with
major revision changes, the module only works to the level of the configuration.

If a slot is configured for a module with major.minor revision of 1.17 and you insert a
module with a major.minor revision of 2.10, the module works at the 1.17 level, with
respect to module functions that are related to RSLogix 5000 such as interface changes.
However, bug fixes that are affected by the module’s firmware, would work at the 2.10
revision level.

If possible, we suggest you make sure configuration is updated to match the revision
levels of all /0 modules. Failure to do so may not prevent the application from working
but may defeat the purpose of upgrading your modules’ revision levels.

| Disable Keying

The inserted module attempts to accept a connection to the controller regardless of its type.

Be extremely cautious when using the disable keying option; if used incarrectly, this
ATTENTION . o .
option can lead to personal injury or death, property damage or economic loss.

If keying is disabled, a controller makes a connection with most modules of the same type as that used in the
slot configuration. Even if keying is disabled, a controller will not establish a connection if the slot is
configured for one module type (e.g. input module) and a module of another type (e.g. output module) is
inserted in the slot.
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The Electronic Keying feature is configured on the following screen.

Maodule Properhes - | acal [17/56-5YNIZHAA 2 1)
Tupe: 1756-5YNCH /4 Sunchlink Interface:
Vendos Allen-Rradey
Patent: Local
Name: [Time_Master see s =
Diezcription: d
Receive Mot Comm Fommat: I“D Receive Data d
Trarsmit Post Comm Fomat |1 iz, 3 Direct Wonds, 14 Bullered j
Bovion: | [1 =] Electionic keying: [Copalietodie =] < Electronic Keying
Cancel bk | Mews | [ Finshas | Hep |

Requested Packet Interval

The Requested Packet Interval (RPI) is a configurable parameter that
defines when the module multicasts its data onto the local chassis
backplane. In the SynchLink module, though, the RPIs role is dictated
by the data the SynchLink transfers.

Axis Data

The RPI does not have an effect on produced or consumed axis data.
In a distributed motion control application, the coatse planner update
establishes the timing of the axis data updates from the producing
controller to the consuming 1756-SYNCH module in the master
chassis. Likewise, in the slave chassis, the RPI parameter does not
affect the delivery of the axis data to the consuming processor. This
data is produced at the coarse update rate established in the master
chassis.
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Buffered, Direct and Diagnostic Data - RPI Effect on Input Data (to the
controller)

The RPI is one of two mechanisms available through the 1756-SYNCH
module to update the module’s input data onto the backplane. Input

data is transferred from the SynchLink module to its owner-controller
at the rate defined in the RPIL.

In addition to the RPI, Change of State (COS) functionality also causes
the module to produce its data to the consuming controller whenever
the values of the data changes. The RPI timer is asynchronous to the
COS functionality. Both cause the module to produce data when
triggered.

Buffered, Direct and Diagnostic Data - RPI Effect on Output Data (from the
controller)

As a producing controller writes data to the 1756-SYNCH module, the
output data is placed in a local buffer until the next RPI reset occurs.
When the RPI timer expires, the output data is moved from the
controller’s local buffer to the 1756-SYNCH module.

The RPI timer is asynchronous to the program execution. Therefore, a
worst case update to the SynchLink module can be calculated by
adding the program execution time to the RPI timer setting, as
configured by the user.

The SynchLink module minimum RPI = 2.0mS. The RPI is configured
on the following screen:

Maodule Froperhes - Local3 [1/AE-5YNIHAMA 2 1)

Requested Packet Interval ——————fomuestod Pocketinteratfp—= 200=]ms (20 750.0ms)

I~ Inkibit Module

I™ Maior Fault On Contraller If Connection Fails ‘while in Fun Mode:
1~ Muodude Faull

Cancel <Back Mest > Finish>s | Hep |
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Transmitted Axes

SynchLink Transmitted Axes

Most applications using the ControlLogix SynchLink module use it for
Remote Axis Control. You can use the SynchLink module to produce
axes from a master chassis and broadcast the data to other chassis.
The module can produce and consume two axes (i.e. Axis 0 & Axis 1).

Slave chassis consume the broadcast axis data and redistribute it to
their local motion planners (i.e. the Logix controller in their local
chassis). The controller in the slave chassis must be configured to
consume axis data from the local SynchLink module. With this
configuration, you can control multiple axes synchronously
throughout the system.

The SynchLink Transmitted Axes are configured on the following
screen:

Maodule Froperhes - Local 3 [1/55-5YHIHAMA 2 1)

— Synchlink Transmilled Axes.

Cancel | <Back | Mew> |[ Finsh»s | Hep |

For an example configuration that uses Remote Axis Data, see Appendix B,
Configuring the Star Configuration.

IMPORTANT This manual assumes you know hoW to set-up axis
data tags for the data the controller in the Time
Master chassis produces; this manual does not intend
to explain how to plan the motion portion of your

application as that is a controller function.

If you do not know how to set-up remote axis data
tags and account for them in the motion portion of
your application, see the ControlLogix Motion
Module Setup & Configuration User Manual,
publication 1756-UMO006.
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Transmitted Direct Words

The SynchLink module can transmit data from the following direct
word sources:

e Output Direct Words (0-3)
e Received Direct Words (0-3)
e Multiplier

In initial configuration, you can choose the Transmitted Direct Words,
but you must use ladder logic to move data to those locations in data
type tags. For more information on the data tags, see Appendix E.

Direct Words

Direct words are data delivered in a single message. These can be

read from the module input tags (i.e. Local.x.I.DirectData|x]) and sent
from the module output tags (i.e. Local.x.O.DirectData[x]). A
SynchLink message can contain a maximum of four direct data words;
each word is 32 bits in length. Direct data can be automatically
forwarded to the next node in the daisy chain or ring configuration.

Multiplier

The Multiplier multiplies one Direct Word on the receive port by the
value in the local tag "Local:x:O.Multipliet" before transmitting it out
the transmit port. This is useful when your application requires fine
adjustments to the direct word between SynchLink nodes.

EXAMPLE If the Direct Wgrd 0 passes process statl.ls .on ar.1d the
local controller in the downstream chassis identifies
a change in the process, you can use the multiplier

to change the value of the direct word before
passing it on to the next processor.

Although you can configure the multiplier for any of the Direct Words,
it can only be used with one Direct Word at a time.
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Transmitted Direct Words

The multiplier can only transmit the same word it received (i.c. this
feature does not allow your module to receive direct word 0 and
transmit it as direct word 1). The multiplier output is limited to 16 bits;
any value generated by the multipler larger than 65535 is truncated to
16 bits, and a multiplier overflow error (described below) is reported
by the Synchlink module. Make sure any data that is passed onto the
Output word is less than 65535 else you receive incorrect output data.

IMPORTANT The Multiplier on Transmitted Direct Words truncates

values after the decimal point and can give
misleading results under some circumstances. For
example, using a multiplier of 0.95 with a value of 20
yields a result of 18 instead of the expected 19. The
reason for this error is that 0.95 is represented by a
floating point value (~0.949999). The result of
18.9998 is truncated to 18 instead of rounded to 19.

We recommend you verify your results when using
the multiplier function.

Mutiplier Overflow

The Multiplier Overflow bit is a data tag (Local.x.I.SynchLinkMultiplier
Overflow) that exceeds the maximum multiplier value of 65535. This value is
reported back to you through the input data tags.

IMPORTANT If you want to pass a Multiplier Overflow value
(received from an upstream node) to a third node
downstream but not locally change the direct word

data transmitted to the downstream node, you must
use a Multiplier value = 1.

The Transmitted Direct Words are configured on the following screen:

Maodule Froperhes - Local3 [1/AE-5YNIHAMA 2 1)

- Tranemitted Direct Word:-

WMo O

Cancel <Back [ Mew> |[ Finishss | Hep |
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CST and SynchLink Mastership

The SynchLink module can be configured for multiple mastership and

slave roles in respect to the Coordinated System Time and the

SynchLink. Table 3.7 describes the ways you can configure your 1756-SYNCH
module’s role in CST Mastership.

Table 3.7 Possible SynchLink Configurations

This configuration: Means:
Only the Make SynchLink CST Master box is checked. o This module relays time from the Chassis CST Master to the
i Mudule Propesties - Local.1 [1756-SYNCH/A 2.1) SynChLI nk.
Gaesanll 0|11 Cormerton = |0 ot o The SynchLink node clock on this module is the SynchLink
SRR o Lot Time Master.

Module's Rioke in Coordnaed System Time (C5T) Mastership:

P Make Synchink C5T Maste Cusies
I~ Make Chassis C5T Master | Ths
relay

Lo | Sy
G rR |
ol et

e The chassis where the module resides is the CST Time
Master on SynchLink. Although the chassis establishes the
CST value for the SynchLink, the module is not CST master
of the chassis. In this case, another module (e.g. controller)
sets the CST value for the local chassis.

Both the Make SynchLink CST Master and Make Chassis CST
Master boxes are checked

Maodule Propedhes - Local 1 [1/56-5YNCHAA 21)

General | Connecion | Ao
Sypnchink s | Time Maste
Miochda's Flole n Conrdnated Spstem Tens [(51 ] Mastershe
¥ Make SynchLink CST Mastss Cune
7 Make Chassis CST Master This

This module is the System Time Master. It sets the CST for its local
chassis and all devices connected to the SynchLink.

Only the Make Chassis CST Master box is checked.

Maodule Properhes - Locald [1756-5YNCH/A 2. 1)

Moduby's Roke in Coordinated System Time (CST) Mastesship:

I~ Make Syrchilink, C3T Master Cutre
¥ [Make Chassis CST Masted This

In this case, you MUST configure the module for its dependence on
SynchLink. The module is a Time Slave on the SynchLink and
depends on the SynchLink fiber optic cable for CST mastership. The
1756-SYNCH module then relays the time from the cable to the
chassis in which it resides, acting as the Chassis CST master. The
1756-SYNCH module’s behavior varies in this configuration,
according to your configuration choices as described in the
following rows

Dependence on Synchlink is Required

Mochde's Role in Coordinaled Systern Tie [C5T) Mastership:

™ Make SyrchLink CST Master Cusre
¥ Make Chavs C5T Master The
Dependence On SynchLink I;;
© feauied o
Mot Flaquaed L
Py i

¢ The module is a Time Slave on SynchLink.
e The module is the CST Time Master of the local chassis.

¢ You MUST have selected another module on the fiber optic
cable to be the SynchLink CST Master.

e |f communications with the SynchLink CST Master are not
present when the 1756-SYNCH module powers up,
CST-dependent features will not start operating until the
communications to the SynchLink CST Master are restored.

o |f communications with the SynchLink CST Master are
broken after operation has begun, the 1756-SYNCH module
stops relaying time to this chassis, and there will be no CST
signal in the chassis.
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Table 3.7 Possible SynchLink Configurations

This configuration: Means:
Dependence on SynchLink is Not Required e The module is a Time Slave on SynchLink.
§ Mosdule Propenties - Local 1 (1756, SYNCH/A 2.1) e The module is the CST Time Master of the local chassis.
— e You MUST have selected another module on the fiber optic
cable to be the SynchLink CST Master.
F“’Zi;’l‘f;il“é?:’::“”‘““"”“‘“;:; o [f your 1756-SYNCH module uses firmware revision 2.18
¥ Make Charsi CST Haste i or greater and communications with the SynchLink CST
s i ot Master are not present at power-up, the module
- o automatically becomes the Time Master of its local chassis.
€ lyered | e If a Time Slave 1756-SYNCH module becomes the Chassis
CST Master without the SynchLink CST master, then the
slave chassis is running unsynchronized motion.
Unsynchronized motion may be acceptable when
troubleshooting or performing machine maintenance. When
synchronized motion is required the application logic in the
slave chassis must check the proper status bit in the slave
1756-SYNCH module.

o [f your 1756-SYNCH module uses firmware revision 2.10
or earlier and communications with the SynchLink CST
Master are not present at power-up, CST-dependent
features will not start operating until the communications to
the SynchLink CST Master are restored.

e |f communications with the SynchLink CST Master are
broken after operation has begun, the module continues to
relay time and acts as Chassis CST Master. In this case, the
chassis is running unsynchronized motion that you must
account for in your application’s logic.

IMPORTANT: If your 1756-SYNCH is running unsynchronized
motion (i.e. because the connection to a SynchLink CST Master
either broke or never existed), when communications are resumed
with the Master over the fiber optic cable, you must do the
following to become synchronized with the CST Master:

e Stop all motion connected to this chassis.

o Reset the 1756-SYNCH module via application ladder logic
or RSLogix 5000.

Dependence on SynchLink is lgnored e The module is a Time Slave on SynchLink.

e The module is the CST Time Master of the local chassis.

e You MUST have selected another module on the backplane
to be the SynchLink CST Master.

Modhde's Roke ir Coondinated System Tioe [C5T) Matterdip: . .

™ ke Symchlink CST Maste Cure e The module acts as an unsynchronized Chassis CST Master.

7 Mak Chasas CST Maste T In this case, the module ignores the SynchLink CST Master

gmﬂnwm :: at all times, including module power-up.

;%‘"" E This option is expected to be a temporary mode of
operation.

For more information on configuring your SynchLink modules, see Chapter 5.
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3-20  SynchLink Module Features

In this chapter, you read about the ControlLogix SynchLink module
apter oummary an ptet, y gIx Oy
v features. For information about Installing the SynchLink Module, see Chapter
What's Next & P
4,
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Chapter 4

Noting the Power
Requirements

Installing the SynchLink Module

This chapter describes how to install the ControlLogix

SynchLink module.

Table 4.1
For information on: See page:
Noting the Power Requirements 4-1
Installing the Module 4-2
Connecting the Fiber Optic Cable 4-3
Removing the Module 4-4

IMPORTANT Before you install and use your module you should have

already installed and grounded a 1756 chassis and power
supply.
To install these products, refer to the products’ user

documentation, as listed in Table Preface.3 on
page Preface-5.

This module receives power from the 1756 chassis power supply and requires
2 sources of power from the backplane:

e 1200mA at 5.1V dc
e 3mA at 24V dc

Add this current/power value (6.19W) to the requirements of all other
modules in the chassis to prevent overloading the power supply.
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Insta"ing the Module You can install or remove the module while chassis power is applied.

m When you insert or remove the module while backplane

power is on, an electrical arc can occur. This could cause an

A explosion in hazardous location installations.

Be sure that power is removed or the area is nonhazardous before proceeding.
Repeated electrical arcing causes excessive weart to contacts on both the
module and its mating connector. Worn contacts may create electrical
resistance that can affect module operation.

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

Figure 4.1

Printed
Circuit
Board

20806-M

2. Slide the module into the chassis until the module locking tabs ‘click’.
Figure 4.2

Locking tab

20807-M
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cOnnecting the Fiber Your 1756-SYNCH module has two ports for fiber optic cables. The front
Optlc Cable port receives data, and the rear port transmits data.

1. Remove the plugs from the ports at the bottom of the module.

TIP Keep the plugs that were removed to connect the fiber
optic cables. When the cables are disconnected, you can
reinsert the plugs to protect the ports.

2. Connect the fiber optic cables as shown below.
Figure 4.3

a
‘uuuj
2
wod
oug|
o g
o ol
[ oo
noa|

31267

Do not look directly into the fiber ports or fiber cables..
Light levels may cause damage to eyesight. The SynchLink

f} module is a Class 1 LED product.

Table 4.2 lists the possible connections that might be made to your
1756-SYNCH module and where to connect the fiber optic cable.

Table 4.2 Making Fiber Optic Cable Connections to the 1756-SYNCH Module

If your 1756-SYNCH Make this fiber optic cable connection:
module is configured to:

transmit data only Connect the fiber optic cable to the rear port. The other end
of the cable should be connected to a device receiving data
over the SynchLink from your 1756-SYNCH module.

receive data only Connect the fiber optic cable to the front port. The other end
of the cable should be connected to a device transmitting
data to your 1756-SYNCH module over the SynchLink.

transmit and receive data | 1. Connect the fiber optic cable going to (i.e. transmitting
the data to) a module receiving the data to the front port.

2. Connect the fiber optic cable coming from (i.e. receiving
the data from) a module transmitting data to the rear port.

This completes installation. Use the next section to remove your SynchLink
module if necessary.
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Removing the Module

ATTENTION Before you remove the module, you must disconnect the
fiber optic cables.

JAN

1. Pull the fiber optic cable out of the connection port.

TIP If you kept the plugs that were removed to connect the
fiber optic cables, reinsert them to protect the ports.

2. Push in the top and bottom locking tabs.

3. Pull the module out of the chassis as shown.
Figure 4.4

Locking tabs

|
[9AN

‘ 20808-M

Chapter Summary and In this chapter, you read about how to install the ControlLogix SynchLink
' module. For information about Configuring the SynchLink Module, see
What's Next Chapter 5.
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Chapter 5

RSLogix 5000
Configuration Software

Configuring the SynchLink Module

This chapter describes how to contfigure the ControlLogix SynchLink module
using RSLogix 5000.

Table 5.1
For information on: See page:
Overview of the Configuration Process 5-2
Choose a SynchLink Configuration 5-3
Creating a New Module 5-4
Downloading New Configuration Data 5-8
Changing Configuration After Module Operation Has Begun 59

You must configure your module upon installation. The module will not work
until it has been configured.

This chapter offers a configuration overview and the three available
ControlLogix SynchLink configurations. For specific examples of each

configuration, see the following:

e Star Configuration - Appendix B - This example shows a configuration
using Remote Axis Data.

e Daisy Chain Configuration - Appendix C

e Ring Configuration - Appendix D

Use RSLogix 5000 to write configuration for your SynchlLink module. You
must write configuration for each module because module position in the
SynchLink system affects configuration. For example, if a SynchLink module is
the Time Master for the system, it must be configured as such.
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Overview of the

Configuration Process

Figure 5.1 shows an overview of the configuration process:

Figure 5.1

Star Configuration

1. Choose a SynchLink configuration.

Daisy Chain Configuration

Ring Configuration

'

Steps 2 - 5 must be

taken for every

SynchLink module

(and its respective

chassis) in the |
chosen SynchLink
configuration.

These configuration
changes occur
before module
operation begins.

Steps 6 - 7 should
only be taken as
necessary for each
module.

These configuration
changes occur after
module operation
has begun.
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2. Create a new
RSLogix 5000
project.

f

3. Add a
SynchLink
module to
the RSLogix
5000 project.

f

4. Use the

wizard to
configure the
SynchLink
module.

5.

Download the RSLogix
program to the controller.

ll

6.

Change configuration (via
RSLogix 5000) as necessary.

l

1.

Send new configuration (via
RSLogix 5000) to the module]

42986
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Choose a SVHChLlnk You must use one of the following SynchLink configurations:

Configuration
Star Configuration - See Appendix B for an example.

Figure 5.2
ControlNet e
¢ =
/\- - - """ -""-"-"~"="-"-"-"-"*{-~""77"7"">""="-""~""=""="-"="="~"=~"="=~"~"="~"=~—"=~"=~"=~"=~"°=” °” |
Synchlink 1 1 |
l } Hub :
| |
l | |
) ¥ m Y Y 0 ¥ m
[ Hub Hub |
ﬂrl ) K |
- - - =
: Y A 3| Y A
| =g g o] d M
e | == | == | ==
42747 R e
Daisy Chain Configuration - See Appendix for an example.
Figure 5.3
/@\ (8) [8) [8\ (8\ (@) [8\ [8)
,,i; ol @°s| @ E_n:_-‘_‘ o B8 8[°s| g EEE[ o g g°:| @ EE;} o o g°s| @ EEE[
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SynchLink ControlNet 2274
Ring Configuration - See Appendix D for an example.
Figure 5.4
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SynchLink ControlNet e
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Creating a New Module After you have started RSLogix 5000 and created a processot, you must create

a new module. The wizard allows you to create a new module and configure it.

IMPORTANT You must be offline when you create a new module.

1. If your application is online, go offline.

S RSI ngix RNAN - Synehl ink [1756-]

File Edit Yiew Search Logic Comm

EECENERERE
A. Click on the triangle to see HomHun— 38 [ Run hode
the pull-down menu. No Forces

Wplead
Dovmloed

B. Click on Go Offline.

Program M ode
= =] Coniro Bunfode

@ Ca
Test Mode
s o=

H -3 Po| [HeanErts:
283 Tasks | Eo i Faulis

258 Ws

m.[g  Contoller Properties

2. Access the Select Module Type screen.

5 RSLogix 5000 - SynchLink [1756-L1]

[ile Edt Yiew Seach Logic Communicats
DECE R

Offline 1. T nun —
Mo Forces b, Fg:‘_ q]
Mo Cdts I o

(=1 Dontiries Synchl ink
[ Contioller Tags
[ Conticller Fault Handler
[ Power-Up Handler
B3 Tasks
&-{@ MainTask
=8 MainPiogam
m Progiam Tays
IMainR uwtine
1 Unscheduled Progiams
=25 Mation Groups
0 25 Ungrouped Aucs
5 Apphcation_Aws_A
05 Apphcation_Aws_B
[ Trends
. . [=}-45] Data Types
A. Right-click on 1/0 js'g Use Deiined
! : " Shings
Configuration. i Produined

L ModuleDetned
i

B. Select New Module. ___ %
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A. Select a module.

A. Name the module.
B. Type a description (optional).

C. Choose a Communications
Format for the receive and
transmit ports. A detailed
explanation of this field is
provided on page 3-6.

D. Make sure the Minor Revision
number matches the label on
the side of your module.

.

3. Select the module type.

Type: ajor Bevision:
[17s%srHA 2 |- B. Make sure the
Tupe | Deseiiption | Major Revision
[17RR-MCR 8 Print MR D Mkt ;I num ber
[17RR-MNF4 4 Channal Mond zilated Valtage/Ciarent Analng Mokt u
[17RR-MFRM R Channal lznlated Cisrent Analng Miotpeot matches '[he
1756-0FEY] E Channel lsolated Yokage Analog Dutput
175608 B Channs| Nondsolated Voltage/Curent Analog Dutput label on the
1756-0H8I 8 Point 90v-146Y DC Isolated Output side of your
1756-0N8 8 Point 10V-30 AC Output dul
1756-0V1BE/A 16 Paint 10v-30% DC Elechionically Fused Oulout. Sink. moaule
[1756-0w 16l 16 Point 10v-265¢ AC. S¥-150V DC Isolated Relay
175605481 8 Point 10V-265Y AC. 5v-150 DC Isolated Relay N.0.H.C.
756 Programmable Limit Svatch
Vendor: |21 =] ¥ oter ¥ Specialy 170 St A1 |
[# Analog [ Digital [+ Communication [ Motion [ Confroller Clear &1l |
| | cence | Hep |

C. Select a module.

4. Begin configuration on the naming screen.

Maodule Properhes - | acal [17/56-5YNIZHAA 2 1)
Twpe: 1756-5YMCH/A Synchlink Interface
Vendos Allen-Rradey
Parent: Local
Hage  pJC5T Tine_Maste s H<e——————— E Setyour
/w,‘, El module’s slot.
;I .
Niceive Port Corn Formnat: [Ho Flocsive Data | F. Choose an Electronic
TransmitPoet Comm Format: |1 Axis. 3 Direct Wonds, 14 Bullered = Keying method. A
: detailed explanation
Bovidon: ;Iw = Elochonic Keying: [Conpallie Mudde 7 of this field is
provided on the next
Cancel Back Meat » Finizh »» Help
| | | [ page 3-11.

G. When you are finished
on this page, click here.
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5. When you click on Next, you see the series of wizard screens that enable
you to configure the module.

Although each screen maintains importance during online monitoring,
some of the screens that appear during this initial module configuration
process are blank. They are not shown here.

Mndule Properties - | neal-3 (175R-SYHNCHAA 2 1)
Adjust the Requested Packet Interval —BrmEas Pk 20,0 me (20 760.0ms)
I™ Ighibit Module
|nh|b|t the Connection to the mOdU|e ™ M3jor Fault On Controller If Connection Fails 'while in Fun Mode
ochie Fault
If you want a Major Fault on the Controller to
occur if there is connection failure with the
I/0 module while in Run Mode, click here
This Fault box is empty when you are offline.
If a fault occurs while the module is online,
the type of fault will be displayed here. The Cancel | <Back i Frish> | Heb |
fault is a connection fault explaining why a
connection did not open. Click here to move to the next page

Mndule Praperties - | neal-3 [175R-SYNCH/A 2 1)

i Sprnchilink. Trarenilley Axes.

s 0 [Appication_dwis_A =

Use the pull-down menu, to choose
which axis data tags to transmit
over each axis.

Cancel | | <Back | Mga> |[ Finsh>s | Heb |

Click here to move to the next page
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5-7

Use the pull-down menus to choose
which direct words are transmitted.

Set the 1756-SYNCH module’s
role in Coordinated System
Time (CST) Mastership.

For more information on Time
Mastership, see CST and
SynchLink Mastership on
page 3-18.

Mndule Praperties - | neal-3 [175R-SYNCH/A 2 1)

T i Direct ‘Words
Source:

5 IDutputDircc,tW'mdD = j
) v

WM 2o

Cancel || <Back [ Maa> | [ Finsh>s | Hep

———» |V Make Synchlink CST Master

Click here to move to the next page

Mndule Praperties - | neal1 [175R-SYHNCH /A 2 18)

udule’s Rule i Coudingled System T [CST) b asteship.
Curent Setting Details:

Thiz madule iz the Spatem Time Mastcr.

(%) Bequred
) ot Reauied
) [Grored

) DENEER: Cangitg ssttings onlitemay eauss unsspectad matiot ot aative s4ss it
{ U\ sunchmorized|contiolers i this chiessts. o othen chizssis usma Synchilin:

Cancel || <Back [ Mews |[ Finsh>s | Heb

Click here to finish configuration.
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Downloading New After you have changed the configuration data for a module, the change does

. . not actually take affect until you download the new program which contains
conflguratlﬁn Data that information. This downloads the entire program to the controller
overwriting any existing programs.

& RSLogix 5000 - SynchLink [1756-

File Edit Yicw Scarch Logic Comm

== E S

Offline A, I RUN
Mo Forces Go Online
. . Mo Edits
Pull down this menu and click —— === o
here to download the new data i

0 3 Cortro

@ Ca
-3 Co
[£3 Po| [deanEelts

253 Tasks | GoTiaFaulis

i
5}-.& Controller Propesties

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

& Download ta the controller:

= Mame:  <nonames
Type: 1756-L1/4 17564144 ControlLogn5550 Controller
Pathc AB_DF1-1%1

Security:  <Monex

Click here to download new data

This completes the download process.
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Changing Configuration
After Module Operation
Has Begun

You change configuration for your SynchLink module after operation has
begun, but you must go offline first. Follow these steps to change the

SynchLink module configuration:

1. Go offline.

£ RS noix SONN - Synehl ink [1756-

File Edit Yiew Search Logic Comm

EECEREEE

A. Click on the triangle to see
the pull-down menu.

B. Click on Go Offline.

A. Right-click on the module
to see the pull-down menu.

B. Click on Properties.

Hem-Hun - ¥ Fun Mode
Mo Forces

M Wplead
L e

Program Mode
0 ] Cortra Euriode

@ Ca
Test Mode
s o=

-3 Po| [HeanErts:
£ Tasks | Eo Tie Faults

= WM
?-C! Controller Propesties

2. Access the module properties in RSLogix 5000.

B RS age SO0 - Synchl ik [1/56-11]

| Fda Edt View Seach Logic Communications
r EIE=E |
| Diffine . I" RUN [CE.

Nu Furces 2= Fg:] LQ_I
[ NoEdte &b 5

E1-3 Contiolien SyruhLink,
m Conlidler Teays
(1 Controller Fault Handler
3 PowerUp Handler
0 25 Tasks
0 53 MainTask
1§ MainProgram
[ Unecheduled Programs
-5 Motion Groups
=5 Ungrouped dxes
4 Apphcation_Auws_A
4% Apphication_Ass_R
C0 Teends
=40 Data ypes
L User-Defined
+-Cjf Stings
# L Predefined
- Module-Defined
=103 140 Confiaalivn

(=gl e

(Bt Dkt
Cony (et

i il_ Fesle D[

\Dmmﬁ'\ed' Delete Del
Desorcl CrossF ClikE

ilal { | Fart [if[F

1 Edil propeties o ssley
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A. In this example, the
Connection tab was

accessed to change the RPI.

B. Click on OK to make
the changes..

Chapter Summary and
What's Next
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3. Make the necessary changes.

Module Properties - Local:3 [1756-SYNCH/A 2.18) E
Synchlink Canfiguration | Time Masteiship | Backplane |
Genersl Connection® | Associstedives | Madue Info

yat rma(lmewafﬁﬁt"_HU.UﬁN [2.0- 750.0 me)

I Inkikit Module

™ Mapn Faul On Cortiobes If Cormection Fails Wik in Run Mode
Module Faukt

=

Stalus: Dfffine OK I Carel Ay Hely

After you make your configuration changes, you must download the
new configuration, as described on page 5-8.

In this chapter, you read about the general configuration
process. For specific configuration examples, see:

e Appendix B - Star Configuration with Remote Axis Data
e Appendix C - Daisy Chain Configuration
e Appendix D - Ring Configuration

For information on Troubleshooting the SynchLink Module, see Chapter 6.



Chapter 6

Troubleshooting the SynchLink Module

This chapter describes how to troubleshoot the ControlLogix SynchLink

module.

Table 6.1
For information on: See page:
Using the Status Indicators 6-1
Using RSLogix 5000 to Troubleshoot the Module 6-3

Using the Status Indicators The SynchLink module uses status indicators to show SynchLink and

communications status (red/green) and a bi-colored LED for module "OK"

(red/gteen).
SynchLink
LINK LINK
COMM SYNC
ok

42875

During power up, an indicator test is done and the following occurs:

e The "OK" indicator turns red for 1 second and then turns to flashing

green if it has passed

the self-test.
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Use Table 6.2 to troubleshoot your module.

Table 6.2
LED indicators: This display: Means: Take this action:
COMM Steady green light The module is configured and operating None
properly.
COMM Off 1. The module is not powered 1. Power the module.

2. The module is not configured. 2. Configure the module.

3. The module is configured to 3. Check fiber connections and
receive data from SynchLink but diagnostic counter for errors. If the
did not receive it in the last scan. problem persists, replace the

module.

4. The module is configured to 4. Make sure configuration is
transmit on SynchLink but has not complete and downloaded. If the
enabled its transmitter. problem persists, replace the

module.

5. The Transmit and Receive 5. In RSLogix 5000, make sure
communications formats do not communications formats match
match between linked modules. between linked modules.

SYNC Steady green light The module is the time master or a time None
relay and synchronization is complete.
SYNC Flashing green light The module is configured: Check configuration and make sure all
modules in the system are online.

e to be a time relay from SynchLink
to chassis backplane.

o with the Dependence on SynchLink
feature set to Not Required or
Ignored.

but has not synchronized with the
upstream device.
SYNC Flashing red light 1. The module is configured as the 1. Check configuration throughout the

CST time master and has detected
another CST time master.

2. The configuration information
received from SynchLink does not
match the module’s configuration.

3. The module is configured as time
master on SynchLink and has
received time information from
another time master on SynchLink.

system and verify there is only one
CST time master.

2. Check configuration of this module
and all upstream SynchLink
devices.

3. Check configuration for all modules
in the system to make sure only
one is the SynchLink time master.
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Table 6.2
LED indicators: This display: Means: Take this action:
SYNC Off 1. The module is not powered. 1. Power the module.
2. The module is not configured as 2. \Configure the module for its
time master or time relay. proper function.
3. The module is configured as a time 3. Establish a CST master on the
relay from chassis backplane to backplane.
SynchLink but is not synchronized
with a CST master on the
backplane.
4. The module is configured: 4. Check configuration and make sure
all modules in the system are
e 10 be a time relay from online.
SynchLink to chassis
backplane.
o with the Dependence on
SynchLink feature set to
Required.
but has not synchronized with the
upstream device.
0K Steady green light The module is operating properly. None
0K Flashing green light The module is powered and ready for Configure the module.
operation but has not received
configuration.
oK Steady red light The module has experienced an Replace the module.
unrecoverable error.
0K Flashing red light A flash upgrade is in process. Wait for upgrade to finish. New code may
be needed.
0K Off The module is not powered. Power the module, if needed.

Using RSLogix 5000 to
Troubleshoot the Module

In addition to the LED display on the module, RSLogix 5000 alerts you to
fault conditions. You are alerted in the following ways:

e Warning signal on the main screen next to the module-This occurs when
the connection to the module is broken

e Notification in the Tag Editor - General module faults are also reported

in the Tag Editor.

e Status on the Module Info Page
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The screens below display fault notification in RSLogix 5000.

Warning signal on main screen

1
Ele Et Mew Sowch Lope Commueicatons Took Window Hel
Pat E_ETHIVI0 151,198 169 Eachparenl e
Poy™ AR_ETH- 1A 151 136 154\ Bk plarseh |

\
) . 3 UnicheduedProgiams -
Warning icon when a G omte

. . Cif UserDiefirad
communications fault occurs S
or if the module is inhibited & 8 it

e
=
-
n
m
o
=
=
o
T
-
e
o
-
=
0
I:'l_
—

Warning signal - The module in slot 1 has a communications fault

Fault message in status line

= Module Properties - Local1 [1756-SYNCH/A 1.1)

SpnchLink Conhigurabon | Time Mastership | Backplane |
General | Connection | Associsted bues {ModuieTnio
Status section lists Major and Verrdor Atten-Bradiey Msjor Famk None
Minor Faults and the Internal Wlﬁ; f;’ggizw& ”’Wf:* Eme e
Frioduct . Iritesnal State: nconnecte
State of the module s o
Serial Number: FFFFFFFF Conligued: Yes
PioductName:  1756-SYNCH Ver. 1.0 Ored: No
Modude |denity: Match
~ Coordinated System Time (CST)
Timer Hardware: Ok
Timer Synclod: Yes Refresh | Reset Module |
Status line provides information on Status: Faulted I3 acel | iy | Hen |

the connection to the module

Notification in Tag Editor

Seoge. | Spnch_linkfeontalle =] Shawr [Show A1 =l st [Trobeme =]
Tag Name 7 | Value + | Force Mask + | Style Ty~
=lzal 11 f---F {--.1 AR
[#]-Lucal 1.1 Faull Z#0000_000. .. Brireany Dl
. —Locat1:1.CH o Diecimal BEC
A value of 1 shows a fault for this M ot Cemacs TR > Decimal BC
H H —Locat 1:1.SynchLinkRxF sult u Diecimal EC
Input point. . . Locat 11l SynchLinkDataF aul o Desimal BC
IMPORTANT: If all input fault bits are | LocalT:.SymehLikomatraul o Decmal 8L
setto 1, the controller cannot connect I [ T e . e o
to the module. In this case, the use the —Lucal 11 Syrchl wkCSTUrsyrch n Dl BC—
. . . —Local 1.0 irik Mutiplier Oesllons Dheimal BC
Connection tab in the RSLogix 5000 _.mh:._m,w,. = 5 Decimal Bc
properties wizard (see page 6-5) to = UocatliL Risieis 1 Fauk J Decimal :E
. —Locat |:AxsONoCorsumer u Dracimal
determine the problem. Also, the Locat 11w INoConsumer u Decimal BC
1 i Locat1:l. T setensllE ault o o | BL =
RSLogix 5000 online help offers a [RTIEIN Aomicor Taon R R TR s :

definition of all fault bits.
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The fault type is listed here
In this example, Error
16#0011 means Counter 0
was set to an invalid Opera-

Determining Fault Type

When you are monitoring a module’s configuration properties in
RSLogix 5000 and receive a Communications fault message, the Connection
page lists the type of fault.

Modulc Propertics Localkb [1756 HSC 1.1)

Geneal  Conncction ] Iudule Trifu I Bd.;kplau:]

Boquested Packet Interval (RPI: [ 20— me (20 780.0ms)

Pl ulude Faull

[Code 16#0003) Module Configuration Rejected: Parameter Emor.

Additional Fauk Code 1680011

Status: Faulted 1 0K I Cancel e i Help

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

The 1756-SYNCH module uses diagnostic counters; the counters contain
additional information about the module. See Table 6.3 for more information
on the SynchLink module diagnostic counters. This information must be used
in the Destination field of the Configuration pop-up screen (page 6-10).

For more information on how to access the diagnostic counter information,

see page 6-7.

Table 6.3 SynchLink Module Diagnostic Counters

Name: Description:

Data Type Attribute ID:

Possible Values:

Status of this device on the
SynchLink system

Status

DINT 1

This counter lists the status of the following bits (0 = hit is
not faulted, 1 = bit is faulted):

Bit 0 - Reserved (default =0)
Bit 1 - Reserved (default =0)

Bit 2 - Receive fault. No data has been received
from the upstream device.

Bit 3 - Data Fault. The upstream device is in the
idle state.

Bit 4 - Data Comm Format Mismatch Fault. The
communications format of data received from the
upstream device does not match this device's
receive port communications format.

Bit 5 — Duplicate SynchLink Time Master Fault —
This device is configured to be SynchLink Time
Master but has received a CST update from
another Time Master

Bit 6 — CST Drifting — CST synchronization with
SynchLink was not verified at last beacon but
was verified within last 6 beacon updates

Bit 7 — CST Synchronization Fault — The device
CST is not synchronized with SynchLink.

Bit 8 — Multiplier Qverflow Fault — The output of
the multiplier exceeded 16 bits

Bit 9 — Axis 0 Receive Fault — The device is
configured to receive Axis 0, but Axis 0 was not
received from the SynchLink system.

Bit 10 — Axis 1 Receive Fault — The device is
configured to receive Axis 1, but Axis 1 was not
received from the SynchLink system.

Bit 11 — Axis 0 Unclaimed Fault — Axis 0 was
received from the SynchLink system but was not
consumed by the local controller.

Bit 12 - Axis 1 Unclaimed Fault — Axis 1 was
received from the SynchLink system but was not
consumed by the local controller.

Bit 13 — Axis 0 Transmit Fault — The device is
configured to transmit Axis 0, but Axis 0 was not
produced by the local controller.

Bit 14 — Axis 1 Transmit Fault — The device is
configured to transmit Axis 1, but Axis 1 was not
produced by the local controller.

Bit 15 — SynchLink Revision Fault — The
SynchLink revision was received but the data is
not compatible with the receiving module’s
revision.

Bits 16 to 31 — Unused (Default = 0)
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Table 6.3 SynchLink Module Diagnostic Counters

Name: Description: Data Type Attribute ID: | Possible Values:
CRC Error Number of CRC errors detected | DINT 2 0t0232-1
Counter on the SynchLink system since
power-up or last reset service
Framing Error | Number of framing errors DINT 3 0t02%2-1
Counter detected on SynchLink since
powerup or last reset service
Incomplete Number of incomplete package | DINT 4 010232 -1
Package Error | errors detected on SynchLink
Counter since powerup or last reset
service
SynchLink Revision of SynchLink supported | DINT 5 Bits 0 to 15 - Minor Revision
Revision Bits 16 to 31 - Major Revision

Message Instructions

To retrieve and reset the SynchLink diagnostic counter information, you must
use a message instruction in ladder logic and a CIP message. This ladder logic
is written in the Main Routine section of RSLogix 5000.

Double-click to enter the

i s’ RSLogix 5000 - Synch_Link [

) Fle Edv View Seach Logk

i Pathe I {nane;

| DiFflime f. T RUN
MoForces b, rr:g:r
goEts =i

!
4 Controller Syrch_Link
8 Controlies Tags
(20 Conlrolies Fault Handier
| (50 Powerdp Handiar
&5 Tasks
=63 Manlak
i =5 ManFrogiam
|

%l\mgmlmz

Main Routine

[ RS Logix 5000 - Symch, Link [1756-L11 - MainProgrom - Mainfloutine*]
B Fie ESt Witw Sesch Loge Communications ook Window Help

L

| P [ i T T 1 el e
| Olfline 1. FRUN —
NoForcat | Fox g .
Mokds | - AT o I = = e e e e |
| 0| ] v | \Favornes (BT Tmeromter { pdoupE f Compare
After addlng a message [] r;w;mi,n;h_n* . . Mtorge Wl I—'T‘t‘4—l ﬁ
. . [ Cormnles Tage M biessane Cor -
Instruction to a rung, you must i 13 ConmotoFouk Hanr M iy — ——
[ InH: -
= Taoks ® Cu b ort (=11
create a tag for the message | s e o o et
Instruction i -;Hmﬁw Er i o
3 Unecnind Prazans pomer
1. Right-click on the el e o
question mark (?) to see i iy Foiis
this pull-down menu. ey ¥ BoTa. ]
< h.gr-fmm-aeimu
H o I;J hT:::S-?;:me\'NL
2. Click here to Create a
2|
New Tag. Bl 1] J 0 [l Y, Al o
[ Furg 0ol 1 JRFF VER %
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6-8  Troubleshooting the SynchLink Module

Fill in the following information when the New Tag pop-up screen appears:

IMPORTANT We suggest you name the tag to indicate what module

service the message instruction is sending. For example, the
message instruction below is used to retrieve diagnostic
counters, and the tag is named to reflect this.

Name thB tag here' 43‘3'“5—.'14eIrieve_Diagnostic_Euunhers
Enter an optional description here.  ————Beserigtion-f = Carcel |
— Help |
Choose the Base Tag Type here. ——Frafune—6 Bace
C Alias
f: [tmduced l__ﬂ COEUMIES
' Lonsumed
Choose the Message Data Type here. ——Datalvre—pEscaGE | _configure..
Choose the Controller Scope here.  —5888s—®{synch Link{corirolcr) El
Style: I L'

IMPORTANT: Message tags can only
be created with the Controller Scope.
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Click here to see the message
configuration pop-up screens

Enter Message Configuration

After creating a new tag, you must enter message configuration.

Type - Unconfigured
il Eaontial

Enter message configuration on the following screens:

e Configuration Pop-Up Screen

e Communication Pop-Up Screen

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

IMPORTANT

In RSLogix 5000, version 10 and greater, the message
configuration screens changed significantly to make it
easier for you to configure you messages.

For example, in version 9 and earlier, depending on the
Message Type, you are required to configure some
combination of the following:

e Service Code

e Object Type

e Object ID

e Object Attribute

e Source

e Number of Elements

® Destination

In version 10 and greater, however, you ate only required
to choose a Service Type. RSLogix 5000 fills in most of the
tields listed above. You are only required to configure the
Instance field; Instance represents the module channel on
which the service is performed, if appropriate

The following sections show how to configure messages
with RSLogix 5000, versions 9 and eatlier and RSLogix
5000, versions 10 and greater.
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6-10  Troubleshooting the SynchLink Module

Configuration Pop-Up Screen

This pop-up screen provides information on what module service to perform
and where to perform it. For example, you must use this screen to retrieve
diagnostic counters (module service) from the 1756-SYNCH module (where

to perform service).

Meszsage nnhgurahon - Helneve_hagnoshe_Lnunter

Configuation” | Commmniction| Tey |
4Mw—bp:—.|-CIPGcncric ﬂ
— Sewiefode—BF Hew

Message Type is CIP Generic

-

Service Code is 1

Source: -¢

= There is no Source.

Class Name is 31B oo [He)

Numn. Of Clements: [0

Number of Elements is 0

T IOyEE]
Instance Name is 1 B e Desiinai [Retic-egBiogrostic—Eo] Destination is a tag of
Attribute name is 0 ——————Amibuename—®0 | [Hex) Hew Tay.. type DINT [5].

IMPORTANT: The
data containted in

J Cnable -3 Cnable ' aita 5 2D D Lengthc 0 . . .
35 Coda“} EE - :3 this DINT is described
[ ror 3 uk & .
" in Table 6.3.
Estended Error Code:
ok I Cancel | Apoly Help
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The configuration portion of a message instruction requires specific
information in the fields shown above to ensure that the correct service is
performed at the module. In the case of the 1756-SYNCH module, the most
common use for a message instruction is to use diagnostic counters to
recognize a problem on the module so you may correct it.

After correcting the problem, you probably will want to reset the counters for
future use. Table 6.4 shows the values necessary on the configuration pop-up
screen to retrieve counter and to reset counters.

Table 6.4 Configuration Pop-Up Screen Values Required to Reset SynchLink
Module Diagnostic Counters

Field: Value to Retrieve the Counter: | Value to Reset the Counter:
Message Type CIP Generic CIP Generic

Service Code 1 5

Class 31B 31B

Instance 1 1

Attribute 0 0

Source NA NA

Source Length 0 0

Destination Retrieve Diagnostic Counters NA
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Use this
Browse button
to see a list.

Meszsage nnhgurahion - Helneve

Cunfiguration  Communicabon® | Tay |

Communication Pop-Up Screen

This pop-up screen provides information on the path of the message
instruction. For example, the slot number of a 1756-SYNCH module
distinguishes exactly which module a message is designated for.

IMPORTANT

from the list.

Use the Browse button to see a list of the I/O modules in
the system. You choose a path when you choose a module

RSLogix 5000, version 9 and earlier

Fathe i Timne_Faster
Time_Master

J Enable O Enable Waiting o Start 2 Done Done Lengthe 0
‘2 Enun Cude. Extended Error Code: ™ Timed Out +
Error Pathc
Error Text
ok Cancel Apoly Help

Mesztage nnhgurahon - Helneve_hagnnshe_Lnunters

Cunliguration Cumml'ieaﬁon‘l Tay |

RSLogix 5000, version 10 and greater

Path: JIimc_Mashcl
Time_Master

 Enable (b Enable Waiting J Start 2 Done Done Lengthe 0
2 Enun Cix Extended Error Code: ™| Timed Out +
Error Pathc
Ermor Text
oK Cancel Apoly Help

: Message Path Browse: E
Path [Teme_Master
Tima_Master

[k | coxnl Help

: Meszage Path Browser ]
Pathe [1mme_Master
Time_Master

ok Cancel Help
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Chapter Summary and In this chaptet, you read how to troubleshoot the ControllLogix SynchLink
What's Next module. For information on the module specifications, see Appendix A.
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Appendix A

Specifications

General Specifications

Module Location

1756 ControlLogix chassis

Backplane Current

1200mA @ 5.1V dc & 3mA @ 24V dc

Maximum Power Dissipation

6.19W

Thermal Dissipation

21.1 BTU/hr

Connecting Cable
Fiber Type
Fiber Termination Type
Assemblies

Maximum Length

200/230 micron Hard Clad Silica (HCS),

Versalink V-System

Order from Rockwell Automation under catalog number
1403-CFxxx or use the Lucent Technologies
HCP-M0200T VO1RK 200um simplex cable

300m

Minimum Length m
Operating Wavelength 650nm (red)
SynchLink Data Rate 5Mbps
Baud Rate 5Mbaud
Type of Communication Synchronous
Frame Period 50us

Indicators

Green and red indicators for operation, status and
diagnostics

Frame Parameters

3 Flags - 3 bytes
Control field - 1 byte
Data field - 24 bytes
CRC field - 2 bytes

Environmental Conditions

Operational Temperature

IEC 60068-2-1 (Test Ad, Operating Cold),

IEC 60068-2-2 (Test Bd, Operating Dry Heat),

IEC 60068-2-14 (Test Nb, Operating Thermal Shock):
0 to 60°C (32 to 140°F)

Storage Temperature

IEC 60068-2-1 (Test Ab, Un-packaged Non-operating
Cold),

IEC 60068-2-2 (Test Bb, Un-packaged Non-operating
Dry Heat),

IEC 60068-2-14 (Test Na, Un-packaged Non-operating
Thermal Shock):

-40 to 85°C (-40 to 185°F)

Relative Humidity

IEC 60068-2-30 (Test Db, Un-packaged Non-operating
Damp Heat):
5 to 95% non-condensing
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Vibration IEC 60068-2-6 (Test Fc, Operating):
29 @ 10-500Hz
Operating Shock IEC 60068-2-27 (Test Ea, Unpackaged Shock):

30g

Non-operating Shock

IEC 60068-2-27 (Test Ea, Unpackaged Shock):
50g

Emissions CISPR 11:
Group 1, Class A
ESD Immunity IEC 61000-4-2:
6kV contact discharges
8kV air discharges
Radiated RF Immunity IEC 61000-4-3:

10V/m with 1kHz sine-wave 80%AM from 30MHz to
1000MHz
10V/m with 200Hz 50% Pulse 100%AM at 900Mhz

EFT/B Immunity [EC 61000-4-4:
+4kV at 2.5kHz on power ports
Conducted RF Immunity | IEC 61000-4-6:

10Vrms with 1kHz sine-wave 80%AM from 150kHz to
80MHz

Enclosure Type Rating

None (open-style)

Certifications:
(when product is marked)

UL UL Listed Industrial Control Equipment

CSA  CSA Certified Process Control Equipment

CSA  CSA Certified Process Control Equipment for
Class |, Division 2 Group A,B,C,D Hazardous
Locations

CE" European Union 89/336/EEC EMC Directive,
compliant with:
EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial
Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions
C-Tick!") Australian Radiocommunications Act,

compliant with:
AS/NZS CISPR 11; Industrial Emissions

(1)

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.



Appendix B

Configuring the Star Configuration

This appendix describes how to configure the ControllLogix SynchLink
module in a Star configuration using remote axis control. In this example

configuration, the following occurs:

e The controller in the Time Master chassis produces axis data.
e The axis data is transmitted via SynchLink modules to each Time Slave

chassis.
e The controller in each Time Slave chassis consumes the axis data.

The system’s physical configuration is shown in Figure B.1. In this

configuration, you must:

e configure the Master Node in an RSLogix 5000 project.
e configure each End Node in separate RSLogix 5000 projects.
Figure B.1

The SynchLink module in

Master Node -<«——— this chassis is configured
as the Time Master for

\ the SynchLink.

ControlNet

'

SynchLink —»v

Hub

8\ Y B Y m

JEEREE IEEEBER
ﬁ\ ; End Node «\ ; End Node
FE==SS &==SSS

N / T

The SynchLink modules in these chassis are configured as
the CST Time Masters and SynchLink Time Slaves.

[

i e
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Using Remote Axis Control Most applications using the ControlLogix SynchLink module use it for

Remote Axis Control. You can use the SynchLink module to produce axes
from a master chassis and broadcast the data to other chassis.

Slave chassis consume the broadcast axis data and redistribute it to their local
motion planners (i.e. the Logix controller in their local chassis). With this
configuration, you can control multiple axes synchronously throughout the
system.

Tl [his example assumes you have already set-up axis data

tags for the data the controller in the Time Master chassis
produces; this manual does not intend to explain how to
plan the motion portion of your application as that is a
controller function.

If you do not know how to set-up remote axis data tags and
account for them in the motion portion of your
application, see the ControlLogix Motion Module Setup &
Configuration User Manual, publication 1756-6.5.16.

Time Master Chassis Configure Time Master Chassis - Master Node

You must complete the following tasks to configure the time
master chassis.

e Create a New RSLogix 5000 Project
¢ Add a SynchLink Module
e Configure the SynchLink Module

— Name the module

— Choose a receive communications format
— Choose a transmit communications format
— Choose an electronic keying option

— Set the RPI

— Determine if the module is the CST Time Master for
the chassis

— Make the module the Time Master for the SynchLink

e Download Configuration
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Create a New RSLogix 5000 Project

1. Use the File menu to create a new project.

Ei.dl Yiew Semch Loge Loa

Choose a New project ﬂlﬁ
from the File menu. Do i

Prirk, Dpsions, .
15T _Time_Mastes AT
2 Spnch Link ACD

Ext
—

2. Name the controller.

Verdor,  AlereBiodky

A. This controller is a 1756-L1. Ty 1711
I= | Bedur

B. This controller is named =~ ————————#ame——#fTive_Hose_charss

Time_Master_chassis. Descigticn: |

|
C. This controller is used in @ —————————erertmfisa7 750 Comobopnross 5]

Cniroll oga: S50 Conleolias d ok j‘
e Cancel

o |
Hebl

7-slot chassis. st b = Retion: [
D. The controller slot number Catalre O VS Logee STkt Boomse. |
is 0.

E. Click here to use the
new controller.
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Add a SynchLink Module

1. Select a SynchLink module as shown below.

“o ASLogix 5000 - Synchlink [1756-

Fie Edt Yiew Semch Logic

Comm

EE
Path: E ETH-1M30.151.136.164%

|oiire

j lNo Faucas

JHo Edis

j [Fou:e; Disablec

Path™ AB_ETH-1\130.151.136.164\Backs

=1-t51 Corirolles SynchLink
1A Controlles Tags
{1 Controlies Fault Handler

=3 MarFrogan
EA Frogram Tags
(B MarRiouline
[ Urechedued Programs

A. Select /0 Configuration. 7 g U beved
B. Click on the right mouse button T e

FPredehned

to display the menu. o
C. Select New Module k

Select Module Type

Type:
|1 756-SYNCH /A

M ajor Bevision:

|1 ~| <-—— Make sure the

Type

| Description

1756-0C8
1756-0F4
1756-0FBLC!
1756-0FBY|
1756-0F8
1756-0Hal
1756-0M8
1756-0VTEE 28
1756-0%/ 16l
1756-0=81
1756-PLS/B
A. Select a 1756-SYNCH module———

— Show

Major Revision
8 Point 3060V DC Output number matches
4 Channel Mondsolated VoltageA

B Channel lzolated Current Analog the label on the
6 Chaninel Isolated Voltage Anale gjde of your

8 Channel Mondsolated VoltageALurent anaiog uwpur

8 Paint 90W-146Y DC |zolated Output

8 Paint 100W-30W AC Output

16 Paint 10W-30% DC Electronically Fused Output, Sink

16 Point 10W-265 AL, 5150V DC Isolated Relay

& Point 10%-265 AC, 5v-150% DC Isolated Felay N.O./N.C.
1756 Programmable Limit Switch

ridge

—

Vendar: |4l

[¥ Anslog [V Digital

¥ Commurication [ Motion W Processor

| ¥ Oher ¥ Specislylm | Selectal |
Ceatt |

Cancel |

Help
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Configure the SynchLink Module

1. Use the new module creation wizard as shown below.

Module Properties - Local:1 [1756-SYNCH/A 1.11

Type: 1756-5YNCH A Synchlink Interface
Wendor: AlenBradley
Farent: Local
A.Module name is —————Name: |Time_Mastes S: [z =e————— D. Module slot number
Time_Master. Descrglion:  [Waster Chassis Transmits 2 Axes of = | is 3 as shown in the
data at 250 microzecands. .
Receive ot disabled. = graphic on page B-1.

B. Receive Port Comm Format is ———————FRieceivePort Gom Fomai| No Receive Data
No Receive Data because the 2 Ais
module is the master of a Star

. 1 = - . lﬁ‘i . .
and does not receive data. [ Blecttonic ksying: |Compaiible Module E. Electronic Keying

C. Transmit Port Comm Format is method is Compatible
2 Axis Cancel | 8ok | Neas || Finshss | Hep Module.
A

[~ |
= |

Tranzmit Part Comm Fon

F. Minor Revision = 1. G. Click here after
completing the
information on this page.

Mndule Praperties - | neal-3 [175R-SYNCH/A 2 1)

Requested Packet Interval = ——————Pomquested Packetntorea AP 20.0=]me (20 750.0me)

I™ Inkibit Madule
™ Major Fault On Controller If Connection Fails 'while in Fun Mode
todule Fault

Cancel | | <Back [ Mets | Finshss | Heb |

Click here to move to the next page

Module Properties - Local:3 [1796-5YNCH/A 1.1)

— Sunchlink. Transmitted Axes:
Axis 0 [application_Axis_& | J
New Agis...
Use the pull-down menu, to choose e — ,J/_I/‘;I
which axis data tags to transmit over | nane> J
. . . . ApplcationAxds A
each axis. This menu lists the Axis Appicabon Axs &

tags currently defined in the project.

Use this button to define a new

Axis tag.

IMPORTANT: All produced tags Concel | <Back | Mews |[ Fnsh»> |  Heb |
must be checked as produced tags in

the Tag Editor. For more information Click here to move to the next page
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@

Module Mroperties - Local1 [1756-5YNCH/A 1.1)
~ Identiication- ~ Stalus-
Yendor: Iaor Fault
Product Type: Minor Fault
Product Cods: Ikeinal State:
The Module Identification page Revisior:
is blank during initial Sy Configuredt
Product Mame: Owned:
Module Identity
— Coordinated Systam Time [CST)
Tirver Hardweare:
Timer Sync'ed: Hefres! | EesstModils |
Cancel | ¢ Back Nest> Frathes | Help |

Click here to move to the next page

Module Mroperties - Local:D [1756-SYNCIIZA 1.1)

@

T itted Direct Words

Source:
The module does not transmitany ——— ¢ 7
direct words because the L |
Communications Format only calls z | |
for Axis data.

Click here to move to the next page
Mndule Praperties - | neal1 [175R-SYHNCH /A 2 18)

udule’s Rule i Coudingled System T [CST) b asteship.

The module is configured as the Time 7| Make SynchlLink CST Master Currerk Setting Detaiks:

Master for:

Thiz madule iz the Spatem Time Mastcr.

i~ Dependenee W Smc
(%) Bequred
) ot Reauied
) [arred

o the chassis - optional

N

o the SynchLink - required

IMPORTANT: In this configuration,

the SynchLink module must be the & DAREER) e et erlinaims
. . . { U\ sunchmorzed|contiolers inthis chissis. o

Time Master of the SynchlLink, but it

is not required to be the Time Master

; _ Cancel | | <Back [ Mew> |[ Fish>s | Heb |
of the chassis. If the module is not
the Time Master of the chassis, it . . .
receives the CST timer value from the Click here to finish configuration.

chassis backplane.
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Download Configuration

Download the configuration data.

] RSLogix 5000 - SynchLink [1756-

File Edit Yicw Scarch Logic Comm

B EE

Dfiline f. LRUN
Mo Forces Go Online
Mo Edits Upload

Pull down this menu and click
here to download the new data

Bragram ede
Bt Hede
Aiestifede
[Hean Erlts:

(B T Fauilts

Controller Propesties

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

Download

Download ta the controller:
Mame: Uzer_doc
Type: 175E-L1/4 1756-M0/0 LOGI<5550

Uzing thiz communications configuration:

Drriver: AB_DF1-1
Path:

Cancel

Click here to download new >

This completes the download process.
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Configure Time Slave Chassis - End Node

CST Time

You must complete the following tasks to configure the first time
Slave Chassis

slave chassis.

e Create a New RSLogix 5000 Project
e Add a SynchLink Module
e Configure the SynchLink Module

— Name the module

ControlNet ” SynchLink

— Choose a receive communications format

— Choose a transmit communications format

— Choose an electronic keying option

— Set the RPI

— Set the module as the CST Time Master for the chassis
e Create Axis Data Tags

e Download Configuration
Create a New RSLogix 5000 Project

1. Use the File menu to create a new project.

%o RSLogix 5000
[y Ett View Semch Loge Lo

Choose a New project —————— ST
Open [T Y

from the File menu.
Mew Component 3
[Prirt Options. ..
1 D5T_Time_Mastes ACT
2 Sypoch_Link ACD
Ex
—

2. Name the controller.

Vernor, AberrBradiey

A. The controller is a 1756-L1. TP Coelologueottl Conteies =] |06 F. Click here to use the
O Fisthuchy 2l Comeel | new controller.

B. The controller is named Narme———{Tine_Slave_Ere] Node 1 Hep |

Time_Slave_End_Node_1. bt |

;I

) /|

C. The controlleris used ina =~ ————————&mfedl 175647 7 5kt ComtokoginChaese =]
E

7-slot chassis. /mrﬁ Ao [
D. The controller’s slot location Cisatalre [T VIS Loge SN Ficpects e |

is 0.
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Add a SynchLink Module

1. Select a SynchLink module as shown below.

Fie Edit Yiew Semch Logic Comm
| @3] e
Patrc [ ETH-11130.151 136,164,
|oiire (=] o Farces
INnEdts j lFuce;DisaM!c
Path™ AB_ETH-1\130.151.136 164\Backs

=1-t51 Corirolles SynchLink
1A Controlles Tags
{1 Controlies Fault Handler

=3 MarFrogan
EA Frogram Tags
(B MarRiouline
[ Urechedued Programs

A. Select /0 Configuration. 7 g U beved
B. Click on the right mouse button TR i e
j Fredetned

to display the menu. o
C. Select New Module k

Select Module Type
Type: I ajor Revision:
I1 TEBSYNEH/A [ =] «—— Make sure the
Type |Description Major Revision
1756-0C8 8 Point 30V-60V DC Output number matches -
1756-0F4 4 Channel Mondsolated VoltageA
1756.0F6C)  Channel Isolated Current Angloc the label on the
1756-0FEY| 6 Chaninel Isolated Voltage Anale gjde of your
1756-0F8 8 Channel Mondsolated VoltageALurent anaiog uwpur
1756-0H3l 8 Point 90v-146% DC |solated Output
1756-0M3 8 Point 100-30V AC Output
1756-0VTEE 28 16 Paint 10W-30% DC Electronically Fused Output, Sink
1756-0Ww/ 16l 16 Paint 10v-265 AC, 5v-150 DC |solated Relay
1756-0=31 & Point 10%-265 AC, 5v-150% DC Isolated Felay N.O./N.C.
1756-PLS/B 1756 Programmable Limit Switch
A. Select a 1756-SYNCH module————» ink Bridge |
—Show
Vendar: |4l x| W Other [ Specialyl/0 | SelectAl |
IV Analog ¥ Digtal W Communication | Motion [ Processor Clear Al |
ok | cancel | Hep |
%
B. Click here
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Configure the SynchLink Module

1. Use the new module creation wizard as shown below.

Module Mroperties - Local [1756-5YNCI/A 1.1)

Tupe: 1756-5MCH /A SynchLink Interface
Wendor: Allen Bradicy
Farent: Local
A. Module name is  eNam [t ik Mol Slave su[s =] <=————————— D. Module slot number
SynchLink_Module_Slave. DeseiDion  [Slave chasss reooives 2ams of 2] is 3 as shown in the
data at 250 mi ds. :
Transmit pot s deablod. < graphic on page B-1.
B. Receive Port Comm Format is —————————Rcecive Port BommrFommat 2 Avis =]
2 Axis to match the Transmit Ticasatil Pusl Covnit Featial o Transmit Data |

Port Comm Format of the

master module. Eleutunii: Keyrs. [Compaibie Moz ] <-——  E. Electronic Keying
C. Transmit Port Comm Format is method is Compatible
No Transmit Data. Goroel || o | Wews [[[Feh» | Wb | Module.
F. Minor Revision = 1. G. Click here after

completing the
information on this page.

Mndule Praperties - | neal-3 [175R-SYNCH/A 2 1)

Requested Packet Interval = —————Poqeted Packetntoreat RPEP 20.0=]me (20 750.0me)

™ Inkibit Madule

™ Major Fault On Controller If Connection Fails 'while in Fun Mode
todule Fault

Cancel | | <Back > Fiish>> | Hep |

Click here to continue to the next screen.

Module Properties - Local:1 [1756-SYNCH/A 2.1)

Maodule’s Role in Coardinated Syatem Time [C5T) Mastership:
Time Slave modules must be Make SynchLink CST Master Cunent Sefting Detals:

configured as Time Masters for their This modude is the Chassis C5T Master. It

. .. : requies Synchlink to relay brme trom the
respective chassis if you want to Dependence Un SynchLink SynchLink C5T Master to the chassis. If no
synchronize each chassis’ CST time @ Boquied e
value with the CST Time Master. " Not Requited e

! lgnarcd

This module must also NOT be R
configured as the CST master of the & eyichrerieed eaficlsre

SynchLink (i.e. the box is unchecked)
Coed | <Bak [ Metr |[TFushs | Hew |

UES UnEHEecied mEtien n aelive anss i
threr chiaesie st Shmehilinh.

Click here to finish configuration. This module does not transmit SynchLink axis
or direct words so the screens shown on pages B-5 & B-6 are not used.
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Create Axis Data Tags

You must create axis data tags for the controller in this chassis to consume.
The axis data is originally produced in the Time Master chassis and broadcast
to SynchLink modules in other chassis over the fiber optic cable. SynchLink
modules in each Time Slave chassis then consume the data from the cable and
produce it in the local chassis. The owner controller in their local chassis
consumes the data from the local SynchLink module.

Follow these steps to create axis data tags in the consuming chassis:

1. Create a New Tag for Axis 0.

*o IS Lagu SN - Tume_Slave_End_

Ede Edt View Seach Logic Comm

L
Dffline M. I RUN
A. Select Controller Tags. g égg:r
B. Right-click to display ' o
the menu. =) Conbroder Tiene_Slae_End_

C. Select New Tag.

A. Name the new tag. This axis Hore—— el s A syilrk. | |0k 4—— . Click on OK to create the new tag.
tag must be assigned to a Descption: | Cancel |
valid motion group. <

Help |

Tag Type: " Base

B. Change the Tag Type :m i e
to Consumed. > %M =

C. Use the pull-down menu W i1
to change the Producer to e 2

the SynchLink module in =
the local chassis. e e = =
D. Type in the Remote Tag
Name. This name must
either be AxisO or Axis1.

IMPORTANT: If you use any .
Remote Tag Name other E. Change the Data Type to Axis or

than Axis0 or Axis1, the Cons_umed Axis, erending on your
version of RSLogix 5000.

remote axis data will NOT
be consumed.
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2. Create a new tag for Axis 1. The tag should look like the example below.

Newiag [
A. Name the new tag. Hstve———0E s suane_Ais_B_hun_Syrchlink [ ok 4—— F Clickon OKto create the new tag.

Desciptor: =l Cancel_|
/] Heo |

Tag Type: " Base

B. Change the Tag Type © s .
to Consumed. ; E-oducsd. e

C. Use the pull-down menu ——— rkeer—forermrr o s ] 7

to change the Producer to
the SynchLink module in
the local chassis.

D. Type in the Remoate Tag
Name. This name must
either be Axis0 or Axis1.
IMPORTANT: If you use any
other Remote Tag Name
(other than Axis0 or Axis1)
the remote axis data will
NOT be consumed.

3

E. Change the Data Type to Axis.

Download Configuration

Download the configuration data.

& RSLogix 5000 - SynchLink [1756-

File Edit Yicw Scarch Logic Comm

== E S

Dfiline f. IIRUN
Mo Forces Go Online
Mo Edits Upload

Pull down this menu and click
here to download the new data

Diownload

Bragram ede
Buriede
Aiestifede

[Hean Erlts:
(B T Fauilts

. Controller Propesties

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

Download E

; Diownload o the controller:
& Name: User_doc
Type:  1756-L1/4 1756-M0/0 LOGES550
Using this communications configuration:
Diiven. AB_DF1-1
Path

Click here to download new Cancel |

This completes the download process.
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Configure Time Slave Chassis - End Node

ControlNet

Choose a New project ——————— ST
Open [T Y

from the File menu.

A. The controller is a 1756-L1. Ipe—Pf15511  Cookologust0 Conoles 7| [ 0K

B. The controller is named Morme——BofTere_Slove_Ered_HNode 2 Hep |
Time_Slave_End_Node_2. B |

|
C. The controller is used in@ ————————&mrirFme 175647 75kt Comtologin Chassic B
F3

/Shtﬂ Redson [0
D. The controller's slot location Cisatalre [T VIS Loge SN Ficpects e |

7-slot chassis.

is0.

You must complete the following tasks to configure the second CST Time
Slave chassis. This set of tasks is exactly the same as those described on
_ SynchLink page B-8 for the first End Node but are repeated here.

- Ti(r;:e Slave e Create a New RSLogix 5000 Project
e e Add a SynchLink Module
e Configure the SynchLink Module

— Name the module

— Choose a receive communications format

— Choose a transmit communications format

— Choose an electronic keying option

— Set the RPI

— Set the module as the CST Time Master for the chassis
e Create Axis Data Tags

e Download Configuration
Create a New RSLogix 5000 Project

1. Use the File menu to create a new project.

%o RSLogix 5000
[y Ett View Semch Loge Lo

1C5T_Time_Mastes ALD)
2 Synch_Link AT

Eit
—

2. Name the controller.

Werndor, Al Bradiey

F. Click here to use the
I=[res | new controller.
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Add a SynchLink Module

1. Select a SynchLink module as shown below.

“o ASLogix 5000 - Synchlink [1756-

Fle Edt View Seach Logc Comm
EE
|oiire (=] o Farces

INnEdts j [Fou:e; Disablec
Path™ AB_ETH-1\130.151,136 164\Back;

A. Select 1/0 Configuration.

B. Click on the right mouse button
to display the menu.

C. Select New Module

A. Select a 1756-SYNCH module———

=1-t51 Corirolles SynchLink
1A Controlles Tags
{1 Controlies Fault Handler

=3 MarFrogan
EA Frogram Tags
(B MarRiouline
[ Urechedued Programs

[ User-Dielired
=L Suings
) STRING
+ L Fredehned

Select Module Type

Type:
|1 756-SYNCH /A

M ajor Bevision:

|1 ~| <-—— Make sure the

Type |Description Major Revision
1756-0C8 8 Point 30V-60V DC Output number matches -
1756-0F4 4 Channel Mondsolated VoltageA
1756-0FEC) & Channel Isolated Current Anslog the 1abel on the
1756-0FEY| 6 Chaninel Isolated Voltage Anale gjde of your
1756-0F8 8 Channel Mondsolated VoltageALurent anaiog uwpur
1756-0H8l & Paint 90V-146% DC |solated Duiput
1756-0M8 & Paoint 100-30W AC Output
1756-0VTEE 28 16 Paint 10W-30% DC Electronically Fused Output, Sink
1756-0W1El 16 Point 10W-269% AL, 5150V DC |solated Relay
1756-0=31 & Point 10%-265 AC, 5v-150% DC Isolated Felay N.O./N.C.
1756-PLS/B 1756 Programmable Limit Switch
ink Bridge M
— Show
WYendor: 41 =] P Oter ¥ Specistylin | Selectal |
IV Analog ¥ Digtal W Communication | Motion [ Processor Clear Al |

Cancel | Hep |
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Configure the SynchLink Module

1. Use the new module creation wizard as shown below.

Module Mroperties - Local [1756-5YNCIIZA 1.1)

Tup=: 1756-5vNCH A4 SynchLink Interface
Vendor: Allen Bradley
Farent: Local
A. Module name is [ [ByctCink Mudile_Slars sw [s° =] <=———————— D. Module slot number
Time_Slave_End_Node_1. Deseiglion  [STave chaseis receives 2 amss of 2] is 3 as shown in the
Toantpors s 4 graphic on page B-1.
B. Receive Port Comm Format is ———— —Recoive Port Eomm Format B2 Asis =l
2 Axis. WO Transmit Dsta =l
C. Transmit Port Comm Format is
No Transmit Data. B [ y| Elenstiuri Keyin. [ Compatible Module ~]| «—— E. Electronic Keying

method is Compatible

Cancel || cBe | maws |[TEmehss | mee | Module.

F. Minor Revision=1. G. Click here after
completing the
information on this page.

Mndule Praperties - | neal-3 [175R-SYNCH/A 2 1)

Requested Packet Interval = ————Poqueetcd Packetntorea AP 200 me (20 750.0me)

™ Inhibit Madule

™ Major Fault On Controller If Connection Fails 'while in Fun Mode
todule Fault

Cancel | | <Back Ng# > Fiish>> | Hep |

Click here to continue to the next

Module Properties - Local:1 [1756-SYNCH/A 2.1)

Maodule’s Role in Coardinated Syatem Time [C5T) Mastership:
™ Make Synchlink CST Master Cument Seting Details:

Time slave modules must be — i i Chas T o This modude is the Chassis CST Master. It
. : : requies SynchLink o relay bme from the

configured as Time Masters e S s SynchLink C5T Mastes to the chassis. If o

. . CR 5 Synchlink is detected on power up or if
for their respective chassis if & Baquired SynchLink is lost during nammal operation,
you want to synchronize each ! Not Required Ul e e, s inis

' . . - chassis.

chassis’ CST time value with lanored
the CST Time Master.

P ERUES LB Eected meticT or active ares i
ar cthen chessie weitg Senehilinh.

DFENGERL Changita esting
! spnchronized eontsllere i

Cowed | <Bak [ Metr |[TFushs | Hew |

Click here to finish configuration. This module does not transmit
SynchLink axis or direct words so the screens shown on pages B-5 &
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Create Axis Data Tags

You must create axis data tags for the controller in this chassis to consume.
The axis data is originally produced in the Time Master chassis and broadcast
to SynchLink modules in other chassis over the fiber optic cable. SynchLink
modules in each Time Slave chassis then consume the data from the cable and
produce it in the local chassis. The owner controller in their local chassis
consumes the data from the local SynchLink module.

Follow these steps to create axis data tags in the consuming chassis:

1. Create a New Tag for Axis 1.

*o IS Lagu SN - Tume_Slave_End_

Ede Edt View Seach Logic Comm

T
Offline . T AUN
o Foices I~ ok
A. Select Controller Tags. e LY
H H H - 1N el ]
B. Right-click to display
the menu.

C. Select New Tag.

A. Name the new tag. Bsrve———e s suane_Asis Ao Sychlink [ o 4+—— F Clickon OKto create the new tag.
Desciption: = Cancel |
[

B. Change the Tag Type Coopa
to Consumed. 8t I

C. Use the pull-down menu
to change the Producer to
the SynchLink module in
the local chassis.

D. Type in the Remote Tag
Name. This name must
either be Axis0 or Axis1.
IMPORTANT: If you use any ]
other Remote Tag Name E. Change the Data Type to Axis.
(other than Axis0 or Axis1)
the remote axis data will
NOT be consumed.

poRhice [SymeRCnF_Modiie_STeve ot | LTS
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2. Create a new tag for Axis 1. The tag should look like the example below.

Newiag [
A. Name the new tag. Hstne———E s suane_Ais_B_hun_Syrchlink [ ok 4—— F Clickon OK'to create the new tag.
Desciption: = Cancel |

] Heo |
Tag Type: " Base

B. Change the Tag Type —
to Consumed. A ! I e

C. Use the pull-down menu —— rekree—formermer o sme———] 7701
to change the Producer to Foo o
the SynchLink module in =
the local chassis.

D. Type in the Remoate Tag
Name. This name must
either be Axis0 or Axis1.
IMPORTANT: If you use any
other Remote Tag Name
(other than Axis0 or Axis1)
the remote axis data will
NOT be consumed.

E. Change the Data Type to Axis.

Download Configuration

Download the configuration data.

& RSLogix 5000 - SynchLink [1756-

File Edit Yicw Scarch Logic Comm

e ~ =
al=|8| £ &= =
Dffline . |_ RUM
Mo Forces Go Online
. . M Edits Upload
Pull down this menu and click —— o pry—
here to download the new data ————| Eomemliele
Buriede
Aiestifede

[Hean Erlts:
253 Tasks | GoTiaFaulis

258 Ws

.3 Contalles Froperties
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Click here to download new

Publication 1756-UM521C-EN-P - July 2004

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

Download [ %]

Diowsnload ta the controller:
Mame: User_doc
Type: 175E-L1/4 1756-M0/0 LOGI<5550

Using thiz communications configuration:

Driver: &B_DF1-1
Path:

Cancel

This completes the download process.

When all the chassis in the Star Configuration are configured and operating

online (i.e. configuration was downloaded) the chassis synchronize with the
CST Time Master.



Appendix C

Configuring the Daisy Chain Configuration

This appendix provides a sample configuration for a SynchLink system using
the Daisy Chain Configuration. The system’s physical configuration is shown
in Figure C.1. In this configuration, you must:

e configure the Master Node in an RSLogix 5000 project.

e configure the Center Node in an RSLogix 5000 project.

e configure the End Node in an RSLogix 5000 project.
Figure C.1

The SynchLink module in T d %] 7§ dal Ta a5l 7 dal Tad T il

this chassis is configured Master Node =0 : Center Node = 7:; End Node =T

as the Time Master for F,E: ——] q\lg E (ﬁlg ENEEE—
S=Sse =

the for the SynchLink.
SynchLink —— ControlNet /
Y - Y _ 42883

,,
le;

The SynchLink modules in these chassis
are configured as the CST Time Masters.
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Configure Time Master Chassis - Master Node

Time Master Chassis

You must complete the following tasks to configure the time
master chassis.

e Create a New RSLogix 5000 Project
e Add a SynchLink Module
ControlNet SynchLink e Configure the SynchLink Module

— Name the module

— Choose a receive communications format
— Choose a transmit communications format
— Choose an electronic keying option

— Set the RPI

— Determine if the module is the CST Time Master for
the chassis

— Make the module the Time Master for the SynchLink

e Download Configuration
Create a New RSLogix 5000 Project

1. Use the File menu to create a new project.

%o RSLogix 5000
Dl £t View Sesch Loge Coa

Choose a New project
from the File menu.

Prird Options...
1 CST_Time_Mastes ACD

2. Name the controller.

Vernor, AberrBradiey

A. The controller is a 1756-L1. Sre——Pf151  Contolloguosed Contcies =] |06 E. Click here to use the
O bty S0id; _Comenl | new controller.

B. The controller is named =~ ———————————#ame——ofTove_Haster_chamc Hep |

Time_Master_chassis. Descigticn: |

C. The controlleris used in @ — el a7 7o Commobog Chosee

7-slot chassis. /)(/ﬂ Redsar B
D. The controller slot number BE e |

Create Irc CAASE agoe SR Feopects
is 0.

]I;I; L
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Configuring the Daisy Chain Configuration ~ C-3

Add a SynchLink Module

1. Select a SynchLink module as shown below.

“o ASLogix 5000 - Synchlink [1756-

Fle Edt ‘iew Sewch Logic Comm

N EE
Patrc [ ETH-11130.151 136,164,
|oiire (=] o Farces
INnEdts j [Fou:e; DCizablec
Path™ AB_ETH-1\30.151.136.164\Backs
=11 Confrober Synchlink
i Cornober Tags
[F1 Cantroles Fault Handler
[ Powerllp Hander
=3 Tasks
8 ManTask
= £ MarFrogeam
EA Frogram Tags
) MarFiouline
[ Urechedued Programs
[ Teends
. . =-E4 Dot Types
A. Select 1/0 Configuration. o U Dol
. . = i Shr
B. Click on the right mouse button * 8 St
to display the menu. &  Mosdeeine)
C. Select New Module — 3 oF :
Select Module Type
Type: M ajor Bevision:
[1756 SYNCH/A [ |/ <—— Make sure the Ma-
Type | Description jor Revision number
1756-0C8 8 Point 30v-60v DC Output matches the label -
1756-0F4 4 Channel Nondsolated VoltageAl .
1756-0F6CI § ChannelIsolated Current anclog ON the side of your
1756-0F6v| 6 Channel Isolated Voltage &nale module
1756-0F8 8 Channel Mondsolated VoltageALurent anaiog uwpur
1756-0H3l 8 Point 90v-146% DC |solated Output
1756-0M3 8 Point 100-30V AC Output
1756-0VTEE 28 16 Paint 10W-30% DC Electronically Fused Output, Sink
1756-0Ww/ 16l 16 Paint 10v-265 AC, 5v-150 DC |solated Relay
1756-0=31 & Point 10%-265 AC, 5v-150% DC Isolated Felay N.O./N.C.
1756-PLS/B 1756 Programmable Limit Switch
A. Select a 1756-SYNCH module——— k. Bridge |
—Show
Vendar: |4l x| W Other [ Specialyl/0 | SelectAl |
¥ Analog ¥ Digkal [ Communication ¥ Motion [ Processor Clear A1 |
of | Cancel | Hep |
!
B. Click here
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C-4 Configuring the Daisy Chain Configuration

Configure the SynchLink Module

1. Use the new module creation wizard as shown below.

Mndule Praperties - | neal1 [175R-SYNCH/A 1 1)

Type: 1758-5YNCH/& Syunchlink Interface
endnr Allen-Rradiey
Parant: Local
A.Module name is —————»Name [t me_taaster st s  =<——————— D. Module slot number
Time_Master. Dizssrise: = is 3 as shown in the
- graphic on page C-1.
B. Receive Port Comm Format is ————Reeeive Rest Comm Formamef Mo Fieceive Data [ |
No Receive Data. Transmit Port Comm Fomatyst 1 Axis, 3 Direul Wunds, 14 Bulleied =l
fedwon  [I [1 = Electionic Keyng: | Compatible Modie ~l«—— E. Electronic Keying
C. Transmit Port Comm Format is method is Compatible
2 Direct Words, 18 Buffered. Cancel | Bek | Wew> |[ Fnsh» | Hep Module.
F. Minor Revision=1. G. Click here after
completing the

information on this page.

Mndule Praperties - | neal-3 [175R-SYNCH/A 2 1)

Requested Packet Interval = 20mS ~ ————feaustedPacketinterratfPip 20.0me (20 760.0ms)

™ Inhibit Madule

™ Major Fault On Controller If Connection Fails 'while in Fun Mode
todule Fault

Cancel | | <Back > Fiish>> | Hep |

Click here to move to the next page

Module Mroperties - Local:d [1756-5YNCH/A 1.1)

—Synchlink Transmitted Axes:
Az | none

This module does not transmit any —
SynchLink axes. Ais 1. [rone

Cancel | ¢ Back | Nesj > | Frigh»l Help

Click here to move to the next page
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Configuring the Daisy Chain Configuration ~ C-5

S

The Module Identification page is
blank during initial configuration.

S

The module transmits 2 Direct
Words, as specified in the transmit
port communications format.

S

The module is configured as the Time
Master for:

o the chassis - optional
o the SynchLink - required

IMPORTANT: In this configuration,
the SynchLink module must be the
Time Master of the SynchlLink, but it
is not required to be the Time Master
of the chassis. If the module is not
the Time Master of the chassis, it
receives the CST timer value from the
chassis backplane.

Module Mroperties - Local1 [1756-5YNCH/A 1.1)

- Identification i Status-
Yendor: Maiar Fault
Product Type: Mireor Fault
Product Code: Intermal State:
Revision:
Setial Humber: Configured:
Product Mame: Dwned:

Madide Identity:

— Coordinated System Time (CST)
Timer Hardware:
Timer Sync'ed: | |

Cancel | ¢ Back Nest> Frathes | Help |

Click here to move to the next page

Mudule Propeities - Lucal. 1 [1756-5YNCH/A 1.1)

- Tranemitted Direct Words -
Source:

1: IDL‘DutDilecthrd‘I 'I
N —
N —

Pancel | <Back

Nest> Frshss | Help

/ oo o,
(%) Bequred

Click here to move to the next page

Mndule Praperties - | neal1 [175R-SYHNCH /A 2 18)

Mudule’s Rule in Covdirsated System Tines [C5T) b astership.

¥ Make Synchlink CST Master
- .

) ot Reauied
) [Grored

Curent Setting Details:

Thiz madule iz the Spatem Time Mastcr.

Hep |

Click here to finish configuration.
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C-6  Configuring the Daisy Chain Configuration

Download Configuration

Download the configuration data.

] RSLogix 5000 - SynchLink [1756-

File Edit Yicw Scarch Logic Comm

B EE

Dfiline f. LRUN
Mo Forces Go Online
Mo Edits Upload

Pull down this menu and click
here to download the new data

Bragram ede
Bt Hede
Aiestifede
[Hean Erlts:

(B T Fauilts

Controller Propesties

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

Download

Download ta the controller:
Mame: Uzer_doc
Type: 175E-L1/4 1756-M0/0 LOGI<5550

Uzing thiz communications configuration:

Drriver: AB_DF1-1
Path:

Cancel

Click here to download new data >

This completes the download process.
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Configuring the Daisy Chain Configuration c-7

Time Slave Configure Time Slave Chassis - Center Node
Chassis

You must complete the following tasks to configure the first time

slave chassis.

e Create a New RSLogix 5000 Project
e Add a SynchLink Module
ControlNet SynchLink e Configure the SynchLink Module

— Name the module

— Choose a receive communications format

— Choose a transmit communications format

— Choose an electronic keying option

— Set the RPI

— Make the module the CST Time Master for the chassis

e Download Configuration
Create a New RSLogix 5000 Project

1. Use the File menu to create a new project.

%o RSLogix 5000
[y Ett View Semch Loge Lo

Choose a New project —————— ST
Open [T Y

from the File menu.
Mew Component 3
[Prirt Options. ..
1 D5T_Time_Mastes ACT
2 Sypoch_Link ACD
Ex
—

2. Name the controller.

Vernor, AberrBradiey

A. The controller is a 1756-L1. TP Coelologueottl Conteies =] |06 F. Click here to use the
O Fisthuchy 2l Cancel_| new controller.

B. The controller is named Namme———o{Teve_Slave_Cerie_Node Hep |

Time_Slave_Center_Node. bt |

C. The controller is used in@ ————————S=mfr 175647 75kt Comtologin Chasse

El

-

|

7-slot chassis. /mﬂ Rodson [ [F =
D. The controller's slot location Cisatalre [T VIS Loge SN Ficpects e |

is 0.
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Configuring the Daisy Chain Configuration

Add a SynchLink Module

1. Select a SynchLink module as shown below.

“o ASLogix 5000 - Synchlink [1756-

Fie Edit Yiew Semch Logic Comm
| @3] e
Patrc [ ETH-11130.151 136,164,

|oiire

j lNo Faucas

JHo Edis

j [Fou:e; Disablec

Path™ AB_ETH-1\130.151.136.164\Backs

=11 Controbar Synchlink
i Cornober Tags
{50 Conteolies Faudt Handler
L3 Powerdlp Hander
=3 Tasks
@ MainTask
= £ MarFrogeam
EA Frogram Tags
Y MarRonline
[ Urechedued Programs
(53 Trends
=14 Data Types
[ User-Dielired
=L Suings
) STRING
[, Predehned
(i Modde-Diefrred

A. Select 1/0 Configuration.

B. Click on the right mouse button
to display the menu.

C. Select New Module

Select Module Type

Type:
|1 756-SYNCH /A

M ajor Bevision:

[1 ~| <—— Make sure the Ma-

jor Revision number
matches the label =

B Channel lzolated Current Analog on thB Side Of your

8 Paint 10W-265% AC, Tv-150W DC Isolated Relay M.O./MN.C.

j V| Othes W Specialy 1/0 Select Al |

Type | Description
1756-0C8 8 Point 30V-60V DC Output
1756-0F4 4 Channel Mondsolated VoltageA
1756-0FEC!
1756-0F6v| 6 Channel Isolated Voltage &nale module
1756-0F8 8 Channel Mondsolated VoltageALurent anaiog uupur
1756-0H8l & Paint 90V-146% DC |solated Duiput
1756-0M8 & Paoint 100-30W AC Output
1756-0VTEE 28 16 Paint 10W-30% DC Electronically Fused Output, Sink
1756-0W1El 16 Point 10W-269% AL, 5150V DC |solated Relay
1756-0=31
1756-PLS/B 1756 Programmable Limit Switch
A. Select a 1756-SYNCH module———» Synchlink Bridge
— Show
Vendar: |4l
¥ Analng [ Digtal | Commurication

|V Motion |V Processor

Clear Al |

Cancel | Hep |
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Configuring the Daisy Chain Configuration ~ C-9

Configure the SynchLink Module

1. Use the new module creation wizard as shown below.

Module Mroperties - Local [1756-5YNCIIZA 1.1)

Tup=: 1756-5vNCH A4 SynchLink Interface
Vendor: Allen Bradley
Farent: Local
A.Module name is E— [Tin_Sheve_Cente Hunde s[5 =] <=————————— D. Module slot number
Time_Center_Node. Desaigtior: = is 3 as shown in the
. . raphic on page C-1.
B. Receive Port Comm Format is = grap pag
2 Direct Words, 18 Buffered to —————————RessivePort-EommrFommt B2 Dirsct ords, 18 Buffersd =
match the upstream node’s Tressnil Put Conit Futiial r Direct Words, 10 Duffered =

Transmit Port Comm Format. . .
Electuri Koy, [Compatibie o= | v] <-——— E. Electronic Keying
method is Compatible

ik | Mews |[TEeishs || men | Module.

C. Transmit Port Comm Format is
2 Direct Words, 18 Buffered.

F. Minor Revision=1. G. Click here after
completing the
information on this page.

Mndule Praperties - | neal-3 [175R-SYNCH/A 2 1)

Requested Packet Interval = 20mS ~ ————feamstedPacketinterratfPip 20.0me (20 760.0ms)

™ Inhibit Madule

™ Major Fault On Controller If Connection Fails 'while in Fun Mode
todule Fault

Cancel | | <Back > Fiish>> | Hep |

Click here to continue configuration.

Module Properties - Local:3 [1756-5YMNCH/A 1.1])

SynchLink Ti 1 Anes:

Az O |<r ORE>

This module does not transmit any —
SynchLink axes. s 12 [Frones

Cancel | | <Back | nmgr> | rmsns | Help

Click here to move to the next page
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C-10

Configuring the Daisy Chain Configuration

Publication 1756-UM521C-EN-P - July 2004

The Module Identification page is
blank during initial configuration.

The module transmits 2 Direct
Words, as specified in the transmit
port communications format.

The first Direct Word transmits the
Multiplier value specifed in the
Local:x:0.Multiplier data tag.

Time slave modules must be
configured as Time Masters
for their respective chassis if
you want to synchronize each
chassis’ CST time value with
the CST Time Master.

Module Mroperties - Local1 [1756-5YNCH/A 1.1)

- Identification i Status-
Yendor: Maiar Fault
Product Type: Mireor Fault
Product Code: Intermal State:
Revision:
Setial Humber: Configured:
Product Mame: Dwned:

Madide Identity:

— Coordinated System Time (CST)
Timer Hardware:
Times Sync'ed: | |

Cancel | ¢ Back Nest> Frathes | Help |

Click here to move to the next page

Module Properties - Local:1 [(1796-57TNCH/A 1.1)

—————————# | Mubiplier =]

i~ Transmitted Direct ‘Words
Sowce:

1. | Dutpul Daecl Wod 1 = I
& I ¥ I
3 I - I

Concel | <Back [ News | Finsh»s | Hep

Click here to move to the next page

Module Properties - Local:1 [1756-5YNCH/A 2.1)

Maodule’s Role in Coardinated Syatem Time [C5T) Mastership:
™ Make Synchlink CST Master Cument Seting Details:

Thiz modue is the Chassis CST Master. |t
requies SynchlLmnk o relay bme trom the

Uependence Un SpnchLink Synchlink CST Master to the chassis. If no
& 5 Synchlink iz detected on power up or if
* Bequired SynchLink i bost during nammal operation,
" Not Required Lhaes snnodules wll sshops nedaying Line Lo e

- chassis.
€ Ignered

D NGER Changing ssttgs. o

teed|eantralars it

Coed | <Bak [ Metr |[TFush | Hew |

A

Click here to finish configuration.



Configuring the Daisy Chain Configuration c-1

Download Configuration

Download the configuration data.

] RSLogix 5000 - SynchLink [1756-

File Edit Yicw Scarch Logic Comm

B EE

Dfiline f. LRUN
Mo Forces Go Online
Mo Edits Upload

Pull down this menu and click
here to download the new data

Bragram ede
Bt Hede
Aiestifede
[Hean Erlts:

(B T Fauilts

Controller Propesties

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

Download

Download ta the controller:
Mame: Uzer_doc
Type: 175E-L1/4 1756-M0/0 LOGI<5550

Uzing thiz communications configuration:

Drriver: AB_DF1-1
Path:

Cancel

Click here to download new data >

This completes the download process.
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C-12  Configuring the Daisy Chain Configuration

Time Slave
Chassis

ControlNet SynchLink

Choose a New project —————— TR
Dpen O

from the File menu.

A. The controller is a 1756-L1.

Configure Time Slave Chassis - End Node

You must complete the following tasks to configure the second Time Slave

chassis.

e Create a New RSLogix 5000 Project
e Add a SynchLink Module
e Configure the SynchLink Module
— Name the module
— Choose a receive communications format
— Choose a transmit communications format
— Choose an electronic keying option
— Set the RPI
— Make the module the CST Time Master for the chassis

e Download Configuration
Create a New RSLogix 5000 Project

1. Use the File menu to create a new project.

%o RSLogix 5000
[y Ett View Semch Loge Lo

Prirk Opsions. .
1C5T_Time_Mastes ALD)
2 Synch_Link AT

Ext
—

2. Name the controller.

B. The controller is named
Time_Slave_End_Node.

|
C. The controlleris used ina ———————&m=fm®fi75647 75l Comnobogin Chassi B
|:- a

/Shtﬂ Revisore [
D. The controller's slot location Cisatalre [T VIS Loge SN Ficpects e |

7-slot chassis.

is0.
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Vernks. A Brady

Free- o (EECE] Comtrol ogeoc S50 Conkioles | oK j— F. Click here to use the
I\ Resie e Cancel | new controller.

Hrame- BofTire_Slave_Ere Node Help |

Dw'l}ﬁml




Configuring the Daisy Chain Configuration ~ C-13

Add a SynchLink Module

1. Select a SynchLink module as shown below.

“o ASLogix 5000 - Synchlink [1756-

Fie Edit Yiew Semch Logic Comm
| @3] e
Patrc [ ETH-11130.151 136,164,

|oiire

j lNo Faucas

JHo Edis

j [Fou:e; Disablec

Path™ AB_ETH-1\130.151.136.164\Backs

A. Select 1/0 Configuration.

B. Click on the right mouse button
to display the menu.

C. Select New Module

=11 Controbar Synchlink
i Cornober Tags
{50 Conteolies Faudt Handler
L3 Powerdlp Hander
=3 Tasks
@ MainTask
= £ MarFrogeam
EA Frogram Tags
Y MarRonline
[ Urechedued Programs
(53 Trends
=14 Data Types
[ User-Dielired
=L Suings
) STRING
[, Predehned
(i Modde-Diefrred

Select Module Type

Type:
|1 756-SYNCH /A

M ajor Bevision:

[1 ~| <—— Make sure the Ma-

Type |Description jor Revision number

1756-0C8 8 Point 3060V DC Output matCheS the |abe| -

1756-0F4 4 Channel Nondsolated VoltageAl .

1756-0F6CI § ChannelIsolated Current anslog ON the side of your

1756-0F6v| 6 Channel Isolated Voltage &nale module

1756-0F8 8 Channel Mondsolated VoltageALurent anaiog uupur

1756-0H8! 8 Point S00-146Y D |solated Output

1756-0M8 8 Point 10030V AC Output

1756-0VTEE 28 16 Paint 10W-30% DC Electronically Fused Output, Sink

1756-00w 16| 16 Paint 10v-265 AC, 5v-150 DC |solated Relay

1756-0=31 & Point 10%-265 AC, 5v-150% DC Isolated Felay N.O./N.C.

1756-PLS/B 1756 Programmable Limit Switch

A. Select a 1756-SYNCH module————»~ Synchlink Bridge - |

—Show
WYendor: 41 =] P Oter ¥ Specistylin | Selectal |
IV Analog ¥ Digtal W Communication | Motion [ Processor Clear Al |

Cancel | Help

B. Click here
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C-14  Configuring the Daisy Chain Configuration

Configure the SynchLink Module

1. Use the new module creation wizard as shown below.

Module Mroperties - Local [1756-5YNCI/A 1.1)

Tope: 1756-SYMCH A SynchLink Interface
Wendor: Allen Bradicy
. Farent: Local
A. Module name is - N [TFeve_Sleree_Ernd_Noue su s =] < D. Module slot number
Time_Slave_End_Node. Desciiption: | = is 3 as shown in the
. . raphic on page C-1.
B. Receive Port Comm Format is = grap pag
2 Direct Words, 18 Buffered to ————Pieceive Port Eomm Fomat B2 Dirsct Words, 12 Buifered =]
match the upsteam device's Ticassnil Purt Cosn Fuaal gilo Trensmit Data =l
Transmit Port Comm Format. - . .
C. Transmit Port Comm Format is N Eletini K. [Conpattle modie — ¥] <——— E. Electronic Keying

method is Compatible

Cancal | 2 Badh [ Mest > | Firich>> | Help | Module.

No Transmit Data.

F. Minor Revision = 1. G. Click here after
completing the
information on this page.

Mndule Praperties - | neal-3 [175R-SYNCH/A 2 1)

Requested Packet Interval = 20mS £ 200=]ms (20 7500ms)
™ Inhibit Madule
™ Major Fault On Controller If Connection Fails 'while in Fun Mode
Module Fault

Cancel | | <Back [ Rew> | Finshs>s | Heb |

Click here to continue configuration.

Module Moperties - Local:d [1756-5YNCIIFA 1.1)
Time slave modules must be — pr; Hiske this module the Cooidinated © [ [~ Make tis module the Coordinated
. Siyesten Tine Masten Tun thie chiossis: Sywten Tine Masten fun e Syrochilink.

configured as Time Masters for
their respective chassis. With
this setting, the Time Slave
module passes the CST value 9\ DANGER: f i oling s clearod

. . TN orlin, ol active sorvo ascs in any
(received from the Time Master contraller in the chassis will be

. . turred off.
chassis) to the local chassis
backplane and all the devices in -

e cBack | Mewts | [ Finish>> Heb |

Click here to finish configuration.
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Configuring the Daisy Chain Configuration ~ C-15

Module Mroperties - Local1 [1756-5YNCH/A 1.1)
~ Identiication- ~ Stalus-
Yendor: Iaor Fault
Product Type: Minor Fault
Product Cods: Ikeinal State:
The Module Identification page is Revision:
blank during initial configuration. Seral Numoer: Configured:
Product Mame: Dwned:
Module Identity
— Coordinated Systam Time [CST)
Tirver Hardweare:
Timer Syncled: | |
Cancel | ¢ Back Nest> Frathes | Help |

Click here to move to the next page

Module Properties - Local: 1 [1796-5YNCH/A 1.1])

~ Tranzmitted Direct Words

Source:
As the end node in the Daisy Chain —————— | |
configuration, this module does not ! ]
transmit any Direct Words. i: —

Cocel | <Back [ News | Fwishr | Hep

Click here to move to the next page

Module Properties - Local:1 [1756-5YNCH/A 2.1)

Maodule’s Role in Coardinated Syatem Time [C5T) Mastership:
™ Make Synchlink CST Master Cument Seting Details:

Time slave modules must be ———————» {Make Chassis CaT Masiet This module is the Chassis CST Master. |t
. : : requies SynchLink o relay bme from the

configured as Time Masters e S s SynchLink C5T Mastes to the chassis. If o

: : L 5 Synchlink is detected on power up or if
for their respective chassis if ' Requirsd SynchLink is lost during nomal operation,
you want to synchronize each € Not Renuired e

Chassls
chassis’ CST time value with £ lanered
the CST Time Master. : ; ; -
I ENGEERL Changitg sstt P ERUES LB Eec