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Important User Information

Because of the variety of uses for the products described in this
publication, those responsible for the application and use of these
products must satisfy themselves that all necessary steps have been
taken to assure that each application and use meets all performance
and safety requirements, including any applicable laws, regulations,
codes and standards. In no event will Rockwell Automation be
responsible or liable for indirect or consequential damage resulting
from the use or application of these products.

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

Allen-Bradley publication SGI-1.1, Safety Guidelines for the
Application, Installation and Maintenance of Solid-State Control
(available from your local Rockwell Automation office), describes
some important differences between solid-state equipment and
electromechanical devices that should be taken into consideration
when applying products such as those described in this publication.

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

Throughout this publication, notes may be used to make you aware of
safety considerations. The following annotations and their
accompanying statements help you to identify a potential hazard,
avoid a potential hazard, and recognize the consequences of a
potential hazard:

W 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.

ATTENTION Ic}enuﬁes information about practices or
circumstances that can lead to personal injury or

g death, property damage, or economic loss.

IMPORTANT Iden'tifie's information that i§ critical for successful
application and understanding of the product.

Allen-Bradley is a trademark of Rockwell Automation



Preface

Purpose of this Manual This manual guides the development of projects for FlexLogix
controllers. It provides procedures on how to establish
communications:

¢ over the following networks
— ControlNet
— DeviceNet
— EtherNet/IP
— serial
— DH-485
¢ with the following devices
— controllers
-1/0
— workstations

— PanelView terminals

This manual works together with the Logix5000 Controllers Common
Procedures Programming Manual, publication 1756-PM001, which
covers the following tasks:

e Manage project files
e Organize your logic
e Organize tags

e Program routines

e Test a project

e Handle faults

Who Should Use This manual is intended for those individuals who program
This Manual applications that use FlexLogix controllers, such as:

e software engineers
e control engineers
e application engineers

e instrumentation technicians
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Preface 2

When to Use This Manual  Use this manual:

e when you are ready to integrate your application with the
I/0 devices, controllers, and networks in your system.

e afier you perform these actions:
— develop the basic code for your application

— perform isolated tests of your application

How to Use this Manual This manual is divided into the basic tasks that you perform while
programming a FlexLogix controller. Each chapter covers a main task,
such as communicating over a specific network. For each main task,
the chapter:

e lists what you need
e describes the steps to follow to accomplish that task
e provides details for each step, as necessary

e includes example system configurations
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Summary of Changes

Introduction

This version of the FlexLogix System User Manual corresponds to
version 12 and later of the controller firmware. Revision bars (shown
in the margin of this page) indicate changed information.

Significant changes made to this manual include:

For this updated information: See:
Using the Event Task Chapter 2
FlexLogix Back-Up on DeviceNet Chapter 10

Additional minor changes not listed in the table above have been
made to this manual. They are all marked by change bars.
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Summary of Changes 2

Notes:
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Chapter 1

Getting Started

Introduction This chapter introduces the FlexLogix controller and provides a quick
overview on creating and downloading a project. The steps in this
chapter introduce the basic aspects of the FlexLogix controller.

The FlexLogix controller offers state-of-art control, communications,
and I/O elements in a distributed control package.

ControlLogix controller acting as remote workstation

centralized controller

FIxLog|x controller using
local and extend-local 1/0

FlexLogix controller using
an RS-232 connection

FlexLogix controller using local /0

=

FlexLogix controllers, each with a 1788-CNC, -CNCR card,
linked over ControlNet link

This example FlexLogix system demonstrates:

e Centralized control using a ControlLogix controller to coordinate
several FlexLogix controllers.

¢ Distributed control using FlexLogix controllers at several
locations.

¢ FlexLogix controller controlling a maximum of 8 local I/O
modules and 8 extended-local I/O modules.

e Local RS-232 connection for remote upload/download of a
controller project, for DF1 master/slave communications, or for
ASCII programming.
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I I The following diagram illustrates the steps you follow to create and
Creating and Downloading g diag ps y
Proiect download a project. The remainder of this chapter provides examples
arrojec of each step.

System setup for this quick start:

Local

1 Create a project

Jl slot 0 1794-1B16
go to page 1-3

Local?

slot 0 1794-1F2X0F2

Configure
2 1/0 modules

o RSLogix5000 programming software
o RSLinx communication software

o DF1 point-to-point, serial connection from the workstation to the
3 Create tags controller (using 1756-CP3 or 1747-CP3 cable)

If you don't have this hardware, you can still follow these steps. Substitute the

Download
S a project
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Getting Started ~ 1-3

Creating a project

1. Select File —» New.

] Create a project

Edit Wiew Search Log

Ei
I L len i
Open... Chil+0

2. Define the project. The software uses the project name you enter with an .ACD extension to store your project.
Wendor: Allen-Bradley
Select a controller type. > Type: |1?94-L33.-"A FlexLogix5433 Controller j 0K I
Name the pl'OjeCt. I ™| Bedundaney Enatled I~ Eecured Cancel |
Mame: I
Describe the project (optional). —— [ =
=
[Ehiassiz THpe: |<n0ne> j
Select the controller revision. ——— Slat: [ Rievision: -
. Create |n: C:ARSLogix 50004Projects Browse. ..
Select where to store the project ————®» = ! —I

(typically use the default directory).

Click OK.

The software creates the new # RSLogix 5000 - quick_start [1734-L33/4]
. . File Edit View Seach Logc Communications Tools ‘window Help
controller and displays:

EHEIEREEEE =l Bl E| e @le
[T T . e ||

NoFmces b, | OK
1 N = M= R 2 B A R R i

7 Bat
Mo Edits
4] » | \Favorites £BT X TmerCounter £ npulioulpit_&_Compere A_Compulein & _WovelLogical A Fiemise. & FIeishi_A_Sequence

== o
\ il

|
(23 Controller Fault Handler
. (Z3 PowerUp Handler
controller organizer ———» - Tasks
E143 MainTask
-8 MainProgram
Program Tags
b MainRoutine
(23 Unseheduled Frogiams
-4 Mation Groups
(53 Ungrouped fxes
3 Trends
5] Data Types
L UserDefined

=45, Strings

L Predefined

g Module-Defined
B3 140 Configuration
51 FlesBus Local
51 FlesBus Local2

TyREN_ 1794-L 3318 PlexLogix543
Descriplion—
Slat o
Wajor Fault
Winor Fault

o | o
Fieady
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Changing project properties

1. View properties for Controller quick_start.

RS5Logix 5000 - quick_start [1794-L33/A
File Edit “iew Search Logic Communicatic

EECEEEEEE

Offline 1., T RUN |
Mo Forces b, ::DK @
= T [T paAT
No Edits =3 o

1

A.  Place the cursor over the Controller quick_start folder. g |5 = T

Cortraller - Print

3 Power-Up

e
| 258 MainTask

B. Click the right mouse button and select Properties.

2. View the General tab.

The screen defaults to the General tab. ontroller Properties - quick_start
. . Minor Faulks I D ate/Time I Advanced I File I Morvolatile Memary I
Verlfy that the controller settingsare  — General | Serial Port I Systern Protocol I User Protocol I Major Faults
correct. Make changes if necessary. Vb Allen Bradiey
Type: 1794-L 3374 FlexLogix5433 Controller Change Type... |
Name: [ouick_star]
Description: ;I
=
[Chassie TUpe: |<n0ne> j
Sat: ID _|:;' Fevigion: 10.1 Change Fesisomn. . |

Clle OK 0K, I Cancel Lippli Help
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Getting Started

Adding a local input module

1. Create a new module.

A

B. Click the right mouse button and select New Module.

2. Selectan input module to add.

Select a catalog number.

Place the cursor over the local DIN rail (FlexBus Local).

—>

RS5Logix 5000 - quick_start [1794-L33/A]

File Edit “iew Search

Logic  Communications

Bl = T IE[ -IIT

Offline J. ™ RUN LA |
Mo Forces b, FDK @
o oo | BAT

No Edits =3 o

N

Controller Tags
3 Contraller Fault

B B Tasks
E| ’@ MainT azk

- B Motion Groups

----- 3 Trends
=53 Data Types
-3 UserDefined

= B 140 Eonflguratlon

=3 Contraller quick_start

3 Power-Up Handler

B- Ea MainProgram
Program Tags
B MainRoutine
-3 Unzcheduled Programs

...... 3 Ungrouped Axes

- O Module-Defined

Handler

8

Select Module Type E
Tupe: M ajor Bevision:
|1?94-IB1B£A |-| vl
Type | Description
1794-1816/4 16 Paint 120 AC Input -
1734-148/4 8 Paint 120% 4C Input
1794-1481 /4 8 Paint 1200 AL Isolated Input
1794-B10<0BE/A 10 Input.-"B Dutput 248 DL, Sink/Source
1794-IB16<0B16P 4, 16 Input/16 Output 244 DC, Sink/Protected Source
173418/ 8 Point 24 DC Input, Sink
1794-|BES A 8 Paint 24% DC Sensor Input
1794-IC16/4 16 Paint 48 DC Input, Sink
1794-1D2/B 2 Channel 24¥ DC Incremental Encoder
1794 [E4=0E2/B 4 Input/2 Dutput 24 DC Monelsolated Analog
1794-IE8/E 8 Channel 24Y DC Mon-lzolated Yoltage/Curent Analog Input LI
— Sho
Wendor: IAII j ¥ Other W Specialy 140 Select Al |
V Analog W Digital ¥ Communication W Motion V) Controller Clear Al |
QK I Cancel | Help |
Click OK.
continued
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Adding a local input module (continued)
3. Identify the input module.  These screens are specific to the 1794-1B16 input module.

2 Configure

Module Properties - Local [1794-IB16/A 1.1) E
Tupe: 1794-IB16/4 16 Point 24y DC Input, Sink
Wendor: Allen-Bradley
You should enter a name. o Lz
— MName: Iinput_module Slat ID ::II
Describe the module (optional). — g | Dessritior: I”‘is is alocal input module =

ck. Optimization

Select the communication format.— | Comm Farmat:

Specn‘y electronic keylng_> Revision: |1_ Electronic Keying: IEompatibIe Madule 'l

Cancel < Back Mext » | Finizh »» I Help

Click Next.
4. Use the Create wizard to configure the input module. Use default values for this example.
If you do not want to go through each screen in the Create wizard, click Finish
Module Properties - Local:0 [1794-IB16/A 1.1) E

Requested Packet Interval [RPI): I 5.03: ms [2.0- 750.0 ms)

I it e
|MNEEEREN Y Module Properties - Local:0 [1794-1B16/A 1.1) E
Module Fault——
Identification Statu:
Wendor: Fault:
Froduct Type: Module [dentity:
Product Code:
Fievision: -
Module Properties - Local:0 [1794-IB16/A 1.1) E
Input Fitter Time:
Points 8fnf—>%ff [V Enable Courter
. —=0n
Click Next. e — PETRI0 25 ms S ¥ Enable Filter
12-15 |0.25ms -

< Back [ [ Finizh »» Help

Click Finish.
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Adding a local output module

1. Create a new module. RSLogix 5000 - quick_start [1794-L33/A]

File Edit “iew Search Logic Communications

EECEEEEEEN

i [ ]
Offline [, T RUN LA
Mo Forces b, ™ ok @
MoEdte & 7 BAT

o= ™10

=3 Contraller quick_start

[ Cantraller Tags

23 Cortraller Fault Handler

-3 Power-Up Handler

153 Tasks

B8 MainT ask

. BB MainProgram

14 Program Tags
B MainRoutine

-3 Unzcheduled Programs

{55 Mation Groups

L3 Ungrouped Axes

=

=53 Data Types

L UserDefined
-3, Shings

1 STRING
Cﬂ, Predefined
-5 Madule-Defined
=43 140 Configuration

A. Place the cursor over the local DIN rail (FlexBus Local)

—P REERE B us Loca
. . g FlexBus Loca
B. Click the right mouse button and select New Module. Mc t
uf
Select Module Type E
2. Select an output module to add. o
Tupe: M ajor Bevision:
|1?94-DB1B£A |1 vl
Type | D escription |
1794-IM8/4 8 Paint 220 4C Input ;I
1794-IF4/8 4 Channel 24% DC Frequency Counter
1734-IRE/A 8 Channel 24% DC RTD Analog Input
1794 IRTa/MA 8 Channel 24Y DC RTD/Thermocouple Analog Input
17941 T84 8 Channel 24Y DC Thermocouple/mt Analog [nput
1734-V 1648 16 Paint 244 DC Input, Source
1794-0416./ 16 Paint 120 AC Output
1794-048/4 8 Paint 1200 AC Output
Select a Catalog number. 8 Paint 1200 AL Isolated Dutput
C— 6 / DC Output, Source
16 Paint 24Y DC Protected Output, Source
2 Paint 24 DC Output, Source LI
Sho
Wendor: IAII j ¥ Other W Specialy 140 Select Al |
V Analog W Digital ¥ Communication W Motion V) Controller Clear Al |
QK I Cancel | Help |

Click OK.

continued
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Adding a local output module (continued)

3. Identify the output module.  These screens are specific to the 1794-0B16 output module.
Type: 1794-0B16/4 16 Paint 24 DC Output, Source
Wendor: Allen-Bradley
You should enter a name. E—
arert: Local
— Mame: Ioutput_module Slat: |1 ﬁ
Describe the module (optional)._> Descriptior: Ithis iz a local output module =l
Select the communication format. —» | comm Fomat: [Rack Optimization =l
Specn‘y electronic kewng-—» Bevision: |1_ Electronic Keying: IEompatibIe M odule 'l

New> | [ Finsh>> |

Cancel < Back Help

Click Next.

4.  Use the Create wizard to configure the output module. Use default values for this example.
If you do not want to go through each screen in the Create wizard, click
Module Properties - Local:1 [1794-0B16/A 1.1) E
Requested Packet Interval [RPI): I 5.03: ms [2.0- 750.0 ms)
I it e
™ Major Fault On Contraller If Connection Fails While in Run Mode
W 1odule Properties - Local:1 (1794-0B16/A 1.1) ]
Identification Statu:
Wendor: Fault:
Froduct Type: Module [dentity:
Product Code:
Revision:
Module Properties - Local:1 [1794-0B16/A 1.1) E
Click Next.
LCommunication Fault Behavior: IHesetDutputs j
Program Made Behavior: IHeset Dutputs j
Paint| Safe State Value| 2
0 |oif =
1 |oit =
2 |oit =
3 |oit =
4 |oit =
5 |oif =
& |oif =
7 |oit ==
. L < Back (t]=3 Finish > Help
Click Finish.
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Getting Started

Adding an extended-local analog module

1. Create a new module.

A. Place the cursor over the extended-local DIN rail (FlexBus Local2)

—>
B. Click the right mouse button and select New Module.

2. Select an analog module to add.

Select a catalog number.
g >

RS5Logix 5000 - quick_start [1794-L33/A]
File  Edit

Wiew Search Logic Communications
EEEEEEEEE

i ]
Dffline [, ™ RUM I_@J

Mo Forces » ™ oK
]

= @
No Edits =3 = E:ET

-3 Cortroller Fault Handler ;I
-3 Power-Up Handler
153 Tasks

B8 MainT ask

E-E8 MainProgram
Program Tags
B MainRoutine
-3 Unscheduled Programs
=3 Mation Groups

5 Data Types

L UserDefined

8 Stings

[ STRING

Cﬂ, Predefined

L Module-Defined

=43 140 Configuration

551 FlesBus Local

@ [0]1794-1B162 input_m
& [1]1794-0B16/4 output)

=]

Select Module Type E

Tupe:
|1 74 F2X0F 2148,

Type
1734-[B16/4
1794-B16<0B16P /A
173418/
1794-1BES /4
1794-IC16/4
1734-1D2/B

1794 |E4<0E2/B
1794 E8/B

M ajor Bevision:

I‘] vl

| Diezcription |
16 Paint 24 DC Input, Sink ;I
16 Input/16 Output 244 DC, Sink/Protected Source

8 Paint 24 DC Input, Sink,

8 Paint 24% DC Sensor Input

16 Paint 48Y DC Input, Sink

2 Channel 24¥ DC Incremental Encoder

4 Input/2 Dutput 24 DC Monelsolated Analog

WVoltag

e/ Current Analog lnput
og
b

1794-IF 418, 4 Channel 24y DC solated Analog Inpu
1794102748 2 Input Frequency Module
1794-IM8/4 8 Paint 220 4C Input LI
— Sho
Wendor: IAII j ¥ Other W Specialy 140 Select Al |
V Analog W Digital ¥ Communication W Motion V) Controller Clear Al |
QK I Cancel | Help |
Click OK.
continued
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1-10  Getting Started

Adding a extended-local analog module (continued)

3. Identify the analog module.

These screens are specific to the 1794-IF2X0F2| analog module.

Module Properties - Local2 (1794-IFZ<0F21/A4 1.1) E 2 conflgure
Type: 1794 F2<0F 2174 2 Input/2 Output 244 DC |zolated Analog
Wendor: Allen-Bradley
You should enter a name. Parent: Local2
— Mame: Ianalog_module Slat: ID ﬁ
: : T thiz iz an extended-local analog ;I
Describe the module (optional). — g | Descriptiar: Imodule

Select the communication format. —
Specify electronic keying. —gm-

Cornm Format: I Drata

Bevision:

-

Electronic Keying: IEompatibIe Module 'l

Click Next.

Cancel < Back Help

New> | [ Finsh>> |

4.  Use the Create wizard to configure the output module. Use default values for this example.
If you do not want to go through each screen in the Create wizard, click
Module Properties - Local2:0 [1794-IFZ<0F21/A4 1.1) E
Requested Packet Interval [RPI): I 5.03: ms
(MET]| Module Properties - Local2:0 (1794-IF2X0F21/A 1.1) [x]
I
Lo Identification Statu:
Moc Wendor: | IVFauIt: |
BT o dule Properties - Local2:0 (1794-IF2X0F2174 1.1) E
Produc
Revisic
LCommunication Fault Behavior: IHesetDutputs j
EEENNEE M odule Properties - Local2:0 [1794-IFZX0F21/A 1.1) E
. Channel
Click Next. nput Module Properties - Local2:0 [1794-IF2X0F21/4 1.1) <]
1] Channel
1 1] 4ta
] il 410 Cutput “oltageCurrent Hald Far Mote: Set OutputE nable, in
) Channel Range Inttialization the output tag for this module,
Real Time Sar 0 410 20 ma - Signed 2's Complement - r to one _[‘I_] or_sellec:_ting ‘Hald
™ Interleave 1 410 20 mé - Signed 2's Complement hd || Zﬁ;m’t'al'zat'on will have no
Module Properties - Local2:0 [1794-IFZ<0F21/A4 1.1) E
Calibrate P
M | e || @stismion Femgs —Igte"t Calbration
Channel
Channel
0 W  |0to20ma - Binary
1 W  |0to20ma - Binary
Calibrate
Ot | || Gttt Remes
Channel
Channel
0 W  |0to20ma - Binary
1 W  |0to20ma - Binary
S <Back | Wewo Firish > Help
Click Finish.
Important: If you have an extended-local DIN rail (LOCAL2), the modules after the 1794-CE1, -CE3 cable will

fault if the cable is disconnected. In thi
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Getting Started ~ 1-11
1. View propenies for the module. f: RSLogix 5000 - quick_start [1794-L33/A]
File Edit “iew Search Logic Communications Tools
EEEE I EEE -
Difline 0. T RUN [———]|
Mo Forces b, F gAKT @
No Edits =3 o
[ 3 Power-Up Handler ;I
EIB Tasks
E@ MainT ask
. BB MainProgram
Program Tags
B MainRoutine
A. Place the cursor over the 1794-IB16 module. g P I r—
@ N]17940B1EA R
H : H -5 FlexBus Local2 Cut
B. Click the right mouse button and select Properties. D (01734 F20F2 Doy
Pl | | Easte
Delet
[ Module Defined Tags Fee
Description |thi3 iz alocalinp.  Cross Reference
Mocule Fault | .
Eritit
2. View the General tab. = Module Properties - Local:0 (1794-1B16/4 1.1) [x]
General | Eonnectionl Module Infol Eonfigurationl
The screen defaults to the General tab. Type: 17941B 1644 16 Point 24¥ DC Input, Sink
Wendor: Allen-Bradley
Parent: Local
Hame: Iinput_module Slat: IU ﬁ
Verify that the module_settlngs are Descrtion Ithis 3 looal Pt e =
correct. Make changes if necessary. z
> Cornm Format: IHaCk Optimization j
Bevision: |1_ Electronic Keying: IEompatibIe Module 'l
Click OK.

o]

Status: Offine Cancel | Sippli Help

The tabs that appear depend on the type of module.

Important:

f you want to change the communication format of a module, you must
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112 Getting Started

Viewing I/0 tags

1.  View the tags for the controller.

Place the cursor on the Controller Tags folder and

double-click.

®s RSLogix 5000 - quick_start

File Edit “iew Search Logic Communications

alS(E] &) A[e(0] ol

IfoIine :I IND Forces :I E
O

:I IForces Disabled :I

Tool:

|No Edits
Path:™ <none:

ES Contraller quick_start

—>

gs
-3 Cortroller Fault Handler
-3 Power-Up Handler
153 Tasks

The software displays the module-defined tags for the I/0 modules you created.

ontioller Tags - quick_stait[controller]

1794-1B16 module tags —

1794-0B16 module tags _>|:
Local rail tags —

1794-IF2X0F2I module tags _>[

Local? rail tags —

Scope: | guick_start{cantrolle: 'I Shgu\/:ls"mwn‘mI > Saort: ITag Mame 'l

Tag Mame w2 | Walue # | Force Mask | Shle Tupe Description =~ |
P |+ LocalC:C foaad {oudd AB:1794_[B16:C:0
[+-Local 0l F I § ...} AB:1784 [B1E:1:0
[+-Local1:C Honoh {oan} AB:1734_DOTEC:O
[+-Lacal1:1 foanl foaall AB:1784_DO::0
[+-Local1:0 foool fooal} AB:1734_DO1EO0
[+ Locak Honoh {oan} AB:1794_&VB_8SLOT::0
[+-Locak0 foool fooal} AB:1794_&VB_BSLOT:0:0
[+-Local:C:C Honoh {oan} AB:1794_IF2<0F21:C:0
[#-LocalZ:m| {..0} {oad} AB:1794_IFZX0F21:1:0
[+-LocalZ:0 Honoh {oan} AB:1734_IFZ<0F21:0:0
[+-LocalZ| {...} {oad} AB:1794_&VB_8SLOT::0
[+-Local:0 foool fooal} AB:1734_&VB_BSLOT:0:0

[ [" ]\ Monitor Tags A Edit Tags / 3

Sfl

A
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Click the Edit Tags tab.



Getting Started ~ 1-13

Creating other tags

1. Create atag.

Controller Tags - quick_start[controller] 3 Create lags
Scope: Iquick_start[c:ontrolla 'l Show: IShUW Al 'l Sart: ITag Mame 'l
F | Tag Mame <2 | Aliaz For Base Tag Type Style Description -~

[+-Local:0:.C AB:1794_|B1E:C:0

[+-Local:0:l AB:1794_|B1E:LO

[+-Local1:C AB:1734_DO1EC.O

[+-Local:1:1 AB:1734_ D00

[+-Local:1:0 AB:1794_DO1ED:0

AB:1734_AVB_BSLOT:1:0
AB:1734_AVB_BSLOT:0:0
AB:1734_IFZ<0F21:C:0
AB:1734_IFZ<0F21:1:0
AB:1734_IFZ<0F21:0:0
AB:1734_AVB_BSLOT:1:0
AB:1734_AVB_BSLOT:0:0

[ |-timer_1 TIMER
Enter the name of the new tag. Tab to this column and select the data type.

Select Data Type E

2. Select the data type. ~ Selection —
TIMER Find Match | —I

Data Types ﬂl

T =

MESSAGE [ Help |

MOTION_GROUP
MOTION_INSTRUCTION
PID

REAL

SINT

Select TIMER. — -

—&ray Dimenzion:
Dim 0 Dim 1 Dim 2

Click OK. F__ a3 gF 3

The software displays the tag.

Click + to display the members ——3 [ ¥ |[™|=Ftimer_1 TIHER

Of the TlMER structure. [+-timer_1.PRE DIMT Decimal
[+-timer_1.ACC DIMT Decimal

—timer_1.EM BOOL Decimal

—timer_1.TT BOOL Decimal

—timer_1.0M BOOL Decimal

—timer_1.F5 BOOL Decimal

—timer_1.L5 BOOL Decimal

—timner_1.0% BOOL Decimal

“timer_1.ER BOOL Decimal

* 1

You might have to resize the column to see the tag extensions.

continued
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Getting Started

Documenting I/0 with alias tags

1. Create an alias tag input_1 for Local:0:1.Data.1.

Create tags

3

|»

Controller Tags - quick_start[controller]
Scope: Iquick_start[c:ontrolla 'l Shaw: IShUW All 'l Sort: ITag Mame 'l
F | Tag Mame <2 | Aliaz For Base Tag Type Style Drescription
[+-Local:0:.C AB:1794_|B1E:C:0
[+-Local:0:l AB:1794_|B1E:LO
[+-Local1:C AB:1734_DO1EC.O
[+-Local:1:1 AB:1734_ D00
[+-Local:1:0 AB:1794_DO1ED:0
[+-Locatl AB:1734_AVE_BSLOT:L:0
[+/-Local0 AB:1734_AVE_8SLOT:0:0
[+-Local:0:.C AB:1734_IFZ0F2:C:0
[+-LocalZ:0l AB:1734_IFZ0F21:1:0
[+/-Local2:0:0 AB1734_IFZX0F21:0:0
[+/-LocalZ AB:1734_AVE_BSLOT:L:0
[+/-Localz:0 AB:1734_AVE_8SLOT:0:0
[ |H-timer_1 TIMER
S| input_1 LocaI:D:I.Data.‘Ilj IMNT Binary
A
Enter the name of the tag. Tab here or click in the box.
2. Select an input data word.
S| input_1
* | | Tag Mame |Data Ty |~
[HLocalt:C ABT4
[=Localol ABT4

[HLocal 10

[HLocal20.C
[H-Local2:0l
[HLocalZmo

4 I :Ii Monitar Tags ;\Ed ==r e

EET 794
ABT4
ABT4
ABT4

BT

ABT4

ABT4
-

004704

3. Repeat steps 1 and 2 above to create an alias tag output_1for Local:1:0.Data.1

ick_start(controller]
Scope: Iquick_start[c:ontrolla 'l Shaw: IShUW All 'l Sort: ITag Mame 'l
F | Tag Mame <2 | Aliaz For Base Tag Type Style Drescription
[+-Local:0:.C AB:1794_|B1E:C:0
[+-Local:0:l AB:1794_|B1E:LO
[+-Local1:C AB:1734_DO1EC.O
[+-Local:1:1 AB:1734_ D00
[+-Local:1:0 AB:1794_DO1ED:0
[+-Locatl AB:1734_AVE_BSLOT:L:0
[+/-Local0 AB:1734_AVE_8SLOT:0:0
[+-Local:0:.C AB:1734_IFZ0F2:C:0
[+-LocalZ:0l AB:1734_IFZ0F21:1:0
[+/-Local2:0:0 AB1734_IFZX0F21:0:0
[+/-LocalZ AB:1734_AVE_BSLOT:L:0
[+/-Localz:0 AB:1734_AVE_8SLOT:0:0
[ |H-timer_1 TIMER
input_1 Local:0:l.Datad Local:0:l.Data BOOL Decimal
output_1 Local1:0.Datal  |Locall:0.Datal  |BOOL Decimal
ET |
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Click here to display a grid of
bits and select the input bit.
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Getting Started ~ 1-15

Entering logic
1.  Use default task, program, and routine.

4 Enter logic

When you created the project, the software - - \/\[
. . . o, RSLogix 5000 - quick_start

automatically created a MainTask, MainProgram, and Fle Edt View Sewch Logic Communi

MainRoutine. Use these defaults for this example. e §| e ”|°

IfoIine :I IND Forzes

IND Edits :I IForces [isatled
Criver: 4B_DF1-1

E---S Contraller quick_start
Controller Tags
Controller Fault Handler
(23 Power-Up Handler
B Tasks

Program Tags

4 ainF outine
[ Unscheduled Programs

Double-click MainRoutine. — g

The software displays an empty routine.

nProgram - MainR oul M=l E3

2. Enter an XIO instruction.

®s RSLogix 5000 - quick_start

File Edit “iew Search Logic Communications Tools ‘Window Help

a|=la] 8] b[m(@| o| ] 3 z[50 [ BlE] Q)]

IfoIine :l INo Frrzes :l ﬂ = |||:|'|||E||| J @ }l'(")'l{u}l DNSl DSRl DSFl ﬂ
IND Edits :I IForces [isatled :I E .

Driver: 48 DF11 A [ [ User hBit 4 TimepCounter A InputiOutput £ Compare 4 ComputeMsth £ Movelogical A FileMisc. £ Fileis

- -
23 Controller Fault Handler i} e «& —
23 Power-Up Handler e
EIB Tasks B
E@ ainT ask [End]

EE; I ainProgram

=] B [ata Types

E R PR T

Drag and drop the XIO instruction on an empty rung.
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Entering logic (continued)
3. Assign a tag to the XI0 instruction.
Double-click the tag area of the instruction.

—

"' MainProgram - quick_start*

/E

LI

"' MainProgram - MainRoutine™

4 Enter logic

N

3
0 e
& Y
. B LEX_adapter:| ABATS
Use the drop-down menu to select input_1. (End) FEFLEN adapter0  AB1794
— Lt _1 BOOL
[HLocalt:C ABT4
[H-Localol ABT4
[HLocal1:C ABT4
[HLocal 1l ABTI4—
[HLocal 10 ABT4
[H-Locat] ABT4
[HLocal o ABT4
[F-Localz0.C ABTI4 T
|  Controller Scoped Tags
Program Scoped Tags |
The software displays an incomplete rung.
+* MainProgram - MainR outine™ M= E3
= :
0 e
e
e
[End)
4.  Enter this logic.
* MainProgram - MainRoutine™ M=l E3
input_1 TOM ;I
i} = Timer On Delay EN—
Timer timer_1 =DM —
Preset 1000 €
Azoum ne
timer_1.dn output_1
1 == g

5. To save the project, from the File menu, select Save.
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Downloading a project

1.

2.

3

4,

4,

A.

C.

Make a serial connection from the workstation to the controller.

o]

[]

l

[0] @MMMMMMMM

Configure an RSLinx communication driver:

In RSLinx software, select Communication — Configure Driver.

From the Available Driver Types list, select “RS-232 DF1 Devices”
and click Add New.

Select the “Logix5550 serial port” and specify the COM port. Click

Autoconfigure to have the software determine the remaining
serial settings.

Turn the controller’s keyswitch to PROG and then back to REM.

o]

@ sy

d

(o]~ 00n000nm

L]

Download the project from the Communications menu.

In RSLogix5000 software, select Communication — “Who Active”.
Expand the DF1 network and select your controller.

Click Download. Confirm the download when prompted.

Place the controller in Remote Run mode.

Download
a project

5

Close
Help

Available Drivers:

Configure Allen-Bradley DF1 Communications Device

DewiceMet Drivers -
PLC5 (DH+) Emulator
SLC 500 [DH485) Emulator ‘ Device Name:  AB_DF1-5 |
Ethamet to PLC-5 or 5820-E
Riemote Devices via Ling Gateway
CommPot [COMT 7]
CMEK
1784 KTAKTX(DIPRTHID] LI
. — Stalion Number
Baud Rate: | 15200 Dcta) 00
Paiity: |Mone 7 Error Checking: |BCC hd
Stop Bits: [1 - Protacal: [Ful Duplex =
#uto-Configurs ‘
I™ Use Modem Dialer Corfigue Disler
o | Concel | Delete | Help
Sn Who Active - Select Controller [_ O] <]
¥ Autobowse [ Aeieh |
B E ‘wioikstation, M49984 JE e\ =5 I
g5 Linw Gatewaps, Ethemst
-2 IEMRENER WpiEed),
g AB_KTCA, ContiolNet
annlnaf
Becent.
Sy
Close
Help
Cunent Path:  AB_DF1-1
I | EpplCurrent Pattt Eicjest
Path in Project: AB_DF1-141 J—
v
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Viewing program scan time

1. View properties for the MainProgram. isLooitb 000 quick s tar (1174 E33/4]

File Edit “iew Search Logic Communications Tools W

EEEE R EE
] 4

Offline J. ™ RUN

Mo Forces b, FDK
o oo | BAT
No Edits =3 o

N

=3 Contraller quick_start

A Controller Tags

23 Cortraller Fault Handler
3 Power-Up Handler
153 Tasks

E@ MainT ask

| v

A. Place the cursor over the MainProgram folder. — >

P, Mew Routine...
B M:
(B0
-3 Ungchedu C
. opy
55 Mation Groups Pasie
-3 Ungroupet

B. Click the right mouse button and select Properties.

=

[Velete

5] Data Types Werify
L, UserDefin Cross Reference
= ﬁ Strings
STRIN  Zccept Bending Bragranm Edits
Cﬂ, Predefined EancelEending Frogram Edits
Cﬂ, Module-De
I'_—'IS 1/0 Configurati
[=-8 FlexBus L

S (01178 Essemble Froram Edis

P 14T

Tiest Frogranm Edits
I rtest Brogram Edits

Pl | : [Eancel Bragranm Edits
Description Frint
hdain Routine hdain
Fault Routine
2.  Select the Configuration tab.
= Program Properties - MainProgram H=E3

General  Configuration |

Aszsigned Routines:

I ain: nF outine

Fault: I <nones j

Scan Times [execution time]:

The Configuration tab displays the maximum Mas: |?23 [us] ml
and last scan times for the program. Last: |128 fus]

QK I Cancel | Lol | Help
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1. View properties for Controller quick_start.
®s RSLogix 5000 - quick_start [1794-L33/4]
File Edit “iew Search Logic Communications Tools
alS(@| 8| 4|=e] o[
IfoIine :I IND Forces :I &
IND Editz :I IForces Dizabled :I
Path:™ <none:
A. Place the cursor over the Controller quick_start folder. ——pm troller qu : =
i Controller Tags ey
. . . 23 Cortraller Fault Prin
B. Click the right mouse button and select Properties. .3 PawerUp Han
| 258 MainTask
2. Select the Advanced tah.
s Controller Properties - quick_start !E[E
General I Serial Port I System Protocal | User Pratocol I
I ajor Faulks I Minor Faulks I D ate and Time Advanced | File
In addition to other information, the Advanced tab Memary: Ul R yles
. Unuged: E3.648 buytes
displays controller memory usage. Talel 138212 bytes
Controller Faulk Handler: |<n0ne> j
Power-Up Handler: |<n0ne> j
Important: The amount of memory that the software displays includes Spstem Dverhead -
. Time Slice: R [
both the user available memory and the memory reserved for overhead.
o The Unused field represents the memory available for the
user program.
o The Total field represents the total memory available on the
module, including user program and overhead. Do not use this field
.. ak. I C | S| Hel
when determining your memory usage. == 2 =

See the specifications for your controller to determine how much memory
you have available for programming. This dialog box might display a higher
number, but the additional memory is required by system overhead and may
not be available for programming.
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What To Do Next Once your controller is installed and operating, you can use
RSLogix5000 programming software to develop and test your
control application.

Use the remaining chapters in this manual as reference material for
how the FlexLogix controller operates in the Logix environment.
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Chapter Z

What Is FlexLogix?

Using This Chapter

For information about: See page
Developing Programs 2-2

Using the Event Task 2-6

How the FlexLogix System Uses Connections 2-9
Selecting a System Overhead Percentage 2-21

The FlexLogix controller is part of the Logix environment. The
FlexLogix controller provides a distributed control system built on
these components:

¢ FlexLogix controller that supports the Logix instructions.

e RSLogix 5000 programming software that supports every
Logix controller.

e FLEX I/O modules that provide a compact, DIN-rail mounted
I/O system.

e 1788 communication daughtercard that provides communication
over a standards-based ControlNet, DeviceNet or EtherNet/IP
network. The controller allows the insertion of daughtercards for
up to 2 networks (e.g. one for DeviceNet and one for
EtherNet/IP).

1788 communication daughtercard
installs directly in the FlexLogix controller.

——— The FlexLogix controller
o TN supports FLEX 1/0 modules.

----------------

The FlexLogix extended-local adapter allows a
second DIN rail for FLEX /0 modules.

The same RSLogix5000 programming software supports
program development for all Logix controllers.
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Deve'oping Programs The controller operating system is a preemptive multitasking system
that is IEC 1131-3 compliant. This environment provides:

e tasks to configure controller execution

e programs to group data and logic

e routines to encapsulate executable code written in a single
programming language

control application

controller fault handler
| task8
\
\
task 1
configuration
status
watchdog
‘ program 32
program 1
program (local)
main routine tags
fault routine
other routines l» L

controller (global) tags /0 data system-shared data
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Defining tasks

A task provides scheduling and priority information for a set of one or
more programs. You can configure tasks as either continuous or
periodic. The FlexLogix controller supports as many as 8 tasks, only
one of which can be continuous.

A task can have as many as 32 separate programs, each with its own
executable routines and program-scoped tags. Once a task is triggered
(activated), all the programs assigned to the task execute in the order
in which they are grouped. Programs can only appear once in the
Controller Organizer and cannot be shared by multiple tasks.

Specifying task priorities

Each task in the controller has a priority level. The operating system
uses the priority level to determine which task to execute when
multiple tasks are triggered. There are 15 configurable priority levels
for periodic tasks that range from 1-15, with 1 being the highest
priority and 15 being the lowest priority. A higher priority task will
interrupt any lower priority task. The continuous task has the lowest
priority and is always interrupted by a periodic task.

The FlexLogix controller uses a dedicated periodic task at priority 7 to
process 1/O data. This periodic task executes at the fastest RPI you
have scheduled for the FlexLogix system. Its total execution time is as
long as it takes to scan the configured I/O modules.

How you configure your tasks affects how the controller receives I/O
data. Periodic tasks at priorities 1-6 can starve the dedicated 1/O task;
tasks at priority 8-15 can be starved by the dedicated I/O task.

TIP For typical applications, the periodic task priority
should be set at a priority level lower than 7.
(Remember, priority levels are ranked in ascending
order—a priority lower than 7 means a priority level
of 8-15.) The default priority of 10 should be
sufficient for most applications.

If a periodic task must execute without interruption
from the I/O update task, set the priority level higher
than 7 (i.e. 1-6).
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The following example shows the task execution order for an
application with periodic tasks and a continuous task.

Task: Priority Level:  Task Type: Actual Worst Case
Execution Time: Execution Time:
1 5 20ms periodic task 2ms 2ms
2 7 dedicated 1/0 task Tms Tms
bms fastest RPI

3 10 10ms periodic task 4ms 8ms

4 none (lowest) continuous task 25ms 60ms
Task 1 @ L L L
Task 2 I . | --m . L = --l . = L - -l
Task 3 - - - -EE-E. . ---EN-EE . - - -
Tesk 4 ©F-®- ————— 1 ————— -T-T-®

0 5 10 15 20 25 30 35 40 45 50 55 60 65
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Notes:

A. The highest priority task interrupts all lower priority tasks.

B. The dedicated I/O task can be interrupted by periodic tasks with

priority levels 1-6. The dedicated I/O task interrupts tasks with

priority levels 8-15. This task runs at the fastest RPI rate
scheduled for the FlexLogix system (5ms in this example).

C. The continuous task runs at the lowest priority and is
interrupted by all other tasks.

D. A lower priority task can be interrupted multiple times by a
higher priority task.

E. When the continuous task completes a full scan it restarts
immediately, unless a higher priority task is running.
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Defining programs

Each program contains program tags, a main executable routine, other
routines, and an optional fault routine. Each task can schedule as
many as 32 programs.

The scheduled programs within a task execute to completion from
first to last. Programs that aren’t attached to any task show up as
unscheduled programs. You must specify (schedule) a program within
a task before the controller can scan the program.

Defining routines

A routine is a set of logic instructions in a single programming
language, such as ladder logic. Routines provide the executable code
for the project in a controller. A routine is similar to a program file or
subroutine in a PLC or SLC processor.

Each program has a main routine. This is the first routine to execute
when the controller triggers the associated task and calls the
associated program. Use logic, such as the JSR instruction, to call
other routines.

You can also specify an optional program fault routine. The controller

executes this routine if it encounters an instruction-execution fault
within any of the routines in the associated program.
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Using the Event Task
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The event task is available with FlexLogix controllers using firmware
version 12.x or greater. Previously, the only tasks available were the
continuous task and periodic task. However, the event task offers
FlexLogix controller users a task that executes a section of logic
immediately when an event occurs.

An event task performs a function only when a specific event (trigger)
occurs. Whenever the trigger for the event task occurs, the event task:

e interrupts any lower priority tasks
e cxecutes one time

e returns control to where the previous task left off

For FlexLogix controller, the event task trigger can only be the EVENT
instruction.

Prioritizing Periodic and Event Tasks

Although a FlexLogix project can contain up to 8 tasks, the controller
executes only one task at a time. If a periodic or event task is
triggered while another task is currently executing, the priority of each
task tells the controller what to do.

The FlexLogix controller has 15 priority levels for its tasks. To assign a
priority to a task, use the guidelines described in Table 2.1.

Table 2.1
If you want: Then Notes:
this task to interrupt another | Assign a priority number o Ahigher priority task
task that is less than (higher interrupts all lower
priority) the priority number priority tasks.
of the other task. o Ahigher priority task
another task to interrupt this | Assign a priority number can interrupta onver
task that is greater than (lower priority task multiple
priority) the priority number times.
of the other task.
this task to share controller | Assign the same priority The controller switches back
time with anather task number to both tasks. and forth between each task
and executes each one for
Tms.
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Triggering the Event Task

To trigger an event task based on conditions in your logic, use the
EVENT Instruction trigger.

il Task Properties - Task_1

General  Configuration | Fragram Schedulel Mu:unitu:url

Let an event trigger this task. ——— Type: IEvent j
Let an EVENT instruction trigger the task. Trigger: |EVENT Instruction Orily j
No tag is required. —— Tag: |<n.;.ne> =]

[~ Ezecute Task If Mo Event Dccurs Within Wms

Priarity: I'I 3: [Lowwer Mumber vieldz Higher Priority]

The EVENT Instruction Only trigger requires that you use a Trigger
Event Task (EVENT) instruction to trigger the task. You can use an
EVENT instruction from multiple points in your project. Each time the

instruction executes, it triggers the specified event task.

EVENT instruction in program A

EVENT instruction in program B

event task

O &)

Description:

@ Program A executes an EVENT instruction.

The event task that is specified by the EVENT instruction executes one time.

@ Program B executes an EVENT instruction.

The event task that is specified by the EVENT instruction executes one time.
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Programmatically Determine if an EVENT Instruction Triggered
a Task

To determine if an EVENT instruction triggered an event task, use a
Get System Value (GSV) instruction to monitor the Status attribute of
the task.

Table 2.2 Status Attribute of the TASK Object

Attribute: Data Type: Instruction: Description:
Status DINT GSV Provides status information about the task. Once the controller sets a bit, you
must manually clear the bit to determine if another fault of that type occurred.
SV To determine if: Examine this bit:
An EVENT instruction triggered the task (event task 0
only).
A timeout triggered the task (event task only). 1
An overlap occurred for this task. 2

The controller does not clear the bits of the Status attribute once they
are set.

To use a bit for new status information, you must manually clear
the bit.

Use a Set System Value (SSV) instruction to set the attribute to a
different value.

Checklist for an EVENT Instruction Task

For this:

Make sure you:

1. EVENT instruction

Use a Trigger Event Task (EVNT) instruction at each point in your logic that you
want to trigger the event task.

2. Task priority

Configure the event task as the highest priority task.

If a periodic task has a higher priority, the event task may have to wait until the
periodic task is done.

3. Number of event tasks

Limit the number of event tasks.

Each additional task reduces the processing time that is available for other tasks.
This could cause an overlap.

4. Automatic Output Processing

For an event task, you can typically disable automatic output processing (default).
This reduces the elapsed time of the task.

For more information on using the event task, see Logix5000
Controllers Common Procedures programming manual,
publication 1756-PM001.
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How the FlexLogix System
Uses Connections

The FlexLogix system uses a connection to establish a communication
link between two devices. The FlexLogix system has enough internal
resources to support a connection to every local I/O module and 32
connections through each daughtercard (e.g. the 1783-ENBT card).
However, the daughtercard’s connection limit is the limiting
factor when sizing a system.

Connections can be:

e controller to local I/O modules or local communication cards
e controller to remote I/O or remote communication modules
e controller to remote I/O (rack optimized) modules

e produced and consumed tags

® MeESSages

You indirectly determine the number of connections the controller
uses by configuring the controller to communicate with other devices
in the system. Connections are allocations of resources that provide
more reliable communications between devices than unconnected
messages. The FlexLogix system supports both scheduled and
unscheduled connections and unconnected messages.

Method:

Description:

scheduled connection

e most deterministic
o unigue to ControlNet

A scheduled connection is unique to ControlNet communications. A scheduled connection
lets you send and receive data repeatedly at a predetermined rate, which is the requested
packet interval (RPI). For example, a connection to an /0 module is a scheduled connection
because you repeatedly receive data from the module at a specified rate. Other scheduled
connections include connections to:

e communication devices
e produced/consumed tags

On a ControlNet network, you must use RSNetWorx for ControlNet to enable all scheduled
connections and establish a network update time (NUT).

unscheduled connection

e deterministic

o used by both ControlNet and
EtherNet/IP

An unscheduled connection is a message transfer between controllers that is triggered by
the requested packet interval (RPI) or the program (such as a MSG instruction).
Unscheduled messaging lets you send and receive data when needed.

All EtherNet/IP connections are unscheduled.

unconnected message

o |east deterministic

An unconnected message is a message that does not require connection resources . An
unconnected message is sent as a single request/response.

Publication 1794-UM001E-EN-P - June 2003



2-10  What Is FlexLogix?

Determining Connections
for Produced and
Consumed Tags

The communication module you select determines the number of
connections you have available for I/O and messages:

This communication card: Supports this number of connections:

1788-CNx 32 connections—9 of which can be scheduled

The remaining connections (or all 32, if you have no
scheduled connections) can be used for unscheduled
connections

1788-ENBT 32 connections - can be used for explicit and implicit
connections

(all 32 connections are any combination of remote
/0, produce/consume, and messaging connections)

How you configure connections determines how many remote
devices a communication card can support. If you have two
communication cards, use one for messaging (e.g. HMD and the other
for control of I/O. While one card can support both functions,
performance can improve by separating these functions onto
separate cards.

The FlexLogix controller supports the ability to produce (broadcast)
and consume (receive) system-shared tags. Produced and consumed
tags each require connections. Over ControlNet, produced and
consumed tags are scheduled connections.

This type of tag:

Requires these connections:

produced

By default, a produced tag allows two other controllers to consume the tag, which means
that as many as two controllers can simultaneously receive the tag data. The local
controller (producing) must have one connection for the produced tag and the first
consumer and one more connection for each additional consumer (heartbeat). The default
produced tag requires as many connections as there are consumers for the produced tag.
For example, if the 3 consumers will consume the produced tag, it requires 3 connections.

As you increase the number of controllers that can consume a produced tag, you also
reduce the number of connections the controller has available for other operations, like
communications and I/0.

consumed

Each consumed tag requires one connection for the controller that is consuming the tag.
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FlexLogix controllers can produce and consume tags over:
¢ a ControlNet network
¢ an EtherNet/IP network.

IMPORTANT RS controllers to share produced or consumed

tags, both controllers must be attached to the same
control network (such as a ControlNet or Ethernet/IP
network). You cannot bridge produced and
consumed tags over two networks.




What Is FlexLogix?  2-11

Determining Connections
for Messages

This type of message:

The total number of tags that can be produced or consumed is limited
by the number of available connections and memory. If the controller
uses all of its connections for I/O and communication devices, no
connections are left for produced and consumed tags.

Messages transfer data to other devices, such as other controllers or
operator interfaces. Connected messages can leave the connection
open (cache) or close the connection when the message is done
transmitting. The following table shows which messages use

a connection:

And this communication method: Uses a connection:

CIP data table read or write X
PLC2, PLC3, PLC5, or SLC (all types) CIP

CIP with Source ID

DH+ X
CIP generic CIP Optionall")
block-transfer read or write X

(1

You can connect CIP generic messages, but for most applications, we recommend you leave CIP generic messages unconnected.

Connected messages are unscheduled connections on both
ControlNet and EtherNet/IP networks.

If a MSG instruction uses a connection, you have the option to leave
the connection open (cache) or close the connection when the
message is done transmitting.

If you: Then:

Cache the connection The connection stays open after the MSG instruction is done.
This optimizes execution time. Opening a connection each time

the message executes increases execution time.

The connection closes after the MSG instruction is done. This
frees up that connection for other uses.

Do not cache the
connection

The controller has the following limits on the number of connections
that you can cache:

If you have this software
and firmware revision:

Then you can cache:

11.x or earlier o block transfer messages for up to 16 connections

o other types of messages up to 16 connections

12.x or later up to 32 connections
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Determining Connections
I for 1/0 Modules

The FlexLogix system uses connections to transmit I/O data. These
connections can either be direct connections or rack-optimized
connection. Over ControlNet, I/O connections are scheduled
connections:

Connection:

Description:

direct

A direct connection is a real-time, data transfer link between the controller and an /0
module. The controller maintains and monitors the connection between the controller and
the /0 module. Any break in the connection, such as a module fault or the removal of a
module while under power, causes the controller to set fault status bits in the data area
associated with the module.

rack-optimized

For digital I/0 modules, you can select rack optimized communication. A rack optimized
connection consolidates connection usage between the controller and all the digital 1/0
modules on a rack (or DIN rail). Rather than having individual, direct connections for each
I/0 module, there is one connection for the entire rack (or DIN rail).
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Connections for local and extended-local I/0 modules

The FlexLogix controller automatically assigns one rack-optimized
connection for the local DIN rail and one rack-optimized connection
for the extended-local DIN rail. You then configure each I/O module
on a DIN rail to either use that rack-optimized connection or to use a
direct connection. The rack-optimized connection for each DIN rail
exists whether or not you configure the I/O modules to use that
rack-optimized connection.

The rack-optimized connection lets you organize all the digital I/O
modules on one DIN rail into one connection to the controller. Or you
can choose to configure each I/O module to have a direct connection
to the controller. Analog I/O modules must have a direct connection
to the controller.

It is not as critical to manage the number of connections for local and
extended-local I/O modules as it is for remote devices because the
controller supports a direct connection for each possible local and
extended-local 1/O device.
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Connections for remote devices

To optimize the number of available connections, place remote,
digital I/O in the same location and use a rack-optimized connection
to the remote adapter that connects the remote I/O to the FlexLogix
system.

If you have remote analog I/O modules, or want a direct connection
to specific remote I/O modules, you do not have to create the
rack-optimized connection to the remote adapter. To use direct
connections to remote I/O, select “none” for the communication
format of the remote communication device.

IMPORTANT AR vital that you manage your connections to

remote devices because, while the FlexLogix
controller allows up to 250 total connections, the
communications cards that connect to remote
devices are limited to far fewer connections (i.e. 32
connections for ControlNet or EtherNet/IP).

Direct connections for I/0 modules

In this example, assume that each I/O module is configured for a
direct connection to the controller.

The following table calculates the connections in this example.

Connection: Amount:

FlexLogix controller to 3 local I/0 modules
rack-optimized connection for the DIN rail 1

direct connection for each 1/0 module 3

FlexLogix controller to 2 extended-local I/0 modules

rack-optimized connection for the DIN rail 1

N

direct connection for each 1/0 module

total connections used: 7
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Rack-optimized connections for I/0 modules

In this example, assume that each I/O module is configured for a
rack-optimized connection to the controller.

The following table calculates the connections in this example.

Connection: Amount:

FlexLogix controller to 3 local /0 modules

rack-optimized connection for the DIN rail 1

FlexLogix controller to 2 extended-local I/0 modules

rack-optimized connection for the DIN rail 1

total connections used: 2

TIP The rack-optimized connection conserves
connections and lowers controller overhead in the
I/0O update task. However, the rack-optimized
connection also limits the status and diagnostic
information that is available from the I/O modules
and is limited to a single RPI.

Combining direct and rack-optimized connections

A DIN rail can have both a rack-optimized connection and direct
connections. Assume that the I/O modules in slot 0 and slot 1 on the
local rail are configured for a rack-optimized connection and that the
I/O module in slot 2 is configured for a direct connection. Also,
assume that the I/O modules on the extended-local DIN rail are
analog I/O modules, so each module requires a direct connection.

The following table calculates the connections in this example.

Connection: Amount:

FlexLogix controller to 3 local /0 modules
rack-optimized connection for the DIN rail 1

direct connection for one I/0 module (slot2) 1

FlexLogix controller to 2 extended-local I/0 modules

rack-optimized connection for the DIN rail 1

N

direct connection for each 1/0 module

total connections used: 5
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Connections to remote ControlNet or EtherNet/IP devices

A remote device over ControlNet and EtherNet/IP can be configured
as either a rack-optimized connection and direct connection. In this
example, the FlexLogix controller uses one rack-optimized connection
to communicate with the communication adapter to receive data from
the digital I/O modules (two in this example) and uses one direct
connection to communicate with the analog module.

The following table calculates the connections in this example.

Connection: Amount:

FlexLogix controller to 3 local I/0 modules
rack-optimized connection for the DIN rail 1

direct connection for one 1/0 module (slot 2) 1

FlexLogix controller to communication card 0
(1788-CNx or 1788-ENBT)
FlexLogix controller to communication adapter 1

(rack-optimized connection for digital 1/0 modules)

FlexLogix controller to remote analog |/0 module 1

total connections used: 4

total connections through the 2 —This number is within the
communications card: connection limits of either
the 1788-CNx card (maximum
connections = 9) or the
1788-ENBT card (maximum
connections = 32).
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Connections to DeviceNet devices

In this example the controller uses two connections (one for status
and one for I/O) to communicate with the DeviceNet devices through
the 1788-DNBO module. The 1788-DNBO module uses a
rack-optimized connection to the DeviceNet devices.

FlexLogix controller

|
|
|
|

DeviceNet devices

The following table calculates the connections in this example.

Connection: Amount:

FlexLogix controller to 3 local I/0 modules

rack-optimized connection for the DIN rail 1
direct connection for one 1/0 module (slot 2) 1
FlexLogix controller to the 1788-DNBO DeviceNet 2

communication card'"

total connections used: 4

m FlexLogix controller connection to remote DeviceNet devices are accounted for in the 2 connections to the

1788-DNBO card.

The 1788-DNBO card does not establish connections to its devices;
and therefore, the controller does not establish connections with
DeviceNet devices. The 1788-DNBO module acts as a scanner that
gathers all the data from its devices and packs that data together into
one image that is passed to the controller. However, the controller can
use a MSG instruction to get information directly to or from a
DeviceNet device.
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Determining Total To calculate the total connection requirements for a FlexLogix

Connection Requirements

Use the following table to tally local connections:

controller, consider the connections to local I/O modules (including
extended-local I/O modules) and the connections to remote modules.

Connection Type: Device Connections Total
Quantity: per Device: Connections:

rack-optimized connection for the local DIN rail and the 2 1 2

extended-local DIN rail

/0 module (rack-optimized connection) on local rail 0

I/0 module (direct connection) on local rail 1

I/0 module (rack-optimized connection) on extended-local rail 0

I/0 module (direct connection) on extended-local rail 1

1788-CNx ControlNet communication card 0 0

1788-DNBO DeviceNet communication card 2

(direct connection)(”

1788-ENBT Ethernet/IP communication card 0 0

total

(1)
connections to the 1788-DNBO card.

FlexLogix controller connection to remote DeviceNet devices (remote connections listed in the table on page 2-18) are accounted for in the 2

Regardless of how you configure the I/O modules (rack-optimized or
direct connect) on either the local rail or the extended-local rail, the
controller establishes a rack-optimized connection for each rail. The
data for any I/O module configured for a rack-optimized connection
is stored in the rack-optimized connection for the rail. You can have 8
I/O modules per rail, for a maximum of 16 direct connections.
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Remote connections depend on the communication card. Use the
following table to tally remote connections:

Connection Type:

Device
Quantity:

Connections Total
per Device: Connections:

remote ControlNet communication device (such as a 1794-ACN15,
-ACNR15 or 1756-CNB, -CNBR module) configured as:
direct (none) connection or rack-optimized connection
listen-only rack-optimization (1756-CNB, -CNBR only)

Oor1

remote |/0 device over ControlNet (direct connection)

remote EtherNet/IP communication device (such as a 1794-AEN
adapter or 1756-ENBT module) configured as:
direct (none) connection or rack-optimized connection
listen-only rack-optimization (1756-ENBT only)

remote I/0 device over EtherNet/IP (direct connection)

produced and consumed tag
produced tag and one consumer
each additional consumer

consumed tag

maximum active message

_| = = =

total

After calculating the number of remote connections, make sure they
do not exceed the limitations of the communication card:

e each ControlNet communication card supports 32 total
connections, 9 of which can be scheduled (such as direct I/O
connections and produced and consumed tags)

o the Ethernet/IP communication card supports 32 total
connections of any type

Even if the total number of connections is within the card limitations,
the total number of messages per second must also be within the card
limitations. You can estimate the number of messages per second for a

connection as (2 * 1000 ms) / RPI.

The communication cards support:

e cach ControlNet communication card supports 1490

messages/second

e the EtherNet/IP communication card supports 4000

messages/second
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This example system has these details:

local rail 81/0 modules
extended-local rail 81/0 modules

ControlNet network 81/0 modules

DeviceNet network

H D D D 4 DeviceNet devices

e I/O modules on the local rail are digital, so configure each
module for a rack-optimized connection

controller

e I/O modules on the extended-local rail are analog, so configure
each module for a direct connection

¢ /O modules on the ControlNet network are 4 digital and 4
analog, so configure each digital module for a rack-optimized
connection and each analog module for a direct connection

e there are no produced or consumed tags

¢ the controller sends 2 messages to other devices on the
ControlNet network

e the controller uses 2 connections to the 1788-DNBO module to
collect data from the DeviceNet devices

Local connections

Connection Type: Device Connections Total
Quantity: per Device: Connections:
rack-optimized connection to DIN rails 2 1 2
I/0 module (direct connection) on extended-local rail 8 1 8
1788-DNBO communication card (rack-optimized connection) | 1 2 2
total | 12

Remote connections

Connection Type: Device Connections Total
Quantity: per Device: Connections:
remote ControlNet communication device 1 1 1

configured as a rack-optimized connection

I/0 module over ControlNet (direct connection) 4 1 4
cached message 2 1 2
total | 7
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Downloading Projects

1. Go online with the controller.

In general, you use the programming software to download a project
from your programming computer to the controller. The 1794-L33/A
and 1794-L34/B FlexLogix controllers also support nonvolatile
memory for project storage.

IMPORTANT

Nonvolatile memory stores the contents of user
memory at the time that you store the project.

e Changes that you make after you store the project
are not reflected in nonvolatile memory.

If you want to store changes such as online edits,
RPI changes, tag values, or this particular
FlexLogix controller’s portion of the ControlNet
network schedule (i.e. the portion of the
ControlNet schedule that affects the ControlNet
nodes this controller makes connections to), store
the project again after you make changes.

To store a project in nonvolatile memory:

2. View properties for the controller and select the Nonvolatile Memory tab.
SLogix 5000 - r8_quicktest [1794-133]
File Edit WYiew Search Logic Communications Te
8| = || 2 |ex I
| 8 | Bl nl @I i || El | | = General | Serial Part | System Pratacal | User Protocol | b aicr Fault: | Firar Faulks I
Rem Run A) ™ RunMade -E_IJ Date/Time | Advanced I SFC Execution | File: Nonvolatile Memaom__1
e Barees » I Contraller DK @ 1
No Edits a ™ Battery OK Image in Morwolatile Memaory Load 7 Store.
™ 1/0 0K - i . i
ll M ame: 18_quicktest
_ 1 Type; 1794-L33 FlexLogix5433 Controller I
Werify Rewvizion: 1112 _L
Print Load Image:  Uszer Initiated
@ Load Mode:  Program [Remote Only) —
3. Click the Load/Store button and specify when you want the controller to load the project from nonvolatile memory.
— Image in Monvaolatile kMermarny — Cantraller
M ame: 18_quicktest MHame: 8_quicktest
Type: 1794-1 33 FlexLogi=hd 33 Contraller Type: 1734-L.33/4 FlexLogix5433 Controller
Revisian: 11.12 Rewision: 1112
Load Image: User Initiated Load Image:
Load Mode:  Program [Remaote Only] Load Mode: IF'logram [Remate Orly] j
Image Mate:  quickstart d Image Mate: ;I
Stared: B/3/2002 10:51:34 AM
Load --> | <~ Store |
4.  Click the Load button to load the project from nonvolatile memory into the controller.

Click the Store button to copy the contents of the controller’s user memory to nonvolatile memory.
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You can select:

In this field: Select this option: If you want:
Load Image On Power Up to load memory when you turn on or cycle the chassis
power or cycle the chassis power
On Corrupt Memory to load memory whenever there is no project in the
controller and you turn on or cycle the chassis power
User Initiated only use RSLogix 5000 software to load a project
Load Mode Remote Program the controller to go to Remote Program mode after
loading from nonvolatile memory
Remote Run the controller to go to Remote Run mode after loading
from nonvolatile memary
After you load or store to or from nonvolatile memory, RSLogix 5000
software goes offline from the controller.
For details on storing to nonvolatile memory or restoring from
nonvolatile memory, see the Logix5000 Controllers Common
Procedures Programming Manual, publication 1756-PM001.
Se|ecting a SVS'[em The Controller Properties lets you specify a percentage for system

Overhead Percentage

1.

overhead. This percentage specifies the percentage of controller time
(excluding the time for periodic tasks) that is devoted to

communication and background functions

View properties for the controller and select the Advanced tab.

f& RSLogix 5000 - quick_start [1794-133/A

File Edit “iew Search Logic Communicatic

EEEEEEEEE

Offline 1., T RUN |
Mo Forces b, ::DK @
= T [T paAT
No Edits =3 o

Werify

Controller 7
23 Cortraller F Print

B8 MainT ask

s Controller Properties - quick_start !E[E
General I Serial Port I System Protocal | User Pratocol I
I ajor Faulks I Minor Faulks I D ate and Time Advanced File
Memory: Used: 75,564 bytes
Unused: E3.648 buytes
Total: 139,212 bytes
Controller Faulk Handler: |<n0ne> j
Power-Up Handler: |<n0ne> j
System Overhead s
Time Slice: T [ 4

QK I Cancel Lol Help

System overhead functions include

e communicating with programming and HMI devices (such as
RSLogix 5000 software)
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¢ responding to messages
¢ sending messages, including block-transfers
e re-establishing and monitoring I/O connections (such as RTUP

conditions); this does not include normal I/O communications
that occur during program execution

¢ bridging communications from the serial port of the controller to
other communication devices

The controller performs system overhead functions for up to 1 ms at a
time. If the controller completes the overhead functions in less than
1 ms, it resumes the continuous task.

If communications are not completing fast enough, increase the
system overhead percentage. As you increase the system overhead
percentage, the overall program scan also increases.

The following table shows the ratio between the continuous task and
the system overhead functions:

At this time slice:  The continuous tasks runs for:  And then overhead occurs for up

to:
10% 9ms Tms
20% 4ms Tms
33% 2ms Tms
50% Tms Tms

At the default time slice of 10%, system overhead interrupts the
continuous task every 9ms (of continuous task time).

Legend:

- Task executes.

Task is interrupted (suspended).

1ms 1ms

system overhead . .
9ms 9ms
5 10 15 20 25

elapsed time (ms)
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The interruption of a periodic task increases the elapsed time
(clock time) between the execution of system overhead.

ms 1ms 1ms 1ms
periodic task . . . . .
1ms 1ms
system overhead . .
9 ms of continuous task time 9 ms of continuous task time

continuous task _ _ - _ - .
5 10 15 20 25

elapsed time (ms)

If you increase the time slice to 20%, the system overhead interrupts
the continuous task every 4ms (of continuous task time).

1 ms 1ms 1ms 1ms 1ms

system overhead . . . . .
4ms 4ms 4ms 4ms 4dms
nress [ I I B B B
5 10 15 20 25

elapsed time (ms)

If you increase the time slice to 50%, the system overhead interrupts
the continuous task every 1ms (of continuous task time).

1 ms

system overhead . . . . . . . . . . . . .

1ms

continuous task . . . . . . . . . . . . .
5 10 15 20 25

elapsed time (ms)

If the controller only contains a periodic task (s), the system overhead
timeslice value has no effect. System overhead runs whenever a
periodic task is not running.

periodic task - -

5 10 15 20 25

elapsed time (ms)
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Notes:
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Chapter 3

Placing and Configuring Local I/0

Using This Chapter
For information about: See page
Selecting a Power Supply 3-2
Planning the DIN Rails 3-4
Dividing I/0 Modules Across DIN Rails 3-5
Placing Local 1/0 Modules 3-6
Determining When the Controller Updates 1/0 3-7
Configuring a DIN Rail 39
Configuring Local I/0 Modules 3-10
Inhibiting 1/0 Module Operation 3-14
Accessing I/0 Data 3-17
Monitoring I/0 Modules 3-20
The FlexLogix controller supports a local DIN rail of as many as 8 /O
modules and an extended-local DIN rail of as many as 8 I/O modules.
The second DIN rail is optional.
local DIN rail
(LOCAL)
extended-local DIN rail
(LOCAL2) |
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Se|ecting a Power Supp'y In a FlexLogix system, select an Allen-Bradley power supply. In
applications that must be compliant with CSA requirements, use a

Separated Extra-Low Voltage (SELV) power supply that is compliant
with IEC 61010.1, Annex H.

When selecting power supplies:

e Provide power for the controller separately from the power for
the FLEX I/O modules. To provide power for FLEX I/O modules,
follow the guidelines in the documentation for those modules.

e When providing power for the 1794-FLA extended-local 1I/O
adapter, treat the adapter as a communication adapter, not as an
I/O module.

1794 FLEX power supplies

The following power supplies are the Allen-Bradley offerings for the
FlexLogix system.

Catalog Nominal Input Maximum Maximum Maximum Output current:
number: input voltage real input apparentinput transformer
voltage: range: power: power: load:
1794-PS3 120/230V ac  85-265Vac  86W 205VA 250VA 3.0A @ 24V dc (horizontal
mount)

2.8A @ 24Vdc (non-horizontal
mount)

1794-PS13 36W 53VA 90VA 1.3A @ 24V dc
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1794-PS3
ac/dc

1794-PS13

ac/dc

output
current
load

(Amps)

output
current load
(Amps)

0

Power requirements and transformer sizing

These graphs display backplane power load.

e Use the real power value to determine the amount of heat
dissipation you have inside the enclosure.

e Use the apparent power value to estimate power cost.

e Use the transformer load value plus all other loads on a
transformer to determine the required transformer size.

3

2

1

o
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20 40 60 80

real power (Watts)

100

0

50 100 150

apparent power (Watts)

200 250

_e | o
o 1.2 )
r g 0.9 y
| & 0/6
bd 03
0.0

10 20 30

real power (Watts)

40

15 30 45

apparent power (Watts)

60

3

2

1

0 La~
0 50 100 150 200 250

transformer load (VA)

0.3 \

20 40 60 80 100

transformer load (VA) = real
power (Watts) x 2.5
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Planning the DIN Rails

Publication 1794-UM001E-EN-P - June 2003

You can horizontally or vertically mount the FlexLogix system on
steel, 35 x 7.55mm DIN rails (A-B part number 199-DR1; 46277-3; EN
50022). The DIN rails for all FlexLogix system components, including
all local and extended-local I/O modules, must be mounted on a
common, conductive surface to ensure proper electromagnetic
interference (EMI) performance.

vertical

horizontal
A=l
- /%f;”f’}ffffzf
I I
- %

T )

Use the optional 1794-CE1 (0.3m, 1ft) or 1794-CE3 (0.9m, 3ft) extender
cable to add an extended-local rail of I/O to the controller. You can
have as many as eight I/O modules on the local rail and eight
modules on the extended-local rail.

local rail

extended-local rail
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D|V|d||‘|g 1/0 Modules You caln also luse lFlhe f1794£1CE17 —CEISl ca(ble tg split)a railfof I/O. You
. can split a rail right atter the controller (or adapter) or after any
Across DIN Rails 1/0 module
J= [o] [o]
- (= = =0 =0 == o
. %EEM T
=== 0]
00 L] U [o] = = = =

[®

=

_9' o

[ i [ i .‘ﬁj
€|
(v1aesvercennanusn “iasaseveonumnns j|[[[si1avsversemunnnn

DO 1111)

0000! 00 000000000

G
[

ATTENTION If you th'Ve an extended-local DIN rail (LOCAL2) or
a split rail, the modules after the 1794-CE1, -CE3

cable will fault if the cable is disconnected. In this
case, all outputs are reset, regardless of the module
configurations.
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Placing and Configuring Local 1/0

Placing Local 1/0 Modules

Publication 1794-UM001E-EN-P - June 2003

When you create a project for a FlexLogix controller, the Controller
Organizer for that project automatically displays both the local DIN
rail and the extended DIN rail. If you do not use one of the DIN rails,

inhibit that rail.

You must configure an RPI rate for each DIN rail. This rate applies to
all the I/O modules you install on that DIN rail. The fastest RPI
possible for a rail depends on the type of modules on that rail, that is,
the fastest RPI for a module on the rail determines the RPI for the

entire rail.

TIP If you have a mix of analog and digital I/O modules,
place the digital I/O modules on one DIN rail and
place the analog I/O modules on the second DIN
rail. You can then configure a faster RPI for the
digital I/O modules (using a rack-optimized
connection) and a more appropriate RPI for the
analog I/0O modules (each using a direct connection)
without impacting the digital I/O modules

If you have:

The fastest possible RPI is:
one raill") of digital I/0 modules 2ms
one rail of analog I/0 modules 5ms
one rail of digital and analog I/0 modules mixed 5 msi2
first rail of digital /0 modules 2ms
second rail of analog I/0 modules 5ms
first rail of digital /0 modules 2 ms
second rail of digital I/0 modules 5ms
first rail of digital and analog 1/0 modules mixed 5msi2
second rail of digital and analog I/0 modules mixed 5ms

" You can use one rail of modules on the local DIN rail or the extended DIN rail.
@ If the number of analog I/0 modules is small, you can speed up the RPI using the following equation:

RPI = 2ms + (Number of analog I/0 modules x 0.5ms)
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Determining When the
Controller Updates 1/0

The FlexLogix controller uses to two services to scan I/O: the FlexBus
and the controller itself.

The FlexBus continually scans all the slots (0-7) on each DIN rail. The
FlexBus scans both DIN rails at the same time, starting with slot 0,
then scanning slot 1, and continuing with all the slots, and then
repeating the cycle. Even if a module is inhibited or a slot is empty,
the FlexBus scans that slot. The FlexBus scan identifies where
modules reside and collects module data for the controller scan.

The controller scans only those modules that are configured in the
Control Organizer. This scan updates the module tags with

current data. The RPI for the DIN rail affects how fast the controller
gets data from the FlexBus.

The FlexLogix system follows a producer/consumer model. Input
modules produce data for the system. Controllers, output modules,
and intelligent modules produce and consume data. The
producer/consumer model multicasts data. This means that multiple
nodes can consume the same data at the same time from a

single device.

The controller continually scans the control logic. One scan is the time
it takes the controller to execute the logic once. Input data transfers to
the controller and output data transfers to output modules
asynchronous to the logic scan.

TIP If you want data to remain constant throughout one
scan, make a copy of the data at the beginning of the
scan and use the copy throughout the scan.
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Use the following flowchart to determine when a producer (controller,
input module, or communication module) sends data.

input or output data? output digital

P | analog or digital?

input
analog

- digital
analog or digital? 191 o
remote or local?
analog
v remote
N -

RTS < RPI? 0

Yes

local

y

Data is sent to the
backplane at the

RTS. v

Data is sent to the
backplane at the
RTS and RPI.

-

y

Data is sent to the
backplane at the RPI

~ y

y Data is sent to the
Remote data is sent: backplane at the RPI and at
o over the ControlNet the end of every program
network at the actual scan.
packet interval.

o over the EtherNet/IP
network at the requested
packet interval.
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Configuring a DIN Rail

When you create a FlexLogix project, the programming software
automatically creates two DIN rails for the project. You must configure

the DIN rail.

1. In the Controller Organizer, select either the local (Local) or the extended-local (Local2) rail of the
controller. Right-click the selected rail and select Properties.

2. Specify the configuration options for the rail.

f& RSLogix 5000 - quick_start [1794-133/A

File Edit “iew Search Logic Communicatio

EECEREEEE]

Offline 1., T RUN —|

Mo Forces b, ::DK @
BAT

No Edits =3 o

N

[0 Power-Up Handler
E-E3 Tasks

B8 MainT ask

EE; I ainProgram

B MainRoutine

------ 3 Unscheduled Programs
=3 Mation Groups

= Module Properties - Controller-3 (FlexBus 10.1) E
General | Eonnectionl Module Infol
Type: FlexBus 1794 Virtual Backplane Adapter
Wendor: Allen-Bradley
C@, Parent: Contraller
[+ Module-Defined =
. Local S
=-£31 1/0 Configuration Name: [ st | =
; MNew Module... Description: II ﬂ Chassis Size: I8 =i
S N7
gm FlexBus Loc Copy Cornm Format: IHaCk Optimization j
L3 0179 -
(0 fFaste Revision: IW H
4 | [Velete
Dezacription Cross Reference ‘
Mocule Fault
Eritit
Status: Offline 0K I Cancel Appl Help

You must specify these characteristics:

e On the General tab, specify the size of the chassis. Enter the
number of modules (1-8) that you plan to install on the rail. The
controller uses this chassis size to determine the size of tag for

the rail’s rack-optimized data.

¢ On the Connection tab, specify the RPI rate. The RPI rate of the
DIN rail applies to all the I/O modules you install on that

DIN rail.

IMPORTANT

to inhibit that rail.

If there are no modules installed on a rail, make sure

The communication format for the DIN rail is automatically set for
rack-optimized. You cannot change this setting because the controller
uses one rack-optimized connection for each DIN rail, whether you
configure any I/O modules for rack-optimized or not.
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Configuring Local
I/0 Modules

Use the programming software to configure the I/O modules for the
controller. You can configure I/O modules for both the local and the
extended-local rails. Before you configure I/O modules, specify the
RPI rate for the DIN rail. All the I/O modules on a DIN rail operate at
this RPI. The DIN rail always operates as rack optimized.

To configure an I/O module:

1. In the Controller Organizer, select either the local or the extended-local rail of the controller.
Right-click the selected rail and select New Module.

SLogix 5000 - quick_start [1794-L33/A]

File Edit “iew Search Logic Communications

EECEEEEEEN

Offline J. ™ RUN
Mo Forces b, FDK
o oo | BAT
No Edits =3 o

N

W

Select Module Type

Tupe:

=3 Contraller quick_start
Controller Tags

B B Tasks
B ’@ MainT azk
. BB MainProgram

- B Mation Groups
...... 3 Ungrouped Axes

5 Data Types
@ UserDefined

23 Cortraller Fault Handler
3 Power-Up Handler

Program Tags
: B MainRoutine
------ [:l Unscheduled Programs

|1?94-IB1B.-’A |-| vl

M ajor Bevision:

1734-1B8/4
1734-[BB5/A
173410164
1734-102/B

1794-IE5/B
— Sho

Type | Description
1794-1816/4 16 Paint 120 AC Input -
1734-148/4 8 Paint 120% 4C Input
1794-1481 /4 8 Paint 1200 AL Isolated Input
3 Sink/S ource

1734-B16-0B16P/A

1734-[E4<0E2/B

‘I In|:|ut.-'l Dut b 24y

18 Input.-"‘l B Output 24% DC, Sink/Protected Source

8 Paint 24 DC Input, Sink,

8 Paint 24% DC Sensor Input

16 Paint 48Y DC Input, Sink

2 Channel 24¥ DC Incremental Encoder

4 Input/2 Dutput 24 DC Monelsolated Analog

8 Channel 24Y DC Mon-lzolated Yoltage/Curent Analog Input LI

Wendor: IAII

V' Analog

IV Digital

j IV Other ¥ Specialty 140 Select &l |
¥ Communication W Motion W Controller Clear Al |

QK I Cancel | Help |

3. Configure the module. Use the module wizard to specify characteristics for the module. Click Next to continue

through the wizard.
Module Properties - Local [1794-IB16/A 1.1) E
Type: 1794-[B16/4 16 Paint 24% DC Input, Sink
Wendor: Allen-Bradley
Parent: Local
Mame: Iinput_module Slat: ID ﬁ
Descriptior: Ithis iz a local input module ;I
Comm Format < The selection you make for the Comm Format

Bevision: |1_

Electronic Keying: IEompatibIe Module 'l

determines the connections required for the 1/0
module. Once you complete adding a module, you
cannot change this selection. See page 3-12.

Cancel < Hack Mest > | Finizh > I

Help
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IMPORTANT

The FlexLogix controller supports FLEX and FLEX Ex I/O modules,
but these I/O modules do not behave the same. If you have a
communication or program fault with a FLEX I/O module that is
configured for “Reset Outputs,” the outputs of the module go to
zero (as expected). If the same fault occurs with a FLEX Ex module
that is configured for “Reset Outputs,” the adapter goes to its safe
state. If the module itself is defined as “ON,” the outputs actually
turn on (don’t reset as expected).

Electronic keying

Specify electronic keying to ensure that a module being inserted or
configured is the proper revision.

Module Properties - Local [1794-IB16/A 1.1) E

Type: 1794-[B16/4 16 Paint 24% DC Input, Sink
Wendor: Allen-Bradley
Parent: Local
Mame: I Slat: |2 ::II
Drescription: I ;I

=
Cornm Format: I Rack Optimization j
Bevision: |1_

Cancel < Back Mext » | Finizh »» I Help |

Keying: Description:

compatible module The module must be compatible with the software
configuration. These characteristics must match:

e module type
e catalog number

disable keying No attributes of the software or hardware are
required to match.
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ATTENTION If a mgdule is configured for a direcF connecti.on,
changing the RPI and electronic keying selections

can cause the connection to the module to be
broken and may result in loss of data.

Be cautious when using the disable keying option. If
used incorrectly, this option can lead to personal
injury, death, property damage, or economic loss.

Communication formats

The communication format determines the data structure the I/O
module uses, as well as the type of connection made to the module
and the controller ownership of the module. Many I/O modules
support different formats. Each format supports a different

data structure.

You select the communications format when you configure the
I/O module.

Module Properties - Local [1794-IB16/A 1.1) I
Type: 1794-[B16/4 16 Paint 24% DC Input, Sink
Wendor: Allen-Bradley
Parent: Local
Mame: I Slat: |2 ::II
Drescription: I ;I
=

Comm Format: | Fack Optimization

Input Data

Bevision: | Listen Ol - Input D ata

Cancel < Back Mext » | Finizh »» I Help

The default communication format for an I/O module is for a direct
connection. Each rail for the FlexLogix controller is automatically
configured for a rack-optimized connection, so consider configuring
all local I/O modules for rack-optimized connections.

Use the documentation for the I/O module to determine what data
format to use.
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The listen-only communication format works for remote I/O only.
Because of the distributed nature of a FlexLogix system, the FlexLogix
controller must own its local I/O modules. No other Logix-based
controller can listen to or own the local FlexLogix I/O. The FlexLogix
controller must produce its local I/O data for other controller to
consume. If you select listen-only for a local I/O module, the
connection to that module will fault.

The following tag structures are possible for a 1794-IA16 module. The
communication format determines the structure that is created for the
module. Assume that the module is in slot 0. The software creates the
appropriate tags using the slot number to differentiate the tags for this
example module from any other module.

communication format: input data (which corresponds to a direct connection for the 1/0 module)

* Controller Tags - quick_start{controller)

Scope: Iquick_start[controlle| 'I Shgw:ISf'l':“"\'-‘*tII "I Sort: ITag MNarmne vl

F | Tag Mame 7 | Aliaz For Bagze Tag Tupe Style Dezcription =l
[+-Laocall AB:1794_ANB_BSLOT::0
[+-LocalO AB:1794_aVB_BSLOT.0:0
[+-LocalZ] AB:1794_ANB_BSLOT::0
[+-Localz:0 AB:1794_aVB_BSLOT.0:0
[=|-Local ] AB:1794 D160
[+-Local:0:1.F ault DINT Binamy
[+-Local:0:1.D ata INT Binary
» [=-Local0:C AB:1734_DI_Delay1E:C0
[+-Local:0:C.Canfig INT Binary
—Local:0:C.DelayTime_0 BOOL Decimal
—Local:0:C.DelayTime_1 BOOL Decirmal
—Local:0:C.DelayTime_2 BOOL Decimal
—Local:0:C.DelayTime_3 BOOL Decirmal
—Local:0:C.DelayTime_4 BOOL Decimal
= “Local:0:C.DelayTime_5 BOOL Decirmal

communication format: rack optimization (which corresponds to a rack-optimized connection for the I/0 module)

Controller Tags - quick_start{controller)

Scope: Iquick_start[controlle| 'I Shgw:ISf'l':“"\'-‘*tII "I Sort: ITag MNarmne vl

F | Tag Mame 7 | Aliaz For Bagze Tag Tupe Style Dezcription =l
[+-Laocall AB:1794_ANB_BSLOT::0
[+-LocalO AB:1794_aVB_BSLOT.0:0
[+-LocalZ] AB:1794_ANB_BSLOT::0
[+-Localz:0 AB:1794_aVB_BSLOT.0:0
3 [+|-Laocal ] Local|.Drata[0] Local|.Drata[0] INT Binary
[=l-Localo:C AB:1734_DI_Delay1E:C0
[+-Local:0:C.Canfig INT Binary
—Local:0:C.DelayTime_0 BOOL Decimal
—Local:0:C.DelayTime_1 BOOL Decirmal
—Local:0:C.DelayTime_2 BOOL Decimal
—Local:0:C.DelayTime_3 BOOL Decirmal
—Local:0:C.DelayTime_4 BOOL Decimal
|| “Local:0:C.DelayTime_5 BOOL Decirmal
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Inhibiting I/0 Module
Operation

Publication 1794-UM001E-EN-P - June 2003

The rack-optimized tags are created as aliases into the array tag
Local:I, which is the array for input modules on the local rail. This
array contains one element for each slot on the rail (based on the
chassis size you specify when you configure the rail). You can either
address the rack-optimized module by the alias tag (which uses the
slot number) or the array element in the rail tag. If you enter the alias
tag in your logic, the programming software displays the base tag.

Local:I contains an element for each possible slot on the rail, whether
you actually install an input module there or not. Local:O also
contains an element for each possible slot. If you configure a module
on the local rail as a direct connection, do not use the associated array
element in Local:I or Local:O. Use the tag the software creates for the
module (which uses the slot number).

In some situations, such as when initially commissioning a system, it is
useful to disable portions of a control system and enable them as you
wire up the control system. The controller lets you inhibit individual
modules or groups of modules, which prevents the controller from
trying to communicate with the modules. Inhibiting a module shuts
down the connection from the controller to that module.

When you configure an I/O module, it defaults to being not inhibited.
You can change an individual module’s properties to inhibit a module.

ATTENTION Inhibiting a module causes the connection to the

module to be broken and prevents communication
of I/O data. The controller and other I/O modules
continue to operate based on old data from that
module. To avoid potential injury and damage to
machinery, make sure this does not create unsafe
operation.
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Even if you inhibit an I/O module, the FlexBus still scans the module
each scan sequence.

You can only inhibit an I/O module if you configured the module to
operate with a direct connection. On the Connection tab of the
module properties in the programming software, you can select to
inhibit that specific module.

Module Properties - Local:2 [1794-1B16/A 1.1) E

Requested Packet Interval [RPI): I 5.03: ms

=
™ Major Fault On Contraller If Connection Fails While in Run Mode
Module Fault

Cancel < Back Mext » | Finizh »» I Help

To inhibit a rack-optimized connection, you must inhibit the DIN rail,
which in turns inhibits all the modules on that rail, whether
configured for rack-optimized or direct connections.

When you inhibit a communication module, such as a 1788-CNC
communication card, the controller shuts down the connections to the
communication card and to all the modules that depend on that card.
Inhibiting a communication module lets you disable an entire branch
of the I/O network.
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When you select to inhibit a module, the controller organizer displays

a yellow attention symbol é over the module.

If you are: Inhibit a module to:

offline put a place holder for a module you are configuring
The inhibit status is stored in the project. When you download the project, the module is
still inhibited.

online stop communication to a module

If you inhibit a module while you are connected to the module, the connection to the
module is closed. The modules’ outputs go to the last configured program mode.

If you inhibit a module but a connection to the module was not established (perhaps due to
an error condition or fault), the module is inhibited. The module status information changes
to indicate that the module is inhibited and not faulted.

If you uninhibit a module (clear the check box), and no fault condition occurs, a connection
is made to the module and the module is dynamically reconfigured (if the controller is the
owner controller) with the configuration you created for that module.

If you uninhibit the module and a fault condition occurs, a connection is not made to the
module. The module status information changes to indicate the fault condition.

Publication 1794-UM001E-EN-P - June 2003

To inhibit a module from logic, you must first read the Mode attribute
for the module using a GSV instruction. Set bit 2 to the inhibit status
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The GSV instruction gets the current status of the module named "input_module.” The SSV instruction sets the state of “input_module” as
either inhibited or uninhibited.

(1 to inhibit or 0 to uninhibit). Use a SSV instruction to write the Mode
attribute back to the module. For example:

G5

Accessing I/0 Data

et system value
CIP Object clasz MODILE
CIP Object name  input_module

Attribute name b ode
Dzt input_rmod_mode
0

When on, inhibits the
module. When off,

55 _state input_mod_mode. 2
TE o

S5
Set system value —
CIP Object clasz MODILE
CIP Object name  input_module

Attribute name b ode
Source input_rmod_mode
0

The programming software displays I/O data as structures of multiple
tags that depend on the specific features of the I/O module. The
names of the data structures are based on the location of the I/O
module. The programming software automatically creates the
necessary structures and tags when you configure the module. Each
tag name follows this format:

Location:SlotNumber: Type.MemberName.SubMemberName.Bit
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where:

This address variable:

Is:

Location

|dentifies network location
LOCAL = local DIN rail or chassis
LOCAL? = extended-local DIN rail

ADAPTER_NAME = identifies remote adapter or bridge

SlotNumber

Slot number of I/0 module in its chassis

Type

Type of data

| = input

0 = output

C = configuration

S = status

MemberName

Specific data from the 1/0 module; depends on the type of
data the module can store

For example, Data and Fault are possible fields of data for an
I/0 module. Data is the common name for values the are sent
to or received from |/0 points.

SubMemberName

Specific data related to a MemberName.

Bit (optional)

Specific point on the /0 module; depends on the size of the
I/0 module (0-31 for a 32-point module)
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The following examples show addresses for data in a

FlexLogix system.

EXAMPLE I/O module on the local DIN rail

LOCAL

LOCAL2

@]

Sample tag names for this example:

Location:

Example Tag Name:

input module in slot 0 of LOCAL

Local:0:I.Data

Local:0:I.Fault

output module in slot 1 of LOCAL

Local:1:C.SSData
Local:1:l.Fault

Local:1:0.Data

input module in slot 0 of LOCAL2

Local2:0:1.Data

Local2:0:l.Fault

output module in slot 4 of LOCALZ2

Local2:4:C.SSData
Local2:4:| Fault

Local2:4:0.Data

data for the LOCAL DIN rail

Local:l.Data
Local:l.Fault
Local:0.Data

Local:0.Fault
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Example:

Using aliases to simplify tag names

An alias lets you create a tag that represents another tag. This is useful
for defining descriptive tag names for I/O values. For example:

Description:

I/0 structure

alias

Local:0:0.Data.0 The aliases describe the specific /0 points.

Local:0:l.Fault.0
light_on = Local:0:0.Data.0

light_off = Local:0:.Fault.0

Monitoring /0 Modules

Publication 1794-UM001E-EN-P - June 2003

The FlexLogix controller offers different levels at which you can
monitor I/O modules. You can:

e configure an I/O module so that the controller faults if that I/O
module loses its connection with the controller

¢ use the programming software to display fault data
e program logic to monitor fault data so you can take
appropriate action

Configuring the module’s response to a connection failure

You can configure modules to generate a major fault in the controller
if they lose their connection with the controller.

Module Properties - Local:2 [1794-1B16/A 1.1) E
Requested Packet Interval [RPI): I 5.03: ms

iy =

™ Major Fault On Contraller If Connection Fails While in Run Mode

Module Fault

Cancel < Back Mext » | Finizh »» I Help




Placing and Configuring Local /0 3-21

If you do not configure the major fault to occur, you should monitor
the module status. If a module loses its connection to the controller:

e outputs go to their configured faulted state

e inputs remain in their last, non-faulted state

ATTENTION If a module loses its connection to the Fontroller, the
controller and other I/O modules continue to

operate based on old data from that module. To
avoid potential injury and damage to machinery,
make sure this does not create unsafe operation.

Configure critical I/O modules to generate a controller major fault
when they lose their connections to the controller. Or, monitor the
status of I/O modules.

Monitoring an 1/0 module

Most I/O modules have fault bits that indicate when a fault occurs at a
specific point of a module. To view this data through the
programming software:

1. Inthe Controller Organizer, select Controller Tags. Right-click to select Monitor Tags.

%~ RSLogix 5000 - examples [1794
File Edit “iew Search Logic Coi

BEENEEIELEN
IfoIine :I IND Forces

IND Edits :I IForces Disat
Path:™ <none:

-

# Controller Tags - examplez{controller]

Scope:; Iexamples[cnntrnller] "I ShQWZIShDW-Ml 'I Sort; ITag Mame vI

Tag Mame o | Walue L
[+H-Local0:C [
[=-Local:0:l fo..0
[#-Local 0l Fault Z#0000_0000_0000_0000_0000_0000_0000_0o0o0
[=-Local:|.Data 2#0000_0000_0000_0o0a
—Local:0:1.Data.0 i}
—Local:0:l.Datal 1]
—Local:0:1.Data 2 i}
—Local:0:l.Data. 3 1]

You can write logic to monitor these bits and take appropriate action
if a fault occurs. For example, you may want to shut down the system
if a specific point experiences a fault. This example assumes a direct
connection for the I/O module.
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Monitoring a rack-optimized connection

The controller views the DIN rail as another module in the system.
Each DIN rail has its own data. To view this data through the
programming software:

1. Inthe Controller Organizer, select Controller Tags. Right-click to display the Data Monitor.

Hsg'uump1 D'I # Controller Tags - examples(controller)

al==| @I 7| E=]e] i Scope: Iexamples[contmller] j Shgw:ISh'Z“"\'-""‘-II x| sar ITag M ame j
|Dttine ] [MoForces Tag Mame 7 | Malus *
IND Edits :I IForces Disat [+-Lacal0:C can}
Path:™ <none> [+|-Local ] fo.al
(45 Corttroller examples P |=-Locall [
s [+-Locak] SlotStatusBits 2#0000_0000_0000_0000_0000_0000_0000_o000
; (23 Power-Up Handler [+-Locall.Data fona}
B Tasks [+-Local0 {...1
[#[-Localz] [
\> [+]-LocalZ0 {oaa}

If you have an extended-local DIN rail (LOCAL2) or
ATTENTION a split rail, the modules after the 1794-CE1, -CE3

cable will fault if the cable is disconnected. In this

case, all outputs are reset, regardless of the module
configurations.

You can write logic to monitor the rack bits and take appropriate
action if a fault occurs. For example, the following logic determines
whether an error occurs on the Local rail. Then, the logic determines
whether the error occurred at the module in slot 0. You can continue
this logic to check each module on the rail.

|dentify if a Fault exiztz on the rack optimized locall rail
MHEL] Loc_emor
Mot Equal L
Source & Locall SlotStatuzBits
SRO000_0000_0000_0000_... <
Source B 1
[ fault exists, and it iz zlot 0, zet slot O Fault bit
Locl_emor Locall. SlotStatusBits. 0 glot0_faulted
1 E 1 E L

Publication 1794-UM001E-EN-P - June 2003



Chapter 4

Communicating with Devices on an
EtherNet/IP Link

Using This Chapter

For information about: See page
Configuring Your System for a EtherNet/IP Link 4-1
Configuring Remote 1/0 4-7
Sending Messages 4-12
Producing and Consuming Data 4-20
Guidelines for Configuring Connections 4-23
Example 1: FlexLogix Controller and Remote I/0 4-23
Example 2: FlexLogix Controller to FlexLogix Controller 4-24
Example 3: FlexLogix Controller to Other Devices 4-27
Example 4: Using FlexLogix as a Bridge 4-30

cOnﬁguring Your 8ystem for For the FlexLogix controller to operate on an Ethernet network,
. d:
a EtherNet/IP Link you nee

e a workstation with an appropriate EtherNet/IP
communication daughtercard

e a 1788-ENBT communication daughtercard installed in the
FlexLogix communication slot

¢ RSLinx software to configure the EtherNet/IP
communication driver

e RSLogix5000 programming software (Version 11 or later) to
configure the 1788-ENBT communication daughtercard as part
of the FlexLogix system

IMPORTANT Unlike Con.trolNet, the EtherNet/IP network requires
no scheduling.
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Step 1: Configure the hardware

Before you can connect the FlexLogix system to the Ethernet network,
you must configure the 1788-ENBT communication daughtercard and
make sure it’s properly installed in the FlexLogix controller.

slot 1
slot 2

31032

Remember which slot you use for which communication
daughtercard. You'll need the slot number to configure the
communication daughtercard in the RSLogix 5000 programming
software. The controller uses slot 0.

For more information about configuring a 1788-ENBT communication
daughtercard, see:

For this card: See this document:

1788-ENBT 1788-IN054
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Step 2: Configuring the AB_ETH Driver

To configure the AB_ETH Ethernet communication driver perform the

following steps:

1. Start RSLinx.

*'Q\ RSLinx Professional - [RSWho - 1]

B Rl Edit Yiew |8

iy Station DDE/OPC Secuwity Window Help

E«Ié‘ =@ B3who

il tation, b
+&5 Lin Gater
&5 BB_KT-1,
&5 MB_KTCA

v Autcby
¥ Autol "’WSE [ Configure Shartcuts k e

Configure Client Applications. .
Configure CIE Options...
Corfigurs Gateway.

TE  TE Bzm

Lins Giateways AB_KT1 Data  AB_KTCA —
Ethemet  HighwayPlus  ContralNet

Driver Disgnostics.
CIP Diagnestics..
Gateway Disgnostics.

Configurs communication hadware

| 08/31/00 | 0340 AM /|

2. From the Communications menu, select Configure Drivers. The

following window will open.

Configure Drivers

—#wailable Driver Types:

2]
Cloze I
I _-* Etslellf [ b |

i~ Configured Drivers:

Name and Description Status
AR ET- Stz AddrD 700 RLUNNING [Bunning
AE_KTC-1 CHet Mode:17 Addrdond ink:Hane RUMMNING F\unnin‘g

Configure
Startup...
Start
Stop
Delete
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3. Click on the arrow to the right of the Available Driver Types box.
The Available Driver Types list will appear.

Configure Drivers | 2] x|

—Awallable Driver Types:
Cl
[ = addNaw.. | [ g |

FS-732DF] devices | tep |
E

= C[x] for CéfighralNet devices
1784-KT K TR[D)/PETR(D] for DH+/DH-485 devices
DF1 Poliing Master Driver Statug
1784-PCC for Controlet devices Bunni Configure...
1784-PCIC for ControlM et devices e &I

1747-PIC # AIC+ dev Funning
- + device

DF1 Slave Driver Startup..

5-5 504502 for DH+ devices
“irtual Backplane Driver Start
Devicetlet Drivers [1784-PCO/PCIDS 1770-KFD, SDNPT drivers) _—arl
PLC-5 [DH+) Emulatar driver

SLC 500 [DH485) Ermulator driver Stop
1784-PCME for DH+/DH-485 devices

SoftLogixb diver Delete
Remote Devices via Ling G ateway —

4. Select Ethernet Devices and click on Add/New. You will be
prompted to name the driver.

Add Hew R5Linx Driver [ %]

Choose a name for the new driver.
[15 characters maximum]

Cancel

JaB_ETH-1

5. Select the default driver name (e.g., AB_ETH-1) or type in your
own name and click on OK.

The Configure driver window appears with the Station Mapping
page open.

Configure driver: AB_ETH-1
Station Mapping |
Station [ Fiost Hame bdd Now
7
i EXEREN ] Deee |
& Driver
0K Cancel gl Help

6. Click on Add New.
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7. Enter the TP address or Host Name of your 1788-ENBT module
(e.g., 130.130.130.2, “Pump1”, etc.). Use of the IP address on this
screen informs the controller of the daughtercard’s TP address for
processes such ladder logic and I/O data exchange. You can set
the IP address in any of these ways:

e Rockwell BootP Utility
e RSLinx software
e Third-party BootP server

e DHCP network server
For moreinformation on using these tools, see the EtherNet/IP
Communication Daughtercard user manual, publication

1788-UM054.

8. Repeat step 6 for each additional Ethernet module you need to

access.
Configure driver: AB_ETH-1 HE
Station Mapping |
Station | Host Name Add Hew |
0
1 130.130.1302 B
2 [130.1301303 ]
63 Diiver

oK Cancel Apply %J Help

9. When you are done entering the IP addresses, click on Apply.
10. Click on OK to close the Configure driver window.

The new driver appears in the list of configured drivers. (Your list
will display the drivers you have configured on your workstation.)

Configure Drivers
Awailable Driver Types:
Cose |
[Ethemnet devices =l Add New...
Help |
-~ Corfigured Diivers
Name and Description Status
M'm_mm Corfigure..
AB_KT-T DA+ Stal AddrD700 RUNNING Furning
AB_KTC-1 Chet Node: 17 Addid000 IntrNons RUNNING Rurring 3
it
Stat
Stop
Delete

11. Close RSLinx
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Step 3: Configure the daughtercard as part of the system

Use RSLogix 5000 programming software (Version 11 or later) to map
the 1788-ENBT communication daughtercard as part of the FlexLogix
system. In the Controller Organizer, add the communication
daughtercard to the I/O Configuration folder.

1. In RSLogix 5000 programming software, select the I/0 Configuration folder.
2. Right-click to select New Module and add a 1788-ENBT communication daughtercard.
3. Specify the appropriate communication daughtercard settings.

f ASLogix 5000 - FlexLogix [1794 Select Module Type [X]
File Edit \iew Search Logic Com

— - Tupe: M ajor Bevision:
[M = 5 |1?88-ENBT£A [ |

' Offline , ™ RUN =
m ™ oK Type |Descnpt|0n
Mobdts | A a I BaT 1788-CHCAA 1788 ControlMet Bridge, Coax Media
==| [T /0 1788-CHNCR /A 1788 ContralM et Bridge, Redundant Coax Media
[1788-CHF A4 1788 ControlMet Bridge, Fiber Media
=231 Controller FlesLogis 1788-CHFR /A 1788 Eont.rolNet Bridge. Redundant Fiber Media
Contraller Tags 1788-DMEO/A 1788 DeviceMet Scanner

3 Contraller Fault Handler 1788-ENBF /8 1788 10100 Mbpsz Ethernet Bridge, Fiber Media

[T Power-Up Handeer s v bps =rnet Bridg -Fair Media
=5 Tasks
El-4E MainTask
| EER MainProgram
i Program T ags
B MainRoutine
-3 Unscheduled Programs
=k ﬁ Motion Groups — Sho
L[ Ungrouped Axes Yendor: IAII j [ Other W Specialy 1/0 Select All |
[ Trends - .
=3 Data Types ¥ &nalog ¥ Digital W Communication ¥ Motion [ Controller Clear Al |

QK I Cancel | Help |

L3, Predefined
L, Module-Defined

| [y
|Codoamodle ——r | » Module Properties - Controller (1788-ENBT/A 1.1) <]
Type: 17E8-EMBT 44 1788 10100 Mbps Ethernet Bridge, Twisted-Pair Media
Wendor: Allen-Bradley
Parent: Controller
Namme: IEthemet_c:ard Address / Host Mame
4. Specify (while offline) the IP address of the Dreserigior: @ IP Address: | 130 . 130 . 130 . 25
communication daughtercard that you installed. | || CHosName [ T
IMPORTANT: When the project is online, you can

also specify the IP address on the Port | ¢, = =
COI’]fIgUI’atIOI’] screen, if you did an[ Bevision: I‘I_ lﬁ Electronic Keying: IW —
already use the Bootp tool to specify =

an IP address. When you specify an IP _
address on the Port Configuration Cocal | oot | wews [[ Fiwh | Heb
screen, you assign the IP address to
the device. If you specify an IP
address on the Port Configuration
screen, make sure it matches the IP
address on the General screen.

Complete your system configuration and develop your program logic.
Then download the project to the FlexLogix controller.

Publication 1794-UM001E-EN-P - June 2003



Communicating with Devices on an EtherNet/IP Link

4-7

Configuring Remote 1/0

The FlexLogix controller supports remote I/O over a EtherNet/IP link.

Configuring I/O in a remote chassis is similar to configuring local I/O.
The difference is that you must also configure the communication

daughtercard (1788-ENBT) in the local chassis and the communication
module in the remote chassis.

Add the FLEX 1/0 Ethernet Adapter to the I/0 Configuration

1. In RSLogix 5000 programming software, select 1788-ENBT communication daughtercard.
2. Right-click to select New Module and add a 1794-AENT Ethernet adapter.

3. Specify the appropriate adapter settings.

SLogix 5000 - FlexLogix [1794-L34]
Fle Edit Yiew Seach Legic Communications

INECENEEEEN

Offline fl. T RUN

—
Lg 1
MoFoces b FUK @
No Edits =3 = Eal
140 il

Controller Tags -
[ Controller Fault Handler
[ PowerUp Handler
-3 Taske
58 MainTask
=28 MainProgram
Program Tags
b MainRoutine
[ Unseheduled Programs

Select Module Type

Tupe:

I‘I TIAENT A

M ajor Bevision:

E—

1783-ENBT/4
17 :

ETHERMET-MODULE

1788 10100 Mbpsz Ethernet Bridge, Twisted-Pair Media
0/100 & Pair Media

Type | Description

1734-AEMT /A 1734 Ethernet Adapter, Twisted-Pair Media

17EE-EMET /A 1786 10/100 Mbps Ethernet Bridge, Twisted-Pair Media
1756-EMET 24 1756 Ethernet Commurication Interface

1756-ENET/B 1756 Ethemet Bridge

-3 Mation Groups ‘
[ Ungrouped Axes
(3 Trends
=453 Data Types
L UserDefined
-5, Strings —Sho
STRING : i Select &l |
51, Predefined Wendar: IA" j ¥ Other W Specialy 140 =
L Module-Defined - o .
=143 1/0 Configuration V Analog W Digital ¥ Communication W Motion V) Controller Clear Al |
g
& Flenbus Local
90 Fledus Local2 | oK I Cancel | Help |
| d Copy
[ Paste
| Eraate & module e
Cross Fieference
Fli.
Properties
Module Properties - Ethernet_card (1794-AENT/A 2.1) Madule Properties - Ethernel_card (1794-AENT/A 2.1) [<]
Tope: 1794 AENT/A 1734 10/100 Mbps Etheinet Adapter, Twisted Fair Media
Vendor: Allen-Bradley Bequested Packet Interval [RPI): 100=ms [1.0-750.0ms]
Parent Ethemel_card
= I Inkibit Moduls —
e EA— Address / Host Name
. = | ¢ padsess [ 100 10 @2 I Msior Fault On Controlle If Connsction Fails While in Fiun Mode —
, Maodule Faul _
E W \
Comm Eomat, [Fiack Optinization - >
\} ChassisSize: [8 =
Bovisor: [ [I = Eitonic Keying: [ Compatible Module -
concel | [ Tek | mews | [ CFnsnss | Help Concel | <Back [ New> | Finshos Hep 1
| 4. Specify (while offline) the IP address of the communication daughtercard that you installed.

IMPORTANT: When the project is online, you can also specify the IP address on the Port
Configuration screen, if you did not already use the Bootp tool to specify an IP
address. When you specify an IP address on the Port Configuration screen, you
assign the IP address to the device. If you specify an IP address on the Port
Configuration screen, make sure it matches the IP address on the General screen.
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Add FLEX 1/0 Modules to the I/0 Configuration

1. In RSLogix 5000 programming software, select 1794-AENT Ethernet adapter.
2 Right-click to select New Module and add the appropriate FLEX I/0 module.

3. Specify the appropriate module settings.

¥ RSLogix 5000 - FlexLogix [1794-L.34]

File Edt Yiew Seach Logc Communications I

[al2(a] =] sl |
" Offline f. T RUN Ei
el

MoFoces b, IEEET
NoEdis = i 1

(3 Controller Fault Handler &
(1 PowerUp Handier
B Tasks
=58 MainTask
58 MainProgiam
Frogiam Tags
B2 MainRoutine
(3 Unscheduled Progiams
-4 Mation Groups
[23 Unarouped Axes

5] Data Types
L UserDefined

48] Stings

L Predefined
g Module-Defined
€51 10 Corfiguration
¥ [111708-ENBT 44 Ethetnet
e @ A
51 FlexBus Local
51 FlexBus Local2

Cut
Copy
Faste:

4

| Create a module Delete

Cross Reference

Fririt

Propetties

Select Module Type

M ajor Bevision:

—

Description

- 8 Paint 1200 AC Input
1794-1481 /4 8 Paint 1200 AL Isolated Input
1794-B10<0BE/A 10 Input /B Output 24y DC, Sink/Source
1734-[B16/4 16 Paint 24 DC Input, Sink
1794-IB16<0B16P 4, 16 Input/16 Output 244 DC, Sink/Protected Source
1794-1B32/4 32 Point 24 DC Input, Sink,
173418/ 8 Paint 244 DC Input, Sink
1794-|BES A 8 Paint 24% DC Sensor Input
1794-IC16/4 16 Paint 48 DC Input, Sink
1794-1D2/B 2 Channel 24¥ DC Incremental Encoder
1794 [E4=0E2/B 4 Input/2 Dutput 24 DC Monelsolated Analog LI
— Sho
Wendar: |41 | W Other ¥ Specialyl/0  Selectall |
W Analog W Digitsl W Commurication W Motion W Conbroller Clear &l |

.

Cancel | Help |

After you select the appropriate FLEX I/O module, the Module

Properties window opens.

4. Configure the module.
5. Add additional modules as needed.

The local daughtercard becomes the “parent module” to the remote
module. The controller organizer shows this parent/child relationship

between local and remote communication devices.

Publication 1794-UM001E-EN-P - June 2003




Communicating with Devices on an EtherNet/IP Link 4-9

This address variable:

Accessing remote /0

I/O information is presented as a structure of multiple fields, which
depend on the specific features of the I/O module. The name of the
structure is based on the location of the I/O module in the system.
Each I/0 tag is automatically created when you configure the I/O
module through the programming software. Each tag name follows
this format:

Location:SlotNumber:Type.MemberName.SubMemberName.Bit

where:

Is:

Location Identifies network location
LOCAL = local DIN rail or chassis
LOCAL? = extended-local DIN rail
ADAPTER_NAME = identifies remote adapter or bridge
SlotNumber Slot number of I/0 module in its chassis
Type Type of data
| = input
0 = output
C = configuration
S = status
MemberName Specific data from the I/0 module; depends on the type of data the module can store
For example, Data and Fault are possible fields of data for an 1/0 module. Data is the common name for
values the are sent to or received from I/0 points.
SubMemberName Specific data related to a MemberName.
Bit (optional) Specific point on the /0 module; depends on the size of the 1/0 module (0-31 for a 32-point module)

EXAMPLE

i

=-£5 1/0 Configuration
EQ [1]1783-EMBT /4 Ethernet_card
569 1794-8ENT /6 FLEX_ID_Adapter
----- 20 [0]1734-1B1648 input] |
----- & [111734-0B1644 output]
----- £ [2]11734-B1E input?
- [3]1794-0B164 output?
s =EkF|exE us Local
----- 0 [0]1734-IB1EA input
- [111734-0B16/4 output
-5 FlexBus Local? x

configured for direct connections

configured for rack-optimized
connections

—
|
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Device: Example Tag Names (automatically created by the software):

remote adapter “FLEX_adapter” FLEX_adapter:|
FLEX_adapter:l.SlotStatusBits
FLEX_adapter:|.Data
FLEX_adapter:0

FLEX_adapter:0.Data

remote “input1” in slot 0 FLEX_adapter:0:C

direct connection FLEX_adapter:0:C.Config
FLEX_adapter:0:C.Filter0_00_11
FLEX_adapter:0:C.Filter1_00_11
FLEX_adapter:0:C.Filter2_00_11
FLEX_adapter:0:C.Filter3_12_15
FLEX_adapter:0:C.Filter4_12_15
FLEX_adapter:0:C.Filter5_12_15
FLEX_adapter:0:C.ResetCounter
FLEX_adapter:0:C.DisableFilter

FLEX_adapter:0:l

FLEX_adapter:0:I.Fault
FLEX_adapter:0:l.Data

FLEX_adapter:0:.Counter
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Device: Example Tag Names (automatically created by the software):
remote “output1” in slot 1 FLEX_adapter:1:C
direct connection FLEX_adapter:1:C.SSDate

FLEX_adapter:1:l
FLEX_adapter:1:I.Fault
FLEX_adapter:1:0

FLEX_adapter:1:0.Data

remote “input2” in slot 2 FLEX_adapter:2:C

rack-optimized connection FLEX _adapter:2:C.Config
FLEX_adapter:2:C.Filter0_00_11

These tags are created as aliases into FLEX_adapter:2:C.Filter1_00_11

the FLEX_adapter: tag
FLEX_adapter:2:C.Filter2_00_11
FLEX_adapter:2:C.Filter3_12_15
FLEX_adapter:2:C.Filter4_12_15
FLEX_adapter:2:C.Filter5_12_15
FLEX_adapter:2:C.ResetCounter
FLEX_adapter:2:C.DisableFilter

FLEX_adapter:2:l

remote “output2” in slot 3 FLEX_adapter:3:C
rack-optimized connection FLEX_adapter:3:C.SSDate
FLEX_adapter:3:0

These tags are created as aliases into
the FLEX_adapter:0 tag

For examples of local 1/0O tags, see Chapter 3, Placing and Configuring
Local 1/O.
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Sending Messages

The FlexLogix controller can send MSG instructions to other
controllers over an EtherNet/IP link. Each MSG instruction requires
you to specify a target and an address within the target. The number
of messages that a device can support depends on the type of
message and the type of device:

This device: Support this many Support this many
unconnected messages: connected messages:

1756-ENBT module 256 128

(for a Logix5550 controller)

1788-ENBT daughtercard 5 32

(for a FlexLogix controller)

1794-AENT adapter

(for FLEX1/0)

The 1794-AENT adapter can support a total of 32 messages whether they be
connected, unconnected or some combination of both.

Ethernet PLC-5 controller

32 128

MSG instructions are unscheduled. The type of MSG determines
whether or not it requires a connection. If the MSG instruction
requires a connection, it opens the needed connection when it is
executed. You can configure the MSG instruction to keep the
connection open (cache) or to close it after sending the message.

This type of message: And this communication method: Uses a connection:
CIP data table read or write X
PLC2, PLC3, PLC5, or SLC (all types) CIP

CIP with Source ID

DH+ X
CIP generic CIP Optionall")
block-transfer read or write X

(1)
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Connected messages are unscheduled connections on EtherNet/IP.

If a MSG instruction uses a connection, you have the option to leave
the connection open (cache) or close the connection when the
message is done transmitting.

If you: Then:

Cache the connection The connection stays open after the MSG instruction is done.
This optimizes execution time. Opening a connection each time
the message executes increases execution time.

Do not cache the The connection closes after the MSG instruction is done. This
connection frees up that connection for other uses.

The controller has the following limits on the number of connections
that you can cache:

If you have this software Then you can cache:
and firmware revision:

11.x or earlier o block transfer messages for up to 16 connections
o other types of messages for up to 16 connections

12.x or later up to 32 connections

The FlexLogix controller supports one connected and one
unconnected MSG if you want to use the FlexLogix system as a bridge
to a device on another network. There is no buffer to store waiting
MSG instructions that bridge networks.

ATTENTION The .F.lexLogi.x controller’s performance degr.ades
significantly if you use the controller as a bridge.

Bridging over the FlexLogix controller should be
targeted toward applications that are not real time
dependent, such as RSLogix 5000 program
downloads and ControlFlash updates.
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Communicating with another Logix-based controller

All Logix-based controllers can use MSG instructions to communicate
with each other. The following examples show how to use tags in
MSG instructions between Logix-based controllers.

Type of MSG Instruction: Example Source and Destination:

Logix-based controller writes to source tag array_1
Logix-based controller

(CIP Data Table Write)
destinationtag  array_2

Logix-based controller reads from source tag array_1
Logix-based controller

(CIP Data Table Read)
destinationtag  array_2

The source and destination tags:
e must be controller-scoped tags.

e can be of any data type, except for AXIS, MESSAGE, or
MOTION_GROUP.
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Communicating with other controllers over EtherNet/IP

The FlexLogix controller also uses MSG instructions to communicate
with PLC and SLC controllers. The MSG instructions differ depending
on which controller initiates the instruction.

For MSG instructions originating from a FlexLogix controller to a PLC
or SLC controller:

Type of MSG Supported Source File Types: Supported Destination File Types:
Instruction:
FlexLogix writes  In the FlexLogix controller, specify the source data type Specify the destination file type based on the
to PLC-50r SLC  based on the destination device: destination device:

PLC-5: SINT, INT, DINT, or REAL PLC-5 typed write: S, B, N, or F

SLC: INT, REAL PLC-5 word-range write: S, B, N, F, 1,0, A, or D

SLC:B,NorF
Example source element: array_1 Example destination tag: N7:10
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Type of MSG Supported Source File Types: Supported Destination File Types:
Instruction:

FlexLogix writes  In the FlexLogix controller, select one of these data types: Use the PLC-2 compatibility file.
to PLC-2

SINT, INT, DINT, or REAL

Example source element: array_1 Example destination tag: 070
FlexLogix reads  Specify the destination file type based on the destination In the FlexLogix controller, specify the destination data
from PLC-5 or device: type based on the destination device:
SLC

PLC-5 typed read: S, B, N, or F PLC-5: SINT, INT, DINT, or REAL

PLC-5 word-range read: S, B, N, F. 1,0, A, or D SLC: INT, REAL

SLC:B,NorF

Example source element: N7:70 Example destination tag: array_1
FlexLogix reads ~ Use the PLC-2 compatibility file. In the FlexLogix controller, select one of these data types:
from PLC-2

SINT, INT, DINT, or REAL

Example source element: 070 Example destination tag: array_1

Publication 1794-UM001E-EN-P - June 2003



Communicating with Devices on an EtherNet/IP Link ~ 4-17

The FlexLogix controller can send typed or word-range commands to
PLC-5 controllers. These commands read and write data differently.
The following diagrams show how the typed and word-range

commands differ.

Typed read command

16-bit words in 32-bit words in
PLC-5 controller FlexLogix controller

2 E:> i 2

The typed commands maintain data structure and value.

Word-range read command

16-bit words in 32-bit words in
PLC-5 controller FlexLogix controller
T
1 2 | 1
|
2 4l 3
C> |
3 |
|
A [
|
|

The word-range commands fill the destination tag contiguously. Data
structure and value change depending on the destination data type.

The FlexLogix controller can process messages initiated from PLC or
SLC controllers. These messages use data table addresses. In order for
these controllers to access tags within the FlexLogix controller, you
map tags to data table addresses.
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Mapping addresses

The programming software includes a PLC/SLC mapping tool which
allows you to make an existing controller array tag in the local
controller available to PLC-2, PLC-3, PLC-5, or SLC controllers.

To map addresses:

1. From the Logic menu, select Map PLC/SLC Messages.

PLC2,3.5 / SLC Mapping | ]
—PLC 35 / 5LC Mapping
File: Mumber Tag Mame Cancel |
Help |

Delete Map |
—PLL 2 kapping

Tag Mame : LI

2. Specify this information:

For: In this field: Specify: For example:
PLC-3,PLC-5,and  File Number Type the file number of the data table in the 10
SLC controllers PLC/SLC controller.

Tag Name Type the array tag name the local controller uses to refer — array_1

to the PLC/SLC data table address. The tag must be an
integer array (SINT, INT, or DINT) that is large enough for
the message data.

PLC-2 controllers  Tag Name Type the tag name to be the PLC-2 compatibility file. 200

TIP You can map as many tags as you want to a PLC-3,
PLC-5, or SLC controller. You can map only one tag
to a PLC-2 controller.
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Type of MSG Instruction:

The following table shows example source and destination tags and
elements for different controller combinations.

Example Source and Destination:

PLC-5 writes to FlexLogix

SLC writes to FlexLogix
SLC 5/05
SLC 5/04 0S402 and above

SLC 5/03 0S303 and above

source element N7:10
destination tag “array_1"

The PLC-5, PLC-3, and SLC controllers support logical ASCIl addressing so you do not
have to map a compatibility file for MSG instructions initiated by a PLC-5, PLC-3, or SLC
controller. Place the FlexLogix tag name in double quotes (“).

You could optionally map a compatibility file. For example, if you enter 70 for the
compatibility file, you enter N70:0for the destination tag.

PLC-2 writes to FlexLogix

source element 010
destination tag 200
The destination tag is the three-digit PLC-2 address you specified for PLC-2 mapping.

PLC-5 reads from FlexLogix

SLC reads from FlexLogix

SLC 5/05
SLC 5/04 0S402 and above

SLC 5/03 0S303 and above

source tag “array_1"
destination element N7:10

The PLC-5, PLC-3, and SLC controllers support logical ASCII addressing so you do not
have to map a compatibility file for MSG instructions initiated by a PLC-5, PLC-3, or SLC
controller. Place the FlexLogix tag name in double quotes (“).

You could optionally map a compatibility file. For example, if you enter 70 for the
compatibility file, you enter N70:0for the source tag.

PLC-2 reads from FlexLogix

source tag 200
destination element 010

The source tag is the three-digit PLC-2 address you specified for PLC-2 mapping.

When the FlexLogix controller initiates messages to PLC or SLC
controllers, you do not have to map compatibility files. You enter the
data table address of the target device just as you would a tag name.

SLC 5/05 controllers, SLC 5/04 controllers (OS402 and above), and
SLC 5/03 controllers (OS303 and above) support logical ASCII
addressing and support PLC/SLC mapping (see the examples above).
For all other SLC or MicroLogix1000 controllers, you must map a
PLC-2 compatibility file (see the PLC-2 examples above).
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et/IP Link

Producing and
Consuming Data

Tag type: Description:

The FlexLogix controller supports the ability to produce (broadcast)
and consume (receive) system-shared tags over an EtherNet/IP link.
Produced and consumed data is accessible by multiple controllers
over an Ethernet network. The controller sends or receives data at a
predetermined RPI rate.

Produced and consumed tags must be controller-scoped tags of DINT
or REAL data type, or in an array or structure.

Specify:

produced These are tags that the controller o Enabled for producing

produced for other controllers to consume.

e How many consumers allowed

consumed These are tags whose values are produced o Controller name that owns the tag that the local controller

by another controller.

wants to consume
o Tag name or instance that the controller wants to consume
o Data type of the tag to consume

e Update interval of how often the local controller consumes
the tag

Publication 1794-UM001E-EN-P - June 2003

The producer and consumer must be configured correctly for the
specified data to be shared. A produced tag in the producer must be
specified exactly the same as a consumed tag in the consumer.

If any produced/consumed tag between a producer and consumer is
not specified correctly, none of the produced/consumed tags for that
producer and consumer will be transferred. For example, if a
FlexLogix controller is consuming three tags that another FlexLogix
controller consumes but the first tag is specified incorrectly, none of
the tags are transferred to the consuming FlexLogix controller.

However, one consumer failing to access shared data does not affect
other consumers accessing the same data. For example, if the
producing FlexLogix controller from the previous example also
produced tags for other consuming controllers but did so correctly,
those tags are still transferred to the additional consuming controllers.

Maximum number of produced and consumed tags

The maximum number of produced/consumed tags that you can
configure depends on the connection limits of the communication
device that transfers the produced/consumed data.

Each produced tag uses one connection for the tag and the first
configured consumer of the tag. Each consumer thereafter uses an
additional connection.
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Size limit of a produced or consumed tag

A produced or consumed tag can be as large as 488 bytes, but it must
also fit within the bandwidth of the EtherNet/IP network.

Producing a tag

Produced data must be of DINT or REAL data type or a structure. You
can use a user-defined structure to group BOOL, SINT, and INT data
to be produced. To create a produced tag:

1. You must be programming offline.

2. In the controller organizer, double-click the Controller Tags
folder and then click the Edit Tags tab.

3. Select the tag that you want to produce, or enter a new tag, and
display the Tag Properties dialog box.

4. Make sure the tag is controller scope.

5. Select the “Produce this tag” check box. Specify how many
controllers can consume the tag.

You can produce a base, alias, or consumed tag.

The consumed tag in a receiving controller must have the same data
type as the produced tag in the originating controller. The controller
performs type checking to ensure proper data is being received.

Produced tags require connections. The number of connections
depends on how many controllers are consuming the tags. The
controller requires one connection for the produced tag and the first
consumer. Then, the controller requires an additional connection for
each subsequent consumer.
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Consuming a tag

A consumed tag represents data that is produced (broadcast) by one
controller and received and stored by the consuming controller. To
create a consumed tag:

1. You must be programming offline.

2. In the controller organizer, double-click the Controller Tags
folder and then click the Edit Tags tab.

3. Select the tag that you want to consume, or enter a new tag, and
display the Tag Properties dialog box.

4. Specify:
In this field: Type or select:
Tag Type Select Consumed.
Controller Select the name of the other controller. You must have already created the controller in

the controller organizer for the controller name to be available.

Remote Tag Name
Remote Instance

Type a name for the tag in the other controller you want to consume.

Important: The name must match the name in the remote controller exactly, or the
connection faults.

RPI
(requested packet interval)

Type the amount of time in msec between updates of the data from the remote controller.
The local controller will receive data at least this fast.

Display Style

If you are creating a consumed tag that refers to a tag whose data type is BOOL, SINT,
INT, DINT, or REAL, you can select a display style. This display style defines how the tag
value will be displayed in the data monitor and ladder editor. The display style does not
have to match the display style of the tag in the remote controller.
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All consumed tags are automatically controller-scope.

The produced tag in the originating FlexLogix controller must have
the same data type as the consumed tag in the consuming FlexLogix
controller. The FlexLogix controller performs type checking to make
sure proper data is being received.

IMPORTANT If a consumed-tag connection fails, none of the tags

are transferred from the producing controller to the
consuming controller.
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Guidelines for Configuring
Connections

Example 1: FlexLogix
Controller and Remote 1/0

EtherNet/IP

Each 1788-ENBT communication daughtercard supports 32 1I/O
connections. How you configure these connections determines how
many devices the daughtercard can support.

If you have two communication daughtercards, use one for
communication and the other for remote I/O. While one daughtercard
can support both functions, performance can improve by separating
these functions onto separate daughtercards.

In the following example, one FlexLogix controller controls remote
I/0O through a 1794-AENT module.

FlexLogix controller
(Flex1)

1794-AENT with remote 1/0
(Remote1) 43325

Example 1: Controlling remote devices

This example has Flex1 controlling the I/O connected to the remote
1794-AENT module. The data the FlexLogix controller receives from
the remote I/O modules depends on how you configure the remote
I/O modules. You can configure each module as a direct connection
or as rack optimized. One chassis can have a combination of some
modules configured as a direct connection and others as

rack optimized.
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Example 1: Total connections required by Flex1

The following table calculates the connections used in this example.

Connection: Amount:

Flex1 controller to 3 local I/0 modules

rack-optimized connection for the DIN rail 1
direct connection for each /0 module 3
Flex1 controller to remote 1794-AENT 1
Flex1 to 4 remote /0 modules (through 1794-AENT) 4

all I/0 modules configured as direct connection

no connection to the 1794-AENT
total connections used: 9

If you configured the remote I/O modules as rack-optimized, you
would only need a rack-optimized connection to the 1794-AENT,
reducing the above example by 3 connections.

Examp]e 2: F|ex|_ogix In t}l:e follk(l)winlg example, oneHFleXLogiX Eontroiler con;lmlinicates
- with another FlexLogix controller over EtherNet/IP. Each FlexLogix

Controller to FIeXLoglx controller has its own local I/O

Controller

Distributed control EtherNet/IP

workstation

Flex1
1,1,2 XXX XXX.XXX.XXX, 1,0 1,1,2 XXX XXX.XXX.XXX, 1,0
(xxx.xxx.xxx.xxx is the IP address) (xxx.xxx.Xxx.xxx is the IP address)

Example 2: Sending a MSG instruction

To send a MSG from Flex1 to Flex2:

1. For Flex1, create a controller-scoped tag and select the
MESSAGE data type.

2. Enter a MSG instruction.
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In this example logic, a message is sent when a specific
condition is met. When count_send is set, send count_msg.

count_send  count_msg.en MSG
] F H/F Type - Unconfigured —CEN
Message Control count_msg .. —CDN>—
4<ER>*

3. Configure the MSG instruction. On the Configuration tab:

For this item: Specify:
Message Type CIP Data Table Read or

CIP Data Table Write
Source Tag Tag containing the data to be transferred
Number of Elements Number of array elements to transfer
Destination Tag Tag to which the data will be transferred

4. On the Communication tab, specify the communication path.

A communication path requires pairs of numbers. The first
number in the pair identifies the port from which the message
exits. The second number in the pair designates the node
address of the next device.

For this item: Specify:
Communication Path 1,1,2, XXX XXX XXX.XXX, 1,0
where:

1 is the FlexLogix backplane of Flex1

1is 1788-ENBT daughtercard in slot 1

2 is the EtherNet/IP port

XXX.XXX.XXX.XXX. 1S the IP address of Flex2
1 is the FlexLogix backplane of Flex2

0 is the controller slot of Flex2
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Example 2: Producing and consuming tags

Produced data must be of DINT or REAL data type or an array or
structure. You can use a user-defined structure to group BOOL, SINT,
and INT data to be produced. You can produce a base, alias, or
consumed tag.

The consumed tag must have the same data type as the produced tag

in the originating controller. The controller performs type checking to
ensure proper data is being received.

EtherNet/IP

Flex2 (controllerb) workstation
TagA DINT TagA  DINT
TagB REAL TagB REAL

This example shows Flex1 as producing TagA and consuming TagB:

| - tagh DINT Decimal
| tagh controllerb: tagh REAL Float
Eilm
TagA TagB
%~ Tag Properties - tagh o’ Tag Properties - tagB
General | General |
Mame: I Mame:
Description: ;I Description: ;I
Tag Type: @ Baze ( Alas O Consumed Tag Type:  Baze (" Alas % Consumed
Data Type: |D|NT _I [arfigures. | Contraller: Icontrollerb j Rl (ms):
Scope: IFIex_quic:k_start %emote Tag ItagB |2.D E
= ame
Shyle: IDecimaI j Data Type: IF!EAL _I [Earfiaue.. |
¥ Produce this tag for up to |2 E CORSLIMERS Shyles IFIoat j
I Produce this tag for up to |2 E CORSLIMERS
0K | Cancel | Lippli | Help | ak. | Cancel | Lippli | Help |

Each produced tags requires one connection for the producing
controller and an additional connection for each consuming
controller. Each consumed tag requires one connection.
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Example 2: Total connections required by Flex1

The following table calculates the connections used in this example.

Connection: Amount:

Flex1 controller to 3 local I/0 modules

rack-optimized connection for the DIN rail 1

direct connection for each 1/0 module 3
Flex1 controller to local 1788-ENBT 0
Flex1 controller to remote 1788-ENBT 0
connected, cached MSG from Flex1 to Flex2 1
produced TagA

produced from Flex1 to Flex2 1

other consumer (2 are configured) 1
consumed TagB 1

total connections used: 8

If you configured the local I/O modules as rack-optimized, you would
only need the DIN-rail connection to the I/O modules, reducing the
above example by 3 connections.

Examp|e 3: F|exl_ogix In t}}lle followSi151§ exampllel, On@lexLOﬁiX controllesr commlllmicates
- with a Logix5550 controller and an Ethernet PLC-5 controller
Controller to Other Devices .. 1ooneuip

Distributed control with a O\
ControlLogix controller as the .
coordinating controller

ControlLogix controller
== (Control1)

|
i
I B

I

EtherNet/IP

fu H
S RN
o[
= =4 @@ = = = QDE' BE g o %
FlexLogix controller = FlexLogix controller
(Flex1) Ethernet PLC-5 controller (Flex2)
(PLC5ET)
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Example 3: Sending MSG instructions

You configure a MSG instruction to a Logix5550 controller the same as
you do for a FlexLogix controller. All Logix-based controllers follow
the same MSG configuration requirements. See Example 2 above.

Configuring a MSG instruction for a PLC-5 controller depends on the
originating controller.

For MSG instructions originating from the FlexLogix controller to the
Ethernet PLC-5 controller:

Type of Logix MSG instruction: Source: Destination:

Typed Read any integer element (such as B3:0, SINT, INT, or DINT tag
T4:0.ACC, C5:0.ACC, N7:0, etc.)

any floating point element (such as F8:0,  REAL tag
PD10:0.SP., etc.)

Typed Write SINT or INT tag any integer element (such as B3:0,
T4:0.ACC, C5:0.ACC, N7:0, etc.)
REAL tag any floating point element (such as F8:0,
PD10:0.SP, etc.)
Word Range Read any data type (such as B3:0, T4:0, C5:0, SINT, INT, DINT, or REAL
R6:0, N7:0, F8:0, etc.)
Word Range Write SINT, INT, DINT, or REAL any data type (such as B3:0, T4:0, C5:0,

R6:0, N7:0, F8:0, etc.)

The PLC-5 controller supports logical ASCII addressing so you do not
have to map a compatibility file for MSG instructions initiated by a
PLC-5 controller. Place the FlexLogix tag name in double quotes ().

Type of MSG Instruction: Example Source and Destination:

PLC-5 writes to FlexLogix source element N7:10
destination tag “array_1"

PLC-5 reads from FlexLogix source tag “array_1"

destination element N7:10
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Example 3: Total connections required by Flex1

The following table calculates the connections used in this example.

Connection: Amount:

Flex1 controller to 3 local I/0 modules

rack-optimized connection for the DIN rail 1
direct connection for each I/0 module 3
Flex1 controller to local 1788-ENBT 0
connected, cached MSG from Flex1 to Control1 1
connected, cached MSG from Flex1 to PLC-5E1 1

total connections used: 6

If you configured the local I/O modules as rack-optimized, you would
only need the DIN-rail connection to the I/O modules, reducing the
above example by 3 connections.
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Examp|e 4: Using F|ex|_ogix You can use the FlexLogix controller to bridge messages between

as a Bridge

EtherNet/IP A

devices; the controller supports one connected and one unconnected
message between devices. The FlexLogix controller will not bridge
I/O data, only messaging data, and there is no buffer to store waiting
messages that bridge networks.

IMPORTANT The FlexLogix controller’s performance degrades

significantly if you use the controller as a bridge.
Bridging over the FlexLogix controller should be
targeted toward applications that are not real time
dependent, such as RSLogix 5000 program
downloads and ControlFlash updates.

For example, in the example below a message originates at a
workstation and is bridged over FlexLogix to a PanelView station.

workstation

EtherNet/IP B

FlexLogix system
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PanelView station

In the example above, the message originates and ends on
EtherNet/IP. The FlexLogix controller will bridge messages between
different networks. However, the FLexLogix controller cannot bridge a

message that originates on DeviceNet. For more information, see
Table 4.1.
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Table 4.1

Bridging Over the FlexLogix Controller

The FlexLogix controller can bridge messages that

originate on this network:

and end of this network:

EtherNet/IP

EtherNet/IP
ControlNet
DeviceNet

RS-232

ControlNet

EtherNet/IP
ControlNet
DeviceNet

RS-232

RS-232

EtherNet/IP
ControlNet

DeviceNet

IMPORTANT HARLS that when the FlexLogix controller is used as a

bridge, you do not have to account for the message’s
communication path in the controller’s configuration.

However, if the message originates with the
FlexLogix controller, you must configure the
message’s communication path in the controller’s
configuration. For more information on how to
configure the message’s communication path, see
Example 2 on page 4-24.
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] Notes:
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Chapter 5

Communicating with Devices on a
ControlNet Link

Using This Chapter

For information about: See page
Configuring your system for a ControlNet link 5-1
Configuring remote 1/0 55
Sending messages 511
Producing and consuming data 5-17
Guidelines for configuring connections 5-21
Example 1: FlexLogix controller and remote 1/0 5-22
Example 2: FlexLogix controller to FlexLogix controller 5-24
Example 3: FlexLogix controller to other devices 5-27
Example 4: Using FlexLogix as a bridge 5-33

cOnﬁguring Your 8ystem for For the FlexLogix controller to operate on a ControlNet network,
. d:
a ControlNet Link you nee

e a workstation with an appropriate ControlNet
communication daughtercard

e a 1788-CNx communication daughtercard installed in the
FlexLogix communication slot

e RSLinx software to configure the ControlNet
communication driver

® RSLogix5000 programming software to configure the 1788-CNx
communication daughtercard as part of the FlexLogix system

e RSNetWorx for ControlNet software to schedule the FlexLogix
system on the network
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Step 1: Configure the hardware

Before you can connect the FlexLogix system to the ControlNet
network, you must configure the 1788-CNx communication
daughtercard and make sure it’s properly installed in the
FlexLogix controller.

slot 1
A slot 2

/ TRTRIRIR

=

43324

Remember which slot you use for which communication
daughtercard. You'll need the slot number to configure the
communication daughtercard in the RSLogix 5000 programming
software. The controller uses slot 0.

For more information about configuring a 1788-CNx communication
daughtercard, see:

For this card: See this document:
1788-CNC, -CNCR 1788-IN002
1788-CNF, -CNFR 1788-IN005
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Step 2: Configure the communication driver

Use RSLinx software to configure the ControlNet communication

driver. Select the appropriate communication driver for the
communication daughtercard in your workstation.

1. In RSLinx software, select Configure Driver. Select the appropriate driver.

-Eile WEDN Communications

5 Rockwell Software RSLin Lite - [RSWho - 1]

Station  Securty Window Help — Available Driver Types:

IAIIen-BradIey 1784-K T L) devices

Configure Shortcuts...
Configure Client Applications...
Configure CIE Options...

tt Browsing

Configure Drivers

d

Lloze

Help

r— Configured Drivers:
% » Mame and Description

| Statuz

Driver Diagnostics...
CIF Diagnostics. ..

in= Gateways
Etherret

[Earfigure...
Startup,..
Sitart

Stop

LELE

Welete

The installation instructions for the communications daughtercard should identify which

communication driver to install.

2. Specify the appropriate settings. For example:

If you are using this device:

Specify this information:

1784-KTCx card

memory address, which must match the switch setting on the card

I/0 base address, which must match the switch setting on the card

ControlNet node address

1784-PCC card

ControlNet node address (MAC ID)

1784-PCIC card

ControlNet node address (MAC ID)
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Step 3: Configure the daughtercard as part of the system

Use RSLogix 5000 programming software to map the 1788-CNx
communication daughtercard as part of the FlexLogix system. In the
Controller Organizer, add the communication daughtercard to the I/O
Configuration folder.

1. In RSLogix 5000 programming software, select the I/0 Configuration folder.
2 Right-click to select New Module and add a 1788-CNx communication daughtercard.
3. Specify the appropriate communication daughtercard settings.

SLogix 5000 - quick_start [1794-L33/, Select Module Type [X]

File Edit “iew Search Logic Communicati

M ajor Bevision:

EEEEEEEEE =

Difline . I RN —] Desam
Mo Forces b, ™ ok q] A : g,
Mo Edits a :: E:;T 1788-CNCR /4 1788 ContralNet Bridge, Redundant Coax Media
,7 [1788-CHF A4 1788 ControlMet Bridge, Fiber Media
- 1788-CHFR /A 1788 ControlMet Bridge, Redundant Fiber Media
"0 PowerUp Handier ;I [1785-DMBO /A 1788 DeviceMet Scanner

Tasks
E@ MainT ask
. BB MainProgram

-3 Unzcheduled Programs
EIS Motion Groups

-3 Ungrouped Axes i~ Sho
..... BT Trends Wendor: IAII j ¥ Other W Specialy 140 Select Al |
E-£5] Data Types
Cﬂ, User-Defined ¥ &nalog ¥ Digital W Communication ¥ Motion [ Controller Clear Al |
-5, Stings

Cﬂ, edse-:iE;:G ak. I Cancel | Help |

L Module-Defined

3 I
[ =N UIRE
I P=epE | e
» Module Properties - Controller [1788-CNC/A 1.1) E
Type: 1788-CHCAA 1788 ControlM et Bridge, Coax Media
4. Specify the slot number (1 or 2) where you installed Vendor:  Allen-Bradley
the communication daughtercard. tamE——feneteerd P | s |1 |
Drescription: ;I
=

Bevision: |1_ I‘I _,::' Electronic Keying: IEompatibIe M odule 'l

Cancel < Back Mext » | Finizh »» I Help

Complete your system configuration and develop your program logic.
Then download the project to the FlexLogix controller.
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cOnﬁguring Remote I/0 The FlexLogix controller supports remote I/O over a ControlNet link.
Configuring I/O in a remote chassis is similar to configuring local I/O.
The difference is that you must also configure the communication
daughtercard (1788-CNx) in the local chassis and the communication
module in the remote chassis.

To configure a remote I/O module:

1. Inthe Controller Organizer, select the I/Q Configuration Folder. Add and configure a 1788-CNx communication daughtercard. This is the
| local communication daughtercard.

2. Specify the appropriate communication daughtercard settings.

RS5Logix 5000 - quick_start [1794-L33/,
File Edit “iew Search Logic Communicati

Select Module Type E

Tupe: M ajor Bevision:

EEEIEEEEEE
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Mo Edits a [ BaT 1788-CNCR /4 1788 ContralNet Bridge, Redundant Coax Media
== [T |10 ; : i
,7 [1788-CHF A4 1788 ControlMet Bridge, Fiber Media
- 1788-CHFR /A 1788 ControlMet Bridge, Redundant Fiber Media
"5 PowerUp Hander ;I 1788-DNBOA 1788 DeviceMet Scanner
153 Tasks

E@ ainT ask
] EE; I ainProgram

ragram T ags
; B3 MainRoutine
23 Unzcheduled Programs

=3 Mation Groups

— Sho
Wendor: IAII j ¥ Other W Specialy 140 Select Al |
V Analog W Digital ¥ Communication W Motion V) Controller Clear Al |

Cﬂ, Eo 0K I Cancel | Help |

-5 Module-Defined
B85

E-81 FlexBus L
; (B0

\} Module Properties - Controller [1788-CNC/A 1.1) E

Type: 1788-CHCAA 1788 ControlM et Bridge, Coax Media
3. Specify the slot number (1 or 2) where you installed Vendor:  AllenBradley
the communication daughtercard. TYamE——[cr=tcard > [ =
Drescription: ;I
=

Bevision: |1_ I‘I _,::' Electronic Keying: IEompatibIe M odule 'l

Cancel < Back Mext » | Finizh »» I Help
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3. In the Controller Organizer, select the local 1788-CNx communication daughtercard you just added. Add and configure the remote
| communication module (1794-ACN15 in this example)
4. Specify the appropriate communication module settings.

SLogix 5000 - quick_start [1794-L33/A]

Select Module Type E
File Edit %iew Search Logic Communications 1 . Maor Fisvisian
Ahpe bis :
| al=E] & FlEe] o] [1754ACNTS/C R
Offline 0. I RUN I— U —
e LI q} 1 Type | Diezcription I
ofeiess |l 1788-CHZDN 1788 ContrallNet to DeviceNet Linking Dievics B
Mo Edits 2| o [1788-CNC A 1788 CantralNet Bridge, Coax Media
il 1788-CHNCR /A 1788 ContralM et Bridge, Redundant Coax Media
B [1788-CHF A4 1788 ControlMet Bridge, Fiber Media
=5 Tasks ;I 1788-CHFR /A 1788 ControlMet Bridge, Redundant Fiber Media
E@ MainT azsk 17 /T ; antralk pter
. =-E8 MainProgram 1794-ACHNR15/C 1794 ControlMet Adapter, Redundant Media
Program Tags 1797-ACHR15/C 1797 ControlMet Adapter, Redundant Media
Hh MainRoutine » COMTROLMET-MODULE Generic ControlNet Module
(51 Unscheduled Programs FlexPak 3000 FlexPak 3000 DC Drive
s G'/3000 GY3000 AC Drive |
Fanelfiew 2711 Paneliew Operator Terminal LI
— Sho

Eendor:IAII j IV Other ¥ Specialty 140 Select Al |
V Analog W Digital ¥ Communication W Motion V) Controller Clear Al |

(-39 Module-Defined ’TI — —
=15 140 Configuration ancel | elp |

-5 FlexBus Local
& [O]17344B1¢ Cut

P raTna And

\} Module Properties - cnet_card [1794-ACN15/C 3.1) E
Type: 1794-ACH15/C 1794 ControlMet Adapter
Wendor: Allen-Bradley
Parent: chet_card

Name: Iremote_cneﬂ Node: |1 _|:;'
Drescription: I ﬂ Chassiz Size: I8 _:|

Caomm Format: IHaCk Optimization j

Revision: |3 I‘I _,::' Electronic Keying: IEompatibIe Module vl

Cancel < Back Mext » | Finizh »» I Help

5. Add and configure the remote I/0 modules on the remote communication module you just added.

The local daughtercard becomes the “parent module” to the remote
module. The controller organizer shows this parent/child relationship
between local and remote communication devices.

Configure I/O modules for the remote communication module by
adding them to the remote communication module (i.e., right-click the
1794-ACN15 module and select New Module). Configure the remote
I/O modules the same way you do local I/O modules.
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This address variable:

Is:

Accessing remote /0

I/O information is presented as a structure of multiple fields, which
depend on the specific features of the I/O module. The name of the
structure is based on the location of the I/O module in the system.
Each I/0 tag is automatically created when you configure the I/O
module through the programming software. Each tag name follows

this format:

Location:SlotNumber:Type.MemberName.SubMemberName.Bit

where:

Location Identifies network location
LOCAL = local DIN rail or chassis
LOCAL? = extended-local DIN rail
ADAPTER_NAME = identifies remote adapter or bridge
SlotNumber Slot number of 1/0 module in its chassis
Type Type of data
| = input
0 = output
C = configuration
S = status
MemberName Specific data from the 1/0 module; depends on the type of data the module can store
For example, Data and Fault are possible fields of data for an 1/0 module. Data is the common name for
values the are sent to or received from /0 points.
SubMemberName Specific data related to a MemberName.
Bit (optional) Specific point on the /0 module; depends on the size of the 1/0 module (0-31 for a 32-point module)

EXAMPLE

El‘&r‘] 10 Configuration
=-4F 1733-CNCAA cret

-5 FlexBus Local
S [0] 1794-1B1E24 input
L@ [1]11794-0B1648 autput
-5 FlepBus Local?

=@ 1 1794-5CN15/C FLEX_adapter
L [0]1794-B 164 input]
- [111794-0B16/4 output] —
@D [2]1794-B 16 input?
LG [3]1794-0B 168 autputz —

] configured for direct connections

— configured for rack-optimized

connections
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Device: Example Tag Names (automatically created by the software):

remote adapter “FLEX_adapter” FLEX_adapter:|
FLEX_adapter:l.SlotStatusBits
FLEX_adapter:|.Data
FLEX_adapter:0

FLEX_adapter:0.Data

remote “input1” in slot 0 FLEX_adapter:0:C

direct connection FLEX_adapter:0:C.Config
FLEX_adapter:0:C.Filter0_00_11
FLEX_adapter:0:C.Filter1_00_11
FLEX_adapter:0:C.Filter2_00_11
FLEX_adapter:0:C.Filter3_12_15
FLEX_adapter:0:C.Filter4_12_15
FLEX_adapter:0:C.Filter5_12_15
FLEX_adapter:0:C.ResetCounter
FLEX_adapter:0:C.DisableFilter

FLEX_adapter:0:l

FLEX_adapter:0:I.Fault
FLEX_adapter:0:l.Data

FLEX_adapter:0:.Counter
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Device: Example Tag Names (automatically created by the software):
remote “output1” in slot 1 FLEX_adapter:1:C
direct connection FLEX_adapter:1:C.SSDate

FLEX_adapter:1:l
FLEX_adapter:1:I.Fault
FLEX_adapter:1:0

FLEX_adapter:1:0.Data

remote “input2” in slot 2 FLEX_adapter:2:C

rack-optimized connection FLEX _adapter:2:C.Config
FLEX_adapter:2:C.Filter0_00_11

These tags are created as aliases into FLEX_adapter:2:C.Filter1_00_11

the FLEX_adapter: tag
FLEX_adapter:2:C.Filter2_00_11
FLEX_adapter:2:C.Filter3_12_15
FLEX_adapter:2:C.Filter4_12_15
FLEX_adapter:2:C.Filter5_12_15
FLEX_adapter:2:C.ResetCounter
FLEX_adapter:2:C.DisableFilter

FLEX_adapter:2:l

remote “output2” in slot 3 FLEX_adapter:3:C
rack-optimized connection FLEX_adapter:3:C.SSDate
FLEX_adapter:3:0

These tags are created as aliases into
the FLEX_adapter:0 tag

For examples of local 1/0O tags, see Chapter 3, Placing and Configuring
Local 1/O.
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sChedu“ng the ControlNet Use RSNetWorx software to schedule the ControlNet network. The
Network controller project must already be downloaded from RSLogix 5000

W programming software to the controller and the controller must be in
Program or Remote Program mode.

1. In RSNetWorx software, go online, enable edits, and survey the netwaork.

125 ControlNet.xc - RSNetWar for ContralNet =

File Edit Yiew Metwok Device Tools Help

B)&-w(&(y x| [[@allilE e &
= B
& I EdiisEnabied Curent Cunent
2| Metwok Update Time [msf. 500 #vg. Schedled Band:  13.08% Connestion Memery U
=
2| Unscheduled Bytes Per Sec: 478819 Feak Scheduled Band. 13925
E 4] | 3
Hardware & 175E-AIDIA 17ER- A0/ =
- ControlNet
EHED Category
AC Diive
AL Drive - Mo Diive Dbject
Cammurnication Adapter
Cantialbet to SCANpot o 0
DE Diive - Mo Drive Object
Human Machine Interface
Frogrammale Logic Controller
Saltware
EHED Vendor
Fiockwell Automation - Allen-Bra 05

Rockwell Automation - Reliance
=R i

FlexLogix System

FlexLogix System 1784-KTCH1E

SR
0 0
2 | e[ ] }, Graph (T Emadihen 15

Offine %

2. Specify the network update time (NUT)

£, CantrolNet (2) - RSNetWoarx
Metwok Edt View Selection Help

Pending Pending
' Edts Ensbled Curent  Pending Curent  Optimized Edits  Merged Edits
Wetwork Update Time [msf. 500 50 4vg Scheduled Band,  41.82%  41.82% 41.82%
Unscheduled Bytes Per Sec: 330383 330383 Feak Scheduled Band.  4257%  4267% 4267%

The default NUT is 5ms.

The NUT you specify must be lower than or equal to the lowest RPI in your ControlNet network. The RPI numbers for the local and extended-local
DIN rails do not affect the network NUT.

3. After you specify the NUT, save and re-write the schedule for all connections.

Save Configuration HE
Save Typ: QK

= {fiptimize and re-wiits scheduls for ail connections Cancel
" Merge changes into existing scheduls
Help

Every device on the network must be in Program or Remote Program mode for the software to re-write all its connections. If a device is not in the
correct mode, the software prompts you to let it change the device’s mode.
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Sending Messages The FlexLogix controller can send MSG instructions to other
controllers over a ControlNet link. Each MSG instruction requires you
to specify a target and an address within the target. The number of
messages that a device can support depends on the type of message
and the type of device:

This device: Support this many Support this many
unconnected messages: connected messages:

1756-CNB or 1756-CNBR module 20 64

(for a Logix5550 controller)

1788-CNx daughtercard 5 32

(for a FlexLogix controller)
with a maximum of 9 scheduled

ControlNet PLC-5 controller 32 128

MSG instructions are unscheduled. The type of MSG determines
whether or not it requires a connection. If the MSG instruction
requires a connection, it opens the needed connection when it is
executed. You can configure the MSG instruction to keep the
connection open (cache) or to close it after sending the message.

This type of message: And this communication method: Uses a connection:
CIP data table read or write X
PLC2, PLC3, PLC5, or SLC (all types) CIP

CIP with Source ID

DH+ X
CIP generic CIP Optional(”
block-transfer read or write X

M You can connect CIP generic messages, but for most applications, we recommend you leave CIP generic messages unconnected.
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Connected messages are unscheduled connections on ControlNet.

If a MSG instruction uses a connection, you have the option to leave
the connection open (cache) or close the connection when the
message is done transmitting.

If you: Then:

Cache the connection The connection stays open after the MSG instruction is done.
This optimizes execution time. Opening a connection each time
the message executes increases execution time.

Do not cache the The connection closes after the MSG instruction is done. This
connection frees up that connection for other uses.

The controller has the following limits on the number of connections
that you can cache:

If you have this software Then you can cache:
and firmware revision:

11.x or earlier o block transfer messages for up to 16 connections
o other types of messages for up to 16 connections

12.x or later up to 32 connections

The FlexLogix controller supports one connected and one
unconnected MSG if you want to use the FlexLogix system as a bridge
to a device on another network. There is no buffer to store waiting
MSG instructions that bridge networks.

ATTENTION The .F.lexLogi.x controller’s performance degr.ades
significantly if you use the controller as a bridge.

Bridging over the FlexLogix controller should be
targeted toward applications that are not real time
dependent, such as RSLogix 5000 program
downloads and ControlFlash updates.
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Communicating with another Logix-based controller

All Logix-based controllers can use MSG instructions to communicate
with each other. The following examples show how to use tags in
MSG instructions between Logix-based controllers.

Type of MSG Instruction: Example Source and Destination:

Logix-based controller writes to source tag array_1
Logix-based controller

(CIP Data Table Write)
destinationtag  array_2

Logix-based controller reads from source tag array_1
Logix-based controller

(CIP Data Table Read)
destinationtag  array_2

The source and destination tags:
e must be controller-scoped tags.

e can be of any data type, except for AXIS, MESSAGE, or
MOTION_GROUP.
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Type of MSG
Instruction:

Communicating with other controllers over ControlNet

The FlexLogix controller also uses MSG instructions to communicate
with PLC and SLC controllers. The MSG instructions differ depending
on which controller initiates the instruction.

For MSG instructions originating from a FlexLogix controller to a PLC

or SLC controller:

Supported Source File Types:

Supported Destination File Types:

FlexLogix writes
to PLC-5 or SLC

In the FlexLogix controller, specify the source data type
based on the destination device:

PLC-5: SINT, INT, DINT, or REAL
SLC: INT or REAL

Example source element: array_1

Specify the destination file type based on the
destination device:

PLC-5 typed write: S, B, N, or F
PLC-5 word-range write: S, B, N, F, 1, 0, A, or D
SLC:B,NorF

Example destination tag: N7:10

FlexLogix writes
to PLC-2

In the FlexLogix controller, select one of these data types:
SINT, INT, DINT, or REAL

Example source element: array_1

Use the PLC-2 compatibility file.

Example destination tag: 070

FlexLogix reads
from PLC-5 or
SLC

Specify the destination file type based on the destination
device:

PLC-5 typed read: S, B, N, or F
PLC-5 word-range read: S, B, N, F. 1,0, A, or D
SLC:B,NorF

Example source element: N7:70

In the FlexLogix controller, specify the destination data
type based on the destination device:

PLC-5: SINT, INT, DINT, or REAL
SLC: INT or REAL

Example destination tag: array_1

FlexLogix reads
from PLC-2

Use the PLC-2 compatibility file.

Example source element: 070

In the FlexLogix controller, select one of these data types:
SINT, INT, DINT, or REAL

Example destination tag: array_1
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Typed read command

16-bit words in 32-bit words in
PLC-5 controller FlexLogix contr

The FlexLogix controller can send typed or word-range commands to
PLC-5 controllers. These commands read and write data differently.
The following diagrams show how the typed and word-range
commands differ.

Word-range read command

16-bit words in 32-bit words in
oller PLC-5 controller FlexLogix controller

2 E:> i

T
|
|
2 2 g | 3
C> |
|
|
[
|
|

3 3 3
4 4 4
The typed commands maintain data structure and value. The word-range commands fill the destination tag contiguously. Data

structure and value change depending on the destination data type.

The FlexLogix controller can process messages initiated from PLC or
SLC controllers. These messages use data table addresses. In order for
these controllers to access tags within the FlexLogix controller, you
map tags to data table addresses.

Mapping addresses

The programming software includes a PLC/SLC mapping tool which
allows you to make an existing controller array tag in the local
controller available to PLC-2, PLC-3, PLC-5, or SLC controllers.

To map addresses:
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For: In this field:

1. From the Logic menu, select Map PLC/SLC Messages.

PLC2,3.5 / SLC Mapping | ]
—PLC 35 / 5LC Mapping
File: Mumber Tag Mame Cancel |
Help |
Delete Map |
—PLL 2 kapping
Tag Mame : LI

2. Specify this information:

Specify: For example:

PLC-3,PLC-5,and File Number
SLC controllers

Type the file number of the data table in the 10
PLC/SLC controller.

Tag Name

Type the array tag name the local controller uses to refer — array_1
to the PLC/SLC data table address. The tag must be an

integer array (SINT, INT, or DINT) that is large enough for

the message data.

PLC-2 controllers  Tag Name

Type the tag name to be the PLC-2 compatibility file. 200

Type of MSG Instruction:

TIP You can map as many tags as you want to a PLC-3,
PLC-5, or SLC controller. You can map only one tag
to a PLC-2 controller.

The following table shows example source and destination tags and
elements for different controller combinations.

Example Source and Destination:

PLC-5 writes to FlexLogix
SLC writes to FlexLogix
SLC 5/05

SLC 5/04 0S402 and above

SLC 5/03 0S303 and above

source element N7:10
destination tag “array_1"

The PLC-5, PLC-3, and SLC controllers support logical ASCII addressing so you do not
have to map a compatibility file for MSG instructions initiated by a PLC-5, PLC-3, or SLC
controller. Place the FlexLogix tag name in double quotes (“).

You could optionally map a compatibility file. For example, if you enter 70 for the
compatibility file, you enter N70:0for the destination tag.

PLC-2 writes to FlexLogix

source element 010
destination tag 200
The destination tag is the three-digit PLC-2 address you specified for PLC-2 mapping.
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Type of MSG Instruction:

Example Source and Destination:

PLC-5 reads from FlexLogix
SLC reads from FlexLogix

SLC 5/05
SLC 5/04 0S402 and above

SLC 5/03 0S303 and above

source tag “array_1"
destination element N7:10

The PLC-5, PLC-3, and SLC controllers support logical ASCII addressing so you do not
have to map a compatibility file for MSG instructions initiated by a PLC-5, PLC-3, or SLC
controller. Place the FlexLogix tag name in double quotes (“).

You could optionally map a compatibility file. For example, if you enter 70 for the
compatibility file, you enter N70:0for the source tag.

PLC-2 reads from FlexLogix

source tag 200
destination element 010

The source tag is the three-digit PLC-2 address you specified for PLC-2 mapping.

Producing and
Consuming Data

Tag type: Description:

When the FlexLogix controller initiates messages to PLC or SLC
controllers, you do not have to map compatibility files. You enter the
data table address of the target device just as you would a tag name.

SLC 5/05 controllers, SLC 5/04 controllers (OS402 and above), and
SLC 5/03 controllers (OS303 and above) support logical ASCIT
addressing and support PLC/SLC mapping (see the examples above).
For all other SLC or MicroLogix1000 controllers, you must map a
PLC-2 compatibility file (see the PLC-2 examples above).

The FlexLogix controller supports the ability to produce (broadcast)
and consume (receive) system-shared tags over a ControlNet link.
Produced and consumed data is accessible by multiple controllers
over a ControlNet network. Produced and consumed data are
scheduled connections because the controller sends or receives data
at a predetermined RPI rate.

Produced and consumed tags must be controller-scoped tags of DINT
or REAL data type, or in an array or structure.

Specify:

produced These are tags that the controller o Enabled for producing

produced for other controllers to consume.

e How many consumers allowed

consumed These are tags whose values are produced o Controller name that owns the tag that the local controller

by another controller.

wants to consume
o Tag name or instance that the controller wants to consume
o Data type of the tag to consume

o Update interval of how often the local controller consumes
the tag

The producer and consumer must be configured correctly for the
specified data to be shared. A produced tag in the producer must be
specified exactly the same as a consumed tag in the consumer.
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If any produced/consumed tag between a producer and consumer is
not specified correctly, none of the produced/consumed tags for that

producer and consumer will be transferred. However, other
consumers can still access their shared tags, as long as their tags are
specified correctly. One consumer failing to access shared data does
not affect other consumers accessing the same data.

Maximum number of produced and consumed tags

The maximum number of produced/consumed tags that you can
configure depends on the connection limits of the communication
device that transfers the produced/consumed data.

Each produced tag uses one connection for the tag and the first

configured consumer of the tag. Each consumer thereafter uses an
additional connection.

Size limit of a produced or consumed tag

A produced or consumed tag can be as large as 488 bytes, but it must

also fit within the bandwidth of the ControlNet network:

e As the number of connections over a ControlNet network

increases, several connections, including produced or consumed

tags, may need to share a network update.
e Since a ControlNet network can only pass 500 bytes in one

update, the data of each connection must be less than 488 bytes

to fit into the update.

If a produced or consumed tag is too large for your ControlNet
network, make one or more of the following adjustments:

e Reduce the Network Update Time (NUT). At a faster NUT, less
connections have to share an update slot.

e Increase the Requested Packet Interval (RPI) of all connections.
At a higher RPI, connections can take turns sending data during

an update slot.
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e For a ControlNet bridge module (CNB or CNBR) in a remote
chassis, select the most efficient communication format for that
chassis:.

Are most of the modules in the Then select this communication
chassis non-diagnostic, digital format for the remote

1/0 modules? communication module:
yes rack optimization
no none

The Rack Optimization format uses an additional 8 bytes for
each slot in its chassis. Analog modules or modules that are
sending or getting diagnostic, fuse, or timestamp data require
direct connections and cannot take advantage of the rack
optimized form. Selecting “None” frees up the 8 bytes per slot
for other uses, such as produced or consumed tags.

e Separate the tag into two or more smaller tags:

— Group the data according to similar update rates. For
example, you could create one tag for data that is critical and
another tag for data that is not as critical.

— Assign a different RPI to each tag.
e Create logic to transfer the data in smaller sections (packets).

Producing a tag

Produced data must be of DINT or REAL data type or an array or
structure. You can use a user-defined structure to group BOOL, SINT,
and INT data to be produced. To create a produced tag:

1. You must be programming offline.

2. In the controller organizer, double-click the Controller Tags
folder and then click the Edit Tags tab.

3. Select the tag that you want to produce, or enter a new tag, and
display the Tag Properties dialog box.

4. Make sure the tag is controller scope.

5. Select the “Produce this tag” check box. Specify how many
controllers can consume the tag.

You can produce a base, alias, or consumed tag.
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The consumed tag in a receiving controller must have the same data
type as the produced tag in the originating controller. The controller
performs type checking to ensure proper data is being received.

Produced tags require connections. The number of connections
depends on how many controllers are consuming the tags. The
controller requires one connection for the produced tag and the first
consumer. Then, the controller requires an additional connection for
each subsequent consumer.

Consuming a tag

A consumed tag represents data that is produced (broadcast) by one
controller and received and stored by the consuming controller. To
create a consumed tag:

1. You must be programming offline.

2. In the controller organizer, double-click the Controller Tags
folder and then click the Edit Tags tab.

3. Select the tag that you want to consume, or enter a new tag, and
display the Tag Properties dialog box.

4. Specify:
In this field: Type or select:
Tag Type Select Consumed.
Controller Select the name of the other controller. You must have already created the controller in

the controller organizer for the controller name to be available.

Remote Tag Name
Remote Instance

Type a name for the tag in the other controller you want to consume.

Important: The name must match the name in the remote controller exactly, or the
connection faults.

If the remote controller is a ControlNet PLC-5, this field is Remote Instance. Select the
instance number (1-128) of the data on the remote controller.

RPI
(requested packet interval)

Type the amount of time in msec between updates of the data from the remote controller.
The local controller will receive data at least this fast.

Display Style

If you are creating a consumed tag that refers to a tag whose data type is BOOL, SINT,
INT, DINT, or REAL, you can select a display style. This display style defines how the tag
value will be displayed in the data monitor and ladder editor. The display style does not
have to match the display style of the tag in the remote controller.
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Guidelines for Configuring
Connections

To consume data from a remote controller, use RSNetWorx software to
schedule the connection over the ControlNet network.

The produced tag in the originating FlexLogix controller must have
the same data type as the consumed tag in the other FlexLogix
controller. The FlexLogix controller performs type checking to ensure
proper data is being received.

IMPORTANT If a consumed-tag connection fgﬂs, none of the tags
are transferred from the producing controller to the

consuming controller.

Each 1788-CNx communication daughtercard supports 9 scheduled
connections. How you configure these connections determines how
many devices the daughtercard can support.

If you have two communication daughtercards, use one for
communication and the other for remote I/O. While one daughtercard
can support both functions, performance can improve by separating
these functions onto separate daughtercards.

The NUT and RPI also play a part in determining how many
connections a 1788-CNx can support in a given application, assuming
the RPIs will be the same for all connections. You must also make
sure that you do not exceed the maximum number of bytes per NUT.

e With the NUT = 5ms, the limit is 3 connections
e With the NUT = 10ms, the limit is 7connections
e With the NUT > 20ms, the limit is 9 connections
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Example 1: FlexLogix

Controller and Remote 1/0

ControlNet

Determining the API

The API (actual packets per interval) is related to the RPI for the
connection and the NUT of the network. Use this table to select the
API to enter in the above worksheet:

If: Enter this value for the API:
RPI > NUT and RPI < 2=NUT NUT

RPI > 2+NUT and RPI < 4xNUT 2=NUT

RPI > 4+NUT and RPI < 8+NUT 4=NUT

RPI > 8+NUT and RPI < 16+NUT 8xNUT

RPI > 16+NUT and RPI < 32=NUT 16=NUT

RPI > 32+NUT and RPI < 64=NUT 32=NUT

RPI > 64+NUT and RPI < 128+NUT 64+«NUT

RPI > 128+NUT 128+NUT

In the following example, one FlexLogix controller controls remote
I/O through a 1794-ACN15 module.

FlexLogix controller
(Flex1)
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Example 1: Controlling remote devices

This example has Flex1 controlling the I/O connected to the remote
1794-ACN15 module. The data the FlexLogix controller receives from
the remote I/O modules depends on how you configure the remote
I/O modules. You can configure each module as a direct connection
or as rack optimized. One chassis can have a combination of some
modules configured as a direct connection and others as

rack optimized.

Example 1: Total connections required by Flex1

The following table calculates the connections used in this example.

Connection: Amount:

Flex1 controller to 3 local I/0 modules

rack-optimized connection for the DIN rail 1
direct connection for each I/0 module 3
Flex1 controller to remote 1794-ACNR15 1

Flex1 to 4 remote 1/0 modules (through 1794-ACNR15) 4
all I/0 modules configured as direct connection

no connection to the 1794-ACNR15

total connections used: 9

If you configured the remote I/O modules as rack-optimized, you
would only need a rack-optimized connection to the 1794-ACNR15,
reducing the above example by 3 connections.

Publication 1794-UM001E-EN-P - June 2003



5-24  Communicating with Devices on a ControlNet Link

Examp]e 2: F|ex|_ogix In t}l]le foll;l)winfg example, oneHFleXLogiéi contioller conkllmllmicates
- with another FlexLogix controller over ControlNet. Each FlexLogix

Controller to FIexLoglx controller has its own local I/O

Controller

Distributed control

ControlNet

workstation

Example 2: Sending a MSG instruction

To send a MSG from Flex1 to Flex2:

1. For Flex1, create a controller-scoped tag and select the
MESSAGE data type.

2. Enter a MSG instruction.

In this example logic, a message is sent when a specific
condition is met. When count_send is set, send count_msg.

count_send  count_msg.en MSG
] F H/F Type - Unconfigured —CEN
Message Control count_msg .. —CDN>—
4<ER>*

3. Configure the MSG instruction. On the Configuration tab:

For this item: Specify:
Message Type CIP Data Table Read or

CIP Data Table Write
Source Tag Tag containing the data to be transferred
Number of Elements Number of array elements to transfer
Destination Tag Tag to which the data will be transferred
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4. On the Communication tab, specify the communication path.

A communication path requires pairs of numbers. The first
number in the pair identifies the port from which the message
exits. The second number in the pair designates the node
address of the next device.

For this item: Specify:
Communication Path 1122710
where:

1 is the FlexLogix backplane of Flex1
1is 1788-CNC daughtercard in slot 1
2 is the ControlNet port

27 is the ControlNet node of Flex2

1 is the FlexLogix backplane of Flex2

0 is the controller slot of Flex2

Example 2: Producing and consuming tags

Produced data must be of DINT or REAL data type or an array or
structure. You can use a user-defined structure to group BOOL, SINT,
and INT data to be produced. You can produce a base, alias, or
consumed tag.

The consumed tag must have the same data type as the produced tag

in the originating controller. The controller performs type checking to
ensure proper data is being received.

ControlNet

oo gg = ol = = = °o = Tof

Flex1 Flex2 (controllerb) workstation
TagA  DINT TagA  DINT

TagB REAL TagB REAL
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This example shows Flex1 as producing TagA and consuming TagB:

| - tagh DINT Decimal
| tagk controllerb: tagh REAL Float
Eilm
TagA TagB
%~ Tag Properties - tagh o’ Tag Properties - tagB
General | General |
Mame: I Mame:
Description: ;I Description: ;I
Tag Type: @& Baze O Alias ¢ Consumed Tag Type:  Baze (" Alas % Consumed
Diata Type: IDINT _I [Earfiaue.. | LController: Icontrollerb j RPl (ms):
Scope: IFIex_quic:k_start %emote Tag ItagB |2.D E
= ame
Shyle: IDecimaI j Data Type: IF!EAL _I [Earfiaue.. |
¥ Produce this tag for up to |2 E CORSLIMERS Shyles IFIoat j
I Produce this tag for up to |2 E CORSLIMERS
0K | Cancel | Lippli | Help | ak. | Cancel | Lippli | Help |

Each produced tags requires one connection for the producing
controller and an additional connection for each consuming
controller. Each consumed tag requires one connection.

Example 2: Total connections required by Flex1

The following table calculates the connections used in this example.

Connection: Amount:

Flex1 controller to 3 local I/0 modules

rack-optimized connection for the DIN rail 1

direct connection for each I/0 module 3
Flex1 controller to local 1788-CNC 0
Flex1 controller to remote 1788-CNC 0
connected, cached MSG from Flex1 to Flex2 1
produced TagA

produced from Flex1 to Flex2 1

other consumer (2 are configured) 1
consumed TagB 1

total connections used: 8
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Example 3: FlexLogix
Controller to Other Devices

Distributed control with a
ControlLogix controller as the
coordinating controller

ControlNet

If you configured the local I/O modules as rack-optimized, you would
only need the DIN-rail connection to the I/O modules, reducing the
above example by 3 connections.

In the following example, one FlexLogix controller communicates
with a Logix5550 controller and a ControlNet PLC-5 controller
over ControlNet.

ol

HINIIEEES |

ControlLogix controller
(Control1)

=
IR

FlexLogix controller
(Flex1)

fu H

g sl

CIEEEE

I %

rREELEE
ControlNet PLC-5 controller FlexLogix controller
(PLC5C1) (Flex2)

Example 3: Sending MSG instructions

You configure a MSG instruction to a Logix5550 controller the same as
you do for a FlexLogix controller. All Logix-based controllers follow
the same MSG configuration requirements. See Example 2 above.

Configuring a MSG instruction for a PLC-5 controller depends on the
originating controller.

For MSG instructions originating from the FlexLogix controller to the
ControlNet PLC-5 controller:

Type of Logix MSG instruction:

Source: Destination:

Typed Read

any integer element (such as B3:0, SINT, INT, or DINT tag
T4:0.ACC, C5:0.ACC, N7:0, etc.)

any floating point element (such as F8:0,  REAL tag
PD10:0.SP., etc.)
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Type of Logix MSG instruction:

Source:

Destination:

Typed Write SINT or INT tag any integer element (such as B3:0,
T4:0.ACC, C5:0.ACC, N7:0, etc.)
REAL tag any floating point element (such as F8:0,
PD10:0.SF, etc.)
Word Range Read any data type (such as B3:0, T4:0, C5:0, SINT, INT, DINT, or REAL
R6:0, N7:0, F8:0, etc.)
Word Range Write SINT, INT, DINT, or REAL any data type (such as B3:0, T4:0, C5:0,
R6:0, N7:0, F8:0, etc.)
The PLC-5 controller supports logical ASCII addressing so you do not
have to map a compatibility file for MSG instructions initiated by a
PLC-5 controller. Place the FlexLogix tag name in double quotes ().
Type of MSG Instruction: Example Source and Destination:

PLC-5 writes to FlexLogix

N7:10

“array_1"

source element

destination tag

PLC-5 reads from FlexLogix

“array_1"
N7:10

source tag

destination element
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Example 3: Producing and consuming tags

You can produce and consume tags with any Logix controller the
same as you do with a FlexLogix controller. All Logix controllers
follow the same requirements for producing and consuming tags. See
Example 2 above.

Producing and consuming tags with a ControlNet PLC-5 controller
depends on the type of data.

o=z @ == .
Sﬁ %1% ControlLogix controller
= (Control1)

i

ControlNet

‘JE] T

%
Fle = FlexLogix controller
TagA  DINT ControlNet PLC-5 controller (Flex2)
TagB  REAL (PLC5C1)

Producing a tag to a ControlNet PLC-5 controller
To produce a tag that a ControlNet PLC-5 controller can consume:

1. Determine the type of data to produce?

If: And you are producing: Then:

INT na A. Create a user-defined data type that contains an array of INTs with an even
number of elements, such as INT[2]. When you produce INTs, you must
produce two or more.

B. Create a produced tag and select the user-defined data type you created.

DINT or REAL  Only one DINT or REAL value Create a produced tag and select the DINT or REAL data type, as appropriate.

More than one DINT or REAL A. Create a user-defined data type that contains an array of DINTs or REALS,
as appropriate.

B. Create a produced tag and select the user-defined data type you created.
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2. In RSNetWorx software, open the ControlNet configuration for
the target ControlNet PLC-5 controller, insert a Receive
Scheduled Message and enter the following Message size:

If the produced tag Then, for the Message size, enter:

contains:

INTs The number of integers in the produced tag

DINTs Two times the number of DINTs or REALs in the produced
REALS tag. For example, if the produced tag contains 10 DINTs,

enter 20 for the Message size.

3. In the RSNetWorx software, reschedule (save) the network.

The ControlNet PLC-5 controller does not perform type checking.
Make sure the PLC-5 data type can correctly receive the FlexLogix
produced tag to ensure proper data is being received.

When a ControlNet PLC-5 controller consumes a tag that is produced
by a Logix5000 controller, it stores the data in consecutive 16-bit
integers. The ControlNet PLC-5 controller stores floating-point data,
which requires 32-bits regardless of the type of controller, as follows:

o The first integer contains the upper (left-most) bits of the value.

e The second integer contains the lower (right-most) bits of
the value.

To re-construct the floating point data within the ControlNet PLC-5

controller, first reverse the order of the integers and then copy them to
a floating-point file.
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Consuming a tag from a ControlNet PLC-5 controller
To consume a tag from a ControlNet PLC-5 controller:

1. In RSNetWorx software, open the ControlNet configuration of
the ControlNet PLC-5 controller, insert a Send Scheduled
Message.

2. In RSLogix 5000 software, add the ControlNet PLC-5 controller to
the Controller Organizer.

3. Create a user-defined data type that contains these members:

Data type: Description:
DINT Status

INT[x], where “x" is the output size of the Data produced by a ControlNet PLC-5
data from the ControlNet PLC-5 controller.  controller

(If you are consuming only one INT, no

dimension is required.)

4. Create a consumed tag with the following properties:

For this tag property:  Type or select:

Tag Type Consumed

Controller The ControlNet PLC-5 that is producing the data

Remote Instance The message number from the ControlNet configuration of the
ControlNet PLC-5 controller

RPI A power of two times the NUT of the ControlNet network. For
example, if the NUT is bms, select an RPI of 5, 10, 20, 40, etc.

Data Type The user-defined data type that you created.

5. In the RSNetWorx for ControlNet software, reschedule (save)
the network.
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Example 3: Total connections required by Flex1

The following table calculates the connections used in this example.

Connection: Amount:

Flex1 controller to 3 local I/0 modules

rack-optimized connection for the DIN rail 1

direct connection for each I/0 module 3
Flex1 controller to local 1788-CNC 0
Flex1 controller to remote 1756-CNB 1
Flex1 controller to remote ControlNet PLC-5 1
connected, cached MSG from Flex1 to Control1 1
connected, cached MSG from Flex1 to PLC5C1 1
Produced TagA

produced from Flex1 to Flex2 1

consumed by PLC5C1 1
Consumed TagB from Flex2 1
Consumed INT from PLC5C1 1

total connections used: 12

If you configured the local I/O modules as rack-optimized, you would
only need the DIN-rail connection to the I/O modules, reducing the
above example by 3 connections.

You can configure the 1756-CNB module to use no connection. This is

useful if you configure all direct connections to their associated I/O
modules and do not need a rack-optimized connection.
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Examp|e 4: Using F|ex|_ogix You can use the FlexLogix controller to bridge messages between

as a Bridge

ControlNet A

devices; the controller supports one connected and one unconnected
message between devices. The FlexLogix controller will not bridge
I/O data, only messaging data, and there is no buffer to store waiting
messages that bridge networks.

IMPORTANT The FlexLogix controller’s performance degrades

significantly if you use the controller as a bridge.
Bridging over the FlexLogix controller should be
targeted toward applications that are not real time
dependent, such as RSLogix 5000 program
downloads and ControlFlash updates.

For example, in the example below a message originates at a
workstation and is bridged over FlexLogix to a PanelView station..

workstation with 1784-PCIC
node address 27

ControlNet B

FlexLogix system (Flex1)
1788-CNC in slot 1 as node 33
1788-CNC in slot 2 as node 32

PanelView station
node address 77
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In the previous example, the message originates and ends on
ControlNet. The FlexLogix controller will bridge messages between
different networks. However, the FLexLogix controller cannot bridge a
message that originates on DeviceNet. For more information, see

Table 5.1.

Table 5.1

Bridging Over the FlexLogix Controller

The FlexLogix controller can bridge messages that

originate on this network:

and end of this network:

EtherNet/IP

EtherNet/IP
ControlNet
DeviceNet

RS-232

ControlNet

EtherNet/IP
ControlNet
DeviceNet

RS-232

RS-232

EtherNet/IP
ControlNet

DeviceNet

IMPORTANT N(?te that when the FlexLogix controller is used as a
bridge, you do not have to account for the message’s

communication path in the controller’s configuration.

However, if the message originates with the
FlexLogix controller, you must configure the
message’s communication path in the controller’s
configuration. For more information on how to
configure the message’s communication path, see
Example 2 on page 5-24.




Chapter 5

Communicating with Devices on a
DeviceNet Link

Using This Chapter

For information about: See page
Configuring your system for a DeviceNet link 6-1
Placing DeviceNet devices 6-5
Accessing DeviceNet devices 6-7
Placing the communication card in Run mode 6-9
Example 1: FlexLogix controller and DeviceNet devices 6-9
Example 2: Using a 1788-CN2DN Linking Device 6-10

conﬁguring Your System for For the I;leXLogiX controller to operate on a DeviceNet network,
a DeviceNet Link yor nee

e a 1788-DNBO DeviceNet communication daughtercard.

e RSLogix5000 programming software (Version 10 or later) to
configure the 1788-DNBO card as part of the FlexLogix system

e RSNetWorx for DeviceNet software to configure the 1788-DNBO
card on the DeviceNet network
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Step 1: Install the hardware

Before you can connect the FlexLogix system to the DeviceNet
network, you must configure the 1788-DNBO communication card
and make sure it’s properly installed in the FlexLogix controller.

slot 1
slot 2

Remember which slot you use for which communication card. You’ll
need the slot number to configure the communication card in the
RSLogix 5000 programming software. The controller uses slot 0.

For more information about configuring a 1788-DNBO card, see the
DeviceNet Daughtercard Installation Instructions, publication
1788-IN053.
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Step 2: Configure the daughtercard as part of the system

Use RSLogix 5000 programming software to map the 1788-DNBO card
as part of the FlexLogix system. In the Controller Organizer, add the
card to the I/O Configuration folder.

1. In RSLogix 5000 programming software, select the I/0 Configuration folder.
2 Right-click to select New Module and add a 1788-DNBO communication daughtercard.

3. Specify the appropriate communication settings.

RS5Logix 5000 - quick_start [1794-L33/, Select Module Type ]

File Edit “iew Search Logic Communicati

Tupe: M ajor Bevision:
| a|=|=| @l ¥ |E=|@] wl| |1?88-DNBD£A [2 |
: -

Dtfline a. ::HUN L Tupe |Descripti0n
MoForees b - oK 4] [1766-CNC A 1788 ContralMet Bridge, Coax Media
Mo Edits al BAT 1788-CHER /A 1788 ContralNet Bridge. Redundant Coax Media
,7 10 1788-CNF /A 1786 ControlNet Bridge, Fiber Media

. 1788-CHFR /A 1788 ControlMet Bridge, Redundant Fiber Media

[ Power-Up Handler ;I & ]
=125 Tasks

B8 MainT ask

. BB MainProgram
Program Tags

B MainRoutine

------ 3 Unscheduled Programs

EIS Motion Groups

20 Ungrouped Axes — Sho
----- [T Trends Eendor:lAII j [ Other W Specialy 1/0 Select &l |
=53 Data Types
L UserDefined IV Analog W Digitsl V) Communication [V Motion W Contraller Clear &l |
53] Strings

STRING QK I Cancel | Help |

+ L Predsfined
-Cp Module-Defined

o I
FlexBus L
= [0]17 .

» Module Properties - Controller [1788-DNED/A 1.1) E

Type: 1788-DMEQ/A 1788 DeviceMet Scanner
4. Specify the slot number (1 or 2) where you installed Wendor:  AllervBradley
. . | Py =
the communication card. Mame: {eeteard > i I__lz =

Drescription: ’ ;I Input Size:  [124 _:I [32-bit)

LI Output Size: |123 _,::' [32-bit)

Status Size: | 32 ¥ [32-bit]

Bevision: |1_ I‘I _,::' Electronic Keying: IEompatibIe M odule 'l

Cancel | < Back | Mext » | Finizh »» I Help

Complete your system configuration and develop your program logic.
Then download the project to the controller.
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Step 3: Define the DeviceNet scanlist

Use RSNetWorx for DeviceNet to create a scanlist of the DeviceNet
devices connected to the 1788-DNBO card. If the FlexLogix controller
is powered-up while connected to the 1788-DNBO card, the controller
project does not have to be downloaded from RSLogix 5000
programming software to the controller and the controller must be in
Program or Remote Program mode.

1. In RSNetWorx software, go online, enable edits, and survey the network.

L% =dnbo_polled_55active.dnt - RSNetWorx for DeviceNet

| e

Edit Wiew Metwork Device Tools

H

&

Hardware

F-H &% BRI

1

m
BEEEEEEE R s

=] Devieehet
EHE) Category

) 4C Diive

[ Earcade Scanner

[ Communication Adapter

DPl to DeviceMet

DeviceMet to SCANport
Dodge EZLINE

General Purpose Discrete 1/0
Generic Device

Human Machine Interface
Inductive Proximity Switch
Limit Switch

Motor Protector

[[) Photaelectric Sensar

[ Rockwel Automation miscella
[[) SCAMport Adapter

[ Smart MCC

[F) Specialy /0

Wendor

D.LP. Inc.

FRABA Sensorsysteme GmbH
Ormron Corporation

Rockwell Automation - Allen B
Rockwell Automation - Dodge
Rockwel Automation - Electro
Rockwell Automation - Relian

=

1794A0N  1788-0NBO 1761-NET-ON 1784-ADN =
DeviceNet (5 Device Net  DewiseMet
ﬁ

103

W[ 4| »| M, Graph [ Gpreadsheel || MasteirSle | ¢ _>|_I

Fleady

Offline:

2. Assign a node address to each device.

3. Configure each device.

4, Add each device to the scanlist for the 1788-DNBO card.

£ 1788-DNBO [5)

General | Module Seanlist | nput | Ouput] ADR | Summany |

Awailable Devices:

3y S

€<

™ Automap on Add

Download to Soanner
Edit /0 Parameters..

£ 04, 1761-NET-ONI Devic.
J 05, 1794.8DN DeviceMlet...
2762, DRT1-0D16

4] B3,1734082E 2 Fr 24V

¥ Node Agtive
Upload fiom Scanner rEEEEle
4 ¥ Device Tipe
v Vendor
¥ Eroduct Code
I | o Eevisier
I Miner T o higher

0K | Cancel |

Apply | Help
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P|acing DeviceNet Devices Use RSNetWorx for DeviceNet to configure a scanlist for the
1788-DNBO card. The scanlist and the associated input/output data
tables set up the data you want the controller to send to and receive
from the card.

1. In RSNetWorx software, go online, enable edits, and survey the network.

1784-A0H 1788-0NBO  1761-HET-ON  1734-A0H
DewiceMet 157 Dewice Het DewiceMet

2. Double-click the 1788-DNBQ card and use the Module tab to configure the card. Upload the network information when prompted.

Scanner Configuration Applet [ <] L. 1788-DNEBO (5) [ 2] ]

9 . 3 a General | Module | Scanlist | Input | Output | ADR | S
| Do you want to upload the configuration from the device, updating the | = us| £ants l L l L l l ummaly'

software's configuration; or download the software's configuration to

<)

the device. updating the device? M 47s30MED
For more information, press F1 Mame: |1 788-DNED (3]
Description:

LUpload Download MEancel

Address: m
» Device |dentity [ Primary ]

Wendor: IRﬂckweH Automation - Allen-Bradley [1]

Device. IEUmmunlcalmn Adapter [12]
Product: |1FBB-DNBU [51]
Catalog:  [1788DNBO

Revision: |1 oo :Iil
0K I Cancel | Lpply | Help I

3. Use the ScanList tab to define the scanning order of the DeviceNet devices.

£Z.1788-DNBO (5)

Genelal' Module ~ Scanlist |Inpul I Dutputl ADR I Summary'

Avwailable Devices: Scanlist:

EJ 04, 1761 NET-DNI Devic...
(05, 1734-ADM DeviceMet..
2562, DRT1-0D16

1] 53, 1734-0B2E 2 Pt 24y

>

<

3 E B

[ Automap on Add ¥ Mode Active
—Electronic Key: ———————
Upload from Scanner I;E ngl::ic:ivpe
v Vend
Download ko Scanner... E E?or::lit Code
I | e Beyisiar
Edit 140 Parameters... T o T | e

0K I Cancel Apply Help
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Defining the data blocks

How you configure the DeviceNet devices determines how many
words you use per device. The 1788-DNBO card supports a
maximum of:

e 124 32-bit words of input data
e 123 32-bit words of output data
e 32 32-bit words of status data

Once you define the scanlist, you define how the data for the devices
maps into the input, output, and status data blocks. Use the Input,
Output, or Status tabs to define the associated data block.

Z-1788-DNBO [5) 7 L+-1788-DNBO (5] [=]x]
General | Module | Scanlist et | Duput] ADR | Summan| General | Module | Scanist| Inpue  Outout | ADR | Summary |
Node Type [ Fix | Map il Node Type [ Ta | Map Fiiohe
01,1794AD. Polled 6  1:.Datsl0[0 —7| 0117944 Polled 4  1:0Dats0]0 4
EJ05.179440.. Poled 4 T1Daal1LIE 05, 17944, Poled 2 1:0.Daalll0
= U = U
[7 63, <Remov.. Poled 1 1:.Datal216 &I [ 62, <Rlemov... Polled 2 1:0.Dats[1]16 ﬂ
[ 63, <Fiemov... Polled 1 1:0.Data[2)0
Advanced.. Sriemar.. Pale aal2] Advanced.
Options: Options
Memory:  |Assembly Data @] Start Dwiord: |0 _|::' Memory:  |Assembly Data ¥ Start Dwiord: |0 _,:
gis 31 -0 [ T[T TTTTTTTTTTTT <] Bits 31 -0 [T T O T OO T O O OO T =
1. Dt 01_1794ADH D 0 Dats[l] 011794400 [
5tall 05, 1794-A0N Device. . |INFINK; -0 Datafl 62, <Removed fiom Co.. 4 "
ata[2 B3 <Rem... 0.Dats [63. <Rem.
atal B
atald atald
atals el
atalE EE
atal? ata[7]
atalE | ECE] hd
0k | Cancel sy || hen | 0K | Cancel sl | Hen |

Use the AutoMap button to simplify defining the data block for each
DeviceNet device. The above screens show how many 32-bit words
are mapped for the devices on this example network. These words
map directly into the array tags that the software creates for the
1788-DNBO card.

Most DeviceNet devices support 16-bit words. Take care how you
map these into the 32-bit words used in RSLogix 5000 programming
software. RSNetWorx for DeviceNet lets you DINT-align the device
data. While this might simplify the organization of the data, it might
also limit the data you have available.
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Accessing DeviceNet
Devices

This address variable:

I/O information is presented as a structure of multiple fields, which
depend on the specific features of the I/O module. The name of the
structure is based on the location of the I/O module in the system.
Each I/O tag is automatically created when you configure the I/O
module through the programming software. Each tag name follows
this format:

Location:SlotNumber: Type.MemberName.SubMemberName.Bit

where:

Is:

Location Identifies network location
LOCAL = identifies communication card within the workstation
SlotNumber Slot number of 1/0 module in its chassis
Type Type of data
| = input
0 = output
C = configuration
S = status
MemberName Specific data from the I/0 module; depends on the type of data the module can store
For example, Data and Fault are possible fields of data for an 1/0 module. Data is the common name for
values the are sent to or received from I/0 points.
SubMemberName Specific data related to a MemberName.
Bit (optional) Specific point on the /0 module; depends on the size of the 1/0 module (0-31 for a 32-point module)

E|E-‘.| [0 Configuration
b ﬂ [111733-DNEDA dret

The 1788-DNBO card in this example is in named “dnet”.

E!! FlexBus Local The data for the card is configured as a rack-optimized
-5 FlexBus Local2 connection.
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6-8  Communicating with Devices on a DeviceNet Link

The rack-optimized connection creates a DINT element for mapped
data for each DeviceNet module connected to the card “dnet.” The
array dnet:1.Data contains the possible input elements; the
dnet.O.Data contains the possible output elements.

devicenet_e:dample[n Shiow Al = |_

W
w
l
l

Decimal

Binary

Hex

-
O
-
-
-
-
—
—
—
—
—
-
-
-
—
—
—
—
—
-
-
-
-

The index number on the array element refers to the same numbered
word mapped to the device in RSNetWorx for DeviceNet. Depending
on the device, there can be several words mapped to on device. You
can create aliases to the elements you actually use to more identify the
data you need.
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Placing the Communication 11“0 place (tjhe 1788—2NBO daugl;ltercard in Rurllj mode;; your prograr(ril
. ogic needs to set the CommandRegister.Run bit in the output wor
Card in Run Mode for the 1788-DNBO card.

Scope: Idevicenel_er:ample[uﬂ Shgw:IShUW Al x| e ITag M ame j
Tag Mame W | Walue € | Force Maszk €
[+-dret:| fo..0 fo..0
[=|-dnet:0 [ [

» [=-dret: 0. CommandR egizter fo..0 fo..0

Set this bit ——p —dnet:0. CommandF egister. Fun ]
—dnet: 0. CommandR egizter. Fault i}
—dnet:0. CommandFeaister. DisableMet. .. a
—dnet:0.CommandR egizter. HaltS canner i}
“—dnet:0. CommandReaister. Rezet a
[+-dret:0.Data fo..0 fo..0
_-dnet:S [ [

For example:

‘ dnet:0.CommandR egizter. Run ‘

Example 1: FleXLogix In the following example, one FlexLogix controller controls remote
- DeviceNet devices through a 1788-DNBO card.
Controller and DeviceNet eviceNet devices through a car

Devices

7 FlexLogix controller
with 1788-DNBO card

DeviceNet

o

oo
o)
o)

1]

=} PanelView
terminal

0o

ControlLogix controller
with 1756-DNB

= =

1794-ADN with FLEX 1/0 modules

(e
of
]
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6-10 Communicating with Devices on a DeviceNet Link

Example 2: Using a In the following example, one FlexLogix controller controls remote
.y DeviceNet devices through a 1788-CN2DN linking device.

1788-CN2DN Linking 8 8

Device

0 6]
w[== & 1788-CNZDN linking device

LB L |l= 3
TR )= o]
ControlNet

DeviceNet

o

0o
o
m
m

[ i

ControlLogix controller PanelView

with 1756-DNB 0 terminal

This example has a FlexLogix controller controlling three DeviceNet
devices through the linking device. The controller automatically
creates a rack-optimized connection for the remote data based on the
configuration of the linking device.

1794-ADN with FLEX /0 modules

isceis)
L

The tag name for the rack-optimized array tag is based on the name of
the linking device. For example, if you name the linking device
“cn_2_dnet,” the software automatically creates cn_2_dnet:I and
cn_2_dnet:O data structures.

E|'E.| /0 Configuration The 1788-CN2DN device in this example is in named
-4 [1]1788-CNC/A CNET card? “cnet_2_dnet”.
o B 11788-CNZDN cret_2_dnet | | <
i [3] FlexBus Local The data for the linking device is configured as a

LoEm [4] FlexBuz Local2
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The rack-optimized connection creates a DINT element for mapped
data for each DeviceNet module connected to the linking device
“cnet_2_dnet.” The array cnet_2_dnet:I.Data contains the possible
input elements; the cnet_2_dnet.O.Data contains the possible
output elements.

* Controller Tags - remote_example[controller)
Scope: Iremote_er:ample[cnr 'l Show: IShC"N All 'I St ITag Mame 'l

Tag Hame 7 | Walue € | Force Mask €| Style Type [~]

[=l-chet_2_dnet:| Towad o0} AB:1788_CHZ0DMN_B00Bytes:|:0
[+-cnet_2_dnet]. StatuzFRegister Towad o0} AB:1788_CM2DMN_StatuzRegizterl:0
[+-cnet_2_dnet].Data fonad {... ) |Decimal DINT[124]

[=-cnet_2_dnet:0 FR | .00 AB:17e8_CH2DMN_436Bwtes:0:0
[+-cnet_2_dnet:0. CommandRegister FR | .00 AB:1788_CH2DMN_CommandRegizter:0:0
[+-cret_2_dnet:0.Data F ] I, .. (Decimal DIMT[123]

[=l-cnet_2_dnet:5 Towad fooa} AB:1788_CMZDMN_128Bytes:5:0
[+-cnet_2_dnet:5 ScanCounter Z#0000_0000_0000._... Binary DIMT
[+-cnet_2_dnet:S.DeviceF ailureFegister Towad {...}|Binary SIMTIE]

[+-cnet_2_dnet:S AutovernifyF ailureR egister fonad {...}|Binary SINTIE]
[+-cnet_2_dnet:S.DeviceldieR egister FR | {...1|Binam SINT[E]
[+-chet_2_dnet:S ActiveM odeR egister ! 1 {...1|Binam SIMNT[B]
[+-cnet_2_dnet:5 StatuzDizplay F ] f...1 |Binary SINT[4]
[+-cnet_2_dnet:5 Scanneidddiess lag00 Hex SIMNT
[+-cnet_2_dnet:5 . ScannerStatus lagon Hex SIMNT
[+-cnet_2_dnet:S . ScrolingDevicesddress legoo Hex SIMT
[+H-chet_2_dnet:S. SerolingD eviceStatus 1agan Hex SINT
[+-cret_2_dnetS.DeviceStatus FR | f... 1 [Hex SINT[E4]

The index number on the array element refers to the same numbered
word mapped to the device in RSNetWorx for DeviceNet. Depending
on the device, there can be several words mapped to on device. You
can create aliases to the elements you actually use to more identify the
data you need.
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System requirements for using the linking device

If you want to use the linking device to connect to DeviceNet,
you need:

e a 1788-CN2DN ControlNet to DeviceNet linking device

As a bridge, the 1788-CN2DN device routes I/O and messaging
data with a 5 ms delay. As a ControlNet device it offers a 2ms
network update time. As a DeviceNet device, it provides full
DeviceNet DML Scanner compatibility.

e a 1788-CNx communication card installed in the FlexLogix
communication slot for the ControlNet network

e RSLogix5000 programming software to configure the
1788-CN2DN device as part of the FlexLogix system

® RSNetWorx for ControlNet software to configure the
1788-CN2DN device on the ControlNet network

® RSNetWorx for DeviceNet software to configure the
1788-CN2DN device on the DeviceNet network

Placing DeviceNet devices

The 1788-CN2DN device supports a maximum of:

e 124 32-bit words of input data
e 123 32-bit words of output data
e 32 32-bit words of status data

How you configure the DeviceNet devices determines how many
words you use per device.

Most DeviceNet devices support 16-bit words. Take care how you
map these into the 32-bit words used in RSLogix 5000 programming
software. RSNetWorx for DeviceNet lets you DINT-align the device
data. While this might simplify the organization of the data, it might
also limit the data you have available.



Chapter 7

Using This Chapter

Communicating with Devices on a Serial Link

For information about: See page
Configuring your system for a serial link 7-1
Example 1: workstation directly connected to a FlexLogix controller 7-9

Example 2: workstation remotely connected to a FlexLogix controller 7-10

Example 3: FlexLogix controller communicating with a bar code reader ~ 7-15

IMPORTANT %;r(;nftt t)he length of serial (RS-232) cables to 15.2m

COnﬁguring Your 8ystem for For the FlexLogix controller to operate on a serial network, you need:

a Serial Link

e a workstation with a serial port
e RSLinx software to configure the serial communication driver

e RSLogix5000 programming software to configure the serial port
of the controller

Step 1: Configure the hardware

The RS-232 port is a non-isolated serial port built-in to the front of the
FlexLogix controller.

1. Determine whether you need an isolator.
If you connect the controller to a modem or an ASCII device,
consider installing an isolator between the controller and

modem or ASCII device. An isolator is also recommended when
connecting the controller directly to a programming workstation.
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7-2  Communicating with Devices on a Serial Link

One possible isolator is the 1761-NET-AIC interface converter.

~@— Port 2: mini-DIN 8 RS-232

baud rate selector switth ~——p

port 1: DB-8 RS-232, DTE »> «¢— dc power source selector switch

<g— terminals for external 24V dc power supply
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2. Select the appropriate cable.

If you are using an isolator: Use this cable:

yes The 1761-CBL-APOQ cable (right-angle bend connector to controller) or the 1761-CBL-PMO2 cable
(straight connector to the controller) attaches the controller to port 2 on the 1761-NET-AIC isolator.
The 8-pin mini-DIN connector is not commercially available, so you cannot make this cable.

1
NN
PR A—
8 4 4
9 O \ 5
DB-9 right-angle or 8-pin, mini-DIN
straight cable end cable end
Pin: DB-9 end: Mini-DIN end:
1 DCD DCD
2 RxD RxD
3 TxD TxD
4 DTR DTR
5 ground ground
6 DSR DSR
7 RTS RTS
8 CTS CTS
9 na na
no The 1756-CP3 cable attaches the controller directly to the RS-232 device.
—1 1 CD 1 CD I
2 RDX 2 RDX
3 TXD 3 TXD
4 DTR 4 DTR
COMMON COMMON
— 6 DSR —— ~—— 6 DSR (——
7 RTS 7 RTS
8 CTS 8 CTS
9 9
straight right-angle
cable end cable end

If you make your own cable, it must be shielded and the shields must be tied to the metal shell
(that surrounds the pins) on both ends of the cable.

You can also use a 1747-CP3 cable from the SLC product family. This cable has a larger right-angle
connector than the 1756-CP3 cable.
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3. Connect the appropriate cable to the serial port on the
controller.

El

]

H

0] @MMMMMMMM

H

1761 cable
isolator o
1761-NET-AIC user-supplied modem cable
- B+ (Teeeeery
\L modem
24V dc

ATTENTION The Fle.XLogiX controller is grounded through its DIN
rail. It is important that you understand the

workstation’s grounding system before connecting it
to the controller. An isolator is recommended
between the controller and the workstation.
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Step 2: Configure the serial port of the controller

1. In RSLogix 5000 programming software, select the Controller folder. Right-click to select Properties.

2. On the Serial Port tab, specify the appropriate serial communication configuration.

#i& ASLogix 5000 - quick_start [1794-133, & Controller Properties - quick_start

File Edit “iew Search Logic Communical

- = - Minor Faults | Date/Time I Advanced I Filez I Morvolatile Memary I
| @lilnl @I é{’llgl r‘)lﬁl General Serial Port | System Protocal I Uszer Pratocol I I ajor Faulks
Dfl . TRUN |
Offine 1. = L Made: StEn U= |
Mo Forces b, - ok,

o oo | BAT Eaud Rate: -
Mo Edits =3 o \ Baud Rate 19200
Doata Bits: IS 'l
""" = Parity: INone 'l
e
=ty Stop Bits: I‘I 'l

Frint

Control Line: I Mo Handshake = l

I | Eontirmmus Earrier

RBTS Send Delay: IU [#20 mz)
RTS Off Delay: IU [=20 mz]

A MainTask

QK I Cancel | Lol | Help

3. On the System Protocol tab, select the appropriate DF1 communication mode for point-to-point or master/slave
communications. Or on the User Pratocol tab, select ASCII to communicate with an ASCII device.

Specifying serial port characteristics

Specify these characteristics on the Serial Port tab (default values are
shown in bold):

Characteristic: Description (default is shown in bold):
Mode Select System (for DF1 communication) or User mode (for ASCIl communication).
Baud rate Specifies the communication rate for the serial port. Select a baud rate that all devices in

your system support.

Select 110, 300 600, 1200, 2400, 4800, 9600, or 19200 Kbps.

Parity Specifies the parity setting for the serial port. Parity provides additional message-packet
error detection.

Select None or Even.

Data bits Specifies the number of bits per message packet.
Select 8.

Stop bits Specifies the number of stop bits to the device with which the controller is communicating.
Select 1 or 2.
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7-6  Communicating with Devices on a Serial Link

Characteristic: Description (default is shown in bold):

Control line Specifies the mode in which the serial driver operates.

Select No Handshake, Full-Duplex, Half-Duplex with Continuous Carrier, or Half-Duplex
without Continuous Carrier.

If you are not using a modem, select No Handshake

If both modems in a point-to-point link are full-duplex, select Full-Duplex for both
controllers.

If the master modem is full duplex and the slave modem is half-duplex, select Full-Duplex
for the master controller and select Half-Duplex with Continuous Carrier for the slave
controller.

If all the modems in the system are half-duplex, select Half-Duplex without Continuous
Carrier for the controller.

RTS send delay Enter a count that represents the number of 20msec periods of time that elapse between
the assertion of the RTS signal and the beginning of a message transmission. This time
delay lets the modem prepare to transmit a message. The CTS signal must be high for the
transmission to occur.

The range is 0-32767 periods.
RTS off delay Enter a count that represents the number of 20msec periods of time that elapse between

the end of a message transmission and the de-assertion of the RTS signal. This time delay
is a buffer to make sure the modem successfully transmits the entire message.

The range is 0-32767 periods. Normally leave at zero.
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Use this mode:

Specifying system protocol characteristics

The available system modes are:

For: See page:

DF1 point-to-point

communication between the controller and one other DF1-protocol-compatible device.  7-9
This is the default system mode.

This mode is typically used to program the controller through its serial port.

DF1 master mode

control of polling and message transmission between the master and slave nodes. 7-12

The master/slave network includes one controller configured as the master node and as
many as 254 slave nodes. Link slave nodes using modems or line drivers.

A master/slave network can have node numbers from 0-254. Each node must have a
unique node address. Also, at least 2 nodes must exist to define your link as a network
(1 master and 1 slave station are the two nodes).

DF1 slave mode

using a controller as a slave station in a master/slave serial communication network. 7-12

When there are multiple slave stations on the network, link slave stations using
modems or line drivers. When you have a single slave station on the network, you do
not need a modem to connect the slave station to the master; you can configure the
control parameters for no handshaking. You can connect 2-255 nodes to a single link. In
DF1 slave mode, a controller uses DF1 half-duplex protocol.

One node is designated as the master and it controls who has access to the link. All the
other nodes are slave stations and must wait for permission from the master before
transmitting.

User mode

communicating with ASCII devices 7-15

This requires your program logic to use the ASCII instructions to read and write data
from and to an ASCII device.
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Step 3: Configure the communication driver

Use RSLinx software to configure the serial communication driver.
Select the “DF1” driver.

1. In RSLinx software, select Communication — Configure Driver. From the Available Driver Types list, select”RS-232 DF1 Devices”.

) Rockwell Software RSLing Lite - [RSWho - 1]
- File  “iew EMGGIGIEGGER Station  Secuity  Window Help "Avahle Drivet es . Class I
E‘?El sl @l ESwho —I Help |

LConfigure Drivers. L_ - Conligured Drivers:
k L Browsing

Configure Shartcuts... Mame and Description | Status |

Configure Client Applications. . E CU"'&I
Configure CIE Options... Startup
X X X in= Gateways
Drriver Diagnostics... Ethernet et
CIF Diagnostics. ..
1| Stop
, =

DelEe

¥ Autobrowse

Click Add New.

(T

2. Specify the appropriate communication settings.

Configure Allen-Bradley DF1 Communications Device

‘ Device Name:  AB_DF1-1 |

Comm Port: [COM1 =] Deviee: [PLCCHO =l

Baud Rate: [15200 ~ SUERIMEEE (]
{Octal
Py [None - Erior Checking [BCC -
Stop Bits: [1 - Protocal [Ful Dupler =,

Auto-Configuie |

™ Use Modem Dialer Conifigure Dialer
Click OK. o | Concel | Delete | Help

-

3. Specify a name for the driver.

Add New RSLink Driver =]
Choase a name for the new diver. “
5 e iy

Cancel
[46_DF1
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Example 1: Workstation
Directly Connected to a
FlexLogix Controller

isolator
(recommended)

In the following example, a workstation directly connects to a
FlexLogix controller over a serial link. This is useful for downloading a
controller project directly to the controller.

This field:

Use RSLogix 5000 programming software to configure the controller’s
serial port for the DF1 point-to-point (full-duplex) protocol. This type
of protocol supports simultaneous transmission between two devices
in both directions. The DF1 point-to-point protocol controls message
flow, detects and signals errors, and retries if errors are detected.

Configuring a DF1 point-to-point station

Description:

Station address

The station address for the serial port on the DF1 point-to-point network. Enter a valid DF1
address (0-254). Address 255 is reserved for broadcast messages. The default is 0.

NAK receive limit

Specifies the number of NAKs the controller can receive in response to a message
transmission.

Enter a value 0-127. The default is 3.

ENQ transmit limit

Specifies the number of inquiries (ENQs) you want the controller to send after an ACK
timeout.

Enter a value 0-127. The default is 3.

ACK timeout

Specifies the amount of time you want the controller to wait for an acknowledgment to its
message transmission.

Enter a value 0-32767. Limits are defined in 20ms intervals. The default is 50 (1000ms).
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This field:

Description:

Embedded response

Specifies how to enable embedded responses.

Select Autodetect (enabled only after receiving one embedded response) or Enabled. The
default is Autodetect.

Error detection

Select BCC or CRC error detection.
Configure both stations to use the same type of error checking.

BCC: the controller sends and accepts messages that end with a BCC byte for error
checking. BCC is quicker and easier to implement in a computer driver. This is the default.

CRC: the controller sends and accepts messages with a 2-byte CRC for error checking. CRC
is a more complete method.

Enable duplicate
detection

Select whether or not the controller should detect duplicate messages. The default is
duplicate detection enabled.

Example 2: Workstation
Remotely Connected to a
FlexLogix Controller
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In the following example, a workstation remotely connects to a
FlexLogix controller over s serial link. A modem is connected to the
controller to provide remote access.

isolator
(recommended)

¢

modem

If you use a modem to remotely connect the controller to one
workstation, use RSLogix 5000 programming software to configure the
serial port of the controller for the DF1 point-to-point (full-duplex)
protocol, as in the previous example. If the controller is part of a
master/slave serial network, configure the serial port of the controller
for either the DF1 master or DF1 slave protocol (both half-duplex).
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Master/slave communication methods

A master station can communicate with a slave station in two ways:

This method:

Benefits:

standard
communication
mode

Initiates polling packets to slave stations
according to their position in the polling
array(s).

Polling packets are formed based on the
contents of the normal poll array and the
priority poll array.

This communication method is most often used for
point-to-multipoint configurations.

This method provides these capabilities:

o slave stations can send messages to the master station
(polled report-by-exception)

o slave stations can send messages to each other via the
master

e master maintains an active station array

The poll array resides in a user-designated data file. You can
configure the master:

o t0 send messages during its turn in the poll array
or

o for between-station polls (master transmits any message
that it needs to send before polling the next slave station)

In either case, configure the master to receive multiple messages
or a single message per scan from each slave station.

message-bhased
communication
mode

initiates communication to slave stations
using only user-programmed message (MSG)
instructions.

Each request for data from a slave station
must be programmed via a MSG instruction.

The master polls the slave station for a reply
to the message after waiting a
user-configured period of time. The waiting
period gives the slave station time to
formulate a reply and prepare the reply for
transmission. After all of the messages in the
master's message-out queue are transmitted,
the slave-to-slave queue is checked for
messages to send.

If your application uses satellite transmission or public
switched-telephone-network transmission, consider choosing
message-based communication. Communication to a slave
station can be initiated on an as-needed basis.

Also choose this method if you need to communicate with
non-intelligent remote terminal units (RTUs).
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This field:

Configuring a DF1 slave station

Description:

Station address

The station address for the serial port on the DF1 slave.

Enter a valid DF1 address (0-254). Address 255 is reserved for broadcast messages. The default is 0.

Transmit retries

The number of times the remote station retries a message after the first attempt before the station declares
the message undeliverable.

Enter a value 0-127. The default is 3.

Slave poll timeout

Specifies the amount of time the slave station waits to be polled by a master before indicating a fault.

Enter a value 0-32767. Limits are defined in 20ms intervals. The default is 3000 (60,000ms).

EOT suppression

Select whether or not to suppress sending EOT packets in response to a poll. The default is not to suppress
sending EQT packets.

Error detection

Select BCC or CRC error detection.
Configure both stations to use the same type of error checking.

BCC: the controller sends and accepts messages that end with a BCC byte for error checking. BCC is quicker
and easier to implement in a computer driver. This is the default.

CRC: the controller sends and accepts messages with a 2-byte CRC for error checking. CRC is a more
complete method.

Enable duplicate
detection

Select whether or not the controller should detect duplicate messages. The default is duplicate
detection enabled.

This field:

Configuring a DF1 master station

Description:

Station address

The station address for the serial port on the DF1 master.

Enter a valid DF1 address (0-254). Address 255 is reserved for broadcast messages. The default is 0.

Transmit retries

Specifies the number of times a message is retried after the first attempt before being declared
undeliverable.

Enter a value 0-127. The default is 3.

ACK timeout

Specifies the amount of time you want the controller to wait for an acknowledgment to its message
transmission.

Enter a value 0-32767. Limits are defined in 20ms intervals. The default is 50 (1000ms).

Reply message wait

Message-based polling mode only

Specifies the amount of time the master station waits after receiving an ACK to a master-initiated message
before polling the slave station for a reply.

Enter a value 0-65535. Limits are defined in 20ms intervals. The default is 5 (100ms).
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This field:

Description:

Polling mode

Select one of these:

o Message Based (slave cannot initiate messages)

o Message Based (slave can initiate messages) - default
o Standard (multiple message transfer per node scan)

o Standard (single message transfer per node scan)

Master transmit

Standard polling modes only
Select when the master station sends messages:

e between station polls (default)
o in polling sequence

Normal poll node tag

Standard polling modes only
An integer tag array that contains the station addresses of the slave stations.

Create a single-dimension array of data type INT that is large enough to hold all the normal station
addresses. The minimum size is three elements.

This tag must be controller-scoped. The format is:
list[0] contains total number of stations to poll

list[1] contains address of station currently being polled
list[2] contains address of first slave station to poll
list[3] contains address of second slave station to poll

list[n] contains address of last slave station to poll

Normal poll group size

Standard polling modes only

The number of stations the master station polls after polling all the stations in the priority poll array. Enter 0

(default) to poll the entire array.

Priority poll node tag

Standard polling modes only

An integer tag array that contains the station addresses of the slave stations you need to poll more
frequently.

Create a single-dimension array of data type INT that is large enough to hold all the priority station
addresses. The minimum size is three elements.

This tag must be controller-scoped. The format is:
list[0] contains total number of stations to be polled
list{1] contains address of station currently being polled
list[2] contains address of first slave station to poll
list[3] contains address of second slave station to poll

listIn] contains address of last slave station to poll
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This field:

Description:

Active station tag

Standard polling modes only
An array that stores a flag for each of the active stations on the DF1 link.

Both the normal poll array and the priority poll array can have active and inactive stations. A station
becomes inactive when it does not respond to the master’s poll.

Create a single-dimension array of data type SINT that has 32 elements (256 bits). This tag must be
controller-scoped.

Error detection

Select BCC or CRC error detection.
Configure both stations to use the same type of error checking.

BCC: the controller sends and accepts messages that end with a BCC byte for error checking. BCC is quicker
and easier to implement in a computer driver. This is the default.

CRC: the controller sends and accepts messages with a 2-byte CRC for error checking. CRC is a more
complete method.

Enable duplicate
detection

Select whether or not the controller should detect duplicate messages. The default is duplicate detection
enabled.

If you choose one of the standard polling modes

The master station polls the slave stations in this order:
1. all stations that are active in the priority poll array
2. one station that is inactive in the priority poll array

3. the specified number (normal poll group size) of active stations
in the normal poll array

4. one inactive station, after all the active stations in the normal
poll array have been polled

Use the programming software to change the display style of the
active station array to binary so you can view which stations
are active.
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Examp]e 3: F|ex|_ogix In tcklle follgwing dexamlc)ile, a workss,?ti(?jn connects to a bafr code .

reader. A bar code reader is an ASCII device, so you contigure the
Controller to a Bar Code serial port differently than in the previous examples. Configure the
Reader serial port for user mode, rather than a DF1 mode.

isolator
(recommended)

Connect the ASCII device to the controller

To connect the ASCII device to the serial port of the controller:

1. For the serial port of the ASCII device, determine which pins
send signals and which pins receive signals.

2. Connect the sending pins to the corresponding receiving pins
and attach jumpers:

If the communications: Then wire the connectors as follows:
handshake ASCII Device Controller
1 CD 1 CD
2 RDX 2 RDX
3 TXD [—— 13 TXD
4 DTR X ~— 4 DIR
COMMON COMMON
—— 6 DSR 6 DSR ——
7 RTS — — 7 RTS
8 CTS 8 CTS
° ° 42231
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If the communications: Then wire the connectors as follows:
do nothandshake ASCII Device Controller
1 CD 1 CD
2 RDX 2 RDX
3 TXD —— “— 13 TxXD
4 DTR 4 DTR
COMMON COMMON
—— 6 DSR 6 DSR ——
7 RTS 7 RTS
|: 8 CTS 8 CTS :|
° ? 42232

3. Attach the cable shield to both connectors and tie the cable to
both connectors.

4. Connect the cable to the controller and the ASCII device.
The following table lists the default serial port configuration settings

for the ASCII protocol. You specify these settings on the User Protocol
tab under Controller Properties.

Configuring user mode

This field: Description:

Buffer size Specify the maximum size (in bytes) of the data array you plan to send and receive. The default is 82 bytes.
Termination Specify the characters you will use to designate the end of a line. The default characters are "$r" and "$FF'.
characters

Append characters

Specify the characters you will append to the end of a line. The default characters are ‘$r" and ‘$!'.

XON/XOFF Select whether or not to regulate the flow of incoming data. The default is disabled.
Echo mode Select whether or not to echo data back to the device from which it was sent. The default is disabled.
Delete mode Select Ignore, CTR, or Printer for the delete mode. The default is Ignore.

Programming ASCII instructions

The controller supports ASCII instructions to communicate with ASCIT
devices. Your RSLogix5000 programming software CDROM includes
programming examples using ASCII instructions.

For information about using these examples, see the Logix5000
Controllers Reference Manual, publication 1756-UM001
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Chapter 8

Using This Chapter

Configuring Your System for
a DH-485 Link

Communicating with Devices on a
DH-485 Link

The DH-485 protocol uses RS-485 half-duplex as its physical interface.
(RS-485 is a definition of electrical characteristics; it is ot a protocol.)
You can configure the RS-232 port of the FlexLogix controller to act as
an DH-485 interface.

For information about: See page
Configuring your system for a DH-485 link 8-1
Planning a DH-485 network 8-4
Installing a DH-485 network 8-7
Example 1: FlexLogix controller, ControlLogix controller, and SLC 8-9

controller on the same DH-485 network

IMPORTANT & DH-485 network consists of multiple cable

segments. Limit the total length of all the segments to
1219m (4000 ft.).

For the FlexLogix controller to operate on a DH-485 network,
you need:

¢ a 1761-NET-AIC converter for each FlexLogix controller you
want to put on the DH-485 network.

e RSLogix5000 programming software to configure the serial port
of the controller for DH-485 communications
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Communicating with Devices on a DH-485 Link
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RS-485 port ——p»

baud rate selector switth ——p

port 1: DB-9RS-232, DTE ———p»

Step 1: Configure the hardware

The RS-232 port is a non-isolated serial port built-in to the front of the
FlexLogix controller. The RS-232 port supports the requirements you
need for the DH-485 network connection.

Connect the controller to an RS-232-to-RS-485 isolator. One possible
isolator is the 1761-NET-AIC interface converter.

~¢——— DPort2:mini-DIN 8 RS-232

~— dc power source selector switch

a— terminals for external 24V dc power supply

Connect the serial port of the FlexLogix controller to either port 1 or
port 2 of the 176-NET-AIC converter. Use the RS-485 port to connect
the converter to the DH-485 network.

The cable you use to connect the controller depends on the port you
use on the 1761-NET-AIC converter.

If you connect to this port: Use this cable:
port 1 1747-CP3
DB-9 RS-232, DTE connection or

1761-CBL-AC00

port 2 1761-CBL-APOO
mini-DIN 8 RS-232 connection or

1761-CBL-PM02
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Step 2: Configure the DH-485 port of the controller

1. In RSLogix 5000 programming software, select the Controller folder. Right-click to select Properties.

2. On the System Protocol tab, specify the appropriate serial communication configuration.

RS5Logix 5000 - quick_start [1794-L33.
File Edit “iew Search Logic Communical

EECEEEEEE

Offline . I RN ]
Mo Forces b, ::DK q
= T [T paAT
No Edits =3 o

Werify

Frint

Controller Properties - quick_start

Station Address:

e

3=

Iax Station Address:

Token Hold Factor: 1 =

Advarced | Filez I

Minor Faulks I Date/Time |
General I Serial Part System Pratocal®
Fratocal: DH485

Morveolatile Memary I

Uszer Pratocol I I ajor Faulks

Error Detection
I BLC ¢ CRC

¥ | Enatie Duplicate Detection

o]

Cancel Apply Help

3. On the Serial Port tab, specify the appropriate communication settings.

The grayed out settings are selections
that do not apply to a DH-485 network.

Controller Properties - quick_start

Parity: I Mone e l

Stop Bits:
Contral Line:

I | Eontirmmus Earrier

RBTS Send Delay: IU [#20 mz)
RTS Off Delay: IU [=20 mz]

Advanced I File I

Minor Faults | Date/Time I

General Serial Part System Protocol® I
Mode:
Baud Rate: 19200 |+
Doata Bits: IS 'l

IND Handshake 'l

Morveolatile Memary I

Uszer Pratocol Major Faults

Show ifine Yalies |

o]

Cancel Apply Help
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Characteristic:

Specify these characteristics on the Serial Port tab (default values are
shown in bold):

Description (default is shown in bold):

Baud Rate

Specifies the communication rate for the DH-485 port. All devices on the same DH-485
network must be configured for the same baud rate. Select 9600 or 19200 Kbps.

Node Address

Specifies the node address of the FlexLogix controller on the DH-485 network. Select a
number 1-31 decimal, inclusive.

To optimize network performance, assign node addresses in sequential order. Initiators,
such as personal computers, should be assigned the lowest address numbers to minimize
the time required to initialize the network.

Token Hold Factor

Number of transmissions (plus retries) that a node holding a token can send onto the data
link each time that it receives the token. Enter a value between 1-4. The default is 1.

Maximum Node
Address

Specifies the maximum node address of all the devices on the DH-485 network. Select a
number 1-31 decimal, inclusive.

To optimize network performance, make sure:

o the maximum node address is the highest node number being used on the network

¢ that all the devices on the same DH-485 network have the same selection for the
maximum node address.

P|anning a DH-485 Network The DH-485 network offers:
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e interconnection of 32 devices
e multi-master capability
e token passing access control

e the ability to add or remove nodes without disrupting
the network

e maximum network length of 1219 m (4000 ft.)

The DH-485 protocol supports two classes of devices: initiators and
responders. All initiators on the network get a chance to initiate
message transfers. The DH-485 protocol uses a token-pass algorithm
to determine which initiator has the right to transmit
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DH-485 token rotation

A node holding the token can send any valid packet onto the
network. Each node gets only one transmission (plus two retries) each
time it receives the token. After a node sends one message packet, it
attempts to give the token to its successor by sending a “token pass”
packet to its successor.

If no network activity occurs, the initiator sends the token pass packet
again. After two retries (a total of three tries) the initiator attempts to
find a new successor.

IMPORTANT The maximum ad@ress .that the -1n1t1ator searches for
before starting again with zero is the value in the

configurable parameter “maximum node address.”
The default value for this parameter is 31 for all
initiators and responders.

The allowable range of the node address of an initiator is 0 to 31. The
allowable address range for all responders is 1 to 31. There must be at
least one initiator on the network.

Network initialization

The network requires at least one initiator to initialize it. Network
initialization begins when an initiator on the network detects a period
of inactivity that exceeds the time of a link dead timeout. When the
link dead timeout is exceeded, usually the initiator with the lowest
address claims the token. When an initiator has the token it will begin
to build the network.

Building a network begins when the initiator that claimed the token
tries to pass the token to the successor node. If the attempt to pass the
token fails, or if the initiator has no established successor (for
example, when it powers up), it begins a linear search for a successor
starting with the node above it in the addressing.

When the initiator finds another active initiator, it passes the token to
that node, which repeats the process until the token is passed all the
way around the network to the first node. At this point, the network is
in a state of normal operation.
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Number of nodes and node addresses

The number of nodes on the network directly affects the data transfer
time between nodes. Unnecessary nodes (such as a second
programming terminal that is not being used) slow the data transfer
rate. The maximum number of nodes on the network is 32.

If the node addresses for controllers are assigned in sequence, starting
at node 1 (with node 0 left for a programming terminal), it is as
efficient to leave the maximum node address at 31 as it is to decrease
it to the highest node address on the network. Then, adding devices
to the network at a later time will not require modifying the maximum
node address in every device on the network. The maximum node
address should be the same for all devices on a DH-485 network for
optimal operation.

The best network performance occurs when node addresses start at O
and are assigned in sequential order. The controller defaults to node
address 1 (controllers cannot be node 0). Initiators, such as personal
computers, should be assigned the lowest numbered addresses to
minimize the time required to initialize the network.
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Installing a DH-485
Network

A DH-485 network consists of a number of cable segments
daisy-chained together. The total length of the cable segments cannot
exceed 1219 m (4000 fo).

IMPORTANT TS shielded, twisted-pair cgble - e.ither Belden '
3106A or Belden 9842. A daisy-chained network is

recommended.

When cutting cable segments, make them long enough to route them
from one link coupler to the next with sufficient slack to prevent
strain on the connector. Allow enough extra cable to prevent chafing
and kinking in the cable.

Single Cable Connection

Orange with white stripes

White with orange stripes 6 Termination

Belden 3106A or 9842

Shrink tubing recommended
Blue (3106A) or

drain wire
Blue with white stripes (9842) 3 Common
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Multiple Cable Connection

to successive device

to previous device

The table below shows wire/terminal connections for Belden 3100A.

For this Wire/Pair Connect this Wire To this Terminal

shield/drain non-jacketed 2 - Shield

blue blue 3 - (Common)

white/orange white with orange stripe 4 - (Data B)
orange with white stripe 5 - (Data A)

The table below shows wire/terminal connections for Belden 9842.

For this Wire/Pair Connect this Wire To this Terminal
shield/drain non-jacketed 2 - Shield
blue/white white with blue stripe cut back - no connection'"
blue with white stripe 3 - (Common)
white/orange white with orange stripe 4 - (Data B)
orange with white stripe 5-(Data A)

M 10 prevent confusion when installing the communication cable, cut back the white with blue stripe wire
immediately after the insulation jacket is removed. This wire is not used by DH-485.
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Example: FlexLogix
Controller, ControlLogix
Controller, and SLC
Controller on the Same
DH-485 Network

1761-CBL-APOO
or
1761-CBL-PM02
(port 2)

1761-NET-AIC+

\/\ Jumper

Jumper
-
/|
1 L
3&; é
Jumper

connection from FlexLogix
controller to port 1 or port 2

DH-485 network T

Grounding and terminating a DH-485 network

Belden #9842 Cable \

1219 m (4000 ft) Maximum q

[T,

N

SISSS

In the following example, both a FlexLogix controller and a
ControlLogix controller use its own 1761-NET-IAC+ converter to
connect to a DH-485 network. In addition, an SLC 5/03 controller uses
a 1761-NET-AIC converter to connect to the same DH-485 network.

rw

ControlLogix controller

1747-CP3

or

‘&— 1761-CBL-AC00 ) )

(port 1) connection from ControlLogix
1761-cBLApoo controller to port 1 or port 2

or
1761-CBL-PM02 —p

1747-CP3
or
<— 1761-CBL-AC00

1761-NET-AIC+

1747-AIC

[0\

iR

L)
SLC 5/03 controller

On the DH-485 network, the FlexLogix controller can send and
receive messages to and from other controllers on the network
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Notes:
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I Chapter 9

Communicating with Devices on a
Third-Party Link

] Using This Chapter

For information about: See page

| Configuring Your System for a Third-Party Link 9-1

COnﬁguring Your System for For the I;IeXLogiX controller to operate on a third-party network,
a Third-Party Link you need

e a 1788-MODULE generic module communication daughtercard.

e RSLogix5000 programming software (Version 12 or later) to
configure the 1788-MODULE card as part of the FlexLogix
system

e Software that configures the 1788-MODULE card on the
third-party network

Figure 9.1 shows an example system on third-party link.

Figure 9.1

FlexLogix controller with 1788-MODULE
generic module communications card

Third-party network

= |

0000
Other 0000
devices

Pushbutton
starter cluster MM
g% Bar code 43512
|/0 devices Indicator scanner
lights
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Step 1: Install the hardware

Before you can connect the FlexLogix system to the third-party
network, you must configure the 1788-MODULE communication card
and make sure it is properly installed in the FlexLogix controller.

slot 1
slot 2

Remember which slot you use for which communication card. You’ll
need the slot number to configure the communication card in the
RSLogix 5000 programming software. The controller uses slot 0.

Step 2: Configure the daughtercard as part of the system

Use RSLogix 5000 programming software to map the 1788-MODULE
card as part of the FlexLogix system. In the Controller Organizer, add
the card to the I/O Configuration folder.
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1. In RSLogix 5000 programming software, select the 1/0 Configuration folder.
2 Right-click to select New Module and add a 1788-MODULE communication daughtercard.

3. Specify the appropriate communication settings.

RS5Logix 5000 - Profibus [1794-L34] Select Module Type E

File Edit “iew Search Logic Communicatior

Type: I ajor Bevision:
‘ a|=al =] Bz =] [1788MODULE =
Offfine . © RUN ] Tope [Description
MNoFerces | OK 4} [1786-CNC/A 1788 CantralNet Eridge, Coax Media
MoEdte & [ BAT 1735-CNCRA 1788 ContralMet Bridge, Redundant Coax Media
=10 i [1788-CHF A4 1788 ControlMet Bridge, Fiber Media
= 1788-CHFR /A 1788 ControlMet Bridge, Redundant Fiber Media
1788-DNBOA 1788 DeviceMet Scanner
=3 Contraller Profibus 17E8-EMET /A 1788 10/100 Mbps Ethernet Bridge, Twisted-Pair Media

IDULE

Controller Tags
23 Contraller Fault Handler

3 Power-Up Handler
B3 Tasks »
E@ MainT ask

i 5-C% MainProgram
23 Unzcheduled Programs
EIS Motion Groups

] adule

— Sho

Eendor:IAII j IV Other ¥ Specialty 140 Select Al |
V Analog W Digital ¥ Communication W Motion V) Controller Clear Al |

QK I Cancel | Help |

5 Data Types

@ UserDefined
L Strings

L Predefined
-Cp Module-Defined
B2

» Module Properties - Controller [1788-MODULE 1.1) E

Type: 1788-MODULE Generic 1788 Module
Parent: Contraller  Cormection P t
Agzzembly :
Instance: Size:
4. Specify the module’s properties. For more ——P Name: [Profibus Input: |112 125 =] [3zhi)
|nf0rmatt|0n on cohmmun|cat|o:s format the connection Descrigtion: 5 ||| et |—53 |__l124 =] 240
parameters, see the next section.
LI Configuration: |15 ID _,::' [8-bit)
Camm Farmat: IData -DINT j Status Irput: I I
. 1 -
el =1 Statie Mt I

Cancel < Back Mext » | Finizh »» I Help
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Communication Format

The Communication Format field chooses a data type for information
transmitted between the controller and a remote device connected to
the 1788-MODULE communication card. This format creates an array
in the controller of whatever data type you choose for the input and
output data.

Connection Parameters

You must set connection parameters to define data identification and
connection size. An Assembly Instance and Data Size must be
assigned for each:

e Input
e Output

¢ Configuration.
Assembly Instance

The Assembly Instance is a number that identifies what data
transferred between the owner-controller and I/O module looks like.
You must create a map that defines your assembly instance entries.

Size

The size field determines how large the connections are between the
owner-controller and the I/O module. Connections are sent in sizes
matching the communications format data type selected. The default,
DINT, results in 32-bit quantities.

Complete your system configuration and develop your program logic.
Then download the project to the controller.



Chapter 10

Using This Chapter

FlexLogix Back-Up on DeviceNet

For information about: See page
How the Back-up Works 10-2
Power-Up and System Start-up 10-4
Developing the FlexLogix Back-Up Application 10-6
Using Indicators to Check Status 10-13
Development and Debugging Tips 10-13

This chapter offers a solution to back-up your FlexLogix controller on
DeviceNet. FlexLogix Back-Up on DeviceNet is a simple, low-cost,
back-up system most effective when used in smaller applications that
require fast switchovers from a primary to a secondary controller.

This back-up solution will:

e minimize downtime in case of controller failure when the same
program is used in both programs.

e mitigate the risk of changes adversely affecting the application
(use old, proven program in one controller and new, untested
program in other controller). If the new untested program
causes a problem, a forced switchover can be made to the older
proven program without downloading the program again.

The FlexLogix Back-Up on DeviceNet solution takes advantage of
Shared DeviceNet Mastership of Slave I/O Devices technology.
Typically, only a single DeviceNet master exists for any particular
slave. With Shared DeviceNet Mastership, two masters can exist.
Heartbeat communications between primary and secondary
controllers determines which scanner is the master and which scanner
remains in stand-by mode.
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How the Back-up Works Figure 10.1 shows an example back-up system. In the back-up
system, the following occurs:

Figu

Primary controller

[0]

® Both controllers/scanners simultaneously receive all inputs.
¢ Both controllers execute in parallel but are NOT synchronized.

e Only the primary controllers sends output data to the I/O
devices. A virtual switch in the 1788-DNBO cards is used to
switch outputs between primary and secondary controllers.

o After failure or forced switchover, outputs are automatically
switched by the 1788-DNBO card from the primary controller to
secondary. When the switch occurs, the secondary controller
becomes the primary controller.

The switchover occurs so quickly that the I/O devices do not
timeout; these devices are unaware that redundant
controllers/scanners exist and are unaware of the switchover.

re 10.1

DeviceNet

@ﬂ][ﬂ[ﬂ[ﬂﬂﬂﬂ]ﬂ]

]

Secondary controller All backed up devices must

[©]

operate on DeviceNet
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Requirements of the Back-Up

The FlexLogix Back-Up on DeviceNet solution requires that you use
the following:

e RSLogix 5000, version 10 or higher
¢ 2 FlexLogix controllers, firmware revision 10.x or higher

e 2 1788-DNBO communication cards, firmware revision 2.x or
higher

T ed Many applications use multiple communications

cards in a FlexLogix controller to communicate with
several networks. This solution requires the software
and FlexLogix controllers use version 10.x or higher.

However, if you are using the 1788-ENBT card in
your application, remember that you must use
software and FlexLogix controllers of version 11.x
or higher.

Additional requirements are as follows:

e When setting up the DeviceNet network, you must set the
primary and secondary 1788-DNBO cards to the same node
address and reserve the next node address.

We recommend you set the primary and secondary 1788-DNBO
node addresses to 0 and reserve node 1. However, you can use

any successive node numbers (e.g. 30 and 31).

e All I/O and operator interfaces that required back-up must be on
DeviceNet.

e The scanlists in the two DeviceNet scanner must be identical.
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Power-Up and
System Start-up
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To configure a FlexLogix Back-up system on DeviceNet, you can take
the following steps. Some of these steps are described in greater detail
in the rest of the appendix.

1. Install all I/O and operator interfaces that you need to back-up

on DeviceNet.

We recommend that you reserve node addresses 0 and 1 for the
two FlexLogix controllers used in the back-up. If you do not use
0 and 1, make sure you reserve two consecutive numbers for the
controllers when you install I/O and other devices on
DeviceNet.

. Connect a FlexLogix controller with a 1788-DNBO scanner to

the DeviceNet network.

. Set the controller node address to 0 (or the lower of the 2 node

addresses reserved for the FlexLogix controllers).

. Power-up the controller and the network.

. Use RSNetWorx for DeviceNet to download the network’s

scanlist to the 1788-DNBO card.

You can use either a scanlist from a new configuration or
previously-used configuration. If the scanlist is a new
configuration, we recommend you save it to a new project for
later use.

. Use RSLogix5000 software to download the appropriate user

program to the FlexLogix controller.

The program should contain the explicit message(s) that enable
the back-up feature for this controller and scanner. The
messages are described in the Developing the FlexLogix
Back-Up Application section beginning on page 10-6.

. Put controller into RUN mode.

. Either disable power to the controller or disconnect the scanner

from DeviceNet. This controller will be the secondary controller.
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9. Connect the other FlexLogix controller with a 1788-DNBO
scanner on the network.

10. Set the node address to 0.
11. Power-up the controller and scanner.

12. Use RSNetWorx for DeviceNet to download the same scanlist
used in step 5.

It may be necessary to browse the network again before
downloading the scanlist. This second browsing of the network
allows RSNetWorx for DeviceNet to establish communication to
the new scanner at the same node number as the previous
scanner.

13. Use RSLogix5000 to download the user program to the second
FlexLogix controller as performed in step 6.

Typically, the same user program is downloaded to the second

FlexLogix controller as the first. However, unlike the scanlists,

the user programs in the controllers do not have to be identical.
14. Put the controller into RUN mode.

This controller is now ready to go and is the primary controller.

15. Reapply power to the secondary controller and/or reconnect the
secondary scanner to the DeviceNet subnet.

This completes the back-up process. For more detailed information on
some of the steps listed previously, see the next section.
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Developing the FlexLogix
Back-Up Application
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The FlexLogix back-up is enabled from an RSLogix 5000 user program
with a few simple ladder rungs (or equivalent). The following rungs
are used in the FlexLogix back-up:

e Back-up Heartbeat Configuration Rungs - required
e Reading Back-up State Rung - optional
e Reading Back-up Status - optional

Back-up Heartheat Configuration Rungs

The first, and most critical, step is to set the back-up “heartbeat”
constant in the DeviceNet scanner. The heartbeat constant enables the
back-up feature and determines the switchover time (2 x heartbeat).

By default, the heartbeat is zero; this default value disables the
back-up mode. Your user program must set the heartbeat to a
non-zero value to enable back-up.

The heartbeat occurs in multiples of 8ms (i.e. 8, 16, 24, etc.). We
recommend a value of 16-48ms for most applications. The
recommended heartbeat times result in switchover times of 32-96ms.
However, these times do not include controller scan delays.

IMPORTANT If multiples of 8 are not used for the requested

heartbeat, then the DeviceNet scanner uses the next
higher supported heartbeat value that can be read
from the scanner. For example, if you set the
heartbeat to 10, the scanner uses a 16ms heartbeat.
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Setting the Heartbeat Constant

You can set the heartbeat constant with five rungs of ladder logic.
Figure 10.2 shows rungs 0 & 1 and the message set-up used in rung 1.
The message in rung 1 uses the INT data type.

Figure 10.2

DeviceMet:0. CommandR egister. Run
1E

START OF BACKUP INITIALIZATION a
THE FOLLOWING RUNGS EMABLE BACKUP A5 SO0ON AS PROCESSOR 15 CHANGED TO RUN MODE.,
OR IF SCANMER |5 MANUALLY CHANGED FROM RUM TO IDLE WITH PROCESSOR IN RUN MODE.

MOTE: SCAMMER 1S IDLE WHEM CommandRegister Run =0
Initialize heartbeat conzstant in milliseconds [multiple of 8, 16, ..., 256).

Heartbeat iz the heartbeat between redundant 1788-DME Qs to detect failure of the processor or scanner.
Lozs of wo consecutive heartbeats causes a switchover,

1] 1/E

DeviceMet:0.CommandRegister Aun - Read_Heartbeat EM
1E 3/ E
3E

First read Heartbeat Configuration to see if Scanner already configured.
If after powerup, keep reading until scanner is available.
[Get_Attib_Single ta Class 0290 Instance 0x01 Attrib 0412)

Move —
Source  Config_Heartbeat
16 €|

Dest  Config_Heartbeat
16 €|

1 1/E

Rung 1 message configuration and communication tabs

Message Configuration - Read_Heartbeat [ %]

Coﬂfigulationl Cummumi:atiunl Tag I

Message Type:

Service I Get Attibute Single
Type:

j Sauce Element: I vI

Source lLermatts IU 3: [Evtes]
SEmMice l— l—
Code: 1B [HE¢] Class: |30 [He) Destination ICurrantﬁHeartbeat -

Instance: [1 Aittribute:|12 [Hex)
= = New Tag. |

) Enable 3 Enabls Waiting ) Start ® Done Done Length: 2
2 Eror Code: Extended Error Code: [ Timed Out €
Error Path:
Enror Test:

(0] I Cancel | Apply | Help

M5G
Type - CIF Generic —EN—
Messzage Contral Fead Heartbeat [ D=
—ER>—

Configuation  Communication | Tag |

Path: IDeviceNel i Hrowse. I

Devicetlst

Cammurzatian i Eetted

& CIOH Eatre] I j' Destinatior Lt IU 3:
ol gLZ:%’Z‘TD Source i IU 3: Destiriation Moo IU 33 [0 tal]

[" Connected ¥ | Gache Connections. &
2 Enable 3 Enahle Wating b Start ‘® Done Done Length: 2
‘2 Ermor Con Extended Eror Code: ™ Timed Out €
Error Path;
Error Text:
ak. Cancel | eppll | Help
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Figure 10.3 shows rung 2 and the message set-up used on it. The

message in rung 2 uses the INT data type.

Figure 10.3
If Scanner Configuration needs updating, set the Heartbeat using M5G instruction to scanner.
[Set_Athib_Single to Class 0x90 Instance 0x07 Attib 0x12)
DeviceMet:0.CommandRegister. Aun - Read_Heartbeat. DM HE MSG
2 J/F 4 E Mot Equal Type - CIP Generic —E
Source & Current_Heartbeat Message Control Set_Heartbeat |:| —<DMH—
0| —<EF:—
Source B Config_Heartbeat
16
Rung 2 message configuration and communication tabs
Configuratiorn | Commumcationl Tag | Configuration  Communication | Tag |
Message Type: Path: |DeviceNet i Browse.. |

Service ISet Attibute Single Source Element:
Type:

=
Source Length:

Senice .
e IWD [Hezl Class IQD [Hex] Destnaton

Devicehlst

Config_Heartbeat -
2 3: [Bytes)

Carmmiumitaticrhietnd
O E i N =

I j' DWiestination Ll

=

Instance: IW

Aftribute: IW 2 [Hex)

2 Enable 3 Enable ‘Wating b Start 2 Done
‘2 Error Code: Extended Eror Code:
Error Path
Error Text:
ok I Cancel

heat_tme_read ] e g'DFL:::—V;tTD Seurce Link: [0 = DestinctionMode: 0 = ey
MNew Tag...
_—gl " Connected ¥ | Cache Cornections. €
Done Length: 2 23 Enable 3 Enable ‘Wating b Start ‘® Done Done Length: 2
I Timed Out « 23 Ermar Con Extended Emor Code: I Timed Out &
Error Path:
Error Test
Eppli Help ak Cancel Eppli Help
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Figure 10.4 shows rungs 3 & 4 and the message set-up used on it. The
message in rung 3 uses the INT data type.

Figure 10.4

If new Heartbeat has been zet, verify Heartbeat Configuration by reading back from scanner
to make sure configuration was accepted.
[Get_Attib_Single ta Class 0290 Instance 0x01 Attrib 0412)

DeviceMet:0.CommandRegister Run - Set_Heartbeat DM

M5G
3 J/E 1 F Type - CIP Generic F—FM>—
Meszzage Contral Fiead_Heartbeat_‘erify |:| —DM—
—Em— | L

If scanner successfully configured [or scanner already in RUM mode), then set scanner to RUN mode.
MOTE: Since scanner resets after being configured, there may be a delay.

END OF BACKUP INITIALIZATION

DeviceMet:0.CommandRegister Bun - Read_Heartbeat. DM

EQU DeviceMet:0.CommandR egister. Fun
4 J/F 9 E Equal
Source & Curent_Heartbeat
1]
Source B Config_Heartbeat
16¢
DeviceMet:0. CommandR egister. Run
9 E
Rung 3 message configuration and communication tabs
Meszage Configuration - Read_Heartbeat_Verify E Messzage Configuration - Read Heartbeat B
CU”ﬁQU'atiUHI Cummumicationl Tag I Configuration EUF"F"Ul’“CaliUﬂ| Tag |
eszage Type: CIF Generic Path: |DeviceNet
DeviceMet
Servi i i - : I vI -
T;;v;:ce IGel Attribute Single 7| o Eleried Cammurization i thed
Saures [Lengt: IU 3: (Eptes] @O CIDH Eane] I T Destinstion Link: IU 3:
SEmiGE l_ l_ _ —
Gode; 12 [11Ex] Cless: 50 (k) Destination IEurrEnt_Heartheat - gli%:?[) Souree Lk IU 3: [estiation fHode ID 3 [t
Instance: |1 Attribute:[12 [Hex| New Tag.. |
[ Connected ¥ | Cache Monrections. e
) Enable 3 Enable Waiting ) Start 2 Done Done Length: 2 ) Enable ) Enable Waiting ) Start ® Dohe Done Length: 2
(3 Error Code: Extended Ernor Cade: ™ Timed Dut & 3 Emor Con Extended Error Code: ™ Timed Out &
Errar Path: Errar Path
Errar Text: Error Tent:
(1]:4 I Cancel Apply Help ok Cancel Appll Help

This completes the required portion of ladder logic to enable the
FlexLogix back-up on DeviceNet. The following sections describe
how to use additional ladder logic to read back-up state and status.

However, these sections are not required to complete the back-up
solution.
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FlexLogix Back-Up on DeviceNet

Reading Back-up State Rung

You can read the back-up state of the DeviceNet scanner with a single
rung of ladder logic. The back-up state is useful for debug or more
sophisticated back-up schemes. The message in this rung uses the

SINT data type.

Figure 10.5 shows the rung you can use to read the back-up state.

Figure 10.5

OPTIOMAL: Constantly Read Backup State
0 = Dizabled
1 = Primary Scanner
2 = Backup Scanner
3 = Irwealid Primary Mode Address [e.g. can't be 62 or B3]
4 = Faulted Backup Scanner - CRC Failure - [e.g. Scan Lists don't match)
B = Faulted Backup Scanner - Backup Mode Mumber Failure [e.q. Backup not Primary + 1]
E = Backup Scanner Pending Primary Detection
254 = Attempting Primary Access
255 = Attempting Backup Access
Fead Backup_State EM

M5G

Message Configuration - Read Backup State

Cunfigurationl Enmmumcahnnl Tag |

Meszage Tvpe:

Service I Get Attribute Singls
Type:

=

Serpiee
Lo

Instance: IW

Attribute: |1 3 [Hex]

Source Elemert:

Source Lenath

B el Dass [0 e pogtintion

Type - CIP Generic
Meszzage Contral

= / [
J".IL

—E
Fiead_Backup_State [ D=

Rung 5 message configuration and communication tabs

—<EF>—
A0
Move
Source  Backup_State
2 &
Dest DUMY
2 &

1] 3:
Backup_State vl
Mew Tag...

[Eptes]

‘2 Enable

2 Enror Code:
Error Path
Enor Tent:

) Enable Waiting

r Start
Extended Emor Code:

o]

‘® Done

Cancel

Done Length: 1
™ Timed Out «

Apply Help

Message Configuration - Read Heartbeat
Configuration Commumcationl Tag |
Path: IDevl:eNet
DeviceMet
[EammuriEatiar i ethod:
QR e B = I jv [estiation Lt ID 3:
Lo EE%QTD Sourze Ltk IU 3: [estination [ode IU 3: [t
" Cornected ¥ | Cache Cormections. e
< Enable 3 Enable Waiting b Start ‘® Done Done Length: 2
2 Enor Co Extendzd Error Code: ™ Timed Out «
Error Path:
Error Tet
ak. Cancel Lppli Help
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Table 10.1 describes the possible values this message may return
when reading the back-up state of the DeviceNet scanner.

Table 10.1

If the message reads
this value:

the back-up state of the DeviceNet scanner is:

0 Disabled
1 Primary scanner
2 Back-up scanner
3 Invalid primary node address (e.g. the node address cannot
be 62 or 63)
4 Faulted back-up scanner - CRC failure (e.g. the scanlists in
the scanners do not match)
5 Faulted back-up scanner - back-up node number failure (e.qg.
the back-up scanner is not using a node number = the
primary node number + 1)
6 Back-up scanner pending primary detection
254 Attempting primary access
255 Attempting back-up access
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Reading Back-up Status

You can read the back-up status of the DeviceNet scanner with a

single rung of ladder logic. The back-up state is useful for debugging
or more sophisticated back-up schemes. The message in this rung

uses the SINT data type.

Figure 10.6 shows the rung you can use to read the back-up state.

Figure 10.6

OPTIOMAL: Constantly Read Backup Status Bits
Bit 0 = Mo Backup Scanner Detected
Bit 1 = Primary Scanner forcing IDLE [Backup in RUM but Primary in IDLE]

Fead Backup_Status. EM MSG
g J/F Type - CIP Generic =E
Meszzage Contral Fead Backup_Status |:| —DMN—
[
0
Move
Source  Backup_Status
24#0000_0070 €|
Dest DUMMY
2 &
Rung 6 message configuration and communication tabs
Message Configuration - Read_Backup_ Status Message Configuration - Read Heartbeat
Cunfigurationl Enmmumcahnnl Tag | Canfiguration Commumcationl Tag |
Message Tvpe: Path: |Dew:eNet
DeviceMet
?;r:\g-ce [Get Atibute Single Il Sounelemest E Eommurication b Etted
Source Lenath ] = @GR CIHE Channel I :l' Dlestiratior Lt ID =
Serpiee I_ . I_ .
Lo i leaIfCas=20] 30 Hexd Destination Backup_Status 'I Lo EEA%:TD Sourze Ltk IU 3: [estination [ode IU 3: [t
Instance: |1 Atlnl_nulelm [Hex] e .
" Cornected ¥ | Cache Cormections. e
‘® Enable ) Enable Waiting @ Start ) Done Done Length: 0 < Enable 3 Enable Waiting b Start ‘® Done Done Length: 2
s Error Code: Extended Enor Code: ™ Timed Dut « 3 Enor Con Extended Encr Code: ™ Timed Out
Error Path Error Path:
Enor Tent: Error Tet
ak. I Cancel | Lppli | Help | ak. | Cancel | Lppli | Help |
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Table 10.1 describes the possible values this message may return
when reading the back-up status of the DeviceNet scanner.

Table 10.2

If the message reads
this value:

the back-up state of the DeviceNet scanner is:

No back-up scanner detected

Primary scanner forcing IDLE (back-up in RUN but primary in
IDLE)
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Using Indicators to The 1788-DNBO card’s status indicators provide useful information
Check Status (e.g. determining which controller is primary) about back-up scanner
u status. Table 10.3 lists the indicators to monitor when checking
back-up status.

Table 10.3
If this indicator exhibits this behavior this condition exists:
Module status (MS) | Flashing red A secondary controller was not
found (or other minor fault
detected)
Back-up status (BS)!) | Solid green This scanner is the primary
controller.
Flashing green This scanner is a qualified
secondary controller.
Off This scanner is not configured for
back-up mode.

) The BS status indicator may not be labelled on current 1788-DNBO communication cards.

Deve|0pment and When you im;ﬁement the (1;1exiogfiXHBack—U;()1 onlDeViceNet Zolution,
. . we recommend you consider the following development an
Debqumg TIpS debugging tips:

¢ Develop and debug the entire application with only the primary
controller and scanner present. When the application is totally
verified, then download the program and exact same scanlist to
the secondary controller, without the primary controller present.
Verify that the secondary is also functioning properly, and then
both primary and secondary can be added to the network at the
same time.

e No configuration parameters are entered from RSNetworx for
DeviceNet or RSLogix5000 to enable Back-up. All configuration
occurs in the user program. Almost your entire application (e.g.
except for a few ladder rungs) can be developed without
knowledge that the application will have a back-up controller
and scanner.

e Local I/0 still works when this solution is used but the Local I/O
is not backed up.

e Switchover time depends on the user configurable heartbeat.
After two heartbeats are lost between primary and secondary the
switchover occurs. This time can be as little as 50ms with a
heartbeat of 16ms.
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e The I/O during switchover is NOT bumpless. Since the
programs and I/O updates are not synchronized, it is possible
for the secondary controller to be either slightly faster or slower
than the primary.

For example, if output changes during a switchover, the fact that
the primary and secondary controllers are unsynchronized can
cause the output to momentarily switch between an older and
newer value. If you configure the switchover time slower than
the program scan and I/O update, the secondary lags behind the
primary and eliminates this.

e State variables, such as counters or timers are NOT
synchronized. The user program must synchronize the primary
and secondary controllers, typically over an EtherNet/IP or
ControlNet link between controllers. If the outputs are
dependent on a state variable, the lack of synchronization can
also cause a bumpy switchover.

e As with all back-up and redundancy systems, the I/O must
change at a slower rate than the switchover time. If the inputs
change faster than the switchover, the change of state is lost.

e Either the user program or user action determine the primary
controller. In its simplest mode, the first scanner to power-up or
become available on DeviceNet first is the primary.

e Unlike some back-up systems (i.e. PLC5), the primary controller
still maintain control of the I/O and switchover does NOT occur
if the primary controller is set to Program/Idle mode. The
secondary 1788-DNBO scanner also indicates that it is in Idle
Mode.

e By default, a switchover will NOT occur if the default fault
routine or user fault routine is executed in the primary
controller. However, the user fault routine can force a
switchover if so desired.

e If an operator interface is on DeviceNet, then it can work
without knowledge which controller is primary or secondary.

e Online edits are not automatically performed on both Primary
and Secondary since no synchronization exists between Primary
and Secondary. Once an online edit occurs on the Primary, then
the Primary and Secondary will have different programs.

¢ FlexLogix Back-up on DeviceNet is not Hot Back-up. Hot
Back-up implies complete synchronization of program, program
variables, and I/O. Also, I/O switchover is completely bumpless
is Hot Back-up.



Appendix A

FlexLogix System Specifications

Using This Appendix
For information about: See page
FlexLogix controller specifications A-1
1794-FLA FlexLogix extended-local adapter specifications A-5
1756-BA1 battery specifications A-8
FlexLogix controller serial cable descriptions A-8
FlexLogix controller LED descriptions A-10

FlexLogix Controller

Category: FlexLogix controller
(1794-133, -L34)
user memory 1794-133 64 KBytes
1794-134 512 KBytes
input voltage
rating (nominal) 24V dc

range

19.2V t0 31.2V dc (includes 5% ac ripple)

isolation voltage

(continuous-voltage withstand rating)

30V dc

Qualification tested to withstand 850V dc for 60 seconds

input maximum current

1.33A maximum at 19.2V dc

0.85A maximum at 24V dc
input maximum power 25.5W maximum at 19.2V

20.4W maximum at 24V dc
backplane (FLEXBUS) current output 653mA maximum @ 5.1V dc
thermal dissipation 87BTU/hour @ 19.2V

operating temperature

IEC 60068-2-1 (Test Ad, Operating Cold),
|EC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock):

0to 60°C (32 to 140°F)
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Category: FlexLogix controller
(1794-133, -L34)
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

vibration(! IEC60068-2-6 (Test Fc, Operating): 59 @ 10-500Hz
shock!! IEC60068-2-27: Test Ea (Unpackaged shock, ES#002)
Operating 30g

Non-operating 50g

emissions CISPR 11: Group 1, Class A (with appropriate enclosure)

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

EFT/B immunity IEC 61000-4-4:
+4kV at 2.5kHz on power ports

+2kV at 5kHz on communications ports

surge transient immunity IEC 61000-4-5:

+2kV ling-earth (CM) on shielded 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)

weight 1794-133 .71 kg (1.56 Ibs 0z.)
1794-134  75g(1.66 Ibs.)

(no communication cards installed)

power supply A 1794-PS3 or 1794-PS13

In applications that must be compliant with CSA requirements, use a
Separated Extra-Low Voltage (SELV) power supply that is compliant with
I[EC61010.1, Annex H
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Category:

FlexLogix controller
(1794-133, -L34)

power conductors

60° C (140° F) minimum, copper

22-12 AWG (4 mm?) stranded
3/64 inch (1.2mm) insulation maximum

length 10m or less

category 32

power connector torque

5-7 inch-pounds

battery 1756-BA1 (AB part number 94194801)
0.59qg lithium
serial cable 1761-CBLPMO02 to 1761-NET-AIC isolator

1761-CBLPAQO to 1761-NET-AIC isolator
1756-CP3 directly to controller

1747-CP3 directly to controller

category 32

extended local I/0 cable

1794-CE1 cable (1 foot)
1794-CE3 cable (3 feet)

category 32

DIN rail

steel, 35 x 7.55mm DIN rail

A-B part number 199-DR1; 46277-3; EN 50022
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Category: FlexLogix controller

(1794-133, -L34)
Certifications: uL UL Listed Industrial Control Equipment
(when product is marked) CSA CSA Certified Process Control Equipment

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

CER European Union 89/336/EEC EMC Directive, compliant with:
EN 50081-2; Industrial Emissions
EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial Requirements

EN 61000-6-2; Industrial Immunity

C-Tick®  Australian Radiocommunications Act, compliant with:

AS/NZS 2064; Industrial Emissions

FEXS) European Union 94/9/EEC ATEX Directive, compliant with:

EN 50021; Potentially Explosive Atmospheres, Protection “n”

" To maintain these vibration and shock specifications, you must use DIN rail locks.

(2)
(3)

See the Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.
See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.

IMPORTANT

The amount of memory that the software displays includes both the user
available memory and the memory reserved for overhead.

e The Unused field represents the memory available for the
user program.

e The Total field represents the total memory available on the module,
including user program and overhead. Do not use this field when
determining your memory usage.

See the specifications for your controller to determine how much
memory you have available for programming. This dialog box might
display a higher number, but the additional memory is required by
system overhead and may not be available for programming.
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1794-FLA FlexLogix
Extended-Local Adapter

Category:

FlexLogix extended-local I/0 adapter (1794-FLA)

input voltage
rating (nominal)

range

24V dc

19.2V to 31.2V dc (includes 5% ac ripple)

isolation voltage

(continuous-voltage withstand rating)

30V dc

Qualification tested to withstand 850V dc for 60 seconds

input maximum current

0.39A maximum at 19.2V dc

0.25A maximum at 24V dc
input maximum power 7.5W maximum at 19.2V

6.0W maximum at 24V dc
backplane (FLEXBUS) current output 653mA maximum @ 5.1V dc
thermal dissipation 25.6BTU/hour @ 19.2V

operating 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):

0to 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

vibration!! IEC60068-2-6 (Test Fc, Operating): 59 @ 10-500Hz
shock! I[EC60068-2-27: Test Ea (Unpackaged shock, ES#002)
Operating 30g
Non-operating 50g
emissions CISPR 11: Group 1, Class A (with appropriate enclosure)
ESD immunity IEC 61000-4-2:

6kV contact discharges

8kV air discharges
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Category: FlexLogix extended-local I/0 adapter (1794-FLA)

radiated RF immunity IEC 61000-4-3:

10V/m with 1kHz sine-wave 80%AM from 30MHz to 1000MHz

EFT/B immunity IEC 61000-4-4:
+4kV at 2.5kHz on power ports

+2kV at 5kHz on communications ports

surge transient immunity IEC 61000-4-5:

+2kV line-earth (CM) on shielded 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)
weight 28 kg (.62 Ibs.)
power supply “ 1794-PS3 or 1794-PS13

In applications that must be compliant with CSA requirements, use a
Separated Extra-Low Voltage (SELV) power supply that is compliant with
I[EC 61010.1, Annex H

power conductors 60° C (140° F) minimum, copper

22-12 AWG (4 mm?) stranded
3/64 inch (1.2mm) insulation maximum

length 10m or less

category 3@

power connector torque 5-7 inch-pounds
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Category:

FlexLogix extended-local I/0 adapter (1794-FLA)

extended local 1/0 cable

1794-CE1 cable (1 foot)

1794-CE3 cable (3 feet)

category 3@

DIN rail

steel, 35 x 7.55mm DIN rail

A-B part number 199-DR1; 46277-3; EN 50022

Certifications:

(when product is marked)

uL
CSA
CSA

CEl2)

C-Tick®)

FEXG)

UL Listed Industrial Control Equipment
CSA Certified Process Control Equipment

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

European Union 89/336/EEC EMC Directive, compliant with:
EN 50081-2; Industrial Emissions

EN 50082-2; Industrial Immunity

EN 61326; Meas./Control/Lab., Industrial Requirements

EN 61000-6-2; Industrial Immunity

Australian Radiocommunications Act, compliant with:

AS/NZS 2064; Industrial Emissions

European Union 94/9/EEC ATEX Directive, compliant with:

EN 50021; Potentially Explosive Atmospheres, Protection “n”

(1)

(2)

To maintain these vibration and shock specifications, you must use DIN rail locks.

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.
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1756-BA1 Battery The FlexLogix controller uses the 1756-BA1 battery:
Battery 1756-BA1
0.59g lithium

Attach label here.

This jumper is for service use
only. Do not use this jumper.

Attach battery here.

top red lead (+)
middle black lead (-)
bottom no connection
F|ex|_ogix Controller The RSliZSZ port is a non-isolated serial port built-in to the front of the
H controller.
Serial Cables
[o] [o]
- =
|| |®== =
=
=
=
serial port ~ ——p — — g
=5 @
= =

To connect to the serial port, determine whether you need an optical
isolator. If you connect the controller to a modem or an ASCII device,
consider installing an isolator between the controller and modem or

ASCII device. An isolator is also recommended when connecting the

controller directly to a programming workstation.
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Are you using
an isolator:

Use this cable:

no The 1756-CP3 cable attaches the controller directly to the controller.
1 CD 1 CD
2 RDX 2 RDX
3 TXD 3 TXD
4 DTR 4 DTR
COMMON COMMON
—— 6 DSR 6 DSR
7 RTS 7 RTS
8 CTS 8 CTS
9 9
If you make your own cable, it must be shielded and the shields must be tied to the metal shell
(that surrounds the pins) on both ends of the cable.
You can also use a 1747-CP3 cable (from the SLC product family). This cable has a larger
right-angle connector than the 1756-CP3 cable.
yes The 1761-CBL-APOO cable (right-angle connector to controller) or the 1761-CBL-PM02 cable

(straight connector to the controller) attaches the controller to port 2 on the 1761-NET-AIC isolator.

The mini-DIN connector is not commercially available, so you cannot make this cable.

6 O 1

7 e 2 678
o] i
T 3 ,. 3 .\

8 R\

Xx\\\ 4 2 \H
9 O 5 12
DB-9 right-angle or straight cable end 8-pin, mini-DIN cable end

Pin: DB-9 end: Mini-DIN end:

1 DCcD DCcD

2 RxD RxD

3 XD XD

4 DTR DTR

5 ground ground

6 DSR DSR

7 RTS RTS

8 cTS cTS

9 na na
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FlexLogix Controller LEDs

Indicator: Color: Description:
RUN off The controller is in Program or Test mode.
solid green The controller is in Run mode.
0K off No power is applied.
flashing red Either of the following:
o |f the controller is a new controller, then it requires a firmware
update.
o [f the controller is not a new controller, then a major fault
occurred. To clear the fault, either turn the keyswitch from PROG
to RUN to PROG or go online with RSLogix 5000.
solid red The controller detected a non-recoverable fault, so it cleared the project
from memory. To recover:
1. Cycle power to the chassis.
2. Download the project.
3. Change to Run mode.
If the OK LED remains solid red, contact your local Rockwell Automation
representative or distributor.
flashing green An NVS Program save or restore on the controller is occurring.
solid green The controller is OK.
BATTERY off The battery supports memory.
solid red Either of the following:
e The battery is not installed.
o The battery is 95% discharged and should be replaced.
/0 off Either of the following:
o The controller project is not downloaded (the condition after
power up).
e No I/0 or communications configured
solid green The controller is communicating to all devices.
flashing green One or more devices are not responding.
LOCAL off The rail is inhibited.
ﬁg((j)ALZ solid green The controller is communicating to all devices on that rail.
flashing green One or more devices on that rail not responding.
flashing red No modules exist on that rail.
RS232 off There is no activity.
solid green Data being received or transmitted.
FORCE off Either of the following:
o No tags contain |/0 force values.
o |/0 forces are inactive (disabled).
solid amber Either of the following:

o |/0 forces are active (enable).
o |/0 force values may or may not exist.

flashing amber

One or more input or output addresses have been forced to an ON or OFF
state, but the forces have not been enabled.
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Appendix B

Maintaining the Battery

Using this Appendix

For information about: See page

Storing replacement batteries B-1

Estimating battery life B-1

Replacing batteries B-3

Storing Rep'acement Because a battery may leak potentially dangerous chemicals if stored
Batteries improperly, store batteries as follows:

ATTENTION Store batteries in a C.OOI, dry envnronmept. We N
recommend 25° C with 40% to 60% relative humidity.

You may store batteries for up to 30 days between
-45° to 85° C, such as during transportation. To avoid
possible leakage, do not store batteries above 60° C
for more than 30 days.

Estimating Battery Life When the battery is about 95 percent discharged, the controller
provides the following warnings:

e On the front of the controller, the BATTERY LED turns on
(solid red).

e A minor fault occurs (type 10, code 10).
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B-2 Maintaining the Battery

To prevent the battery from leaking potentially dangerous chemicals,
replace the battery at least as often as:

ATTENTION To prevent pos§ible battery leakage, even if the.
BATTERY LED is off, replace the battery according to

this schedule:

If the temperature 1 in. Replace the battery within:
below the controller is:

0°to 35°C No required replacement
36°t040°C 3 years

41°1045°C 2 years

46° to 50° C 16 months

51°1055°C 11 months

56° to 60° C 8 months

To estimate how long the battery will support the memory of
the controller:

1. Determine the temperature (° C) 1 in. below the
FlexLogix controller.

2. Determine the percentage of time that the controller is
powered off per week.

EXAMPLE If a controller is off:

e 8 hr/day during a 5-day work week

e all day Saturday and Sunday
Then the controller is off 52% of the time:
1. total hours per week = 7 x 24 = 168 hours

2. total off hours per week = (5 days x 8 hrs/day) + Saturday +
Sunday = 88 hours

3. percentage off time = 88/168 = 52%
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Maintaining the Battery B-3

Use the off-time percentage you calculated with the following table to
determine battery life:

Worst-case battery life estimate:

Catalog number: Temperature: Power off 100%: Power off 50%: Battery duration after
the LED turns on:\"
1794-133 60°C 2.3 years 4.6 years 3 days
25°C 1 year 2 years 3 days
1794-1.34 60°C 1.8 years 3.6 years 3 days
25°C 6.7 months 1.1 year 3 days
M The battery indicators (BATTERY) warns you when the battery is low. These durations are the amounts of time the battery will retain controller memory from
the time the controller is powered down after the LED first turns on.

IMPORTANT If the BATTERY LED turns on when you apply
power to the controller, the battery life may be less
than the table above indicates. Some of the warning
time may have been used while the controller was
off and unable to turn on the BATTERY LED.

Rep|acing a Battery Because the controller uses a lithium battery, you must follow specific

precautions when handling or disposing a battery.

ATTENTION The controller uses a lithium battery, which contains

potentially dangerous chemicals. Before handling or
disposing a battery, review Guidelines for Handling
Lithium Batteries, publication AG-5.4.

1. Turn off power to the FlexLogix controller.

2. Does the existing battery show signs of leakage or damage?

If: Then:

Yes Before handling the battery, review Guidelines for Handling Lithium
Batteries, publication AG-5.4.

No Go to the next step.
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B-4 Maintaining the Battery
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3. Remove the old battery.

4. Install a new 1756-BA1 battery.

ATTENTION iny install a 1756-BA1 battery. If you install a
different battery, you may damage the

g controller.

5. Attach the battery label:
a. Write on the battery label the date you install the battery.

b. Attach the label to the inside of the battery compartment.

6. On the front of the controller, is the BATTERY LED off?

If: Then:
Yes Go to the next step.
No A. Check that the battery is correctly connected to the controller.

B. If the BATTERY LED remains on, install another 1756-BA1 battery.

C. If the BATTERY LED remains on after you complete Step B., contact
your Rockwell Automation representative or local distributor.

7. Dispose the old battery according to state and local regulations.

ATTENTION Do not incinerate or di.spose lithium batteries
in general trash collection. They may explode

or rupture violently. Follow state and local
regulations for disposal of these materials. You
are legally responsible for hazards created
while your battery is being disposed.
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