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Important User Information

Publication 1789-UMO002B-EN-P - June 2001

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

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

Allen-Bradley publication SGI-1.1, Safety Guidelines for the
Application, Installation and Maintenance of Solid-State Control
(available from your local Allen-Bradley office), describes some
important differences between solid-state equipment and
electromechanical devices that should be taken into consideration
when applying products such as those 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 manual we use notes to make you aware of safety
considerations:

ATTENTION IQent1f1es information about practices or
circumstances that can lead to personal injury or

death, property damage or economic loss

Attention statements help you to:

* identify a hazard
e avoid a hazard

* recognize the consequences

IMPORTANT IdenFifigs information that 15 critical for successful
application and understanding of the product.

Allen-Bradley is a trademark of Rockwell Automation



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

Directive Compliance

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

EMC Directive

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

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

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

This product is intended for use in an industrial environment.

Low Voltage Directive

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

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

Introduction This version of the SoftLogix5800 System User Manual corresponds to
version 8 of the controller. Revision bars (shown in the left margin of
this page) indicate changed information. Changes made to this manual

include:
For this information: See:
addition of 1789-L10 and 1789-L30 controllers 2-2

how to select the 1784-PCICS card through an online path of 4-33
available devices

how to select the 1784-PCIDS card through an online path of 5-17
available devices

information about remote programming over an Ethernet link chapter 7

information about installing and configuring a 1789-SIM module  chapter 8
in an RSLogix5000 project
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Summary of Changes 2

Notes:
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Preface

Purpose of this Manual This manual guides the development of projects for SoftLogix5800
controllers. It provides procedures on how to establish
communications and/or programming links over these networks:

e ControlNet
e DeviceNet
e Ethernet

* serial

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

* Manage project files
* Organize your logic
* Organize tags

* Program routines

» Test a project
Handle faults

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

* software engineers
* control engineers
* application engineers

e instrumentation technicians

When to Use This Manual  Use this manual:

* when you are ready to integrate your application with the
1/0 devices, controllers, and networks in your system.

* after you perform these actions:
— develop the basic code for your application
— perform isolated tests of your application
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Preface 2

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

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

* includes example system configurations
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Chapter 1

Getting Started

Introduction This chapter introduces the SoftLogix5800 family of controllers and
provides a quick overview on creating and downloading a project.
This chapter introduces basic aspects of the SoftLogix controller.

The SoftLogix controller is another platform in the Logix environment.
The SoftLogix controller offers:

* high-speed logic execution
* seamless integration of control, motion, and information
structures

» compatibility with a range of Allen-Bradley, Rockwell Software,
and Microsoft-compatible products

CompactLogix™

ControlLogix™ ProcessLogix™ OﬁLOQiXT“

- - - -

(3 (3 0
el R .

- W T

ViewAnyWare~

DriveLogix
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1-2  Getting Started

Creating and Configuring
the Controller

Launch the
1 chassis monitor
go to page 1-3

Create the

2 controller
go to page 1-4

The following diagram illustrates the steps you follow to create and
configure a SoftLogix controller. Use the SoftLogix chassis monitor to
perform these steps.

System setup for this quick start:

i * SoftLogix5800 controller in slot 1 of the
”E‘ virtual chassis
» 1784-PCICS card in slot 2 of the virtual chassis

You need:
« SoftLogix chassis monitor
» RSLinx communication software

Create the

1784-PCICS card
go to page 1-5

Publication 1789-UMO002B-EN-P - June 2001



Getting Started ~ 1-3

Launching the chassis monitor

1.  Double-click the SoftLogix chassis monitor icon on your computer desktop or in the system tray.

Launch the

chassis monitor

The default chassis monitor appears.

':I:'I___ SoftLogix Chasszis Monitor

Slot Wiew Optionz  Help

Computer ; |M44?55

1] 1 2 3 4 ] G 7 a
RSl

& LT NLL

3 10 1 12 13 14 15 16

For Help, presz F1

Once the SoftLogix chassis monitor is running and a card is installed
in the virtual chassis, the controller automatically starts when you
reboot your computer.

IMPORTANT The Chass1sl monitor is your window to mor.ntormg
the SoftLogix system. If you close the chassis

monitor, the controller and it’s modules are still
running. To stop a controller or associated module,
remove it from the virtual chassis.
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1-4  Getting Started

Creating the controller

1. Create a new module.

s SoftLogix Chassis Monitor

m Wiews Options  Help
Select Slot - Create Module — m
or right click the appropriate slot and select Create. Fiemove Module... 55
T

2. Select the controller.
Select Module E

Module Trpe: BRI T =
1784-PCIC ControlMet PCI Messaging _

1784-PCICS ContralMet PCI Scanner el |

1784-PCIDS DeviceMet PCI Scanner

1784-PMOZAE 2 Aiz Analog/Encoder Serva

17859-51M 32 Paint Input/Output Simulator

Specify the chassis slot number. - Slat: [+ =]

Click OK

3. Configure the controller.

Specify configuration settings for the controller:
 startup mode
e memory size
« periodic save interval
e dwell time
e CPU affinity
e COM port to use for serial communications

Type: 1789-LE0/A SoftLogixBBED Contraller
Yendor  Allen-Bradley

Startup Mode: R emate
temary Size [KB]: 072

Tograrn

Periodic Save -
Interval (min]: L ¥ Enable f
Controller Name: Last Loaded: Tupe: 1789-LE0/ Softlogix5860 Controller

Wendor:  Allen-Bradley

Dwell Time [ms]: I 3:
et [ mHets | ca CPUAfrinity;m

Channel 0
Serial Port: I Mane ]"

< Back Finis Cancel Help
h;l

Click Finish.
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Getting Started ~ 1-5

Creating a 1784-PCICS card

1. Create a new module.

i SoftLogix Chazziz Monitor

m Wiews Options  Help

Select Slot - Create Module —
or right click the appropriate slot and select Create. Femnove Module.. EE

2. Select the communication card.
Select Module E

Module Type: [1785-L60 SoftLogix5860 Controller 0k I
1784-PCIC ContralMet PCI Messa

_ontrolfet PLI S -
1784-PCIDG DeviceNet PLI Scanner —lcance'

1784-PMOZAE 2 Aiz Analog/Encoder Serva
17859-51M 32 Paint Input/Output Simulator

Specify the chassis slot number. g st [2 =

Click OK

L. Select Device
3. Select the communication card.

Tope: 1784-PCICS /A 1784 ControlMet PCI Scanmer
Vendor  Allen-Bradley

i Select 1784-PCICS
Select the serial number of the card. g e TR
If you prevaSly com‘lgured the 1784'PC|CS Car.d that Previous Configuration information exists for this device.
you selected by serial number, the chassis monitor - (%" Use the Frevious Configuration
remembers the configuration from the last time you ' Reset the Configuration to Default Yalues

used the card (whether in the same or different slot).

Click Next < Bach I Mest » I Cancel HEel=

4.  Configure the communication card.
« specify the node address (MAC ID) on the ControlNet network

« enter the label name for the card (this is the name you wrote
on the label of the card to help you identify the card from
others in the same computer)

General

Type: 1734-PCICS 24 1784 ControlMet PCI Scanner
Wendor:  Allen-Bradley

Serial Mumber: IAD C2E
MHetwork, Address: |1 3:

PCI Card Bracket
Label for Serial No.: IENET m

Click Finish Finizh Cancel HElm
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1-6  Getting Started

Creating and Down|oading The following diagram illustrates the steps you follow to create and
a Proiect download a project. Use RSLogix 5000 programming software to
perform these steps.

System setup for this quick start:

° « SoftLogix5800 controller in slot 1 of the

Create a project é‘ virtual chassis
go to page 1-7  1784-PCICS card in slot 2 of the virtual chassis

Configure ControlNet link to
1/0 modules FLEX 1794-ACN15 adapter and I/0
S go to page 1-9
You need:
« SoftLogix chassis monitor
« RSLogix5000 programming software
 RSLinx communication software

» RSNetWorx for ControlNet software

Create tags
go to page 1-17 If you don't have this hardware, you can still follow these steps. Substitute the
I/0 modules you have for the ones listed here and make the appropriate changes.

Enter logic
go to page 1-19

Download
8 a project
go to page 1-21

View status
go to page 1-22
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Getting Started

1-7

Creating a project

1. SelectFile - New.

4>

2. Define the project.

Select a controller type.

Regardless of the SoftLogix product activation
you have, select 1789-L60/A for the type. —— g

Name the project. ———p»

Describe the project (optional). ——

Select where to store the project ————
(typically use the default directory).

Edit Wiew Search Log

Open... ! Chil+0 |

Mew Controller E
Wendor: Allen-Bradley
Tupe: I‘I?SS-LBD.-"A SoftLogix 5860 Controller ak. I
Mame: Iquick_start Cancel |
Drescription: Help |

=]
=
=
[ |

LChasszis Type: I‘I?SS-‘I? 17-5lot SoftLogis Yirtual Chassiz

‘5, RSLogix 5000 - quick_start [1789-L607A]

File Edit Miew Seach Logic Communications Tools

Slat: |1 _|:;' Bevision: IB |1 _|:;'
Create |n: IE:\HSLogix RO004Projects Browse. .. |
Click OK.
Window Help

The software uses the project name you enter with an .ACD extension to store your project.

[_[5]]

The software displays:

B|=|e| 8] 5| 2| LI = E

tart]
& Controller Tags
[ Controller Fault Handler
[ PowerUp Handler
-3 Taske
58 MainTask

=8 MainProgram

controller organizer ——»

Program Tags
MainRouting
[ Unseheduled Programs
(3 Trends
(=43 Data Types
L UserDefined
L3, Predefined

g Module-Defined
(231 1/0 Configuration

I I = e e e e *

A |I» [\ Favorites ABit £ TmeriCourier £ npuiiOwip.t
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1-8  Getting Started

Changing project properties

1. View properties for Controller quick_start.

s RSLogix 5000 - quick_start [1789-L60/A]

File Edt View Seach Logic Commurications
a|=e] s wEsle] [
|ottine x| Mo Forces ~|
|No Edits [=| |Forces Disabled ||

Path:™ AB_K.TC-1424B ackplane\0

A. Place the cursor over the Controller quick_start folder. g

troller qu

nroller Ta il
. . . 23 Cortraller Fan Print
B. Click the right mouse button and select Properties. £ Pomer p He
S Tasks
E@ MainT ask
2. View the General tab.
The screen defaults to the General tab. %o Controller Properties - quick_start
Maior Faults | Minor Fauls I Date and Timne I Advanced I File I
General Serial Port I Systemn Protocol Uszer Pratocol
Wendor: Allen-Bradley
Verify that the Controller Settings are > Type: 1783-LE0s4 Softlogix 5860 Contraller [Ehange TURe.. |
correct. Make changes if necessary. Hame: [quick_star]
Description: ;I
=
Chassis Type:  [178317 1761t SoftLogin Vintual Chassis ||
Slat: |1 _|:;' Rievigion: IB |1 _|:;'

QK I Cancel Lol Help

Click OK.
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Getting Started ~ 1-9

Adding a 1784-PCICS communication card to the project

1. Create a new module.

RS5Logix 5000 - quick_start [1789-L6(
File Edit “iew Search Logic Communic

ELERECEE
IfoIine :I IND Forces

IND Edits :I IForces Disabled
Path:™ AB_K.TC-1424B ackplane\0

B-E3 C

troller quick_start
Controller Tags

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

B8 MainT ask

E-E8 MainProgram
Program Tags
M ainFoutine

=53 Data Types

-0 UserDefined
A. Place the cursor over the 1/0 Configuration folder. [T% ;':ddj:’;deﬁned
—— | —
B. Click the right mouse button and select New Module. M
(B0
2. Select the 1784-PCICS card. Select Module Type B

Major Bevision:

—

Select 1784-PCICS. ———p»

1784-PCIDS A4 784 DeviceM et PCI Scanner

1784-PR0OZAE /4 2 Auiz Analog/Encoder Servo

1789-LE0/A SoftLogix5860 Controller

1783-MODLULE Generic 1789 Module

~Sha
Wendor: IAH j ¥ Other ¥ Specialyl/0 Select Al |
¥ Analog W Digital ¥ Communication | Motion [ Controller Clear Al |

QK I Cancel | Help |

Click OK.

continued
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Adding a 1784-PCICS communication card to the project (continued)

3. Identify the communication card.

Type: 1784-PCICS /4 1784 ContralM et PCI Scanner
You should enter a name. Vendar  AllereBradiey
Verify the slot number. g | yage: [eret_scanrer s 2 =
Describe the device (optional). — g | Descrigtion: jl

Bevision: |1_ I‘I _,::' Electronic Keying: IEompatibIe M odule 'l
Specify electronic keying. —pm-

Cancel < Back Mext » | Finizh »» I Help

Click Next.

4. Use the Create wizard to configure the communication card. Use default values for this example. If you do not want to go through

each screen in the Create wizard, click Finish to create the card
using default values.

Module Properties - Local:2 [1784-PCIC5/A 1.1) E

Requested Packet Interval [RPI): I 03: ms [2.0- 750.0 ms)

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

Module Fault |
Module Properties - Local:2 [1784-PCICS/A 1.1) E
Identification Statu:
Wendor: Major Fault:
Froduct Type: Minor Fault:
Product Code: Intemal State:
Rievigion: Configured:
Cancel | | Serial Mumber: Owned:
Product Mame: Module [dentity:
Click Next.
Eiefrest | Feset Modulel
<Back Heo | Finshes | Hep |

Click Finish.
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Adding an 1/0 adapter to the project

1. Create a new module. ‘. RSLogix 5000 - quick_start [1789-L60/A]

File Edit “iew Search Logic Communications Tools

al=@l =] s(==le] =]
IfoIine :I IND Forces :I
IND Edits :I IForces Disabled :I E

Path:™ AB_K.TC-1424B ackplane\0

=3 Contraller quick_start

A Controller Tags
-3 Cortroller Fault Handler
----- 3 Power-Up Handler
153 Tasks
B8 MainT ask
E-E8 MainProgram
Program Tags
M ainFoutine
----- 3 Unscheduled Programs
-3 Trends
=53 Data Types
-0 UserDefined
-Ch Predefined
- Module-Defined
A. Place the cursor over the local 1784-PCICS card. ER=1]

— | - ﬂ

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

2. Selectan I/0 adapter.

Select Module Type E
Tupe: M ajor Bevision:
I‘I T94-ACN15/C |3 vl
Type | D escription |
1771-ACH15 1771 ControlMet Adapter ;I
1771-ACHR15 1771 ControlMet Adapter, Redundant Media
1784-PCICS A2 1784 ControlMet PCI Scanner
1785-FLCSC ControlMet PLCS
1788-CHZDM 1788 ControlMet to DeviceMet Linking Device
1788-CHCAA 1788 ControlMet Bridge, Coax Media
Select the 1794-ACN15 FLEX adapter. 1788-CNCR A4 1788 ControlMet Bridge, Redundant Coax Media
—> 1 15/C ontrolet Adapter
1734-ACHR15/C 1794 ControlMet Adapter, Redundant Media
1797-ACHR15/C 1797 ControlMet Adapter, Redundant Media
COMTROLMET-MODULE Generic ControlMet Module e
FlexPak 2000 FlexPak 3000 DC Drive LI
— Sho

Eendor:IAII j IV Other ¥ Specialty 140 Select Al |
V Analog W Digtal M Communication W Motion V) Processor Clear Al |

QK I Cancel | Help |

Click OK.

continued
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112 Getting Started

Adding an I/0 adapter to the project (continued)

3. Identify the I/0 adapter.

Type: 1794-ACH15/C 1794 ControlMet Adapter
Wendor: Allen-Bradley
You should enter a name. et chet_scanner
Verify node number and chassis size. g | pape: ffle_adlapter Noge: || =

Describe the device (optional). g | Descritior: | Chassis Size: [ 5

=
e
Select the communication format. —pm | Comm Fomat:  |Fack Optimization [~

Specify electronic keying. —p- | Bevision: |3_ |1 =] Electionic Keying [ Compaticle Madule |

Cancel < Back Mext » | Finizh »» I 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
Finish to create the module using default values.
Module Properties - cnet_scanner [1794-ACN15/C 3.1) E

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

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

Module Fault
Module Properties - cnet_scanner [1794-ACN15/C 3.1) E

Identification Statu:

Wendor: Major Fault:

Froduct Type: Minor Fault:

Product Code: Intemal State:

Rievigion: Configured:

z i Serial Mumber: Owned:
il [ Product Mame: Module [dentity:
Click Next.
Eiefrest | Feset Modulel
<Back Heo | Finshes | Hep |

Click Finish.
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Adding an 1/0 module to the project

1. Create a new module. RSLogix 5000 - quick_start [1789-L60/A]

File Edit “iew Search Logic Communications Tools

al=E| =] #lmle] S]]
IfoIine :I IND Forces :I
IND Edits :I IForces Disabled :I E

Path:™ AB_K.TC-1424B ackplane\0

=3 Contraller quick_start

14 Controller Tags

----- 23 Cortraller Fault Handler
----- 3 Power-Up Handler
153 Tasks

B8 MainT ask

E-E8 MainProgram
Program Tags
M ainFoutine
----- 3 Unscheduled Programs

=53 Data Types

-0 UserDefined
-Ch Predefined
-Cg Module-Defined

A. Place the cursor over the remote 1794-ACN15 adapter. HE 'éﬂ [Cz?q”?gaufggrcm I
—| " 75 ;

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

2. Select an I/0 module to add.

Select Module Type E

M ajor Bevision:

Select a catalog number.

1794141644 npLt

For this quick start example, select 1794-IA16. 173414544 8 Paint 120v 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

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 [E4=0E2/B 4 Input/2 Dutput 24 DC Monelsolated Analog

1794-IE8/E 8 Channel 24Y DC Mon-lzolated Yoltage/Curent Analog Input

1794-IFZ<0F 2174 2 Input/2 Dutput 24 DC |zolated Analog

1794-IF 418, 4 Channel 24% DC lsolated Analog Input LI

— Sho
Wendar: |41 | W Other ¥ Specialyl/0  Selectall |
W fnalog W Digitsl W Commurication W Motion W Processor Clear &l |

QK I Cancel | Help |

Click OK.

continued
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Adding an I/0 module to the project (continued)

3. Identify the /0 module. These screens are specific to the 1794-1A16 input module.

Type: 1794141644 16 Paint 1200 AC Input
Wendor: Allen-Bradley
You should enter a name. et flew_adapter
Verify the slot number. g e [fesCinpu =
Describe the device (optional). —pme | Deserigtion: I jl
Select the communication format. —w= | CommFomat[Input Dats =l

Spe(:Ify 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
to create the module using default values.
Module Properties - flex_adapter:0 [1794-1A16/A4 1.1) E

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

I™ Inhibit Module
™ Major Fault On Contaller 1 Caneectinn Fails ahils in B Mode
Module Properties - flex_adapter:0 [1794-1A16/A 1.1) E
Module Fault
Identification Statu:
Wendor: ’7 Fault: ‘
Froduct Type: - —
Module Properties - flex_adapter:0 [1794-1A16/A4 1.1) E
Product Code:
Revision:
Input Delay Time
Paints
Off-=0n On-=0ff
C“Ck NEXt' 0-11 Tams >||26.5ms b
12-15 [Fams >||26.5ms b
< Back [ [ Finizh »» Help
Click Finish.
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Changing module properties

1. View properties for the module. %o RSLogix 5000 - quick_start [1789-L60/4]

File Edit “iew Search Logic Communications Tools Wi

al=E| =] #lmle] S]]
IfoIine :I IND Forces :I
IND Edits :I IForces Disabled :I E

Path:™ AB_K.TC-1424B ackplane\0
Sl

ntroller quick _start
Controller Tags

23 Cortraller Fault Handler

----- 3 Power-Up Handler
153 Tasks

B8 MainT ask

E-E8 MainProgram

Program Tags

M ainFoutine

----- 3 Unscheduled Programs

----- 3 Trends
=53 Data Types
-0 UserDefined
A. Select a catalog number. = Predefined
For this quick start example, select 1794-IA18. 0 (4 Mode Defined

I'_—'IS 1/0 Configuration
= ﬂ [2]1784-PCICS /& chet_scanner

B. Click the right mouse button and select Properties. =9 ‘;cmsxc ”ead"‘e'
y Hew Madile:.

Cut
Copy
Easte
Delete

Cross Reference

Eritit
2. View the General tab. B Module Properties - Hex_adapter:0 [1794-1A16/4 1.1) [X]
The screen defaults to the General tab. General | Connection | Module Info | Configuration|
Type: 1794141644 16 Paint 1200 AC Input
Wendor: Allen-Bradley
Parent: flex_adapter
MName: Iflex_input Slat: IU ::II
Verify that the module settings are — - =
y . g Drescription: I —I
correct. Make changes if necessary. =
Cornm Format: Ilnput Data j
Bevision: |1_ Electronic Keying: IEompatibIe Module 'l
Click OK.

Status: Offline ()8 I Cancel | e 1] Help

The tabs that appear depend on the type of module.
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Viewing I/0 tags

1. View the tags for the controller.

Place the cursor on the Controller Tags folderand ~——pm
double-click.

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

# Controller Tags - quick_start{controller) [_ [0l x]
[quck_startcertlerz] Shgw[FhowAl =1 ot [Taplore ]
The 1794-1A16 input module [F|TagHame  @|AlasFor  |BaseTag | Type  [Stle A
is in slot 0 of the remote rail. —>|:
The remote 1794-ACN15 _>|:
FLEX adapter.

Edit Tags

}

Click the Edit Tags tab.
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Creating other tags

1. Create a tag.
reate a tag 6 Create tags

ontroller Tags - quick_start{controller]

Scope: Iquick_start[c:ontrolla 'l Shgw:IShUWA" 'l Sart: ITag Mame 'l

F | Tag Mame <2 | Aliaz For Base Tag Type Style o
[+-flex_adapter.0:C AB:1794_DI_DelaplB:C:0
ex_adapter: (] AB:1734_DI_1&:1:0

ex_adapter| AB:1734_ACH1S BSLOT:L:0
[+-flex_adapter.0 AB:1734_ACW1S BSLOT:0:0
FCT timer_1 INT Decimal
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 | LI
Data Types ﬂl
INT =

MESSAGE B &I

MOTION_GROUP
MOTION_INSTRUCTION

REAL
Select TIMER. — - SINT -

—&ray Dimenzion:
Dim 0 Dim 1 Dim 2

Click OK. F__ a3 gF 3

The software displays the tag.

Click + to display the members —® || 2| |[=l-timer 1 TIMER
of the TIMER structure. [+|-timer_1.PRE DINT 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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Documenting I/0 with alias tags

1. Create an alias tag input_1 for flex_adapter:0:1.Data.1.
6 Create tags
Controller Tags - quick_start[controller]
Scope: Iquick_start[c:ontrolla 'l Show: IShUW Al 'l Sart: ITag Mame 'l
F | Tag Mame <2 | Aliaz For Base Tag Type Style o

[+-flex_adapter.0:C AB:1794_DI_DelaplB:C:0
[+-flex_adapter:0:] AB:1734_DI_1&:1:0
[+-fle_adapter:| AB:1734_ACH1S BSLOT:L:0
[+-flex_adapter.0 AB:1734_ACW1S BSLOT:0:0

» |FH-tirmer_1 IMT Decimal
[H-input_1 IMT Decimal

Enter the name of the tag. Tab here or click in the box.

Click here to select tag to reference.

2. Select an input data word.

input_1 flex_adapter:(:].Data j|
Tag Mame |Data Type

[H-flex_adapter:0:C AB1TI4_.
[=-flex_adapter 0l ABTI4_

]

Click here to display a
grid of bits.
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Entering logic
1.  Use default task, program, and routine.

7 Enter logic

When you created the project, the software %' RSLogix 5000 - quick_start [1789-L60/A
automatically created a MainTask, MainProgram, and File Edit View Seach Logic Commuricatio
MainRoutine. Use these defaults for this example. a|=|’| 8| 2®=e] <]

IfoIine :I IND Forces j
IND Edits :I IForces Disabled j

Path:™ AB_K.TC-1424B ackplane\0

E---S Contraller quick_start
Contraller Tags

23 Cortraller Fault Handler
3 Power-Up Handler

E| B Tasks
: E@ MainT ask
E-E8 MainProgram

Double-click MainRoutine. — g

The software displays an empty routine.

nProgram - MainR oul M=l E3

2. Enter an XI0 instruction.

s RSLogix 5000 - quick_start [1789-L60/A]

File Edit “iew Search Logic Communication: Tool ‘window Help

(=@l & 2[Ele] o] BT EN BT ETENEY)
IfoI\ne :I IND Forces :I ﬂ = |||:|'|||E|| 7 Q‘M'B }l{"}l‘(l-)'l ﬂ

IND Edits :I IForces Disabled :I i ] -

Fath™ AB_KTC-1\2\Backplane\d 4 | >|\Fau0rrtes Bit TimeriCourter & InputiOutput

=51 Controller quick_start
Controller Tags

23 Cortroller Fault Handler
23 Power-Up Handler
-5 Tasks

B8 MainT azk

. 28 MainProgram
Frogram T ags
I ainR outine
23 Unscheduled Programs

| v

@@ o @

[End)

—3
A
----- 3 Trends I

Drag and drop the XIQ instruction on an empty rung.

El---ﬁ Drata Types
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Entering logic (continued)
3. Assign a tag to the XIO instruction.

Double-click the tag area of the instruction.

_>

Use the drop-down menu to select input_1.
—

The software displays an incomplete rung.

MainProgram - MainR outine™

[End)

LI

—3E

MainProgram - MainR outine™

[End)

LI

Data

[H-flex_adapter:0:C AB:1794

[-flex_adapter.0il ABATI4_..
[-flex_adapter:| ABATI4_..
[H-flex_adapter. o ABATI4_..
input_1 INT
timer_1 INT

Program Scoped Tags |

Lontroller Scoped Tags

+* MainProgram - MainR outine™ M=l E3
= A
0 e
e
e
[End)
4.  Enter this logic.
MainProgram - MainR outine™ =] 3
e | input_i TOM =]
il e /= Timer On Delay —EN—
=3 Tirmer timer_1  —DM>—
e Preset 1000«
e Acoum 0
e
e

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

1. Use RSLinx software to install the virtual backplane driver:

A. InRSLinx software, select Communication — Configure Driver.

B. From the Available Driver Types list, select “Virtual Backplane Driver”.

There are no configuration settings to select. The chassis monitor uses
this driver for the controller to communicate with RSLinx software.

C. Click Add New.

Configure Diivers HE
Availabls Driver Types =
e |
=l Az ‘ =
RS232 OF1 dewices Hep |
Ethernet devices
1784 KTC[X) for Controllet devices
784K /KTHDWPKTHD) for DH+/DH-485 devices
DF1 Pallng Msster Diiver Stots
1784-PLC Tor ControlNet devices Furning Configure
1784-POIC for Controlet devioes Funning .

1747-PIC / AIC+ device
DF1 Slave Driver
55

i =
Devicel 64-FCD/FCIDE,1770-KFD SONPT drivers]
PLC-5 [DH+) Emulator diver

SLC 500 [DH485] Emulator diiver

1784-PCHK for DH+/DH-485 devices

SoftLogik diiver

Remote Devices via Lin: Gateway

Startup. .
Start
Stop

Delete

2. Make sure the 1784-PCICS communication card is connected to the ControlNet link.

A. In RSNetWorx software, go online through the 1784-PCICS card in the
virtual chassis.

B. Enable edits and survey the network.
C. Specify the network update time (NUT).

D. Save and re-write the schedule for all connections.

3. Download the project from the Communications menu.

A. InRSLogix5000 software, select Communication — “Who Active”.
B. Select the SoftLogix controller in slot 1 of the virtual backplane.
C. Click Download. Confirm the download when prompted.

D. Apply the path to the project.

Unscheded Byt PerSec: 453280 453280 Feok SchediedBand: 10122 1012% 1012%
1

4 Pendna Pendng.
1o B Carert Pendrg Curent  OpfingedEdts  Merged Ech
Network Updste Trne s}~ 500 500 Avg SchededBand:  816x  916%

Curent Pendng
ComectionMeronUssge:  143% 143

5o, Who Active

=1olx|

X

v Autcbiowse [ Feiich |

2 Workstation, SL5k_DBS0GE
&5 Linx Gateways, Ethernet
) AB_VEP-1, 1783-A17/A Virtual Chassis
= 0g, wiorkstation, RSLinx S
01, 1 60/4 Soft oller
#l 02, 1784-PCICS, 1784-PCICS 3.5.31

Current Path: 4B WEP-141

¥ Apply Curtent Path to Project
Path in Project: AB_VBP-144

Go Online |
Upload
Download

Becent

Apply
Cancel
Help

=

Flex  siot chassis

1789 AT7IANitualchassis

=
-~ T ) P ey Ll o
| |
Taitne
[Ff Contomorse T

st Gy ] | | & s [HER 1
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Getting Started

Viewing program scan time

1. View properties for the MainProgram.

A.

Place the cursor over the MainProgram folder.

Click the right mouse button and select Properties.

2. Select the Configuration tab.

The Configuration tab displays the maximum
and last scan times for the program.
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s RSLogix 5000 - quick_start [1789-L60/A]

File Edit “iew Search Logic Communications Tools 3

D e T

IfoIine :I IND Forces :I
IND Edits :I IForces Disabled :I E

Path:™ AB_K.TC-1424B ackplane\0

=3 Contraller quick_start

23 Cortraller Fault Handler
----- 3 Power-Up Handler
153 Tasks

EI@ MainT ask

MNew Routine...

(B0
Copy
Easte
=53 Data Types Dielete
Cﬂ, User-Define
- Predefined  Yerify

-5 ModuleDel Crass Reference

== 140 Configurati
) Eﬂ [2?: I?QSTPIE Accept Pending Program E dits

- 11794 Earce Eending Bragranm Edits

Tiest Frogranm Edits
I rtest Brogram Edits

Lzzembile Frogram Edits
[Eancel Bragranm Edits

Frint

General Configuration |

Azzigned Foutines:

= Program Properties - MainProgram [ (O]
Main: IMainHoutine j

Fault: I <nones

Scan Times [execution time]:

[us] Beset Max |
Last: I?‘I [uz]

Maw:  [233

o]

Cancel | Lol | Help
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Viewing controller memory usage

1. View properties for Controller quick_start.

s RSLogix 5000 - quick_start [1789-L60/A]

File Edit “iew Search Logic Communications
al=E| 8| H=le] Sl [
IfoIine :I IND Forces :I

A. Place the cursor over the Controller quick_start folder. Mo Edis | [Forces Disabled ||
—P planei0

B. Click the right mouse button and select Properties. e

Frint

E@ MainT ask

2. Select the Advanced tab.

%~ Controller Properties - quick_start

General I Serial Part I System Protocal | Uszer Protocal I
I ajor Faulks I Minor Faults I Date and Time Advanced File
In addition to other information, the Advanced Memory: Dt aelzen (s
b displ I Unuzed: 3092096 bytes
tap displays controller memory usage. Totak 3,145,728 bytes
Contraller Faulk Handler: |<n0ne> j
Power-Up Handler: |<n0ne> j
System Overhead = -
Time Slice: = =l %

QK I Cancel Lol Help

What To Do Next Once your controller is created 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 SoftLogix controller operates in the Logix environment.
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Notes:
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Chapter 2

What Is SoftLogix?

Using This Chapter The SoftLogix controller is part of the Logix environment. The
SoftLogix controller is a software-based controller that supports the
Logix instructions, including the motion instructions. A SoftLogix
system can consist of these components:
* RSLogix 5000 programming software that supports every
Logix controller.

* 1784-PMO2AE motion card that provides integrated motion
control

* 1784-PCICS communication card that provides communication
and I/O control over a ControlNet network

or a 1784-PCIC communication card that provides
communication over a ControlNet network

* 1784-PCIDS communication card that provides communication
and I/O control over a DeviceNet network.

Motion support is an integral part of the SoftLogix controller.
RSLogix 5000 programming software provides all motion support.

The 1784-PMOZ2AE motion card connects to the termination panel.

° The SoftLogix controller resides on a computer.
‘E
==+ —
— The same RSLogix5000 programming software supports

program development for all Logix controllers.

to drives

The SoftLogix controller also supports a software-based, 1789-SIM
module that you can use to simulate I/O points for your application.
See chapter 2, Configuring and Using Simulated I/O.
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Select the SoftLogix5800 product that best fits your application:

If you need (maximum): Use this Available slots:
controller:

1 SoftLogix5800 controller" 1789-L10 2-slot virtual

1 PCI communication card chassis

no motion support

2 SoftLogix5800 controllers 1789-L30 5-slot virtual

5 PCI communication cards'? chassis

2 analog motion cards (4 axis maximum)

6 SoftLogix5800 controllers 1789-L60 16-slot virtual

unlimited PCI communication cards'? chassis

4 analog motion cards (8 axis maximum)

" There is a maximum 2048K bytes of controller memory on the 1789-L10 product.

2" The number of available slots in the virtual chassis is limited by activation level. You can have as many PCI
communication cards as you have available slots.

IMPORTANT The same SoftLogix5800 controller is supplied in all
of the above products. Regardless of the product you
have, select 1789-L60/A in RSLogix5000 software
when you specify a controller type.

For information about: See page
using the chassis monitor 2-3
developing programs 2-6

how the SoftLogix system uses connections 2-9
selecting a system overhead percentage 2-14
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Using the Chassis Monitor The SoftLogix chassis monitor is your window into the SoftLogix
system so you can monitor the system components. The chassis
monitor models a chassis. You install virtual devices in the virtual
chassis to represent the controller and cards in your system.

oftLogix Chassis Monitor =] =]
Slok  Wiew Ophions  Help

1] 1
FSLinx ;

i

2

W 2AHISSERVD | Softlogix

A

13 14 15 16

For Help, press F1 l_ FLIM

The chassis monitor is your interface to the SoftLogix controller. Use
the monitor to:

* add and configure controllers

* add and configure communication cards

* add and configure motion cards

* change processor mode

* monitor controller and associated module status

* monitor motion performance
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When you install a controller, the chassis monitor lets you configure
specific characteristics about the controller:

On this configuration dialog box:

Specify these characteristics:

Type: 1789-LE0/A Saoftogix5860 Contraller
‘endor  Allen-Bradley

Startup Mode: Hemote Pragram

fdemory Size [KB]: 072
Paiiodic Save —
itz i I'I 0 3 ¥ Enable Periodic Save

Controller Mame: Last Loaded: %

< Bank I Mest > I Cancel Help |

Startup Mode Specify how the controller should behave when its
service is started. Select Remote Program (default)
or Last Controller State

Memory Size Specify the memory size (KBytes) to allow for the

controller. The limit is the amount of RAM in your
computer. The default is 3072 KBytes.

See the information on the next page about
determining an appropriate memory size.

Periodic Save Interval

Specify whether you want to save the current
controller information (program, data, and
configuration information) periodically, and if so,
specify how often (minutes). The default is enabled
for 10 minutes.

NT System

Type: 1783-LE0/ Softlogix5860 Contraller
Wendor:  Allen-Bradley

Dwell Time [ms) 3:

CPU Afinity: m

Channel 0

Serial Pott:  [None :Iv

< Back I F\n\sﬁ I Cancel Help |
Ja

Dwell Time (ms)

Specify the timeslice (0-1000 ms) made available for
all other Windows applications. The default is
10 ms.

The dwell time is the time between the end of the
continuous task and the start of the next execution
of the continuous task.

CPU Affinity

If your computer has multiple CPUs, select which
CPU to use for this controller. The default is CPU 0.

Channel 0 Serial Port

Select which COM port to use for serial
communications. Select COM1, COM2, COM3, or
COMA4. The default is none.
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Determining a memory size

IMPORTANT T he memory size you specify is the amount of RAM
in your computer that you want to allocate to the

SoftLogix controller. This allocated RAM is not
available to Windows NT or any other application.

The following equations provide an estimate of the memory needed
for a controller. Each of these numbers includes a rough estimate of
the associated user programming. Depending on the complexity of
your application, you might need additional memory.

Controller tasks _ *4000=__

Discrete 1/0 points _ *400 =__

Analog 1/0 points _ *2600=__

Communication modules ~ *2000=

Motion axis _ *8000=__
Total =

bytes (minimum 1 needed)
bytes
bytes
bytes
bytes
bytes

If you want to change the amount of memory you specified for a
controller, you must first remove the controller from the SoftLogix
chassis monitor. Then re-install the controller and specify the new

memory Ssize.
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Deve|oping Programs The controller’s execution model is a preemptive multitasking system
that is IEC 1131-3 compliant. This environment provides:

* tasks to configure controller execution

* programs to group data and logic

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

control application

controller fault handler
\ task 32
\
[
task 1
configuration
status
watchdog
‘ program 32
program 1
program (local)
main routine tags
fault routine
other routines 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 SoftLogix controller supports as many as 32 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 controller uses the
priority level to determine which task to execute when multiple tasks
are triggered. There are 3 configurable priority levels for periodic
tasks that range from 1-3, with 1 being the highest priority and 3 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 any periodic task.

The dwell time determines how much time to allow for other
Windows programs, running at a normal priority, to execute. The
dwell time is the time between the end of the continuous task and the
start of the next execution of the continuous task. The dwell time is at
the same priority as the continuous task. By default, the dwell time
lasts 10ms.
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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 1 20ms periodic task 2ms 2ms

2 2 10ms periodic task 4ms Bms

na none (lowest) continuous task 25ms 35ms

na none dwell time 10ms 14ms

Task 1 ® |mm L L
Task 2 ® . - - . . --m. . - - -
continuous @ @

task (NN - - - - - - - - - - - - - - - - - - - - - - - - - -
dwell

time ® H— -- —F

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

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

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

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

D. When the continuous task completes, the dwell time starts. The
dwell time runs at the same priority as the continuous task so it

is interrupted by all other tasks.

E. When the dwell time completes, the continuous tasks restarts,
unless a higher priority task is running.
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How the SoftLogix System
Uses Connections

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.

The SoftLogix system uses a connection to establish a communication
link between two devices. Connections take many forms:

* tags for I/O and communication modules
» produced and consumed tags

* message (MSG) instructions
You indirectly determine the number of connections that the

controller requires by how you configure the controller to
communicate with other devices in the system.
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The SoftLogix system supports both scheduled and unscheduled

connections.
Connection: Description:
scheduled A scheduled connection identifies a specific device and lets you send and receive data

repeatedly at a predetermined rate. For example, a connection to an I/0 module is a
schedule connection because you repeatedly receive data from the module. Other
scheduled connections include connections to:

e communication devices
¢ produced/consumed tags

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

For DeviceNet connections, you must use RSNetWorx for DeviceNet to define the scan list
and map the I/0 data for each DeviceNet device.

unscheduled An unscheduled connection is a message transfer between controllers that is triggered by
the program (i.e., the MSG instruction). Unscheduled messaging lets you send and receive
data when needed.

Each SoftLogix controller supports 250 connections, which can be any
combination of scheduled or unscheduled.

Determining scheduled connections for I/0 modules

The SoftLogix system uses direct connections and rack-optimized
connections to transmit I/O data.

Connection: Description:

direct A direct connection is a real-time, data transfer link between the controller and an 1/0
module. The controller maintains and monitors the connection between the controller and
the 1/0 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 I/0
modules on a DIN rail. Rather than having individual, direct connections for each 1/0
module, there is one connection for the entire DIN rail.

IMPORTANT The limit of scheduled connections for I/O depends on the
communication device the controller uses to control the I/O. Each

1784-PCICS communication card supports 127 connections.
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To conserve the number of connections that are available, place
digital I/O modules together in the same location and use a
rack-optimized connection. To select a rack-optimized connection,
select a “rack-optimized” option for the communication format when
you add the communication device and I/O modules to the controller
project in RSLogix 5000 programming software.

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

Determining unscheduled connections for messages

Unscheduled connections are used for transferring data to other
devices, such as other controllers or operator devices. The 1784-PCICS
card supports 128 total connections, 127 of which can be scheduled
connections, as described above. The remaining connections (or all
128, if you have no scheduled connections) can be used for
unscheduled connections.

Some messages use an unscheduled connection to send or receive
data. Some messages also have the option of leaving the connection
open (cache) or closing the connection when the message is done
transmitting. The following table shows which messages use a
connection and whether or not you can cache the connection:

This type of message: Using this Uses a Which you

communication method: connection: can cache:

CIP data table read or write CIP v v

PLC2, PLC3, PLC5, or SLC (all types) CIP

CIP with Source ID

DH+ v
CIP generic N/A
block-transfer read or write N/A v v
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Use the following table to select a cache option for a message.

If the message Then: Because:
executes:
repeatedly Select the Cache This will keep the connection open and optimize
Connections check box execution time. Opening a connection each time the
message executes increases execution time.
infrequently Clear the Cache Connections  This will close the connection upon completion, which

check box frees up that connection for other uses.

You can cache as many as 16 messages (a combination of any type,
not including block-transfer) at one time. If you try to cache more
than 16, the controller determines the 16 most-currently used
messages and caches those. If there are 16 messages cached, and a
message is triggered that is currently not cached, the controller drops
the connection of the oldest-cached message to make room for the
new message.

In addition to 16 cached messages, you can also cache as many as 16
block-transfer messages. The same conditions apply to caching
block-transfer messages as described above for caching other types
of messages.

Determining scheduled connections for produced/consumed tags

The SoftLogix controller supports the ability to produce (broadcast)
and consume (receive) system-shared tags. System-shared data is
accessible by multiple controllers over a ControlNet network.
Produced and consumed tags each require scheduled connections.

This type of tag:

Requires these connections:

produced

A produced tag allows other controllers to consume the tag, which means that multiple
controllers can simultaneously receive the same 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 specifies
that two controllers can consume the tag, but you can change the number of consumers.

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 1/0.

consumed

Each consumed tag requires one connection for the controller that is consuming the tag.
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Determining total connection requirements

Each SoftLogix controller supports 250 connections. Use the following
table to tally connection requirements for a controller:

Connection Type:

Device
Quantity:

Connections
per Device:

Total
Connections:

I/0 device (direct connection over a ControlNet link)

1

1784-PMO2AE motion card (4 devices maximum per computer)

local 1784-PCIC, -PCICS communication card

remote ControlNet communication device (such as a

1794-ACN15, -ACNR15 or 1756-CNB module)
configured as a direct (none) connection
configured as a rack-optimized connection

remote 1785 ControlNet PLC-5 controller

1784-PCIDS communication card

produced and consumed tag
produced tag and one consumer

each additional consumers

consumed tag

block-transfer message

other message

total
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Selecting a System
Overhead Percentage

The Controller Properties lets you specify a percentage for system
overhead. This percentage specifies the percentage of controller time
(excluding the time for periodic tasks) that is devoted to
communication and background functions.

1. View properties for the controller and select the Advanced tab.

s RSLogix 5000 - quick_start [1789-L60/A]

File Edt View Seach Logic Commurications
a|=e] s wEsle] [
|ottine x| Mo Forces ~|
|No Edits [=| |Forces Disabled ||

Path:™ AB_K.TC-1424B ackplane\0

Werify

~[23 Cortraller Fan
-3 Power-Up He

Frint

E@ MainT ask
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% Controller Properties - quick_start

General I Serial Port I System Protocal | User Protocal I
I ajor Faulks I Minor Faulks I Date and Time Advanced File
Memory: Used: 53,632 bytes
Unuszed: 3,092,096 bytes
Total: 3,145,728 buytes
Contraller Faulk Handler: |<n0ne> j
Power-Up Handler: |<n0ne> j
System Overhead W= -
Time Slice: = =l %

QK I Cancel Lol Help

The system overhead function interrupts the continuous task. The
percentage you specify determines the amount of the continuous task
to allocate to system overhead functions, which include:

* communicating with programming and HMI devices (such as
RSLogix 5000 software)

* responding to messages
* sending messages, including block-transfers
* re-establishing and monitoring I/O connections (such as RIUP

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

* bridging communications from a one communication device to
another communication device across the virtual chassis

This function lets the controller take care of communication requests
that occur from other controllers or from queued requests from within
the controller’s application program. If communications are not
completing fast enough, increase the system overhead percentage.



Chapter 3

Controlling Motion Devices

Using This Chapter

For information about: See page
Configuring your system for a motion card 3-1
Creating an axis 3-6
Running hookup diagnostics and autotuning 3-11
Developing logic for motion control 3-12

cOnfiguring Your svstem For the SoftLogix controller to control motion applications, you need:
for a Motion Card

* a 1784-PM02AE motion card (4 per computer maximum)
The 1784-PMO2AE motion card connects to a servo drive and
closes a high-speed position and velocity loop. Each
1784-PM02AE module can control up to two axes.

* a 1784-PMCSY4 synchronization cable

If you have multiple 1784-PMO2AE cards, you must link the
cards with a 1784-PMCSY4 synchronization cable.

* a 1784-PM02AE-TPO1 or 1784-PMO2AE-TP03 termination panel
You make all field terminations to the 1784-PMO2AE card using
the 1784-PM02AE-TPO1 or 1784-PMO2AE-TP03 termination panel

and associated cable.

* RSLogix5000 programming software to configure the motion
card and its associated axes (2 per card)
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Step 1: Install the hardware

Make sure the 1784-PM0O2AE motion card is properly installed in a
32-bit, primary PCI slot in the computer.

card identification switth ——pm

connect 1784-PM0O2AE
card to termination panel

- -

< o) ——=[¢ @@g

make field connections
to termination panel

* Use the card identification switch to uniquely identify each
1784-PM02AE motion card in your computer. The card
identification switch is a slotted, rotary switch with 16 positions
(0-9 and A-F). Use a flathead screwdriver to select a setting.

The switch setting uniquely identifies the card from any other
motion cards in your computer. The switch setting and the PCI
slot where you install the card do not correspond to the
backplane slot in the SoftLogix chassis. You use the SoftLogix
chassis monitor to place the communication card in a specific
backplane slot (see the next page).

* Make a label to place on the front of the card, or use a pen to

write on the front of the card. The label should include the card
identification switch setting and a name you can use to identify
the card from any others you might install in the computer.

* If you have more than one motion card, use the 1784-PMCSY4

synchronization cable to connect the motion cards within
the computer.

For more information about installing a 1784-PM02AE motion card,
see the PCI 2-Axis Servo Card Installation Instructions,
publication 1784-IN00O5.
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Step 2: Create the motion card in the chassis

Before you can operate the motion card, you must create the motion

card as part of the SoftLogix chassis.

1. From the SoftLogix chassis monitor, select Slot — Create Module or right click the appropriate slot and select Create. Select the motion card.

'@{_SoﬂLogix Chassiz Monitor Select Module

m Wiew Optionz Help -
Module Type: [1789-L60 S oftLogixG860 Cantraller 0K I
m 1784-PCIC ControlMet PCI Messaging
Eemove Module... 2

B w9

Specify the backplane slot number. g

1784-PCICS ContralMet PCI Scanner
1784-PC] iceNet PCI S carrer _ Corcel |
1754 nalog/Ehcoder Servo

Click OK

2. Specify which motion card to use by selecting an available ID number, which corresponds to the setting on the card
identification switch.

Select Device

Type: 1784-PMOZAE 2 Axiz Analog/Encoder Serva
Wendor:  Allen-Bradley

Available [0 Mumbers:
Select PCI-MOZAE

Selectthe ID number. g e e

If you previously configured the 1784-PMO02AE card that

you selected by ID number, the chassis monitor — > & o
remembers the configuration from the last time you " Reset the Configuration to Default Yalues
used the card (whether in the same or different slot).

Previous Configuration information exists for this device.

Click Next < Back I Hest » I Cancel

Help

3. Enter the label name for the card (this is the name you wrote on the label of the card to help you identify the card from
others in the same computer).

Type: 1784-PMOZAE 2 Axiz Analog/Encoder Servo
Wendor  Allen-Bradley

1D Mumber: |3

PCl Card Bracket
Label for D Mo.:  |MOTION 07]

Click Finish < Back I Finish I Cancel I

Helm

You can specify any slot number greater than 0 for the motion card.

RSLinx software resides in slot O.
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The chassis monitor shows the 1784-PMO2AE card as a virtual module
in the SoftLogix chassis. The LEDs on the virtual monitor emulate a
1756-MO2AE motion module.

iZi SoftLogix Chassis Monitor o ] 4|

Slot  Wiew Options  Help ) ) .
D This chassis monitor has a 1784-PM02AE
I card installed in slot 3.

%

For Help, press F1 I_ IR
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Step 3: Configure the motion card as part of the project

Use RSLogix 5000 programming software to map the 1784-PMO02AE
motion card as part of the SoftLogix project. In the
Controller Organizer, add the card to the I/O Configuration folder.

1. In RSLogix 5000 programming software, select the /0 Configuration folder.

2 Right-click to select New Module and add a 1784-PM02AE motion card.

RS5Logix 5000 - quick_start [1789-L6

Select Module Type E
File Edit “iew Search Logic Communic

Tupe: M ajor Bevision:

al=d| = =] =l [reemczen | [ ]

IfoIine :I IND Forces

Type | D escription
|No Edits x| |Forces Disatled [1784-PCICS 4 1784 ContralNet PCl Scanner
Path:™ 48_KTC-142B ackplanet0 1784-PCIDS A8 1784 Devicemet PCl Scanner
=3 Controller quick_start 1785-L60/A, SoftLoai5E60 Controller
- 1783-M0D0ULE Generic 1789 Module
----- 3 Power-Up Handler
EIB Tasks
EI@ ainT ask
E-E8 MainProgram
Program Tags
1 MainRoutine
3 Unscheduled Programs
— Sho
-5 Data Types Wendor: IAII j ¥ Other W Specialy 140 Select Al |
L User-Defined
[]__% P[S:éeﬁ:;r;e V Analog W Digital ¥ Communication W Motion V) Controller Clear Al |
- Module-Defined
----- 1/0 Configuration:

\} QK I Cancel | Help |

[E0if

3. Specify the appropriate motion card settings.

Type: 1784-PMOZAE /4 2 Axiz Analog/Encoder Servo
Wendor: Allen-Bradley
) . Parent: Local
This must b_e the same Slot_numberyou specified on o [t cac] e
the SoftLogix chassis monitor. -
Description: =
=

Aszsociated Axes:

Channel 0: |<n0ne> jJ ’WI
Channel 1: |<n0ne> jJ -

Bevision: |3_ I‘I _,::' Electronic Keying: IEompatibIe Module 'l
Cancel | < Back | Mext » | Finizh »» I Help
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Creating an Axis To create an axis, click New Axis in the module properties window.
Type: 1784-PMOZAE /4 2 Axiz Analog/Encoder Servo
Wendor: Allen-Bradley
Parent: Local
Make sure you enter a name. —) M [motion_card1] st 2 =
Drescription: I ;I
=

Aszsociated Axes:

Channel 0: |<n0ne> jJ ’WI
Channel 1: |<n0ne> jJ -

Bevision: |3_ I‘I _,::' Electronic Keying: IEompatibIe Module 'l
Cancel | < Back | Mext » | Finizh »» I Help

Specify this information:

o | o]
Cancel |
Help |

Tag Type: @& Baze O Alias ¢ Consumed

[rata Tvpe: I-Q><IS _I Configure... |
=

Scope: I quick_start[controller]

Style: I J
I Produce this tag for up to |2 jconsumers

Description:

=
[

-
¥

In this field: Type:
Name The name of the axis.
Description A description of the axis (optional).
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Configuring a servo axis

To configure the axis:

1. Click Configure in the new tag window.

Enter an axis name. ——}) Mame: [motor_tagf
Description: ;I Cancel |
LI Help |
Tag Type: @& Baze O Alias ¢ Consumed
Diata Type: IAXIS _I Configure... |
Scope: I quick_start[controller] =~
Style: I j

I Produce this tag for up to |2 ::Ilconsumers

2. On the General tab, select the type of axis and positioning
mode. (You assign a motion card and channel to the axis later.)

Axiz Properties - motion_tagl H=E3
Actions I Hoakup I Tune Servo I Gains I Dynarmics I
General Group I Units I Feedback I Faositiohing I Homing I Overtravel I Servo
Tupe: Positioning Mode:
IServo j ILinear j
Module: Lhannel :
QK | Cancel Lol Help
In this field: Select the:
Type Type of axis you want
Positioning Mode Type of axis positioning you want to use

3. Click OK.
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Make sure you enter a group name.
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4. On the Group tab, assign a motion group.

Axiz Properties - motion_tagl H=E3
Actions | Hookup I Tune Serva I Gaing I Dynarmics I
General Group Units I Feedback I Faositiohing I Homing I Overtravel I Servo
Aszsigned Motion Group: I j
Azes Assigned:
Loarze Rate: I = oms
5l
Senvo | pdate Ferod: I vl 115
General Fault Type: I vl
QK | Cancel | Lol Help
To: Then:
create a new motion group Click New Group.
use an existing motion group Go to Step 7.

IMPORTANT

During configuration, you must name and configure
a motion group, which results in a MOTION_GROUP

tag. After configuring the motion group, you can
assign your axes to your motion group.

5. Specify this information:

Description: ;I Cancel |
LI Help |

Tag Type: @& Baze O Alias ¢ Consumed

Diata Type: IMDTIDN_GHDUP _I Configure... |

Scope: I quick_start[controller] j

Style: I j

™| Eraduce this bag o upta |2 jconsumers
In this field: Type:

Name The name of the motion group.
Description A description of the motion group (optional).
6. Click OK.
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7. On the Group tab, assign the axis to a motion group and specify

this information:

Axiz Properties - motion_tagl H=E3
Actions | Hookup I Tune Serva I Gaing I Dynarmics I
General Group” Units I Feedback I Faositiohing I Homing I Overtravel I Servo
Select the motion group. —’ Aszzigned Motion Group: = Mew Group |
Axes Assigned: motion_tag1

LCoarse Rate: |2 j ms

Servo Update Period: |2DD vl Uz
General Fault Type: INon Maior Fault vl

QK I Cancel Apply Help

In this field: Select the:

Assigned Motion Group Motion group.

Coarse Rate Update rate for your axis

Servo Update Period Closure time interval for your axis
General Fault Type Fault type for your axis

8. Click OK.

9. On the Units tab, define the position units in which you want to

program (e.g., meters, yards, feet, degrees).

Axiz Properties - motion_tagl H=E3
Actions I Hookup I Tune Serva I Gaing I Dynarmics I
General I Group Uritz | Feedback I Faositiohing I Homing I Overtravel I Servo

Position Urits: (=

Time Unit: ISeconds vl

Il it | rstrictien efaults

Speed it W
Leceleration and W

ezeleratiar it

QK I Cancel Lol Help

10. Click OK.
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11. To continue configuring your axis, complete the entries on the
other tabs. When finished with the entries on a tab, click OK.

IMPORTANT The. diagnostic testing and auto tun.ing options are
available only when the controller is online. Before

going online, complete the configuration of all the
motion cards and download your
application program.

12. Assign the axis to a channel (the physical connection on the
motion card to which the axis is wired).

Module Properties - Local [1784-PMD2ZAE/A 3.1) E
Type: 1784-PMOZAE /4 2 Axiz Analog/Encoder Servo
Wendor: Allen-Bradley
Parent: Local
Name: Imotion_c:ard1| Slat: |2 3:
Drescription: I ;I
=
Aszsociated Axes:
Ch. 10:  |<none: |
anne I J J Mew Agis... I
Channel 1: |<n0ne> j J

Bevision: |3_ I‘I _,::' Electronic Keying: IEompatibIe Module 'l
Cancel | < Back | Mext » | Finizh »» I Help

To: Then:

Assign your axis to channel 0 In the Channel Ofield, select your axis
from the drop-down menu

Assign your axis to channel 1 In the Channel 1 field, select your axis
from the drop-down menu

Add another axis Click New Axis.

Complete your configuration Select Finish.

T ed Youcan a.lso name and configure axes and motiqn
groups using the controller tag editor. The tag editor

supports copy and paste operations, which can make
axis naming and configuration easier and faster.
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Running Hookup Once you add and configure the motion cards and their axes, you can

. . . download your program. After going online, complete hookup
Dlagnostlcs and AlltOtllI'llﬂg diagnostics and auto tuning.

1. Download your project.

The project can be a blank program, but it
must include complete configuration
> information for all your modules and axes.

2. Verify that a connection is established with each module in the
I/O configuration of the controller.

3. In the module properties window for the motion card, select the
channel that you assigned to the axis.

Module Properties - Local [1784-PMD2ZAE/A 3.1) E
Type: 1784-PMOZAE /4 2 Axiz Analog/Encoder Servo
Wendor: Allen-Bradley
Parent: Local
Name: Imotion_c:ard1| Slat: |2 3:
Drescription: ;I
=
Aszsociated Axes:
Ch. 10:  |<none: |
anne I J J Mew Agis... I
Channel 1: |<n0ne> j J
Bevision: |3_ I‘I _,::' Electronic Keying: IEompatibIe Module 'l
Cancel | < Back | Mext » | Finizh »» I Help |

If you assign your axis to channel:  Then select the ... button next to:
0 Channel 0
1 Channel 1

4. Select the Hookup tab and run the hookup diagnostics.
When the test is finished, the dialog box displays “Complete.”
5. Select the Tune Servo tab and run auto tuning.
6. When diagnostic testing and auto tuning are complete, click OK.
For more information about hookup diagnostics, see the SoftLogix

Servo Card Setup and Configuration User Manual, publication
1784-UMO03.
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Developing Logic for
Motion Control

Publication 1789-UMO002B-EN-P - June 2001

To write a motion application program, you can insert motion
instructions directly into your ladder logic program.

The motion instructions operate on one or more axes. You must
identify and configure axes before you can use them.

For more information on individual motion instructions, see the
Logix5000 Controllers Motion Instruction Set Reference Manual,
publication 1756-RM007.

Each motion instruction has an operand named Motion control. This
field uses a MOTION_INSTRUCTION tag to store status information
during the execution of motion instructions. This status information
can include instruction status, errors, etc.

kS0
— Mation Serva On L EMT——
The Bz 7 [ FCDNS—
Motion control ———| pdation contral ] | ER—

operand

ATTENTION Tags uged for the motion control operand of motion
instruction should only be used once. Re-use of the

same motion control operand in other instructions
can cause unintended operation of the control
variables.

For more information about the MOTION_INSTRUCTION tag, refer to
the appropriate motion instruction in the Logix5000 Controllers
Motion Instruction Set Reference Manual, publication 1756-RM007.

You can read motion status and configuration parameters in your
logic using two methods.

Method: Example:
Directly accessing the MOTION_GROUP and e Axis faults
AXIS structures e Motion status

*  Servo status

Using the GSV instruction e Actual position
¢ Command position
e Actual velocity
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In your ladder logic program, you can modify motion configuration
parameters using the SSV instruction. For example, you can change
position loop gain, velocity loop gain, and current limits within
your program.

For more information on the SSV instruction, see the Logix5000
Controllers General Instruction Set Reference Manual, publication
1756-RM003.

Handling motion faults

Two types of motion faults exist.

Type Description Example
Errors « Do not impact controller operation A Motion Axis Move (MAM) instruction
»  Should be correct to optimize execution ~ with a parameter out of range
time and ensure program accuracy
Minor/Major »  Caused by a problem with the servo loop The application exceeded the

»  (Can shutdown the controller if you do PositionErrorTolerance value.
not correct the fault condition

You can configure a fault as either minor or major by using the Axis
Wizard-Group window.

Understanding errors

Executing a motion instruction within an application program can
generate errors. The MOTION_INSTRUCTION tag has a field that
contains the error code. For more information about error codes for
individual instructions, see the Logix5000 Controllers Motion
Instruction Set Reference Manual, publication 1756-RM007.

Understanding minor/major faults

Several faults can occur that are not caused by motion instructions.
For example, a loss of encoder feedback or an actual position
exceeding an overcareful limit will cause faults. The motion faults are
considered type 2 faults with error codes from 1 to 32. See Logix5000
Controllers Common Procedures Programming Manual, publication
1756-PMO001.
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The following figure shows several rungs of a motion control
application program.

Rung 0:
Enables the Feed and Cut axes when you press the
servo_on button.

Rung 1:

Jogs the Feed axis in the positive direction when you

press the jog_plus button.

Rung 2:
Jogs the Feed axis in the reverse direction when you
press the jog_minus button.

Rung 3:
Stops the Feed axis when you release with the
jog_plus button or the jog_minus button.
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SEIYO_0H M50 M50
—3 | Motion Serva On FEM——— Mation Servo On (g e
A Feed []® — Az Cut [C]€ FCDN3—
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Chapter 4

Communicating with Devices on a
ControlNet Link

Using This Chapter

For information about: See page
Configuring your system for a ControlNet link 4-1
Placing ControlNet I/0 4-8
Sending messages 4-11
Producing and consuming data 4-17
Example 1: SoftLogix controller and 1/0 4-21
Example 2: SoftLogix controller to SoftLogix controller 4-22
Example 3: SoftLogix controller to other devices 4-26
Example 4: Using SoftLogix as a bridge 4-32
Example 5: Using ControlLogix as a bridge 4-34

Configuring Your System  For the SoftLogix controller to operate on a ControlNet network,
' d:
for a ControlNet Link you nee

e a ControlNet communication card:

— if you want to send messages and control 1/0O, including
produced/consumed tags, over ControlNet, use a
1784-PCICS card

This chapter shows how to configure the 1784-PCICS
communication card.

— if you want to only send messages over ControlNet, use a
1784-PCIC card

* RSLinx software to install the virtual backplane driver

You only install the virtual backplane driver once on the
computer where you run the SoftLogix controller. This
chapter assumes you have already installed the driver. For an
example of installing the driver, see chapter 1,

“Getting Started.”

* RSLogix 5000 programming software to configure the
communication card as part of the SoftLogix system

* RSNetWorx for ControlNet software to schedule the SoftLogix
system on the network
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Step 1: Install the hardware

Make sure the 1784-PCICS communication card is properly installed in
the computer. You need to:

* Install the card in any available PCI slot within the computer.

It does not matter which PCI slot you use for the communication
card. The PCI slot in the computer does not correspond to the
backplane slot in the SoftLogix chassis. You use the SoftLogix
chassis monitor to place the communication card in a specific
backplane slot (see the next page).

* Make a label to place on the front of the card, or use a pen to
write on the front of the card. The label should include the serial
number of the card and a name you can use to identify the card
from any others you might install in the computer.

Remember the serial number and name of each communication
card you install. You use this information to identify which card
you want in which slot of the SoftLogix chassis.

computer running a SoftLogix controller
with a 1784-PCICS communication card

1786- TPR, -TPS, -TPYR, or -TPYS tap

...\}

ControlNet network

LX X\ 1 L XX ]

For more information about installing a 1784-PCICS communication
card, see the ControlNet PCI Interface Card Installation Instructions,
publication 1784-IN003.
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Step 2: Create the communication card in the chassis

Before you can connect the SoftLogix system to the ControlNet
network, you must create the 1784-PCICS card as part of the
SoftLogix chassis.

1. From the SoftLogix chassis monitor, select Slot — Create Module or right click the appropriate slot and select Create. Select the 1784-PCICS card.

oftLogix Chassis Monitor Select Module [x]
m “iew Options Help Module Type: [1755-L60 it ogiwsER0 Contraller oK.
1784-PCIC ContralMet PCI Messaging I_I
17BAPLIES Control et PUIS canner Camcel
Bemove Module @ EH \} 1784 PCIDS Deviceet PLI Scanner _ taneel |
— 1784-PMOZAE 2 Axis Analog/Encoder Servo
T 17859-51M 32 Paint Input/Output Simulator
Specify the backplane slot number. gy Slat: [2 =]
Click OK

2. Select the serial number of the 1784-PCICS card you want.

Select Device E

Type: 1784-PCICS /4 1784 ControlMet PCI Scanner
Wendor,  Allen-Bradley

erial Murnbers:

Select the serial number of the card. -
Select 1784-PCICS
ContralMet PCI Card:

If you previously Configured the 1784_PC|CS card that ) &Previo{gs Configuration information exists for this device.
+ ze the Previous Configuration

you selected by serial number, the chassis monitor {* Fiasat the Configuration to Default Values
remembers the configuration from the last time you
used the card (whether in the same or different slot).

Click Next

< Bachk I Mest » I Cancel Helg

3. Specify configuration settings for the 1784-PCICS card:

« specify the node address (MAC ID) on the ControlNet network

« enter the label name for the card (this is the name you wrote Tope  1784PCICS/ 1784 ContolNet PCI Scarrer
on the label of the card to help you identify the card from Vendor:  AllenBradiey

others in the same computer)
Serial Mumber: IADE2E
Metwork Address: |1 3:

PCI Card Bracket
Label for Serial Ma.: IENET m

Finizh Cancel Helg

Click Finish

You can specify any slot number greater than 0O for the
communication card. RSLinx software resides in slot 0.

Publication 1789-UMO002B-EN-P - June 2001
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{85 SoftLogix Chassis Monitor

Slok  Wiew  Opbions  Help

By creating the card in the virtual chassis, you automatically install the
communication driver information needed by the SoftLogix controller.
Do not use RSLinx to install the communication driver for either the
1784-PCICS or 1784-PCIC communication card. Installing the
communication driver through RSLinx adds the potential for
conflicting configuration between RSLinx and the SoftLogix chassis
monitor.

After you add the card to the chassis monitor, you can browse the
network by expanding the Virtual Backplane driver and then
expanding the port on the desired 1784-PCICS or 1784-PCIC
communication card. Browsing ControlNet through the Virtual
Backplane driver provides the same functionality as the RSLinx driver.

The chassis monitor shows the 1784-PCICS card as a virtual module in
the SoftLogix chassis. The LEDs on the virtual monitor emulate a
1756-CNB communication module.

0
[

5

For Help, press F1

This chassis monitor has a
1784-PCICS card installed in slot 2.

[ o[
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Step 3: Configure the communication card as part of the project

Use RSLogix 5000 programming software to map the 1784-PCICS
communication card as part of the SoftLogix project. In the
Controller Organizer, add the communication 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 1784-PCICS communication card.

fo. RSLogix 5000 - quick_start [1789-L6 Select Module Type [x]
File Edit “iew Search Logic Communic

a|=al =] B=E] =E

M ajor Bevision:

|3 vl
IfoIlne :I IND Forces Fy——
IND Edits :I IForces Disabled - :
Path:™ 48_KTC-142B ackplanet0 1784-PCIDS A4 1784 Deviceet PCl Scanner
- 1784-PMOZAE /4 2 buiz Analog/Encoder Servo
E1-E50 Contraller quick_start 1789LE0/ SoftLagiG350 Contoller
Cantraller Tags 1789 MODLLE Gieneric 1789 Module
-3 Cortroller Fault Handler
----- 3 Power-Up Handler
EIB Tasks
EI@ ainT ask
EE; I ainProgram
-1 Program Tags
M ainFoutine
----- 3 Urecheduled Programs o
----- 3 Trends e
E1-E3 Data Types \} Wendor: IAII j ¥ Other W Specialy 140 Select All |
L UserDefined
[]--% P[S:éeﬁ:;r;e V Analog W Digital ¥ Communication W Motion V) Controller Clear Al |
- Module-Defined
Click OK ()8 I Cancel | Help |
[E0if
3. Specify the appropriate communication card settings. Module Propesties - Local [1784-PCICS7A 1.1) =]
Type: 1784-PCICS /4 1784 ContralM et PCI Scanner
This must be the same slot number you specified on the Wemehn - Al
. . . . [CMET card o =|
SoftLogix chassis monitor. Hame——CHEL i G
Description: =l
=

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

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

continued

The virtual backplane driver must be installed via RSLinx software
before you can download a project to the SoftLogix controller.

T d Even if you plan to remotely program the controller over a

ControlNet or Ethernet link, you must add the virtual backplane
driver via RSLinx software. If you do not, persistent storage will not
function and when you reboot the computer, the controller will
come up with cleared memory (the program will not get re-loaded).
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4-6  Communicating with Devices on a ControlNet Link

Complete your system configuration by adding the remote
communication devices and appropriate I/O modules.

5. In the Controller Organizer, select the local 1784-PCICS communication you just added. Add and configure the remote communication device
(1794-ACN15 in this example)

s RSLogix 5000 - quick_start [1789-L60/A]

Select Module Type E
File Edit “iew Search Logic Communications Tools W

” - : Tupe: Maijor Bevision:
8|=(a| =] $m(@] ]| [t | [ &
IfoIine :I IND Forces :I ,

Type | Description |
|No Edits =] [Fores Dissbed |+ [1771-4CN15 1771 ContralNet Adapter |
Path™ <nones 1771-ACHR15 1771 ControlMet Adapter, Redundant Media

[1785-PLCSC ContralNet PLCS
-5 Controller quick_start [1788-CNZDN 1788 ContralMet to DeviceMet Linking Device

-] Controller Tags 1788-CHEC 1788 CantralMet Bridge, Coax Media
(23 Cortroller Fault Handler [1788-CHCR A 1788 ControlNet Bridge, Redundant Coax Media

----- 3 Power-Up Handler

17" 18/C 7 ontrolMet Adapter
EIS Tasks 1794-ACNR15/C 1794 ControlMet Adapter, Redundant Media
=68 MainTask CONTROLMET-MODULE Generic ControlNet Module
=-£8 MainProgram FlexPak 3000 FlexPak. 3000 DC Drive
Pragram T ags EY3000 Y3000 AC Drive
MainFouting Panehfiew 2711 Panelview Operator Terminal =i
3 Unscheduled Programs i —

=53 Data Types
Cﬂ, User-Defined
- Predefined
- Module-Defined
I'_—'IS 1/0 Configuration
. ﬂ 21173 b

Yendor: IAII j [+ Other Select Al |

V Analog ™ Digital ™ Communication W Motion W Processor Clear Al |

QK I Cancel | Help |

6. Specify the appropriate communication module settings.

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

Marne: Iremote‘l Node: |1 _:Ii
Description: I jl Chassis Size: I8 _:|

Caomm Format: IHaCk Optimization j

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

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

7. Add and configure the I/0 modules for the remote communication module you just added.

8. Save the current project and download it to the controller.

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

Configure I/0 modules for the remote communication module by

adding them to the remote communication module (i.e., right-click the
1784-PCICS card and select New Module).
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Step 4: Schedule the network

Use RSNetWorx software to schedule the ControlNet network. The
controller project must already 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.

£Z ControlNet.xc - RSHetWorx for ControlNet [_[&]x]
File | Edit View Metwork Device Tools Help m

BlerEle=ER Al =

72
#8

. Pending Pending =
7' Edits Enabled Curent  Pending Curent  Optimized Edts  Merged Edits Current Pend\ngj

Metwork Update Time [ms] 5.00 5.00 £vg. Scheduled Band.: 916% 9.16% 916% Connection Memory Usage:  1.43% 1.49%

Unscheduled Bytes Per Sec. 453280 453280 Peak Scheduled Band.:  10.12% 1012% 1012%

< I_»llI
c |

Hardware ———————1 %]

EH{) ControMet
=) Cateon
AC Drive
4C Drive - No Drive Dhbjsct
Communication Adapter
ControlNet to SCANport
DC Drive - No Drive Object
Human Machine Interface
i Programmable Logic: Controller
EHE) Vendor
Rockwell Automation - Allen-B
Rockwell Automation - Relian

Metwork Usag

Flex & slot chassis

1789-AT7IA Vittual chassis

K| 4| »| M} Graph (T Spreadsheet

1 o

- |

[Orine
A Start| (5] Exploring - C:vwi..| "B SoilLogis Chassi.. | ®jyRSLin: Gateway .| [EF ContralNet sc_ §5f ASLogit 5000 -... | [ peies_serialbmp . R

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 system.

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

Save Conlfiguration HE
Save Typ 0k
£ {piinize and re-wite scheduie for ail connections Cancel
" Merge changes into existing schadule =
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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4-8  Communicating with Devices on a ControlNet Link

P|acing ControlNet 1/0 The SoftLogix controller supports as many communication cards as

you have PCI slots in the computer.

Each Logix-based communication module supports a limited number
of scheduled and unscheduled connections. Take these limits into
account when designing your system:

Device: Description: Maximum Scheduled Connections Maximum Unscheduled Connections
per Module: per Module:
1784-PCICS SoftLogix ControlNet 128 total connections, 127 of which can be scheduled connections
communication module
1788-CNC FlexLogix ControlNet 10 scheduled connections 32 unscheduled connections
1788-CNCR communication card (each scheduled connection reduces the
number of unscheduled connections by 1)
1756-CNB ControlLogix ControlNet 64 total connections, any combination of scheduled and unscheduled
1756-CNBR communication module
1794-ACN15 FLEX ControlNet adapter 9 total connections, any combination of scheduled and unscheduled

1794-ACNR15 module

Accessing I/0

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/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
ADAPTER_NAME = identifies remote adapter or bridge device
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 I/0 module. Data is the common name for
values the are sent to or received from 1/0 points.
SubMemberName Specific data related to a MemberName.
Bit (optional) Specific point on the 1/0 module; depends on the size of the 1/0 module (0-31 for a 32-point module)
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EXAMPLE

-5 1/0 Configuration
2 f [2]1784-PCICS 4 CHET card
L E-E 11794-ACNTE/C remote_flex
- [0] 1734-l48748 remate_input
6 [111794-0A8754 remobe_autput
e G [2]1794-F 2Z0F 2148 remate_analag
ﬂ [3] 1784-PCIDS A8 DNET_card

The tags created for the remote device (1794-ACN15 in this example)
depend on the communication format you select for that device when
you add the device to the I/O Configuration folder.

If you select:

The automatically-created tags are for a:

Rack Optimization

rack-optimized connection to the remote communication device

Listen Only - Rack Optimization rack-optimized connection to the remote communication device

(not available on all communication devices)

None

direct connection to the individual 1/0 modules with no connection to the
remote communication device

Working with a rack-optimized connection

The rack-optimized connection creates a DINT element for each
possible I/O module connected to the device “remote_flex.” The array
remote_flex:I.Data contains the possible input elements; the
remote_flex:O.Data contains the possible output elements.

[=l-remote_flex:| AB:1734_ACH1S BSLOT:L:0
-remote_flex:I.SlotStatusBits DIMT Binary
E-remote_flex:l.Data IMT[8] Binary

[+-remote_flex:|.D ata[0] IMNT Binary
[+-remote_flex:l.Data[1] IMNT Binary
[+-remote_flex:l.D ata[2] IMNT Binary
[+-remote_flex:|.D ata[3] IMNT Binary
[+-remote_flex:|.D atal4] IMNT Binary
[+-remote_flex:|.D ata[5] IMNT Binary
[+-remote_flex:|.D ata[E] IMNT Binary
[+-remote_flex:l.Data[7] IMNT Binary

[=l-remote_flex:0 AB:1734_ACW1S BSLOT:0:0
-remote_flex:D.Data IMT[8] Binary

[+-remote_flex:0:] remote_flex:|. D ata[0] remote_flexl.Datal0]  |IMT Binary

[+-remote_flewx:0:C AB:1794_DI_Delayd:C:0

[+-remote_flex:1:0 remote_flex0.Data[1]  |remate_flex:0.Datal1] |INT Binary

[+-remote_flex:1:C AB:1734_DOSC:0

[+-remote_flex: 21 AB:1794_IFZX0F211:0

[+-remote_flex:2:0 AB:17I4_IFZX0F21:0:0

[+-remote_flex2:C AB:17I4_[FZ<0F21:C:0
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4-10  Communicating with Devices on a ControlNet Link

The tags for the individual, digital I/O modules are actually aliases
back into the rack-optimized array tag. For example “remote_flex:0:1”
is an alias to “remote_flex:I.Data[0]. These digital I/O modules were
configured with a rack-optimized communication format to take
advantage of the rack-optimized array tag created for the
communication device.

The index number on the array element refers to the slot number on
“remote_flex.” For example, Data[2] refers to the module in slot 2. You
can have only one I/O module in a given slot, so Data[2] is only used
in either the input or output array. That same element in the other
array still exists even though it does not contain actual data. You can
create aliases to the elements you actually use to more readily identify
the data you need.

Note that the tags for the analog module (“remote_flex:2:1,”
“remote_flex:2:0,” and “remote_flex:2:C”) are not aliases. Analog
modules require direct connections to operate. Do not use the
element of the rack-optimized array tag to control the analog module.
Use the individual, slot-referenced tag.

Working with direct connections

If you select None for the communication format to the
communication device, the software assumes that you want a direct
connection for each I/0O module connected to that device. The
software creates slot-referenced tags for each I/O module, but not for
the communication device.

[=|-remate_flex: 0l ABI794 DI_&L0
[+|-remate_flex: 0:1.Fault DINT Binary
[+H-remate_flex:0:].0ata SINT Binary
[+H|-remote_flex:0:C AB:1734_DI_Delayg:C:0
[+H-remate_flex:1:1 AB:1734_DO:L0
[=|-remate_flex:1:0 AB:1794_DOS0:0
-remote_flexﬂ :0.Data SIMNT Binary
[H-remate_flex:1:C AB:1734_DOELC:O
[+H-remate._flex: 21 AB1734IFZ<0F2L1:0
[ 3 [+H|-remate_flex:2:0 AB:1TI4_IFZ<0F210:0
[H-remate_flex:2:C ABT94IFZ<0F2LC0
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Sending Messages The SoftLogix 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 module 20 64

(for a Logix5550 controller)

1784-PCICS card 50 128

(for a SoftLogix controller)

1788-CNx daughtercard depends on amount of memory 32

(for a FlexLogix controller) used for each MSG

ControlNet PLC-5 controller 32 32

MSG instructions are unscheduled connections. 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 MSG: Using this communication Uses a Which you
method: connection: can cache:
CIP data table read or write Clp O O
PLC-2, PLC-3, PLC-5, or SLC Clp
tall types) CIP with Source ID
DH+ O
CIP generic na
block-transfer read or write na O O
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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) destination tag  array_2
Logix-based controller reads from source tag array_1
Logix-based controller

(CIP Data Table Read) destination tag  array_2

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

* 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 SoftLogix 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 SoftLogix controller to a PLC

or SLC controller:

Supported Source File Types:

Supported Destination File Types:

SoftLogix writes
to PLC-5 or SLC

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

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

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. I, 0, A, or D
SLC:BorN

Example destination tag: N7:10

SoftLogix writes

In the SoftLogix 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
Softlogix reads  Specify the destination file type based on the destination  In the SoftLogix 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

SLC:BorN

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

Example source element: 070

SINT, INT, DINT, or REAL

Example destination tag: array_1
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The SoftLogix 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 SoftLogix controller

2 |:> 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 SoftLogix controller
T
1 2 | 1
|
2 4| 3
C > |
3 |
|
1 I
|
|

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

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

Type of MSG Instruction:

Example Source and Destination:

PLC-5 writes to SoftLogix

SLC writes to SoftLogix
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 SoftLogix tag name in double quotes (”).

You could optionally map a compatibility file. For example, if you enter 70 for the
compatibility file, you enter N10:0for the destination tag.

PLC-2 writes to SoftLogix 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 SoftLogix source tag “array_1"

destination element N7:10

SLC reads from SoftLogix

SLC 5/05 The PLC-5, PLC-3, and SLC controllers support logical ASCIl addressing so you do not
SLC 5/04 05402 and above have to map a compatibility file for MSG instructions initiated by a PLC-5, PLC-3, or SLC
SLC 5/03 0S303 and above controller. Place the SoftLogix 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 SoftLogix source tag 200
destination element 010

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

When the SoftLogix 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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Producing and

Consuming Data

The SoftLogix controller supports the ability to produce (broadcast)
and consume (receive) system-shared tags over a ControlNet link.
Produced 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 rate.

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

Tag type: Description: Specify:
produced These are tags that the controller  Enabled for producing
produced for other controllers to consume. * How many consumers allowed
consumed These are tags whose values are produced « Controller name that owns the tag that the local controller

by another controller.

wants to consume
« Tag name or instance that the controller wants to consume
« Data type of the tag to consume
 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. A
produced tag must also be controller-scoped.

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.
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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 ControlNet network:

* As the number of connections over a ControlNet network
increases, several connections, including produced or consumed
tags, may need to share a network update.

* 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:

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

* Increase the Requested Packet Interval (RPD of all connections.
At a higher RPI, connections can take turns sending data during
an update slot.

* For a ControlNet bridge module 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.

* 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.

* Create logic to transfer the data in smaller sections (packets).
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Producing a tag

Produced data can be:
* tag of DINT or REAL data type.
* array of DINT or REAL elements.

* user-defined structure with any type elements. Use a
user-defined structure to group BOOL, SINT, and INT data.

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 (at the bottom of

the window).

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

4. 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

depend on the amount of data and how many controllers are
producing and consuming tags.
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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.

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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All consumed tags are automatically controller-scope.

To consume data from a remote controller, use RSNetWorx software to
schedule the connection over the ControlNet network.

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

IMPORTANT If a cogsumed—tag connection fails, all of the other
tags being consumed from that remote controller

stop receiving data.
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Examp|e 1: SOfﬂ_ogix I}r: the flollowi;;g eé(amsple, ane SoftLogix controller controls I/O
1794-ACN15 module.
Controller and 1/0 frough @

SoftLogix controller

ControlNet

1794-ACN with I/0
(remote_flex)

Example 1: Controlling 1/0

This example has the SoftLogix controller controlling the I/O
connected to the remote 1794-ACN15 module. The data the SoftLogix
controller receives from the I/O modules depends on how you
configure the I/O modules. You can configure each module as a direct
connection or as a rack-optimized connection. One location (chassis
or DIN rail) can have a combination of some modules configured as a
direct connection and others as rack optimized.

Example 1: Total connections required by the SoftLogix controller

The following table calculates the connections used in this example.

Connection: Amount:
SoftLogix controller to 1784-PCICS card 0
SoftLogix controller to remote 1794-ACNR15 0

(communication format is “none”)

SoftLogix controller to 4 /0 modules 4
(through 1794-ACNR15)
all modules configured as direct connection

total connections used: 4
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Example 2: SoftLogix
Controller to SoftLogix
Controller

If you configure the 1794-ACNR15 as rack-optimized and the I/O
modules as rack-optimized, you only use one connection to the
1794-ACN15 module, reducing the above example by 3 connections.
The following table calculates the connections for this rack-optimized
configuration.

Connection: Amount:
SoftLogix controller to 1784-PCICS card 0
SoftLogix controller to remote 1794-ACNR15 1
(communication format is “rack optimization”)

SoftLogix controller to 4 /0 modules 0
(through 1794-ACNR15)

all modules configured as rack optimized connections

total connections used: 1

In the following example, one SoftLogix controller communicates with
another SoftLogix controller over ControlNet. The two controllers can
be in separate computers or in the same computer.

Example:

Illustration:

Each SoftLogix controller resides in its
own computer

ControlNet

Soft1
ControlNet node 16
chassis monitor slot 2

Soft2
ControlNet node 27
chassis monitor slot 5

Each SoftLogix controller resides in the
same computer

Soft1
chassis monitor slot 2

Soft2
chassis monitor slot 5
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Example 2: Sending a MSG instruction

To send a MSG from Softl to Soft2:

1. For Softl, 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
5 F 1/F Type - Unconfigured —CEN
Message Control count_msg .| —(DND>—
{EH)*

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 1222715

(each SoftLogix controller resides  where:

in its own computer) 1 is the SoftLogix backplane of Soft1

2 is 1784-PCICS card in slot 2

2 is the ControlNet port

27 is the ControlNet node of Soft2

1 is the SoftLogix backplane of Soft2
5 is the controller slot of Soft2

Communication Path 1.5
(each SoftLogix controller resides  where:
in the same computer) 1 is the SoftLogix backplane of Soft1

5 is the controller slot of Soft2
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Example 2: Producing and consuming tags

You can produce a base, alias, or consumed tag. Produced data
can be:

* tag of DINT or REAL data type.

 array of DINT or REAL elements.

* user-defined structure with any type elements. Use a
user-defined structure to group BOOL, SINT, and INT data.

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.

Example:

Illustration:

Each SoftLogix controller resides in its
own computer

ControlNet

Soft1 Soft2
TagA  DINT Tag8  DINT
Each SoftLogix controller resides in the
same computer, using different CPUs
P g Soft1
Tagh  DINT
Soft2
Tag8  DINT

Publication 1789-UMO002B-EN-P - June 2001



Communicating with Devices on a ControlNet Link ~ 4-25

This example shows Softl as producing TagA. Soft2 consumes TagA
and stores is as TagB:

In this controller: The tags look like:

Soft1
I F | Tag Mame 7 | Aliaz For Bagze Tag Tupe Style
W |[F-T agh DIMT Decimal

%~ Tag Properties - Tagh

General |
Hame:
Description: ;I
E
Tag Type: @& Baze O Alias ¢ Consumed
Data Type: |D|NT _I Eonfigure...l
Scope: Iquick_start
Shyle: I Decimal j
¥ Produce this tag for up to |2_E CONSUMErs

QK I Cancel | Lol Help

Soft2

I P | Tag Mame w2 | Aliaz For Baze Tag Type Style
P || Tagk Softl: Taga DIMT Decimal

s Tag Properties - TagB

General® |

Harne: ITagB

Description: ;I

TagType:  ( Base 1 Alias (% Consumed

LContraller: ISoft‘I j P (ms:
BRemate Tag ITagA] |2.D E
Mame

Diata Tupe: IDlNT _I [Eatifigure:.. |
Style: I Decimal j

I Produce this tag for up to |2 Econsumers

QK I Cancel | Apply | 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 Soft1 controller

The following table calculates the connections used in this example.

Connection: Amount:
Soft1 controller to 1784-PCICS card 0
Soft1 controller to remote 1784-PCICS card 0
connected, cached MSG from Soft1 to Soft2 1
produced TagA

produced from Soft1 to Soft2 1

other consumer (2 are configured) 1
consumed TagB 1

total connections used: 4

Examp'e 3: Sofﬂ_ogix In the following example, one SoftLogix controller communicates with
Controller to Other Devices other controllers over ControlNet.

ControlLogix controller
(Control1)

ControlNet

PR Ie ] =

FlexLogix controller

] ControlNet PLC-5 controller (Flex1)
SoftLogix controller (PLC5C1)

(Soft1)

Example 3: Sending MSG instructions

You configure a MSG instruction to a ControlLogix and FlexLogix
controller the same as you do for a SoftLogix 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.
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For MSG instructions originating from the SoftLogix 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.)
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.)

Type of MSG Instruction:

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

Example Source and Destination:

PLC-5 writes to SoftLogix source element N7:10
destination tag “array_1"
PLC-5 reads from SoftLogix source tag “array_1"

destination element N7:10

Example 3: Producing and consuming tags

You can produce and consume tags with any Logix controller the
same as you do with a SoftLogix controller. All Logix controllers
follow the same requirements for producing and consuming tags. See
Example 2 above.
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Producing and consuming tags with a ControlNet PLC-5 controller
depends on the type of data.

[0\ o)
= i%i ControlLogix controller
= (Control1)
U E===
ControlNet
Fl [
ST o
i
oo B =
> FlexLogix controller
Soft1 C;Eég)(l:l:let PLC-5 controller (Flex1)
Tagh  DINT ( )
Tagd  REAL
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.

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.
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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 SoftLogix
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:

* The first integer contains the upper (left-most) bits of the value.

* 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.
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.
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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 5ms, 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 Soft1

The following table calculates the connections used in this example.

Connection: Amount:
Soft1 controller to 1784-PCICS card 0
Soft1 controller to remote 1756-CNB module 0
Soft1 controller to remote 1788-CNC card 0
Soft1 controller to remote PLC5C1 1
connected, cached MSG from Soft1 to Control 1
connected, cached MSG from Soft1 to Flex1 1
connected, cached MSG from Soft1 to PLC5C1 1
produced TagA

produced from Soft1 to Control1 1

consumed by PLC5C1 1
consumed TagB from Control1 1

total connections used: 7

The remote 1756-CNB and 1788-CNC card are configured as “none”
for the communication format, so the SoftLogix controller would
require a direct connection for any I/O modules connected to these
devices that you want in the configuration for the SoftLogix controller.
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Examp'e 4: Using SOﬂLogix The SoftLogix controller supports bridging over a ControlNet network.

asa Gateway Any SoftLogix MSG instruction that bridges one network has multiple

pairs of numbers in its communication path. To construct a
communication path:

1. Specify the port where the message exits.

For this port: Specify:

backplane port 1

DF1 port from the controller

ControlNet port from a communication card/module

Ethernet port from a communication card/module :
DH+ port over channel A from a 1756-DHRIO module
DH+ port over channel B from a 1756-DHRIO module 3

2. Specify the next device.
For a device on a: Specify:
ControlLogix backplane slot number
DF1 network station address (0-254)
ControlNet network node number (1-99 decimal)
DH+ network node number (1-77 decimal)
Ethernet network IP address

3. Repeat steps 1 and 2 until you specify the target device.
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In the following example, the ControlLogix controller can remotely
access a PanelView terminal over ControlNet links. The SoftLogix
chassis monitor resides on the computer. A SoftLogix controller is not
required for the gateway - you only need a 1784-PCICS card for each
ControlNet link.

[8)

ControlLogix controller

ControlNet link 1

= The SoftLogix chassis monitor
— has two 1784-PCICS cards
ControlNet link 2 e installed - one for each
ControlNet link.

PanelView terminal

If you want to select the 1784-PCICS card from an online list of
available devices, such as Browse Network in RSNetWorx for
ControlNet software, select the 1784-PCICS card in the virtual chassis.

Browse for Network 2xl

Select a communications path to the desired network.

¥ Autcbrowse | Hefresh I

EQ ‘workstation, SLSK_DSS0GE -
-,5‘?5 Linx Gateways, Ethernet
-5 1784-PCIDS-1, Devicelst
-8 AB_YBP-1, 1789-A17/4 Yirtual Chassis
@ 00, Workstation, RSLinx Server
g 01, 1784-PCIC, 1754-PCIC 3.5.51
L . . =gl 02, 1784-PCICS, 1784-PCICS 3.5.31
Select the 1784-PCICS card from within the virtual chassis. —— M -t 5, Contralfiet
: 01, 1784-PCICS, 1784-PCICS 3.5.51
-kl 03, 1794-ACNR1S FLEX I/0 ControlMet Ad:
Bl 14, 1784-PCIC, 1784-PCIC 3.5.31
----- 03, 1784-PMOZAE 2-Axis Analog/Encoder Servo, A
----- 04, 1739-L60JA Softlogix5860 Controller, 1739-LaC
----- 05, 1784-PCIDS Devicelet Service, 1784-PCIDS D
----- 06, 1739-L60JA Softlogix5860 Controller, 1739-LaC
----- 08, 1739-L60/A Softlogix5860 Controller, 1?89-L6E_
----- 09, 1789-5IM 32 Point Input/Output Simulator, 178
----- 10, 1789-5IM 32 Ploint InputfOutput Simulataor, iEILI
»

Ok I Qancell Help |
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Examp]e B: Using The SoftLogix controller can use the ControlLogix chassis to remotely
access devices on ControlNet, Ethernet, DH+, or Universal Remote

ControlLogix as a Gateway |, works

The SoftLogix chassis monitor has a
1784-PCICS card for the ControlNet link

o

=

The ControlLogix chassis has a 1756-CNB
module for the ControlNet link and a

1756-DHRIO module for the DH+ link.
_LO)
= 1785 PLC-5 controller
— E d
= ST
ControlNet link o) SEEL:
DH+ link
IE
)
R
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Chapter 5

Using This Chapter

Communicating with Devices on a
DeviceNet Link

For information about: See page
Configuring your system for a DeviceNet link 5-1
Accessing I/0 5-10
Placing the communication card in Run mode 5-12
Monitoring the 1784-PCIDS card 5-13
Example: SoftLogix controller and 1/0 5-16

cOnﬁguring Your System for For the SoftLogix controller to operate on a DeviceNet network,

a DeviceNet Link

you need:

a 1784-PCIDS DeviceNet communication card
RSLinx software to install the DeviceNet communication driver

RSLinx software to install the virtual backplane driver

You only install the virtual backplane driver once on the
computer where you run the SoftLogix controller. This chapter
assumes you have already installed the driver. For an example of
installing the driver, see chapter 1, “Getting Started.”

RSLogix5000 programming software to configure the
communication card as part of the SoftLogix system

RSNetWorx for DeviceNet software to configure the devices on
the network

IOLinx software must be installed for the SoftLogix controller to
be able to read and write I/O data
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Step 1: Install the hardware

Make sure the 1784-PCIDS communication card is properly installed in
the computer. You need to:

* Install the card in any PCI slot within the computer.

It does not matter which PCI slot you use for the communication
card. The PCI slot in the computer does not correspond to the
backplane slot in the SoftLogix chassis. You use the SoftLogix
chassis monitor to place the communication card in a specific
backplane slot (see the next page).

1 °] A

L]
e
] 420in
ED D (10.70 cm)
X e TR
\J
- -
472 in
(12.00 cm)

* Install IOLinx software so the SoftLogix controller can use the
1784-PCIDS communication card to control DeviceNet I/O.

* Make a label to place on the front of the card, or use a pen to
write on the front of the card. The label should include the serial
number of the card and a name you can use to identify the card
from any others you might install in the computer

Remember the serial number of each communication card you
install. You use the serial number to identify which card you
want in which slot of the SoftLogix chassis.

For more information about installing a 1784-PCIDS communication
card, see the DeviceNet PCI Interface Card Installation Instructions,
publication 1784-5.31.
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Step 2: Create the communication card in the chassis

Before you can connect the SoftLogix system to the DeviceNet
network, you must create the 1784-PCIDS card as part of the
SoftLogix chassis.

1. From the SoftLogix chassis monitor, select Slot — Create Module or right click the appropriate slot and select Create. Select the 1784-PCIDS card.

'@{_SoﬂLogix Chassiz Monitor Select Module

| ]
Wiew Optionz Help
m Module Type: [1785-L60 SoftLogix5860 Controller 0k I
m 1784-PCIC ControlMet PCI Messaging
Remove Module.. % 59 1784-PCICS Contralet PCI Scanner Cancel |
\} 1 784-PLIDS Devicellet PL Scanner

1784-PMOZAE 2 Aiz Analog/Encoder Serva
Specify the backplane slot number. gy st [5 =

17859-51M 32 Paint Input/Output Simulator

Click OK

2. Select the serial number of the 1784-PCIDS card you want.
CrTTTSS— x

Type: 1784-PCIDS A4 1784 DeviceMet PC| Scanner
WVendor:  Allen-Bradley

Available Serial Mumbers:

Select the serial number of the card. Select 1784-PCIDS
—> DeviceMet Card:

&Previous Configuration information exizts for this device.
If you previously configured the 1784-PCIDS card that you =~ —— %' Llse the Previous Configuration
selected by serial number, the chassis monitor remembers

the configuration from the last time you used the card

" Reset the Configuration to Default Yalues

(whether in the same or different slot). cgack [ Mewt> | Cancel Help
Click Next
3. Specify configuration settings for the 1784-PCIDS card: General x|

« specify the node address (MAC ID) on the DeviceNet network
« specify the data rate
« enter the label name for the card (this is the name you wrote on the

Type: 1784-PCIDS A4 1784 DeviceMet PC| Scanner
WVendor:  Allen-Bradley

label of the card to help you identify the card from others in the SeralNumber:  [T074763
same Computer) Metwork Address: |4 3: Baud Rate: ISDD vl

PCI Card Bracket
Label for Serial Mo.: IDNET ]

. .. < Back I Finizh I Cancel Helg
Click Finish | |

You can specify any slot number greater than 0 for the communication
card. RSLinx software resides in slot 0.

IMPORTANT When you add a 1784-PCIDS card to the chassis monitor, the card
must be connected to a valid, powered DeviceNet network. And,

the baud rate you choose for card must be same as the baud rate
for the DeviceNet network. Otherwise, the card will fail to insert in
the chassis monitor.
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5-4  Communicating with Devices on a DeviceNet Link

The chassis monitor shows the 1784-PCIDS card as a virtual module in
the SoftLogix chassis. The LEDs on the virtual monitor emulate a
1756-DNB communication module.

oftLogix Chassis Monitor = 1o x]
View Options Help

This chassis monitor has a
1784-PCIDS card installed in slot 5.

AN e ——

A

15 16

For Help, press F1 l_ MM
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Step 3: Install the communication driver

Use RSLinx software to configure the DeviceNet communication driver
for the 1784-PCIDS communication card.

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

"Q\ Rockwell Software R5Linx Lite - [R5Who - 1] Configure Drivers

-Eile PUENN  Commmunic. M Station Securty Window Help ~ Awailable Driver Types:
Lloze

RSwha

= 8|8 B | = Add New... |

SorraneEn L— | [R5-232DF1 devices Help
e— k t Browsing Ethermet devices

.

¥ Autobrowse

Satlsbiaglie il — [ 1784KTC(<) for ContralNet devices
Configure Client Applications... fﬁ \ 1784-K.T K TH[D)PETHID) for DH+/DH-485 devices
Configure CIE Options... DF1 Polling Master Driver Statuz
inx Gateways 1784-PCL for ControlNet devices Running Configure...
Drriver Diagnostics... Ethemet 1784-PCIC for ControlMet devices Running —
i i 1747-FIC / AIC+ device B
LIP Diagnostics... DF1 Slave Driver Startup...
| 5.5 50/5D2 for DH+ devices

Yirtual B ackplane Driver Start

ddild

Nt [
FLC-5 [DH+] Emulataor driver
SLC 500 [DH485) Emulator driver Stop
1784-PCAE. for DH+/DH-485 devices
SoftLogixb driver Delete

Femote Devices via Ling Gateway

The device settings will be grayed out because you specified the baud rate and node
address when you created the module in the SoftLogix chassis.

You only have to install the DeviceNet communication driver on the
computer that you use to run RSNetWorx for DeviceNet. This example
assumes that you are running the SoftLogix controller and RSNetWorx
on the same computer.
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Step 4: Configure the communication card as part of the project

Use RSLogix 5000 programming software to map the 1784-PCIDS
communication card as part of the SoftLogix project. In the
Controller Organizer, add the communication card to the

I/O Configuration folder.

1. In RSLogix 5000 programming software, select the /0 Configuration folder.

2 Right-click to select New Module and add a 1784-PCIDS communication card.

%~ RSLogix 5000 - quick_start [1789-L6

Select Module Type E
File Edit “iew Search Logic Communic

= = - Tupe: M ajar Bevision:

IfoIine :I IND Forces

|T_l,lpe |Descripti0n
INU Edits LI IFUTCES Dizabled - 1784 ControlNet PCI Scanner
Path:™ AB_K.TC-1424B ackplane\0 it

e
1784-PMOZAE /4 2 buiz Analog/Encoder Servo
1789-LE0/M, SoftLogix5860 Controller

=3 Contraller quick_start
Controller Tags
Controller Fault Handler
----- 3 Power-Up Handler
153 Tasks

B8 MainT ask

E-E8 MainProgram

: Program Tags
M ainFoutine
----- 3 Unscheduled Programs

— Sho

Eendor:lAII j IV Other ¥ Specialty 140 Select All |
V Analog W Digtal M Communication W Motion V) Processor Clear Al |

» 0K I Cancel | Help |

3. Specify the appropriate communication card settings.

=53 Data Types

-0 UserDefined
-Ch Predefined
- Module-Defined

[E0if

Type: 1784-PCIDS /4 1784 DeviceMet PC| Scanner
4. This must be the same slot number you specified on the Vendor  AllenBradley
SoftLogix chassis monitor. e [BHET=cord Ll ENl=
Drescription: ;I Input Size:  [124 _:I [32-bit)
Make sure your selections for Input Size, Output Size, and o] Oupwsi= [ = (@24

Status Size are big enough to hold the data you expect. If the
sizes are too small, data will be truncated. If the sizes are too
big, the software zero pads the data blocks.

Status Size: | 32 ¥ [32-bit]

Bevision: |3_ I‘I _,::' Electronic Keying: IEompatibIe M odule 'l

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

The virtual backplane driver must be installed via RSLinx software
before you can download a project to the SoftLogix controller.

Complete your system configuration and develop your program logic.
Then download the project to the SoftLogix controller.
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Step 5: Define the scan list

Use RSNetWorx for DeviceNet software to define the scan list. The
project must already 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.

£ =DeviceNet - RSNetworx for DeviceNet [_[=5]x]
File Edt MWiew Metwork Device Tools Help E
BlE-dS sery ||ealiy B-alR2

1784-ADN 1794-ADN 1794-ADN 1794-ADN Series =]
DeviceMet Flex  Devicelet Flex DewiceMet Flex DeviceMet Flex  8000(COS)-Diffu
IO Adapter (33] Y0 Adapter (34) IO Adapter (35) VO Adapter (B)  w/icable (2

10 n 13 12

This is the 1784-PCIDS
communication card

M| «| | Ml Graph Master/5le | 4 _.|_|

L2 e

Message Code [ Description

Messages

3

Oniine - Mot Browsing

2. Double-click the 1784-PCIDS card and select the Module tab to configure the card. Upload the network information when prompted.

General Module | Scanlistl Input I Dutputl ADR I Summaryl

Interscan Delay: I _I::' P Upload from Scanner |

Foreground to 5 -
Background Poll Ratio: I =1 Deownload to Scanner | - . )
Do you want to upload the configuration from the device, updating the
Module Defaults | software's configuration; or download the software's configuration to

the device, updating the device?

Slave Mode... | For mare information, press F1
Advanced... | ‘ }

Scanner Configuration Applet E

Upload Download T Eancel

QK I Cancel | Apply | Help |

Every device on the network must be in Program or Remote Program mode for the software to re-write all of its
connections. If a device is not in the correct mode, the software prompts you to let it change the device’s mode.

continued
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5-8  Communicating with Devices on a DeviceNet Link

3. Use the ScanlList tab to define the scanning order of the DeviceNet devices.

L. M47809

=410, 1734-ADN DeviceNet FI

|_ £411, 1794-ADN Devicehet FI
£412, 1794-ADN Devicehet FI

|_ £413,1794-ADN Devicehet FI
& 14, Series J000(COS D iffus:

continued

Publication 1783-UM00ZB-EN-P - June 2001



Communicating with Devices on a DeviceNet Link ~ 5-9

5. Use the ScanList tab to define the scanning order of the DeviceNet devices.

EX M47809 [2] %] EX M47809 [2] %]

Generall Modulel Scanlist  Input |Dutput| ADR I Summaryl Generall Modulel Scanlistl Input  Output |ADF| I Summaryl

At ap | At ap |
alled 2 0.0 0 . Polled 4 0.0
Polled 2 . Ed11.1794.40N Devic.. Palled .
. Poled 2 20 &l £412 1794-4DN Devic... Falled a0 &l
£J13 1794-4DN Devic.. Polled 2 6413, 17394-4DN Devic... Palled
& 14 Series3000[COS.. COS 1 40 Advanced.. | Advanced.. |
Optiong... | Optiong... |
Memory: Ilmage File 'l Start Word: ID _,::' Memony: Ilmage File 'l Start Word: ID _,::'

a 0,17 I =M et Flex 1/0 Adapt
1 11,1754+ eviceMet Flex /0 Adapter
2 12, 1794-40M DeviceMet Flex 1/0 Adapter (6 pl ]
3 13.1794-ADMW DeviceMet Flex /0 Adapter [35 12, 1794-ADMN DeviceMet Flex |0 Adapter (6]
4 [ 14, Series S000(COS]D... 13, 1794-4DN DeviceMet Flex |/0 &dapter [35]
5
5
7
B = =
(] 8 I Cancel Apply | Help | (] 8 I Cancel | Apply | Help |

If you place the SoftLogix5800 controller in Program mode with
DeviceNet I/O currently mapped through a 1784-PCIDS module, and
then you use RSNetWorx to change the data mapping on the network,
the controller does not detect this change until the 1784-PCIDS
module is reset. You can reset the module in the RSLogix 5000
Controller Organizer. Right-mouse click over the module and select
Properties; then select the Module Info tab and click the Reset Module
button. You can also reset the module by removing and re-inserting
the module in the SoftLogix chassis. You can reset the module while
the SoftLogix controller is running. The connections are automatically
re-established after the 1784-PCIDS module is reset.

ATTENTION Do not reset a module that is currently being. used
for control. The connection to the module will be

broken and control might be interrupted.

The SoftLogix controller supports 32-bit words of data. You can have
124 words of input data, 123 words of output data, and 32 words of
device 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 word-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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5-10 Communicating with Devices on a DeviceNet Link

Accessing DeviceNet I/0 I/O information is presented as a structure of multiple fields, which

This address variable:

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 |dentifies network location
LOCAL = identifies communication card within the computer
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 I/0 module. Data is the common name for
values the are sent to or received from 1/0 points.
SubMemberName Specific data related to a MemberName.
Bit (optional) Specific point on the I/0 module; depends on the size of the 1/0 module (0-31 for a 32-point module)

B [3]1784-PCIDS /4 DNET_card -

Elﬁ [0 Configuration
= ﬂ [2]1734-PCICS /4 CMET _card The 1784-PCIDS card in this example is in slot 3.

= 11734ALNRTS/L remote] The data for a 1784-PCIDS card is always configured as a

rack-optimized connection.
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# Controller Tags - quick_start{controller)

The rack-optimized connection creates a DINT element for each
possible I/O module connected to the device in slot 3, “Local:3.” The
array Local:3:1.Data contains the possible input elements; the
Local:3:0.Data contains the possible output elements.

Scope: Iquick_start[contmlla 'I Shgw:IShDWA" 'l Sart: ITag M ame 'l

Tag Mame o | Malue * | Force Mask | Shle Type i
[=|-Lazal:3] I R AB:1784_PCIDS_S00Bytes:l:0
[+-Local 31 StatuzR egister 10,00 Ioaad AB:1784_PCIDS_StatusRegister|:0
[+|-Local: 31 Data .00 {.. .1 | Decimal DIMT[124]
[=|-Local:3:0 {...} {...} AB:1784_PCIDS_496Bptes:0:0
> [=-Lozal:3:0. CammandR egister I R AB:1784_PCIDS_CommandRegister:0:0
—Local; 3:0.CommandR egister.Run 0 Decimal BOOL
—Local 3:0.CommandR egister. F ault 0 Decimal BOOL
—Local: 3:0.CommandR egister. DizableM etwork, 0 Decimal BOOL
—Local 3:0.CommandR egister. HaltS canner i} Decirnal BOOL
“Local; 3:0.CommandR egister. Reset 0 Decimal BOOL
[+|-Local:3:0.Data .00 {.. .1 | Decimal DIMNT[123]
[+]-Local:3:5 {...} {...} AB:1784_PCIDS_Status 128Byptes5:0

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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P|acing the Communication To place the 1784-PCIDS card in Run mode, your program logic needs
Card in Run Mode to set the CommandRegister.Run bit in the output word for the card.

& Controller Tags - quick_start{controller]

Soope: Iquick_start[cnntmllmj Shgw:IShUW-‘e*” LI Sark: ITag Mame j

Tag Mame W | Walue * | Force Mask
[=-Local: 21 1
[+|-Local 3. StatuzR eqgizter 1
[+-Local Z1.Data 1
[=-Local:3:0 1
» [=l-Local: 0. CommandR egister n
Set thishit ——— L ocal: 3:0.CommandF egister. Fun 0
]
0
]
0
*
I}

P e P Pl P

—Local: 2:0.CommandR egister. Fault
—Local: 3:0.CommandF eqister. DisablaM etwiork,

—Local: 2:0.CommandR egister. H alkS canner

“—Local: 3:0.CommandR eqister. Reset
[+-Local3:0.Data Toun
[+-Local:3:5 .

For example:

Local:6:0.CommandR egister. Run |
E e

Using the CommandRegister bits

The following table describes how the 1784-PCIDS card uses the
CommandRegister bits.

When CommandRegister.Run is set to: The 1784-PCIDS card:

zero (0) is in Idle mode

In Idle mode, the card still receives inputs from its slave
devices on the network, but the card does not send active
output data to the devices.

one (1) is in Run mode

In Run mode, the card sends active outputs on the network and
receives inputs.

Publication 1789-UMO002B-EN-P - June 2001



Communicating with Devices on a DeviceNet Link ~ 5-13

Monitoring the The input data for the 1784-PCIDS card includes a StatusRegister.

1784-PCIDS Card

# Controller Tags - quick_start{controller]

Soope: Iquick_start[cnntmllmj Shgw:IShUW-‘e*” LI Sark: ITag Mame j

Tag Mame W | Walue L
[=-Local: 21 1
StatusRegister bits ————— [+]-Local3:1.StatusRegister 1
[+-Local Z1.Data 1
[=-Local:3:0 1
» [=l-Local: 0. CommandR egister 1
—Local:3:0.CommandF eqgister Fun 0
]
0
]
0
*
I}

Farce Mask

P e P Pl P

—Local: 2:0.CommandR egister. Fault
—Local: 3:0.CommandF eqister. DisablaM etwiork,

—Local: 2:0.CommandR egister. H alkS canner

“—Local: 3:0.CommandR eqister. Reset
[+-Local3:0.Data Toun
[+-Local:3:5 .

The following table describes how the 1784-PCIDS card uses the
StatusRegister bits.

StatusRegister Bit: Description:

StatusRegister.Run This bit echoes the CommandRegister.Run bit to determine if card is in Run or Idle mode.
A0 in this bit means the card is in |dle. A 1 means the card is in Run mode.

StatusRegister.Fault This bit identifies whether the card is in Fault mode. The SoftLogix controller sets this bit
based on the corresponding 0Linx status.

StatusRegister.DisableNetwork The SoftLogix controller does not use this bit. The controller clears this bit to 0.

StatusRegister.DeviceFailure This bit determines if general communication is OK between the card and its slave nodes.

A node falling off the network or other communication problems to any device on the
card's scan list sets this bit to 1. This bit is used in conjunction with the DeviceFailure table
in the Status section to determine which node(s) are having communication problems.

A0 in this bit means that all the slave nodes are being successfully communicated to. A 1
means the card has at least one device with communication problems.

StatusRegister.Autoverify This bit determines if the data Transmit and Receive sizes in the scan list are correct. Any
node whose data sizes don't match the sizes defined in the scan list cause the bit to be set
to 1. This hit is used in conjunction with the AutoVerify table in the Status section to
determine which node(s) have incorrect data sizes.

A0 in this bit means that all the slaves have correct data sizes. A 1 means the card has at
least one device on its scan list with an incorrect data size.
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5-14 Communicating with Devices on a DeviceNet Link

StatusRegister Bit:

Description:

StatusRegister.CommeFailure

This bit identifies whether a channel wide communication fault is happening with the
card. For example if the card detects severe communication problems on the network it
will go into a Bus Off condition. This also cause the StatusRegister.CommpFailure bit to turn
on.

A 0 in this bit means that the card is communicating correctly. A 1 means the card
detected a channel wide communication problem.

StatusRegister.DupNodeFail

This bit shows if the card is attempting to go online on a DeviceNet network with the
same node number as an existing device on the network.

A 0in this bit means that the card has NOT detected another node on the network with the
same node number as the card. A 1 means that the card has the same node number as an
existing device on the network.

StatusRegister.DnetPowerDetect

This bit shows if the card has detected that the DeviceNet 24VDC power is connected to
its network connector and is also energized.

A 0 in this bit means that the card has detected DeviceNet power on its network
connector. A 1 means that the card has NOT detected DeviceNet power on its network
connector.

Status data elements —— —
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Using the Status data

The status data for the 1784-PCIDS card includes several elements.

* Controller Tags - quick_start[controller]

Scope: Iquick_start[controllmj Slﬁgw:|5|“10W-‘34II =l o ITag Mame ﬂ
Tag Mame o | Walue €
[—=-Local:3:1 1
[+-Local 1. 5tatusR egizter 1
[+|-Local 3.0 ata 1
[=-Local:2:0 1
3 [=|-Loczal 3:0.CommandR eqgizter 1
—Local: 2:0.CommandR egister. Run ]
0
]
0
]
I}
*

Force Mask

P B P P P

—Local:3:0.CommandF eqgizter. F ault
—Local: 2:0.CommandR egister. DizableM etvork,
—Local: 3:0.CommandR eqister. HaltS canner

“Local: 2:0.CommandR eqgister. B ezet
[+]-Lozal3:0.Data .
[+-Local:2:5 Toun
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The following table describes the status data for a 1784-PCIDS card.

Status Element: Description:

S.ScanCounter This 32-bit word is incremented every time the card completes a network scan. By reading
this value and counting how many network updates are done in a certain time, you can
calculate an average scan time.

S.DeviceFailureRegister This data area is an array of 8 bytes that make a 64-bit table. There is one bit for every one
of the 64 possible node numbers on the network. The bit associated with a node number
on the scan list is set to 1 if that node number is having communication problems.

S.AutoVerifyRegister This data area is an array of 8 bytes that make a 64-bit table. There is one bit for every one
of the 64 possible node numbers on the network. The bit associated with a node number
on the scan listis set to 1 if that node number has a transmit and/or receive data size that
does not match the scan list.

S.DeviceldleRegister This data area is an array of 8 bytes that make a 64-bit table. There is one bit for every one
of the 64 possible node numbers on the network. The bit associated with a node number
on the scan list is set to 1 if that node is not sending back input data to the card. This
normally means that the node is in some kind of idle mode in which it stops sending output
data back to the card’s input table.

S.DeviceActiveRegister This data area is an array of 8 bytes that make up a 64 bit table. There is one bit for every
one of the 64 possible node numbers on the network. The bit associated with a node
number on the scan list will go to a 1 if that node number has an active scan list entry in
the 1784-PCIDS. This means that the 1784-PCIDS is communicating with that node.

S.DeviceStatusDisplay This data area is an array of 4 bytes. There is one byte associated with each of the 4
characters of the alphanumeric display on the SoftLogix chassis monitor. Reading these
4 bytes as ASCII characters to determine the exact message being displayed on the
SoftLogix chassis monitor.
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Example: SoftLogix
Controller and I/0
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In the following example, one SoftLogix controller controls I/O
through a 1784-PCIDS communication card.

SoftLogix controller

DeviceNet
P00 ‘
|11 D 0000
0000
device 2 .
000 device 3 device 4
device 1

This example has a SoftLogix controller controlling four DeviceNet
devices. The controller automatically creates a rack-optimized
connection for the I/O data.

The tag name for the rack-optimized array tag is based on the slot
number of the 1784-PCIDS card. For example, if you install the
1784-PCIDS card in slot 3 of the controller, the software automatically
creates Local:3:I and Local:3:O data structures.

Creating alias tags

You might want to create alias tags to better represent the elements of
the input and output array tags. An alias for an I/O point:

* provides a descriptive name for the device that is wired to

the point

* represents the value of the point. When one changes, the other
reflects the change.
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When you enter an alias tag into programming logic, the
programming software displays the original tag, along with the alias.

m The following logic was initially programmed using descriptive tag names, such as start
and motor. Later, the tags were converted to aliases for the corresponding I/O devices.

startis an alias for the push button at bit 1 of word 0 of the module in motoris an alias for the starter contactor at bit 0 of word 0 of the
slot 5 of the local chassis. When the push button is on, startis on. module in slot 5 of the local chassis. When motor turns on, the
starter contactor turns on.

#

¢

stop start motor
<Local:5:.Data[0].0> <Local:5:1.Data[0].1> <Local:5:0.Data[0].0>

1r 1r
1 C 1 C

motor

<Local:5:0.Data[0].0>
1
1 C

If you want to select the 1784-PCIDS card from an online list of
available devices, such as Browse Network in RSNetWorx for

DeviceNet software, select the 1784-PCIDS card from outside of the

virtual chassis.

Browse for network x|

Select a communications path to the desired network.

¥ Autcbrowse | Hefresh I

Select the 1784-PCIDS card from outside of the virtual chassis——»
-

..... =
- g

-

1

E Q ‘workstation, SLSK_DSS0GE
f-2  Linx Gateways, Ethernet

= 06, workstation, SLSK_DES0GE
-89 AB_YEP-1, 1759-A17/4 Yirtual Chassis

| v

-PCIDS-1, Devicelet
05, 1794-ADN DeviceMet Flex IO Adapter

00, Workstation, RSLinx Server

01, 1784-PCIC, 1754-PCIC 3.5.51

0z, 1784-PCICS, 1784-PCICS 3.5.51

03, 1784-PMOZAE 2-Axis Analog/Encoder Servo, A-E 1

04, 1789-L60/4 Softlogix5E60 Cantraller, 1759-La0/a

05, 1784-PCIDS DeviceMet Service, 1784-PCIDS Devic—

06, 1789-L60/4 Softlagix5E60 Cantraller, 1759-La0/A

08, 1789-L60/4 Softlagix5860 Cantraller, 1?89-L60El;|
3

QK Lancel | Help |
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Notes:
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Chapter 6

J Using This Chapter

Configuring Your System
for an Ethernet Link

Programming Over an Ethernet Link

For information about: See page
Configuring your system for an Ethernet link 6-1
Example: Workstation remotely connected to a SoftLogix controller 6-5

To be able to program the SoftLogix controller remotely over Ethernet,
you need:

* the remote computer where the SoftLogix controller resides
must have an Ethernet communication card.

* the computer where the RSLogix 5000 programming software
resides must have an Ethernet communication card.

* RSLinx software to configure the Ethernet communication driver
for each computer

* RSLogix5000 programming software to program the remote
SoftLogix controller
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Step 1: Enable RSLinx Gateway for the controller

The SoftLogix controller comes with enough functionality of RSLinx
gateway to allow you to program the controller remotely over an
Ethernet link.

1. From RSLinx software on the computer with the controller, enable RSlinx gateway.

‘_Q‘ RSLinx Lite Configure RSLinx Gateway ﬂﬂ
File Wiew | Communications Station DDEJOPC  Se General | Client Access List

il gl R34Whao

Configure Drivers...

Configure Shorkouts, .,
Configure Client Applications. ..

Configure CIP Options. .. \
Configure Gate - Mote: The changes you make wil nat take effect until

you shut down BSLing and restart it.

Driver Diagnoskics. ..
CIP Diagnoastics. ..

On the General tab, enable gateway. —

QK I Cancel Apply Help

Click OK
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Programming Over an Ethernet Link ~ 6-3

Step 2: Configure the Ethernet communication driver on the

computer with the programming software

1. In RSLinx software, select Configure Driver. Select the Remote Devices via Linx Gateway driver.

| 218

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

Driver Diagnostics...
CIF Diagnostics. ..

2. Add the Ethernet driver.

tt Browsing

T

in= Gateways
Etherret

-

Click Add New

Enter a name for the driver. You must create

one driver for each SoftLogix controller you

want to program remotely.

—

Click OK

Configure Drivers

—Awailable Driver Types:

DF1 Slave Driver

1784-PCL for ControlMet devices
1784-PCIC(S] for ControlMet devices
1747-PIC / AIC+ device

5-5 SD/SD2 for DH+ devices
irtual Backplane [SoftLogiz58:x)

DeviceMet Drivers [1784-PCD/PCIDS 1770-KFD,SDMNPT drivers)
FLC-5 [DH+] Emulataor driver

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

d.

Cloze
irtual Backplane [SoftLogiz58:x) j Add New... I
| [RS-Z320F1 devices Hep |
Ethemet devices
— 0 1784-KTC[x] for ControlM et devices
1784-KT A TH(D)PETRID) for DH+/DH-485 devices
DF1 Polling Master Driver Statuz

Running

[Earfigure. .
Starp,..
Sitart
Stop

WElete

LELE

Configure Drivers

—Awailable Driver Types:

d:

AB_WEBP-1

RLINK

Choose a name for the new driver.

[15 characters maximum]

JTCP1

Lloze
IHemote Devices via Ling Gateway j Add Mew... |
Help |
r— Configured Drivers:
e e e e Add Mew RSLinx Driver [ ]

Cancel |

[Earfigure. .
Starp,..
Sitart

Stop

[LELE

WElete

continued
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6-4 Programming Over an Ethernet Link

After you create the Ethernet driver, configure it to correspond to the
virtual chassis on the SoftLogix computer that you want to access.

3. Press the Configure button to configure the Ethernet driver.

Configure Remote Devices via Linx Gateway EHE

Driver Selection | Configure Browserl

Device MName: ITEF'-‘I
Server's P &ddress or hostname: |1 30.151.135.250

Select the Ethernet address (or server name)of

. Server Mame: ARl
the SoftLogix controller you want to program. ERAIN,
ERAINE

UI5551065a8
1755-ENE
M42562 =

Remate driver name: IAB_\;B P

Click OK Ok I Cancel | Apply | Help

4. The Ethernet driver is now available and you can select the SoftLogix controller from Who Active in RSLogix 5000 programming software.

Configure Drivers

—Awailable Driver Types:

Lloze
IHemote Devices via Ling Gateway j Add Mew... |

Help

dil.

r— Configured Drivers:

Mame and Description | Statuz |
AB_VEP-1 RUMMIMG Fiunning Configure. ..

'] to A1F

Startup...
Start
Stop

Delete

ddild

After you add the Ethernet driver, you can path to all the SoftLogix controllers
that are running in various slots on the remote SoftLogix computer.
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Programming Over an Ethernet Link

Example: Workstation
Remotely Connected to a
SoftLogix Controller

Select the controller from the Ethernet driver's
remote virtual chassis.

—_— 06, 1783-L60/4 Softlogix5860 Contraller, 1733-L60A4 RE.28

In the following example, a workstation remotely connects to a
SoftLogix controller over an Ethernet link.

firewall/router PC running RSLinx software

ControlLogix chassis and RSLogix 5000
with controller and programming software
Ethernet module PanelView
Ethernet
switch
0 .
FLEX I/0 system with
Ethernet adapter ControlLogix gateway
[0} [
0 m | :
Ethernet 0 =52 to DeviceNet
switch 0 :]%t%c’)(r)]rtliolNet network
0 to DH+
1 network

SoftLogix5800 controller

Use Who Active in RSLogix 5000 programming software to select the

controller you want to program.

% Who Active

¥ Autcbrowse | Hefrest I

EE workstation, ASUS_SL5E Go Online
-,5?3 Lirx Gateways, Ethernet
+-E3 AB_WBP-1, 1783-417/4 Virtual Chassis Upload...
-8 TCP-1, 178341744 Vitual Chassis
----- = 00, ‘warkstation, RSLing Server Download
- E! 01.1784-PCIC, 1784-PCIC 3.5.31

&8 02, 1784-PCICS, 1784-POICS 35,31 e
----- 03, 1784-PMOZAE 2-Axis Analog/Encoder Servo, A-B 1784-PMOZAE 2-Axiz Servo —
----- 04, 1789-LE0/A Softlogi=5860 Contraller, Example

----- 05, 1784-PCIDS DeviceNet Service, 1784-PCIDS DeviceNet Service Apply
----- 08, 1783-L60/4 Softlogix5860 Controller, 1733-L60/4, AS.28 Canee]
----- 09, 1789-5IM 32 Point Input/Output Simulator, 1789-518 +1.00

Help
----- 10, 1789-5IM 32 Point Input/Output Simulator, 1789-518 +1.00

Pl

Current Path: -~ TCP-15\6

Fath in Project: TCP-14%4
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6-6 Programming Over an Ethernet Link

] Notes:

Publication 1789-UMO002B-EN-P - June 2001



Chapter 7

Communicating with Devices on a Serial Link

Using This Chapter

For information about: See page
Configuring your system for a serial link 7-1
Example 1: Workstation directly connected to a SoftLogix controller 7-6

Example 2: Workstation remotely connected to a SoftLogix controller 7-1

Example 3: SoftLogix controller communicating with a bar code reader ~ 7-11

IMPORTANT ?;r(l)nftt t)he length of serial (RS-232) cables to 15.2m

cOnfiguring Your 3ystem for For the SoftLogix controller to operate on a serial network, you need:
a Serial Link

* the computer where the SoftLogix controller resides must have a
serial port

* RSLinx software to configure the serial communication driver

If a remote computer communicates with the SoftLogix
controller via a serial connection, the remote computer must
have the serial driver installed. The computer with the SoftLogix
controller does not need the serial driver to connect to other
devices over a serial link.

* RSLogix5000 programming software to configure the serial port
of the controller
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7-2  Communicating with Devices on a Serial Link

Step 1: Configure the serial port

Use the SoftLogix chassis monitor to select which COM port to use for
serial communications. The controller supports only one COM port for
DF1 communications.

1. From the SoftLogix chassis monitor, select Slot — Create Module or right click the appropriate slot and select Create. Select the controller.

SoftLogix Chazsis Monitor Select Module [<]
m Wiew Options Help Module Type: 6 S oiil o il =
-PCIC ContralMel i _

m E 1784-PCICS ContralMet PCI Scanner E |

Bemove Module S \> 1784-PCIDS DeviceMet PCI Scanner ﬂl

— 1784-PMOZAE 2 Aiz Analog/Encoder Serva
I 17859-51M 32 Paint Input/Output Simulator

Specify the backplane slot number. gy Slat: [+ =]
Click OK

2. Specify configuration settings for the controller. On the second window, select the COM port for serial communications.

Type: 1789-LED/A SoftLogixhBE0 Contraller
Wendor,  Allen-Bradley

Startup Mode: R emaote Program

Memary Size (KB]: I 072

Periodic Save ™= [¥ Enable Periodic Save

Interyal [min):
HT Spstem

Contraller Hame: Last L

I Tupe: 1733-LE0AA Softlogi=BBE0 Contraller
Wendor,  Allen-Bradley

< Hask: I Mest = I DweIITime[ms]:I 'IDE:

CFU Affimity:
Click Next \}

Channel 0

Serial Pt |Mone [T
Specify the COM et
pecify the port. g
COomM2
COmM3
< Back E;DM“ i I Cancel Help
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Communicating with Devices on a Serial Link ~ 7-3

Changing the COM port setting

Once you select a COM port for the controller, you can only change
the setting by removing the controller from the chassis and reinstalling
the controller.

1. From the SoftLogix chassis monitor, select Slot — Remove Module. Accept the chassis monitor prompts to remove the controller

Remove Module

Slat ||4 3:
Cancel |

Click OK

> Remove Module E3

) ) & Remove the module in slot 4 7
Do not clear the module configuration, unless you
want to enter all new information. ———» I™" Clear madule configuration ﬂl

2. In the same slot, re-add the controller. The chassis monitor prompts whether to use the same configuration that was previously installed.

Previous Configuration Exizts

Freviousz Configuration information exigts from a
SoftLogirb860 Caontraller that used ta reside in this slat.

& iz the Confiquration from the Previous Controlles l%
" Reset the Configuration to Default Values

DAMGER: Unexpected results may occwr if a Saved Controller
Image from a previous ingtance iz loaded.

Contraller Mame: I Last Loaded: I

™| Load Saved Eontalen (mage fam Frevious [hstance

< Baclt I Ment » I Cancel Help
Click Next \}

3. Follow the steps on the previous page to select a COM port for serial communications.
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Communicating with Devices on a Serial Link

1. In RSLogix 5000 software, select Edit — Controller Properties.

2. On the Serial Port tab, specify the appropriate serial communication settings.

%~ RSLogix 5000 - quick_start [1789-

Eile!iew Search Logic Commu

= [lade [t
E Feda [Str J
affl
(S [Sir] =
o con cobC
Patk  Faste [Str] )
B Delete e
; [rizert [Fre
Froperties Alt+E nter

Controller Properties

-

Step 2: Configure the serial port of the controller

s Controller Properties - quick_start

I ajor Faulks | MinorFauts | Date and Time I Advanced I File
General Serial Part Systemn Protocol I Uszer Pratocol
Mode:
Baud Rate: 19200 |+
Data Bits: m
Parity: lm
Stop Bits: m
Control Line: W
I | Eontirmmus Earrier
BTSSendDelay: [0 [x20mg)
RTSOfDelay |0 [#20ms)
’TI 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 Protocol 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 ASCII 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.

Data bits Specifies the number of bits per message packet.
Select 8.

Parity Specifies the parity setting for the serial port. Parity provides additional message-packet error detection.
Select None or Even.

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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Communicating with Devices on a Serial Link ~ 7-5

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.

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.  7-7

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. 7-9

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. 7-9

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 7-12

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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7-6  Communicating with Devices on a Serial Link

Monitoring the
Controller LEDs

Example 1: Workstation
Directly Connected to a
SoftLogix Controller

Publication 1789-UMO002B-EN-P - June 2001

The SoftLogix controller has an RS-232 LED that follows this behavior:

This state: Means:

off You selected “None” for the COM port selection of the
controller.

green The COM port you selected was successfully assigned to

channel 0 of the controller.

red There is conflict with COM port or the COM port number you
selected is invalid.

Please note that these LED states are different than for the
ControlLogix controller.

In the following example, a workstation directly connects to a
SoftLogix controller over a serial link.

serial

workstation with RSLogix 5000 computer with SoftLogix controller
programming software

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.

IMPORTANT The workstation with RSLogix 5000 programming

software must also have the Logix5550 serial port
driver installed through RSLinx software.




Communicating with Devices on a Serial Link ~ 7-7

This field:

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).

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
SoftLogix Controller

workstation with RSLogix 5000
programming software and

In the following example, a workstation remotely connects to a
SoftLogix controller over a serial link. A modem is connected to the
controller to provide remote access.

Logix5550 serial port driver =1

SoftLogix controller

=
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7-8  Communicating with Devices on a Serial Link

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).

Master/slave communication methods

A master station can communicate with a slave station in two ways:

Name: This method: Benefits:
standard Initiates polling packets to slave stations This communication method is most often used for
communication according to their position in the polling point-to-multipoint configurations.
mode array(s). This method provides these capabilities:
Polling packets are formed based on the « slave stations can send messages to the master station
contents of the normal poll array and the (polled report-by-exception)
priority poll array. « slave stations can send messages to each other via the
master

¢ master maintains an active station array
The poll array resides in a user-designated data file. You can
configure the master:
« to send messages during its turn in the poll array
or
« 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-based initiates communication to slave stations If your application uses satellite transmission or public

communication using only user-programmed message (MSG)  switched-telephone-network transmission, consider choosing

mode instructions. message-based communication. Communication to a slave station
Each request for data from a slave station can be initiated on an as-needed basis.

must be programmed via a MSG instruction.  Also choose this method if you need to communicate with
The master polls the slave station for areply  non-intelligent remote terminal units (RTUs).

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.
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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).

EQOT suppression

Select whether or not to suppress sending EQT packets in response to a poll. The default is not to suppress
sending EOT 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).

Polling mode

Select one of these:
* Message Based (slave cannot initiate messages)
* Message Based (slave can initiate messages) - default
« Standard (multiple message transfer per node scan)
« Standard (single message transfer per node scan)

Master transmit

Standard polling modes only

Select when the master station sends messages:
« between station polls (default)
« in polling sequence
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7-10  Communicating with Devices on a Serial Link

This field: Description:

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[Z] 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

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 Select whether or not the controller should detect duplicate messages. The default is duplicate detection
detection enabled.
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Communicating with Devices on a Serial Link ~ 7-11

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.

Examp|e 3: SOfﬂ_ogix In the following example, the SoftLogix controller connects to a bar

code reader. A bar code reader is an ASCII device, so you configure
Controller to a Bar Code the serial port differently than in the previous examples. Configure the
Reader serial port for user mode, rather than a DF1 mode.

SoftLogix controller

bar code reader
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7-12  Communicating with Devices on a Serial Link

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
1CD 1¢o
2 RDX 2 RDX
3TXD |— 1 3TXD
4DTR = 1 4DTR
COMMON COMMON
| 6 DSR 6 DSR |—
7RTS 1 7RTS
8CTS 8CTS
9 9 42231
do not handshake ASCII Device Controller
1¢D 1cD
2 RDX 2 RDX
3TXD |— “— 3TXD
4DTR 4DTR
COMMON COMMON
L 6DSR 6 DSR |—
E 7RTS 7RTS j
8CTS 8CTS
9 9 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.
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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 ‘$r" and ‘$I".

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 Common Procedures Programming Manual, publication
1756-PMO01.
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Notes:
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Chapter 8

Using This Chapter

Configuring Your System
for a 1789-SIM Module

Configuring and Using Simulated 1/0

The 1789-SIM module is a software-only module that comes with the
SoftLogix controller, absolutely no hardware required. You can put as
many SIM modules as you have available slots according to your
activation level.

The 1789-SIM module lets you change inputs and monitor outputs of
your application by toggling input bits and monitoring output bits on
the 1789-SIM module. Use this module to test logic without having
physical I/O attached to the system.

For information about: See page
Configuring your system to simulate |/0 8-1
Mapping I/0 Data to the 1789-SIM module 8-6
Toggling inputs and monitoring outputs 8-7
Example: Moving application data into the 1789-SIM tags 8-8

For the SoftLogix controller to simulate local I/O, you need:
* a 1789-SIM module (comes with the SoftLogix5800 controller)

You are limited by the activation level of your SoftLogix
controller as to how many modules you can install.

* RSLogix5000 programming software to configure the 1789-SIM
module

Even though the 1789-SIM module is a software-based module, each
module you create uses communication resources. If you are
controlling actual I/O and simulating I/O, the 1789-SIM module(s) in
your application use communication resources that could impact
control performance. If this occurs, increase the RPI of your 1789-SIM
module(s). This maintains control performance because the greater
RPI of the 1789-SIM module(s) lessens the load on the SoftLogix
system.
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Step 1: Create the 1789-SIM module in the chassis

Before you can operate the module, you must create the 1789-SIM
module as part of the SoftLogix chassis. You can install as many
1789-SIM modules as allowed by your activation level of the
controller.

1. From the SoftLogix chassis monitor, select Slot — Create Module or right click the appropriate slot and select Create. Select the motion module.

':E'I___ SoftLogix Chassis Monitor

m!iew Options  Help
Remove Module... ! 55 \}

Specify the backplane slot number.

2. Verify the slot number for the 1789-SIM module.

Verify the slot number.

If you previously had a 1789-SIM module configured
in this slot, the chassis monitor remembers the
configuration of that previous module.

3. Specify a label for the 1789-SIM module.

Enter the label. The text you enter here scrolls across the
front of the module in the chassis monitor. If you do not
enter a label, the default label is “Simulator Module.”

—>
Click OK

—>

—>

Click Next

—>

Click Finish

Select Module

Module Type: [1789-L60 SoftLogix5860 Contrallsr
1784-PCIC ControlMet PCI Meszaging
1784-PCICS ControlMet PCl Scanner
1784-PCIDS DeviceMet PCI Scanner
1704-PMOZAE 2 Az Analon/Encoder Servo
5 ot

32 Point Input/Dutout Simulator
Slat: IE

Select Device

1783-51 32 Paint Input/Output Simulator
Allen-Bradley

Type:
Wendor:

&Previous Configuration information exizts for this device.

' Use the Previous Configuration
" Reset the Configuration to Default Yalues

Cancel

< Back I Mest » I

Helg

1783-51 32 Paint Input/Output Simulator
Allen-Bradley

Type:
Wendor:

Serial Murmber:

—

Label for 1785-51M
Module Marquee: I

< Back I Finizh I

Cancel

Helg

You can specify any slot number greater than 0 for the 1789-SIM
module. RSLinx software resides in slot 0.
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The chassis monitor shows the 1789-SIM module as a virtual module
in the SoftLogix chassis. Note that the door of the 1789-SIM module
opens to display the output bits. Left-click to open or close the
module door.

SoftLogix Chassis Monitor o ]
Slob  Wiew  Options  Help

0 1 e 3 4 5 E 7 8

FuM FEM PRERET "D O

12 13 14 15 16

For Help, press F1 I_ RLIN

The module door is open. The module door is closed.
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Step 2: Configure the 1783-SIM module as part of the project

Use RSLogix 5000 programming software to map the 1789-SIM module
as part of the SoftLogix project.

1. In RSLogix 5000 programming software, select the /0 Configuration folder.

2 Right-click to select New Module and add a generic 1789 module.

%~ RSLogix 5000 - quick_start [1789-L6

x
File Edit “iew Search Logic Communic

. Tvpe: M ajor Bevision:

2 | = x| =2

Dlilnl @I ‘%lhlal —l— I‘I?SS-MDDULE |1 vl

IfoIine :I IND Forces —

Type | D escription
|No Edits x| |Forces Disatled 1764 PLICS /A, 1784 ControlNet PT] Scanner
Path:™ AB_K.TC-1424B ackplane\0 1784-PCIDS /8 1784 DeviceMet PC| Scanner
= = 1784-FPMOZLE /8, 2 Axiz Analog/Encoder Servo

EI-E3 Controller quick_start 1789-L6D/ SofLogi58E0 Cantraller

Controller Tags
- Controller Fault Handler
----- 3 Power-Up Handler

DULE 1 dule:

EIB Tasks
EI@ M ainT azk
EE; I ainProgram
Program Tags
M ainFoutine
3 Unscheduled Programs
—5Sho
-5 Data Types Wendor: |4l =| W Other [ Specialy /0 Selectal |
- UserDefined
[]__% P[S:éeﬁ:;r;e ¥ Analog W Digital ¥ Communication ¥ Motion W Processor Clear All |
- Module-Defined
----- 1/0 Configuration: ‘ I ()8 I Cancel | Help |
[t Click OK
3. Specify the connection parameters.
For this connection: ~ Set the connection parameters to: i
read and write Input Assembly Instance 1 Type: 1789 MODULE Generic 1783 Moduls
H Farent: Local _ =,
This connection lets Input Size 2 Carnection F e
the CO”“%”er.read Output Assembly Instance 2 Instance:  Size:
inputs and write Mame: IF!ead_and_Write_Sim_Module Irput |1 |2 _,::' [32-bit)
outputs Output Size 1 = _
- - [rezcription: ;I Output: |2 I'I _I; [32-bit)
ﬁ}osrgglgcugatlon Assembly 16 )| Comfiguation: [15 [0 =] 24w
Cornrn Format: IDala-DINT j s | I I
. . . = S Eut:
Configuration Size 0 ct |1—_,
- e =i Sitatue Mutput: I
listen only Input Assembly Instance 1
i i |npUt Size 2 Cancel < Bank et = Finizh »> Help
This connection lets
the controller read
inputs, but not write Output Assembly Instance!" 3
outputs Output Size 1 Click OK
Configuration Assembly 16
Instance
Configuration Size 0

™" This is the only parameter setting that is different from the read
and write connection.

continued
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4. Specify the requested packet interval (RPI).

You must enter at least 50.0ms for the RPI. The
connection will fail if the RPI is less than 50.0 ms." Bequested Packet Interval [RPI): I EU.UHZ ms (0.2 - 7500 ms)
The default RPI is 5.0ms I™" Inhibit Module
™ Major Fault On Contraller IF Connection Fails ‘hile in Fun Mode
Module Fault

< Back New> | Finsh>> | Help

Click Finish

IMPORTANT HERGIRELE specify an RPI of at legst 50.0 ms for each
1789-SIM module or the connection to the module
will fail. Because this module uses the generic
module profile, the default RPI is 5.0 ms.
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Mapping I/0 Data to the
1789-SIM Module

The 1789-SIM module isinslot 2.  —pm

The programming software assigns
these controller-scoped tags to the —m-
1789-SIM module in slot 2.
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When you add a 1789-SIM module to an RSlogix 5000 project, the
programming software automatically assigns input and output data
structures for the module. For example, this I/O configuration

generates these I/O data structures:

E1-251 140 Configuration

oo Bl [211789-MODULE Sim_todule
=- f] [6]11784-PCICS /4 Cret_Bridge
= B 1 [011756-CHNE/D _1756_Remote_Chassis
Bl [1]11786-B32 Inputs
Bl [211756-0B:32 Outputs

Controller Tags - S5im_Module_Demo[controller)

Scope: ISim_ModuIe_Demo[u 'l Shgw:IShUWA" 'l Sart: ITag Mame 'l

M= ||

Tag Mame 2 | Walue € | Force Mask € | Style Tupe =
[+-_1756_Remate_Chassiz1:C Ioaad Ioaad AB:17RE_DIC:0
[+-_1756_Remate_Chassiz1:| Ioaad Ioaad AB:175E_DIIO
[+-_1756_Remate_Chassiz:2:.C Ioaad Ioaad AB:17RE_DO:C:0
[+-_1756_Remate_Chassiz2:| Ioaad Ioaad AB:17RE_DO:IO
[+-_1756_Remate_Chassiz:2:0 Ioaad Ioaad AB:1756_DO:0:0
[+-_1756_Remote_Chassiz:| Ioaad Ioaad AB:1786_CHE_105L0T
[+-_1756_Remote_Chassiz:0 Ioaad Ioaad AB:1786_CHE_105L0T
@E-Local:ZE
-Loc:al:2:E.Data Ioaad {... 1 |Hex SIMT[400]
[=l-Local:2:| {...} {...} AB:1789_MODULE_DIr
E|-L0c:al:2:I.Data Ioaad {.. .} |Decimal DIMT[2]
-Loc:al:2:|.Data[D] o Decimal DIMT
-Loc:al:2:|.Data[1] o Decimal DIMT
[=l-Local:2:0 {...} {...} AB:1789_MODULE_DIr
E|-L0c:al:2:D.Data Ioaad {.. .} |Decimal DIMT[1]
-Loc:al:2:D.Data[D] o Decimal DIMT

IIII\ itor Tags A Edit Tags /

|«
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Togglmg InplIts and Once the&789_551\/{ module is installed in the chassis monitor, you can
itori itor t _
Monitoring Outputs monitor the module

1. In the chassis monitor, right-click the 1789-SIM module and select Properties.

2 Select the /0 Data tab.

Module Properties - Slot b |

General 140 Data | b oduile Infu:ul b oduile Statusl

Inputz  [Click to toggle ondoff]
oo 01 02 02 04 05 06 OF 02 02 10 119 12 13 14 15

16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31

Outputs
oo 01 02 02 04 05 06 OF 02 02 10 11 12 13 14 15

16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31

(] Cancel ol HED

Select the I/O Data tab of the module properties. Left mouse click a
specific input bit to toggle it on or off.

This tab also shows the state of the output bits. This is the same state
that is displayed when you open the module door from the chassis
monitor.

Outputs remain in last state when the controller is in program mode

(this is not user configurable). If the I/O connection is broken to the
module, all of the outputs will reset to OFF.

Publication 1789-UMO002B-EN-P - June 2001



8-8  Configuring and Using Simulated I/0

Examp'e: Moving The following example uses MOV instructions to copy:

Appllcatlon Data into the * the input data from the 1789-SIM module into the application’s
1789-SIM Tags input tags

* the application’s output tags into the output data for the
1789-SIM module

bap 1/0 Data from 1756-1B32/08 32 remote modules bao 1733-51 module to allow program testing

b b I
Move M ove
Source Local:2:1.0ata[1] Source _1786_Remote_Chasziz2:0.Data
e #0000 _0000_0000_0000_0000_0000_0010_7000 &
Dest _1756_Remote_Chaszsiz:1:1.Data Dest Local2:0.0ata[0]
ZH0000_0000_0000_0000_0000_0000_0000_0000 & 0+
Start Pump Stop Pump
Puzhbutton Puzhbuttan Purnp Motar
_1756_Remaote_Chassiz:1:1.Data0 _1756_Remaote_Chassis:1:.Datal _1756_Remote_Chassiz2:0.Datah
1 F e L ee—— i

Purp kotor
_1786_Remote_Chazziz:2:0.Data b

Purnp Motor
_1756_Remote_Chassis:2:0.Data b TOMK
D [ —— Tirner On Delay W e=—
Tirmner RampTimer h[e=
Frezet A000 &
Accum A000 &
Pump Indicatar
Purnp b otor [Blinks during Ramp]
1786 _Remote_Chassiz:&:0.0atah RampTimer.DN  BlinkIndicataor. DM _1786_Remote_Chassiz: 2:0.Data.3
J/F J/F e T—
RarmpTimer. DM
\_q —
BlinkDutyCycle. DM TOM
e/ Timer On Delay M=
Timer BlinkIndicator o=
Preszet A00 &
Accum A00 &
Blink|ndicator. DM TOM
—] Timer On Dielay =
Timer BlinkDutyCucle h—
Preszet A00 &
Acoum 0+
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Appendix A

Using This Appendix

Windows NT Objects

Windows NT/2000 Considerations

For information about: See page
Windows objects A-1
Other considerations A-2
Running a SoftLogix controller on Windows NT/2000 A-3
PC hardware considerations A-9

There are three objects that execute within Windows that get CPU
resources based on Window’s multitasking/multithreading algorithms.

Windows Object

Description:

interrupt service routine (ISR)

An interrupt service routine is a software routine that is primarily executed in response to
hardware and software interrupts.

ISRs always execute immediately and run in the kernel-mode layer of Windows. Each ISR
executes at one of 32 levels. The hardware interrupts that occur in a computer get mapped
to 16 of the 32 possible levels. The important point about ISRs is that they are written by
the vendors of hardware and software products and not Microsoft. Microsoft can
recommend how to write ISRs, but there is no guarantee about the how well other vendors
write them. For example, once an ISR starts to execute, it can raise its level to a higher
priority so that the Windows scheduler won't swap it out, or it can even make a function
call to mask all other interrupts until it is finished. Due to the variations in code writing,
ISRs can cause swings in system responsiveness and determinism in a soft controller.

deferred procedure call (DPC)

A deferred procedure call is a software routine that is queued by an ISR to perform less
time-critical processing.

DPCs also execute in the kernel-mode layer of Windows, and therefore can prevent user
mode applications from running. DPCs do not have priority levels, but execute in a FIFO
(first-in-first-out) order as queued by their associated ISRs. Poorly written DPCs could
unnecessarily keep the SoftLogix controller from running. Disk drivers, network drivers, and
video drivers can be major sources of long DPCs, causing variation in SoftLogix
performance. Do not use CD writing (recording) devices and fancy screen savers on the
SoftLogix controller because they have shown significant jumps in CPU utilization.

dispatched threads of execution

Threads are the primary execution pieces of software that Windows switches between.
Some are associated with larger application programs and background processes, while
others are created by the kernel and device drivers.

Threads are individual code segments spawned from processes that can be in one of four
priority levels; low, medium, high and real-time. Threads that are spawned from a real-time
process, like the SoftLogix controller, execute to the point of blocking, yielding, or
completing. The dwell component of the SoftLogix controller allows the continuous task
of the controller to give time to other lower priority threads that need to execute.
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The following diagram shows the relationship between these objects
and shows how one object has to stop running if another with higher
priority wants to execute. The SoftLogix controller executes as a
real-time priority process, and thus waits for all ISRs and DPCs to
complete before executing.

IN | SC- | -—— | -AN [OUT

The interruption of scan time in the real-time

thread is due to driver interrupt activity

ISR

I DPC
real time

£
2
&
E: high
®
g
s normal
=
e
2 low
o

Other Considerations

Time |

Consideration:

Description:

Multiple CPUs in one computer

Multiple CPUs in the PC can greatly improve performance. The Windows scheduler
algorithm automatically uses both CPUs to execute whatever needs to be executed. Any
code that needs to execute will move to whichever CPU is available, unless the current
process specifically requests a certain CPU. The CPU Affinity parameter of the SoftLogix
controller has you specify a which CPU to execute on, allowing you to customize your
system for more determinism.

Blue screen events

Blue screen events are the result of the Pentium processor generating self-diagnostic
events that fall in the category of fault or abort. Usually there is code to recover from fault
interrupts, such as Page Faults, and these do not cause Windows to stop. But there are
occasions in the case of hardware failures that generate a NMI (non-maskable interrupt) or
a parity error that are considered faults that cannot be ignored and therefore Windows does
the proper thing and immediately stops. This is similar to a PLC-5 processor ‘red lighting’
when it detects an internal memory or hardware error. Blue screens that occur during
system integration of new third-party hardware indicate a poorly written driver that is
corrupting Windows kernel memory. The I/0 controlled by the SoftLogix controller will
always go to a fail safe mode of operation after a blue screen event.
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Consideration:

Description:

Microsoft service pack

Microsoft service pack is the name Microsoft gives to an operating system upgrade. It is
always recommended to apply the latest service pack after installing third party software,
especially networking drivers and the addition of network protocols. Whenever you receive
errors that seem low-level or don't make sense, reapply the latest Microsoft service pack
and reboot.

Third party peripheral devices

Third party peripheral devices, such as network cards and IDE devices should be installed
directly in the computer’s master PCI bus. IDE devices should use PCI bus mastering. Bus
mastering is the capability of writing directly to the computer’s memory without having to
use the Pentium chip to move the data. You can use Microsoft's DMACHECK.EXE utility to
see whether a third-party card truly uses PCI bus mastering. You might also need to turn bus
mastering on within the BIOS setup of your computer. See the documentation for your
computer for more information about bus mastering.

TestTime utility

The SoftLogix controller ships with a TestTime utility that you can use to determine the
responsiveness of your system to CPU interrupts. The utility measures how long it takes to
respond to a software interrupt that is generated every 2 ms. It measures the average, max,
number of occurrences and standard deviation of how quickly your PC responds. If you find
significant delays, focus on any peripheral devices on the computer and their associated
drivers. The best way to use the utility is to run it on a new system with no software or
third-party hardware installed to get a baseline measurement. Then rerun the TestTime
utility each time you install a piece of hardware or a software package to determine if there
is a problem.

Screen savers

Disable screen savers on your computer. OpenGL screen savers have been known to
generate excessive loading on a PC. This can cause fluctuations in SoftLogix control
because video-driver operations interrupt the SoftLogix real-time execution priority under
Windows. OpenGL is a standard for generating 2-dimensional and 3-dimensional graphics
in current screen savers and animated games.

Running a SoftLogix
Controller on Windows

The SoftLogix controller executes as a service (background program)
that starts when Windows boots and then runs at real-time priority
within Windows. Most other applications, such as word processors
and spreadsheets, run at normal priority. Because SoftLogix runs at a
real-time level, it is guaranteed to get as many CPU cycles as it needs
before allowing the CPU to execute other application programs. Only
DPCs and ISRs run before a SoftLogix controller.
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Selecting a dwell time setting

Every SoftLogix controller has a main task that can be configured to
run continuously or periodically. If set for continuous, the main task
would use all of the Windows CPU cycles, if it were able, running as a
real-time priority process. But the dwell time configuration of the
SoftLogix controller is a value in milliseconds which is directly added
to the end of every scan of a continuous program task. The dwell time
is a period of time that counts off in real-time after the SoftLogix
controller’s continuous task. This time is like a sleep time for the
SoftLogix controller so that Windows can execute lower priority
threads.

If a SoftLogix controller’s periodic task is set to run, it runs during the
dwell time, but the time spent executing the periodic task is not added
to the dwell time. The dwell time counts in the background in
real-time and the end of the dwell marks the continuous task as ready
to run. The continuous task will run as long as no other periodic tasks
are already executing or are ready to execute.

A dwell time of 0 ms does leave some dynamic amount of time of
dwell that is less than 1 ms to prevent you from completely using all
CPU cycles, and thus locking up your computer. When the continuous
task enters the dwell time, it makes a function call to Windows to
“SwitchToThread,” which is a function that lets the next thread that
needs to run go ahead and execute.

If multiple SoftLogix controllers in the same virtual chassis are set for a
dwell time of 0 ms, the controllers will starve other applications that
are running at normal priority. The effect is sluggish mouse control
and slow response time by other Windows applications. And if you
run this configuration on a slower computer, you may even lock
yourself out of being able to do anything in Windows.
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IMPORTANT BLRS possible to lock yourself out of your computer if

you have multiple controllers installed in the virtual
chassis and
¢ each controller is set for a dwell of 0

* periodic tasks are set for very low settings (short
time periods)

In this state, the keyboard and mouse are not
recognized by Windows because Windows is
spending all of its time executing the real-time tasks
of the SoftLogix controllers. If the controllers are set
to start in “last state”, you will never be able to move
the mouse to put them in Program mode to free up
CPU resources.

It is recommended that during development, set the
controller to start in the Remote Program mode. This
way, if you ever have controllers in Run mode and
the PC locks up, you can cycle power and have the
controllers come up in Program mode, giving you
enough CPU time to make changes to your
application to correct the problem. Then after
development is complete, you can change the
startup mode to start in “last state”.

There is no window in RSLogix 5000 programming software that
shows overall scan time including the dwell time component. The
scan times reported in each task are values that indicate the time to
scan a particular program and do not include dwell time. Use the Task
Manager’s Performance Monitor to gauge the effect of dwell time
settings.

Using periodic tasks

Periodic tasks always attempt to execute according to their setting,
and they always interrupt the continuous task. If the controller is
running it’s dwell time, a periodic task still interrupts the dwell time to
run. If two periodic tasks attempt to run at the same time, the task that
has the higher priority executes first. Be careful not to execute too
many periodic tasks with short intervals as you can start to use all the
bandwidth of the computer without leaving CPU cycles to operate the
mouse and keyboard.
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A periodic task pauses if an ISR or DPC routine needs to be executed
by Windows, and then the periodic task continues when the interrupt
is complete. The periodic task executes again in real time at the next
preset interval. The time spent in the ISR or DPC does not get added
to the time counted between periodic tasks.

A periodic task detects an overlap and sets the Overlap fault bit in the
controller if a periodic tasks fails to run at all during its assigned time
slot or if a periodic tasks starts later than scheduled and cannot
complete before the start of the next period. The following diagram
shows periodic task intervals, when a task actually starts, and what is
considered an overlap condition.

Periodic task intervals

Overlap
condition

Overlap
condition

Publication 1789-UMO002B-EN-P - June 2001

R
L[

I '\ I T

Actual task execution

If two controllers in the same virtual chassis each have high priority
periodic tasks and the tasks become active at the same time,
Windows tries to switch between the tasks at whatever quantam is set
within Windows. The quantam varies based on the performance boost
setting for the process. With no performance boost, the quantam is 20
ms for the Windows workstation. Typically a SoftLogix controller
finishes the entire scan of a periodic task before using a whole
quantam.

To use the whole quantam, a thread has to be ready to execute the
whole time. If a thread stops and makes any type of I/O call, (such as
disk drive, DRAM memory, etc.), the thread gets switched by
Windows and the CPU executes the next thread that is ready to run.
This applies to the SoftLogix controller because the controller
references different tags in a program scan, which are DRAM 1/O
operations. Therefore, Windows switches back and forth many times
between two periodic tasks that are executing at the same time and at
the same priority level, with the switching happening in the
microsecond range.
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The following diagram shows the timing of task execution between
two SoftLogix controllers in the same virtual chassis. Each controller
has periodic tasks and a continuous task. The example periodic tasks
are short and only take 0.25 ms to execute. The example continuous
tasks take 0.5 ms to execute. Anytime two periodic tasks need to
execute at the same time and they each have the same priority, they
share CPU cycles as Windows constantly switches between.

The beginning of the diagram shows what happens when the
controller goes from Program mode to Run mode, which involves a
prescan of all tasks. Then Run mode begins. The real time starts
counting as shown at the bottom of the diagram.

Controller A
Periodic Tms
Priority 1

Controller A
Periodic 6ms
Priority 2

Controller A
Continuous
Dwell = 2ms

Controller B
Periodic 3ms
Priority 1

Controller B
Continuous
Dwell = 3ms

task
running

prescan

task
waiting

dwell time

two tasks of equal priority
sharing CPU cycles
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Selecting the system overhead time slice

All Logix-based controllers have a configuration setting for the system
overhead time slice. This function lets the controller take care of
communication requests that occur from other controllers or from
queued requests from within the controller’s application program. The
time slice switches the priority level of the continuous task with that
of the background communication task, which is always running at a
lower level than the continuous task.

The time slice setting is a percent value that is applied to a 100 ms
background timing window. With a setting of 10% (the default), for
every 100 ms of real time, there is 10 ms of time when the
communications task priority is higher than the continuous task. If
there is communication activity to perform, the controller does it and
when completed, the controller lets the continuous task run again
during that 10 ms window. For the next 90 ms, the continuous task is
at its normal priority and the communications task is lower. During
dwell time, if there are communication tasks ready to run, they will
run during the dwell even though the communication task is not
switched to a higher priority. And any periodic task that needs to run
overrides both the continuous task and the communications task.

Integrating motion

The component of motion that most directly effects performance in
the SoftLogix controller is the course update setting. This setting is the
periodic rate for a separate SoftLogix thread in Windows that takes all
motion commands that execute in the SoftLogix controller and sends
them to the motion card.

In a ControlLogix system, to improve motion performance, you would
typically use a dedicated ControlLogix CPU for each motion module.
In a SoftLogix system, adding more controllers actually decreases
system performance. It is better to put everything in one controller. Or
add another Pentium processor in the computer and dedicate motion
to just one of the Pentium processors.
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PC Hardware
Considerations

Using multiple SoftLogix controllers

Multiple controllers in the virtual chassis, executing on a computer
with only one CPU, is less efficient than one controller. With multiple
controllers, Windows has to take time to swap threads in a
round-robin fashion, assuming all the controllers have a continuous
task and a very small dwell. If your computer has multiple CPUs, then
assign multiple controllers across the multiple CPUs.

The PC hardware you chose for the SoftLogix controller will have a
dramatic impact on the performance of the SoftLogix control system.
The recommended platform at the time of release of the SoftLogix
controller is a Pentium IIT (450 Mhz minimum) processor with

128 Mbytes of RAM. As mentioned earlier, a dual CPU system will
provide greater stability in ladder scan time and motion updates. And
if a graphical MMI package is running on the same computer,

256 Mbytes of RAM is recommended.

Other considerations include:

Consideration:

Description:

hard drives

The hard drive should be capable of bus mastering in order to reduce loading on the Pentium
processor. Bus mastering allows the hard drive to initiate data transfers without using
Pentium CPU cycles. To accomplish this the PC must have a motherboard that supports this
technology as well as a BIOS that supports it. Then the drive itself should be capable of bus
mastering. Most PC vendors will fully integrate for you this IDE bus mastering capability.

CD-ROM drives

Verify that the hard drive for your PC is on a designated IDE channel and that the CD-ROM
drive is on another (secondary). Some PC vendors attempt to put the CD -ROM as slave off
of the primary IDE channel and this causes performance problems for the hard drive.

redundant array of disks (RAID)

This technology uses multiple hard drives in a PC, so that any one hard drive can fail without
causing Windows to crash. There are 5 different versions of RAID, each with its own
method of error correction and recovery. The SoftLogix controller supports the RAID
environment, which is recommended for critical applications that can't afford a crash.

Sensitivity to hard drive crashes is common among PC users, but over the last 5 years, the
reliability of hard drives has greatly increased. RAID technology is expensive and can be
hard to implement and support. A more inexpensive option is to have another hard drive
with a copy of the original hard drive image available. You can even mount the duplicate in
the same PC without power or IDE connections, so that it is ready to connect if the original
hard drive ever fails.

uninterruptable power supplies (UPS)

Uninterruptable power is an excellent accessory for a SoftLogix system as it prevents
disruptions to the SoftLogix controller due to brown outs and power outages, which are the
most common interferences to PCs. There are many UPS systems available, including some
with digital outputs that can be interfaced back into the SoftLogix controller using discrete
inputs so that the controller can detect a power outage and prepare for an orderly shutdown
after a designated amount of time.
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A-10 Windows NT/2000 Considerations

Notes:
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Appendix B

Monitoring Controller LEDs

Indicator: Color: Description:
RUN off The controller is in Program or Test mode.
green The controller is in Run mode.
l/0 off Either:
illH REM FF « There are no devices in the I/0 configuration of the
controller.
( ) « The controller does not contain a project (controller
memory is empty).
green The controller is communicating with all the devices in its I/
0 configuration.
green flashing One or more devices in the 1/0 configuration of the
controller are not responding.
red flashing Avirtual chassis error was detected. Contact your Rockwell
Automation representative or local distributor.
FRC off No tags contain force values.
Forces are inactive (disabled).
flashing At least one tag contains a force value.
Force values are inactive (disabled).
green Forces are active (enabled).
Force values may or may not exist.
Rs232!1) off No COM port was selected.
green The selected COM port was successfully assigned to
channel 0 of the controller.
red There is a COM port conflict or you selected an invalid COM
port number.
BAT!" off Normal operation.
amber flashing The controller is in power-up mode.
red Persistent storage for the controller has failed.
0K red flashing Recoverable fault
red Non-recoverable fault. To correct:
1. Remove the controller from the virtual chassis and
then re-install the controller.
2. Download the project.
3. Place the controller in Run mode.
If the problem continues to occur, contact your Rockwell
Automation representative or local distributor.
green The controller is OK.

T Note that these LEDs function slightly different than the same LEDs on a ControlLogix controller.
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B-2 Monitoring Controller LEDs

Notes:
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