Logix5000 Controllers @ Allen-Bradley

g

Catalog Numbers 1756 ControlLogix, 1756 GuardLogix,
1768 CompactlLogix, 1768 Compact GuardLogix,
1769 CompactlLogix, 1789 SoftLogix, PowerFlex with DriveLogix

Quick Start

Rockwell
@ Allen-Bradley - Rockwell Software  AAUITOMation



Important User Information

Solid state equipment has operational characteristics differing from those of electromechanical equipment. Safety Guidelines
for the Application, Installation and Maintenance of Solid State Controls (publication SGI-1.1 available from your local Rockwell
Automation sales office or online at http://www.rockwellautomation.com/literature/) describes some important differences
between solid state equipment and hard-wired electromechanical devices. Because of this difference, and also because of the
wide variety of uses for solid state equipment, all persons responsible for applying this equipment must satisfy themselves that
each intended application of this equipment is acceptable.

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

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

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

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

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

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

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

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

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

BURN HAZARD
Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may reach

dangerous temperatures.
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Allen-Bradley, Rockwell Automation, CompactLogix, ControlLogix, DriveLogix, FactoryTalk Batch, FactoryTalk View SE, PhaseManager, PowerFlex, RSLinx, RSLinx Classic, RSLogix 5000, SoftLogix, and
TechConnect are trademarks of Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.
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Notes:
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Preface

Ahout This Publication

Use this manual to get started programming and maintaining Logix5000 controllers.

This manual describes the necessary tasks to do the following,
e establish communication with a Logix5000 controller
e program a Logix5000 controller

e perform online maintenance tasks such a search and edit logic, run a histogram, clear faults, and force
1/0 values.

Required Software

To complete this quick start, the following software is required:
e RSLogix 5000 software, version 18 or later
e RSLinx Classic software, version 2.51

Publication 1756-QS001E-EN-P - October 2009 9



Chapter Preface

Additional Resources

Resource

Description

Logix5000 Controllers System Reference, publication 1756-QR107

Look up abbreviated information and procedures regarding
programming languages, instructions, communications, and status

Logix5000 Controllers Design Considerations Reference, publication
1756-RM094

Design and optimize a controller application.

Logix5000 Controllers Common Procedures, publication
1756-PM001

Program a Logix5000 controlle—detailed and comprehensive
information

o Logix5000 Controllers General Instructions Reference
Manual, publication 1756-RM003

o Logix5000 Controllers Process and Drives Instructions
Reference Manual, publication 1756-RM006

e Logix5000 Controllers Motion Instruction Set Reference
Manual, publication MOTION-RMOQ1

Program a specific Logix5000 programming instruction

Logix5000 Controllers Import/Export Reference Manual, publication
1756-RM084

Import or export a Logix5000 project or tags from or to a text file

o 1768 CompactLogix Controller Quick Start and User Manual,
publication 1768-UM001

o 1769 CompactlLogix System User Manual, publication
1769-UM007

e ControlLogix System User Manual, publication 1756-UM001

o DriveLogix Controller User Manual, publication 200-UM002

o GuardLogix Controllers User Manual, publication
1756-UM020

o SoftLogix5800 System User Manual, publication
1789-UM002

Integrate a specific Logix5000 controller within a system of
controllers, I/0 modules, and other devices

EtherNet/IP Modules in Logix5000 Control Systems User Manual,
publication ENET-UMO0Q1

Control devices over an EtherNet/IP network

ControlNet Modules in Logix5000 Control Systems User Manual,
publication CNET-UM001

Control devices over a ControlNet network

DeviceNet Modules in Logix5000 Control Systems User Manual,
publication DNET-UM004

Control devices over a DeviceNet network

You can view or download publications a http://www.rockwellautomation.com/literature. To order paper

copies of technical documentation, contact your local Rockwell Automation distributor or sales

representative.

10
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Chapter 1

Program and Test a Simple Project

This chapter introduces the basic programming sequence for a Logix5000 controller.
e It covers the steps required to develop and test a ladder or function block diagram.
¢ The examples in the chapter show how to control a digital or analog output based on the state of a
digital or analog input.

What You Need

You need these items to complete the tasks in this manual:
® Personal computer running RSLogix 5000 software, version 16 or later
e A layout of the system for which you are creating a project

Publication 1756-QS001E-EN-P - October 2009
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Chapter 1 Program and Test a Simple Project

Before You Begin

To configure and program a Logix5000 controller, you use RSLogix 5000 software to create and manage a
project for the controller. A project is the file on your workstation (or server) that stores the logic,
configuration, data, and documentation for a controller.

e The file for the project has an .ACD extension.

e When you create a project, the project name is the same as the name of the controller.

e The controller name is independent of the project name. You can rename either the project name or

the controller name.

In an open project, there is this information:

% RSLogix 5000 - My_Project_1 [1756-L63] -
|E File Edit View Search Logic Communications T

a|=d & »=le] o

Dffline . I RUN e
Mo Forces | ™ oK qP
I BAT

Mo Edits =y

[ Tasks -+ C
+-[23 Mation Groups
£5] Add-0n Instructions
Corvevar_Control
Mator_Skarker
simulate_Feedback
Simulation_DT_1st
Under_Developement_Insertion_S:
£5] Data Tvpes
L User-Defined

+ f;ﬂ, Skrings

¥

+

][]

Item Description

A Name of the project. If you rename the project or controller, both names are shown.

B Name of the controller.

C The controller organizer is a graphical overview of the project. Use the controller organizer

to navigate to the various components of a project.

To open a folder and show its contents, either:

12

e double-click the foldet.
e click the + sign.
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Program and Test a Simple Project

Chapter 1

Follow These Steps

1.

2.

Create a project for the controller (page 14).

Add I/O modules (page 15).

. Look at I/O data (page 17).

Enter ladder logic (page 19).

Enter a function block diagram (page 21).

. Assign alias tags for your devices (page 25).
Establish a serial connection to the controller (page 28).

. Download a project to the controller (page 30).

Select the operating mode of the controller (page 32).

Publication 1756-QS001E-EN-P - October 2009
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Chapter 1 Program and Test a Simple Project

Create a Project for the Controller

1. Start RSLogix 5000 software.

i RSLogix 5000 - My_Project_1 [1756-L63]
File Edit Wwiew Search Logic Communications Tools  Window

al=d 8| £ oo [T

2. Click New.

3. Specify the general configuration for the controller.

E

Specify these items (some items apply to only certain controllers):
e Type of controller.
e Major revision of firmware for the controller.
e Name for the controllet.
e Chassis type for the controller.
e Slot number of the controllet.
e The path where the project will be stored.

4. Click OK.

14 Publication 1756-QS001E-EN-P - October 2009



Program and Test a Simple Project ~ Chapter 1

Conventions for Names

Throughout a Logix5000 project, you define names for the different elements of the project, such as the
controller, data addresses (tags), routines, and I/O modules. As you enter names, follow these rules.

e Only letters, numbers, and underscores (_)

o Must start with a letter or an underscore

o < 40 characters

e No consecutive or trailing underscores

e Not case sensitive

Add Your I/0 Modules

To communicate with an I/O modules in your system, you add the modules to the I/O Configuration folder
of the controller. The properties you select for each module defines the behavior of the module.

TIP The screens shown are representative of three types of controllers; other types are available, but are not
shown here.

1. Right-click the I/O Configuration folder and choose New Module.

CompactLogix ControlLogix
Controller Controller

#-[3 Contraller My_Project_1
Tasks
+ (2 Mation Groups
(21 Add-On Instructions
#-[2 Data Types
3 T

w271 Motion Groups
(3 Add-n Instructions
-2 Data Types

(3 Trends = &l quration
=1-£5 1f0 Canfiguration = 1756 Backplane, 1756-A10
= [ Backplane, CompactLogix System 9 [2] 1756-L63 My_Praject_1

9 1769-L35E My_Project_2 Bl [4] 1756-MODULE Pushbuttans_Latched
- 1769-L35E Ethernet Port LocalENE
&5 Ethernet
{f CompactBus Local

Publication 1756-QS001E-EN-P - October 2009 15



Chapter 1 Program and Test a Simple Project

16

2. Select the module and click OK.

kodule |Description
- 1756-1B32/B 32 Poink 10%-31.2Y% OC Inpuk
- 16 16 Paink DC Inpuk
- 1756-IF16 16 Channel Non-Isolated Vaoltage)h
- 1756-IF4FROF2FIA 4 Current/volt Inputs/2 Current/
- 1756-IF4FROF2F/B 4 Current/volt Inputs/2 Current /v
- 1756-IFBCIS/A 6 Channel Isolated Current Sourci
- 1756-IF61 6 Channel Isolated Yoltage/Currer
- 1756-IF& & Channel Mon-Isolated Yoltage/C
- 1756-1G1E/A 16 Paink 0%-5,5Y0DC TTL Input
- 1756-IH16L 16 Point 20%-146Y DC Isolated Inp
- 1756-IH16IS0E 16 Channel Isolated 1254 Input Se
- 1756-IM161 16 Point 159%-265Y AC Isolated Ir
- 1756-IM16 16 Paink 10%-30% AC Inpuk

4] |

By Categomy Ey Wendor Favorites I

3. From the Major Revision pull-down menu, choose the revision of the module.

Select Major Revision |

Select major revizion far new 1756-1C16 module
being created.

Mefor Fevision: | E R ~ |
0K I Cancel I Help |

4. Define the module and click OK.

Mew Module
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Program and Test a Simple Project ~ Chapter 1

Look at Your I/0 Data

I/0 information is presented as a set of tags.

When you add a module to the /0 (3 Controller Fault Handler
Configuration folder. ..

-5 Cantraller My Project_t
& Controller Tags e

[ Power-Up Handler
+- [ Tasks
+/- {2 Matin Groups

+-1 Add-On Instructions .
& !..the software automatically creates
-1 Data Types

B Trends controller-scoped tags for the module.

ER=10 Canfiguration

An I/O address follows this format.

‘Location‘ | :Slot‘ ‘ :Type| ‘ .Member‘ | .SubMember‘ ‘ .Bit|
= Optional
Where Is
Location Network location

LOCAL = same chassis or DIN rail as the controller

ADAPTER NAME = identifies remote communication adapter or bridge module

Slot Slot number of I/0 module in its chassis or DIN rail
Type Type of data
[ =input
0 = output
C = configuration
S = status
Member Specific data from the 1/0 module; depends on what type of data the module can store.
o For a digital module, a Data member usually stores the input or output bit values.
o For an analog module, a Channel member (CH#) usually stores the data for a channel.
SubMember Specific data related to a Member.
Bit Specific point on a digital I/0 module; depends on the size of the 1/0 module (0-31 for a 32-point module)

Publication 1756-QS001E-EN-P - October 2009 17



Chapter 1

Program and Test a Simple Project

1. Right-click Controller Tags and choose Monitor Tags.

=15 Contraller My_Project_1
A Controller Tags
[ Controller Fault Handier
(53 Power-Up Handler
13 Tasks
+/- {27 Motion Groups
+/- {23 &dd-On Instructions
41 Data Types
(3 Trends
SRENO Configuration

The Tag Monitor displays the tags.

Tag Mame i |Walue  ® | Force kMask & | Style
[+]-Lozal:0:C R -
[+]-Local:0:l .. ...
[=]-Lozal:0:0 A [
[—-Lazal0:0.0ata 2#000. .. Binan
—Local0:0.Crata.0 0 Cecimnal
—Local0:0.Data 0 Decimal
—Local:0:0.Data 2 n Decimal
Values are shown in the following styles.
Style Base Notation
Binary 2 2#
Decimal 10 NA
Hexadecimal 16 16#
Octal 8 8#
Exponential NA 0.0000000e+000
Float NA 0.0

A blue arrow indicates that when you change the value, it immediately takes effect.

2. To see a value in a different style, select the desired style.

3. To change a value, click the Value cell, type the new value, and click Enter.

4. To expand a tag and show its members, click the + sign.

18
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Program and Test a Simple Project ~ Chapter 1

Ladder Logic

For a Logix5000 controller, you enter your logic in routines.

A
----- 3 Power-Up Handler B
=5 Tasks
B8 MainTask.
Eﬂ MainPragrarm
Program Tags
MainR.oukine
Routine_B
----- Ruautine_C
E& Pragram_E
--|g Program Tags C
B Main_Routine 4—/
----- Routine_B - <a—
----- 3 uUnscheduled Programs
ltem Description
A A routine provides the executable code (logic) for a program (similar to a program file ina
PLC or SLC controller).
B There is one main routine you assign for each program.

o When the program executes, its main routine automatically executes.
o Use the main routine to control the execution of the other routines in the program.

o To call (execute) another routine (subroutine) within the program, use a Jump to
Subroutine (JSR) instruction.

C A subroutine is any routine other than the main routine or fault routine. To execute a
subroutine, use a Jump to Subroutine (JSR) instruction in another routine, such as the main
routine.

When you create a project, the software automatically creates a main routine that uses the ladder diagram
programming language.

=453 Contraller My_Cantraller
[ controller Tags
[E3 Contraller Fault Handler
[Z3 Power-Up Handler
-5 Tasks
= @[I\:flginTask

[E3 Unscheduled Programs | Phases
+ £33 Motion Eroups
[E3 Add-0n Instructions
+ {20 Data Types
[ Trends
+-123 If0 Configuration
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Chapter 1 Program and Test a Simple Project

Enter Ladder Logic

One way to enter logic is to drag buttons from a toolbar to the desired location.

ﬂ H |h:r||hg|| “’\'M'l'( )—l-(l.)-l-(u)—l TDNlCTUlRESlESUlSSUlHDUl ﬂ
4| v | \Favorites ABR £_TimerNgurier A INpubiouiplt A Compare A Compuiemistn A Mo

5% |55 23 ‘

A green dot shows a valid placement location
(drop point).

To add ladder logic, drag the button for the rung or instruction directly to the desired location. You can enter

your logic and leave the operands undefined. After you enter a section of logic, go back and assign the
operands.

m In the following example, an Examine If Closed (XIC) instruction checks the on/off state of a pushbutton. If
the pushbutton is on, the Output Energize (OTE) instruction turns on a light.

XIC 0TE
If this bitis on... ...turn on this bit. Otherwise,
turn off this bit.

a1}
-2

5 -
0 & 1 - _I
& J L
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Program and Test a Simple Project

Chapter 1

Enter a Function Block Diagram

Follow these steps to add a function block diagram to your project.

Create a Routine

Each routine in your project uses a specific programming language. To program in a different language, such
as function block diagram, create a new routine.

1. Right-click MainProgram and choose New Routine.

=& Contraller My_Controller
A Controller Tags
[ Cantraller Faulk Handier
(3 Pawer-Up Handier
=] Tasks
- 68 MairTask

==Y

1gram

& MainR.outing

Progia Tags Mews Routing, ., P
14!

(23 Unscheduled Programs | l;% cut
+-[1 Matian Groups i
[ Add-0n Tnstructions Copy
-1 Data Types -
[ Trends

2. Type a name for the routine.

Chrl+
Chrl+C

x

;I Cancel |

Mame: ||
Dezcription:

[~
Type: I Function Elock Diagram j

In Program: IMainF‘mgram

j Help |

3. Choose the programming language.

4. Click OK.

Publication 1756-QS001E-EN-P - October 2009
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Chapter 1 Program and Test a Simple Project

Call the Routine

To execute a routine other than the main routine, use a Jump to Subroutine (JSR) instruction to call the
routine.

22

1. Add a rung

ﬂ |—|||E|-|||E{| dHPlLBLlJSRldHRlRETlSBRlTHDIHCRlUIDlUIElSFRlSFPﬂ

4| » |} Program Control { ForBresk X =pecial 4 Tro Funchions A Advanced Math A Math

2. On the Program Control tab, add a JSR instruction.

execute.

i

2 JSH ﬂ

1 -] Jump To Subroutine

e Routine Mame  MoFBD 1

& Irput Par *

] Input Par K

e Fieturn Par ?

e

e |
4| ¥ | 4 MainRoutine* / a1 vl |

In the Routine Name field of the JSR instruction, type the name of the routine that you want to

. To simply call the routine, remove the rest of the parameters for the JSR instruction. To remove a

parameter, right-click the parameter and choose Remove Instruction Parameter.

B Add Input Parameter
@ add Return Parameter

||'§_-'i Remove Instruction Paramster
]

Save Instruction Defaults
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Enter a Function Block Diagram

Enter function block diagram instructions in a function block routine.
1. Click the tab for the desired instructions.

ﬂ ,D | <_1 | 2 | ) |T_=:J| FILr1| SCLlPIDElRHPSlPDSPlSRTPILDLGl
Jﬁlm}mrucess A Drives R\ { Sedih A Statistica

| Bl2l#] D] 2] « »| O
NSheetP EEARN

- | -
N

D\/E P

2. Drag elements from the toolbar to the sheet.

3. To connect elements, click corresponding pins (green dot = valid connection point).

m In the following example, an Input Reference (IREF) reads the value of an analog input and sends the value
to a Scale (SCL) instruction. The SCL instruction converts the value to engineering uses and sends it to an

Output Reference (OREF). The OREF writes the value to an analog output.

ﬂ D I CI\I - | - |_J| ALM | SOL |PIDElRmPSlPDSPlSF-:TPlLDLGlFGENl TaT |DEDTJ
4| |\ Favorites “hProcess 4 Drives 4 Fll,‘.ers A Selectilimit £ Statistical £ Bt A TimeriCou

Jalx@J_l_lzulilm
| Sheet i JDH

1 l

\ A

T
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Configure a Function Block Instruction

Assign specific values (parameters) to configure a function block instruction.

1. Click the configuration button.

ﬂ [ | ] I - | ) |T_=—_J| ALH | SCL |PIDElRHPSlPDSPlSRTPlLDLGlFEEHl TOT |DEDTﬂ

4| v | Favorites ) Process 4 Drives A Fiters A selsctiLimit A otatitical A O A Timeriool

| ElEel nf 2] *| >

J Sheet I1 j af 1 I

A

SCL_01

, B o

SCL _I

Scale

Out

2. To change the value of a parameter, click the value cell, type the new value, and click Enter.

SCL Properties - SCL_01

F'alametelsl Tag |

x|

Wiz |Mame Walue Type Drezcription |
] [ | Enableln 1|BOOL Enable Input. If False, the...
1| [« |In 0.0 REAL The analog signal input to ...
1| ™ |InRawbdax 0.0{REAL The mazimurn value attain...
I [ |InFawhdin 0.0/REAL The minimum value attain...
1| ™ |InELMax 0.0{REAL The maximum scaled walu...
1| ™ |InEUKin 0.0{REAL The mirirum scaled value. .
1| [ |Limitirg a{BOOL Limitirng =electar. IF TRUE...
0] [ |EnableOut O/e0aL Enable Output.
0] [ |Clut 0.0/ REAL Thiz iz the output of the 5.
Of [ | Maxdlam 0/B0OL The above maximum input...
0] ™ |Minalarm O/e0aL The Below minimum input ...
0] [ |Status TEH#O000_0000 | DIMT Bit mapped statuz of thef..
Of ™ |InstructFault 0/B0OL Instruction generated a fault
0] ™ |InFawRangelny O/e0aL InFawkin <= InFawhax
Status: OK
Execution Order Mumber: <routing not verified:
0k I Cancel i 1 Help

24
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For example, in the SCL instruction, specify the following parameters:

e InRawMax — maximum input value
¢ [nRawMin — minimum input value
¢ InEUMax — maximum engineering value

e [nEUMin — minimum engineering value

3. Click OK.

Assign Alias Tags for Your Devices

While you can use the input and output tags of a module directly in your logic, it is easier to use alias tags. An
alias tag is a tag that represents another tag,
¢ Both tags share the same data.
e When the data changes, both tags change.
e An alias tag provides a descriptive name for data, such as DeviceNet input or output data.
e If the location of the data changes, simply point the alias tag goes to the new location without editing
your logic.

As an option, create tags that describe each device without pointing them to the actual addresses of the
devices. Later, convert the tags to aliases for the data of the devices.

1. Enter the logic.

2. Type a descriptive tag name for the device.

El MainProgram - MainRoutine® AEIEI

i

(=]
L
E

-
-

[
I II'

[End)

D

4| # | } MainRoutine* § 1] 3

3. Right-click the tag name and choose New...

| Hew "Dgital_Input 0., 1 |
& Cut Instruction ChrH-x
Copy Instruction ChrH-C
B Pasts Chrl+y
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4. Select Alias from the menu.

Name: IDigitaI_Input_El
Description: =]
[~
Uzage: | <rirmal: j
U e
Alias Far: [Local1:1.Data.0 |
Data Type:  [BOOL _|
Seope: |E§J MainProgram -
Style: [Decimal |

™| Configure on @k

0K

Cancel

Help

Jilih

5. Select the tag that this alias tag represents.

6. Sclect the scope for the alias tag.

7. Click OK.

8. Select the address of the data.

To select a bit, click the w button.

26

| Matmne | Data Type

Description

Local4:lD... |INT

Boolean Inputs

Local4:0Dat.. INT
MachFault_Ack BOOL
LAl MachFault Dizsbled BOCL

i]
]
ﬂ g9 101121131415
]
]

FFEEWS 5 |7 F3a Mo

Outputs

| Controller

| Program

Show: Show Al
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Show or Hide Alias Information
Show or hide alias information for a tag;
1. From the Tools menu, choose Options.
2. Select the Ladder Editor Display category.
Categones:
= &pplication Change the appearance of the Ladder Editor
. Font/Calar —Rung Display———————————— [~ Instruction Dizplay
- Tag Dizplag
=I- Ladder Editor I™ Show Rung Numbers ™ Show Main Operand Descriptions
ay ¥ Show Flung Comments Jushiicatiar
Font/Color Justification: I Center j
[=- SFC Editar
‘... Element Naring ILEft j ol i Lines: IED 3:
Display M awimum Lines: 100 i g
‘.. Fort/Colar ¥ Show Tag Alias Information
3. Check or uncheck Show Tag Alias Information.
4. Click OK.
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Establish a Serial Connection to the Controller

RSLinx Classic software handles communication between Logix5000 controllers and your software
programs, such as RSLogix 5000 software. To communicate with a controller (for example, download

monitor data), co

nfigure RSLinx Classic software for the required communication.

Logixb

000 Controller —® | RSLinx Classic Software ~ ———® RSLogix 5000 Software
- -

—
—
—
—
—

—
—

—
—
—
—
—

- /

7/

% RSLinx Gateway - RSWho - 1

File Edit Yiew Comm

unications  Station  DDEfOPC  Security Window  Help

2| & |8 Bliz] X
Beswho-1
v Autobrowse Mot Browsing

&

Use a serial cable to establish a point-to-point connection between the serial ports on your computer and

controller.

-1 warkstation, USMAYHMILLS
@5 Linx Gateways, Ethernet
[#-&5 AB_DF1-1, DF1 ~——

: network.
@5 AB_ETH-1, Ethernst
g 192.168.1.200, 1756-ENBT/A, 1756-ENBT/A

192,168,1.201, 1756-ENET/E, 1756-ENET/E
=3 Backplane, 1756-A10/4

00, 1756-L55/A LOGIXSESS, 1756-L55/4 1756-M14/4 LOGIXE555

01, 1756-EMET/A, 1756-ENET/A _\ L . )
! : Path — communication route to a device. To define a
path, you expand a driver and select the device.

02, 1756-L55/A LOGIXEESS, 1756-L55/4 1756-M23/4 LOGIXE555

If you connect or disconnect the serial cable with power applied to this module or the serial device on the
other end of the cable, an electrical arc can occur. This could cause an explosion in hazardous location

installations.

Be sure that power is removed or the area is nonhazardous before proceeding.

1. Connecta

serial cable to your controller and computer.

Logix5000
Controller

0000
00000

[e]e]ele]
00000

1756-CP3 or 1747-CP3 serial cable

28
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2. Start RSLinx Classic software.

"Q\ RSLinx Gateway

File Edit Wiew Commuonications Station  DDESOPC  Security  Window  Help

2| &| g8 alie| ¥
3. Click [&].

4. Select RS-232 DF1 devices and click .

Configure Drivers

".ﬁ.vailable Dirivver Types:

5. From the Comm Port pull-down menu, choose the COM port of your computet.

Configure RS-232 DF1 Deyices

| Device Mame:  AB_DF1-1

Comm Port: ICDM1 VI Device: ILngir: 5880 / Compactlogix j
Baud Fate: I'IE|2DD vI Station Murmber: IDD

[Decimal]

Parity: INnne vI Eror Checking: |BCC -
Stop Bits: I‘l VI Protocol: IFuII Duplex 'I

Auto-Configure ’Auto Canfiguration Successiul

6. From the Device pull-down menu, choose Logix 5550/ CompactLogix.

7. Click | AuoConfigue |

8. When the auto-configuration completes, click OK.

The driver is successfully configured and running,

Configured Diivers:

Hame and Description | Statuz

AB_DF1-1 DF1 Sta: 0 COMI: BUMNING Funning
AB_ETH-1 A-B Ethermet RUMMING Running
AB_ETH-2 A-B Ethemet RUMMING Running
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Download a Project to the Controller

To execute a project in a controller, download the project to the controller to transfer a project from your
computer to the controller so you can run the project. When you download a project, you lose the project
and data that is currently in the controller, if any. If the revision of the controller does not match the revision
of the project, you are prompted to update the firmware of the controller. RSLogix 5000 software lets you
update the firmware of the controller as part of the download sequence.

ATTENTION When you download a project or update firmware, all active servo axes are turned off. Before you
download a project or update firmware, make sure that this will not cause any unexpected movement of an

axis.

Logix5000
Controller

S — Project

Download

IMPORTANT To update the firmware of a controller, first install a firmware upgrade kit.
o An upgrade kit ships on a supplemental CD along with RSLogix 5000 software.

¢ To download an upgrade kit, go to http://www.ab.com. Choose Product Support. Choose Firmware Updates.

RUN REM PROG

.

1. Turn the keyswitch of the controller to

2. Open the RSLogix 5000 project that you want to download.

& RSLogix 5000 - My_Project [1756-L55]
File Edt Wiew Search Logic Communications Tools ‘Window Help

EEEEREE e & Blnls| B M= @e
ﬁ Path: [AB_ETH-11192.168.1. 200AB ackplane\( ~|E

3. Click [&].
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4. Browse to the controller.

f Who Active

¥ Autobrowse Hefresh I

=10 workstation, USMAYHMILLS

F-&% Linx Gatewsys, Ethernet

&% AB_DF1-1, DF1

El-& AB_ETH-1, Ethernet

- 2] 192.166.1.200, 1756-ENBT/A, 1756-ENBT/A

| -3 Backplane, 1756-A10/4

& f] 00, 1756-L554 LOGIXGSSS, 1756-L55/6 1756-M14
- 01, 1756-ENET/A
@] 02, 1756-L55/A LOGINSSSS, 1756-L55(A 1756-M2
.

03, 1756-L63

5. To download the project, click .

If the process failed to download to the controller. The revision of the offline project and controller’s
firmware are not compatible.

1. Choose | Update Firmware... |,

Loak:, for Firrmeware Update Files In;

IE:\Program Files\ContralFLASH j
Rievigion | Update Type | File | -
12.25 Upagrade 00014000 00335563 _INT_R..
1224 Upgrade .40001%000E 003845563 _IMT_R..
1222 Upagrade A000714000E 003345563 _IMT_R... T
1217 Upgrade 000140008 003845563 _IMT_R..
121R Lrrade SONMAONNFYNN3RYE5RT BT 1 ;I

Ingtalled Firmware Update File Directany:
C:%Program FileghControlFLASH

2. Select the revision for the controllet.

3. Choose and then Tas
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Select the Operating Mode of the Controller

To execute or stop executing the logic in a controller, change the operating mode of the controller.

1. Determine which mode you want for the controller.

Do you want to execute the
logic in the controller?

Choose Program mode.

Do you want the logic to

control the output devices?

Choose Run mode.

Choose Test mode.

No
—>
¢Yes
Yes
—>
No
RUN REM PROG

2. Turn the keyswitch to

1

3. Go online with the controller.

4. Select the mode.

N
Rem Prog s )|— Progran Mode -EI-{
Mo Forees i : Contraller OF, @ i
— = | Battery Fault
No Edits 2 ™ 1/0 Mot Present l|

’7_

32
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Mode

Description

Program

Logic is not executing, outputs are not controlled, and editing operations are available.

If you are configuring an output module, the owner controller is in Program Mode. Newly
received output values are ignored and all outputs will transition to their Program mode
state (which you can configure on the Configuration tab). The output module’s health LED
will flash green when in Program mode.

Input modules are always in Run mode and always report back input data to the controller. It
does not matter whether the owner controller is in Run or Program mode. The input
module’s health indicator is always solid green if a connection exists to it.

Run

Logic is executing, inputs are read, logic is scanned, and outputs are controlled by the
application program and changes made through the data monitor or the I/0 force table. The
actual I/0 modules accept the output results of the application and set the outputs
accordingly. The keyswitch must be in the Remote or Run position.

Test

Logic is executing, inputs are read, logic is scanned, and outputs are controlled by the
application program and changes made through the data monitor or the I/0 force table. The
actual I/0 modules will ignore the output results of the application. Some editing operations
are restricted. The keyswitch must be in the Remote position.

When going into Test mode:
o Input modules continue to update in Test mode.

e Produce/consume tags continue to update in Test mode.

o Test mode places all outputs in the project in the Program mode state (as configured
in the Configuration tab for module properties).
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Notes:
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Chapter Z

Organize a Project

This chapter provides more detailed information on how to organize the program layout and data structures
for the controller.

What You Need

You need these items to complete the tasks in this manual:
® Personal computer running RSLogix 5000 software, version 16 or later
e A layout of the system for which you are creating a project

Before You Begin

A new project contains a default task for the execution of your logic. Before you can create programs, you
must first configure the task execution. A task defines scheduling and priority information for the execution
(scan) of your logic.

- Contraller Tags
----- [Z3 Contraller Fault Handler
----- [Z3 Power-Up Handler
-3 Tasks

E% MainTask

EI ’Ea MainProgram

¢ Lf# Program Tags
E:ﬂ MainRoutine
-- Routine_E
Routine_C
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Follow These Steps

1. Configure the task execution (page 30).
2. Create additional programs (page 38).

3. Create user-defined data types (page 40).
4. Define your routines (page 43).

5. Assign main routines (page 47).

6. Configure the controller (page 48).

7. Configure I/O modules (page 49).

Configure the Task Execution

In this quick start, we limit the project to a single task with one of the following types of execution.

If you want to execute your logic

Then configure the task for this type of
execution

All of the time

Execution of ‘ | ‘ |
Logic

task automatically task automatically task automatically task automatically
restarts restarts restarts restarts

Continuous

This is the default configuration of
MainTask.

At a specific period

Execution of
Logic

4 4 4 4
task finishes period expires task finishes period expires
task restarts task restarts

Periodic

You define the period at which the task
executes.

36
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1. Right-click MainTask and choose Properties.

5] Tasks
- @ MainTask
+- [ Motion Groups

-3 Data Types
[3 Trends

24 Controller Tags
(3 Contraller Fauk Handler
[ power-Up Handler

+ Eﬁ; MainProgram
[ Unscheduled Programs | Phases

[3 add-0n Instructions

<3 10 Configuration

2. Click the Configuration tab.

3. From the Type pull-down menu, choose Periodic.

[ Task Properties - MainTask

General  Configuration” | Program ¢ Phase Schedule | Moritor |

Type:
Period:
Priciity:
YWatchdog:

IF'eriu:u:Iic j
I— mg
Iﬂ [Lower Murnber Yieldz Higher Priority]

4. Type the period for the task and click OK.

=13l x|

To use multiple tasks or execute a task when a specific event (trigger) occurs, see Logix5000 Controllers
Common Procedures, publication 1756-PM001.
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Create Additional Programs

A Logix5000 controller lets you divide your application into multiple programs, each with its own tags (data).

Controller Tags — A
(23 Contraller Fault Handler C
[ power-UpHandler | 23 Power-Up Handler
=55 Tasks -3 Tasks
E% MainTask, E@ MainTask.
Eﬂ MainProgram ——<——p——— B Eﬂ MainProgram )/
P Frogram Tags Y Program Tags
Ei‘] MainR.outing & MainFoutine
34 Routine_B -- Raoutine_B
P ) Routine_© -- Routine_C
E’a Frogram_E Eﬂ Program_B
i Program Tags o Program Tags
; E Main_F.outing ; E Main_Routine
Item Description
A Tag stores data. There is no fixed data table or numeric format for data addresses. The tag
name is the address (no cross-reference to a physical address). You create the tags that you
want to use.
B Program isolates logic and data from other logic and data. Each program contains one or
more logic routines as associated data.
C Scope defines whether a tag is accessible to all programs (controller tag) or limited to a
specific program (program tag). Data at the program scope is isolated from other programs.

There is no need to manage conflicting tag names between the programs.

Controller Tags (Global Data)
Tag_
Tag_
Tag_3
Program_A Program_B
| Program Tags | Program Tags
| i (Local Data) | i (Local Data)
| Other routines | Other Routines
Main Routine Tag_4 Main Routine Tag_4
Tag_5 Ua Tag_5
Tag_6 Tag_6

All programs have access to data that is at the controller scope. Data at the program scope is isolated from
other programs.

e Routines cannot access data that is at the program scope of another program.

® You can re-use the tag name of a program-scoped tag in multiple programs.

e For example, both Program_A and Program_B can have a program tag named Tag_4.
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If you have multiple machines, stations, or processes that use identical logic but different data, create a
program for each machine, station, or process.

¢ You can re-use both code and tag names in the programs.

¢ There is no need to manage conflicting tag names between the programs.

1. Right-click MainTask and choose New Program.

ntraller Cankroller
Controller Tags
3 Controller Fault Handier
(3 power-Lp Handler
-5 Tasks
- £8 MainTask
+ Cﬁ MairPragram
(3 Unstheduled Programs | Fhases
+- (221 Metion Groups
2 add-0n Instructions
¥ [ Data Types
o i

2. Type a name for the program and click OK.

M arne: I

Drezcription:

Ll L o]

Schedule in: I@ MainT aszk

TIP Names follow these conventions:

e Only letters, numbers, and underscores (_)
o Must start with a letter or an underscore
e <40 characters

¢ No consecutive or trailing underscores

o Not case-sensitive

Certain tags must be controller scope.

If you want to use a tag Use this scope

In more than one program in the project

In a Message (MSG) instruction

Controller Tags
To produce or consume data

To communicate with a PanelView terminal

In a single program only Program Tags for the program
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Create User-defined Data Types

User-defined data types let you organize your data to match your machine or process. This streamlines
program development and creates self-documenting code that is easier to maintain.

A

Tag Hame % | Tupe |
Corveyar_Direction BOOL C
[H-Corweyor_Speeds DI TR
[H-Motor_Start_Delay — ([TIMER )\
'M_','D-Elta_1 \ DINT M arme Data T_','I:IE | «— 0D
[F-tdyDrata_2 DIMT FRE DIMT
MyData_3 REAL ACC DINT
#-MyData_4 DINT EN BOOL :
MyData_5 REal [T BOOL ) «
] DN BOOL
[+-MyData £ STRINE
FE-Tank_1 Tk J 0 4 f
M arne Style
Level Decimal
Freszure Decimal
Temp Flaat
Agiztator_Speed  |Decimal
|naredient_A Decimal
|ngredient_B Decimal
ltem Description
A Tag stores data. There is no fixed data table or numeric format for data addresses. The tag
name is the address. You create the tags that you want to use.
B Data type defines the type of data that a tag stores, such as a bit, integer, floating-point
value, or string.
C Array defines a block of data (file). The entire block uses the same data type. It can have 1,
2, or 3 dimensions.
D Structure combines a group of data types into a re-usable format (template for tags). Use a
structure as the basis for multiple tags with the same data layout.
E Member describes an individual piece of data within a structure.
F User-defined data type defines your own data structure. A user-defined data type stores all

the data related to a specific aspect of your system. This keeps related data together and
easy to locate, regardless of its data type.

40
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As you create user-defined data types, follow these guidelines.

Guideline

Details

Consider the pass-through of descriptions.

See User-defined Data Type on page 98.

Data that represents an |/0 device requires
additional programming.

If you include members that represent 1/0 devices, you must use logic to copy the data
between the members in the user-defined data type and the corresponding /0 tags.

If you include an array as a member, limit
the array to a single dimension.

Multi-dimension arrays are not permitted in a user-defined data type.

When you use the BOOL, SINT, or INT data
types, place members that use the same
data type in sequence:

Logix5000 controllers allocate memory in 4-byte chunks. If you sequence smaller data
types together, the controller packs as many as it can fit into a 4-byte chunk.

More Efficient

BOOL

Less Efficient

BOOL

BOOL

BOOL

DINT

DINT

BOOL

DINT

DINT

BOOL

Follow these steps to create a user-defined data type.

1. Right-click Data Types and choose New Data Type.

(23 Controller Faulk Handler
[ Power-Up Handisr
-9 Tasks
- MainTask
+ CE; MainProgram
(3 Unscheduled Programs | Phases
+-[3 Motion Groups
[0 Add-On Instructions
-3 Data Types
(3 Trends
+-[3 10 Configuration

2. Type a name for the data type (not the name of a tag that will use the data type).
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3. Enter the members.

As an option, type a description for each member.

iifl Data Type: Tank o =] 54
Idame: ITank
Description: ;I
ety [ata Type Size: 20 bgte 3
Mariie Data Type |Stile Description
Level DINT D ecimal
Pressure DINT D ecimal
Temp REAL Float
Ingredient_& BOOL Decimal
Ingredient_B | BOOL | Drecimal

4. Click OK.

Follow these steps to create a tag that uses a user-defined data type.

1. Right-click the scope that you want for the tag and choose Edit Tags.

[ Controller Fault Handler

(271 Pawer-Up Handler
=455 Tasks

|58 MainTask

= Eﬁ MairPrograrn
KA Program Tags
E MainR.outine
Subroutine_A
Subroutine_B
Subroutine_C

+- 23 Mation Groups
[ Add-On Instructions

2. Type a name for the tag

|51 Cantraller Conkroller_Cuick_Skark_1

[ Controller Tags /

(27 Unscheduled Programs | Phases

L

3. Type the name of the user-defined data type.

TagMame 7 |&liaz For | Baze Tag Type |

[F-MyData_4 DINT
MpData & REAL

[#-MyData & STRING
Tark_1 Tank =]

42
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4. Do the following if you want the tag to be an array (multiple instances of the data type).
a. Select the data type and click [=].
b. Specify the array dimensions and click OK.

[Data Types:
| Tank[4.3.2]

0K I
SELECTABLE_MNEGATE ;I Cancel |
SELECTED_SUMMER

SERIAL_PORT_COMTROL

SFC_ACTION Help
SFC_STEP

SFC_STOP

SINT

SPLIT_RANGE

STRING

=
o

—Arrap Dimenzions
Dirn O Lrirn 1 Ciirn 2

l4 = B = =

Define Your Routines

Once your project has the required programs, you have to define and create the routines for each program.

: A
i Contraller Tags
[Z3 Controller Faulk Handler
----- 3 Power-Up Handler B
-5 Tasks

£ MainTask

E& MainPragram
(N Program Tags
----- MainR.outine

----- Rautine_C

Eﬂ Program_BE

E‘ Program Tags
B Main_Routine 4—_/ C

----- Routine_B  <—

----- (3 Unscheduled Programs

Item Description

Routine provides the executable code (logic) for a program (similar to a program file ina PLC
or SLC controller).

B Main routine is required each program.
o When the program executes, its main routine automatically executes.
o Use the main routine to control the execution of the other routines in the program.
o To call (execute) another routine (subroutine) within the program, use a Jump to
Subroutine (JSR) instruction.
C

Subroutine is any routine other than the main routine or fault routine. To execute a

subroutine, use a Jump to Subroutine (JSR) instruction in another routine, such as the main
routine.

Publication 1756-QS001E-EN-P - October 2009 43



Chapter2  Organize a Project

Define a Routine for Each Section of Your Machine or Process

To make your project easier to develop, test, and troubleshoot, divide it into routines (subroutines).
1. Identify each physical section of your machine or process.

2. Assign a routine for each of those sections.

Description of Your Machine or Process

— First Section = Routine 1

— Second Section = Routine 2

4

— Third Section = Routine 3

Identify the Programming Languages That Are Installed

Follow these steps to determine which programming languages are installed on your version of RSLogix 5000
software.

1. Start RSLogix 5000 software.

2. From the Help menu, choose About RSLogix 5000.
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Assign a Programming Language to Each Routine

For each routine, choose a programming language.
e Logix5000 controllers let you use the following languages:
— Ladder logic
— Function block diagram
— Sequential function chart
— Structured text

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

In general, if a routine represents

Use this language

Continuous or parallel execution of multiple operations (not sequenced)

Boolean or bit-based operations

Complex Logical operations

Message And Communication Processing

Machine interlocking

Operations that service or maintenance personnel may have to interpret in order to troubleshoot the
machine or process.

Ladder logic

Continuous process and drive control

Loop control

Calculations in circuit flow

Function block diagram (FBD)

High-level management of multiple operations

Repetitive sequences of operations

Batch process

Motion control using structured text

State machine operations

Sequential function chart (SFC)

Complex mathematical operations

Specialized array or table loop processing

ASCII string handling or protocol processing

Structured text
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Divide Each Routine Into More Meaningful Increments

If a routine uses this
language

Then

Example

Ladder logic

Structured text

Break up large routines into several
smaller routines

routine

To continuously execute several
complex boolean operations. ..

...create a separate routine for each
operation.

Function block diagram
(FBD)

Within the FBD routine, make
a sheet for each functional
loop for a device, such as a

motor or valve.

routine

sheet

To control 4 valves, where each valve
requires feedback that it is in its
commanded position. ..

...make a separate sheet for each
valve.

Sequential function chart
(SFC)

Break the SFC into steps.

i

routine

To perform the following sequence:
1. Fill a tank.

2. Mix the ingredients in the
tank.

3. Empty the tank...

...make each section (fill, mix, empty)
a separate step.

46

Publication 1756-QS001E-EN-P - October 2009



Organize a Project

Chapter 2

Assign Main Routines

Each program requires a main routine. Once you create your routines, assign a main routine for each

program.

IMPORTANT In the default project, MainProgram already has a main routine (MainRoutine). You have to assign a main

routine only for each additional program that you create.

ic|
Contraller Tags
[(3 Controller Faulk Handler
----- [ Power-Up Handler
-5 Tasks

B3 MainTask

EIC& fMainProgram

A Program Tags
E MainR.outing
EIC% Program_B
Pragrarm Tags
Main_Routine

Follow these steps to assign a main routine.

2. Click the Configuration tab.

[ Program Properties - Program_B
General Configuration” | Maritar |

Azzigned Routines:

3. Select the main routine and click OK.

1. Right-click the program folder and choose Properties.

~1o] x|

Fd in: |<n0ne>

Fault: |< nones:
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Configure the Controller

If you want to change the configuration of the controller, such as name, chassis size, or slot number, use the
Controller Properties dialog box.

1. Click the Controller Properties button.

f RSLogix 5000 - My_Project_1 [1756-L63]

File Edit Wiew Search Logic Communications Tools  Window

E£||ﬁ|ﬂ| @I clu’lollﬁl ﬂlﬁl |Tag_1

2. Change the required properties (some items apply only to certain controllers) and click OK.

DatedTime Advancedl SFC Executionl File I Hedundancyl Motalatile Memory' Memc-ryl
General Serial Part I Syztem Protocal I UserPlotocoII b ajor Faultsl Minor Faults
Yendar: Allen-Bradley
Type: 1756-LE3 ControlLogi+563 Controller
Rewvisior: 15.1
Mame: |Quick_8talt_‘|
Description: ;I

[
Chassiz Type: |1?5E§-A‘ID 10510t ContralLogis Chassis j
Slat: I@
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Configure 1/0 Modules

To change the behavior of a module, use the Module Properties window for the module. The configuration
options vary from module to module.

1. Right-click the module and choose Properties.

-3 Contraller My_Project_1
& contraller Tags
3 Controller Faulk Handler
i1 Power-Up Handler
B3 Tasks
E@ MainTask
EH:& MainProgram
Program Tags
MainF.outine
(23 Unscheduled Programs | Phases
-5 Mation Groups
“.-[(3 Ungrouped Asxes
----- 3 Trends
257 Data Types
Cﬂ, User-Defined
Cﬂ, Strings
Predefined
Cﬂ, Module-Defined
225 Tfo0 Configur ation
£ 1756 Backplane, 1756-410
ff [0] 1756-L63 My_Project_1
f [1]1756-CE161

2. To change the name or slot number, use the General tab.

General* IEnnnectionI Module Infol Eunfigurationl Alarm Eunfigulatiunl Caliblatiunl Backplane

Type: 1756-IFEl B Channel |zolated Vaoltage/Current nalog Input
Yendaor: Aillen-Bradley

Farent: Local

M ame: I Sk I :|l

3. To change the configuration, click the Configuration tab.

Some modules have several configuration tabs.

Generall Eonnectionl Module Info Configuration |.~’-‘-.Iarm Ennfiguratinnl Ealibrationl Backplanel
— Channel

[0 1] z2]3]4]s] Input Range: [10vie 1oy =

Sensor Offzet: ID.D
Scaling

High Signal: High Engineering: Hotch Filter. IED Hz j'
I1 oo Y I1 0o Drigital Filker: a _:I g

Lows Signal: Law Engineering:
|-1EI.EI W = |-100
RTS: a0 = ms
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Notes:
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Chapter 3

Program Add-On Instructions

With version 16 of RSLogix 5000 programming software, you can design and configure sets of commonly
used instructions to increase project consistency. Similar to the built-in instructions contained in Logix5000
controllers, these instructions you create are called Add-On Instructions.

With Add-On Instructions, you can:
® insert your own instruction.
e copy an Add-On Instruction definition from another RSLogix 5000 project.
e import an Add-On Instruction definition from another RSLogix 5000 project.

What You Need

You need these items to complete the tasks in this manual:
e Personal computer running RSLogix 5000 software, version 16 or later
e A layout of the system for which you are creating a project

Follow These Steps

4. Insert an Add-On Instruction (page 52).

5. Copy an Add-On Instruction definition (page 53).

6. Import an Add-On Instruction definition (page 54).

7. Access a parameter that is not visible (page 55).

8. Monitor or change the value of a parameter (page 50).

9. View the logic of an Add-On Instruction (page 57).
10. Edit and monitor an Add-On Instruction (page 58).

11. Update an Add-On Instruction to a newer revision (page 58).
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Insert an Add-On Instruction

You can create an Add-On Instruction in a ladder, function block, or structured text routine.
1. Open the routine that will use the instruction.
2. Click the Add-On tab of the Language Element toolbar.

3. Drag the instruction from the toolbar to the routine.

4| |\ Favortes b Adg-On A Bit A TimeriCourter A InputiCutput 4 Compare A

FEEE
AN
\>I\
=r

4. Enter the parameters.

Routine Type Parameters
Ladder Single question mark — Required parameter. Enter a tag.
s i s Single and double question marks — Required parameter. Enter a
- Simulation instruction swwhich includes .. —————
Simulation_DT_13t 7 [ HSimDTine tag.
Sirnlnpt ?
77 Only double question marks — Not a required parameter. You can
SimTimeConstant ks either:
SimOutput 77 :
DA i e |eave it blank and use the default value.

e if it's an input value, enter a different value.

Function block Nub on the end of a pin — Required parameter. Wire the pin to an
IREF, OREF, connector, or anather block.

* Simulation_DT_1st Single question mark — Required parameter. Enter a tag.
Simulation instruction which includes a ... . .
0 No nub on the end of a pin — Not a required parameter.
¥)Siminput SimDTlnw [0
oo
0)simTimeConstant SimQOutput O
([oa 7))
Structured text The instruction takes only the required parameters. Enter a tag for

each parameter.

Simulatitin which includes a ...
Simulation_DT_1=tSimulation_DT_1st, Simlnput, DA7T]

TIP For help with an instruction, select the instruction and then press [F1]. In structured text, make sure the
cursor is in the blue instruction name.
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Copy an Add-On Instruction Definition

You can copy an Add-On Instruction from within another RSLogix 5000 project.
1. Open the RSLogix 5000 project that has the Add-On Instruction definition.

2. Find the definition in the Add-On Instructions foldet.

fa RSLogix 5000 - My_Controller_1 in Add

File Edit ‘iew Search Logic Communications

o= & 4|58 o[
Difline 0, I RUN B
Mo Forces b ™ oK
No Edits = Pﬁ,’?

T]-[H-[H-[

[ Contraller My_Controller 1
[T Tasks

[£3 Mation Groups

5 add-0n Instructions

& Canveyor_Canktral

+ Mator_Starker

+ Simulate_Feedback

3. Right-click the definition and choose Copy.

Open Definition

| Copy - Chrl+iC
43

4. Go to the project that gets the definition.

5. Right-click the Add-On Instructions folder and choose Paste.

(5 Mew Add-on Instruction. ..
Import Add-On Instruction, ..

Paste [ Clrhy
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Import an Add-On Instruction Definition

You can add the definition of an Add-On Instruction that was exported from another RSLogix 5000 project.

Does the RSLogix 5000 project already have a revision of this Add-On Instruction?
e No — use this procedure to import the instruction.
® Yes — see Update an Add-On Instruction to a Newer Revision on page 58

1. Right-click the Add-On Instructions folder and choose Import Add-On Instruction.

[ MWew Add-On Instruction. ..

| Import Add-On Inskruction. .. |

2. Find the instruction.

Import Add-On Instruction

Lok, in: |E}Add-0n|nstructions j £ EQ-

2 |#] Corweyor_Cantrol LS%
I_'Gﬁ ﬂ Maokor_Skarker LS%
MyRecent  ||#]Simulate_Feedback.L5%
Documents 8] simulation_DT_1st 5K

Desktop
"g File name: |Motor_8tarler.L5>< j Import |
Fy Metwork  Files of type: |HSLDgix BO00 =ML Files [* L5X] j Cancel

Places
Help

3. Select the instruction and click Import.
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Access a Parameter That Is Not Visible

How you read or write to a parameter of an Add-On Instruction that is not visible depends on the
programming language.

Function Block

1. Click the Properties button for the instruction.

2. Check the Vis box for the parameter and click OK.

Motor_Starter Properties, - Motor_1_FBD (Sheet 1, B1)

Parameters l Tag
Wiz Name/ | Argument | Walue | Data Type | Description s

Al 1|e00L Enable Input - System Defined Pal
ojr 0 BoOL Enable Output - System Defined P

_| ¥ 0 pooL Stop command for the motor.

__| v 0 BOOL Start command for the matar.
« /_I 0/pooL Jog command for the motor. To jo
\_T AumContact OlpooL Auiliare contact of the matar, Mak

3. Wire to the pin for the parameter.

Ladder Logic and Structured Text

Use another instruction, an assighment, or an expression to read or write to the tag name of the parameter.
Use this format for the tag name of the parameter.

Add On Tag.Parameter

Where Is
Add On Tag Add-on-defined tag for the add-on instruction
Parameter Name of the parameter

Publication 1756-QS001E-EN-P - October 2009 55



Chapter3  Program Add-On Instructions

Monitor or Change the Value of a Parameter of an Add-On Instruction

Use the Properties dialog to monitor or change a parameter value of an Add-On Instruction.

Routine Type

Parameters

Ladder logic or function block

totor_Starter:
- Starts and stops & mator

Motor_Starter otor_Starter LK
Stop Stop_PB
Start Start_PB
out Matar_Out_LD
0+

Click the Properties button for the instruction.

Structured text

—> (Motor_Starter)(Motor_St
arter ST, Stop PB,Start

_PB,Motor Out ST);

Right-click the instruction and choose Properties.

1. Click and type the new value.

Motor_Starter Properties - Motor_Starter LD (Rung 1)

Parameters"] Tag ]

<
™ Sort Parameters by Mame

Wiz | Mame |Argument |Value | [rata Type | Description -~
_U r EnableOut 1/pO0OL Enable Output - Spstem Defined
_| i Stop 0lpoOL Enter the tag that gives the stop
_| i Start 0lpoOL Enter the tag that gives the start
_| r Jog 0lpoOL Jog command for the matar. To
_| r AuxContact 0lpoOL Auiliary contact of the motor, b
] r ClearFault 0 BooL To clear the faulk of the matar, b
_U i Out 0lpoOL Output command to the motor st
0] i3 Fault 0 BooL If on, the mator didn't start or sto

i [ |+ FaultTime ﬂl:l DINT Enter the time [ms] to wait far the .
¥

Inzert Definition Defaults
Save Instruction Defaults

=]

Cancel | Apply | Help |

2. Click Apply.

3. Click OK.
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View the Logic of an Add-On Instruction

It’s possible to protect an Add-On Instruction so that you can’t see its logic. You can determine whether an
Add-On Instruction is protected.

1. Select the add-on instruction.

2. Look in the Quick View pane for Source Protection.

#-13 Contraller My _Contraller_1 -
+-[71 Tasks
=425 Mation GQroups
3 Ungrouped Axes
=25 Add-On Instructions

+ Mokar_Skarter
+ Sinulate_Feedback
+ Simulation_DT_1sk hd

Description  Starts and stops a conveyar
Revision w10

Revizion Maote

“endor Rockwel

Data Type Siz 60

Edited 4J25/2006 11:02:23 &AM

( Source Prote Source not available )4

If it isn’t listed, then the routine isn’t protected.

To view the logic, right-click the instruction and choose Open Instruction Logic.

totor_Starter:
- Starts and stops & mator
Motor_Starter Motor_Starter_LD |Z| O Fault —
Stop Stop_PB
0+
Start Start_PB
0+
out Matar_Out_LD
0+

Motor_Starter)(Motor_St
arter ST, Stop PB,Start
_PB,Motor Out ST);
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Edit and Monitor an Add-On Instruction

You can:
e sce the logic as it executes.
® sce tag values.
e change tag and parameter values.

El Motor_Starter - Logic |Z”E|E|

| | | | | Data Context: | & Matar_Starter_LD [Nj E

If FaultTime is grester than O, turn on CheckAuxContact
motor.
Enter the time (ms) to wait far the
auxiliary contact to open or close. The
Fault bit turns on when that time is up. =

RT RS ChecktuxContact
2 — Greater Than (A=H) Move
Source & FaultTime Source FaultTime
4000 € 4000 +
Source B 1] Dest FaultTimer PRE
4000 +

You cannot:
e edit logic online.
e cdit logic for just this instruction.

To edit the logic, you must edit the definition.

Update an Add-On Instruction to a Newer Revision

You can update the definition of an Add-On Instruction to a newer revision.

IMPORTANT Before you change the definition of an add-on instruction, make sure the change won't cause problems
with existing instances of that instruction. When you change the definition of an add-on instruction, the

change affects all the instances of that instruction in your project.

For example, if a project uses a certain Add-On Instruction 5 times, update the definition so that all 5
instances change when you change the definition.

1. Right-click the Add-On Instructions folder and choose Import Add-On Instruction.
2. Find the instruction and choose Import.
3. Decide how to handle the conflict with the existing revision (probably overwrite).

4. Use a cross-reference list to check each use of the instruction in your logic.
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Program an Equipment Phase

Use PhaseManager software to create an equipment phase and change the default settings for the equipment
phase.

What You Need

You need these items to complete the tasks in this manual:
® Personal computer running RSLogix 5000 software, version 16 or later
e A layout of the system for which you are creating a project

Follow These Steps

5. Create an equipment phase (page 60).

6. Create a state routine (page 60).

7. Manually step through the states (page 61).

8. Configure the initial state for an equipment phase (page 63).
9. Open the configuration for an equipment phase (page 64).

10. Configure an equipment phase (page 04).
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Create an Equipment Phase

1. Right-click Main Task and choose New Equipment Phase.

Hivw Equipment Phase

Hame |p,._m“ | oF I

Dasengion Careel |

Gichackie i |,j,h-:n'-:rsr' ot

[ Inhibit Equipment Phass

2. Type a name for the equipment phase and click OK.

Create a State Routine

60

1. Right-click Main Task and choose the equipment phase.
2. Choose New Phase State Routine.
3. Type a name for the state routine.

4. Select the programming language and click OK.

Wew Eguinment Fliase State Roubine x|

e [Furreg O = ]

Desiiaphicr: 2 Cancel |
=
Troe: [!Lad-:m Disgam ;I Huelp |

biPhase (%5 Wy Prasa
™ Open Aoueon OF
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Manually Step Through the States

Before you step through states, do the following:
e Download the project to the controller.
e Put the controller in run or remote run mode.

1. Right-click the equipment phase and choose Monitor Equipment Phase.
2. Click the Ownership and then Yes.

Use this window to step through the states.

I®, Equprnent Phase Manitor -HMy_Phase

3. Click Start.
1 omentPhse ooty st TEY
Eﬁﬁm [ Dlewroas]ef: A% gin S000Y1]

The equipment phase goes to the Running state. Any code in the Running state routine starts running.
This is where you put the code for the normal production sequence of your equipment.
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4. Click Stop.

| RadaHing |
o

The equipment phase goes to the Stopped state. The Running state routine stops running. The Stopping
state routine is optional. Without it, the equipment phase goes directly to the Stopped state.

5. Click Reset.

Eﬁﬁm [ st Asages S0000]
(o = ovmmnsa{ bt J—af s ]
[

I

Sl P aids

P amm

Rezririg

|
i
s

The equipment phase goes to the Idle state. The Resetting state routine is optional. Without it, the
equipment phase goes directly to the Idle state.
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6. Click Ownership.

I fpupernent Phage Manitar - My_Phaze

e B st
Fedtaing b

This releases the equipment phase from control by this window.

Configure the Initial State for an Equipment Phase

The initial state is the first state to which the equipment phase goes after you apply power.
1. Right-click the equipment phase and choose Properties.
2. Choose the Configuration tab.

3. Choose the Initial State and click OK.

I Fquipmsert Phiase Properties - My Phase =13
Garal  Confoustion | Paramatws| Woniie |
Acxigned Famdinar
Freahsis: < o j
Faik: |.m¢;- j
=l
-
nomaEs b
SribreE -
[ o ] cowa | w0 | Hee |

G
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Open the Configuration for an Equipment Phase

1. Right-click the equipment phase and choose Properties.

2. Click the Configuration tab.

Generd  Confguration | Parmnstess | Womlo

Aationnd Rt

Paacinle:

Fault

T inkibit Egupment Frase

sl Skate =

¥ Conplste Siae Immedately [ nol Imp Enenked
sl Shep | roeer 1]

Exlemral Seguence Loss of -
Cowmn.nication Command B

Exlrmral Fingues: Hold Achon . P

[ ]_om

Configure an Equipment Phase

Use the following settings to configure an equipment phase.

Setting Choices
Prestate /\‘
prestate routine current state
routine
The prestate routine runs all the time, even when the equipment phase is in the idle state.
It runs before each scan of a state.
Do you want to run a prestate routine?
e Yes — Select the routine that you want to run.
o No — Leave this box set to <none>
64
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Setting Choices

Fault A fault routine lets you clear a major fault made by an instruction.

Do you want to set up a fault routine for the instructions in this equipment phase?
e Yes — Select the routine that you want as your fault routine.
e No — Leave this box set to <none>

Inhibit Equipment Phase Do you want the controller to inhibit this equipment phase?
e Yes — Check this box.
e No — Leave this box unchecked or uncheck it.

Initial State Which state do you want the equipment phase to go to when you turn on the controller?
e |dle

e Complete

¢ Stopped

e Aborted

Complete State Immediately If not Do you want the equipment phase to skip any states that you aren't using?
Implemented e Yes — Leave this box checked or check it.

e No — Uncheck this box.

Initial Step Index Are any of the state routines in ladder diagram or structured text?
e No — Skip this box.
¢ Yes — (o to the next question.

Do any of those state routines use step numbers?
¢ Yes — Type the number for the first step of each state.
e No — Skip this box.

The tag for the equipment phase has a Stepindex number. The controller resets the
Steplndex each time the equipment phase changes states. The controller resets the
StepIndex to the number you put in the Initial Step Index box.

External Sequencer Loss of Communication | Are you using FactoryTalk Batch software to command this equipment phase?
Command e No— Skip this box.
e Yes — (o to the next question.

If the controller loses communication with FactoryTalk Batch software, what do you want
the equipment phase to do?

e Continue in its current state — Select None.
¢ (o to aborting — Select Abort.

¢ (o to holding — Select Hold.

¢ (o to stopping — Select Stop.

The equipment phase must still follow the state model. For example, it goes to holding only
if it is in running or restarting when communication fails.
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Setting Choices

External Request Hold Action Are you using any PXRQ instructions?
e No — Skip this box.
¢ Yes — (o to the next question.

What do you want to do if an equipment phase goes to holding while a PXRQ instruction is
in process?

e Nothing — Select None.

o Stop the request — Select Clear.
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Program a Project Offline

This chapter provides more detailed information on how to program the logic for a routine and create tags
for the logic.

What You Need

You need these items to complete the tasks in this manual:
e Personal computer running RSLogix 5000 Software, version 16
¢ A plan for the project you are programming

Before You Begin

In this chapter, you program the project while offline. Online programming requires additional steps. See
chapter Chapter 8, Program a Project Online.

Follow These Steps

p—

. Enter ladder logic (page 68).

2. Export/import ladder logic (page 73).

3. Enter a function block diagram (page 77).

4. Use a faceplate for a function block (page 81).
5. Enter structured text (page 84).

6. Enter a sequential function chart (page 87).

7. Assign operands (page 89).

8. Verify a project (page 92).

9. Review guidelines for tags (page 94).

Publication 1756-QS001E-EN-P - October 2009 67



Chapter5  Program a Project Offline

Enter Ladder Logic

To enter ladder logic, you have the following options:
Branch Level

Branch :
Rung XIC XIO OTE OTU OTL More Instructions Drag and drop logic elements — Use the
| | | | || / Language Element toolbar to drag and drop a rung,
T | | . branch, or instruction to your routine.
4] H b [ et | A F 4 | o ] ron | enu | ¥
4 | v |\ Favorites £BT A TimeriCourter A Input/outplt A Compare

Rung: 0 |'””’*SC” Test .I ﬂ&wc MyTag 1.0 0TE MyTag_ 2.1 -4— ASCII text — Use ASCII text to enter or edit logic.
¥IC BO0L operand Atool tip helps you enter the required operands.

ASCII text typically uses the following format:

|0, =07TL. o=0TE. r=RLING,
T mnemonic operand 1 operand 2

c=CTU, d=GEQ. f F, u=0TL,

Quick keys — Assign a logic element (rung,
branch, instruction) to a keyboard key. To add an
element to the right or below the cursor, press the
designated key for the element.

Outputs in series — Place multiple output instructions in
sequence (serial) on a rung.

Interlace input and output instructions — The last instruction
on the rung must be an output instruction.

Parallel branches — No limit to the number of parallel branches
on a rung (nest up to 6 levels).

Leave operands undefined — enter logic without defining
operands. RSLogix 5000 software lets you enter and save logic
without assigning operands. This lets you develop your logic in
iterations and save libraries of code for re-use.
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Add a Rung or an Instruction

Drag the button for the rung or instruction directly to the desired location. A green dot shows a valid

placement location (drop point).

A Hd ] A O] toneru| b

4 |\» | "\ Favorites £Bi A TimerICEA&r A InputiOutput 4 Compare

it 55|55 )

}.HH

m M @ T

Add a Branch

1. Drag the branch button to where the branch starts.

A green dot shows a valid placement location (drop point).

A Al | Ae [ ][] ] monen] o

4 | v |\ Favorites \Bt & Timerfounter A Inputiouiput & Compare

ﬁl -

?

g

o @ @ D T T

2. Drag a branch rail to the desired location.

Add a Level to a Branch

Right-click the branch and choose Add Branch Level.

| 5555 E)

?
TE
1

@ @ @ @O @ D
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Delete an Element

1. Click the element.

2. Click Delete.

| 55|

C

0@ @O @ @ @

?
3
—

Use the Keyboard to Add an Element

-
| I |

You can add elements by using the computer keyboard.

1. Press Insert.

2. Type the mnemonic for the instruction or type Rung, Branch, or Branch Level.

EI MainProgram - MainRoutine*

1] B

=

=
o @ @ @

[E]

T

[End)

4| ¥ |} MainRoutine* /

4 |

3. Press Enter.

70

M Add|Ladder Element X
Ladder Element: Instruction Help >3
| Mame Diescription |
A =
(EST -END]

o Branch

Alarms

Bit
Timer/Counter
InputA0utput
Compare
Compute/t ath
fove/Logical

v Show Language Elements By Groups

Mew Add-On Instruction...

0k

Cancel

i

Help
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4. To move an instruction, branch, or rung to a different location, use the mouse to drag it there.

A green dot shows a valid placement location (drop point).

[El MainProgram - MainRoutine® o ] 4

e ? 7
0 :H
R

[End) b

|»

4 ][¥] yMainRoutine* 7 1] | k|

Enter Logic Using ASCII Text

You can add elements by using the typing their ASCII equivalents.
1. Double-click the rung,

2. Enter the ASCII text for the rung;

Rung: 2 [InAsCl Te jilﬁlll

m @ O @D
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Enable Quick Keys

Enable quick keys to use shortcuts when editing,

1. From the Tools menu, choose Options.

2. Click Ladder Editor.

3. Check these checkboxes.

Categories:

= Application

.. Fant/Calar
- Tag Display
adder Editor
Digplay
Font/Calor
=+ SFC Editor
. Element I arning
Diizplay

To assign a key to an element:

1. Click [[omigre |

_l Editor preferences

[ Inzert Mode

[ Auto Rung Yerfication

¥ Enable Quick Keyp

¥ Show Quick Key Configuration

Canfigure. . |

2. For the desired key, select the element.

3. When you have assigned the desired keys, click .

Quick Key Configuration x|

Instruction | Cuick Fey

e

_Fiee a
_Free b
CTu c
GEQ d
_Free [
=0 f
_Free al
_Free h
_Fiee i
_Free i
I

.

 of

Close

Help

Agzzign Key

Unagzign Key

E bl

12
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Export/Import Ladder Logic

If you want to re-use ladder logic from another project, simply export the logic to an L5X file and import it
into the required project. The L5X file contains all that you need for the logic except I/O modules.

L5X ﬁle Proie(:t A E‘]Maiprnram-Maianutine =10 x|
rUngS EXport Start / Reset Button ﬂ
< on m‘?gnceolnlro\
tags (Locii:a‘\':t\_ggla.b 05R
1} I F One Shat Rising —DE>—
data types | o Bade Seofe |
Project B =T
comments i) =[EE
;I Run The
[End] [ Run
=
[
When You Import Rungs

When you import rungs, RSLogix 5000 software shows a list of the tags and user-defined data types that go

along with the rungs. Use the list to manage the tags and data types that are created during the import
operation.

The Operation column shows what will happen to each tag and data type during
the import. The software either creates it, uses an existing one in the project, or
discards it (does not import it).

If desired, you can rename a tag to If you place the variables for the rungs in a user-defined data
make it fit the project better. type, you have less tags to manage.

If a tag already exists in the project,
you can either:

Import Configuration

- . Tos | Data T
e use the existing tag, which | Data Types|

discards the tag in the library file

] ! yu Tag Hame & | Alias For  Tupe———_ | Description Dperation
and binds the |OgIC to the existing B m j ( EDI"I'\.-'E_','DI_T_'.JDE/ Corveyor CH1 Create Mew
tag- ] CMNZ_M Local2:0.Data.0 Corwveyor CH1 Motar | Create Mew

e rename the tag, which creates a vl Estop_Disabled / BOOL Mo Estop prezzed Use Existing
new one. >Iin Local:1:l / AB:1VSE_DEL0 Discard
i) Local:2:0 / AB:TEE_DO:O:0 Use E zisting
| /
No new I/0 tags are created. If an I/0 tag already exists in the project, the import operation uses this tag for

any aliases to that tag name. Once you import a project, make sure you check
the alias tags for accuracy.
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Export Rungs

1. Select the rungs to export.

E] MainProgram - MainRoutine - |EI|5|
Star_FE nsh ]
0 7 F One Shat Rising —OE—
Starage Bit Start_PB_Store_Bit —SB>— —I
5:FS Dutput Bit Startup_Reset
1 E
CM1_FET CH1.Mator_Run
— E L
4] » | 4 MainRoutine / 1] b
If rungs are Do this
In sequence Click the first rung and then Shift + click the last rung.
Out Of sequence Click the first rung and then Ctrl + click each additional rung.
2. Right-click the selection and choose Export Rung,
& CutRung Chrl+
Copy Rung Chrl+C
B Paste Chrl4+
Delete Rung Dol
Add Rung Chrl+R
Edit Rung Enter
Edit Rung Camment Chrl+D
Import Rung...
Export Rung... I
Start Pending Rung Edits
3. Choose a location and name for the file.
4. Create the file.
x

Save in: I 4 Libramy

|« & ek E-

DelayRoutineompletion, LS
Detect TimeOubOfEvent Task.LSX
FreeRunningCounter . LSk
GetMajorFaultRecord, LS
LookForSpecificFault, LSk

CountScans L5 StartStop.L5%

File name: ||

Ewport I

Save as ype: | RSLogic 5000 Import/Export File [<L5<) ¥ ] Carcel |

14
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Import Rungs

1. Right-click the location for the rungs and choose Import Rung.

[El MainProgram - Conveyor_1* 10| x|
i 55|55 )
§ CutRung Chrl+x
Zopy Rung Zhrl+C -
B Paste Chrl+
Delete Rung Del
add Rung Chrl+R
Edit Rung Enker
Edit Rung Comment Zhrl+D ;I
4] ¥ |} Conveyor _1° Import Rung. .. [~ v |
Export Rung. ..

2. Select the file to import and click Import.

Import Rung |

Lok i Ia Library j . fﬁ( -

CountScans L5X StartStop.L5%
DelayR outineCamplation, LS
DetectTimeCubOFEvent Task.L5X
FreeRunningCounter L5x

GetMajorFadltRe
LookFaorSpedificF ault, LS

File name: IEetMaiorFauItFlecord.LSX It . I
Files of type: | RSLogix 5000 Import/E sport Files (*L5<) ¥ ] Cancel |
Help |

2

3. Check for conflicts in names.

x|
Tags | Data Typesl
Tag Mame £ | Alias Far Tupe D escription Operation

3 m j Conveyor_Type | Conveyor CHA Create New

0 CHZ M Local:2:0.0ata 0 Conwveyor CHT Motor | Create Mew

wl [ Eztop Dizabled BOOL Mo Eztop pressed Uze Existing

=10 Local1:] AB:17RE_DILD Dizcard
il Local2:0 AR 1TRE_DO:O:0 U=ze Existing
kK I Cancel Help
P
4. Click OK.
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Check Alias Tags

™o @®®® DD DD

Estop_Dizabled

<Local1:l.Data 0>  CM1 Matar_
E————

/

Fun  CH1 Mator_Fault
/

Wtcm Aamn_Fault_Entm PE
/

CM1.Jam_Fault_Exit_PE
!

Check the alias tags in the rungs you import.

CH1_M
L7

—

Item Description

A If you import an alias tag, make sure it points to the correct base tag. When a tag is an alias
for a tag that already exists in the project, the software sets up the relationship between
the alias and base tags.

B If the project does not have the base tag, you have to either create the base tag or point the

alias to a different base tag.

16
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Enter a Function Block Diagram

A function block diagram lets you visually define the flow of data between instructions. The data flow then
drives the execution order of the instructions.

¢—A

| ElziE] of 2l *[

“@3 ECR
E

!

A

A
(ww)

Lo —

il

Item

Description

Sheet divides the diagram into sections without affecting execution. When the routine
executes, all sheets execute.

Input reference (IREF) reads a value from a tag or set a constant value

Wire transfers a value between elements

Instruction produces output values based on input values

Output reference (OREF) writes a value to a tag

Output wire connector (OCON) writes a value to one or more ICONs

Q| M| M| Oo| &O| @

Input wire connector (ICON) reads a value from an OCON on the same sheet or a different
sheet in the routine. To read a value from another routine, use an OREF/IREF combination.
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1 2 3
] ] ]
[ »—o b— b— o—a |
< H
Item Description
H Assume data available indicator defines the data flow within the loop. The arrow indicates

that the data serves as input to the first block in the loop.

If a group of blocks are in a loop, you have to identify which block to execute first. Use the
Assume Data Available indicator to mark the input wire that creates the loop (the feedback
wire).

This input pin uses the output that block 3 produced on the previous scan.

Use the Keyboard to Add an Element

You can add function block elements by using the computer keyboard.
1. Press Insert.

2. Type the mnemonic for the element and press Enter.

BN Add FBD Element ]
FED Element: |52 Instruction Help =>
| Mame D escription |

Output Reference
Ihput “wfire Connector
Output “wire Connector
Text Box

Process
Drrives

Filters

Select/Limit

Statistical b
v Show Language Elements By Groups

Cancel
Mews Add-0On Instruction. .. Help
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3. Drag the element to the desired location.

ﬂ [ | ] | - | L) |T_=—_J| SEL |ESEL|SSUI‘1|SNEE| HUHl ﬂ
4| » | Favorites £ Process A Drives £ Fiters A Select/Limit @

Jﬂlﬁlﬂglglﬂﬂ JSheetI'l EEE

| c | D |

Connect Elements

To connect elements, click corresponding pins (green dot = valid connection point).

ﬂ _ | ] | -] | ‘- |T_==J| nLr1| SEL IPIDElRmPSlPDSPlSF-:TPILDLGl
4| » | Favortes hProcess £ Orives A Filtlers A Selectlmt A Stolistics

EEEEE R
| sheat [1 #fof1 ]

~ | B

[ = p
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Resolve a Loop

To resolve a loop (define a wire as an input), right-click the wire and choose Assume Data Available.

ﬂ [ | ] | - | L) |T_=—_J| SEL |ESEL|SSUI‘1|SNEE| HUHl ﬂ
4| » | Favorites £ Process A Drives £ Fiters A Select/Limit @

Jﬂwy@ﬂﬂ JSheetI'l EEZE

| c | O |
— T :
T 4] 3] m] d —
I

Delete Element

| Azsume Daka Available

Properties

Add Sheet

Add sheets as need to a function block diagram.
1. Click New Sheet.

2. Type a name for the sheet.

2|#F#Z| O] 2] «| »| = |J5heet|2 HEO
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Use a Faceplate for a Function Block

RSLogix 5000 software includes faceplates (controls) for some of the function block instructions. A faceplate
is an Active-X control that lets you interact with a function block instruction.

e Your RSLogix 5000 software package includes the faceplates but does not automatically install them.
To use the faceplates, locate them on your software CD and install them separately.

e Use faceplates in an Active-X container, such as the following software:
— FactoryTalk View SE
— Microsoft Excel

e RSLogix 5000 software is not a valid Active-X container.

e Faceplates communicate with the controller via DDE/OPC topics in RSLinx Classic softwate. To use
RSLinx Classic software for DDE/OPC topics, purchase either:

— RSLinx Classic software as a separate package

— RSLogix 5000 professional edition software, which includes RSLinx Classic professional edition
software

RSLinx Classic Lite software, which comes with the other RSLogix 5000 software packages, does not
provide DDE/OPC communication.

Enhanced PID :

Sp =3V} MWode:
100 INE 100

75 =75

50 = Program

Operator

daid

Cas/Rat
Sp ’7 Auto
PV Manual
o 50 1.
k|||||||||| Detail...l
Cd: ’7 Tune... |

Status: Ok
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In RSLinx Classic software, a topic represents a specific path to a controller. RSLogix 5000 software,
revision 10.0 or later, automatically creates an RSLinx topic whenever you:
® create a project.

® save a project.
e change the revision of a project to 10.0 or later.

In some cases, you have to update the data source for the topic in RSLinx software.

DDE;/OPC Topic Configuration

Project: Drefault

Topic List: | Data Source I D'ata Collection I Advanced Communication

My_Project_1 v Autobrowse Fefresh I

My_Project_2 =1, workstation, USMAYHMILLS
My_Project_3 @5 Linx Gateways, Ethernet
&5 AB_DF1-1, DF1
[-&5 AB_ETH-1, Ethernst
Set Up a Topic

1. Use RSLogix 5000 software to create the topic.

a. Set the project path (communication route to the controller).

b. Save the project.

AEENEIRIEEE X -] Sl%B [ M= |1
Path: IAB_ETHJ %192.168.1. 2004B ackplaneh0 vl@

2. In RSLinx Classic software, check the topic.
a. From the DDE/OPC menu, choose Topic Configuration.
b. Select your project.
c. Make sure the data source points to your controller.
d. Click Done.

Topic List: Data Source | Diata Collection I Advance

My_Praoject v dutobrowse Refresh I

rhskation, USMAYHMILLS

Linx izatewaws, Ethernet

AB_DF1-1, DF1

AB_ETH-1, Ethernet

CE 169,254,217.80, Unrecognized Devic

192.16&,1,200, 1756-ENET/E, ABCDI
-3 Backplane, 1756-A101A
; E 00, 1756-L55/4 LOGIXE55S,

01, 1756-EMET/E
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Add a Faceplate to Microsoft Excel Software

1. Start Microsoft Excel software.

2. Choose View > Toolbars > Control Toolbox.

3. Click and select the Logix 5000...Faceplate Control that you want.

4. In the location for the faceplate, drag the pointer to the desired size of the faceplate.

5. Right-click the faceplate and from the Logix 5000...Faceplate Control Object menu, choose
Properties.

Control Toolbox B
4

W [l 1
B 7 2

= A!

6. Click and browse to the tag that the faceplate controls.

General | Displa_l,JI FIDE I Sewerl Fonts I Localel

Tan: I _I

Topic: |

Update Rate: I ::I B0

7. Select the update period for the control and click OK.

8. To exit design mode and use the control, click here.

Control Toolbox B
CEE
W bl 1 &
EBEH & 2l
*ARER
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Enter Structured Text

Structured text is a textual programming language that uses statements to define what to execute. Structured

text can contain these components.

A
g MainProgram - 5T_1 =10 x|
=|=| = =ha|
> ¥ -] B
If(Bool_l and (Dint_l = 8)) then
Bool_Z = 1; ﬂ
—— C
Else D
Bool 2 =0 ;
A E
End if;
ltem Description
A Construct defines logical conditions for the execution of other structured text code (other
statements). In this example, the construct is If... Then.. .Else...End_if.
B BOOL expression checks if a tag or equation is true or false. A BOOL expression typically
serves as the condition for an action (the if, while, or until of a construct).
C Assignment writes a value to a tag. The value maves from the right side of the :=to the left
side.
D Numeric expression calculates a value.
E Semicolon ;' terminates an assignment, instruction, or end of a construct.

As you enter structured text, follow these guidelines:

Guideline

Description

Structured text is not case sensitive.

Use any combination of upper-case and lower-case letters that makes your text easiest to
read. For example, these three variations of “IF” are the same: IF, If, if.

Use tabs, spaces, and carriage returns
(separate lines) to make your structured
text easier to read.

Tabs, spaces, and carriage returns have no effect on the execution of the structured text.

This Executes the same as this

If Booll then If Booll then Bool2 := 1; End if;
Bool2 := 1;

End if;

Bool2 := 1; Bool2:=1;

84
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Guideline Description

Write BOOL expressions as either true or Use a BOOL expression to determine if specific conditions are true (1) or false (0).

false e ABOOL tag is already true (1) or false (0). Do not use an “=" sign to check its state.
This is 0K This is NOT 0K
If Booll .. If Booll =1 ..
If Not (Bool2) .. |If Bool2 = 0 ..

To check an integer, REAL, or string, make a comparison (=, <, <=, >, >=, <>).

This is 0K This is NOT OK
If Dintl > 5 .. |If Dintl ..
For an assignment, start with the Write an assignment as follows:
destination. Destination := Source;
e

Browse For an Instruction

1. Press Alt + Insert.

2. Type the mnemonic for the instruction and press Enter.

RI=E
& NE S E E

T
I

B Add Structured Text Element _ TE Milag 1.0 Then
ST Element: | Inztruction Help = > FIND G |

M ame D escription | Find Stliﬂg
A FIND[Source, Search, Start, Besult)

Drrives

Filters
Select/Lint
Statistical
Alarms

Bit
Timer/Count
Computes/b at|
tovesLogical

Cancel

s’
v Show Language Elefents By Groups I:I
_ Carcel | =

F | MyStructuredText® f 1] ] M|

Hew Add-On Instruction. .. Help |
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Assign Operands to an Instruction

1. Right-click the instruction and choose Argument List.

E MainProgram - MyStructuredText™®

=101 x|

gl el NE =2 EE
=
LEMalag. .0 Then
EIND
Create Inskruction Tag. ..
Browse Tags... Ctrl+Space
| firgument List. .. Ale+
1
g Cut Chrl+
Copy ChrhC
B Paste Chrl+
Insert Instruction Defaults
Save Instruction Defaults
Clear Instruction Defaults _I
>
A E N MyS GoTo... Ctr+G 3 I

2. FPor each parameter, select a tag or type an immediate value.

FIND Instruction - Argument List

Parameter Argument Value <
Source My Tag_1 ==l "
b |Search -
Start
Fesult

InseltDefauItsl Save Defaults EIearDefauItsl 0k I

3. Click OK.

86
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Enter a Sequential

Function Chart

A sequential function chart (SFC) lets you define a sequence of states (steps) through which your machine or
q y q p g y
process progresses. The steps can execute structured text, call subroutines, or simply serve as signals for

other logic.

4 =2lal+ == =l===] ¢ & =

|| ysFC £

EEEEEEEE

/ ’
. |H L...| Action_ooo 4“— B
_I _l_Fan: =1;
Step_000
< C

L] | Tran_ooo

Step_000.DN

[ .
=

Step_002

[

}

=

Step_001

[

L] | Tran_oo1
Assembly Done
< E
Item Description
A Step is major function of your process. It contains the actions that occur at a particular time,
phase, or station.
B Action is one of the functions that a step performs. To program the action, either enter
structured text or call a subroutine.
C Transition is a true or false condition that tells the SFC when to go to the next step. To
specify the condition, either enter a BOOL expression in structured text or call a subroutine.
D Branch executes more than 1 step at the same time (simultaneous) or choose between
different steps (selective).
E Wire connects one element to another anywhere on the chart.
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Enter an SFC

1. Drag elements from the toolbar to the chart.
e A green dot shows a point to which the element will automatically connect if you release the mouse
button.

e Some toolbar buttons are active only after you select a corresponding element on the SFC. For
example, to add an action, first select a step.

e Drag an action until it is on top of the required step and then release the mouse button.

ﬂ |=_I=||I:I|+|E|m| ﬁlﬁl%l@@'ﬂﬁl"'__%l
A »|ysFc -

EEEEEE

0

“ =l

Step_000

2 ml
I

Step_001

X_I Tra

n_004

2. To manually connect elements, click corresponding pins. A green dot shows a valid connection point

3. To enter structured text, double-click a ? symbol. Then type the structured text and press Ctrl + Enter.
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Assign Operands

RSLogix 5000 software lets you program according to your workflow. You can enter logic without assigning
operands or defining tags. Later, you can go back and assign or define the operands to complete the logic.

| 5555 e

? ?

J E
[

@ @ b D D

E MainProgram - Routine_B*

| el ol |« ] o |[se]

ltem Description

A This instruction is missing an operand. You can enter and save logic without assigning
operands. This lets you develop your logic in iterations and save libraries of code for re-use.

B This is an undefined tag. You can enter and save logic without defining all the tags. This
lets you develop your logic in iterations.

A tag name follows this format:

Name [Element] . Member [Element] .Bit
or

. [Index]
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Where Is
Name Name that identifies this specific tag.
Element Subscript or subscripts that point to a specific element within an array.

o Use the element identifier only if the tag or member is an array.
e Use one subscript for each dimension of the array. For example: [5], [2,8], [3,2,7].

To indirectly (dynamically) reference an element, use a tag or numeric expression that provides the element number.
Forexample, MyArray[Tag 1], MyArray[Tag 2-1], MyArray[ABS(Tag 3)].

Member Specific member of a structure.
o Use the member identifier only if the tag is a structure.

e |f the structure contains another structure as one of its members, use additional levels of the . Member
format to identify the required member.

Bit Specific bit of an integer data type (SINT, INT, or DINT).

Index To indirectly (dynamically) reference a bit of an integer, use a tag or numeric expression that provides the bit
number. For example, MyTag. [Tag 1], MyTag.[Tag 2-1], MyTag. [ABS (Tag 4)].

Create a Tag

1. Double-click the tag area.

ngﬁlﬂglglﬂil Sheetl" vlof‘l
A

|
NOT_02

x |

—

[» X»—d

° |

. MyData 9

2. Type a name for the tag and press Enter.
Use underscores '_" in place of spaces.
3. Right-click the tag name and choose New.

4. Type the data type.

To browse for a data type or assign array dimensions, click [=1].
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5. Choose the scope for the tag.

Hame: IMyData_?
Degcription: ﬂ
Tag Type: {¢ Base
" hlias
" Produced |1 j COMSUTENS
" Consumed
Data Type: IBDDL |
Soope: I tainFrogram j

6. Click OK.

Select an Existing Tag

1. Double-click the tag area.

2. Click the w.

| Elz1#] Dl 7] #] #] 5] s o1 T

A | E
NOT_0Z

x .|

[ R S

3. Select the desired tag,
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To select a bit, click the w.

| Matmne Data Type Description i
Local 41D, ..(»JMT Boalean Inputs

ﬂ E|1—|2_|3_|4_ s B |7 [Fae_mo..

ﬂ g 9 (Mot HM213144s

ﬂ Local 4O Dat.. INT Cutputs

ﬂ MachFaut_~ck BCCL

| Al achFault Dissbled BOOL bt
| Controller
| Program

Shaw: Show &l |

4. To change the scope of tags in which to look, click the appropriate button.

Verify a Project

As you program your project, periodically verify your work.

= ? MyData_g -
0 - 1 E !
E
E
kyData_1.1
P
=
1] | 2
¥Werifving routine MainRoutine of program MainProgram -

Error: Bung 0, XIC, Operand 0: Mis=sing operand.
Error: Fung 0, OTE., Operand 0: Reference tag not found.
Verifving routine Main Foutine of program Program_B
Verifving routine Foutine B of program Program_B
Warning: Iuplicate Destructive Bit Reference Detected:
HainProgram. MainRoutine., RFung 2. OTE
HainProgram. MainRoutine, RFung 1. OTE

Complete — 2 errori=s). 2 warningi(=)

iy Errors £ SearchResults. A wateh | 4]

FungZof 3
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Item Description

Verify Check a routine or project for programming errors or incomplete configuration.

Warning A situation that may prevent the project from executing as expected. RSLogix 5000
software lets you download a project that contains warnings. Warnings include situations
such as duplicate destructive bits and unassigned main routines.

Error A situation that you must correct before you download the project. Errors include situations

such as missing operands or undefined tags.

Duplicate destructive hit detection

Determine if other logic (bit instruction, OREF, ST assignment) also clears or sets the value
of a bit that you use in a OTE, ONS, OSF, or OSR instruction. RSLogix 5000 software detects
duplicate destructive bits only if all of the following conditions are met:

o You enable duplicate destructive bit detection. (It's off by default.)
e You use the bit in a ladder logic OTE, ONS, OSF, or OSR instruction.

o Another logic element such as a bit instruction, OREF, or ST assignment also
references that same bit and can change its value.

If you do not use a bit in an OTE, ONS, OSF, or OSR instruction, the software does not detect
any duplicate destructive bits, even if they exist.

By default, duplicate destructive bit detection is turned off.

Follow these steps to verify a routine or project.

1. Choose a verify option.

¥ RSLogix 5000 - Controller_Quick_Sta

rt_1 [1756-L63] - [MainProgram - Subroutine_B]

ile  Edit Wiew Search Logic Communications Tools window Help

=8| 8] &|@l8] <]

| BllR [k & )2lal

Togoto

Click this

Verify routine in view

Verify entire project

2. Go to an error or warning,

Togoto

Do this

Specific error or warning

Double-click the error or warning.

Cycle through the list of errors and
warnings

Press [F4].

3. Close the Errors tab.
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4. To turn off duplicate destructive bit detection (it’s on by default), from the Tools menu, choose

Options.

Workstation Options

Categones

- Application” Change general preferences for RSLogix 5000

‘... Fart/Calar Project Directang:
- Tag Display - - -

5 Ladder Edtr [C-\RSLogix 5000\Projects |
i Digpla
Fu:unpt.n"élolor ¥ Enable Lock &head

= SFC Editar ¥ Enabls Duplicate Destuctive Eit@
Element Marming ¥ Search Baze Tag Description in Operand Comment Display
i Digplay

Use the following guidelines to create tags for a Logix5000 project.

Guideline

Details

Create user-defined data types.

User-defined data types (structures) let you organize your data to match your machine or
process. A user-defined data type provides these advantages:

¢ (One tag contains all the data related to a specific aspect of your system. This
keeps related data together and easy to locate, regardless of its data type.

e Each individual piece of data (member) gets a descriptive name. This
automatically creates an initial level of documentation for your logic.

e You can use the data type to create multiple tags with the same data lay-out.
For example, use a user-defined data type to store all the parameters for a tank, including

temperatures, pressures, valve positions, and preset values. Then create a tag for each of
your tanks based on that data type.

Use arrays to quickly create a group of similar
tags.

An array creates multiple instances of a data type under a common tag name.

e Arrays let you organize a block of tags that use the same data type and perform a
similar function.

¢ You organize the data in 1, 2, or 3 dimensions to match what the data represents.

For example, use a 2 dimension array to organize the data for a tank farm. Each element
of the array represents a single tank. The location of the element within the array
represents the geographic location of the tank.

Important: Minimize the use of BOOL arrays. Many array instructions do not operate on
BOOL arrays. This makes it more difficult to initialize and clear an array of BOOL data.

e Typically, use a BOOL array for the bit-level objects of a PanelView screen.
o Otherwise, use the individual bits of a DINT tag or an array of DINTs.
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Guideline

Details

Take advantage of program-scoped tags.

If you want multiple tags with the same name, define each tag at the program scope
(program tags) for a different program. This lets you re-use both logic and tag names in

multiple programs.

Avoid using the same name for both a controller tag and a program tag. Within a
program, you cannot reference a controller tag if a tag of the same name exists as a

program tag for that program.

Certain tags must be controller scope (controller tag).

If you want to use the tag

Assign this scope

In more than one program in the project

In a Message (MSG) instruction

To produce or consume data

To communicate with a PanelView terminal

controller scope (controller tags)

None of the above

program scope (program tags)

For integers, use the DINT data type.

To increase the efficiency of your logic, minimize the use of SINT or INT data types.
Whenever possible, use the DINT data type for integers.

o A Logix5000 controller typically compares or manipulates values as 32-bit values

(DINTs or REALs).

o The controller typically converts a SINT or INT value to a DINT or REAL value

before it uses the value.

o [f the destination is a SINT or INT tag, the controller typically converts the value

back to a SINT or INT value.

o The conversion to or from SINTs or INTs occurs automatically with no extra
programming. But it takes extra execution time and memory.
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Guideline

Details

Limit a tag name to 40 characters.

Here are the rules for a tag name:

¢ Only alphabetic characters (A-Z or a-z), numeric characters (0-9), and

underscores (_)

No more than 40 characters

Must start with an alphabetic character or an underscore

¢ No consecutive or trailing underscore characters (_)

Not case sensitive

Use mixed case.

Although tags are not case sensitive (upper case A is the same as lower case a), mixed

case is easier to read.

These tags are easier to read Than these tags
Tank_1 TANK_1
Tank1 TANK1

tank_1

tank1

Consider the alphabetical order of tags.

RSLogix 5000 software displays tags of the same scope in alphabetical order. To make it
easier to monitor related tags, use similar starting characters for tags that you want to

keep together.

Starting each tag for a tank with
Tank keeps the tags together.

Tag Name
Tank_North
Tank_South

Otherwise, the tags may end up
separated from each other.

Tag Name
North_Tank
-
other tags that start
with the letters o, p,
@, and so on.
South_Tank
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Document a Project

Use this chapter to document your RSLogix 5000 project. This makes the system easier to debug, maintain,
and troubleshoot.

What You Need

You need these items to complete the tasks in this manual:
e Personal computer running RSLogix 5000 software, version 16
¢ The project you are documenting

Follow These Steps

1. Describe a user-defined data type (page 98).

2. Add rung comments (page 101).

3. Enter and edit rung comments using Microsoft Excel (page 102).
4. Add comments to a function block diagram or SFC (page 105).

5. Add comments to structured text (page 107).
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User-defined Data Type

RSLogix 5000 software lets you automatically build descriptions out of the descriptions in your user-defined
data types. This greatly reduces the amount of time you have to spend documenting your project. As you
organize your user-defined data types, keep in mind the following features of RSLogix 5000 software:

ﬁﬂata Type: Tank

Mame: ITank
Description: Tank A
|
Members:
Marme Diata Type | Style Des\:{liptinn
Lewvel DINT Decimal Eurreh{ Liters
Freszure DIMT Drecimal K.pa
TEMP [g= == = =
Agitatt # Controller Tags - Pass_Through_Descriptions{controller)
Ingred) Scope: IPass_Through_Destj Shaw: |Show A Sort: IHQT
Inpred I F | Tag Mame o | Tupe Dezcription
I |5 Tanks Tank[4] | Tank
= Tanks{0] Tark TarkE—
[+]-Tankz[0].Level DIMT Tark®orent Liters — B
[+]-Tankz[0]. Pressure DIMT Tank Kpa
—Tanks[0] Temp REAL Tank Degreez C
[+|-Tankz[0] Agitator_Speed | DIMT Tank BPM of Agitator
—T ankz[0]. Ingredient_a, BOOL Tank Add Red
T anks{0] Ingredient_B EOOL Tank Add Blue. .
[=|-Tanksz[1] Tank. et Tank
[+]-Tanksz[1].Level DIMT wiest Tark &rert Liters \\\
[+]-Tanksz[1].Pressure DIMT Wwhest Tank Kpa C
L Tamk «l11 Taran [=1=4Y1 imct Tank Maarass T

Item

Description

Pass through of descriptions are automatically created when possible, RSLogix 5000
software looks for an available description for a tag, element, or member.
o Descriptions in user-defined data types ripple through to the tags that use that data
type.
o Description of an array tag ripples through to the elements and members of the
array.

Append descriptions to base tags. RSLogix 5000 software automatically builds a
description for each member of a tag that uses a user-defined data type. It starts with the
description of the tag and then adds the description of the member from the data type.

Edit pass-through descriptions so that you can use the data type and array description as a
basis for more specific descriptions.

In this example, Tank became West Tank.
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RSLogix 5000 software uses different colors for descriptions:

A description in this color Is a
Gray Pass-through description
Black Manually entered description

Turn Pass-Through and Append Descriptions On or Off

1. In RSLogix 5000 software, from the Tools menu, choose Options.

ay File Edit Miew Search Logic Communications | Tools ‘Window  Help

| Cptians. .. N |
Security L"E 3

Translate PLCS/SLC

Impoart...

Expoart...

Mation Direct Commands. ..

Bf controFLasH

2. Select the Display.

3. Turn on (check) or turn off (uncheck) the desired options.

Workstation Options

Categories:
El- Application =] _eral appearance for BSLogix 5000
= - u I Tag Descrption Dizplag Width: |2EI 3: [characters)
- Font/Color
- Tag Editor Display Tag Description Display Justification: ICenler 'I
= L?dlc:lje.[ Eldltm ¥ Show Pass-Thiough Descriptions
- Displa
Fonl:tl.n"élolnr ¥ Append To Baze Tag Descriptions
=) SFC Editor I” Show Grid
- Element Naming ¥ Show Sheet Boundaries
i Dizplay
- Fort/Color ¥ Show Full Drag
1 COM CAknr
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Paste a Pass-Through Description

To use a pass-through description as the starting point for a more specific description.

1. Right-click the pass-through description and choose Paste Pass-Through.
=101 %]

ontroller Tags - Pass_Through_Descriptions{controller)

Seoope: IF'ass_Thmugh_Des:j Shgw:IShUW-"-"-”

LI Sark: ITag Mame

=

IF' TagMName o | Tupe D ezcription -
1T | = Tanks Tark[4] Tank
[+]-Tanksz0] Tank Tank
3 [+|-Tanksz1] Tank Tank -
[+|-Tanksz[] Tank T
] Tanksl3] Tark 78 Gt chl
%I Copy ChrH-C
B Paste Chrl+y
| Paste Pass-Through [
Delete e Del
4 [[F [ Monitor Tags ) Edit Tags f 1] | Ay
2. Edit the description and press Ctrl + Enter.
Controller Tags - Pass_Through_Descriptions{controller) - IEllil

Scope: IF'ass_Thrnugh_Des:j Shgw:IShUW Al

;I Sart: ITag Marme

=

|»

IF' Tag Mame o] Type Dregcription
1T |=-Tarks Tank[4] Tank
[+-Tanksz[0] Tank, Tank,

2 [+-Tanksg1] Tank Tank. -
[H-T anks[2] Ta Wwhest Tank -
[+]-Tarks[3] Ta i

* n

4 [[F[\ Monitor Tags b Edit Tags f 1] |
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Add Rung Comments

Use a rung comment to describe the operation of a rung of ladder logic. You can also start the routine with a
rung that contains only a No Operation (NOP) instruction. Add a comment to this initial rung that describes
the routine in general.

1. Right-click the rung and choose Edit Rung Comment.

[E} MainProgram - MainRoutine i ]
I :
|| {MNOP
4 CutRung Chrl+3
Copy Rung Zhrl+C
B Faste -+
Delete Rung Del
Add Rung Zkrl+R b
Edit Rung Enker
Edit Rung Comment [ Zkrl+D |
Import Rung... y _I
-
Export Rung... , e A Refil_Hop 4 ]|

2. Type your comments.

E] MainProgran - MainRoutine ;Iglﬂ
i3] B[

Rung Comment For Rung: 0 ilﬂ X

D 1 1 1 1 1 1$D 1 1 I, 1 1 EI;ID 1
| =
F -

[~

1+

0 [NOP }— j

IF el ﬂ
4 |[¥ |, MainRoutine A Refill_Hop 4 | | ] |

3. Click the check to save the comment and close the entry window.
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Rung Comments Using Microsoft Excel

You can also use spreadsheet software such as Microsoft Excel to create and edit rung comments. This lets
you take advantage of the editing features in the spreadsheet software.

YT ST LA  Rung comments export in the CSV (comma delimited) format. Make sure you keep that format when you
save and close the export file.

Export the Existing Comments

1. In RSLogix 5000 software, add at least one rung comment. This helps to format the export file.

E] MainProgram - MainRouting - IEllil
] 5|55 s
This routine calls the erecution of all other routines., -
0 {MOP
JSR
1 Jump To Subroutine
Foutine Mame  Run_Conweyor
J5R
2 Jurnp To Subroutine
Routine Mame  Refil_Hopper
4| ¥ | y MainRoutine 1] ] v |

2. From the Tools menu, choose Export.

& RSLogix 5000 - Pass_Through_Descriptions [1756-L63]
File Edit Wiew Search Logic Communications | Tools Window  Help

Options...

Security 3

Translate PLCSISLC

Irnpaort. ..

Expart...
| I

tokion Direct Commands. ..
Efl ControlFLASH
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3. Note the location and name of the export file.

Eeport x|
Save in: Iﬁ Projects j - =5 -
DSampIes

File name:  |MyProject_1-Tags.CSY Expart |
Save as type: IHSLogiH A000 Irmport/E =part File (¥ C5W] j Cancel |
Help |

Tags: INDHE ﬂ
Logic: Comments: IAII j
4
4. Choose what to export.
5. Click Export.
Edit the Export File
1. In Microsoft Excel software, open the export file.
2. Enter rung comments.
-Io/x]
A B C D E [l F I =
| 7 _|TYPE SCOPE ROUTINE COMMENT OWHNING _ELEMENT LOCATION
This rautine calls the
execution of all ather
| & |RCOMMENT MainProgram MainRoutine  routines. MOP) 0
If the conveyor is not turning
| 3 |RCOMMENT  MainProgram hainRoutine  on or off, check this routine. 1
RCOMMENT program that routine that contains | comments for the leave rung
contains the rung the rung rung blank number

4. Save and close the file (keep it in the CSV format).
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Import the New Comments

1. In RSLogix 5000 software, from the Tools menu, choose Import.

# RSLogix 5000 - Pass_Through_Descriptions [1756-L63]*
File Edit Wiew Search Logic Communications | Tools  Window  Help

Cpkions. ..
Securiby 3

Translate PLCS/SLC

Impoatt. .. I |
&

Expoatt. ..

tokion Direct Commands. ..

ControlFLASH

2. Select the file that has the comments you entered (the export file).

wport x|
Laook in: Iﬁ Projects j - £ Ea-

MyProject_1-Tags.C5Y

File name: |M_|,|Proiect_1 -Tags. C5W

Irmpaort I
Files of type: | RSLogis 5000 Import/E spart Files [*C5Y) x| Cancl |
Help |

3. Click Import.

4. Check the Errors tab for the results of the import operation. To refresh the view of the ladder logic and

see the comments, close and open the routine.

Totals: -
0 tagi=) created
0 tagi{=) overwritten on collision
0 description{=) imported
1 new comment{=) imported
0 comment {=) overvritten on collision
Complete — 0 errori(=). 0 warningis=)

4| r|Y Errors 4 Search results A wvatch 4| 3
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Comments in a Function Block Diagram or SFC

Use Text boxes to add notes about the diagram or chart in general or a specific element. Or use a text box to
capture information that you will use later on as you develop the project.

Set the Word Wrap Option

Use the word wrap option to control the width of the text box as you type. You set the option for function
block diagrams and SFC independent of each other.

If you want text boxes to Choose this option

Automatically grow to the width of the longest line of text in the box.
[ wiord Wwirap

Turns conwveyar on and off based on statt and stop buttons.
If both start and stap are on, the stop button overnides the start button.

4a

Retain a fixed width and wrap the text. You can always manually resize the box.
v wiord Wiap

Turns conveyaor on and off
based an start and stop
buttons.

If both start and stop are on,
the stop buttan owerrides the
start button.

4a

1. In RSLogix 5000 software, from the Tools menu, choose Options.

& RSLogix 5000 - My_Project_1 [1756-L63] - [MainProgram - Run_Conveyor]
E Eile Edit Miew Search Logic Communications | Tools Window  Help

| Cptions. .. N |
Security L“S L4
Translake PLCS/SLC
Imnport...
Expoart...

Motion Cirect Commands. ..

| ControlFLASH
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2. Select the editor.

Wiarkstation Dyt

Labegonics:

mT ] -
Climplap
FrorbTioks

T E it Dl

=1 Ladda E dibo
Clioplap
- ForbeTCiok

-1 SFC Eder
Elurieend: g

- Fori¥Tinkn
=1 FELY Eclton

ForasTokn
-1 Sinsciured Test Edim
- Forie Tk

Change ihe appeaance of ike Sogueradal F
[~ Shows Tesl Boe:
st abion:
aff =

™ Scad e

I+ Wkse Teag Oesenphon DN s play 'Widih
¥ Show Descriplion Bowa:

I+ Zihow Toag Aac brfomelion

I Auicfi ol Dhuaing Onére Mordoing

3. Select or clear the word wrap option.

Add a Text Box

1. Drag the text box button from the toolbar to the chart.

4 2o+ |m= =|==]= ]| 28] =

A x|y SFC /

EEEEN=EEE

=

Step_000

¥ 12| | Tran_ooo

2. Type the comment and press Ctrl + Enter.

3. To attach the text box to a specific element, click the pin symbol and then the corresponding element.
A green dot shows a valid connection point.
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Comments in Structured Text

To make your structured text easier to interpret, add comments. Comments:

e let you use plain language to describe how your structured text works.

e download to the controller and upload from the controller.

e do not affect the execution of the structured text.

Follow these steps to add comments to your structured text.

To add a comment

Use one of these formats

Onasingle line

// comment

At the end of a line of structured text

(*comment¥®)

/*comment*/

Within a line of structured text

(*comment¥®)

/*comment*/

That spans more than one line

(*start of comment end of
comment*)
/*start of comment end of

comment*/

Here is an example.

Format

Example

//comment

At the beginning of a line
//Check conveyor belt direction
IF conveyor direction THEN...

At the end of a line

ELSE //If conveyor isn’t moving, set alarm light

light := 1;
END IF;
(*comment¥®) Sugar.Inlet[:=]1; (*open the inlet¥*)

IF Sugar.Low
Ls*) THEN. ..

(*low level LS*)& Sugar.High (*high level

(*Controls the speed of the recirculation pump. The
speed depends on the temperature in the tank.*)

IF tank.temp > 200 THEN...

/*comment*/

Sugar.Inlet:=0;/*close the inlet*/
IF bar code=65 /*A*/ THEN...
/*Gets the number of elements in the Inventory array

and stores the value in the Inventory Items tag*/
SIZE (Inventory, 0, Inventory Items);
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Language Switching

With RSLogix 5000 software, version 17, you have the option to display project documentation, such as tag
descriptions and rung comments for any supported localized language. You can store project documentation
for multiple languages in a single project file rather than in language-specific project files. You define all the
localized languages that the project will support and set the current, default, and optional custom localized
language. The software uses the default language if the current language's content is blank for a particular
component of the project. However, you can use a custom language to tailor documentation to a specific
type of project file user.

Enter the localized descriptions in your RSLogix 5000 project, either when programming in that language or
by using the import/export utility to translate the documentation off-line and then import it back into the
project. Once you enable language switching in RSLogix 5000 software, you can dynamically switch between
languages as you use the software.

Project documentation that supports multiple translations within a project includes:
e Component descriptions in tags, routines, programs, user-defined data types, and Add-On Instructions
e Equipment phases
e Trends
e Controllers
e Alarm messages (in ALARM_ANALOG and ALARM_DIGITAL configuration)
® Tasks
e Property descriptions for modules in the Controller Organizer
e Rung comments, SFC text boxes, and FBD text boxes

For more information on enabling a project to support multiple translations of project documentation, see
the online help.
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Go Online to the Controller

Use this chapter to access the project in the controller so you can monitor, edit, or troubleshoot the
controller.

What You Need

You need these items to complete the tasks in this manual:
e Personal computer running RSLogix 5000 software, version 16 or later, and RSLinx software
¢ The physical system to which you are connecting
¢ EtherNet/IP cabling
e EtherNet/IP communication card(s) for the for the module(s) in our sample project

e The project you want to access

Follow These Steps

1. Establish EtherNet/IP communication with the controller (page 110)

2. Go online to a controller (page 116)
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Establish EtherNet/IP Communication with the Controller

RSLinx Classic software handles communication between Logix5000 controllers and your software

programs, such as RSLogix 5000 software. To communicate with a controller (download or monitor data)

b

configure RSLinx Classic software for the required communication.

Logix5000 Controller or
Communication Module

i 3

Your Computer

EtherNet/IP network - ‘ RSLinx Classic Software l RSLogix 5000 software ‘

- - GX:XX:XX:XX:XX:Xé

| Ethernet

BOOTP Server Software

% RSLinx Gateway - RSWho - 1
File Edit ‘Wiew Communications Station CDE/CPC  Security  Window  Help

2| =] 18| elle| 2|
Gorel Pot Conigasin | Bover
v Autobrowse by EE Mat Browsing
¥ Obtain IP Address from Eootp Server = --g;rﬁiitggéeljf::jfgmﬂ-rfet
-2 AB_DF1-1, DF1
IP Address: 192 0 168 . 1 . 200 D2 48 ETH-1, Ethernet
BB 192.168.1.200, 1756-ENET/A, 1756-ENET/A
E| 192.168.1.201, 1756-ENET/E, 1756-ENET/E
-3 Backplane, 1758-410)4
- 00, 1756-L55/4 LOGIXGSSS, 1756-L55/0 1756-M14)A LOGIXEE5S
[+l 01, 1756-ENET/A, 1756-EMNET/A
- 02, 1756-L55/8 LOGIXSSS5S, 1756-L55/0 1756+ M23,I'F\ LGEIRE555
- , 1756-L6% LOGINEE63, 1756-L63 /4 LOGIXGSES
----- EI4 1756-IB1611A, 1756-IE161/A DCIM ISOL
----- 05, 1756-0B16004, 1796-0B1600A DCOUT DIAG
----- 06, 1756-ENET/E
----- 07, 1756-0FaW /A, 17S6-CFEYTIA mrKny
Item Description

Ethernet address (MAC)

Address that is assigned to a module at the factory.
e The module always keeps its ethernet address.
¢ To determine the ethernet address of a device, look for a sticker on the device.
e An ethernet address uses this format:
XX IXXIXXIXXIXXIXX

IP address Address that you assign to a module for communication over a specific ethernet network.
An IP address uses this format:
XXX . XXX . XXX . XXX

BOOTP Configure a device to request an IP address over an ethernet network from a BOOTP server.
Out of the box, Allen-Bradley EtherNet/IP devices are configured for BOOTP.

BOOTP server Software program that receives BOOTP requests from ethernet devices and assigns
IP addresses. RSLinx software revision 2.40 and later includes BOOTP server software.

Driver Establish communication over a specific network.

Path Communication route to a device. To define a path, you expand a driver and select the
device.
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Equipment and Information That You Need

1. Depending on your controller, you may need a communication module or daughter card.

2. Determine if your EtherNet/IP network is connected to the Internet or if it is a standalone network
that does not connect to the Internet?

N E

KT

i

3. For the EtherNet/IP device (controller, bridge module, or daughter card), obtain the following:

Obtain this

If your network is connected to the
Internet, from this source

If your network is a standalone network
that does not connect to the Internet, from
this source

Ethernet address

Sticker on the device

Sticker on the device

IP address

Subnet mask

Gateway address (may not be required)

Network administrator

192.168.1.x, where x = any value between 1
and 254"

255.255.255.0)

Not needed

(1)

addressing, the computer must also use that addressing but with a different x value.

(2)
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Connect Your EtherNet/IP Device and Computer

Connect your EtherNet/IP device and computer via ethernet cable.

ATTENTION If you connect or disconnect the communications cable with power applied to this module or any device on
the network, an electrical arc can occur. This could cause an explosion in hazardous location installations.

Logix5000
Controller or
Communication

Module

Ethernet
Switch

Standard Ethernet Cables With
RJ-45 Connector

Logix5000 —or-

Controller or
Communication
Module

Crossover Ethernet Cable With
RJ-45 Connector

Assign an IP Address to the Controller or Communication Module

Follow these steps if you do not have a serial connection to the controller.
1. Start BOOTP server software by either of the following:

e Start > Programs > Rockwell Software > BOOTP-DHCP Server > BOOTP-DHCP Server
e Start > Programs > Rockwell Software > RSLinx Tools > BOOTP-DHCP Server.

2. If this is the first time you are using the software, type the subnet mask and gateway (if required) for
your network and then click OK.

Defaults
SubnetMask:I o0 . 0 . 0 0

Gateway: | 0 . 0 . 0O . D
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3. Double-click the Ethernet address of the controller/communication module.

#§ BOOTP/DHCP Server 2.3

File Tools Help

Request Higtory
Clear History | Add to Belatior List

[k min: zec) | Type | Ethernet Address [MAC)
10:52:06 BOOTP  OC:00:BC:05:74:EB
10:52:M BOOTP  00:00:BC:06:00:34
10:51:59 BOOTP  0C:00:BC:05:74EB

4. Type the IP address and click OK.
5. In the Relation List (lower section), select the device and click Disable BOOTP.

This lets the device keep the address even after a power cycle.

Relation List
Mew | Delete | Enable BOOTP | Enable DHCF | ©

00:00:BC:

Ethernet &ddress [MAC | Type | IP Address
BB ik

BOOTP

6. When you close the BOOTP server software, you are prompted to save your changes.
e If you want a record of the IP address that you assigned to the device, save the changes.

® Regardless of whether you save the changes, the device keeps the IP address.
Follow these steps if you have a serial connection to the controller.

1. Start RSLinx software.

2. Click [&5].

3. Browse to the EtherNet/IP device.

File Edit Wiew Communications Station DDEJOPC  Security  Window  Help
=| & S8 @iz ¥
Brswho-1
v Autobrowise kot Brow:

== workskation, USMAYHMILLS
-,5'2,5 Lir Gakeways, Ethernet
El-&5 AB_DF1-1, DF1
. =-f] 01, 1756-L1/A LOGIRSSS0, 1756-L1}A 1756-M
=3 Backplane, 1756-47/4
; H 00, 1756-EMET/A, 1756-EMET A
- 01, 1756-L1/& LOGIXSSS0

4. Right-click the device and choose Module Configuration.
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5. Click the Port Configuration tab.

6. Depending on your device, either:
e Select the Static button.

e Clear (uncheck) the Obtain IP Address from BOOTP Server check box.

General  Port Configuration |

Metwork, Configuration Type
{%" Stalic: ' Dynamic

General  Port Configuration | ’7

) Uze DMHER b ahtaim network configuratian.

& [Ize BEOOTE to obtain netwark canfiguration.
[~ Obtain IP Address framm

IP Address: [0 0.0 0
P Address: I o Metwork bask: I 0. 0. 0.0
Subnet task: I 0 Gateway Address: I o.o0.0.10

Gateway.&ddress:l o . o . o .0

7. Type the:
e [P address.
e subnet mask.

e gateway address (if required).

8. Click OK and then click Yes.

Assign an IP Address to Your Computer

If your EtherNet/IP network is a standalone network and your EtherNet/IP device uses IP address and
subnet mask values, you may need to change the IP address and subnet mask values for your computer.

1. Choose Start > Settings > Network and Dial-up Connections.
2. Right-click on Local Area Connection.

3. Choose Properties.

1 Network and Dial-up Connections
J Address Metwork and Dial-up Connections

J File Edit Wiew Favortes Tools Advanced Help

J 4=Fack ~ = - | @ search [ Folders  {#History ||a

Make Mew Connection
==

Disable
Network and Dial-up Status
Connections Create Shortcut
Delete
Local Area Connection Rename

Type: LAN Connection

Properties
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4. Select Internet Protocol (TCP/IP).

5. Choose Properties.

Local Area Connection Properkies 2 x|
General |

Connect using;

| Intel[R] PROA1000 MT Mebwark Connection

Canfigure
Components checked are used by this connection:
Client for Microsoft Networks

le and Printer Sharing for Microsoft Metwarks
ternet TCP/IP)

Install | Uninstall | Propertiex I

6. Select Use the following IP address.

7. Change the IP address and subnet mask

2|
General |

You can get IP setiings assianed automatically i your netwark supports
this capabilty. Dthervise, you need to ssk your netwark administrator for
the apprapriate |P seftings.

' Dbtain an IP addess automatically
& Use the following IP address:

IF address: 192 166, 1 . 5
Subnet mask: 255 255 . 255 O
Defaul gateway:

8. Click OK.

Configure an Ethernet Driver

1. Start RSLinx software.

2% R5Link Gateway
File Edit Wiew Communications

Staktion DDEJOPC  Security  Window Help
2 & g8 &lie| ¥

2. Click [&].

. Add Mew..
3. Select Ethernet devices and choose .

Configure Drivers
".ﬂwailable Driver Types:
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4. Accept the default name.

Add New RSLinx Driver

Choose a name for the new driver.
[15 characters masimurm)

JAE_ETH-

5. Type the IP address of the controller or communication module.

Station Mapping |

Station Host Name
a 192168.1.200
E3 Diriver

6. Click OK.

The driver is successfully configured and running,

Configured Drivers:
Mame and Degcrption | Statuz |
AB_DF1-1 DF1 Sta; 0 COMI: RUNMING Running
Running

48 ETH-1 A-B Ethernet BUNNING
4B _ETH-2 A-B Ethernet RUNMNING

Online with a Controller

To monitor a project that is executing in a controller, go online with the controller. The procedure that you

use depends on whether you have a copy of the project on your computer.
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If Your Computer Has the Project For the Controller
1. Open the RSLogix 5000 project for the controller.

& RSLogix 5000 - My_Project_1 [1756-L1]
File Edit Wiew Search Logic Communications  Tools  Window  Help
Tew, .. Chrl+n
Qpern, ., Chrl40
Close
Save k43
Save As...
Mew Component L3
Compack
Print... k4P
Print Opfions, ..
1 My _Project_1.8CD
2 My_Project_2,8C0 k
3 My _Project_3,ACD
2. Click to define a path to the controller.
Path [AB_ETH-14152.168.1. 200B ackplane\ ~1E |
3. Select the controllet.
iz Who Active
V¥ sutobrowse Hefresh I
=+, workstation, USMAYHMILLS
-,5'2,5 Lirx Gateways, Ethernet
=& AB_DF1-1, DF1
: @ 01, 1756-L1j4 LOGIXSSE0, My_Project_1
Ef,g AE_ETH-1, Ethernet
4. Click st ]

If Your Computer Does Not Have the Project For the Controller
1. Open the RSLogix 5000 project for the controller.
2. Click to define a path to the controller.

Path [AB_ETH-14152.168.1. 200B ackplane\ ~1E |

Publication 1756-QS001E-EN-P - October 2009 117



Chapter7  Go Online to the Controller

3. Select the controllet.

& who Active

v &utobrowse Fefiesh I

- warkstation, LISMAYHMILLS

ﬁ Linx zateways, Ethernst

El-&% AB_DF1-1, DF1
@[] 01, 1756-L1fA LOGIXSSED, My_Praject_L
g5 AB_ETH-1, Ethernet

o ok [0 ]

5. Click | 2#kctfile.. | to create the project file on your computer.

Connected To Upload

Options |Genera|| DatE.-"TiITIEI t ajor Faultsl Minar Faultsl

Conditior:  The project file y_Project_2AC0" waz not found in pour project directon.

Laok i Ia Projects j -

ly =

File: narme:

6. Click and then [ Yes |

118
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Program a Project Online

Use this chapter to edit your logic while the controller continues to control your machine or process.

What You Need

You need these items to complete the tasks in this manual:
e Personal computer running RSLogix 5000 software, version 16 or later, and RSLinx software
® The physical system to which you are connecting
¢ The project you want to access

Follow These Steps

1. Edit Logic While Online (page 119)

2. Finalize All Edits in a Program (page 124)

Edit Logic While Online

Online edits let you change your logic while your machine or process continues to run.

Use.extreme caution vvhen you_edit logic online. Mistakes can injure personnel and damage
equipment. Before you edit online:

A e assess how machinery will respond to the changes.
o notify all personnel of the changes.

When you edit an SFC online:

e the SFC resets to the initial step.
e stored actions turn off.
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As you perform online edits, RSLogix 5000 software uses markers to show the state of your edits.

Relay Ladder Function Block, Structured Text, SFC
AR A 9|5 V5 W] ¥E s )
5 (EEE T
| B — (@) Ei
: : MyTﬁg_[L‘M MyTag_1.15 é I — =]
' [~ T ———
R tdyTag 1.14 MyTag 1.15 2 Pack_In_Carton
5 P E —
R il =
(|| \MainRoutine* / 4 | vl | A ] Y MeinRou..* hPack_Ca... |d| ] v |
This marker Means Description
Relay ladder i Original logic When online, RSLogix 5000 software continues to show you the ariginal logic
I while you edit a copy of the logic (pending edit). A green border or side rail shows
or- which logic the controller is currently running.
In function block, structured text, or SFC, use the buttons above the routine to
E e switch between different views.

Function block
Structured text
SFC

1ol
| || | W] PIFE wlsd
EEED: jt [

Relay ladder

Function block
Structured text
SFC

Pending edits

This is a copy of the original logic for you to edit. Any changes remain on your
computer until you accept the edits.

o In relay ladder, you edit individual rungs within a routine.
e In function block, structured text, or SFC, you edit an entire routine.

120

Publication 1756-QS001E-EN-P - October 2009



Program a Project Online ~ Chapter 8

This marker Means Description
Relay ladder | Test edits When you accept your pending edits, the software downloads them to the
I controller and marks them as test edits but the controller continues to execute the
original logic. You then manually switch execution to the test edits or back to the
-or- original logic (test and untest the edits).
Dag_
0 If you Then
. Test the edits o Execution switches to the test edits (all test edits
Function block
execute).
Structured text . . . . :
SEC o Qutputs in the original logic stay in their last state

unless executed by the test edits (or other logic).

o Inan SFC, the chart resets to the initial step and
stored actions turn off.

Untest the edits o Execution switches back to the original logic.

o Qutputs in the test edits stay in their last state
unless executed by the original logic (or other
logic).

e Inan SFC, the chart resets to the initial step and
stored actions turn off.

In relay ladder, if you delete a rung the software immediately marks it as a test
edit (upper-case 'D' character).

Start a Pending Edit

1. For relay ladder, click (select) the rung that you want to edit.

2. Start a pending edit.

EI MainProgram - MainRoutine ;|g|5|_ ;|g|5|_
(L] 2l @2 #[% s ) || B %] #E i »)
e = | 2=l 8l BT = B
1E oo B
| [ |
4][¥] yMainRout... £ Pack Ca.. 4| | » |v | 424 Mainfou..* hPack_Ca.. [4] | 3 |v |
Relay Ladder Function Block, Structured Text, SFC
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Make and Accept Your Edits

1. Make your changes.

2. Accept your changes.

The changes download to the controller and become test edits.

[El MainProgram - MainRouting™® =10/ x|

C(ee ] el 2% wlz]  ®|
E| =

[
Y- Cr—
T
e m
r
[
4] ¥ ] \MainRou... § Pack Ca.. 4] |¥] |

Relay Ladder

Test the Edits

1. Test the edits to see if they execute as intended.

EI MainProgram - MainRoutine*®

] [‘5|“'§|Ev|

3¢ (—
R
e 7
R
4] ¥ ] \MainRou...* 4 Pack Ca 4] I¥] |

E:jMainPrngram Pack_Cartons

72| |5 32| ¥ w3

=Tk

o

JE'E_I_l!lﬁil

A B 5 [E:

[

= I

z

[

4 |[F ] MainRou..* hPack_Ca.. 4] | AN

Function Block, Structured Text, SFC

% MainProgram - Pack_Cartons =1O] =|

P

A & B

4| F | MainRou..* h Pack_Ca... 4| |

Relay Ladder
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2. Click Yes to test the edits.

RSLogix 5000

& Test editz for program M ainProgram'.

/l
%" The fallawing routines cantain edits:

MySFC

& The Test Accepted Program Edits operation will leave the following

outpLts in their lagt state:

Outputs in'D* and 'R’ rung edit zones.

Outputs it the Original Yiew. Chart will be rezet toinitial step.

Outputs it the Original Wi,
Outputz in the Original Wi,

Test accepted program edits?

Yes Mo

3. If the edits are not correct, click

To make changes, start another pending edit.

Assemble and Save the Edits

1. Assemble the edits.

The edits become permanent and the original logic is removed.

] ] s3] [ B4
El -

3 E _I
R
P I E <0 -
R
|
1] | \MainRou..." £ Pack Ca.. 4| I |

E) MainProgram - Pack_Cartons (Testing Edit

N EE R |

-loix|

to switch execution back to your original logic (untest the edits).

%

{][# % MainRou..* hPack_Ca... 4] |

N

Relay Ladder

2. Save the project.
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Finalize All Edits in a Program

The Finalize All Edits in Program option lets you make an online change to your logic without testing the
change.
y Test Accepted Program Edits
& Untest Accepted Program Edits

!v fssemble Accepted Program Edits
ﬁ{ Zancel Accepted Program Edits

(8 Finalize All Edits in Pragram p CtrHeshife+F |
Lar=

_in|x]
|5 &% Wikl FIFE wsd (&

ATTENTION Use extreme caution when you edit logic online. Mistakes can injure personnel and damage equipment.
Before you edit online:

e assess how machinery will respond to the changes.
e notify all personnel of the changes.

When you choose Finalize All Edits in Program:

e all edits in the program (pending and test), immediately download to the controller and begin
execution.

e the original logic is permanently removed from the controller.
e outputs that were in the original logic stay in their last state unless executed by the new logic (or other

logic).
If your edits include an SFC:

e the SFC resets to the initial step.
e stored actions turn off.

Follow these steps to use the Finalize All Edits in Program option.
1. Start a pending edit.
2. Make your change.

3. Choose Finalize All Edits in Program.

IMPORTANT When editing online, if the program scan time is large, or the number of modified rungs is large, you might
see HMI and RSLogix 5000 communication timeouts when edits are finalized.

The timeout is caused by the (scan time) x (number of changed rungs). You could have a large program with
a very fast scan, or a lot of rungs (but you only modified a few), and you will not see a timeout.
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Troubleshoot the Controller

Use this chapter to obtain basic diagnostic information about your system and perform basic tasks.

What You Need

You need these items to complete the tasks in this manual:
e Personal computer running RSLogix 5000 software, version 16 and RSLinx software
¢ The physical system you are troubleshooting
e The project you want to troubleshoot

Follow These Steps

4. Troubleshoot I/O communication (page 120).
5. Clear a major fault (page 127).

6. Search a project (page 128).

7. Browse logic (page 130).

8. Force an 1/0O value (page 131).

9. Create and run a trend (histogram) (page 135).

10. View scan time (page 138).
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Troubleshoot I/0 Communication

If there is a problem with several of the devices in your system, communication with an I/O module may

have failed.

The I/0O indicator on the front of the controller and in the programming software indicates status.

Rem Prog ] ™ Program Mode
m N Cortraller OK.

Mo Edits =

=

= 1/0 0K

= Wl Battery Fault

1]

If the indicator is Then
Off Either:

o There are no modules in the 1/0 configuration of the controller.

o The controller does not contain a project (controller memory is empty).
Solid green The controller is communicating with all the modules in its /0 configuration.

Flashing green

One or more modules in the I/0 configuration of the controller are not responding.

The Controller Organizer also shows status.

23 Controller My_Controller_1
220 Tasks

[[31 Mation Groups

[ add-on Instructions

o ] ]

031 Data Types

3 Trends

—--£5] 1) Configuration

—- = 1756 Backplane, 1756-A10

0 [2] 1756-L61 My _Contraller_1
[4] 1756-MODULE Pushbuttons_Lakche

ule Defined Taas

Description

Status offline
Maculs Fault

<

d -
-
>v |
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Indicator Description

A Shows that the controller is not communicating with the module.

Module fault Communication with a module has failed.

Connection Communication link between 2 devices, such as between a controller and I/0
module, PanelView terminal, or another controller. Logix5000 controllers use
connections to communicate with the modules in its /O configuration.

Clear a Major Fault

If your entire process unexpectedly shuts down, the controller may have experienced a major fault. A major

fault is a condition severe enough for the controller to shut down.

1. Go online with the controller.

2. Choose Go To Faults.

Faulted [ ) Frogram Made
Mo Forces v W Contraller Fault
—E}" W Battery Fault

[ 1/0 Mot Present
il

Mo Edits

3. Use this information to correct the cause of the fault.

Datea’Timel .-’-‘«dvanced' SFC Er:ecutionl File I Hedundanc_l,ll Morvolatile Memoryl Memory
General | SerialPort | SpstemProtocol | UserProtocol  Maior Faulks | hinor Faults

1 major Fault since lagt cleared, Clear Majors

Fecent Faults:

1411998 2:06:21 A -
[Tepe 04] Program Fault [zan be tiapped by a fault routine]
[Code 34] A timer inztruction had a negative walue for it

FRE or ACC.

Task: tainT ask

Program: MainProgram

Foutine: MainR outine

Location: Rung 0

4. After you correct the cause of the fault, click | Clear Maiors |,
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Search Functions in a Project

You can find an element of your logic (such as a tag, instruction, or comment) based on the characters that
you search for.

To find a(n) Specify Example

Tag Full or partial tag name MyTag 1
Comment/description Text within the comment/description fan

Instruction Mnemonic of the instruction OTE

Instruction and tag Mnemonic and tag OTE MyTag 1

Search for All Occurrences of a Element

1. Open the RSLogix 5000 project that you want to search.

2. From the Search menu, choose Find.

Find what | =]

Lirnit T ITe:-:t Oy j
Find Where: [ Routines =]
v wiap Direction:

[ Match whole Waord Only " Up & Down

— Find "ithin

Function Block Diagrams, Ladder Diagrams, Sequential Function
Chartz, Structured Test

Components: Options:

Function Block Diagrars Instruction Main Operand Comments
[wlInztruction Operandz

[w]Inztructions

[w|Fiung Comments

[w|Fung Types

Sequential Function Charts
Structured Text

128 Publication 1756-QS001E-EN-P - October 2009



Troubleshoot the Controller ~ Chapter 7

3. Specify the search criteria.
a. Type the characters to find.

To browse for a tag, click [, select the tag, and click OK.
To select a bit numbet, click the w.

IM_I,I_F'miect_3 [controller] j
Tag Mame |Data Type |Descrip
[F-Local4:C ABATS6_DEC:O
[=-Locat4:0 ABATSE_DLEO
acal 4:.Fault CiMT

Laocal41Data  w|DINT
—~ 5 |a 1011 12[13[14[15
16[1718[13)20(21|22[23
24(25 26|27 |28 2a[30[31

b. Choose Text Only.
c. Choose All Routines.

d. Select each language and check the options in which to search.

To display this section of the dialog box, click [Findithin>>

4. Click _ Findal

Go to an Instruction

1. To go to an instruction, double-click it.

|Searching through HainProgram — HainFEoutine. . -
Found: Rung 2. IC, Inz=truction Main Operand Comments: . . p cooling

. Instruction Main Operand Comment=s: . . p cooling
Found: Rung 3. OTU, Instruction Main Operand Comments: .. .p cooling |

5| |% Errarz ), Search Results {TWaich 7 EX| 3

2. To show a list of cross-references to a tag, right-click and choose Go To Cross Reference.

Faint zhop cooling
fan
MuTag 1.1 byTag 1.2 tuTag 2.0
1E T1E
il 1 ¢ ———- ——1
Paint shop cooling
fan
MyTag 2.0
1E
1 E
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3. To go to an instruction, double-click it.

il Cross Reference

=101

Type: [Tag ~| Scope: |Mainpmg,am vI Show: IShow Al ~|
Mame: IM}'TEQ_2-U 'I Refresh |
E.. | Program | Roukine | Location | Referance | B... | Drestruckive
OTE MainProgram E_l MainR.outine Rung 2 MyTag_z.0 ¥

AlC MainProgram MainR.outine Rung 2 MyTag_z.0 N

aTu MainPragrarn MainRoutine Rung 3 MyTag_2.0 @

. | AL
A | B [, By Logic # By Tay # Tay Hierarchy f

A "Y" means this instruction changes the value of the tag.

Browse Logic

To browse the logic of a routine for a specific item (such as an instruction, element, tag, or comment), use the

Browse Logic window.

1. In RSLogix 5000 software, from the Search menu, choose Browse Logic.

RSLogix 5000 - My_Project_1 [1756-L63] - [MainProgram - Refill_Hopper]
File Edit Wiew | Search Logic Communications Tools  Window  Help

Find... Zkrl+F
Replace. ., Zhrl+H
Ga To... Chrl+G

Browse Logic... I\CtrI+L
| M

Cross Reference Chrl+E

5 Find Mext F3
By Find Previaus shift+F3
Mewk Reanle F4

130
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2. Expand and collapse entries to see or hide its contents.

x
Eind: | ﬁ?l
Logic |Language Element |Description
- MainT ask =
IJ:'I—Ea MairPragrani Cantralz fill and pack line

E:ij M ainf outine M air routing that calls the execution of all ather routines in tl
Fack_Cartons FPackages product in carton according to package size
] Fackages praduct and then packs it 8 to a cartan
— @ Package Step Puts product into package

£

— & Product_lr_Package Transition
— & Pack_ln_Carton Step
L @ Product_|n_Carton Trangition

=& Refil_Hopper

Line 1
Line 2
Lire 3
[ e Inlet
Lirne 4
H-E= Line &
Line &

EI— Fun_Corveyor
L3 Unscheduled Programs

FPacks product inta 8 size carton

M aintaing sugar level in sugar hopper

When the sugar hopper gets low, refills the hopper.
low lewel LS

Open the inlet

Turng the corveyor on and off

3. To go to the location of a element in logic, select the element and click Go To.

Forcing an I/0 Value

Use a force to override input data or logic when you need to:

e test and debug your logic.

e check wiring to an output device.

e temporarily keep your process functioning when an input device has failed.

ATTENTION

Forcing can cause unexpected machine motion that could injure personnel. Before you install, disable, or
remove a force, determine how the change will effect your machine or process and keep personnel away

from the machine area.

Enabling I/0 forces causes input, output, produced, or consumed values to change.

If you remove an individual force, forces remain in the enabled state.

If forces are enabled and you install a force, the new force immediately takes effect.

Publication 1756-QS001E-EN-P - October 2009

131



Chapter7  Troubleshoot the Controller

If you want to Then

Override a value Install an 1/0 force (force an 1/0 value)

Stop an individual force but leave other forces enabled and in effect | Remove an individual force

Stop all /0 forces but leave the 1/0 forces in the project Disable all I/0 forces

A force overrides a value from an input device or logic.
e Forcing an input tag overrides the value from the input device.
e Forcing an output tag overrides your logic and sends the force value to the output device.

kA
Move
Source Flow MWalve 1
B00#
Dest Local 7:0.CHOData
L B00#
Local:4:1.Data.0 Local:5:0.Data B
T
Ll

When forces are in effect (enabled), a pp appears next to the forced element.

BNOT _I

Boolean Mot
9 [ ]

0
)3— i In Out [F— & Local:5:0.Data. 15

The force indicator on the front of the controller and in the programming software indicates status.

Rem Run m [~ 1/0 Farces; | REM |
Erabled ‘—1;—‘

Forces - Inztalled
Mo Edits g;_ 7 SFC Forces:
Dizabled
Mone Inztalled @ ll
If the indicator is Then
Off e No tags contain I/0 force values.

I/0 forces are inactive (disabled).

Flashing amber

One or more tags contain a force value.
I/0 forces are inactive (disabled).
When you enable 1/0 forces, all existing I/0 forces take effect.

Solid amber

I/0 forces are active (enabled).
e Force values may or may not exist.
e When you install (add) a force, it immediately takes effect.
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Install an I/0 Force (Force an /0 Value

1. Go online with the controller and open the routine that contains the tag that you want to force.

2. Right-click the tag and choose Monitor.

FA 0
Move
Source Flow_Valve_ 1
R0.0€
Dest Local:7:0.ChOD ata
L R0.0€
Local:4:1.Data.0 Local5:0.Data b
e e e
LJuly|

3. If necessary, click the + sign of the tag to show the value that you want to force (for example, the
BOOL value of a DINT tag).

Tag Hame it | Walue & | Force Mask €
[+-Lozal:4:C [ — -
[=|-Local:4:1 f...1 Forced
[+]-Local:4:1.Fault Z#00. ..
[=]-Local:4:.Data BIZED..| 2800
—Local4[.Datad |k 1 1
—Local:4:1.Data

4. Install the force value:

Toforce a Do this

BOOL value Right-click the tag and choose Force ON or Force OFF.

Integer or REAL value In the Force Mask column for the tag, type the value to which
you want to force the tag and press [Enter}.

5. From the Forces menu, choose I/O Forcing > Enable All I/O Forces and click .

Fem Fun ™ 1/0 Forces: |_FEM ]
Enabled ‘—1;—‘
Installed
[ SFC Faorces:

Dizabled
Mone Installed @ ll
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Remove an Individual Force

1. Go online with the controller and open the routine that contains the tag that you want to force.

2. Right-click the tag and choose Monitor.

BNOT J

Boolean Hot
L]

0 1
)3— ln OutE— & Local§i0batatd

3. If necessary, click the + sign of the tag to show its members (for example, the BOOL value of a DINT

tag).
Tag Hame @ |Yalue *# | Force Mazk
[+]-Lozal4:C L A
[—|-Lazal 4:1 A Forced
[+-Lozal:4:1.F ault Z#00. ..
[=J-Laocal:4:1.Data BZE0. .| Z#.. ...,
—Local:4:.Data 0 |e 1 1
—Local:4:.Data

4. Right-click the tag and choose Remove Force.

Disable All I/0 Forces
1. Go online with the controllet.

2. From the Forces menu, choose I/O Forcing > Disable All I/O Forces and click .

Fiem Run [ 1/0 Farces: L REM |
. Enabled ‘—1;—‘

Forces Installed

Mo Edite 7 SFC Forces:

Dizabled
Mone Installed @ ll
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Data Trend (Histogram)

Trends let you view sampled tag data over a period of time on a graphical display. Tag data is sampled by the
controller and then displayed as point(s) on a trend chart.

=10l x|
Run | Stop | Errars. . | Log - | |Lu:ugging Stoppec
[E MyTag_1.01] MyTrend 1 Saturday, July 2E B:16:21 AM
— o R~
] MyTag 1.11
— 0 I
1]
1 < — TagValues
0
81613 &b A 1621 Ak
F]
| )
Tags L Time

Run a Trend for a Tag

Right-click the first tag that you want to trend and choose Trend.

CMP
Compare
Eupreszzion Timer_1.ACC < [Timer_1.PRE/2)]

Publication 1756-QS001E-EN-P - October 2009 135



Chapter7  Troubleshoot the Controller

Add More Tags to the Trend

1. Right-click the chart and choose Chart Properties.

B2 Trend - <MyTag_1 0 5 i [m] 4]

Fuir | Stop | Errors... | Log - | ILogging
O M_I,JTag_'I.D <MuTag 1_0_5: Friday, &ugust  11:20:18 AM
1]

2

oo o O o=

—
—
[
=
=
o
I

=l
]
E=
=]
=l
=

2. Click the Pens tab.

Mame I Genelall Display Pens IX-.t’-‘n.r:iSI Y-.-’-‘n.:-tisl Tem

Pen Attributes
Tag Mame Colar Wigible Width
1 |MyTag 1.0 1

3. Click Add/Configure Tags |

4. Seclect a tag to add and click .

To change the scope, select a scope.

5. To select a bit number, click w.

Mew Trend - Add/Configure Tags

Scope:

IM_I,I_F'miect_1 [controller) j

AevailableT ags: Tags To Trend:
Tag Mame Data T w
[-Remate_Comm:5:C AR D1 (213141557

g |9 1o 12131415
16|17 |16(19|20|21 |22|23
24| 25|26|27|28|29(30 |3

6. When you have added the required tags, click OK.

7. Click the Y-Axis tab.
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8. Choose the type of graphing and click OK.

RS&TrendX Properties

MHame I Generall Displa_l,ll Penz I Sz AR | isolated graphing

~ Minimum £ maimum «alue optiors Plots each pen in a separate band of a TrendX chart.
% Automnatic [best it based on actual data) i i i
 Preset  [use min/max setting from Pens tab) Isolated graphing Nonisolated graphing
" Custom

= i value

% et it valie IEl

= i walie

% Actual mavimum valie [ 100

W lisolated araphing

I isolated araphing

P Selectizolated or non-isolated graphing on the Trendx dialog box - Y-Axis tab.

— Dizplay options
v |solated graphing

IIj j % izolation

9. To resume the trend, click .

Save the Trend

1. Close the trend.

= Trend - MyTrend_1 - ﬂ

Run | Stop | Errars... | Log - | |LoggingStuppec

[E MyTag 1.001| MwTrend 1 Saturday, July 2E 21621 AM
B MyTag 111 1 "
0 —]

B16:19 A B1E:21 AM
H [

You get the choice to save the trend for future use.
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2. Type a name for the trend and click .

MName: I

Dezcription:

Sample Period; I'“:|

View Scan Time

-3 Controllsr My_Project_L
E1-25] Tasks

E% MainTask.

: Cﬁ; MainProgram

£ Unscheduled Programs

-3 Mation Groups

-7 Data Types
-3 1jo Configuration

A Logix5000 controller provides two types of scan times. Each serves a different purpose.

Scan Time

Description

Elapsed time (task scan time)

Time that has elapsed from the start of a task to the end of the task, in
milliseconds. The elapsed time of a task includes the time that the task is

interrupted to service communications or other tasks.

Execution time (program scan time)

Time to execute the logic of a program (its main routine and any subroutines that
the main routine calls), in microseconds.The scan time of a program includes only
the execution time of the logic. It does not include any interrupts.

View Task Scan Time

1. Right-click and choose Properties.

] Controller Tags
53 Controler Fault Handler
[ Power-Up Handler

=63 Tasks
= % MainTask
+ EE; MainProgram

#-[23 Motion Graups

[ #dd-0n Instructions
w3 Daka Types

23 Trends
#-3 1fo Configuration

138

(27 Unscheduled Programs | Phases
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2. Click the Monitor tab.

I Task Properties - MainTask
Generall Eonfigurationl Program Schedule  Monitor |

Scan Timez [Elapzed Time):

b aw: I'I .302000 ms
’—i Last: ID.D4EDDU ms

Elapsed Time of The Last Execution of This Task

Maximum Elapsed Time of the Task

View Program Scan Time

1. Right-click and choose Properties.

& Controler Tags
23 Controller Fault Handler
(23 Power-Up Handier
=3 Tasks
-6 MainTask
+ E}; MainProgram
[3 Unscheduled Programs | Phases
+- (22 Motion Groups
(23 Add-On Instructions
+-[1 Data Types
[ Trends
+- [ [jo Configuration

2. Click the Configuration tab.

Gereral  Configuration |

Agzigned Routines:

Mair; I t zinF outine

Fault:

Scan Times [execution lime]:

LT |94 us HesetMaHl
Last: I‘ID— Lz

Maximum Execution Time of This Program

Execution Time of the Last Execution of This Program
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Notes:
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enter
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assign IP address 110

communicate with controller 110

execution
choose controller mode 32
task 36
time 138
export
ladder logic 73
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external request
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respond to lost communication 65

F

faceplate
add 81
fault
controller 127
I/0 module 126
file
See array
finalize all edits in program 124
find
See search
firmware
update during download 30
force
1/0 value 131

function block diagram
create sheet 77
document 105
edit online 119, 124
enter 77
resolve loop 77
use for 43

function block instruction
use of faceplate 81

H

histogram
See trend

1/0 device
access data 17
1/0 module
add to project 15
address format 17
communication failure 126
configure 15, 49
faulted 126
force value 131
import
ladder logic 73
rung comment 102
inhibit
equipment phase 25, 64
initial state
set 63
initial step index
set 25, 64
instruction
search for 128
IP address
assign to module 110

L

ladder logic

add rung comment 101, 102

edit online 119, 124

enter 68

export 73

import 73
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create and use 73
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online
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routine
add phase state routine 60
check for errors 92
create 43
create tag 89
edit logic online 119, 124
import ladder logic 73
organize 43
program ladder logic 68
program using a function block diagram
77
program using an SFC 87
program using structured text 84
RSLogix 5000 software
give command 61
monitor an equipment phase 61
run mode 32
rung comment
add 101, 102
export/import 102

S

scan time
view 138
scope
choose for tag 38
guidelines 94
search
browse 130
comments or descriptions 128
instruction 128
tag 128

143



Index

144

sequential function chart
See SFC
serial communication
with controller 28
set
hold action for a PXRQ instruction 66
initial step index 25, 64
SFC
document 105
edit online 119, 124
enter 87
use for 43
sheet
use of 77
state routine
See phase state routine
states
set the initial state 63
step through 61
structure
create 40
organize 94
structured text
document 107
edit online 119, 124
enter 84
use for 43
subroutine
See routine

T

tag
create 89
description 98
force value 131
format 89
guidelines 94
[/0 module 17
organize 40, 94
reuse of names 38
scope 38
search for 128
trend value 135
task
configure 36
scan time 138
test
equipment phase 61
test mode 32

text box
add to function block diagram 105
add to SFC 105

transition
step through 61

trend
create and run 135

troubleshoot
check wiring to output device 131
communication with 1/0 module 126
entire system is shut down 127
override logic 131
see data history 135
several devices not responding 126

U

update

controller firmware 30
upload

project 118
user-defined data type

create 40

use of 40

v

verify
project 92

Publication 1756-QS001E-EN-P - October 2009



Notes:

Publication 1756-QS001E-EN-P - October 2009 145



Notes:

146 Publication 1756-QS001E-EN-P - October 2009






Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products. At
http://www.rockwellautomation.com/support/, you can find technical manuals, a knowledge base of FAQs, technical and
application notes, sample code and links to software service packs, and a MySupport feature that you can customize to make the
best use of these tools.

For an additional level of technical phone support for installation, configuration, and troubleshooting, we offer TechConnect

support programs. For more information, contact your local distributor or Rockwell Automation representative, or visit
http://www.rockwellautomation.com/support/.

Installation Assistance

If you expetience an anomoly within the first 24 hours of installation, review the information that's contained in this manual.
You can contact Customer Support for initial help in getting your product up and running.

United States or Canada |1.440.646.3434

Outside United States or |Use the Worldwide Locator at http://www.rockwellautomation.com/support/americas/phone_en.htm|
Canada or contact your local Rockwell Automation representative.

New Product Satisfaction Return

Rockwell Automation tests all of its products to ensure that they are fully operational when shipped from the manufacturing
facility. However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number
above to obtain one) to your distributor to complete the return process.

Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DUO002, available at http://www.rockwellautomation.com/literature/.

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444

Europe/Middle East/Africa: Rockwell Automation, Vorstlaan/Boulevard du Souverain 36, 1170 Brussels, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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