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Important User Information
Solid state equipment has operational characteristics differing from those of electromechanical equipment. Safety Guidelines 
for the Application, Installation and Maintenance of Solid State Controls (publication SGI-1.1 available from your local Rockwell 
Automation sales office or online at http://www.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 liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or software 
described in this manual.

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

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

Allen-Bradley, Rockwell Automation, RSLogix 5000, Logix5000, RSLinx Classic, RSLinx Enterprise, PanelView, PLC-2, PLC-5, SLC, CompactLogix, ControlLogix, GuardLogix, FlexLogix, DriveLogix, SoftLogix, 

Rockwell Software, FactoryTalk Security, and TechConnect are trademarks of Rockwell Automation, Inc.

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

WARNING
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.

http://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
http://www.rockwellautomation.com/literature/


Summary of Changes

Introduction The release of this document contains new information.

New Information New information is marked by change bars in the side column, as shown to 
the right.

Section Changes

Chapter 1 New information and examples for electronic keying.

Chapter 4 Procedures and descriptions for the external access and 
constant tag attributes that control access to
controller tags.
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Organize Tags        Chapter 2
Expressions

You can also use an expression to specify the subscript of an array.

• An expression uses operators, such as + or -, to calculate a value.

• The controller computes the result of the expression and uses it as the 
array subscript.

You can use these operators to specify the subscript of an array.

 Format your expressions as follows.

Operator Description

+ Add

- Subtract/negate

* Multiply

/ Divide

ABS Absolute value

AND AND

FRD BCD to integer

MOD Modulo

NOT Complement

OR OR

SQR Square root

TOD Integer to BCD

TRN Truncate

XOR Exclusive OR

Operator Description

Format Expressions

If the operator requires Use this format Example

One value (tag or expression) operator(value) ABS(tag_a)

Two values (tags, constants, or 
expressions)

value_a operator value_b • tag_b + 5

• tag_c AND tag_d

• (tag_e ** 2) MOD (tag_f / tag_g)
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Tag Documentation The table outlines the four types of tags that can be created and the 
descriptions that you can document for each one.

Language Switching

With RSLogix 5000 software, version 17 and later, 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.

IMPORTANT RSLogix 5000 programming software automatically assigns 
what are called pass-through descriptions of the tags you have 
created, descriptions you may or may not want to use. 

Tag Description

Base When you create a tag without specifying a 
tag type, RSLogix 5000 automatically 
assigns your tag a default type of Base. 
Since base tags enable you to create your 
own internal data storage, you can 
document in your tag description the nature 
of the data being stored.

Alias By creating an Alias tag, you can assign 
your own name to an existing tag, structure 
tag member, or bit. In the description of your 
Alias tag, you can describe the tag that your 
alias tag references.

Produced A Produced tag refers to a tag that is 
consumed by another controller. In the 
description of your Produced tag, you can 
describe the remote controllers that you 
want to make your Produced tag available 
through controller-to-controller messaging.

Consumed A Consumed tag refers to a tag that is 
produced by another controller and whose 
data you want to use in your controller. In 
the description of your Consumed tag, you 
can describe how you want to use a 
produced tag’s data or the data-producing 
controller.
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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 the following:

• Component descriptions in tags, routines, programs, user-defined data 
types, and Add-On Instructions.

• Equipment phases.

• Trends.

• Controllers.

• Alarm Messages (in ALARM_ANALOG and ALARM_DIGITAL 
configuration).

• Tasks.

• Property descriptions for modules in the Controller Organizer.

• 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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Chapter 3

Force I/O

Introduction Use a force to override data that your logic either uses or produces. For 
example, use forces to:

• test and debug your logic.

• check wiring to an output device.

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

Use forces only as a temporary measure. They are not intended to be a 
permanent part of your application.

Precautions When you use forces, take these precautions.

ATTENTION Forcing can cause unexpected machine motion that could injure personnel. Before 
you use a force, determine how the force will effect your machine or process and 
keep personnel away from the machine area.

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

• Enabling SFC forces causes your machine or process to go to a different state or 
phase.

• Removing forces may still leave forces in the enabled state.
• If forces are enabled and you install a force, the new force immediately takes 

effect.
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Enable Forces

For a force to take effect, you enable forces. You can only enable and disable 
forces at the controller level.

• You can enable I/O forces and SFC forces separately or at the same 
time.

• You cannot enable or disable forces for a specific module, tag collection, 
or tag element.

When forces are in effect (enabled), a  appears next to the forced element.

Disable or Remove a Force

To stop the effect of a force and let your project execute as programmed, 
disable or remove the force.

• You can disable or remove I/O and SFC forces at the same time or 
separately.

• Removing a force on an alias tag also removes the force on the base tag.

IMPORTANT If you download a project that has forces enabled, the 
programming software prompts you to enable or disable forces 
after the download completes.

ATTENTION Changes to forces can cause unexpected machine motion 
that could injure personnel. Before you disable or remove 
forces, determine how the change will effect your machine 
or process and keep personnel away from the
machine area.

▼

state to which the element is 
forced
56 Publication 1756-PM004C-EN-P - October 2009



Force I/O        Chapter 3
Check Force Status Before you use a force, determine the status of forces for the controller. You 
can check force status.

The Online toolbar shows the status of forces. It shows the status of 

I/O forces and SFC forces separately.

To determine status Use any of the following

I/O forces • Online toolbar

• FORCE status indicator

• GSV instruction

SFC forces Online toolbar

Forces tab

This Means

Enabled • If the project contains any forces of this type, they are 
overriding your logic. 

• If you add a force of this type, the new force immediately 
takes effect

Disabled Forces of this type are inactive. If the project contains any 
forces of this type, they are not overriding your logic.

Installed At least one force of this type exists in the project.

None Installed No forces of this type exist in the project.
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FORCE Status Indicator

If your controller has a FORCE Status Indicator, use it to determine the status 
of any I/O forces.

GSV Instruction

This example shows how to use a GSV instruction to get the status of forces.

where:

Force_Status is a DINT tag.

IMPORTANT The FORCE Status Indicator shows only the status of I/O forces. 
It does not show that status of SFC forces.

FORCE Status Indicator Then

Off • No tags contain force values.

• I/O forces are inactive (disabled).

Flashing • At least one tag contains a force value.

• I/O forces are inactive (disabled).

Solid • I/O forces are active (enabled).

• Force values may or may not exist.

IMPORTANT The ForceStatus attribute shows only the status of I/O forces. It 
does not show the status of SFC forces.

To determine if Examine this bit For this value

Forces are installed 0 1

No forces are installed 0 0

Forces are enabled 1 1

Forces are disabled 1 0
58 Publication 1756-PM004C-EN-P - October 2009



Force I/O        Chapter 3
When to Use I/O Force Use an I/O force to:

• override an input value from another controller (that is, a
consumed tag).

• override an input value from an input device.

• override your logic and specify an output value for another controller 
(that is, a produced tag).

• override your logic and specify the state of an output device.

Use these guidelines when forcing an I/O value.

• You can force all I/O data, except for configuration data.

• If the tag is an array or structure, such as an I/O tag, force a BOOL, 
SINT, INT, DINT, or REAL element or member.

• If the data value is a SINT, INT, or DINT, you can force the entire value 
or you can force individual bits within the value. Individual bits can have 
a force status of:

– No force

– Force on

– Force off

• You can also force an alias to an I/O structure member, produced tag, 
or consumed tag.

– An alias tag shares the same data value as its base tag, so forcing an 
alias tag also forces the associated base tag.

– Removing a force from an alias tag removes the force from the 
associated base tag.

• If a produced tag is also Constant, you cannot use forces.

• If a produced tag is forced, you cannot make it Constant.

IMPORTANT Forcing increases logic execution time. The more values 
you force, the longer it takes to execute the logic.

IMPORTANT I/O forces are held by the controller and not by the 
programming workstation. Forces remain even if the 
programming workstation is disconnected.
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Force an Input Value

Forcing an input or consumed tag:

• overrides the value regardless of the value of the physical device or 
produced tag.

• does not affect the value received by other controllers monitoring that 
input or produced tag.

Force an Output Value

Forcing an output or produced tag overrides the logic for the physical device 
or other controller. Other controllers monitoring that output module in a 
listen-only capacity will also see the forced value.

Add an I/O Force To override an input value, output value, produced tag, or consumed tag, use 

an I/O force.

1. What is the state of the I/O Forces status indicator?

2. Open the routine that contains the tag that you want to force.

3. Right-click the tag and choose Monitor. 

If necessary, expand the tag to show the value that you want to force 
(that is, BOOL value of a DINT tag).

ATTENTION Forcing can cause unexpected machine motion that could 
injure personnel. Before you use a force, determine how 
the force will effect your machine or process and keep 
personnel away from the machine area.

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

• If forces are enabled and you install a force, the new 
force immediately takes effect.

If Then note

Off No I/O forces currently exist.

Flashing No I/O forces are active. But at least one force already exists in your 
project. When you enable I/O forces, all existing I/O forces will also 
take effect. 

Solid I/O forces are enabled (active). When you install (add) a force, it 
immediately takes effect.
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4. Install the force value.

5. Are I/O forces enabled? (See step 1.)

Remove or Disable Forces This section describes how to remove and disable forces.

To force a Do this

BOOL value Right-click tag and choose Force On or Force Off.

Non-BOOL value In the Force Mask column for the tag, type the value that you 
want to force the tag. Press Enter.

If Then

No From the Logic menu, choose I/O Forcing > Enable All I/O Forces.
Choose Yes to confirm.

Yes Stop.

ATTENTION Changes to forces can cause unexpected machine motion 
that could injure personnel. Before you disable or remove 
forces, determine how the change will effect your machine 
or process and keep personnel away from the
machine area.

If you want to And Then

Stop an individual force Leave other forces enabled and in effect Remove an Individual Force

Stop all I/O forces but leave all SFC forces 
active

Leave the I/O forces in the project Disable All I/O Forces

Remove the I/O forces from the project Remove All I/O Forces
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Remove an Individual Force

1. Open the routine that contains the force that you want to remove.

2. What is the language of the routine?

3. Right-click a tag that has the force and choose Monitor. 

If necessary, expand the tag to show the value that is forced, for 
example, BOOL value of a DINT tag.

4. Right-click a tag or element that has the force and choose
Remove Force.

Disable All I/O Forces

To disable, choose Logic>I/O Forcing>Disable All I/O Forces. Click Yes
to confirm.

Remove All I/O Forces

To remove, choose Logic>I/O Forcing>Remove All I/O Forces. Click Yes
to confirm.

ATTENTION If you remove an individual force, forces remain in the 
enabled state and any new force immediately takes effect.

Before you remove a force, determine how the change will 
effect your machine or process and keep personnel away 
from the machine area.

If Then

SFC Go to step 4.

Ladder logic Go to step 4.

Function block Go to step 3.

Structured text Go to step 3.
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Chapter 4

Data Access Control

Introduction In the Logix platform, software version 18 or later, there are two tag attributes 
that allow you to control access to tag data. These attributes are:

• External Access

• Constant

The External Access attribute controls how external applications, such as 
HMIs, can access tags. It has possible values of Read/Write, Read Only,
and None. See Configure External Access on page 64.

The Constant attribute value determines if a tag can be modified by controller 
logic. Also, by using FactoryTalk Security software, it is possible to control 
which users are permitted to change tags designated as constants in
RSLogix 5000 software. See page 79 for more information on the Constant 
attribute.

By using these two attributes, you can help safeguard tag data by preventing 
unwanted changes to tag values. Also, by reducing the number of tags exposed 
to external applications, you can also reduce the time required to develop
HMI screens.

External Access By using the External Access attribute, you can control how external 
applications and devices can access tags.

This process can help you manage the thousands of tags you might have in a 
project that have similar names that can get easily confused when referencing 
them in applications or devices.

Using this attribute also can help improve system performance by reducing the 
number of tags RSLinx has to maintain, scan, and cache. This volume can 
impact the performance of the RSLinx data server and other
related applications.

External applications and devices include:

• RSLinx Classic and RSLinx Enterprise software.

• other Logix controllers.

• PanelView terminals.

• PLC/SLC controllers.

• FactoryTalk Historian software.

• other third-party software.
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Configure External Access You configure external access from a pull-down menu when you create a new 
tag or data type. You can also modify that value just like other tag attributes. 
These changes can be made throughout the software. For example, they can be 
made in the User-defined Data Type Editor, New Tag Dialog, and the Tag 
Properties Dialog.

External Access Options

You can choose one of three options—Read/Write, Read Only, None from 
the External Access box on the following RS Logix 5000 dialog boxes:

• New Tag (See page 66)

• Tag Properties (See page 68)

External Access Settings Description

Read/Write External applications and devices have full access to the 
tag and can read and change the tag’s value.

Read Only External applications can read, but cannot change, the
tag’s value.

None External applications cannot read or change the
tag’s value.

IMPORTANT RSLogix 5000 programming software has full access to all tags, 
regardless of their External Access settings. External access 
applies to all program, controller, and Add-On Instruction 
scoped tags.

If the controller is in safety locked mode, only the safety tags 
will be disabled from being accessed. The standard tags will 
have the same behavior as in the unlocked mode.
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The default value in the External Access box is dependent on the usage, and 
type of the tag. The following table describes the values.

Default Tag’s External Access

If the tag is Default value is

Alias Same as its target. See Important note 
below.

Controller/program scoped and equipment 
phase input parameters

Out-of-box is Read/Write.

Thereafter, when creating a new tag, the 
default external access tag retains the 
value of the user’s previous choice.(1)

(1) The External Access default value for tag creation is stored per Windows login account.

Equipment phase output parameters Out-of-box is Read Only. 

Thereafter, when creating a new tag, the 
default external access tag retains the 
value of the user’s previous choice.(1)

IMPORTANT For Alias type, the External Access box is disabled. You are not 
allowed to change the external access of an alias tag. However, 
the External Access box will update its value to be the same as 
the external access of the base target.

See ‘Go To’ Search Menu on page 70 for procedures to locate the 
base tag for an alias.

See External Access Availability on page 71 for additional
tag considerations.
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Configure External Access in the New Tag Dialog Box

You can create these types of tags on the New Tag dialog box:

• Base tag

• Alias tag

• Produced tag

• Consumed tag

The parameters on the dialog box depend on the type of tag you are creating. 
For tag descriptions, see page 26.

The External Access box on the New Tag dialog box lets you assign the 
external access attribute for the tag being created. Follow these steps.

1. On the Controller Organizer, right-click Controller Tags and choose 
New Tag.

The New Tag Dialog Box appears.

2. From the Type pull-down menu, choose a tag type.
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3. From the External Access pull-down menu, choose an
external access option.

4. Click OK.

As shown in the example below, the External Access box is dimmed for an 
alias tag.

There may be many alias tags in a program. To locate an associated base tag to 
assign an external access, use the ‘Go To’ feature. See page 70 for details.

For other tag considerations, see External Access Availability on page 71.

The Connection button (next to the Type box) becomes active when either a 
produced or consumed tag type is selected. The button accesses a dialog box 
for setting up produced/consumed tag connections. See the
Logix5000 Controllers Produced and Consumed Tags Programming Manual, 
publication 1756-PM011.
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Set Up External Access in the Tag Properties Dialog Box

The Tag Properties dialog box is used to edit properties of existing tags. You 
can change tag attributes and modify tag types, such as base and alias.

Follow these steps to choose an external access option for an existing tag.

1. On the Tag Editor window, right-click a tag and choose Edit (tag name) 
Properties.

The Tag Properties dialog box appears.

2. From the Type pull-down menu, choose a tag type.

3. From the External Access pull-down menu, choose an
external access option.

The External Access box is dimmed for an alias tag. If a tag is a module 
tag, the only external access option is Read/Write.

See External Access Availability on page 71 for other considerations.

4. Click OK.
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View and Select External Access Status on the Tag Editor 
Window

You can view the external access status of a tag in the Tag Editor window. The 
External Access column displays the tag as ‘Read/Write’, ‘Read Only’, or 
‘None’.

Follow these steps to select multiple rows and set the external access at one 
time on the Tag Editor.

1. To select multiple individual rows, hold down Ctrl and click the desired 
rows.

2. Right-click a selected tag.

A pull-down menu displays.

3. Click ‘Set External Access for (tag name)’ to select an
external access option.

All highlighted rows that are enabled for changing External Access will 
change their external access setting.

See External Access Availability on page 71 for considerations when the External 
Access column is disabled.
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‘Go To’ Search Menu

The external access setting of an alias tag can only be changed through its base 
tag. The ‘Go To’ option on the Search menu of the RSLogix 5000 
programming software is a convenient way to find the base tag among all the 
cross-reference records.

Follow these steps to locate a base tag.

1. With the Tag Editor window open, from the RSLogix 5000 Search 
menu, select the desired alias tag and choose Go To.

The Go To window appears.

2. In the ‘Go to what column’, choose Base Tag.

The box will display the target of the alias tag. If there is an alias chain, 
all alias tags in this chain will display in a pull-down list in the Go To 
column.

3. From the Go To pull-down menu, choose a target of the alias tag.

4. Click Go To.

The target is located with a black box around it.
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External Access 
Availability

The following table describes the conditions in which the External Access box 
is disabled.

IMPORTANT The External Access box is always disabled for any tag whose 
data type is Alarm Analog or Alarm Digital. The external access 
status is always Read/Write for these data types.

External Access Variables

Dialog Box/Window Considerations

New Tag The External Access box is disabled if:

• the tag is an alias tag.

• the controller is user locked online.

If you change the Type box from ‘Base’ to ‘Alias,’ the External 
Access box becomes disabled and appears blank. If you choose a 
target for an alias tag in the Alias For box, the External Access 
box remains disabled and the external access value appears in 
the External Access box.

The external access setting of an alias tag can only be changed 
through its base tag.

Tag Properties The External Access box is disabled if:

• you do not have permission to change the external access 
settings.

• the redundancy controller is in any state that does not allow 
changes.

• the controller is user-locked online from another computer.

• the controller is safety-locked and the tag is a safety tag.

• the Scope is an equipment phase and the equipment phase 
feature is not activated in the current license.

• the tag is an alias tag.

• the controller is in hard-run mode.
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Tag Editor The External Access box is disabled if:

• you do not have permission to change the external access 
settings.

• the redundancy controller is in any state that does not allow 
changes.

• the controller is user-locked online.

• the controller is safety-locked and the tag is a safety tag. 
Only the safety tags’ External Access cell is disabled.

• the Scope is an equipment phase and the equipment phase 
feature is not activated in the current license.

• the tag is an alias tag.

• the controller is in hard-run mode.

• the row represents an expanded array dimension, bit, or data 
member.

For tags of Predefined (Atomic and Structural), Module-defined 
Data Types and String, all of these tag members will have the 
same external access level because:

• they are all hard-coded to ‘Read/Write’ and you can only 
view, not change, this value. You also cannot change external 
access for the data type members.

• an external access change on the tag results in an update on 
all tag members.

For Array tags, all elements:

• must have the same external access level.

• of all data members for predefined or module-defined data 
types will have the same external access setting.

• of each data member for user-defined type (UDT) and Add-On 
Instruction will have the more restrictive external access 
setting between the element external access setting and the 
external access setting of the member in the type definition.

External Access Variables

Dialog Box/Window Considerations
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User-defined Type 
Considerations

The three external access options—Read/Write (default), Read Only, None—
are chosen from the External Access column on the Data Type
dialog box.

Three external access rules apply for members of User-defined data types.

• You can only set external access for the top members of that 
User-defined data type. External Access cells for the child-members are 
disabled on the User-defined Data Type dialog box.

• If the member’s data type is Predefined structural, Module-defined, or 
String, you cannot set external access of child-members. The external 
access level of the parent member is given to its child-members.

• If the member’s data type is User-defined and the child-member has a 
different external access level from its parent, the more restrictive 
external access level is applied.

The following table describes the conditions in which the External Access 
column is disabled.

Availability of the External Access Setting for Structured Data Types

Topic Considerations

Modify existing
data type

The External Access column is disabled if:

• you do not have permission to change the external access 
settings.(1)

• the redundancy controller is in any state that does not allow 
changes.

• the data type is applied to tags and the controller is online.

Note: Data type size is not affected by the external access 
attribute.

(1) If you have User-defined Data Type Modify permission, you also can modify external access of a User-defined 
data type.

Predefined, 
module-defined, 
Strings type

The external access column is always visible but disabled. The ‘Set 
External Access’ entry is added to the bottom of the row header 
context menu, but it is always disabled.
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Add-On Instructions 
External Access 
Considerations

External Access settings can be used with parameters and local tags of 
Add-On Instructions. For example, if an input parameter is defined with 
external access of ‘read only’, the member that represents that parameter in the 
Add-On Instruction data type cannot be written.

The table below describes the External Access options for various Add-On 
Instruction parameters and tags.

The external access for an Add-On Instruction tag can be chosen from the 
box on the New Tag dialog box or from the External Access column on the 
Tag Editor window.

The external access of an Add-On Instruction’s parameters and local tags can 
be configured in the Add-On Instruction Definition dialog box and on the 
Add-On Instruction Parameters and Local Tags dialog boxes.

Add-0n Instruction Parameters and Tags External Access Options

Local tag Read/Write

Read Only

None

Input parameter

Output parameter

EnableIn parameter
Read Only

EnableOut parameter

InOut parameter Not Applicable
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For alias parameters, the external access type is equal to the type configured 
for the base local tag.

Add-On Instruction External Access Variables

Dialog Box/Window Considerations

New Add-On 
Instruction Parameter 
or Local Tag 

If the current usage is:

• Input parameter - the External Access box is enabled and the 
displayed value is your last selection when creating an 
equipment phase input parameter or Add-On Instruction input 
parameter.

• Output parameter - the External Access box is enabled and 
the displayed value is your last selection when creating an 
equipment phase output parameter or Add-On Instruction 
output parameter.

• InOut parameter - the External Access box is disabled and 
blank.

• Local tag - the External Access box is disabled and the 
displayed value is ‘None’.

Parameters/Local Tab 
Properties 

No change is applied to the External Access box if you switch the 
usage among Input parameter, Output parameter or Local tag, 
except when the usage is a Local tag, the box is disabled.

If you change the usage from InOut parameter to:

• Input or output parameter - the External Access box is 
enabled and your last selection for creating an equipment 
phase/Add-On Instruction input parameter or an equipment 
phase/Add-On Instruction output parameter is displayed 
accordingly.

• Local tag - the External Access is updated to ‘None’, and the 
box is disabled.

The External Access box also is disabled if:

• you do not have permission to change external access 
settings.(1)

• the controller is online.

• the tag is an alias tag.

• the Add-On Instruction is in Source Protection mode.
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Add-On Instruction 
Definition - Parameters 
Tab

The External Access column is disabled if:

• InOut parameters, which are blank.

• EnableIn and EnableOut parameters, which default ‘Read 
Only’.

• you do not have permission to change the external access 
settings.(1)

• the controller is online.

• the tag is an alias tag.

• the Add-On Instruction is in Source Protection mode.

• the row represents an expanded bit, or data member.

When creating a new parameter, changing usage causes the 
External Access column auto update to default to:

• Input parameter - equipment phase input parameter and 
Add-On Instruction input parameter.

• Output parameter - equipment phase output parameter and 
Add-On Instruction output parameter.

• InOut parameter - External Access column cell is blank and 
disabled.

Changing external access attributes will cause:

• an error message if you change a tag from Input or Output 
parameter to InOut parameter and the present attribute is 
either ‘Read/Write,’ or ‘Read Only’.

• no change if you switch between Input and Output 
parameters.

• the value of the external access updates to the new target 
for an alias.

Add-On Instruction 
Definition - Local Tags 
Tab

The External Access column is disabled if:

• you do not have permission to change external access 
settings.(1)

• the controller is online.

• the Add-On Instruction is in Source Protection mode.

• the row represents an expanded array dimension, bit, or data 
member.

Add-On Instruction External Access Variables

Dialog Box/Window Considerations
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Add-On Instruction Edit 
Tags

Note: External access is not applicable for InOut parameters 
because they are just references until invoked.

The External Access column is disabled if:

• EnableIn and EnableOut parameters, which
default ‘Read Only’.

• you do not have permission to change the external access 
settings.(1)

• the controller is online.

• the tag is an alias tag.

• the Add-On Instruction is in Source Protection mode.

• the row represents an expanded array dimension, bit, or data 
member.

When creating a new parameter, changing usage causes the 
External Access column auto update to default to:

• Input parameter - equipment phase input parameter and 
Add-On Instruction input parameter.

• Output parameter - equipment phase output parameter and 
Add-On Instruction output parameter.

• InOut parameter - External Access column cell is blank and 
disabled.

• Local tag - external access is updated to ‘None’.

Changing external access attributes will cause:

• a warning message if you change a tag from Input or Output 
parameter to InOut parameter and the present attribute is 
either ‘Read/Write,’ or ‘Read Only’.

• no change if you switch between Input, Output parameters 
and Local tag

• the value of the external access updates to the new target 
for an alias.

(1) If you have Add-On Instruction Modify permission, you also can modify external access of an
Add-On Instruction tag.

Add-On Instruction External Access Variables

Dialog Box/Window Considerations
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Tag Mapping 
Considerations

Only tags with external access settings of Read/Write or Read Only can be 

mapped to a PLC-2 controller and PLC-5/SLC controllers.

Imported Tag Behavior The RSLogix 5000 programming software preforms a check to verify an 
imported program file has a valid external access value. A default value is 
assigned to unspecified tags that are imported from programs that have 
software with versions earlier than 18.

An error message displays in RSLogix 5000 software for imported files that 
contain tags with any value other than Read/Write, Read Only, and None.

PLC-2, PLC-5/SLC External Access Variables

Dialog Box/Window Considerations

PLC-2, PLC-5/SLC 
Mapping

To map a tag:

• Type a file number.

• Choose a tag from the Name box. Only eligible tags that are 
set to either Read/Write or Read Only will display in the 
pull-down menu.

If you manually type the name of a tag whose external 
access is set to None, an error message displays.

• Click OK.

Default External Access Values for Imported Program Files

Object Name Default External Access

Controller and program-scoped standard tags Read/Write

All safety tags Read Only

Add-on Instruction local tags Read/Write

Add-on Instruction Input parameters Read/Write

Add-on Instruction Output, EnableIn and 
EnableOut parameters

Read Only

Add-on Instruction InOut parameters N/A

Equipment phase output parameters Read Only

Members of all data types Read/Write
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Constant Value Tags In RSLogix 5000 software version 18 and later, you can designate tags as 
constants to protect them from being changed programatically via:

• the controller programming application.

• logic in the controller.

Tags that cannot be designated as constants are User-defined type members, 
Add-On Instruction input and output parameters, and local tags. A check 
mark in the Constant box on tag creation dialog boxes and tag editor/monitor 
windows indicates a ‘constant’ designation.

FactoryTalk security is used to control who is permitted to modify values of 
constants and who can modify the constant attribute of a tag. To change the 
value of a constant, you must have the Tag: Modify Constant Tag Values 
permission. To modify the constant attribute of a tag, you must have the
Tag: Modify Constant Property permission.

For details on setting permissions, see the FactoryTalk Security System 
Configuration Guide, publication FTSEC-QS001.

For an alias tag, the default constant setting of this tag is the same as its target 
tag. For all other conditions, the default value is unchecked, indicating the tag 
is not a constant value tag.

When you designate an InOut parameter as a constant, it cannot be written to 
within the Add-On Instruction.

TIP You cannot pass a constant value tag as an argument to an 
Output parameter of an Add-On Instruction. You cannot pass a 
constant tag to an InOut parameter that is not also designated 
as a constant value.
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Configure Constant Tags This section describes the various ways a constant attribute can be configured.

Set Up a Constant in the New Tag Dialog Box

Follow these steps to configure a tag as a constant on the New Tag dialog box.

1. On the Controller Organizer, right-click Controller Tags and choose 
New Tag.

The New Tag Dialog Box appears.

2. From the Type pull-down menu, choose a tag type.

3. Check Constant.

4. Click OK.

See Constant Checkbox Availability on page 84 for considerations.
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Configure a Constant in the Tag Properties Dialog Box

Follow these steps to designate a tag as a constant on the Tag Properties
dialog box.

1. On the Tag Editor window, right-click a tag and choose Edit (tag name) 
Properties.

The Tag Properties dialog box appears.

2. From the Type pull-down menu, choose a tag type.

3. Check Constant.

4. Click OK.

See Constant Checkbox Availability on page 84 for considerations.
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Designate a Constant in the Tag Editor

The Constant column on the Tag Editor window lets you designate tags that 
cannot be modified in the RSLogix 5000 software program. The Constant 
property applies to an entire tag; all members of the tag take on the same 
setting. The Constant column cells are blank for members of the constant tag.

An error message displays if a user tries to change the data type of a constant 
tag to a data type that cannot be constant.

Follow these steps to add a constant value in the Tag Editor window.

1. On the Controller Organizer, right-click Controller Tags and choose 
Edit Tags.

A pull-down menu appears.

The Tag Editor window appears.
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2. Click the checkbox in the Constant column.

IMPORTANT
In the

In the Tag Monitor window, the constant setting of the tag 
displays in the same Constant column as shown in the 
above illustration. However, you cannot change the value.

The Constant column also is available on the Equipment 
Phase Tag Edit window and Equipment Phase Tag Monitor 
window.
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Constant Checkbox 
Availability

The state of the Constant checkbox depends on a number of conditions.

Constant Variables

Dialog Box/Window Considerations

New Tag The Constant box is disabled if:

• the tag is an alias tag.

• the Factory Talk Security action is not enabled for changing 
constant value property of a tag.

• you do not have permission to modify tag properties
(Factory Talk Security Tag Modify is denied.)

• the new tag is a Consumed tag.

• the tag’s ‘Data Type’ is not a data table-backed type.

• the tag’s ‘Usage’ setting is not ‘InOut’.

• redundancy controller is in any state that does not
allow changes.

• the controller is safety-secured and the tag is a safety tag.(1)

• if the Scope is an equipment phase and the equipment phase 
feature is not activated in the current license.

• the controller is in hard-run mode.

• the Add-On Instruction is in Source Protection mode.

(1) If the controller is in safety-locked mode, only the safety tags will be disabled from being accessed, the 
standard tags will have the same behavior as in the unlocked mode. The Constant value box will be disabled in 
the Tag Properties dialog box only if the tag is a safety tag.

Tag Properties
Same considerations apply as for New Tag.

Tag Editor

Tag Monitor The value of a constant tag can be modified by using the Tag 
Monitor window if you have both standard Tag: Modify Values 
permission and Tag: Modify Constant Tag Values permission. You 
cannot modify a constant value in any of the language editors or 
any other tag browser. The icon  in the Value column 
indicates that you are changing a constant value tag’s value. Any 
modifications to the values of constant tags are recorded in the 
Controller Log for future reference.

For controller logging, see the Logix5000 Controllers Information 
and Status Programming Manual, publication 1756-PM015.
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Add-On Instructions 
Constant Value 
Considerations

The Constant attribute applies only to InOut parameters. The default setting 
of the property will be ‘not a Constant Value’.

The Constant attribute will not apply to Input, Output, EnableIn and 
EnableOut Add-On Instruction parameters. It will not apply to Add-On 
Instruction Local tags.

By denoting an InOut parameter of an Add-On Instruction as a constant, it 
means that within the Add-On Instruction, that parameter cannot be written 
to. The project will fail verification if this type of write is attempted.

Appropriate usage of Constant tags is monitored by logic verification.
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Notes:
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