
Logix5000 Controllers Design Considerations

Catalog Numbers 1756 ControlLogix, 1756 GuardLogix,
1768 CompactLogix, 1768 Compact GuardLogix, 1769 CompactLogix,
1789 SoftLogix5800, PowerFlex 700S with DriveLogix

Reference Manual

































































































Address Data        Chapter 3
Indirect Addresses 
of Arrays

If you want an instruction to access different elements in an array, use a tag in 
the subscript of the array (an indirect address). By changing the value of the 
tag, you change the element of the array that your logic references.

Directly referencing an element in an array (such as MyArray[20]), uses less 
memory and executes faster than an indirect reference (MyArray[MyIndex]). 
You can also indirectly address bits in a tag (MyDint.[Index]).

If you use indirect addresses, use DINT tags because other data types require 
conversion and execute slower. For each indexed access to data, the controller 
recalculates the array index. If you access a specific array element multiple 
times, copy the data out of the array into a fixed tag and use that tag in 
subsequent logic.

You can also use an expression to specify the index value. For example: 
MyArray[10 + MyIndex]. 

• An expression uses operators to calculate a value.
• The controller computes the result of the expression and uses it as the 

index.

• These are valid operators.

When index equals 1, array[index] points here.

array[0] 4500

array[1] 6000

array[2] 3000

array[3] 2500

When index equals 2, array[index] points here.

Operator Description Optimal

+ Add DINT, REAL

- Subtract/negate DINT, REAL

* Multiply DINT, REAL

/ Divide DINT, REAL

** Exponent (x to y) DINT, REAL

ABS Absolute value DINT, REAL

ACS Arc cosine REAL

AND Bitwise AND DINT

ASN Arc sine REAL

ATN Arc tangent REAL

COS Cosine REAL

DEG Radians to degrees DINT, REAL

FRD BCD to integer DINT

LN Natural log REAL

LOG Log base 10 REAL

MOD Modulo divide DINT, REAL

NOT Bitwise complement DINT

OR Bitwise OR DINT

RAD Degrees to radians DINT, REAL

SIN Sine REAL

SQR Square root DINT, REAL

TAN Tangent REAL

TOD Integer to BCD DINT

TRN Truncate DINT, REAL

XOR Bitwise exclusive OR DINT

Operator Description Optimal
Publication 1756-RM094D-EN-P - February 2010 49



Address Data        Chapter 3
Guidelines for User-defined Structures

Guideline Description

Group members of the same data type 
within a structure.

You can create members of most data types, except for ALARM, AXIS, 
COORDINATE_SYSTEM, MOTION_GROUP, and MESSAGE data types.

Place members that use the same data type in sequence.

A Logix5000 controller aligns every data type along an 8-bit boundary for SINTs, a 16-bit 
boundary for INTS, or a 32-bit boundary for DINTs and REALs. BOOLs also align on 8-bit 
boundaries, but if they are placed adjacent to each other in a user-defined structure, they 
are mapped so that they share the same byte.

Arrays within structures can only be 
1-dimension.

If you include an array as a member, limit the array to a single dimension. Multidimension 
arrays are not permitted in a user-defined structure.

I/O data used in structure must be copied 
into the members.

If you include members that represent I/O devices, you must use logic to copy the data into 
the members of the structure from the corresponding I/O tags.

Make sure the data type of the structure member matches the I/O data type to avoid data 
type conversion.

Limit user-defined structures to 500 
members.

Logix5000 controllers limit user-defined structures to 500 members. If you need more, 
consider nesting structures within the main structure.

Limit user-defined structures to 2 MB of 
data.

The maximum UDT size is 2 MB. The software displays a warning if you try to create an UDT 
that is too large. The software also displays a warning if the UDT is 1.5...2 MB in size, even 
though these sizes are valid.

Limit the size of user-defined structures if 
they are to be communicated.

Produced and consumed tags are limited to 500 bytes over the backplane and 480 bytes if 
over a network.

RSLinx software can optimize user-defined structures that are less than 480 bytes.

Use the appropriate instruction to load data 
into a structure.

Load input values into the user-defined structure at the beginning of the program and copy 
output values from the user-defined structure at the end of the program.

• Single bit - Examine On (XIC) and Output Energize (OTE) instructions

• Contiguous bits - Bit Field Distribute (BTD) instruction

• Single value - Copy (COP) instruction

• Multiple contiguous values - Synchronize Copy (CPS) instruction

Use structure descriptions to automatically 
create tag descriptions.

Enable the Use Pass-through Description workstation option (Tools > Options > Display) to 
display the descriptions you add to the members of structures for each tag that uses that 
structure data type.

Online and offline editing. You can create new user-defined structures when online or offline. However, you can modify 
only an existing structure when offline.
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