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INTRODUCTION TO ALLEN BRADLEY PLC
PROGRAMMING

Programmable  Logic  Controllers  (PLCs)  are  the  backbone  of
modern industrial automation, and few names are as trusted as
Allen Bradley, a brand of Rockwell Automation. Whether you are
a maintenance technician, an engineering student, or a seasoned
controls  professional,  mastering  Allen  Bradley  PLC
programming  opens  doors  to  countless  opportunities  in
manufacturing, process control,  and machine automation. This
comprehensive tutorial is designed to guide you from the very
basics  through to advanced techniques,  all  while  keeping the
content  practical  and easy to  follow.  We will  cover  hardware
selection,  software  setup,  fundamental  ladder  logic,  best
practices, and common troubleshooting approaches — everything
you need to start programming like a pro.

UNDERSTANDING ALLEN BRADLEY PLCS

Before diving into code, it is essential to understand the hardware
platform.  Allen  Bradley  offers  several  families  of  PLCs,  each
suited  to  different  applications.  The  most  common  are  the

ControlLogix and CompactLogix series (which run on the Logix
platform), as well as the older SLC 500 and MicroLogix families.
For new projects, Rockwell Automation strongly recommends the
Logix  platform  because  of  its  flexibility,  scalability,  and  unified
programming  environment.
Key components  of  any Allen  Bradley  PLC include the power
supply, CPU module, I/O modules (digital, analog, specialty), and
a  communication  interface  (EtherNet/IP,  ControlNet,  or
DeviceNet).  When selecting hardware for  your Allen Bradley
PLC  programming  tutorial,  a  good  starting  point  is  a
CompactLogix  5380  controller  with  a  few  24V  DC  input  and
output  modules.  This  setup  is  affordable,  widely  used,  and
powerful  enough  to  teach  core  concepts.

GETTING STARTED: SOFTWARE AND HARDWARE
SETUP

Choosing the Right
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Programming Software
The primary software for programming Logix-based Allen Bradley
PLCs is Studio 5000 Logix Designer (formerly RSLogix 5000).
This  integrated development  environment  (IDE)  allows you to
write ladder logic, function block diagrams, structured text, and
sequential  function charts.  For  legacy controllers  like the SLC
500,  you  would  use  RSLogix  500.  Always  use  the  version  of
Studio  5000  that  matches  your  controller’s  firmware  revision.
Rockwell  Automation provides a free “Lite” version (limited to
certain controllers) that is perfect for learning.

Setting Up the Project
Once your software is installed, create a new project by selecting
the correct controller type. Navigate to File > New and choose
your  chassis,  processor,  and  revision.  Give  the  project  a
meaningful name like “MotorControl_Tutorial.” The software will
automatically  generate  a  task  configuration,  I/O  configuration,
and  a  controller-scoped  tag  database.  This  is  where  you  define
variables — known as tags — that hold data like sensor readings,
motor status, and timer values.

Connecting to the PLC
To test your program on real hardware, connect your PC to the
controller via Ethernet or USB. Use the “Who Active” button in
Studio 5000 to browse the network and find your controller. Once

connected,  you can download,  run,  and test  your  logic.  Even
without  hardware,  Studio  5000  includes  an  emulator  for  offline
simulation,  which  is  ideal  for  learning.

BASIC CONCEPTS IN LADDER LOGIC PROGRAMMING

Ladder logic is the most intuitive language for Allen Bradley
PLC  programming  because  it  resembles  electrical  relay
diagrams. Let’s break down the essential instructions you will use
in nearly every program.

Examine On (XIC) – Equivalent to a normally open
contact. It is true when the referenced tag is 1 (energized).
Examine Off (XIO) – Equivalent to a normally closed
contact. It is true when the tag is 0 (de-energized).
Output Energize (OTE) – Coil that sets a tag to 1 when
the rung logic is true.
Output Latch (OTL) and Output Unlatch (OTU) –
Retentive coils; OTL sets a bit true, OTU resets it. Often
used for set/reset logic.
Timer (TON, TOF, RTO) – On-delay timer, off-delay timer,
and retentive timer. TON is the most common for delaying
actions.
Counter (CTU, CTD) – Up counter and down counter.
Counts events and triggers when a preset is reached.

Each rung in ladder logic represents a conditional statement: if
the left side (contacts) evaluates to true, the right side (coils)
energizes.  This  simple  model  allows  you  to  build  complex
machine sequences.
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STEP-BY-STEP TUTORIAL: PROGRAMMING A MOTOR
START/STOP CIRCUIT

Let’s apply what we have learned by creating a classic motor
control  circuit.  This  example  is  often  the  first  exercise  in  any
Allen  Bradley  PLC  programming  tutorial.

Create Tags: In the Controller Tags folder, create three1.
tags: Start_PB (BOOL), Stop_PB (BOOL), and Motor_Run
(BOOL). These represent the start pushbutton, stop
pushbutton, and motor output.
Add a New Routine: In the MainTask, double-click on2.
MainRoutine. You will see a blank ladder window. Add a
new rung by right-clicking and selecting “Add Rung.”
Program the Start Branch: On the left side of the rung,3.
insert an XIC instruction for Start_PB. In parallel with it,
insert another XIC for Motor_Run. This creates a “seal-in” or
“hold-in” contact that keeps the motor running after the
start button is released.
Add the Stop Contact: In series with the parallel branch,4.
place an XIO instruction for Stop_PB. This ensures that
pressing the stop button opens the circuit and turns off the
motor.
Add the Output Coil: At the end of the rung, place an5.
OTE instruction for Motor_Run.
Verify and Download: Click Verify (checkmark icon) to6.
check for errors. If none, download the project to your
controller (or emulator). Press the start button tag in the
tag monitor — you will see the motor run coil energize and

latch. Press stop to de-energize.

Congratulations!  You  have  just  written  your  first  working  Allen
Bradley PLC program. This simple motor circuit is the foundation
for countless industrial applications, from conveyors to pumps.

PROGRAMMING BEST PRACTICES AND TIPS

Writing clean, maintainable code is as important as making the
machine  run.  Follow  these  standards  to  ensure  your  Allen
Bradley PLC programming projects are professional and easy
to debug.

Use Descriptive Tag Names
Avoid cryptic names like “B3_0” or “T4:1”. Instead, use names
such  as  Conveyor_Motor_Run  or  Part_Present_Sensor.  Use
consistent  casing (e.g.,  CamelCase or  snake_case)  across  the
project. Rockwell’s tag database allows aliasing and descriptions
— always fill in the description field.

Comment Your Code
Right-click on a rung and select “Edit Rung Comment.” Write a
sentence explaining what the rung does. Also add comments to
your tags. When you return to the program months later, or when
another  technician  opens  the  file,  these  comments  will  save
hours  of  troubleshooting.
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Modular Programming with
Subroutines
Instead of putting all logic in the MainRoutine, create separate
routines  for  different  machine  sections  (e.g.,  “ConveyorCtrl”,
“HydraulicPress”, “SafetySystem”). Use JSR (Jump to Subroutine)
instructions to call these routines. This approach mirrors object-
oriented  programming  and  makes  the  code  reusable  across
projects.

Use Add-On Instructions
(AOIs)
An  AOI  is  a  reusable  block  of  logic  that  encapsulates  a  specific
function — like a PID controller or a sequence step. Once defined,
you can drag it into any project. AOIs promote consistency and
reduce development time.

ADVANCED FEATURES IN ALLEN BRADLEY PLC
PROGRAMMING

Once  you  are  comfortable  with  ladder  logic,  explore  other
languages and advanced instructions provided by Studio 5000.

Function Block Diagram
(FBD)
FBD  is  excellent  for  continuous  processes  like  temperature
control or flow regulation. It uses blocks (e.g., add, multiply, lead-
lag) connected by wires. Many process engineers prefer FBD over
ladder because it naturally represents signal flow.

Structured Text (ST)
Structured  Text  is  a  high-level,  Pascal-like  language ideal  for
complex math, data handling, and loops. For example, calculating
an average of 100 analog values is far simpler in ST than in
ladder. Use ST inside an AOI or as a stand-alone routine.

Production/Consumption
Tags
In modern networked systems, multiple controllers often share
data. Use Produced and Consumed tags to exchange information
between Allen Bradley PLCs over EtherNet/IP. This is critical for
coordinated machine cells.

TROUBLESHOOTING COMMON ISSUES

Even the best Allen Bradley PLC programming tutorial must
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address debugging. Here are frequent problems and how to solve
them.

Controller Fault: If the controller goes into fault mode
(flashing red), check the Major Faults in the Module Info
window. Common causes: division by zero, array index out
of bounds, or corrupted configuration. Clear the fault after
fixing the logic.
Online Changes Not Working: Some changes (like
adding new tags or changing I/O configuration) require a
full download. Use “Test Mode” or “Remote Run” to test
online edits safely.
Tag Not Updating: Verify that the tag is aliased to a
physical input/output. Also check the I/O module status — if
the module is faulted, data will not update.
Rung Not Energizing: Use the “Cross Reference” tool to
see which other rungs are writing to the same tag. Multiple
OTE coils for the same tag can cause a “race condition”.

RESOURCES FOR FURTHER LEARNING

No single article can cover everything about Allen Bradley PLC
programming.  To  deepen  your  knowledge,  explore  these
resources:

Rockwell Automation Knowledgebase: Access
technical notes, sample code, and firmware updates at
rockwellautomation.com.
Online Training Platforms: Websites like Udemy, PLC
Dojo, and The Automation School offer structured video
courses for all levels.
Manuals: The Logix 5000 Controllers General Instructions
Reference Manual (1756-RM003) is the definitive guide for
instruction sets.
Community Forums: The Rockwell Automation Discussion
Forums and Reddit’s r/PLC are active communities where
you can ask questions and share projects.

CONCLUSION

Allen Bradley PLCs are a cornerstone


