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Introduction
to

IEC-61131



Automation Trends
• Growing Demands on Control Systems

• Applications Becoming More Sophisticated

• Real-time Data Links to IT Systems

• “Make to Order” Manufacturing Demands
Process Synchronization

• Control  to Optimize Processes
Higher Throughput, Higher Quality,Save Energy

• Real-time Maintenance Information
• Collaborative Engineering 

Sharing Applications
Consistency
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Control Engineering 
Objectives

• Higher Quality
• Higher Efficiency
• Higher Productivity
• Greater Flexibility
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IEC-61131-3
Industrial Control Programming Standard

Common Programming
Look &  Feel

You might think of IEC-61131 as the “Basic” 
of the control industry...
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IEC-61131 Languages
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Function Block…
Self Contained Building Blocks

Inputs Outputs

Function Block
• Explicit Data
• Variables
• Tag Names
• Logic
• Actions/Calculations
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Function Block…
Self Contained Building Blocks

Inputs Outputs

Function Examples
• And, Or, Xor
• PID
• Square Root
• Add, Subtract, etc.
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Function Block…
Self Contained Building Blocks

Inputs OutputsSend 
Email
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Function Block…
Self Contained Building Blocks

Inputs OutputsServe Up
WEB Page
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Function Block…
Self Contained Building Blocks

Inputs OutputsSend XML 
Message
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Function Block…
Self Contained Building Blocks

Inputs Outputs
Legacy 
System 

Interfaces
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Encapsulation

Inputs Outputs
User Created

Object

Built from standard blocks ...
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Ladder Logic Instruction List Structured Text

Function BlockYour Own 
Function
Blocks

Build your own function blocks 
with Ladder Logic, Instruction 
List, or Structured Text 

Function Block

Create Your Own Standards
Reuse Tested Code
Easily Understood
Self Documenting
Password Protect  
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IEC-61131-3 Editors
IDE

Integrated Design Environment



William Lydon, www.mrktgsolutions.com  Copyright 2004 All Rights Reserved

IEC-61131-3 Editors
IDE

(Integrated Design Environment)

•Process Design
•Logic Simulation
•Automatic Documentation
•Online Debug Environment
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IDE
Integrated Design Environment
Editor
Debug Tools
Breakpoints
Watch Windows
Strip Chart Recorder
Integrated HMI

IEC-61131 Controller
Standard Function Blocks

User Created Function Blocks
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IDE
Define Application

Simulate Logic

Create Control Drawings

Immediate
Test & Verification

Immediate
Test & Verification
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Portable Applications
• Reusable Program Logic
• Reusable User Created Objects
• Symbolic Tags
• Promotes Standardization

Tested
Reusable
Functions

Tested
Reusable
Functions

Define Application

Simulate Logic

Complete
& Verified ?

Create Control Drawings

Changes
Documented

Automatically

Changes
Documented

Automatically
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Define Application

Simulate Logic

Run in Target
& Online Debug

Application
Correct ?

Complete
& Verified ?

Create Control Drawings

Changes Made to 
Control Drawing

Changes Made to 
Control Drawing

“automatic as-builts”“automatic as-builts”
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IEC-61131Advantages
Significantly Better Price/Performance
Leverages Existing Staff
Lower Implementation Cost
Lower Maintenance Cost
Easily Scaled to Needs
Flexibility for Productivity Enhancements
Interfaces to Information & Business Systems



•• Improved ProductivityImproved Productivity
•• Improved Efficiency Improved Efficiency 
•• Improved QualityImproved Quality
•• Improved PerformanceImproved Performance
•• Protected InvestmentProtected Investment

Positive Investment Decision

Resulting in ...Resulting in ...
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IEC-61131 Standard
So What Who Cares?

• Training
• Collaborative Engineering
• Quality
• Software Maintenance Costs
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PLCopen
So What Who Cares?

• Open Architecture Advocate 
• Training
• Forum for Users
• Extending Standard -User Needs
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PLCopen
IEC 61131-3 Global Standard 

Industrial Control Programming
• Standardizes Programming Interface
• Standardizes Implementation
• Standardizes Specification
• Standardizes Maintenance
• Standardizes Design
• Standardizes Training

•Reusable Software
•Reduced Errors
•Higher Reliability
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Control Engineers…Adding Value

Challenge is to creatively 
apply technology to gain 
competitive advantage.

IEC-61131 
Technology 

Provides the tools...
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