
4.02 – Programmable Logic Controllers (last updated: Feb 2009) 

Page 1 

 

Dr. Norbert Cheung’s Series  

in 

 Electrical Engineering 

 

 

Level 4   Topic no: 02 

 

Programmable Logic Controllers 
 

Contents 

1. Introduction 

2. PLC Hardware 

3. Programming 

4. Application Example 

 

Reference:  

“Fundamentals of Electrical Control,” Clarence A Philips 

“OMRON – Zen Operation Manual” Omron Manual Reference: Z211-E1-03 

 

 

 

Email: norbert.cheung@polyu.edu.hk  Web Site: www.ncheung.com

mailto:norbert.cheung@polyu.edu.hk


4.02 – Programmable Logic Controllers (last updated: Feb 2009) 

Page 2 

1.  Introduction 

 

 The development of Programmable Logic Controllers (PLCs) 

was driven primarily by the requirements of automobile 

manufacturers who constantly changed their production line 

control systems to accommodate their new car models.  

 In the past, this required extensive rewiring of banks of relays - a 

very expensive procedure.  

 With the emergence of solid-state electronic logic devices, 

several auto companies challenged control manufacturers to 

develop a means of changing control logic without the need to 

totally rewire the system.  

 The Programmable Logic Controller (PLC) evolved from this 

requirement. (PLC™ is a registered trademark of the 

Allen-Bradley Co. but is now widely used as a generic term for 

programmable controllers.)  

 

Features: 

 Use computers to replace relays logic 

 Easy to compile and modify the control program 

 Reduce wiring cost, maintenance effort, easy to check/debug. 

 May contain advance functions (e.g. mathematic functions, 

communications, etc.) 

 Modular construction, expandable, reconfigurable, and mass 

produce-able. 

 The unit is EMI/EMC proof. 
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2.  PLC Hardware 

 

 Programmable controllers have a modular construction. They 

require a power supply, control processor unit (CPU), 

input/output rack (I/O), and assorted input and output modules.  

 Systems range in size from a compact "shoe-box" design with 

limited memory and I/O points, as shown in figure below, to 

systems that can handle thousands of I/O, and multiple, 

inter-connected CPUs.  

 A separate programming device is required, which is usually an 

industrial computer terminal, a personal computer, or a dedicated 

programmer. 

 

 

Small logic controller, SLC 500, showing variety of modules (Courtesy 

Allen-Bradley Co., Milwaukee Wl) 
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Power Supply – usually work with a 24V dc or 220V ac 

CPU – the brain of the PLC, contains display and status keys/lights. 

The program is stored in flash RAM or EPROM. 

I/O rack – usually expandable. Connection to the inputs & outputs 

 

Figure 错误!文档中没有指定样式的文字。-1 PLC-5 with 128 I/O (Courtesy 

Allen-Bradley Co., Milwaukee Wl) 

In the figure above, user can choose different types of I/O cards. 
 

Programming Device – can be “a front panel LCD”, “handheld 

programming device” or “PC based off line programming”. 
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3.  Programming 

 

For small PLCs, the most essential instruction set is the bit 

manipulation instruction set. The instruction set is a straight 

derivation from the ladder logic. See example below: 

 

 



4.02 – Programmable Logic Controllers (last updated: Feb 2009) 

Page 6 

 



4.02 – Programmable Logic Controllers (last updated: Feb 2009) 

Page 7 

Example on the Ladder Logic Programming: 

 

Ladder Circuit: 

 

 

Programming: 
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4.  Application Example: ZEN series from OMRON 
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Wiring and connection 

 

Connection to I/O    Analogue Inputs 
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Application Example: 
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