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The Need for PLCs 

• Hardwired panels were very time consuming to wire, debug and change 

• GM identified the following requirements for computer controllers to 

replace hardwired panels 

 
Solid-state not 

mechanical 

Easy to modify 
input and 

output devices 

Easily 
programmed 

and maintained 
by plant 

electricians 

Be able to 
function in an 

industrial 
environment 
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The First 
PLCs 

Introduced in the 
late 1960’s 

Developed to offer 
the same 

functionality as the 
existing relay logic 

systems 

Programmable, 
reusable and 

reliable 

Could withstand a 
harsh industrial 

environment 

They had no hard 
drive but have 
battery backup 

Could start in 
seconds 

Used Ladder Logic 
for programming 

History of PLCs 
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PLC 

• Specialized computer used to control 
machines and process 

• It uses a programmable memory to store 
instructions and specific functions that include 
ON/OFF control, timing, counting, sequencing, 
arithmetic and data handling 
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Advantages 
of PLC 

Control 
Systems 

Flexible 

Faster 
response 

time 

Less and 
simpler 
wiring 

Solid-state- 
no moving 

parts 

Modular 
design- easy 
to repair and 

expand  

Handles 
much more 
complicated 

systems 

Sophisticated 
instruction 

sets available 

Allows for 
diagnostic “ 

easy to 
troublesome” 

Less 
expensive 

Why PLCs? 
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Hard Wire Elmination 

Eliminates much of the hard wiring that was associated with conventional 

relay control circuits. 

 

The program takes the 

place of much of the 

external wiring that 

would be required 

for control of a process. 
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Reliable 

Due to storage of all the logic in the 
PLC’S memory, there would be no 
chance of making a logic wiring error. 

Improved Reliability: A completed written and tested program is downloadable to other 

PLCs 

EN 

EN 

DN 

DN 

DN 

EN TIMER OF DELAY 
Timer         T4:1 
Time base                        1.0 
Preset                                  5 
Accumulated                      0 

TOF LS1 

M1 

M2 

G 

R 

T4:1 

T4:1 

T4:1 

T4:1 

LS1 
Input 

Ladder logic program 

L2 

OL 

OL 

M1 

M2 

G 

R 

G 

R 

Outputs 
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Flexibility 

Cutter Incoming 
wood 

PLC 

Pulses 

Rotary 
encoder 

High flexibility: A new program or system update can be simply exchanged between 

OEMs and user via software. 

New type of cutter? 
Cutting speed variation? 
Cutting interval? 

All available via 
system update. 

To modify 
a PLC 

program? 

No wiring 

No 
rewiring 

In situ 
modifica-

tion 

File 
exchange 
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Economical 

Coil 

Armature 

Moveable 
contact 

Spring 

Fixed 
contact 

Electric current 
(Low power circuit) 

Historically, PLCs meant to replace 
relay control logic. 

Practically if an application > 6 relays 
 PLC is more economical 
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Communication 

data gathering 

PC A 

PC B 

Controller A 

Controller B 
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Real Time 

Fast sampling rate 

Online process 

Fast acquisition 

Quick response 

Multi sensors’ data 

Actuators’ feedback 
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Troubleshooting 

L-2 

Output 
device 

Output 
module 
status 

indicator 
ON 

Output module 

VAC 

OUT 0 

OUT 1 

OUT 2 

OUT 3 

OUT 4 

OUT 5 

OUT 6 

OUT 7 

AC COM 

L-1 

Output 
device 

condition 
Off 

Wiring to 
output 
device 

Possible 
problem source: 
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PLC Architecture 

PROGRAM 

MEMORY INPUT/OUTPUT 

CENTRAL PROCESSOR UNIT 

ADDRESS 

DATA 

CONTROL 

REAL WORLD 
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PLC System 

Input 
sensing 
device 

Output 
sensing 
device 
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I/O Configurations 

Fixed I/O 

• typically small PLCs 

• Built as one package, with no 
separate removable units  

• The processor and I/O are 
packed together 

• Inexpensive but lacks 
flexibility 

 

Modular I/O 

• divided by compartments into which 

separate modules can be plugged 

• Modularity increases selections and the 

unit’s flexibility. Any modules available can 

be chosen and mix them in any way desired. 

• When a module slide into the rack, it makes 

an electrical connection with a series of 

contact- called backplane. The backplane is 

located at the rear of the rack. 

Module slides 
into the rack 
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POWER SUPPLY 

• Supplies DC power to other modules that plug 
into the rack 

• In large PLC systems, this power supply does 
not normally supply power to the field devices 

• In small and micro PLC systems, the power 
supply is also used to power field devices. 

 
Output 
module 

Input 
module 

Processor 
module 
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PROCESSOR (CPU) 

Processor 

Module 

Brain of PLC Contains MPU for: 
1. Implementing the 

logic. 
2. Controlling the 

communications 
among modules. 

Processor module 
 accepts input data 
 executes the stored 
 program 
 send corresponding output 
 commands 
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