
Logic Gates and Ladder Diagrams



Symbols for Common and Ladder Logic Elements
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NOT Gate
 The output of a NOT gate is the inverse of the input.

 The NOT gate is sometimes called an inverter.



NOT Gate
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NAND (NOT AND) Gate
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NOR (NOT OR) Gate
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XOR (Exclusive OR) Gate
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XNOR (Exclusive NOR) Gate



XNOR (Exclusive NOR) Gate



Creating PLC Ladder Logic Diagrams 
from Logic Gate Circuits

Problem 1
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Solve It



Creating PLC Ladder Logic Diagrams 
from Boolean Expressions

Create the PLC ladder logic diagram for the following Boolean expressions.

1. Y = A′ + B + CD + EB

2. Y = (AB)′ + AC + BC

3. Y = (A + B) · (C + D)



Boolean Algebra



Producing the Boolean Equation
for a Given Logic Gate Circuit



Producing the Boolean Equation
for a Given Logic Gate Circuit



Producing the Boolean Equation
for a Given Logic Gate Circuit
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Chapter 4 Exercise Problem (Q5)



Chapter 4 Exercise Problem (Q1)



Latching
Output is used as input

Controlling remote locations



Internal Relays



Timer

• When the start button is on, internal relay is 
on which triggers timer 1, 2 and motor 1. The 
time for timer 1 is 5 seconds and timer 2 is 10 
seconds. After passing 5 seconds from the  
start of motor 1, motor 2 starts and  after 10 
seconds from motor 1, motor 3 starts.

• Draw the ladder logic diagram with latching 
and a stop button to stop the motors



Timer



Counter

• A counter allows a number of occurrences of 
input signals to be counted.


