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UNIT – 2 

Combinational Circuits 

Unit-02/Lecture-01 

Introduction 

 

Combinational Circuits 

 The output at any instant of time depends only on the levels present at the input 

terminals 

 They do not use any memory. Hence the previous state of input does not have any effect 

on the present state of the circuit 

 The sequence in which the inputs are applied has no effect on the output of a 

combinational circuit. 

Multilevel NAND, NOR Implementation 

 NAND and NOR are called universal because they can be used to implement any other 

gates. 

NAND Universal Gate Implementations 

NAND-NOT 

 

NAND-AND 

 

NAND-OR 
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NAND-NOR 

 

NAND-EXOR 

 

 

NAND-EXNOR 
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Unit-02/Lecture-02 

NOR Universal Gate Implementations 

NOR-NOT 

  

NOR-OR 

 

NOR- AND 

 

NOR-NAND 

 

NOR-EXOR 
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NOR-EXNOR 
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Ex F(a,b,c,d) = m(4,5,6,10,11.12) + d(2,3,7) Dec 03, 10 M 
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Unit-02/Lecture-03 

Binary Adders 

Half Adder 

It is a combinational circuit which has 2 inputs and 2 outputs. 

 

 

 

 

Full Adder 

It is a combination circuit and consist of 3 inputs (Including Carry of the first HA Half Adder ) and two 

outputs namely sum and carry. 
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Unit – 02 / Lecture-04 

Binary Subtractors 

Half Subtractor  

It is a combinational circuit which has 2 inputs and 2 outputs 

 

 

 

Full Subtractor 

It is a combination circuit and consist of 3 inputs (Including Carry of the first HS Half Adder ) and two 

outputs namely Difference and Borrow. 
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Unit-02/Lecture-05 

Decoders  

 It is a combinational circuit 

 It has n inputs and 2
n
 output lines. 

Applications 

1. Code Converters 

2. BCD to seven segment decoders 

3. Relay actuators 

2 to 4 Decoder 

 

 

3 to 8 Decoder 

 

 



13 

 

 

 

 

  



14 

 

Unit-02/Lecture-06 

Encoders 

It has less than or equal to 2
n
 input lines and n output lines. 

They are  

1. Priority Encoders 

2. Decimal to BCD Encoders 

3. Octal to Binary Encoders 

4. Hexadecimal to Binary Encoders 

Decimal to BCD Encoder 

 

 

 

Octal to Binary Encoder 
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Hex to Binary Encoder 
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Unit-02/Lecture-07 

Multiplexers 

They have 2
n
 input lines and n select lines and 1 output line. E is called as a strobe or enable input 

which is useful in cascading. 

Applications: 

 When data is available in more than 1 line. It is necessary to route this data over a single line this is 

done using a multiplexer. It improves the reliability of the system and reduces the number of 

external connections. 

 It is used as a data selector to select one out of many data inputs 

 It is used for simplification of logic design 

 In the data acquisition system 

 In designing the combinational circuits 

 To minimize the number of connections. 

Advantages: 

 It reduces the number of wires thereby reducing complexity and cost 

 It simplifies Logic design. It does not require a K Map and simplification  

 We can implement many combinational circuits using MUX. 

2:1 Mux 
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4:1 MUX 

 

 

Mux 8:1 
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EX: Implement 16:1 mux using 4:1 mux 
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Ex: Implement F(ABCD) = m(0,3,5,6,8,9,10,12,15) June 04, Jun 08, 10 M 
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Unit-02/Lecture-08 

Demultiplexers 

It has 1 input line n select lines and 2
n 

output lines. 

Applications: It is used in TDM at the receiving end. We can implement some combinational circuits with 

DeMux. 

1:2 Demux 

 

 

 

  

1:8 Demux 
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