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What is a Multiplexer?

1. Multiplexer is a combinational circuit that has maximum of 2n data
inputs, ‘n’ selection lines and single output line.

�¾ One of these data inputs will be connected to the output based on the values
of selection lines..
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DECODER

㌀⼱㠀

A decoder has
�† n inputs
�† 2n outputs

�� 䄠搀攀挀漀搀攀爀 猀攀氀攀挀琀猀 漀渀攀 潦 ㈀渠漀甀琀瀀甀琀猀 戀礠 
搀攀挀漀搀椀渀最 琀栀攀 戀椀渀愀爀礀 瘀愀氀甀攀 漀渠琀栀攀 n 椀渀瀀甀琀猀⸀

�� 周攠搀攀挀漀搀攀爀 最攀渀攀爀愀琀攀猀 慬氠潦 琀栀攀 洀椀渀琀攀爀洀猀潦  
瑨攠n 椀渀瀀甀琀瘀愀爀椀愀戀氀攀献

�† Exactly one output will be active for  
each combination of the inputs.

What does �‡�D�F�W�L�Y�H�·mean?
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DECODER
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DECODERS
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3-to-8
Decoder



Decoder with Enable

En A B Z0 Z1 Z2 Z3

1 0 0 1 0 0 0

1 0 1 0 1 0 0

1 1 0 0 0 1 0

1 1 1 0 0 0 1

0 x x 0 0 0 0

active-high enable

En

A

B

enabled

disabled

2-to-4 
Decoder
with
Enable

Z1

Z2

Z3

Z0
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Decoder with Enable

active-Low enable

En

A

B

enabled

disabled

2-to-4 
Decoder
with
Enable

Z1

Z2

Z3

Z0

En A B Z0 Z1 Z2 Z3

0 0 0 1 0 0 0

0 0 1 0 1 0 0

0 1 0 0 0 1 0

0 1 1 0 0 0 1

1 x x 0 0 0 0
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坈夠䕎䌀佄䕒匿
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An encoder has
�† 2n inputs
�† n outputs

Outputs the binary value of the selected  (or active) input.
Performs the inverse operation of a decoder.  Issues

�† What if more than one input is active?
�† What if no inputs are active?



Encoders

Y0 Y1 Y2 Y3 A B

1 0 0 0 0 0

0 1 0 0 0 1

0 0 1 0 1 0

0 0 0 1 1 1

4-to-2  
Encoder

A

B

Y0  

Y 1

Y2  

Y3
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Encoders
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PriorityEncoders

●

●

䥦 浯爀攠瑨慮 潮攠楮瀀畴 楳 慣瑩瘀攬 瑨攀桩最桥爀ⴀ潲摥爠⁩渀瀀畴 桡猀 瀀物潲椀瑹 

漀瘀敲 瑨攠汯眀敲ⴀ潲摥爀楮灵琀⸀

�† 周攠栀椀最栀攀爀 瘀愀氀甀攀 楳 攀渀挀漀搀攀搀 潮 瑨攀漀甀琀瀀甀琀

䄀 瘀慬楤 椀渀搀椀挀愀琀漀爀Ⰰ 搬 楳 楮捬畤敤 琀漠楮摩捡琀攀 眀桥瑨攀爀潲 ⁮漀琠瑨攠潵琀瀀畴 楳瘀慬楤⸀

�† 併瑰畴 楳 楮瘀慬椀搠眀栀攀渀 湯 楮灵瑳 慲攀慣瑩瘀攀

�= 搠㴀　

�† 併瑰畴 楳 瘀慬楤 眀栀攀渀 慴 氀攀愀猀琀 漀渀攀 椀渀瀀甀琀 楳慣瑩瘀攀
�= d = 1
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PriorityEncoders

Validbit

msb

3-to-8
Priority
Encoder
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Using an n-outputDecoder

●

●

●

●

唀猀攀 慮 nⴀ潵琀瀀畴 摥捯摥爠琀漠爀敡汩穥 愠汯杩挠捩爀捵楴 昀潲愠 晵湣琀楯渠睩琀栠n

浩湴攀牭猀⸀

䔀愀挀栀 浩湴攀爀洠潦 瑨攠晵湣瑩潮 捡渠扥 浡灰敤 琀漠慮  潵瑰畴 潦 瑨攀搀攀挀漀搀攀爀⸀

䘀漀爀 敡挀栠爀漀眠楮 瑨攠瑲畴栠瑡扬攬 昀潲 瑨攠晵湣瑩潮Ⰰ眀桥爀攠⁴栀攠潵瑰畴 楳 ㄬ 猀畭 ⡯爠
�ò�����ó����瑨攠捯牲敳灯湤楮朠⁯甀瑰畴猠潦 瑨攀搀攀挀漀搀攀爀⸀

�†

周慴 楳Ⱐ昀潲 敡挀栠浩湴攀牭 楮 瑨攠浩湴攀牭 攀硰愀渀猀椀漀渀 潦瑨攠 晵湣瑩潮Ⱐ佒 
瑨攠捯牲敳灯渀摩湧 潵瑰畴猠潦⁴桥搀攀挀漀搀攀爀⸀

䱥愀瘀攠爀敭慩湩湧 潵琀瀀畴猠潦 瑨攠摥捯摥爀畮捯湮散琀敤⸀
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Using an n-outputDecoder

䔀砀愀洀瀀氀攀

�� 啳楮朠愠㌀ⴀ瑯ⴀ㠠搀攀挀漀搀攀爀Ⰰ 搀攀猀椀最渀 愠氀漀最椀挀 捩爀捵椀琀琀漠 

爀敡汩穥 瑨攠昀漀氀氀漀眀椀渀最 䈀漀漀氀攀愀渀昀甀渀挀琀椀漀渀

�� 䘨䄀ⱂⱃ⤀ 㴠 洨㈬ ㌀Ⰰ 㔬‶Ⰰ㜩15
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Using an n-outputDecoder

䔀砀愀洀瀀氀攀

�� Using a 2-to-2 decoder, design a logic circuitto  realize the 

following Booleanfunction

F(A,B,C) = m(0, 1, 4, 6, 7)
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ASSESSMENT

1. What is a Encoder?

2. Device which converts an input device state into a binary representation of ones or zeros is 

termed as

1. Encoder

2. Decoder

3. Multiplexer

4. Data selector

3. A decoder converts n inputs to __________ outputs.(2n)

4. --------------------are building blocks of encoders.(Ans- OR gate)

5. Draw the block diagram of 2x4 decoder.
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THANK YOU
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