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Binary Decoder
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3 to 8 Binary Decoder
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=The inputs are treated as a binary number and the output selected is made active.

3 to 8 Decoder by Cascading 2 to 4 Decoders

Without Enable With Enable
Wo
wo i~ yo— Yo w,
wy xy :x :;’; w, —
w, . ¥
vif—v3
En —1 —
L 5 Yof— Ya
x M yg
y2 — Yo
E
»F—yr




5/14/2020

4 to 16 Decoder By Cascading 3 to 8 Decoders

* How to add enable? l vis
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4 to 16 Decoder By Cascading 2 to 4 Decoders
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74139 Decoder Pin Description
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2:1 MUXin Pass Transistor Logic 4:1 MUX

H i H icci Multiplexer Symbol
Using NMOS Transistors Using Transmission Gate , . _
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4:1 MUX By Cascading 2:1 MUX 8:1 MUX
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8:1 MUX

Cascading 2:1 MUX Cascading 4:1 and 2:1 MUX
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Tri-state Buffer
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Different Types of Tristate Buffer
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Building MUX Using Tristate Buffers

2:1 MUX (two state output) 4:1 MUX (Tri-state Output)
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Function Implementation Using Decoders

* A “nto 2" Decoder” implements all 2" Minterms
* Decoder=Minterm Generator

* Any 3-input function can be implemented by ORing suitable Minterms
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¢ Implement function

Function Implementation Using Decoders
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Function Implementation Using Decoders
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Function Implementation Using MUX
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Function Implementation Using MUX
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n-bit Comparator

v

 Equality Comparator
* Bitwise comparison B
* Works for both signed and unsigned numbers 7




n-bit Comparator

* Greater than comparator
* Turns into Less than comparator by swapping its inputs

* Full Comparator
* Each output might be constructed based on two others
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7485 Unsigned 4-bit Comparator

* Special design for cascading

8-bit Comparator By Cascading 7485
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N-bit Comparator Iterative Design
* First implement a 1-bit comparator
* It should be cascadable
* Cascadable 1-bit comparator design
a=1 & b=0: Lt=0, Eq=0, Gt=1
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N-bit Comparator Iterative Design

* Implement N-bit comparator by cascading N instances
of 1-bit comparators
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N-bit Adder Iterative Design

* Implement a cascadable 1-bit adder
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N-bit Adder Iterative Design
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* Cascade it to implement N-bit Adder Coiit Gi
* Ripple Carry Addition Ou<- 4-Bit Adder ﬁ
* Linear Area and Delay
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Figure 7-18  8-bit binary adder using two 74HC283 ICs.
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N-bit Subtractor N-bit Adder/Subtractor
 The subtractor can be implemented using an adder T WordA____ wordb i
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Adder/Subtractor Cascading Encoders
* 8-bit adder/subtractor by cascading 4-bit adders * Simple Encoder Glipuls
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Encoders 74148 8-to-3 Priority Encoder

* Extra output

* No input activation solution * GS distinguishes between “no active input” and “I0” activation when
« Type 1 Type 2 El is active .
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Some Design Examples: Max Circuit Some Design Examples: Min/Max Circuit

* Design a circuit with two 4-bit inputs a and b, whose 4-bit output is * Design a circuit with two 4-bit inputs a and b, that outputs either
MAX(a, b) MIN(a,b) or MAX(a, b) based on MIN/MAX input signal
Min/Max
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Some Design Examples: 8-Operation 4-Bit ALU

* Implement a 4-bit ALU to perform eight operations
* A+B, A-B, Max(A,B), Min(A,B), A/2, AAND B, AOR B, -A
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Some Design Examples: 8-Operation 4-Bit ALU
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Some Design Examples: 8-Operation 4-Bit ALU

* Max(A,B) and Min(A,B) have very similar structures
* Their results are not concurrently necessary
* A Max/Min block might be exploited instead of both

Min/Ma:

Some Design Examples: 8-Operation 4-Bit ALU

* A+B, A-B, and —A blocks need a 4-bit adder
* The results of these blocks are not concurrently necessary
* They can be merged in a single block with three operations
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