
UNIT II
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Multiplication of positive numbers -

multiplication – Integer division – Floating

UNIT II
ARITHMETIC OPERATIONS

signed numbers – Design of fast adders –

Signed operand multiplication- fast

Floating point numbers and operations



Recall 
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• Functional units 

• Basic operational concepts 

• Bus Structures 

• Performance 

• Memory locations and addresses 

Recall Unit I
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Memory locations and addresses 

• Memory operations 

• Instruction and Instruction 

sequencing 

• Addressing modes

• Assembly language
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Instruction Register (IR) Program Counter (PC)

Control Unit 
(CU)

ALU

Accumulator (ACC)

CPU

Status Register (FLAG)

Recall Unit I
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Introduction
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Basic Arithmetic Operation Logical Operation

Representation

Introduction
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Logical Operation
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What’s ALU?

• Stands for Arithmetic and Logic U

• Performs Arithmetic (Add, Sub, .

operations.

• John Von Neumann proposed the

working on EDVAC (Electronic

Computer)
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What’s ALU?

Unit

. . .) and Logical (AND, OR, NOT)

the ALU in 1945 when he was

lectronic Discrete Variable Automatic
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Arithmetic and Logical Unit
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Operations
Circuit Design

Combinational Logic Circuit

Sequential Logic Circuit

Arithmetic and Logical Unit
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Circuit Design
Combinational Logic Circuit
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Sequential Logic Circuit



Typical Schematic Symbol of an ALU
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Basic Hardware Components

AND Gates , OR Gates, Inverters & Multiplexers

Typical Schematic Symbol of an ALU
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Basic Hardware Components

Gates , OR Gates, Inverters & Multiplexers
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1 Bit ALU
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1 Bit ALU
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1 Bit ALU
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Data line and control Line

1 Bit ALU
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Data line and control Line
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Logic specification for a stage of 
Binary Addition
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Logic specification for a stage of 
Binary Addition
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Logic specification for a stage of 
Binary Addition
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Logic specification for a stage of 
Binary Addition
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EXECUTION & 
INSIDE PROCESSOR
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EXECUTION & OPERATION
INSIDE PROCESSOR
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32 BIT ALU
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Example for Binary Addition
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Example for Binary Addition
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Addition and Subtraction Logic Unit
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Logic for 
Single 
Stage

Addition and Subtraction Logic Unit

05-09-2022

14/18



n bit ripple carry adder
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n bit ripple carry adder
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cascaded k n bit adders
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cascaded k n bit adders
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Binary addition and subtraction 
logic network
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Binary addition and subtraction 
logic network
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Assessment
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Assessment
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Assessment
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Carryout = (b.CarryIn)+(a.CarryIn) +(
Sum = (a.b’.CarryIn’)+ (a’.b.CarryIn

Assessment
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) +(a.b)
a’.b.CarryIn’)+ (a’.b’.CarryIn)+ (a.b.CarryIn)

19/18



05-09-2022

TEXT BOOK
Carl Hamacher, Zvonko Vranesic and Safwat Zaky, “Computer Organization”, McGraw
Edition 2012.
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