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Computer Organization

Lecture - 6 -

Computer Science Dept.

Instructor: Marthed Hussein
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¢ Digital Multiplier

A multiplier is a combinational logic circuit that we
use to multiply binary digits. Just like the adder and
the subtractor, a multiplier is an arithmetic
combinational logic circuit. It is also known as a
binary multiplier or a digital multiplier.
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¢ Digital Multiplier
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< How does binary multiplication work and how to
design a 2-bit multiplier?

Binary multiplication works just like normal

multiplication. There are four main rules that are quite

simple to understand:

0x0=0
0x1=0
1x0=0
1x1=1
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0x0=0
0x1=0
1x0=0
1x1=1
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¢ How does binary multiplication work and how
to design a 2-bit multiplier?

Suppose you have two binary digits A1LAO and B1BO,

A1 A0
B1 BO
A1B0 AOBO

A1B1 AO0B1 X

A1B1+C AOB1+A1B0 AO0BO
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A1AO0 and B1BO, <«

A1 AO
B1 BO
A1B0 AO0BO

A1B1 AO0B1 X

A1B1+C AOB1+A1B0 AO0BO
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¢ How does binary multiplication work and how
to design a 2-bit multiplier?

Based on the above equation, we can see that we
need four AND gates and two half adders to design
the combinational circuit for the multiplier. The AND
gates will perform the multiplication, and the half
adders will add the partial product terms
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4 AND
2 Half Adders
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¢ How does binary multiplication work and how
to design a 2-bit multiplier?

HalfAdder

A | SU
B |_.CARRY
} HalfAdder

S SUM
7 =
{.B LCARRY

3/18/2025



3/18/2025

ALU

s Example 1: Design logic circuit to multiple the
following 2-bit (A=10, B=11)
(A0=0, Al=1, B0=1, B1=1)

Bo ~} ,,,,,,,,,,,,,,,,,,,,,
10 Ao e
11 * B -_‘D‘A :uw:
—_ Al e
1 O - _B_ ECARBY
+ T R z
—10 " %}fam """
1 1 O B1 —-_D__A suid
Al —— i B CARRY

Design a 3-bit multiplier
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A2 A1 A0
B2 B1 BO

A2B0 A1B0O AO0BO
A2B1 A1B1 AO0B1
A2B2 A1B2 AO0B2
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Design a 3-bit multiplier

The circuit contains

nine AND gates, three half adders, and three full adders.

A2 A1 AO
B2 B1 BO

A2B0 A1B0O AO0BO
A2B1 A1B1 AO0B1
A2B2 A1B2 A0B2

PS5 P4 P3° P2 P1L PO

Design a 3-bit multiplier
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Control Unit

«* Functions of Control Unit
1- Sequencing:

Causing the CPU to step through a series of micro-operations

2- Execution:

Causing the performance of each micro-operations.
This is done using Control Signals

Types of Micro-operation:

Transfer data between registers.
Transfer data from register to external.
Transfer data from external to register.
Perform arithmetic or logical operation.

Control Unit
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