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Lecture 14

System Design

Multiply Accumulate Circuits (MAC)
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Objectives of this Lecture
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• To define MAC

• To implement MAC in an example design.



Contents of this Lecture
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• Introduction

• MAC Example 



Introduction
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Multiply Accumulate Circuits:

Multiplication followed by accumulation is a common operation in many
digital systems, particularly those highly interconnected, like digital filters,
neural networks, data quantizers, etc.
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Introduction
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Multiply Accumulate Circuits:

Overflow:

• For example, if eight bits (signed) are used to encode the values, the addition
of two positive numbers must fall in the interval from 0 to 127, while the
addition of two negative numbers must fall between -128 (that is, +128 in
unsigned representation) and -1 (255 in unsigned representation).

• 65 + 65 = 130 , which is indeed -126 (overflow), so the result should be
truncated to the largest positive value (127).

• -70 + (-70) = -140 , which is, indeed, 116 (overflow), so the result should be
truncated to the most negative value (-128).
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MAC Example
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MAC Example
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Assignments
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The assignments will be attached to your class room
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End of lecture 14
Any Questions ?
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