
23.11.20 16:59CSCI 150

Introduction to Digital and Computer 

System Design

Lecture 5: Registers III

Jetic Gū

2020 Fall Semester (S3)



Overview

• Focus: Fundamentals of Complex Digital Circuit Design


• Architecture: von Neumann


• Textbook v4: Ch7 7.6; v5: Ch6 6.6


• Core Ideas:


1. Implementation of Register Microoperations
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Single Register 
Microoperations
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covered in Lecture 3
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• : the number of right shifts to performJ
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Operator Example

Assignment <= ax <= 12h

Reg. Transfer <= ax <= bx

Addition + ax + bx

Subtraction - ax - bx

Shift Left sll ax sll 2

Shift Right srl ax srl 2

Operator Example

Bitwise AND and ax and bx

Bitwise OR or ax or bx

Bitwise NOT not not ax

Bitwise XOR xor ax xor bx

Vectors ax(3 down to 0) ax(3 down to 0)

Concatenate & ax(7 down to 4) 
&ax(3 down to 0)



LogicWork Exercise

• Design your own 4-bit register, save it as a component


• Design your own register array with 4 x 4-bit registers, a single input lane, and 
a decoder for inputing


• Add an output 4-bit 4-to-1 multiplexer
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