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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

directed to the course instructor.
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JESERMR. HE2H This course is the major core course for undergraduate students in Microelectronics,
Courses for which this course |and it includes the basic computer architecture theory, embedded hardware
is a pre-requisite implementation and application in microprocessors. It should however also be suitable

for non-specialists, i.e. for all those students who show interests in microprocessor
design to gain a certain amount of relevant knowledge.
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After the completion of this course, students should know the following items: (1) fundamentals of computer architecture;
(2) mechanisms of instruction set in microprocessors; (3) hands-on implementation of an instruction set on actual
hardware platforms.
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This course is a core course for students in Microelectronics majors. It focuses on the fundamentals and the key
technologies in microprocessor design. The theories such as computer architecture, instruction set, memory and 1/0
interface will be well covered to help students develop a comprehensive understanding on microprocessor design. This
course also includes lab sessions to implement the ARMv3 architecture microprocessor, aiming to sharpen students’
practical ability in microprocessor chip design with hands-on experience of hardware description language, which finally
lays a good professional foundation for students to engage in research and development of microprocessor and
integrated circuit design in the future.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Week 1-2: b H 25 #EiE (Microprocessor Overview: History, Technology, Performance)
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This part consists of three sections:1. Introduction to the history , research hotspots and challenges of
microprocessor; 2. Introduction to CMOS VLSI circuit process; 3. Introduction to the performance metrics of

microprocessor.

Week 3-4: #1724/ 41 (Introduction to Digital System Design)
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This part will introduce digital system, the related design challenges, and systematic design methodology to

implement digital systems.
Week 5-6: 5. JE AL 2% (The Single Cycle Processor)

ARGy A AR IE LA AR B 2 A AT T AR B AR AR, B E ARM A . ARMVS FE 4. Bk
o PRI B AR SRR .

This part will introduce the computer architecture based on the single cycle processor design, including ARM
architecture overview, ARMv3 instruction encoding, datapath design, controller design and extensions for other

instructions.
Week 7-8: fllAb#EZR 5 AR (Computer Arithmetic)
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This part will introduce arithmetic modules in microprocessor, including adder, subtractor, ALU, shifter, multiplier,

divider and floating point arithmetic.
Week 9: #4121 (Mid-term exam)
Week 10-11: 47 (Memory)
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This part will introduce the basic principles of memory, including cache design, performance metrics, mapping

techniques, replacement algorithms, and virtual memory technology.
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This part will introduce pipelining in processors, including basic principles, design considerations, detail

implementation, advantages and drawbacks.

Week 14-16: ZAZALHES . B2 1 AERAI 55 43 (Multiprocessor Systems, 10 Basics and Exception Handling)
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This part will introduce multiprocessor systems, basic 1/0 concepts, and exception handling.
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This lab project will help students get the hands-on experience of microprocessor design, including the use of
hardware description languages (e.g. Verilog) for actual microprocessor hardware design, being familiar with the
assembly language of the corresponding computer architecture (e.g. ARMv3) and the hardware simulation environment

for the functional verification of the designed microprocessor. The detail plan is as followed.
Week 1-5: BRIEEHIRTE 5 MILHIE S (Familiarization with HDL and Assembly Language)
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This part contains three parts: the first part introduces Verilog HDL; the second part introduces the installation and

use of HDL simulation software; the third part introduces assembly language and compiler.

Week 6-12: f&] i AL PR 2% %1+ (Implementation of an ARMv3 Processor)
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Students will implement the basic ARMv3 processor they had learnt in lectures. Essentially, it should support the
following instructions: LDR, STR, AND, OR, ADD, SUB, B. Also, students need to write the corresponding test benches

to demonstrate the correctness of all functions.
Week 13-16: Fevkas & ik as b i1 (Multiplication / Division units)
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Students will design multiplier and divider modules and incorporate them into their microprocessor. Similarly,
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students need to write the corresponding test benches to demonstrate the correctness of all functions.
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