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Study: CHW 362 : Computer 

Architecture & Organization

Why?

How?

What?



What ?  Computer Architecture 

• computer architecture defines how to
command a processor.

• computer architecture is a set of rules and
methods that describe the functionality,
organization, and implementation of
computer system.



How ?  Course Book



How ? Course Content
Lec # Subject Week #

Lec1 Chapter 1: From Zero to One Week #1

Lec2 Chapter 2: Combinational Logic Design Week #2

Lec 3 Chapter 3: Sequential Logic Design Week #3

Lec 4 Chapter 5 : Digital Building Blocks Week #4

Lec 5 Chapter 5: Digital Building Blocks Cont … Week #5

Lec 6 Chapter 4 : Hardware Description Language Week #6

Lec 7 Hardware Description Language Cont … Week #7

MidTerm Week #8

Lec 8 Chapter 6: Computer Architecture Week #9

Lec 9 Chapter 6: Computer Architecture Cont … Week #10

Lec 10 Chapter 7 : Microarchitecture Week #11

Lec 11 Chapter 7: Microarchitecture Cont … Week #12

Lec 12 Chapter 6, 7 revision Week #13



Why ?  Computer Architecture 
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Reconfigurable Architectures

• Filed Programmable Devices

 Simple

 Programmable logic Devices ( PLD )

 Complex 

 Complex Programmable Logic Devices ( CPLD )

 Field Programmable Gate Array  ( FPGA )

9



Programmable logic Devices
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Logic Functions

Relatively small FPD that contains one or two levels

of programmable logic—an AND plane and/or an

OR plane.



Complex PLD 

11

• Arrangement of multiple SPLD-like blocks on a single chip.

• Programmable PLD Blocks,  Programmable Interconnects



FPGA
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• Logic Functions implemented in Look Up Table.

• Flip-Flops (Register). 

• Multiplexers



FPGA - LUT
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• LUT contains Memory Cells to implement small logic functions

• Each cell holds ‘0’ or ‘1’ .

• Programmed with outputs of Truth Table

• Inputs select content of one of the cells as output

• Configured by re-programmable SRAM memory cells



FPGA – Design Flow

• Reading Specs  and Define the full definition of the problem 

• Detailed Specs and architecture of the project.

• Behavioral design 
– High level Description of Logic Design.

– Schematic.

– State machine.

– Flow chart.

– Block diagram.

• Function Verification ( Pre-Synthesis Simulation ).

• Synthesis - Target FPGA Device.

– Place 

– Route

• Timing Verification ( Post-Synthesis Simulation ).

• Device Programing.
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Synthesis 

• Synthesis is an automatic method of converting a higher level 
of abstraction (RTL) to a lower level of abstraction (gate level 
Netlists).

• Synthesis produces technology-specific implementation from 
technology-independent HDL description.

• Not all HDL can be used for synthesis. There are the HDL 
subset for synthesis and synthesis style description.

• Synthesis is very sensitive to how the HDL is written

o Good design is still the responsibility of the designer.

o Junk in - junk out
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System Level Synthesis
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Chapter 1 <17> 
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Chapter 1 <18> 
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Chapter 1 <19> 
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Chapter 1 <20> 

• pMOS transistor is opposite
– ON when Gate = 0

– OFF when Gate = 1
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Chapter 1 <21> 
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Chapter 1 <22> 
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Chapter 1 <23> 
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Chapter 1 <24> 
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Chapter 1 <25> 
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Chapter 2 <26> 

• Nodes
– Inputs: A, B, C

– Outputs: Y, Z

– Internal: n1

• Circuit elements
– E1, E2, E3

– Each a circuit

A E1

E2

E3B

C

n1

Y

Z

Circuits



Chapter 2 <27> 

• Combinational Logic
– Memoryless

– Outputs determined by current values of inputs

• Sequential Logic
– Has memory

– Outputs determined by previous and current values 
of inputs

inputs outputs
functional spec

timing spec

Types of Logic Circuits



Chapter 2 <28> 

• Every element is combinational

• Every node is either an input or connects 
to exactly one output

• The circuit contains no cyclic paths

• Example:

Combinational Composition



Chapter 2 <29> 
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Chapter 5 <30> 
Copyright © 2007 Elsevier
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Chapter 3 <31> 

• Give sequence to events

• Have memory (short-term)

• Use feedback from output to input to store 

information

Sequential Circuits
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Chapter 3 <32> 
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Chapter 3 <33> 

• Moore FSM: outputs labeled in each state

• States: Circles

• Transitions: Arcs
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Chapter 5 <34> 
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Symbol Implementation

• Increments on each clock edge

• Used to cycle through numbers. For example, 

– 000, 001, 010, 011, 100, 101, 110, 111, 000, 001…

• Example uses:

– Digital clock displays

– Program counter: keeps track of current instruction executing

Counters



Verilog 

Overview

Verilog Comprehensive - Doulos 2001 35



Verilog Overview 

• To become familiar with the basic features of the Verilog Hardware 

Description Language.

• Topics:

o Modules.

o Ports.

o Continuous assignments.

o Hierarchy.

o Logic Values.

o Test fixtures.

o Initial blocks.

Verilog Comprehensive - Doulos 2001 36
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Verilog

Basics
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Verilog Basics

• To become familiar with more basic features of the Verilog Hardware 

Description Language.

• Topics:

o Numbers.

o Formatted output.

o Timescales.

o System Functions ( $stop and $finish ).

o Wires and Regs.

o Operators and expressions.

o `define and `include.

o Conditional compilation.

o Parameters.

o Hierarchical names.
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Combinational

Modeling
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Combinational Modeling 

• To learn how to describe combinational logic.

• Topics:

o RTL always statements.

o If statements.

o Incomplete assignment and latches.

o Conditional Operators. 

o Tristate buffer.

o Case statements.

o For, while, repeat and forever loops.
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Sequential

Modeling
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Sequential Modeling 

• To learn how to describe Sequential logic.

• Topics:

o Latch – Flip Flop.

o Blocking – Non-Blocking assignment.

o Shift Register.

o Counter. 

o Finite State Machine (FSM).

o Memory.
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