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Major concepts of the computer buses were explained in this research.
Features and characteristics for each type of these computer buses besides their
development along with different computer generations were discussed. A
comparison between the different buses was done.

An elaborated study of PCI local bus was implemented, where the main
characteristics and features of PCI Bus were identified in details of pins layout
also configuring and addressing methods of PCI Bus.

There is a scientific circuit which simulate the card inserting inside the

Bus. A program using the C language read the EPROM (Card ROM) which
includes the card information.

IV



- - = = -
= ) e
A el A&y =
== i > 4

sl lgil alazal j250 T pais canll 1in
£95 JS wlirang pasbas uiogo cuwll (19 doarsiumall
Jsliss -Lgadl ot aislie 286 go cawlnl JUzl go b slais
oo il aiy cu> Juasidl go wuin PCT JI Gl J3WI
Jzlxall JS Jpais go S pasbasg wlias sl alis
olaeYlg dbgilly aigiall aresd @ laill zo 7lally
PCI ggill go w5 giog S @ duloc 8,515 crnniog
s Wig C Jl azly S malipe SN o asle 8zl piy
daloc 8 o, SUl U515 859250l EPROM JI 6,515 s¢l 48
. Plug & Play adoc (¥ woaxy Lo aSlxo



Table of contents

Topics
Dedication
Acknowledgment
Abstract
O RJ
Table of contents
List of Tables
List of Figures
Abbreviation
Chapter One -Introduction
1.1 Introduction
1.2 The Computer Bus
1.3 Bus Taxonomy
1.4 ISA Drawback
1.5 The VESA Local Bus
1.6 Introducing PCI
1.7 The PCI Special Interest Group
1.8 Research Outline
Chapter Two -Computer busses
2.1 Overview
2.2 The S-100
2.31ISA
2.4 MCA
2.5 EISA
2.6 MCA vs. EISA
2.7 Local Bus
2.8 VL-Bus
2.9 PCI
2.10 VL vs. PCI bus
2.11 Peripheral buses
2.12 SCSI
2.13 IDE
2.14 SCSI Vs EIDE
Chapter Three - PCI Local Bus

3.1 PCI Overview
3.2 PCI Bus Protocol
3.3 PCI Signal Descriptions

3.3.1 System Pins

3.3.2 Address and Data Pins

3.3.3 Interface Control Pins

3.3.4 Arbitration Pins (Initiator Only)

3.3.5 Error Reporting Pins

3.3.6 Interrupt Pins

3.3.7 Cache Support Pins (Optional)

VI

Page No.

IT
II
IV

VI
IX

oo Uk, WHR -

32
33
36
36
37
39
41
42
43
43



3.3.8 Additional Pins

3.3.9 64-Bit Bus Extension Pins (Optional)

3.3.10 JTAG/Boundary Scan Pins (Optional)
3.4 Plug and Play Configuration

3.4.1Background

3.4.2Configuration Address Space

3.4.3Configuration Transactions

3.4.4 Driving IDSEL

3.4.5 Configuration Header — Type 0

3.4.6 Bridge Types

3.4.7 Configuration Address Types

VII

44
45
46
46
46
47
47
49
49
54
56



Chapter Four - Hardware Design

4.1 Introduction 61
4.2 Components used 61
4.3 Parallel port 61
4.4 Programming the register 63
4.4 Design steps 64
4.5 Memory chip 67
4.5.1 Types of ROM 67
4.5.2 EPROM Speed 69
4.5.3 EPROM Size rating 69
4.5.4 Atypical EPROM pinout 70
4.5.5 Programming an EPROM 71
Chapter Five - Software
5.1 Introduction: 73
5.2 FLOW CHART. 73
5.3 MAIN PROGRAM 74
5.4 HOW TO OPERATE 78
Chapter Six Conclusion and RECOMMENDATION
6.1 Conclusion 80
6.3 Recommendation 80
References 81
WEBs 81
Appendix

Appendix (A) Complete System

Appendix (B) SN74LS245, OCTAL BUS TRANSCEIVERS, WITH 3-TATE
OUTPUTS

Appendix (C) (27C16)16,384-Bit (2048 x 8) UV Erasable
CMOS PROM

VIII



LIST OF TABLES

Table Description .Page No
1-1 Bus parameters 4 4
2-1 S-100 board feature 11
2-2 | MCA vs. EISA 21
2-3 SCSI types 30
3-1 Bus command codes 38
3-2 Encoding PRSNT[1:2] signals 44
4-1 | Pinout of parallel port 62
4-2 Data Register 63
4-3 Status Register 64
4-4 Control Register 64
4-5 (From DB-25 to IC No.1 (SN74245 64
4-6 From DB-25 to IC No.2 (SN74245) 66
4-7 (From IC No.1 (SN74245) to IC No.3 (EPROM 2716 66
4-8 From IC No.2 (SN74245) to IC No.3 (EPROM 2716) 67

IX




List of Figures

Figure | Description Page No.
1.1 Functional diagram of a computer bus 2
1.2 Functional diagram of the VL Bus 5
3-1 PCI signal 36
3-2 x86 configuration address. 48
3-3 Asserting IDSEL. 49
3-4 Type 0 configuration header. 50
3-5 Configuration Command Register. 51
3-6 Configuration Status Register. 52
3-7 Built-in self-test (BIST) register. 53
3-8 PCI bridge hierarchy. 54
3-9 PCI bridge structure. 56
3-10 | Configuration address types. 57
3-11 | Configuration space header, Type 1. 57
3-12 | Address filtering with base and limit registers. | 59
3-13 | Memory base and limit registers. 59
3-14 | I/O base and limit registers. 60
3-15 | Prefetchable base and limit registers. 60
4-1 Parallel port 62
4-2 system design 65
4-3 Work space 71
4-4 Device and write the program 72
5-1 Flow chart 73
5-2 First screen of the program 78
5-3 Second screen of the program 79




Abbreviation

ANSI
ASIC
AT
BIOS
BMIC
CD-ROM
CPU
DAC
DB-25
DIP
DMA
DRAM
DWORD
EEPROM
EIDE
EISA
EPROM
FIFO
GPIB
1/0

IC

D

IDE
IEEE
TRQ
ISA
LAN
LPT
LSB
MCA
MTTR
OEM
OTPROM
PC

PCI

PCI SIG
PCI-X
PROM
RAID
RISC
ROM
SCSI
SPP
SVGA
TTL

American National Standards Institute
Application-specific integrated circuit
Advanced Technology

Basic Input Output System

Bus Master Interface Chip

Compact Disk - Read Only Memory
Central Processing Unit

Dual Address Cycles
D-suBminiature-25

Dual in-line Package

Direct Memory Access

Dynamic Random Access Memory
Double WORD

Electrically Erasable Programmable Read Only Memory

Enhanced Integrated Drive Electronics
Extended Industry Standard Architecture
Erasable Programmable Read Only Memory
First In First Out

General Purpose Interface Bus

Input

Integrated Circuit

Identification

Integrated Drive Electronics

Institute of Electrical and Electronics Engineers
interrupt ReQuest

Industry Standard Architecture

Local Area Network

Line Print Terminal

Least Significant Byte

Micro Channel Architecture

Mean Time To Repair

Original Equipment Manufacturer

One Time Programmable Read Only Memory
Personal Computer

Peripheral Component Interconnect

PCI Special Interest Group

Peripheral Component Interconnect-eXtended
Programmable Read Only Memory
Redundant Array of Inexpensive Disks
Reduced Instruction Set Computer

Read Only Memory

Small Computer Systems Interface

Standard Parallel Port

Super Video Graphics Array
Transistor—transistor logic

XI


http://www.pcisig.com/

USB
uv
VESA
VGA
VL
XT

Universal Serial Bus

Ultra Violet

Video Electronics Standards Association
Video Graphics Array

VESA Local bus

eXtended Technology

XII



