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CHAPTER 1

Introduction to the Microprocessor

Microprocessor and Assembly Language
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Some Important Terminology degell Ol =il yosy

memory Size
Bit 1 bit
Nibble 4 bit
Byte 8 bit (1 byte)
Word 16 bit (2 bytes)
kilobyte (kB) | 2'° bytes (1024 byte)
megabyte (MB) | 2°° bytes (1024 KB)
gigabyte (GB) | 2°° bytes (1024 MB)
terabyte (TB) | 2"° bytes (1024 GB)

Internal Organization of Computers yiguosS J (3lall sl

Micro-processor

allaal

l/0

(input/output)
Gla Al g adaaal)

Control Bus

Address Bus Data Bus

Two types of memory used in microcomputers are RAM and ROM.

.ROM g RAM Lo cwl=dl (w8 doaxiiuadl 8,S131 o ojlegi d>gy

memory
8,S13JI

RAM (43a 3 sS)3)

ROM (4ailas_s))

RAM stands for random access memory (called read/write

memory).

G 7 Belyall 5,813) (gl Jgsog)l 5,813 (pisi RAM

RAM is used by the computer for temporary storage of
programs that it is running.

byt pis (ol golysl 2330 lgiiall Jguogll 8515 yigaasl 13y
e S

RAM is sometimes called volatile memory.

ROM stands for read-only memory.

Joiis Belyill 3)S13 (nisi ROM

It contains programs and information essential to operation of

the computer.

graSIl Jysini) dull Ologleeg zoly wle $gizy

It is called nonvolatile memory.
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Components () gSoll

Function dausgll

RAM (random access

memory)

RAM is used by the computer for temporary storage of programs that it is running.

RAM is sometimes called volatile memory.

lasle Jasy il zolpll cisgall o j2ill (wilgisl Jguogll 8,513 yiguaSIl pakiuy

ROM (read-only memory)
ROM is

ROM contains programs and information essential to operation of the computer.

YgweS)l Jusind) duwlwll Ologlaallg byl (e iz

called nonvolatile memory.

CPU (Central Processing
Unit).

CPU execute information stored in memory.

BSIAI b djall Ologleill 3dis didybyg )lnall

I/0 (Input/Output) Devices.

1/0 provide a means of communicating with the CPU.

533Ul 83021 g allnall g Juolgill dluwg y8g5 izhsVl ¢ JLoll

Bus
zhsyl

= Bus is a group of wires that interconnect components in a computer system.

The buses that interconnect the sections of a computer system transfer addvess, data, and control information
between the microprocessor and its memory and 1/0 systems.

ouestl plai b SligSall g bouyi il Ml o degaze :VELI

7 Jso)l dabsily 4ipS13g @bl @lnall pu Ologlsall (b aSailly Slilwly oleisl Jiis yguaSIl plai plusl bayyi (il US|

a-The address bus :glisll JsU

requests a memory location from the memory or an 1/0 location from the CPU.
43Syl @llsall Basg oo 2hsVl / JsoVl RBge of B,SIAI o 5)S13 RBge wallny

If 1/0 is addressed, the address bus contains a 16-bit I/0 address from 0OOOH through
FFFFH.

FFFFH (JI H0000 o Cu 16 2131 / JBal glgic wle olgisll J5U gz « 23Vl / JsoYl dxllse Caai 13]

b-The data bus oLl JsU

Transfers information between the microprocessor and its memory and 1/0 address space.

c-The control bus pS=il JsU

Contains lines that select the memory or I/0 and cause them to perform a read or write.

Brief History of the CPU Jyiil &lx)lse

1 .Data transfer between itself and the

memory or /0 systems.

Szl ol 170 ol 8,38131 I @lsall o SLLl Jis

&Jw P

rdawlwl @illhy 3 o plsall

2 .Simple arithmetic and logic operations. 3 .Program flow via simple decisions.

Gibiall g dpluwsd! Ollas)l iyais izl 0yl pgiy il zolipl Hluo (b aSaxdll

Microprocessor
Assembly Instuctions

| |

Program Control
Instructions

[Chapter 5]

Data Movement
Instructions

[Chapter 6]

Arithmetic and Logic
Instructions

[Chapter 7]
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Year

allsoll

CPU width

Eljsenll

Memory Size +
Cache Size

1971

4004 4-bit

World’s first microprocessor olle)l o zlleo Js!
The 4004 -instruction set contained 45 instructions. 45 :gSliay il Wrowll Sloglsi sac

Main problems: 4004 JI JSliwe

1. speed (isdny) degull

2. word width (4-bit) (o) 8,313 yose

3. memory size (4k bytes) (8o 8)313) 8)S13l px>

o 4K bytes

1972

80038

8-bit

8 -bit version of 4004 microprocessor
Gl oM s

o 16K bytes

1973

8080

8-bit

The world’s first 8 -bit general-purpose microprocessor.
8335l Slolaxiwl bit 845\SI5 oy @les Jgl

. 64K bytes

14977

8085

8-bit

Last 8 -bit, general-purpose microprocessor developed by Intel.
Juiil ol e 8-bit @)S15 yoye allao 431
Main advantages of 8085 were its i dilite pal

o internal clock generator s> Slay Wgo aSVisl
o higher clock frequency el Slaudl Jaso

° 64K bytes

1978

8086

16-bit

= 16-bit general-purpose microprocessor.
= 6-byte instruction cache

e 1M bytes

1974

8088 16-bit

= 16-bit general-purpose microprocessor.
= 4-byte instruction cache

*  8-bit Internal Data Bus

*  16-bit Internal Data Bus

e 1M bytes

14983

80286 16-bit

Almost identical to the 8086 and 8088.
8088 g 8086 Ulxlleo J Wy,ai Gilbo 80286 gllws

e 16M byte

1986

80386
32-bit

major overhaul of 16-bit 8086—-80286 architecture
8086—80286 013V )l 1oVl Glallzel SlbMsl il 80386 gllss
first a 32-bit microprocessor
bit 32 GSI3 yose alleo Jg

. 4G -byte

14989

80486

32-bit

80486 have instruction pipelining.
1 Execution Engine

. 4G -byte
o 8K-byte cache

1993

Pentium

32-bit

Originally labeled the P5 or 80586.
P5 or 80586 (auie Caxi 0)lous] ai dylagl b
Single core
64 bits Data bus width.
2 Execution Engine

e 4G bytes
o 16K-byte cache

19495

Pentium Pro

32-bit

A recent entry, formerly named the Pé.
P& oo Gz oylauo| ai &ladl o

Single core

Pentium Pro can address 4G-byte or a 64G-byte memory system.
64G-byte ol 4G -byte lgaz> 5,515 Wlg o Sliy Jiiy of Pentium Pro alles giaivy

3 Execution Engine

e 4G-byte or a 644G
e 16K L1 cache
e 256K L2 cache

1997

Pentium I

32-bit

Single core
MMX technology
3 Execution Engine

19949

Pentium I

32-bit

Single core
Additional FP instructions to support 3D graphics
3 Execution Engine

2000

Pentium 4

32-bit

Single core
Additional FP and other enhancements for multimedia.

3 Execution Engine

Future

[tanium

64-bit

The new generation of Intel processors makes use of a &4-bit organization with the IA-64 architecture.
The Itanium architecture allows greater parallelism than traditional architectures.
128 general-purpose integer and 128 floating-point registers; 64 predicate registers.

Many execution units to ensure enough hardware resources for software.
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The Multi-core microprocessors

Pentium Pro uses three execution engines, to execute up to three instructions at a time.
S8 oll puai (w8 Slowsd 3 Suaii) 8yl ol Jezy lae Slesdeill Juaild OlSy=e 3 Pentium Pro p iy

Microprocessor No of Excuction Engines Block Diagram

(=21}

1 BK

L1 Cache

CPUI|CPUZ| Copro
Pentium
2

18K L1 Cache

80486

CPUI|GPUZ [GPUS| Copro

Pentium Pro

Pentium [l
Pentium Il |
3
Pentium 4
Core2
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