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Introduction to the Microprocessor
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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) 210 pytes (1024 byte)
megabyte (MB) 220 pytes (1024 KB)
gigabyte (GB) 230 bytes (1024 MB)
terabyte (TB) | 2*° bytes (1024 GB)

Internal Organization of Computers yiguosS J (3lall sl

l/0
Micro-processor

allaal

(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 lod cuwldl (6 dodiunall 8)SIAJl o legi >y

memory
8,S13JI

RAM (43a 3 sS)3) ROM (4aia 3 813)

RAM stands for random access memory (called read/write || ROM stands for read-only memory.

memory). s s
Jods delyall 8)S15 i ROM

AGUSUI / Belyill 5,S13) (Wilguias)l Jgaogll 5,813 (nisi RAM
It contains programs and information essential to operation of
RAM is used by the computer for temporary storage of the computer.

programs that it is running.

graSIl Jusind) dpwlwl Ologlesg zely wle Sgizy
lghuseiniy pody (il ol jal) (pilgiasdl Jgaosl 8)S15 yigasaSIl ooy

S50 JSuiy

RAM is sometimes called volatile memory. It is called nonvolatile memory.
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Components () gSoll

Function dausgll

RAM is

RAM (random access

memory)
RAM is

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

lasle Jasy il zolyll Cisgall o j2ill (ilgisl Jguogll 8,513 yiguaSIl oakiay

sometimes called volatile memory.

ROM (read-only memory)
ROM is

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

YgmaSIl Jusuind) duwlwll Ologlsallg zolpll (e Sgizy

called nonvolatile memory.

CPU (Central Processing
Unit).

CPU execute information stored in memory.

BSIAI b djall Ologlsill 3uiis didybyg a)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.

Ssuestl plai b SligSall g bouyi il Ml o degaze VLI

7 Jso)l dabsily 4ipS13g @bl @lnall pu Sloslsall (b aSzilly Hlilly olsisdl Jiis yiguaSIl pUai pluwsl bayyi (il s

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 I/0 systems.

Sl gi 170 gl 8)SIAI Wl @lsall o UL Jii

a..’-JL.‘.J - .

rdawlwl @illhy 3 o plsall

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

dihisll g dylwsdl Olles)] 3ai dlnall 03aily psiy Ul zolipdl jluse (b aSall

Microprocessor
Assembly Instuctions

| |

Program Control
Instructions

[Chapter 5]

Data Movement
Instructions

[Chapter 6]

Arithmetic and Logic
Instructions

[Chapter 7]
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Year | dlell | CPU width Oljsanll Memory Size +
Cache Size
World’s first microprocessor pllall (é allze Jgl
The 4004-instruction set contained 45 instructions. 45 :lgSliay (Il lrowll Slaglss sac
4004 bi ° 4K bytes
4-oit Main problems: 4004 JI JSliwe
1. speed (isoy) deyull
2. word width (4-bit) (u20) 5,S13I yoye
3. memory size (4k bytes) (yu0 §)S13) 8)S1UI pz>
1971 8008 8-bit version of 4004 microprocessor
. ikl )lao W Gamzi 16K bytes
8-bit S ’ g
1973 8080 The world’s first 8-bit general-purpose microprocessor.
2-bit 83axioll Ololaziwl bit 84iSI3 yoye alwo Jgl e 64K bytes
Last 8-bit, general-purpose microprocessor developed by Intel.
Juiil Hlauol go 8-bit @)SI3 yoye alleo y5l
1977 8085 Main advantages of 8085 were its ;& dljo pal
o internal clock generator 51> Slaw Age aSVisl o 64K bytes
8-bit o higher clock frequency el Slawll Jase
1978 8086 = first 16-bit microprocessor
16-bit = 16-bit general-purpose microprocessor. e 1M bytes
= 6-byte instruction cache
*  16-bit Internal Data Bus
19749 8088 16-bit = 16-bit general-purpose microprocessor.
= 4-byte instruction cache e 1M bytes
*  8-bit Internal Data Bus
1983 80286 16-bit Almost identical to the 28086 and 8083. e 16M byte
8088 g 8086 Ulalles J Wy yii gilbe 80286 allwo
1986 803286 first 32-bit microprocessor
32-bit bit 32481 poscallaa Jol | ¢ #Gbyte
major overhaul of 16-bit 8086—-80286 architecture
8086-80286 p8Vl jlaoVl Slallzal Slblol Wil 80386 allze
14989 80486
32_bit 80486 have instruction pipelining. o 4G-byte
1 Execution Engine o 8K-byte cache
1993 Pentium Originally labeled the P5s or 80586.
P5 or 80586 o C1zi 0ylauo] i dladl b o 4G bytes
. Single core o 16K-byte cache
32-bit 64 bits Data bus width.
2 Execution Engine
Pentium Pro A recent entry, formerly named the Pé6.
P6 auto <1z 0yl aol pi lagl (b
Single core
Pentium Pro can address 4G-byte or a 64G-byte memory system. e 4G-byte or a 64G
32-bit 64G-byte gl 4G-byte lgaz> 5,515 Wiy o Oliy Jiiy i Pentium Pro gllee gubhiuyg e 16K L1 cache
e 256K L2 cache
1995 3 Execution Engine
1997 Pentium [l Single core
32_bit MMX tec?mology‘ ==
3 Execution Engine
1999 Pentium Il Single core
32_bit Additional FP instructions to support 3D graphics ==
3 Execution Engine
2000 Pentium 4 Single core
32-bit Additional FP and other enhancements for multimedia. ==
3 Execution Engine
The new generation of Intel processors makes use of a 64-bit organization with the IA-64 architecture.
The Itanium architecture allows greater parallelism than traditional architectures.
Future
[tanium 128 general-purpose integer and 128 floating-point registers; 64 predicate registers. ==
64-bit
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.
gl pusi (w8 Olagled 3 Aaaiil §)aall 4l Jez oo Slopsill Jpbil OlS)20 3 Pentium Pro pisiwg

Microprocessor No of Excuction Engines Block Diagram
cPu
80486
1 BK
L1 Cache
CPU1[ CPUZ| Copro
Pentium
2
16K L1 Cache
CPUI|CPUZ [CPUS| Copro
Pentium Pro
Pentium II
Pentium (Il |
) 3
Pentium 4
Core2
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