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Chueng 2
Vi xwr ly va Hé thong vi xcr ly
2.1 BO vi xur ly

- BO vi xUr ly (Microprocessor) la gi?
- Cac thanh phan cua bo vi xur ly
- Ung dung cua bo vi xur ly

2.2 Cac ho vi xu ly

- Ho x86 cua Intel- Luat Moore
- Ho 68x cua Motorola

2.3 Hé thong vi xu' ly

- BO nhd

- Cac cong I/0

- Bus hé thdong: D-Bus, A-Bus, C-Bus
- Thiét ké hé thong vi xu ly?



2.1 Bo i xtv Iy

s Mot bo vi xUr ly la mot mach (
tich hop chia hang ngan, i
tham chi hang triéu
transistor (LSI, VLSI) ducc
két noi voi nhau

s Cac transistor ay cung nhau
lam viéc dé Iuu trir va xcr Iy
du‘ I|eu cho phep bo vi xU ly
co thé thu’c hién rat nhieu
chu’c nang hiru ich

= Chiic nang cu thé clia mot
bo vi xU ly cTu’dc xac dinh

bang phan mém (cé thé Iap
trinh ducc)
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Intel® 8088 Chip




Bo Vi Xt Iy

BO vi xu' ly dau tién cua
Intel, 4004, dudc gici thieu
vao nam 1971.

4004 chua 2300 transistor.

BO vi xU' ly Pentium 4 hién
nay chla 55 trieu
transistor.

BO vi xU' ly thudng dugc sur
dung trong cac may vi tinh
(microcomputer) vdi vai
tro la CPU. Ngoai ra,
ching con co mat ¢ nhiéu
thiét bi khac.




Céac thanh phan ctia bo vi xce Iy

Busses
Anthmetic and

Logzic Umt
i'._T_.Uj\‘

Control Llmi




ALU va Control Unit

ALU

s Thuc hién cac phép toan logic (AND, OR, XOR,
NOT) va cac phép toan s6 hoc (cOng, trir, nhan, chia)

s Thuc hién viéc chuyén dir l1€u

» Viéc thuc hién 1énh thuc sy dién ra & ALU

Control Unit

s Co trach nhi€m li€n quan den vigc tim va thue hién
cac 1énh biang cach cung cap cac tin hi¢u dleu khién
va dinh thoi cho ALU va cac mach khac biét phai lam
g1 va lam khi nao.



Cac thanh ghi (Registers)

Thanh ghi la no1 ma bd vi xtr Iy ¢6 thé luu trit duoc
mot so6 nhi phan (Kich ¢& cta thanh ghi tinh bang bit)

Bo vi xur 1y dung cac thanh ghi dé luu trit dit liéu tam
tho1 trong qua trinh thuc hi€n chuong trinh

Cac thanh ghi c6 thé duoc truy cap bang cac cau lénh
ngon ngir may thuong duogc goi la cac thanh ghi

Cac thanh ghi dleu kh1en va cac thanh ghi trang thai
duoc CU dung dé diéu khién viéc thuc hién chuong
trinh.



2.2 Cac ho vil xi Iy

= Hién nay, co rat nhieu nha san xuat ra cac
chip vi xu' ly:Intel, AMD, Motorola, Cyrix ...
Thong thucng, mot ho vi xuU' ly la cac chip
vi Xt ly dugc san xuat boi mot nha san
xuat nao do.

Trong pham vi mot ho vi xu' ly, theo thoi
gian va theo cong nghé ché tao co cac doi
(theé hé) vi xur ly khac nhau phan biéet theo
D0 dai Tu cua chung (bit) va toc do (Hz).
b0 dai Tu (Word Length) cua mot chip vi
XU ly la kICh cO t0| da cua cac toan ‘hang

nhi phan ma no co thé thuc hién cac phép
toan trén do.




Toc dé cua ho vi xtv Iy x86 cua Intel

The Continuing Evolution of Intel Microprocessors
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Ho vii xtr Iy x86 cua Intel

Model Nam san xuat
4004 1971
8008 1972
8080 1974
8086 1978
80286 1982
80386™ processor 1985
80486™ DX processor 1989
Pentium® processor 1993
Pentium Il processor 1997
Pentium Il processor 1999
Pentium 4 processor 2000

SO lwong Transistor

2,300
2,500
5,000
29,000
120,000

275,000

1,180,000
3,100,000
7,500,000
24,000,000
55,000,000



JAS W ad
HO VI X Iy X666 cua Intel 70's
4004 6008 8080 8086
Introduced 11115071 4172 4174 6/8/78
Clock Speeds 108KHz 200KHz 2MHz 5MHz, 8MHz, 10MHz
Bus Width 4 bits 8 bits 8 bits 16 bits
Number of 2,300 3,500 6,000 29,000
Transistors (10 microns) (10 microns) (6 microns) (3 microns)
Addr le Memor 1
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=0 VI XUy x66 cual Intel 80's
Intel486™

Intel386™ DX Intel386™ SX DX CPU

80286 Microprocessor | Microprocessor | Microprocessor
Introduced 2/1/82 10/17/85 6/16/88 4/10/89
Clock Speeds 6MHz, 8MHz, 10MHz, 16MHz, 20MHz, 16MHz, 20MHz, 25MHz, 33MHz,
12.5MHz 25MHz, 33MHz 25MHz, 33MHz 50MHz
Bus Width 16 bits 32 bits 16 bits 32 bits
Number of 134,000 275,000 275,000 1.2 million




Ho vilxt Iy x86 clia Intel 90's
HO VI X Iy X66 cua Intel 90's
Intel486™ SX Pentium® Pentium® Pro Pentium® 1
Microprocessor | Processor Processor Processor
Introduced 4/22/91 3/22/93 11/01/95 5/07/97
Clock Speeds 16MHz, 20MHz, 60MHz,66MHz 150MHz, 166MHz, 200MHz, 233MHz,
25MHz, 33MHz 180MHz, 200MHz 266MHz, 300MHz
Bus Width 32 bits 64 bits 64 bits 64 bits
Number of 1.185 million 3.1 million 5.5 million 7.5 million
Transistors (1 micron) (.8 micron) (0.35 micron) (0.35 micron)
Addressable Memory | 4 gigabytes 4 gigabytes 64 gigabytes 64 gigabytes




Evolution of Intel Microprocessors: 1971 to 2003

Trade Name Clock Millisns of

Family (Code Mame fer Frequency in Imstructions per kate of Introduction Mumber of Deesign Ruale Agddress
Fuature Chips) MegaHertz*v* Second Transistors iFizel Size) Baus Bits

20786 | (Horthwood) 30000 MH= TERA 20003 TRA 0. 13 micron &4 bt
20786 | iMadizon) TBA TERA 20003 TRA 0. 13 micron &4 bt
20786 | (Deerhield)i®* TBA TERA 200202 TRA 1. 13 micron 4 bat
B07TEG | iMMcEinley) L0000 MH= TBA 200104 TRA 0L 18 micron & bt
0786 | Itamium (Merce=d) 000 MH= TRA 200O0H 2 THRA 0. 1% micron 3d bat
S0aEG | (Willamethe) L1000 MH= *1, 100,00 MIPS 20000 L TBA 0. 18 micron A2 bat
S0aEG | P IO Xean T330 MH= *FT33.00 MIPS October 25, 1999 280 million 0. 18 micron A2 bat
S0GE6 | Mobile P IO 4000 MH= 400,00 MIPS June 14, 1994 274 million 0. 18 micron 12 bat
S0aEG | P IO Xean 5500 MH= FRA0.00 MIPS MMarch 17, 1909 9.5 milhion 0.25 micron A2 bat
206E6 | Pentiom 111 S00.0 MH= *=500.00 MIPS February 26, 1999 9.5 mullion 0,23 micron A2 bat
80aS6 | P II Xeon 4000 MH= =400.00 MIPS June 20, 1908 7.5 million 0.25 micron 12 bat
S80aEL | Pentium I1 A33.0 MH= *333.00 MIPS January 26, 1998 7.5 million 025 micron A2 bt
2eE6 | Pentium 11 000 MH= 300,00 MIPS hay 7, 1997 7.5 mulhon .33 micron A2 bat
E20586 | Pentium Pra 2000 MH= 200,00 MIPS November 1, 1995 5.5 mulhon .35 micron 12 bat
G584 | Pentiom 1330 MH= *] 33,00 MIPS June 1995 3.3 mulhon .35 micron 12 bat
E0586 | Pentim a0 hMH= =00, 00 RIPS March 7, 1904 3.2 mulhon L&D micron 12 bat
E0586 | Pentim 0.0 MH= ®450,.00 RIPS Bdarch 22, 1993 3.1 mulhon 0LED micron 12 bat
0BG | B0dEa D2 50,0 MH= 50,00 MIPS March 3, 1992 1.2 million 020 micron A2 bat
=6 | 486 X 25.0 MH= 20,00 BIPS Apnl 10, 1989 1.2 mulhion 100 muicron A2 bat
20286 | 386 X 160 MH= 500 MIPS COotober 17, 1985 275,000 1. 50 muicron 1 G bit
S0286 | S02E84 &0 MH= 0,90 BMIPS Febmarn: 1982 l.14,IIID .50 micron 1G5 bt
28084 | BOEG 5.0 MH= 0,33 MIPS June 8, 1978 20 0000 300 micron 1G5 bat
BOE0 | S0E0 2.0 MH= 064 MIPS Aprnl 1974 5, I G 00 micron & bat
BO0E | S00S8 .2 MH= 006 MIPS Apnl 1972 3,500 L 0.0 e ron & bat
400 | 4004 .1 MH= 006 MIPS Movember 15, 1971 2300 L 0.0 e ron 4 bat

- Approcimately one instnacton per processor clock opcle
ok Itarsam, ormerly codenaned Berced, moy b replacesd by MoEinley if further delaysd. Desrfield iz o low cost version of MMadison
—— I EHz (KilaHertz) = | drusond oycles per sscond; 1 MegaHertz = | thousand EiloHertz; 100 EHz = .1 MH=,
I GH= {&ignHenz) = | billion oycls per second; | GigaHertz = | thousand MegaHenz
TEA To be pnnourssd

Ttk ey s oo c o poo oess ors in kel riuee him (one souros of dots o fUluee mic popo e sons
bt ey Dol oo oy poess room 'k B processors squickesf him (soarce of data for released microproces ssos )




Evolution

of the Intel Microprocessors
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Luat Moore

transistors
Pentium® 4 Processer | 100,000,000

Pentium® Il Processor

Pentium® Il Processor 1 10,000,000
Pentium# Processor
4B6™ DX Processor //

386™ Processor
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Dr. Gordon E. Moore, Chairman Emeritus of Intel Corporation, du doan réing
Ctr mot nam rudi thi so lugng transistor dugce tich hgp trén chip vi xur 1y tang gap doi




2.3 Heé thong vi xtr ly

oy

m,,”- MEMORY

Control Lines (Control Bus)

Sc do khéi chifc nang cua mot hé thong vi xr ly



Hé thong vi x Iy

GOm 3 khoi chirc nang: Vi xu' ly, Bo nhg,
Cac cong I/O

BO nhd dudc thuc hién bang cac chip nhé
ban dan ROM hoac RWM, la nai luu trir
chuong trinh va dir lieu. Boi vai vi xu' ly,
bo nhd la mot tap hadp cac 6 nhd phan biét
theo dia chi cua chung.

Cac cong 1/0 dudc thuc hién bang cac chip
MSI hoac LSI, la phan mach giao tiép gilra
vi XU ly vai cac thlet D] I/0. BO vi xUr ly
cung phan biét cac cong I/0 theo dia chi
cua chung.



Heé thong vi x|y
= 3 Khoi chu’c nang Vi xu'ly, Bo nha, Cac
cong I/O cua mot hé thong Vil XU Iy trao
d6i tin hiéu v8i nhau théng qua Bus hé
thong.
= Bus he thong la mot tap hgp cac dudng
truyen dan dung chung, bao gom: Bus dia

chi (A- Bus), Bus dir lieu (D-Bus) va Bus
diéu khién (C-Bus)

= Cac tin hiéu dia chi di chuyén trén A-Bus
theo hudng tir vi x(r Iy dén Bd nhé va cac
cong I/0. SO luUgng du’dng truyén dan cla
A-Bus (goi la D6 rong cua A-Bus) tinh
bang bit, phan anh kha nang quan ly bo
nhd cua chip vi xu ly.



Hé thong vi x Iy

= Cac tin hiéu di liéu di chuyén trén D-Bus
theo ca 2 hu’dng tUr vi XU ly dén Bo nhd va
cac cong I/0 va ngu’dc lai (m0| Iuc mot
huong). SO Iu’dng du’dng truyén dan cua D-
Bus (90| la Do rong cua D-Bus) tinh bang
bit, phan anh mot phan toc do trao doi dir
Ileu cua chip vi xu' ly véI cac khoi chirc
nang khac.

s Da sO cac tin hleu trén C- Bus la cac tin
hiéu diéu khién rleng |€, cO tin hleu Xxuat
phat tu vi xu' ly, co tin hleu di vao vi xu' ly.
Vi xu' ly su dung cac tin hiéu nay dé diéu
khlen hoat dong va nhan biét trang thai
clia cac khdi chifc ndng khac.



Thiéet ké phan ctrng ctia hé thong vi xcv Iy

s Thiet ké bo nhd cho hé thong vi xu' ly:
Ghéep noi cac chip nhé ban dan san co VOi
bus hé thong sao cho khi bo vi xt' ly truy
cap bo nhd thi khong xay ra xung dot glu’a
cac ch|p nhd voi nhau va khong xung dot
VOi cac chip dung lam cong I/0

= Tuong tu, Thiét ké cac cong I/O cho hé
thong vi xu Iy Ghep n0| cac chip MSI hoac
LSI thuodng dung lam cong I/O vGi bus hé
thong sao cho khi bo vi xtr ly truy cap cac
thiét bi I/O thi khong xay ra xung dot gilra
cac chip do voi nhau va khong xung dot
vOi cac chip dung lam bo nhd



Thiét ké phan mém ciia hé thong vi xtv Iy

Viét chuong trinh diéu khi€én hoat dong cua
hé thong phan cing theo chic nang mong
muon (thudng dung ngon nglr Assembly
cua chip vi xu ly dung trong hé thong)
Dich chuong trinh da viet sang ngon ngir
may su dung cac chuong trinh dich thich
hop

Nap chucng trinh ngon nglr may vao bo
nhd cua hé thong vi xu' ly

Kiém tra hoat dong cua hé théng va thuc
hién cac hiéu chinh néu can thiéet

Coé thé nhd su trg gilp cua cac chuong
trinh mo phong trén may tinh
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