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Chuong 1: Kién triic co ban cua may tinh

CHUONG 1
KIEN TRUC CO BAN CUA MAY TINH

§ 1. Nhitng thanh phan co ban cia mdy tinh
Biéu dién thong tin trong mdy tinh
I. H¢ dém nhi phan va phwong phép biéu dién théng tin trong may tinh.
1. Hé nhij phan (Binary)
1.1. Khai niém:

H¢ nhi phan hay hé dém co s6 2 chi ¢6 hai con s6 0 va 1. P6 1a hé dém dua theo
vi tri. Gia tri cua mot s bat ky nao d6 tuy thudc vao vi tri ctia nd. Cac vi tri ¢6 trong s&
bang béc luy thira cia co sé 2. Chdm co sé duoc goi 1a chdm nhi phan trong hé dém co
s 2. Mdi mot con sb nhi phin dugc goi 1a mdt bit (Binary digit). Bit ngoai cung bén
trai 1a bit c6 trong s6 16n nhat (MSB, Most Significant Bit) va bit ngoai ciing bén phai
1a bit ¢6 trong s6 nho nhat (LSB, Least Significant Bit) nhu dudi day:

20 22 2! 2% 2! 27

MSB 1 0 1 0.1 1LSB

Ché4m nhj phéin

S6 nhi phan (1010.11), ¢6 thé biéu dién thanh:

(1010.11); = 1¥2% + 027 + 1%2" + 0°2° + 1%27 4 1%27 = (10.75)y0.

Chu y: ding d4u ngodc don va chi s6 dudi dé ky hiéu co s6 ciia hé dém.

Déi voi phan 1é ca cdc s thip phén, sb 1¢ duoc nhan véi co s6 va s6 nho dugc
ghi lai 1am mot s6 nhi phén. Trong qua trinh bién d6i, s6 nhd déu chinh la bit MSB va s6
nhé cudi 1a bit LSB.

Vi du 2: Bién ddi s6 thap phan (0.625),, thanh nhi phan:

0.625%2 = 1.250. S6 nhd 1a 1, 1a bit MSB.

0.250%2 = 0.500. S6 nhé 120
0.500%2 = 1.000. S6 nhé 1a 1, 1a bit LSB.
Vay : (0.625),0 = (0.101),.
2. Hé¢ thap luc phan (Hexadecima).
2.1. Khai niém:
Céc h¢é mdy tinh hién dai thuong dung mot hé¢ dém khiac 1a hé thap luc phan.
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H¢ thap luc phan la hé dém dua vao vi tri véi co s6 1a 16. Hé nay dung cic con sb
tir 0 dén 9 va cac ky tu tir A dén F nhu trong bang sau:

Bang 1.1 Hé thdp luc phan

Thap luc phan Thap phan Nhi phan
0 0 0000
1 1 0001
2 p: 0010
3 3. 0011
4 4 0100
5 5 0101
6 6 0110
7 7 0111
8 8 1000
9 9 1001
A 10 1010
B 11 1011
C 12 1100
D 13 1101
E 14 1110
I 15 1111

3. Baing ma ASCII.(American Standard Code for Information Interchange).

Nguoi ta da xay dung bd ma dé biéu dién cho cic ky tu ciing nhu cdc con s6 Va
cac ky hiéu dac biét khac. Cac ma d6 goi la by ma ky tu va sb. Béang ma ASCII 1a ma
7 bit dugc dung phé bién trong céc hé mdy tinh hién nay. Vi ma 7 bit nén c6 2" =128
td hop ma. Mdi ky tu (chir hoa va chir thuong) cling nhu cic con s6 thap phan tir 0..9
va c4c ky hiéu dic biét khac déu dugc biéu dién béng mot ma s6 nhu bang 2-2.

Viéc bién doi thanh ASCII va cdc mé ky tu s6 khdc, tot nhat 1a sir dung ma
twong duong trong bang. Vi du: Dai cac ky ty BILL thanh ma ASCII:

Ky tu B I L L
ASCII 1000010 1001001 1001100 1001100
HEXA 42 49 T (.
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Biang 1.2: Ma ASCIL.

Column bits(B;B¢Bs)

Bits(row) _ 000 001 010 OI11 100 101 110 111
ROW | B, | By | B, | B, 0 1 2 |34 |56 7
R AR 2RI R

0 o [o]o]| o0l NUL |DLE | SP | O | @ |P| \ | p
1 ololo]|1}» SOH | DCl | ' |1 |A|Q[A]| g
2 o|lo|1}]0 Ly stx [ pc2 | “ | 2 | B|{R|B | r
3 lojol1]|1 (> ETX | DC3 | # |3 | C|S|C| s
4 0|l 1l0]|0 > EOT | Dc4 | $ | 4 | D|T|D| t
5 o|l1]l0]1 L ENQ | NAK | % | 5 | E|{U| E | u
6 ol 1]1]0 | ACK | SYN| & | 6 | F|V]| F | v
7 ol 1|11} BEL | ETB | * |7 |G |W| G| w
8 1lolo| ol BS |[CAN| ( | 8 | H|X]| H| «x
9 10|01l HT | EM | ) |9 | 1 |Y| I | vy
A 1ol 1]o0ls LF | SUB | * 1 lz| 1| 2
B 1o 111> vI | BsC | + | 5 | K || K| {
C 11|00l FF | FS - <L |Vv]|L |
D 1 {101 ls CR | GS L l= M1 M| )
E 1|1 ]1]0 Ly SO | RS S| N|~A| N| ~
F U A T S U S R S st | us |/ | ?]0]|_|O]|DEL
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Control characters:
NUL = Null; DLE = Data link escape; SOH = Start Of Heading;
DC1 = Device control 1; DC2 = Device control 2; DC3 = Device control 3.

DC4 = Device control 4; STX = Start of text; ETX = End of text;
EOT = End of transmission; ENQ = Enquiry;;  NAK = Negative acknowlege.
ACK = Acknowlege; SYN = SYnidle; BEL = Bell.

ETB = End od transmission block; BS = Backspace; CAN = Cancel.

HT = Horizontal tab; EM = End of medium; LF = Line feed; SUB =
Substitute.

VT = Vertical tab; ESC = Escape; FF = From feed; FS = File separator.
SO = Shift out; RS = Record separator; SI = Shift in; US = Unit separator.
4. Biéu dién gi4 trj s6 trong mdy tinh. '
4.1. Biéu dién sé nguyén.

a. Biéu dién sd nguyén khéng diu:

Tét ca cdc sb cling nhu céc ma ... trong mdy vi tinh déu dugc biéu dién bang céc
chir s6 nhi phan. Dc biéu dién céc s6 nguyén khong ddu, nguoi ta ding n bit. Tuong
ing véi d6 dai cua s bit dugc sir dung, ta c6 cic khoang gi4 tri x4c dinh nhu sau:

S bit Khoang gia tri
nbit: 0..2"-1
8 bit 0.. 255 Byte

16 bit 0.. 65535 Word

b. Biéu dién so nguyén co dau:

Ngudi ta sir dung bit cao nhat biéu dién dau bit dau c6 gi tri O twong ung voi
56 ‘nguyén duong, bit dau c6 gia tri 1 biéu dién sé am. Nhu vay khoang gi4 tri s6 dugc
biéu dién s& duoc tinh nhu sau:

S bit Khoang gié tri:

n bit pARS |

8 bit -128.. 127 Short integer

16 bit -32768.. 32767 Integer

32 bit 2312311 (-2147483648.. 2147483647) Long integer

4.2. Biéu dién so thue(sé cé diu chim (phdy) dong).
C6 hai cdch biéu dién s6 thuc trong mdt hé nhi phan: s6 ¢6 dau chdm c6 dinh
(fied point number) va sd ¢6 dau cham dong (floating point number). Cach thir nhat
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dugc dung trong nhitng b VXL(micro processor) hay nhitng b vi diéu khién (micro
controller) cu. Cach thtr 2 hay dugc ding hién nay c6 do chinh xac cao. E)01 vdi cach
biéu dién séthuc ddu chim dong c6 kha nang hi¢u chinh theo gi4 trj ctia s6 thuc. Cach
biéu dién chung cho moi hé dém nhu sau:

R =m.B".
Trong d6 m 1a phan dinh tri, trong h¢ thap phan gid tri tuyét ddi ctia n6 phai ludn
nhé hon 1. S e 12 phin mii va B 12 co sb cua hé d¢ém.

C6 hai chuan dinh dang ddu chim dong quan trong la: chuin MSBIN ciia
Microsoft va chuan IEEE. Ca hai chudn nay déu dung hé dém nhij phan.

Thuong ding l1a theo tiéu chudn biéu dién sb thuc cua IEEE 754-1985(Institute
of Electric & Electronic Engineers), 1a chuan dugc moi hing chip nhén va dugc dung
trong bd xir 1y todn hoc cia Intel. Bit du ndm tai vj trf cao nhat; kich thuéc phén mi
va khudn dang phan djnh trj thay déi theo tirng loai s thyec.

Gié trj s6 thyc IEEE duoc tinh nhu sau:
R =(-DS*(1+M %2 + ... +M, *¥2)*QB 7-E0-127
Chu §: gi4 trj ddu tién M, luén mic dinh 12 1.
- Dung 32 bit dé biéu dién sé thuc, dwoc sb thuc ngén: -3,4.10°° < R < 3,4.10°®
31 30 23 22 0

E7 - EO [Pinh tri (M1 - M23)

- Ding 64 bit dé biéu dién sb thuc, duge sb thue dai: -1,7.10°% < R < 1,7.10°%
63 62 5251 | 0

E10 - EO Dinh tri (M1 - M52)

Vi du tinh sb thuc:
0100 0010 1000 1100 1110 1001 1111 1100

Phan dinh tri: 274+2°+2°342%427 10421242154
+2710427 17427 18,2°1942204 221 = (0,1008906.
Gid tri ngam dinh 1a: 1,1008906.
Phan mii: 28+2%+2° =133
Gia tri thuc (bit cao nhit 12 bit d4u): 133-128=6.
Dau: 0 = sé duong
Gia tri s thuc 12: R = 1,1008906.2° = 70,457.
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Phuong phép dbi sb thuc sang s6 déu phay dong 32 bit:
- Déi s6 thap phan thanh s nhi phan.
- Bidu di2n sé nhi phan du6i dang +1, xxxBy (B: co 56 2).
- Bit cao nhét 31: 14y gia tri 0 véi sé duong, 1 vé6i s am.
- Phdn mil y d6i sang ma excess -127 cla y, dugc xac dinh bing céch:
y + (7TF)6.
- Phin xxx 12 phan dinh tri, dwgc dua vao tir bit 22..0.
Vi du: Biéu dién 6 thuc (9,75),0duéi dang dau phay dong.
Ta dbi sang dang nhi phan: (9,75);0 = (1001.11), = 1,00111B3.
Bit déu: bit 31 =0.
Ma excess - 127 cua 3 la: 7F + 3 = (82),6 = 82H = (10000010),. Dugc dua vao
céc bit tiép theo: tir bit 30 dén bit 23. Bit 22 luén mic dinh la 0.
Cubi cling sb thuc (9,75),0 dugce biéu dién dudir dang ddu phay dong 32 bit nhu sau:
0100 0001 0001 1100 0000 0000 0000 0000
bit [3130  23]22 ]
§ 2. Kién tric mot mdy tinh don giin

2.1. Gidi thiéu so lwoc ciu tritc ciia mdy vi tinh.

So véi tir khi ra doi, cAu tric co s¢ clia céc mdy vi tinh ngay nay khong thay ddi méy.
Moi mdy tinh s6 déu c6 thé coi nhu dugc hinh thanh tir séu phén chinh (nhu hinh 2-1):

Hinh 2-1: Gidi thiéu so dd khoi tdng quét ciia may tinh sb

Data Bus
A A A A Control Bus
AN N A A

VvV v v vV Vv VvV e
Bo xur 1y Bo nh¢ trong B nhé Phdi ghép Eﬁle;tbézi(;
trung tam (Memory) ngoai vao/ra 2

(CPU) ROM-RAM (Mass store (VO) -

Unit) . Thiét bi ra
i | ’y < (Output Unit)

Adrress Bus
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Trong so db ndy, cic khdi chirc nang chinh ctia mdy tinh sd gém:

- Khéi xir 1y trung tAm (central processing unit, CPU),

- B6 nh¢ trong (memory), nhu RAM, ROM

- B nh¢ ngoai, nhu cac loai b dia, bang tur

- Khdi phéi ghép vi céc thiét bi ngoai vi (vao/ra)

- Cac bd phan dau vao, nhu ban phim, chudt, may quét ... .

- Céc bd phan dau ra, nhu man hinh, mdy in ... .

2.2 Lich sir phat trién ciia CPU

2.2.1.-BXL 4 bit
4004 1a BXL dau tién duoc Inte1~dua ra thang 11 nam 1971, c6 tdc d6 740KHz,
kha nang xu 1y 0,06 tri¢u 1¢nh moi gidy (milion instructions per second - MIPS);
dugc san xuat trén cong ngh¢ 10 pm, ¢6 2.300 transistor (béng bén dan), b nhé mé
rong dén 640 byte.
2.2.2 BXL 8bit
8008 (nim 1972) dugc sir dung trong thiét bi diu cudi Datapoint 2200 cia
€omputer Terminal Corporation (CTC). 8008 cé toc E?Icf) 200kHz, san xuat trén cong
ngh¢ 10 um, véi 3.500 transistor, bd qhdr m& rong d‘én 16KB. 8080 (nam 1974) su
dung trong may tinh Altair 8800, c6 toc do gap 10 lan 8008 (2MHz), san xuat trén
cong nghé 6 pm, kha nang xir ly 0,64 MIPS v6i 6.000 transistor, c¢6 8 bit bus dir
liég va 16 bit bus dia chi, b0 nhd m& rong tdi 64KB. 8085 c6 toc d0 2MHz, san
xuat trén cong nghé 3 um, vdi 6.500 transistor, ¢ 8 bit bus dir liéu va 16 bit bus dia
chi, bd nhé mé rong 64KB.

2.2.3.-BXL 16bit

80186 (ndm 1982) con goi la IAPX 186. St dung chu yéu trong nhirng (mg dung
nhiing, b diéu khién thiét bi diu cubi. Cac phién ban cia 80186 gdm 10 va 12
MHz. 80286 (nam 1982) sir dung cong nghé 1,5 um, 134.000 transistor, bd nhd md
rong téi 16 MB. Céc phién ban ctia 286 gom 6, 8, 10, 12,5, 16, 20 va 25MHz.

2.2.4. BXL 32bit vi kién triic NetBurst (NetBurst micro-architecture)

Intel386 gém cdc ho 386DX, 386SX va 386SL. Intel386DX 1a BXL 32 bit dau tién
Intel gi6i thiéu vao nam 1985, 386 sir dung céc thanh ghi 32 bit, c6 thé truyén 32 bit
dir 1i€u cung luc trén bus dir liu va dung 32 bit dé x4c dinh dia chi. Cling nhu BXL
80286, 80386 hoat dong ¢ 2 ché do: real mode va protect mode.

gR’

386SL (nam1990) dugc thiét ké cho thiét bi di dong, sir dung cong nghé 1 um,
855.000 transistor, bd nhd mé rong 4GB; gdm cic phién ban 16, 20, 25 MHz.
486DX su dung cong nghé 1 um, 1,2 tri€u transistor, b nhd mé rong 4GB; gf’im cac
phién ban 25 MHz, 35 MHz va 50 MHz (0,8 pm). Pentium str dung cong ngh¢ 0,8
pm chira 3,1 triéu transistor, c6 céc toc do 60, 66 MHz (socket 4 273 chan, PGA).
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Céic phién ban 75, 90, 100, 120 MHz st dung co6ng ngh¢ 0,6 pm chira 3,3 triéu
transistor (socket 7, PGA). Phién ban 133, 150, 166, 200 st dung cong nghé 0,35
pm chira 3,3 triéu transistor (sgg_lggt_?, RGA). Pentium MMX sir dung cong nghé
0,35 pwm chira 4,5 tri€u transistor, cé cic toc dd 166, 200, 233 MHz (Socket 7, PGA).

2.2.5. Pentium Pro:

Néi tiép su thanh cong ciia dong Pentium, Pentium Pro dugc Intel gi6i thiéu vao
thdng 9 nam 1995, sir dung cﬁng_ ngh¢ 0,6 va 0,35 pm chira 5,5 triéu transistor,
socket 8 387 chan, Dual SPGA, ho trg b nhd RAM t6i da 4GB.

2.2.6. BXL Pentium II

Péu tién, tén ma Klamath, san xuét trén cong nghé 0,35 pm, c6 7,5 triéu transistor,
bus hé théng 66 MHz, gdm céc phién ban 233, 266, 300MHz. Pentium II, t€n ma
Deschutes, 'sit dung cdng nghé 0,25 um, 7,5 tri¢u transistor, gorn c4c phién ban
333MHz (bus hé théng 66MHz), 350, 400, 450 MHz (bus hé théng 100MHz).
Celeron (ndm 1998) dugc “rdt gon™ tir kién tric BXL Pentium II, danh cho dong mdy
cép thap.

2.2.7. Pentium III (ndm 1999)

B4 sung 70 1énh méi (Streaming SIMD Extensions - SSE) gitp ting hiéu sut hoat
dong cua BXL trong cac tdc vu xu 1y hinh anh, audio, video va nhén dang giong
n6i. Pentium III gom céc tén ma Katmai, Coppermine va Tualatin. Coppermine sit
dung cong nghé 0,18 pm, 28,1 tri€u transistor, bd nh¢ dém L2 256 KB duogc tich
hop bén trong nhiam ting tdc do xir 1y. Tualatin 4p dung cong nghé 0,13 um c6 28,1
triéu transistor, b nhd dém L1 32KB, L2 256 KB hodc 512 KB tich hop bén trong
BXL, socket 370 FC-PGA (Flip-chip pin grid array), bus h¢ thong 133 MHz. C6
cdc tbc do nhu 1133, 1200, 1266, 1333, 1400 MHz. Celeron Coppermine (nim
2000) dugc “rdt gon” tu kién tric BXL Pentium III Coppermine, con goi la Celeron
II, duge bd sung 70 1énh SSE. Sir dung cong nghé 0,18 um c6 28,1 tridu transistor,
bd nhd dém L1 32KB, L2 256 KB tich hgp bén trong BXL, socket 370 FC-PGA,
C6 cac tde dd nhu 533, 566, 600, 633, 667, 700, 733, 766, 800 MHz (bus 66 MHz),
850, 900, 950, 1000, 1100, 1200, 1300 MHz (bus 100 MHz). Tualatin Celeron
(Celeron S) (ndam 2000) dugc “rit gon” tur kién tric BXL Pentium III Tualatin, ap
dung cong ngh¢ 0,13 pm, b nhé dém L1 32KB, L2 256 KB tich hop, socket 370
FC-PGA, bus hé théng 100 MHz, gom cic téc d6 1,0, 1,1, 1,2, 1,3 va 1,4 GHz.

2.2.8. Pentium 4

Intel Pentium 4 (P4) 1a BXL thé hé thir 7 dong x86 phd thdng, dugc gidi thi¢u vao
thang 11 nam 2000. P4 sir dung vi kién tric NetBurst c6 thiét ké hoan toan moi so
v6i cac BXL cii (PII, PIII va Celeron sir dung vi kién triic P6). Mot s6 cong nghé
nbi bat duge 4p dung trong vi kién tric NetBurst nhu Hyper Pipelined Technology
mo rong so hang 1énh xur 1y, Execution Trace Cache tranh tinh trang 1énh bi cham
tré khi chuyén tir bd nhé dén CPU, Rapid Execution Engine ting toc bd ddng xir ly
toan hoc, bus hé thong (system bus) 400 MHz va 533 MHz; cic cong nghé¢
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Advanced Transfer Cache, Advanced Dynamic Execution, Enhanced Floating point
va Multimedia Unit, Streammg SIMD Extensions 2 (SSE2) ciing duoc cai tién
nhim tao ra nhirng BXL toc d6 cao hon, kha nang tinh toan manh hon, xur ly da
phuong tién tot hon. Pentium 4 d4u tién (ten ma Willamette) xuAt hién cudi nim
2000 dit dau cham hét cho "tridu dai" Pentium III. Willamette san Xuét trén cong
ngh¢ 0,18 pm, c6 42 tri¢u transistor (nhiéu hon gin 50% so véi Pentium I1I), bus hé
thong (system bus) 400 MHz, bd nhé dém tich hop L2 256 KB, socket 423 va 478.
P4 Willamette c6 mot sé téc do nhu 1,3, 1,4, 1,5, 1,6, 1,7, 1.8, 1.9, 2,0 GHz. P4
Northwood. Xuat hién vao thang 1 nim 2002, duoc san xuét trén cong nghé 0,13
pm, c6 khoang 55 tri¢u transistor, by nhé dém tich hop L2 512 KB, socket 478.
Northwood ¢6 3 dong gdbm Northwood A (system bus 400 MHz), téc do 1,6, 1,8,
2,0,2,2,2,4,2,5,2,6 va 2,8 GHz. Northwood B (system bus 533 MHz), téc d6 2,26,
24, 2,53, 2,66, 2,8 va 3,06 GHz (riéng 3,06 GHz c6 hd trg cong ngh¢ siéu phan
ludng Hyper Threading - HT). Northwood C (system bus 800 MHz, tt ca hd trg
HT), gém 24,26,28,3,0,3,2, 3,4 GHz. P4 Prescott (nim 2004). La BXL dAu tién
Intel san xudt theo cdng ngh¢ 90 nm, kich thuéc vi mach gidm 50% so véi P4
Willamette. Piéu ndy cho phép tich hgp nhiéu transistor hon trén cung kich thudce
(125 tri¢u transistor so véi 55 trigu transistor ctia P4 Northwood), tdc do chuyen dbi
cua transistor nhanh hon, ting kha néng xir 1y, tinh todn. Dung lugng by nhé dém
tich hop L2 cua P4 Prescott gip dbi so v6i P4 Northwood (IMB so véi 512 KB).
Ngoai tap 1énh MMX, SSE, SSE2, Prescott dugc bd sung tap 1énh SSE3 givp cic ung
dung xtr Iy video va game chay nhanh hon. Day la giai doan "giao thoi" gilra socket
478 - TTI5LGA, system bus 533 MHz - 800 MHz va mo6i san pham dugc dit tén riéng
khién ngudi ding cang bbi rdi khi chon mua. Prescott A (FSB 533 MHz) c6 céc toc
do 2,26, 2,4, 2,66, 2,8 (socket 478), Prescott 505 (2,66 GHz), 505J (2,66 GHz), 506
(2,66 GHz), 511 (2,8 GHz), 515 (2,93 GHz), 515J (2,93 GHz), 516 (2,93 GHz), 519J
(3,06 GHz), 519K (3,06 GHz) sir dung socket 775LGA. Prescott E, F (nim 2004) co6
bd nh¢ dém L2 1 MB (céc phién ban sau dugc mé rong 2 MB), bus hé r.héng 800
MHz. Ngoai tap 1énh MMX, SSE, SSE2, SSE3 tich _hop, Prescott E, F con hd tro
cong nghé siéu phan ludng, moét sé phién ban sau c6 hd tro tinh todn 64 bit.

Dong st dung socket 478 gdm Pentium 4 HT 2.8E (2,8 GHz), 3.0E (3,0 GHz),
3.2E (3,2 GHz), 3.4E (3,4 GHz). Dong sir dung socket 775LGA goém Pentium 4 HT
3.2F, 3.4F, 3.6F, 3.8F vdi cac toc do tuong ung tir 3,2 GHz dén 3,8 GHz, Pentium 4
HT 517, 520, 520], 521, 524, 530, 530J, 531, 540, 540J, 541, 550, 550J, 551, 560,
5607, 561, 570, 571 véi céc toc do tir 2,8 GHz dén 3.8 GHz.

2.2.9. BXL Celeron

BXL Celeron dugc thiét ké véi muc tiéu dung hoa gitra cong nghé va gia ca, dap tng
cic yéu cau phd thong nhu truy cap Internet, Email, chat, xr Iy céc {mg dung vén
phong. Celeron Willamette 128 (2002), ban "riit gon" tir P4 Willamette, san xudt trén
cong ngh¢ 0,18 um, bd nh¢ dém L2 128 KB, bus hé théng 400 MHz, socket 478.
Celeron Willamette 128 hd tro tip 1énh MMX, SSE, SSE2. Mot sé6 BXL thudc dong
nay nhu Celeron 1.7 (1,7 GHz) va Celeron 1.8 (1,8 GHz). Celeron NorthWood 128,
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"rit gon" tr P4 Northwood, cong ngh¢ 0,13 um, bd nh¢ dém tich hop L2 128 KB, bus
hé théng 400 MHz, socket 478. Celeron NorthWood 128 ciing hd trg cic tap lénh
MMX, SSE, SSE2, gébm Celeron 1.8A, 2.0, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8 tuong
ing vai cac tc do tir 1,8 GHz dén 2,8 GHz. Celeron D (Presscott 256), dugc xay dung
tir nén tang P4 Prescott, san xuit trén cong nghé 90nm, by nhé dém tich hop L2 256
KB (gép d6i dong Celeron NorthWood), bus hé ﬂléng 533 MHz, socket 478 va
775LGA. Ngoai cac tap 1énh MMX, SSE, SSE2, Celeron D hd trg tap 1énh SSE3, mot
sb phién ban sau c6 hd trg tinh todn 64 bit. Celeron D gf’im 310, 315, 320, 325, 3251],
326, 330, 330J, 331, 335, 335J, 336, 340, 340J, 341, 345, 345], 346, 350, 351, 355 véi
céc tc do twong tng tir 2,13 GHz dén 3,33 GHz.

2.2.10. Pentium 4 Extreme Edition

Pentium 4 Extreme Edition (P4EE) Xudt hién vao thang 9 nam 2003, 1a BXL duoc
Intel "wu 4i" danh cho game thu va ngudi ding cao cip. P4EE dugc xay dung tir
BXL Xeon danh cho mdy chu va tram lam viéc. Ngoai cong ngh¢ HT "dinh ddm"
thoi biy gio, diém ndi bat cia P4EE la bd sung bo nhd dém L3 2 MB. Phién ban
dAu tién ctia P4 EE (nhan Gallatin) san xudt trén céng nghé 0,13 pm, bd nhé dém
L2 512 KB, L3 2 MB, bus hé¢ théng 800 MHz, sir dung socket 478 va 775LGA,
gdm P4 EE 3.2 (3,2 GHz), P4 EE 3.4 (3,4 GHz).

2.2.11.BXL 64 bit, vi kién triic NETBURST

P4 Prescott (nim 2004) Vi kién tric NetBurst 64 bit (Extended Memory 64
Technology - EM64T) dau tién duoc Intel sir dung trong BXL P4 Prescott (tén ma
Prescott 2M). Prescott 2M ciing sir dung cdng nghé 90 nm, by nhé dém L2 2 MB,
bus hé théng 800 MHz, socket 775L.GA. Ngoai cic tip lénh MX, SSE, SSE2,
SSE3, cong nghé HT va kha nédng tinh toan 64 bit, Prescott 2M (trur BXL 620) c6
hd tro cong nghé Enhanced SpeedStep dé t6i wu tdc do lam viéc nhim tiét kiém
dién nang. Cac BXL 6x2 c6 thém cong nghé do héa (Virtualization Technology).
Prescott 2M c6 mdt s toc do nhu P4 HT 620 (2,8 GHz), 630 (3,0 GHz), 640 (3,2
GHz), 650 (3,4 GHz), 660, 662 (3,6 GHz) va 670, 672 (3,8 GHz).

2.2.12. Pentium D (ndm 2005)

Pentium D (tén ma Smithfield, 8xx) 1& BXL 16i kép (dual core) dau tién cua Intel,
duoc cai tién tir P4 Prescott nén ciing gap mot sé han ché nhu hién tuong thit cb
chai do bang théng BXL ¢ mirc 800 MHz (400 MHz cho méi 161), Cing st dung vi
kién triic NetBurst, Pentium D (md Presler, 9xx) dugc Intel thiét ké méi trén cong
nghé 65nm, 376 triéu transistor, by nhé dém L2 4 MB (2x2 MB), hi¢u ndng cao
hon, nhiéu tinh ning m&i va it tén dién ning hon Smithfield. Pentium D 915 va 920
téc do 2,8 GHz, 925 va 930 (3,0GHz), 935 va 940 (3,2 GHz), 945 va 950 (3.4
GHz), 960 (3,6GHz). Presler dong 9x0 c6 hd trg Virtualization Technology.

2.2.13. Pentium Extreme Edition (ndm 2005)

BXL 16i kép danh cho game tht va ngudi ding cao cip. Pentium EE sir dung nhan
Smithfield, Presler cua Pentium D trong d6 Smithfield str dung c6ng nghé 90nm, bo
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nh6 dém L2 dugc mé rong dén 2 MB (2x1 MB), hd tro tap 1énh MMX, SSE, SSE2,
SSE3, cong nghé¢ HT, Enhanced Intel SpeedStep Technology (EIST) va EM64T.
Pentium 840 EE (3,20 GHz, bus hé l;hong 800 MHz, socket 775LGA) la m{t trong
nhitng BXL thudc dong nay.

2.2.14. BXL 64bit, kién tric Core

Tai dién dan IDF d4u nam 2006, Intel da gi6i thiéu kién tric Intel Core v6i nam céi
tién quan trong 1a kha ning m¢ rong thuc thi dong (Wide Dynamic Execution), tinh
nang quan ly dién nang thong minh (Intelligent Power Capability), chia s€ b nhé dém
linh hoat (Advanced Smart Cache), truy xuit bd nhd théng minh (Smart Memory
Access) va ting toc phuong tién so tién tién (Advanced Digital Media Boost).

2.2.15. Intel Core 2 Duo

BXL 16i kép san xut trén cong nghé 65 nm, hd trg SIMD instructions, cong nghé
Virtualization Technology cho phép chay cung liic nhiéu HDH, tang cuong bao vé
hé thong trudc sy tan cdng cua virus (Execute Disable Bit), ti uu téc do BXL
nhim tiét kiém dién nang (Enhanced Intel SpeedStep Technology) quan ly may
tinh tir xa (Intel Active Management Technology). Ngoai ra, con hd trg cic tap Iénh
MMX, SSE, SSE2, SSE3, SSSE3.

Core 2 Duo (tén ma Conroe) c6 291 triéu transistor, by nhé dém 1.2 4 MB, bus hé¢
théng 1066 MHz, socket 775LGA. Mot s6 BXL thudc dong nay: E6600 (2,4 GHz),
E6700 (2,66 GHz). Core 2 Duo (tén mi Allendale) E6300 (1,86 GHz), E6400 (2,13
GHz) c6 167 triéu transistor, bo nhd dém L2 2MB, bus hé thon0 1066 MHz, socket
775LGA. E4300 (1,8 GHz) xuit hién nam 2007 c6 bd nhé dém L2 2 MB, bus 800
MHz, khéng hd tro Virtualization Technology.

2.2.16. Core 2 Extreme

BXL 16i kép danh cho game thu sir dung klen triic Core, c6 nhiéu dic diém giéng
véi BXL Core 2 nhu cong nghé san xudt 65 nm, hd tro céc cong nghé mai
Enhanced Intel SpeedStep Technology, Intel x86-64, Execute Disable Bit, Intel
Active Management, Virtualization Technology, Intel Trusted Execution
Technology... cac tap 1énh MMX, SSE, SSE2, SSE3, SSSE3.

2.2.17. Core 2 Extreme

Core 2 Extreme (tén mad Conroe XE) (thang 7 nim 2006) voi dai dién X6800 2,93
Ghz, b nhé dém L2 dén 4 MB, bus hé théng 1066 MHz, socket 775LGA. Cudi
nam 2006, con duong phia truée cia BXL tiép tuc rong md khi Intel gi('n' thiéu
BXL 4 nhan (Quad Core) nhu Core 2 Extreme QX6700, Core 2 Quad Q6300,
Q6400, Q6600 va BXL 8 nhan trong vai nam tdi. Chac chin nhirng BXL nay sé
théa man nhu cau nguoi dung dam mé cong nghé va téc do.

Hién da c6 loai CPU Quad-Core (4 nhan). Hing AMD da cho ra cong nghé gbm 2
b xtr ly, mdi b 2-4 nhan. Tuy nhién loai CPU ndy van chua ¢ mit trén thi trudng.
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2.3 Chiit li¢u va cong nghé ché tao CPU
2.3.1.Chiit liéu

Gbm va organic (hitu co) tir dong Thoroughbred tr¢ di deu Jam bang organic.
Hién tai, cong nghé dugc dp dung cho cdc CPU Chiét liéu chi yéu ché tao cpu AMD
la ceramic a MOS (Metal Oxxde Semi-Conductor - ban din oxit kim loal) dua vao
mot 16p Oxit kim loai nam trén tAm silicon két ndi bai cdc dudong hop chit dan dién.
Nguoi ta da cai tién MOS thanh CMOS (Complimentary MOS - MOS bd trg) hoat
dong ¢ di¢n thé thap Day 1a 2 cong nghé c6 mat trong hau hét cac thiét bi may tinh.
Pé dap tng nhu cau lam cho CPU ngay cang nhanh hon, it tiéu hao nang luong hon
cdc cong ngh¢ 0,25 -> 0,18 -> 0,13 micron lan luot ra doi. Nhung chinh sy thu nho
céc cau ndi trong CPU nay khlen viéc dp dung MOS va CMOS tr¢ nén ngay cang
khé khan hon, do céc cau ndi ndy nim qua sat nhau nén dé dan dén hién tuong
déng dién chéo 1én cédc cau bén canh. Mot nhuoc diém quan trong khac cua cong
nghé MOS la phan silicon ¢ gilra cac ciu ndi (c6 vai trd nhu mot tu dién) phai nap
duoc dién dung toi da dé c6 thé dong - va lai phai thoat hét dién dung dé c6 thé mo.
Vigc nay ton thoi gian xir 1y, va lang phi thoi gian xir 1y trén CPU. Céc nha san Xuét
CPU da cai tién MOS hién ¢6 nhu viéc thay oxit nhom bang oxit déng lam ting
xung nhip lén dang ké. Nhung dé CPU c6 thé dat t6i tdc d6 5-10 GHz phai c6 mot
giai phap khac phuc triét dé hon nira 2 nhuoc diém néu trén. D6 chinh 1a cong nghé
SOI (Silicon On Insulator). IBM d phat trién cong nghé nay tir nim 1990 cho CPU
cia IBM, voi muc dich giam dién nang sir dung, tdng xung nhip v.v...nhung cong
nghé nay van chua thuc su duge ing dung ngay cho dén cubi thé ki 20, khi vige
tang xung nhip cho cic dong CPU hién dai can thém cdc phuong phdp san Xuét
khac. Cai tién SOI la di¢n dung cua tu silicon gilta cac cau dugce cuc tiéu hod lam
giam thoi gian can thiét dé thoat/nap, dé mé va déng cu noi. Diéu nay gitp tang
xung nhip Ién rit nhidu. S& di SOI lam duoc diéu dé 1a nho viée chén vao gilia tim
silicon mot 16p vt lidu cach dién va dé lai mot phén silicon nho & giita cdc cdu ndi.
Lép vat liéu cach dién nay la mot dang cia Oxit silicon dugc tao ra bang ki thuat
SIMOX (Seperation by Implantation of Oxygen) - khi 6xi dugc ép Ién bé mat cia
silicon wafer & dp suat va nhiét do cao, khi dé6 silicon phan tng véi dxi tao nén 1
16p Oxit silicon bam vao silicon wafer bén dud.
SOI s€ khong thay thé hoan toan MOS/CMOS ma chi téi uu hoa cho hai cong nghé
nay:
- CPU dung SOI s& nhanh hon dén 30% so véi CPU ding MOS/CMOS néu c6
cling mot xung dong hd nhur nhau.

- Yéu cau vé dién ning thip hon nhiéu so véi MOS/CMOS (it hon khoang 50%),
CPU s€ chay mét hon - vugt qua mét tré ngai 16n cua viéc nang toc do cac bo xtr ly.

- Cho phép thu nho cong nghé san xuit CPU xuong 0.09 micron hay thdp hon cling
vo1 SOI ¢6 nghia rang cdc bo vi xu 1y s€ dugce tang toc rat nhanh va téc do 5-10GHz sé
som dat dugc. Thé nhung SOI can ¢6 silicon dat do nguyén chat 100% - thi ma cong
nghé hién nay chua san xut dugc. Isonics 1a 1 cong ty dang nghién clru san xuat loai
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silicon wafer nay. AMD thyc sy trong doi vao SOI dé khic phuc nhitng nhuoc diém
cia CPU nhu tiéu tén nhiéu dién ning va chay néng hon. b xtr ly K8 cua IBM, hay
con goi 1a Hammer dung cdng nghé SOI dang dugc mong doi. Noi luc cong nghé -
HyperTransport, Cool'n'Quiet. AMD dic biét wu d4i CPU 64 bit vdi cong nghé 'siéu
chuyén' HyperTransport va tu diéu chinh hoat dong Cool'n'Quiet. HyperTransport gitip
viée truyen thong tin gitta cdc chip (ciu nam, cdu bic, BXL, bd nhd,...) nhanh hon, kha
nang 'néi chuyén' véi mot chip hoic thlet bi khac nhanh hon v6i lugng ti€u thu I6n
hon. HyperTransport lam cho dudng truyén rong hon, do dé téc do truyén nhanh va
nhiéu hon. Céng nghé nay ¢4 thé ap dung cho tat ca bang thdng ctia bo mach chu, tir
chipset dén BXL, b6 nhd, AGP, PCI,...Cool'n'Quiet 1a mét cai tién khac danh cho dong
BXL 64 bit, toc do va dién ning tidu thu cua BXL sé duoc didu chinh tu dong. Néu ¢
it ung dung dugc chay (BXL xur 1y it) thi Cool'n'Quiet s€ giam toc do va dién thé BXL,
nguoc lai, khi can xir Iy nhiéu thi BXL s& duoc tang toc do va dién thé.

2.4 Nguyén tic hoat dong cua CPU

CPU (Central Processing Unit) — ciing dugc goi 1a microprocessor hay processor
—la mdt don vi xtt ly dir li¢u trung tdm. Cach né xur 1y dit liéu nhu thé nao hoan toan
phu thudc vao chuong trinh duoc viét tr trude. Chuong trinh néi chung ¢6 thé 1a mot
bang tinh, mot b xur Iy tir hay mot game nao d6. N6 chi tuan theo cic thir tu (duoc goi
la cac chi Iénh hay cdc 1¢€nh) ¢ bén trong chuong trinh.

Khi mét chuong trinh nao d6 dugc chay thi thit ty dugce thuc hién nhu sau:

a. Chuong trinh da luu bén trong 6 dia cirng s& duge dua vao b nhd RAM. O day
chuong trinh chinh 1a mot loat céc chi 1énh ddi véi CPU.

b. CPU s dung mach phan cimg dugc goi 1a memory controller dé tai dir li¢u
chuong trinh tir by nhd RAM.

c. Lac d6 dir liéu bén trong CPU s& dugc xir 1.

d. Nhimng gi dién ra tiép theo s& phu thudc vao chuong trinh vira dugc nap. CPU
c6 thé tiép tuc tai va thuc thi chuong trinh hoic c6 thé thuc hién mot cong viée nao d6
v6i dit liéu da duge xir 1y, nhu viéce hién thi két qua thuc hién nao d6 1én man hinh.

Chipset
(North Bridge) CPU

Hinh 2.4: Dit li¢u luu dugc dwa vao CPU

B&é nhé RAM

Su truyén tai dir lidu giira 6 dia cimg va b nhé RAM dugc thuc hién ma khong su
dung dén CPU, nhu vay né s& lam cho hé théng hoat dong nhanh hon. Phuong phép nay
duoc goi 1a bus mastering hay DMA (Direct Memory Access). Céc b vi xir Iy ctia AMD
dua trén sockets 754, 939 va 940 (Athlon 64, Athlon 64 X2, Athlon 64 FX, Opteron va
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mdt s6 mo hinh Sempron) c6 mot memory controller dugc nhing bén trong. Diéu d6 ¢6
nghia ring véi c4c bo vi xir Iy nay, CPU truy cap truc tiép bo nhd RAM.

2.4.1.Clock

Clock chinh 12 mot tin hiéu duoc st dung dé dong b héa moi thir bén trong mdy
tinh. Hay xem trong hinh 2.4.1, day chinh la mét xung clock dién hinh: n6 la mot
xung hinh vudng bién thién & mirc “0” va “1” véi mot toc do dugc co dinh. Trén
hinh V& ta c6 thé thay 3 chu ky cua xung clock nay. Bit dau ctia mdi mot chu ky
khi tin hiéu clock bién thién tir “0” 1én “1”; ching dugc dinh ddu né bing mét mili
tén. Tin hiéu clock duogc do theo don vi ¢6 tén goi 1a Hertz (Hz), day la s6 chu ky
clock trong mdi gidy ddng hd. Mot xung clock 100MHz c6 nghia la trong mét gidy
dong ho c6 100 triéu chu ky xung nhip.

Hinh 2.4.1: Tin hi¢u xung clock

Trong mdy tinh, tit ca cic bd dinh thoi déu duoc do dudi dang cdc chu ky clock. Vi
du, mdt bd nhé RAM c6 d6 tré 1a “5” thi dléu d6 c6 nghia 1a n6 s& gitr chdm 5 chu ky
xung nhip dé thuc hién cong viéc cung cAp dir liéu. Trong CPU, tat ca cdc chi 1énh
giit cham mot s6 chu ky xung clock nao dé dé duoc thyc thi. Vi du, mot chi 1énh nao
dé6 c6 thé duoc giit cham dén 7 chu ky xung clock dé duoc thuc thi xong

CPU biét duoc bao nhiéu chu ky xung clock ma méi chi 1énh cén né biét dugc diéu nay
boi CPU gilr mot bang liét k& cac thong tin nay. Chinh vi vdy néu CPU c6 hai chi lénh
dugc thyc thi va né biét ring chi 1énh dau tién s& giir cham 7 chu ky xung clock dé thyc thi
thi n6 s& tir dong thuc thi chi 1énh ké tiép vio chu ky clock thir 8. R rang day 1a mdt cach
Iy giai chung cho CPU véi mét khéi thuc thi — cic bd vi xir Iy hién dai c6 mdt s6 khoi
thuc thi lam viéc song song va né c6 thé thuc thi chi 1énh thi hai tai cing thoi diém voi
chi 1énh dau. Diéu nay dugc goi 1a kién tric “superscalar”.

Néu so sanh hai CPU gibng nhau, CPU nao chay ¢ tdc do clock cao hon s€ nhanh hon.
Trong trudng hop nay, véi mot téc do clock cao hon, thoi gian gilta mdi chu ky clock s€ .
ngén hon, vi vy nhimg cong viéc s& dugc thuc thi ton it thoi glan hon va hiéu xuét s& cao
hon. Tuy nhién khi so sdnh hai by bd vi xtr ly khdc nhau thi diéu nay hoan toan khong
ding.

Néu ta 14y hai bo vi xir Iy c6 kién tric khac nhau — vi dy, khdc nhau vé nha san xuit
nhu Intel va AMD — nhiing thir bén trong hai CPU ndy 1a hoan toan khic nhau. Nhu
da dé cap, m01 chi 1énh can dén mdt so chu ky clock nhét dinh dé dugc thuc thi. Ching
ta hdy néi rang bo vi xuly “A” can dén 7 chu ky clock dé thuc thi mét chi 1énh ndo d6 -
va bo vi xtr Iy “B” can 5 chu ky clock dé thuc hién mot chi 1énh tuong tw. Néu ching
dang chay voi1 cung mot tdc do clock thi bo vi xtr Iy “B” s& nhanh hon, vi n6 co thé xur
1y chi 1énh ndy ton it thoi gian hon. Véi cdc CPU hién dai, ¢6 nhiéu vin d& can phai
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xem xét dén hiéu xudt ndy, vi cdc CPU c6 sé lugng khéi thuc thi khic nhau, kich
thudc cache khdc nhau, cic cich truyén tai dir lidu bén trong CPU ciing khac nhau,
cdch xir 1y céc chi 1énh bén trong cdc khdi thuc thi va tdc do clock khic nhau véi thé
gidi thuc bén ngoai,...

Khi tin hiéu clock cua b vi xur 1y cao thi c6 mét van dé ma chiing ta gap phéi. Bo
mach cht, noi ma bd vi xir Iy dugc cai dat khong thé 1am viée bang cach st dung ciing
tin hiéu clock. Néu xem bo mach chii, ta sé& thdy mot sé duomg va ranh. Cac dudng va
rinh nay 14 nhitng mach in ndi mot s6 mach ctia mdy tinh. Véan dé & day 1a véi toe do
clock cao, cic diy mach in nay sé bat dau lam viéc nhu anten, chinh vi vay tinh hiéu,
thay vi dén vi tri cn dén & phia cudi dau déy lai bién méat. dugc truyén di nhu céc séng
v tuyén.

2.4.2 External Clock

Vi vdy cic nha san xuit CPU di bét dau str dung mot khai niém mdi, khai niém dugc
goi 12 nhian xung clock, img dung nay bit dau duoc sir dung trong bd vi xir ly
486DX2. Vi co ché nay (dugc sir dung trong tat ca cic CPU ngay nay), CPU c6
mot clock ngoai (external clock) dugc st dung khi truyén tai dir liéu vao ra bd nhéd
RAM (str dung north bridge chip) va mét clock trong cao hon.

Dé dua ra mot vi du thuc, trong s6 3.4 GHz Pentium 4 thi con s6 “3.4 GHz” chinh la

clock trong ciia CPU, clock nay dat dugc bing cach nhan 17 véi clock ngoai 1a 200
cua nd. M6 phong vi du nay trong hinh 2.4.2

3.4 GHz
200 MHz 200 MHz x 17

(800 MHz QDR})

Chipset Local Bus CPU
(North Bridge) .

Hinh 2.4.2: Clock trong va ngoai trén Pentium 4 3.4 GHz.

Su khéc nhau 16n gitra clock trong va clock ngoai trén cac CPU hién dai la cach vugt
qua nhuoc diém tir tinh nhu da néi trén dé tang hidu suat may tinh. Tiép tuc véi vi du
vé Pentium 4 3.4 GHz & trén, né phai giam tdc do ctia né di 17 1an khi thuc hién doc
dix liéu tir bd nhd RAM! Trong sut qua trinh nay, né lam viéc nhu mot CPU vdi tde
do 200MHz. .

Mot sb k¥ thuat dugc str dung dé t6i thiéu héa anh huong cta sy khac nhau clock
ndy. Mot trong s6 chiing 1a sir dung cache nhé bén trong CPU. Phuong phép khic 1a
truyén tai nhiéu khéi dir liéu trén méi mot chu ky clock. Céc bd vi xtr Iy cua hai hang
Intel vA AMD déu sir dung tinh ning nay, tuy nhién trong khi CPU ctia AMD truyén
tai hai dir liéu trén médt chu ky clock thi cdc CPU cua Intel truyén tai 4 dir liéu trén
mdi chu ky.
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Clock

Normal |
i 1
Transfer | Data Data 2 Data 3

DDR | Data1 | Data2 | Data3 | Datad | Data5 | Data6

[
QDR ,tClata 1] Cata 2| Data 3 | Catad | Data § | Data 6 | Data 7| Cata 3 | Cata @ {Data 10{Data 11]Data 12|
1]

Hinh 2.4.3: Truyén tai nhiéu dir lidu trén mdi chu ky clock

Chinh vi diéu d6 nén cic CPU ctia AMD duoc liét vio loai c6 tdc do gip hai clock ngoai
thue. Vi du, mt CPU cua AMD véi external clock 1a 200MHz duoc liét vao CPU ¢6 clock
ngoai la 400MHz. Diéu tuong tur ciing dugc dp dung ddi véi cic CPU cua Intel, voi external
clock 1a 200MHz thi CPU ctia n6 sé& c6 tc do clock ngoai 12 800Mhz.

Ky thuat Iruyén tai hai dit liéu trén mdi mdt chu ky clock dirgc goi la DDR (Dual Data
Rate), con k¥ thuat tmyén tai 4 dit licu trén mot chu ky clock dugc goi 1a QDR (Quad Data
Rate).

2.4.3 So' d6 khéi ciia mot CPU

Trén hinh 2.4.4 so d6 khdi co ban cia mot CPU hién dai. C6 nhiéu sy khdc nhau
gita céc kién tric cia AMD va Intel. Viéc hiéu dugc cdc kién thirc co ban nay sé 1a
mot bude dé ta ¢6 thé hidu duoc cach cic CPU cua Intel va AMD 1am viéc nhu thé
nao va su khdc nhau giira ching. Dong nét cham trén hinh 2.4.4 thé hién phan
“body” cua CPU, vi by nhd RAM duogc dédt bén ngoai CPU. Dudng dit licu gitra bd
nhé RAM va CPU thuong la 64-bit (hodc 128-bit khi sir dung cAu hinh bd nhé kénh
dual), dang sir dung clock nh¢ hodc clock ngoai cua CPU (clock thap) S6 lugng bit
da su dung va toc dd clock c6 thé dugc ket hop trong mét khdi c6 tén goi la toc do
truyen tai, tinh theo MB/s. Dé tinh toan tdc do truyén tai, cong thie dugc thuc hién
tinh toc do nay bang sb bit x clock/8. Véi hé thong su dung cdc bd nhé DDR400
trong céu hinh kénh don (64 bit) thi téc do truyén tai s& 1a 3.200MB/s, con v6i hé
thong twong tur sir dung cic bd nhé kénh dual (128 bit) s& ¢6 tde do truyén tai bd nhé
la 6.400 MB/s.
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RAM Memory

- L2 Memory Cache

L1 Instruction Cache

Fetch Unit

=

Decode Unit

Execution Unit

A

L1 Data Cache

o

Hinh 2.4.4. So d6 khdi co ban ctia mot CPU

Tt ca cic mach bén trong phin danh ddu chim chay & tdc dé clock trong ctia CPU. Phu
thudc vio CPU ma mot s6 phan bén trong ¢6 né c6 thé chay & toc do clock cao hon. Ciing
vay, duong dir liéu gitra cic khdi CPU c6 thé rong hon, nghia 1a truyén tai nhiéu bit hon
trén mdi chu ky clock 64 va 128. Vi dy, duong dit lidu gilta bd nh¢ cache L2 va cache chi
1énh L1 trén cdc bo vi xir Iy hién dai thudng 1a 256 bit. S bit dugc truyén tai trén mdi chu
ky clock cang cao thi su truyén tai s& dugc thuc hién cang nhanh (hay néi cdch khéc. toc
do truyén tai sé cao hon). Trén hinh 2.4.4, mii t€n gilta by nhd RAM va cache nh¢ L.2:
miii tén gitra cdc khéi khac dé dién ta téc do clock khdc nhau va bé rong cia dudng dir
liéu da sur dung.

2.4.4 Memory Cache

Memory Cache 13 mét kiéu bd nhé hiéu suat cao, ciing duge goi 1a bd nhé tinh. Kiéu
bd nhé da sir dung trén bd nhéd RAM chinh cua mdy tinh dugce goi la bd nhd dong.
Bo nhd tinh tiéu ton nhiéu nang luong dién hon, dat hon va c6 kich thude vat 1y 16n
hon so v6i by nhé dong, tuy nhién né lai chay nhanh hon. N6 ¢é thé 1am viéc v&i
cung toc do clock cua CPU, diéu ma bo nhé dong khong thé thuc hién dugc. Khi
CPU can nap dir liéu & ngoai, né phai lam viéc & téc do clock thap hon do vy ma k¥
thuat cache nhé dugc s dung ¢ day dé khic phuc nhugc diém nay. Khi CPU nap dir
lidu tir mdt vi tri nhd nao dé thi mach diéu khién memory cache controller nap vao
cache nhd mot khéi dir liéu bén dudi vi tri hién hanh ma CPU di nap. Vi cic chuong

trinh dugc thyuc hién theo thir tu nén vi tri nhé tyéptheo T SO 12
bi tri ngay dudi vi tri nhd ma né da nap. Do &Eégﬂgﬁmﬁnﬁﬁgﬂﬁ di MSE
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. Churong 1: Kicn triic co ban cua may tinh

nhiéu dit liéu duéi vi tri nhé ddu tién duge doc bdi CPU nén dit liéu ké tiép s& & bén
trong cache nhd, chinh vi vdy CPU khéng can phai thuc hién thao téc iy dir liéu bén
ngoai: n6 da duge nap vao bén trong cache nh¢ nhiing trong CPU, chinh vi nhing
trong CPU ma chiing c6 thé truy cép bang toc do clock trong.

Cache controller lu6n ludn quan sét cc vi tri nhé da va dang duogc nap dit liéu tir
mét vai vi trf nhé sau khi vi trf nhé vira duge doc. Mot vi du thuc té, néu mot CPU
da nap dir liéu duoc luu tai dia chi 1.000 thi cache controller s& nap dit liéu tir “n” dia
chi sau dia chi 1.000. S6 “n” dugc goi 12 trang; néu mot bod vi xtr 1y nay lam viéc véi

CPU requested this address

e

Cache controlier s& L3l di liéu
| ; tir cac Gdu dia chi vao L2
: ‘|  memory cache

CPU

Bl
RAM Memory
4KB

Hinh 2.4.5: Memory cache controller 1am viéc nhu thé ndo

trang (gid tri dién hinh) thi né sé nap dir liéu tr cac dia chi 4.09Q dudi vi tri nh¢ hién
hanh dang dugc nap (dia chi 1.000 trong vi du). 1KB bing 1.024 byte, do d6 1a 4,096
chtr khong phai 4,000. Ching t6i da thé hién vi du ndy trén hinh 2.4.5. Memory
cache cang 16n thi co héi cho dit liéu yéu cau boéi CPU & diy cang cao, chinh vi vay
CPU s& giam sy truy cap truc tiép vao bd nhé RAM, do d6 hiéu suat h¢ thong ting
(hdy nén nho rang khi CPU cén truy cap truc tlep vao by nhé RAM thi n6 phai thuc
hién & téc do clock thap hon nén giam hiéu suit ctia toan hé thong).

Ching ta goi 1a “hit” khi CPU nap mét dir lidu yéu cau tir cache va “miss” néu dix
liéu yéu cau khong c6 & d6 va CPU can phai truy cap vao bd nhd RAM ctia hé thong.
L1 va L2 tuong Gng la “Level 1” va “Level 2", dugc dai dién cho khoang céch chiing
céch 16i CPU (khdi thuc thi). Mot su ngd vuc hay c6 & day i tai sao ¢6 dén 3 bd nho
Cache (Ll data cache L1 instruction cache va L2 cache). Hay chi y trén hinh 2.4.5
va thiy duoc ring L1 instruction cache 1am viéc nhu mot “input cache”, trong khi
do L1 data cache lam viéc nhu mdt “output cache”. L1 instruction cache — thuong
nho hon L2 cache — chi hiéu qua khi chuong trinh bét dau 13p lai mot phan nho cua
n6 (loop), vi céc chi Iénh yéu cau sé& gan hon vdi khbi tim nap. Trén trang chi tiét ky
thuat cua mot CPU, L1 cache ¢6 thé dugc thé hién bing mot hinh anh hoan toan
khic. Mot s6 nha mdy san xudt liét ké hai L1 cache riéng biét (d6i khi goi cache chi
Iénh 1a “I” va cache dit lidu 12 “D”), mot sé hing ghi s6 luong cua ca hai 1a 128 KB
nhung diéu d6 c6 nghia 13 64 KB cho cache chi Iénh va 64 KB cho cache dir ligu.
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