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' ] ~ CHUONG 1
KIEN TRUC CO BAN CUA MAY TINH

§ 1. Nhitng thanh phan co ban ctia may tinh

Biéu dién thong tin trong may tinh

I. Hé dém nhi phan va phuong phap biéu dién thong tin trong may tinh.

1. H¢ nhi phan (Binary)

1.1. Khai niém:

Hé nhi phan hay hé dém co s6 2 chi c6 hai con s6 0 va 1. D6 1a hé dém dya
theo vi tri. Gié tri ciia mot sd bat ky nao dé tuy thudc vao vi tri ciia nd. Cac
vi tri ¢ trong sb bﬁmg bac luy thura ctua co s6 2. Cham co s6 duoc goi la
chidm nhi phan trong hé dém co sb6 2. Mdi mot con sd nhi phan dugc goi la
mot bit (Binary digit). Bit ngoai ciing bén trai 1a bit co trong s6 16n nhét
(MSB, Most Significant Bit) va bit ngoai cung bén phai 13 bit c6 trong sb
nho nhat (LSB, Least Significant Bit) nhu dudi day:
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Cham nhi phan
S6 nhi phan (1010.11), c6 thé biéu dién thanh:

(1010.11), = 1%¥2° + 0%22 + 1#2" + 0%2° + 1*27" + 1%272 = (10.75),,.

Chu y: dung dau ngodc don va chi s6 dudi dé ky hiéu co s6 ctia hé dém.

Do6i voi phan 16 cia cac sd thap phan, s 1& duoc nhan véi co 86 va sé nhé
dugc ghi lai lam mot s6 nhi phan. Trong qua trinh bién doi, s6 nhé dau chinh
14 bit MSB va s6 nh¢ cubi 1a bit LSB.

Vi du 2: Bién d6i s6 thap phan (0.625),, thanh nhj phan:

0.625*2 = 1.250. S5 nhé 1a 1, 1a bit MSB.
0.250*2 = 0.500. S6 nhé 1a 0
0.500*2 = 1.000. S5 nh¢ 1a 1, 1a bit LSB.
Vay : (0.625),0=(0.101)s.
2. H¢ thap luc phan (Hexadecima).
2.1. Khai niém:
Céac hé may tinh hién dai thuong dung mot h¢ dém khac 1a hé thap luc
phan.
H¢ thap luc phan 1a hé dém dua vao vi tri v6i co sb 1a 16. Hé nay dung cac
con sd tir 0 dén 9 va cac ky tu tir A dén F nhu trong bang sau:



Béang 1.1 Hé¢ thap luc phan:

Thép luc phan Thép phin Nhi phan
0 0 0000
1 1 0001
2 2 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
F 15 1111

3. Bang ma ASCII.(American Standard Code for Information Interchange).
Nguoi ta da xay dung b ma dé biéu dién cho cac ky tu ciing nhu cac con
s6 Va cac ky hiéu dic biét khac. Cac ma d6 goi 1a bd ma ky tu va s6. Bang
ma ASCII 1a mi 7 bit dugc ding phd bién trong cic hé may tinh hién nay.
Véi ma 7 bit nén c6 27 = 128 t6 hop ma. Mdi ky tu (chit hoa va chir thuong)
cling nhu cac con $6 thap phan tir 0..9 va cac ky hi¢u dac bi¢t khac déu duoc

biéu dién bing mot ma s6 nhu bang 2-2.

Viéc bién d6i thanh ASCII va cac ma ky tu sd khéc, tot nhét 13 st dung ma

tuong duong trong bang.

Vi du: D6i cac ky ty BILL thanh ma ASCIL:

Ky tu B I L L
ASCII 1000010 1001001 1001100 1001100
HEXA 42 49 4C 4C




Bang 1.2: Ma ASCIL.

Column bits(B;B¢Bs)
Bits(row) 000 001 010 011 100 101 110

111
R|B; |B; |B, | B; 0 1 2 3 |4 |5 6 7
0 I A ! 0y
\\
0/0 [0 |0 |O —* |NUL |DLE |SP |0 |@ |P \ p
110 |0 [0 |1 —+ |SOH |DC1 |! 1 |A [Q A q
210 |0 |1 |O — |STX |DC2 |« 2 |[B |R B r
310 |0 |1 |1 —* |ETX |DC3 |# 3 |C |S C S
410 |1 [0 |0 — |EOT |DC4 |$ 4 |D |T D t
510 |1 [0 |1 —* |ENQ |[NAK |[% |5 |E |U E u
6/0 (I |1 |0 — | ACK |SYN | & 6 |F |V F \4
710 |1 |1 |1 —+ |BEL |ETB |° 7 |G |W |G W
81 |0 [0 |0 —+ |BS CAN | ( 8 |H |X H X
9|1 |0 |0 |1 — |HT |EM |) 9 |I |Y I y
Al |0 |1 |0 —> | LF SUB | * : I | Z J zZ
Bl |0 |1 |1 —+ | VT |ESC |+ : K |[ K {
cCi1 |1 |0 |0 —* | FF FS - < |L |\ L |
D1 |1 |0 |1 —+ |CR |GS , = |M |] M |}
Ef1 |1 |1 |0 —+ | SO RS : > |N |» N ~
F{1 |1 |1 |1 —+ | SI US / ?7 O | 0 DEL

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;

EOT = End of transmission; ENQ = Enquiry;
acknowlege.

ACK = Acknowlege;
ETB = End od transmission block; BS = Backspace; CAN = Cancel.
HT = Horizontal tab; EM = End of medium; LF = Line feed;

Substitute.

VT = Vertical tab;

SYN = Synidle;

ETX = End of text;
NAK = Negative

BEL = Bell.

SUB =

ESC = Escape; FF = From feed; FS = File separator.
SO = Shift out; RS = Record separator; SI = Shift in; US = Unit separator.

4. Biéu dién gia tri sO trong may tinh.
4.1. Biéu dién so nguyén.

a. Biéu dién so nguyén khong dau:




Tat ca cac so cling nhur cac md ... trong may vi tinh déu dugc biéu dién bang
cac chit s6 nhi phan. Dé biéu dién cac s6 nguyén khong dau, ngudi ta ding n
bit. Tuong tmg v6i do dai cua sé bit duoc sir dung, ta co cac khoang gia tri
xac dinh nhu sau:

S6 bit Khoang gia tri
n bit: 0.2"-1

8 bit 0.. 255 Byte

16 bit 0.. 65535 Word

b. Biéu dién so nguyén cé diu:

Nguoi ta sir dung bit cao nhat biéu dién dau; bit dau co gid tri 0 tuong Ung
vOi 80 nguyén duong, bit dau c6 gia tri 1 biéu dién s6 am. Nhu vay khoang
gia tri s6 duoc biéu dién s& duoc tinh nhu sau:

S bit Khoang gié tri:

n bit 2"1

8 bit -128.. 127 Short integer

16 bit -32768.. 32767 Integer

32 bit 271 271-1 (-2147483648.. 2147483647) Long integer

4.2. Biéu dién sé thuwc(sé cé diu chiam (phdy) dong).

C6 hai cach biéu dién sb thuc trong mot hé nhi phan: s6 ¢6 dau chim cb
dinh (fied point number) va sb c6 dau cham dong (floating point number).
Cach thir nhat duoc dung trong nhitng bo VXL(micro processor) hay nhitng
bd vi diéu khién (micro controller) cii. Cach thir 2 hay dugc dung hién nay
c6 d6 chinh xac cao. Dbi véi cach biéu dién sb thuc diu chim dong c6 kha
nang hiéu chinh theo gia tri cua s6 thuc. Cach biéu dién chung cho moi hé
dém nhu sau:

R =m.B".

Trong do m la phan dinh tri, trong hé thap phan gia tri tuyét d6i ctia né phai
ludn nho hon 1. Sb ¢ 1a phan mil va B 13 co s6 ctia hé dém.
C6 hai chuan dinh dang dau chim dong quan trong la: chuan MSBIN cua
Microsoft va chuan IEEE. Ca hai chuan nay déu dung h¢ dém nhi phan.
Thuong dung 1a theo tiéu chuan biéu dién sé thuc cta IEEE 754-
1985(Institute of Electric & Electronic Engineers), la chuan dugc moi hang
chép nhan va dugc dung trong bd xur Iy todn hoc cua Intel. Bit d4u nam tai vi
tri cao nhat; kich thuéc phan mii va khudn dang phan dinh tri thay d6i theo
tung loai sb thuc.

Gia tri s6 thuc IEEE duoc tinh nhu sau:

R = (_I)S*(1+Ml*2'l + .. +Mn*2-n)*2E 7...E0-127.



Chu y: gia tri dau tién M, luén mic dinh 1a 1. ,
- Dung 32 bit dé biéu dién sb thuc, dugc sb thuc ngin: -3,4.10°° < R <
3,4.10%°

31 30 23 22 0
'S |E7-E0 |[Pinhtri (M1 -M23) |

- Dung 64 bit dé biéu dién sd thuc, duoc sb thuc dai: -1,7.10°"® < R <
1,7.10°%

63 62 5251 0
'S | E10-E0 |Dinhtri (M1 - M52) |

Vi du tinh s6 thuc:

0100 0010 1000 1100 1110 1001 1111 1100

Phan dinh tri: 27*4+27°4+284+294271042 124 p- 154
+2710427 174271842194 9-204521 = 0. 1008906.
Gia tri ngdm dinh 1a: 1,1008906.

Phan mii: 2°+2°+2° =133 ,
Gia tri thuc (bit cao nhat la bit dau): 133-128=6.

Dan- 0 =<4 rhm’ng

Gi4 tri s6 thyuc 1a: R = 1,1008906.2° = 70,457.

Phuong phép doi sb thuc sang sé ddu phay dong 32 bit:
- Poi s6 thap phan thanh sé nhi phéan.
- Biéu dién sd nhi phan duédi dang 1, xxxBy (B: co sd 2).
- Bit cao nhét 31: lay gié tri 0 véi s6 duong, 1 v6i s6 am.
- Phan mii y d6i sang ma excess -127 clia y, dugc xac dinh bang cach:
Y+ (7F)1e. ‘
- Phan xxx 1a phan dinh tri, dugc dua vao tu bit 22..0.

Vi du: Biéu dién sb thuc (9,75),o dudi dang dau phay dong.
Ta ddi sang dang nhi phan: (9,75),0=(1001.11), = 1,00111B3.
Bit dau: bit 31 =0.
Ma excess - 127 cua 3 la: 7F + 3 = (82),, = 82H = (10000010),. Dugc dua
vao céc bit tiép theo: tir bit 30 dén bit 23. Bit 22 luén mic dinh 13 0.



Cudi cung s thuc (9,75),0 dugc biéu dién dudiu dang dau phay dong 32 bit
nhu sau:
0100 0001 0001 1100 0000 0000 0000 0000
bit 31130 2322 0|




§ 2. Kién tric mot may tinh don gidn
2.1. Gidi thi€u so lugc cau truc cia may vi tinh.

So v6i tir khi ra doi, cdu triic co so clia cac mdy vi tinh ngdy nay khong thay
doéi may. Moi may tinh s6 déu co6 thé coi nhu dugc hinh thanh tir sdu phan
chinh (nhu hinh 2-1):

Hinh 2-1: Giéi thiéu so d6 khéi tong quat cia may tinh sd

Data Bus
Control Bus
Boxirly | | Bonhétrong | | Bonhé Phéi ghép |« (Tl?lle; tbgli‘)’
trung tam (Memory) ngoai vao/ra P
(CPU) ROM-RAM (Mass store (I/0)
Unit) | Thiétbira
B (Output Unit)
A A A

Adrress Bus

Trong so d6 nay, cac khdi chirc ning chinh ctia may tinh s6 gom:
- Khéi xir 1y trung tAm (central processing unit, CPU),
- B6 nh¢ trong (memory), nhu RAM, ROM
- B0 nhé ngoai, nhu céc loai b dia, bang tur
- Khdi phéi ghép voi cac thiét bi ngoai vi (vao/ra)
- Céc bo phan dau vao, nhu ban phim, chudt, may quét ... .
- Cac bg phan dau ra, nhu man hinh, may in ... .
2.2 Lich sir phat trién ciia CPU
2.2.1.-BXL 4 bit
4004 13 BXL dau tién duoc Intel dua ra thang 11 nam 1971, c6 tde do
740KHz, kha ning xtr 1y 0,06 triéu 1énh mdi gidy (milion instructions per
second - MIPS); duogc san xuat trén cong nghé 10 pm, c¢6 2.300 transistor
(bong ban dan), bo nhd mo rong dén 640 byte.
2.2.2 BXL 8bit

8008 (nam 1972) duoc st dung trong thiét bj dau cu(f)i Datapoint 2200
cua Computer Terminal Corporation (CTC). 8008 co toc 46 200kHz, san
xuat trén cong nghé 10 um, véi 3.500 transistor, bd nhé mé rdng dén



16KB. 8080 (nim 1974) sir dung trong may tinh Altair 8800, c6 toc do
gap 10 lan 8008 (2MHz), san xuat trén cong nghé 6 um, kha niang xu ly
0,64 MIPS vo1 6.000 transistor, c6 8 bit bus dir li€u va 16 bit bus dia chi,
bd nhé mé rong t6i 64KB. 8085 c6 toc 40 2MHz, san xuat trén cong
nghé 3 um, véi 6.500 transistor, ¢ 8 bit bus dir li¢u va 16 bit bus dia chi,
bd nhé mé rong 64KB.

2.2.3.-BXL 16bit

80186 (nam 1982) con goi 1a IAPX 186. Sir dung chu yéu trong nhimng
tmg dung nhing, bd diéu khién thiét bi dau cubi. Cac phién ban cua
80186 gom 10 va 12 MHz. 80286 (nim 1982) sir dung cong nghé 1,5
um, 134.000 transistor, b0 nhd md rong té61 16 MB. Céc phién ban ctua
286 gdm 6, 8, 10, 12,5, 16, 20 va 25MHz.

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

Intel386 gom cac ho 386DX, 386SX va 386SL. Intel386DX 1a BXL 32
bit dau tién Intel gidi thiéu vao nam 1985, 386 sir dung cac thanh ghi 32
bit, c6 thé truyén 32 bit dir liéu cing lic trén bus dit liéu va dung 32 bit
dé xac dinh dia chi. Ciing nhu BXL 80286, 80386 hoat dong & 2 ché do:
real mode va protect mode.

386SL (ndim1990) duoc thiét ké cho thiét bi di dong, str dung céng nghé
1 um, 855.000 transistor, bd nhd mo rong 4GB; gém cac phién ban 16,
20, 25 MHz. 486DX sur dung cong ngh¢ 1 um, 1,2 tri¢u transistor, by nhé
mé rong 4GB; gdm cic phién ban 25 MHz, 35 MHz va 50 MHz (0,8
um). Pentium str dung cong ngh¢ 0,8 um chira 3,1 tri¢u transistor, cd cac
tde do 60, 66 MHz (socket 4 273 chan, PGA). Cac phién ban 75, 90, 100,
120 MHz str dung cong ngh¢ 0,6 um chura 3,3 tri€u transistor (socket 7,
PGA). Phién ban 133, 150, 166, 200 st dung cong ngh¢ 0,35 um chira
3,3 tri¢u transistor (socket 7, PGA). Pentium MMX st dung cong nghé
0,35 um chtra 4,5 tri¢u transistor, c6 cac tdc do 166, 200, 233 MHz
(Socket 7, PGA).

2.2.5. Pentium Pro:

Néi tiép su thanh cong cta dong Pentium, Pentium Pro duoc Intel gidi
thiéu vao thang 9 nam 1995, stir dung cong nghé 0,§ va 0,35 um chtra 5,’5
triéu transistor, socket 8 387 chan, Dual SPGA, ho trg bd nhé RAM t61
da 4GB.



2.2.6. BXL Pentium II

Pau tién, tén ma Klamath, san xuét trén cong nghé 0,35 um, c6 7,5 tri¢u
transistor, bus hé théng 66 MHz, gf’)m cac phién ban 233, 266, 300MHz.
Pentium II, tén ma Deschutes, st dung cong ngh¢ 0,25 um, 7,5 tricu
transistor, gdm céc phién ban 333MHz (bus hé théng 66MHz), 350, 400,
450 MHz (bus hé théng 100MHz). Celeron (nam 1998) dugc “rat gon” tur
kién tric BXL Pentium II, danh cho dong may cap thap.

2.2.7. Pentium III (ndm 1999)

B6 sung 70 1énh moi (Streaming SIMD Extensions - SSE) giup ting hiéu
suat hoat dong cua BXL trong cac tdc vu xu 1y hinh anh, audio, video va
nhan dang giong néi. Pentium IIT gdm cac tén ma Katmai, Coppermine
va Tualatin. Coppermine su dung cong nghé 0,18 pum, 28,1 tri€u
transistor, bd nhé dém L2 256 KB duoc tich hop bén trong nham tang toc
do xur ly. Tualatin &p dung cong ngh¢ 0,13 pm cé 28,1 tri€u transistor, bo
nhd dém L1 32KB, L2 256 KB hoac 512 KB tich hop bén trong BXL,
socket 370 FC-PGA (Flip-chip pin grid array), bus hé thong 133 MHz.
C6é cac toc do nhu 1133, 1200, 1266, 1333, 1400 MHz. Celeron
Coppermine (nim 2000) dugc “rat gon” tir kién tric BXL Pentium III
Coppermine, con goi 1a Celeron II, duoc bd sung 70 1énh SSE. St dung
cong nghé 0,18 um c6 28,1 tri¢u transistor, bd nhd dém L1 32KB, L2
256 KB tich hgp bén trong BXL, socket 370 FC-PGA, Co6 cac tdc do 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) (nam 2000) duoc “rat gon” tir kién trac BXL Pentium III
Tualatin, &p dung cong nghé 0,13 um, bd nhd dém L1 32KB, L2 256 KB
tich hop, socket 370 FC-PGA, bus h¢ théng 100 MHz, gém cac toc do
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 thtr 7 dong x86 phd théng, duoc gidi
thiéu vao thang 11 nam 2000. P4 st dung vi kién tric NetBurst ¢ thiét
ké hoan toan méi so v&i cac BXL cii (PII, PIII va Celeron str dung vi kién
trac P6). Mot sd cong nghé ndi bat duge ap dung trong vi kién trac
NetBurst nhu Hyper Pipelined Technology m& rong so6 hang lénh xtur 1y,
Execution Trace Cache tranh tinh trang 1énh bi cham tré khi chuyén tir bo
nhé dén CPU, Rapid Execution Engine ting toc b dong xir Iy toan hoc,
bus hé théng (system bus) 400 MHz va 533 MHz; cac cong ngh¢
Advanced Transfer Cache, Advanced Dynamic Execution, Enhanced



