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CHUONG I. GIOI THIEU CHUNG VE KIEN TRUC MAY TiNH.

I. Khai niém vé kién tric may tinh

Kién tric may tinh (Computer architecture) 1a moét khai niém triru tuong cua mot he
thong tinh toan dudi quan diém cta nguoi 1ap trinh hodc nguoi viét chuong trinh dich.

Noi cach khac, kién trac may tinh dugc xem xét theo khia canh ma nguoi 1ap trinh c6 thé
can thiép vao moi mirc dic quyén, bao gdm céc thanh ghi, 6 nhé cac ngit ... 6 thé dugc tham
nhép thong qua cac Iénh.

IL. Lich sir phat trién ciia may tinh.

Chiéc may tinh dién tu dau tién 1a ENIAC duoc ra doi nam 1946, duge ché tao tur nhing
dén dién tu, role dién tir va cac chuyén mach co khi.

Lich st phat trién cta may tinh dién tur c6 thé chia lam bén thé hé nhu sau:

- Thé hé 1: (1945-1955). May tinh dugc x@y dung trén co s¢ den dién tr ma mdi dén tuong
trung cho 1 bit nhi phan. Do d6 may c6 khoi luong rat 16n, toc d6 cham va tiéu thy dién nang
16n. Nhu may ENIAC c6 khoi lugng 30 tan, tiéu thu cong suat 140KW.

- Thé hé thir 2: (1955-1965). May tinh dugc xay dung trén co so 13 cac dén ban dan (transistor),
may tinh dau tién thé h¢ nay c6 ténla TX-0 (transistorized experimental computer 0).

- Thé hé thir ba: (1965-1980). May tinh dugc xdy dung trén cac vi mach ¢& nho (SSI) va c&
vira (MSI), dién hinh 1 thé hé¢ may System/360 cia IBM. Thé hé may tinh ny ¢ nhiing budc
dot phéa méi nhu sau:

- Tinh tuong thich cao: Cac may tinh trong cung mot ho cé khd ning chay cac chuong
trinh, phan mém ciia nhau.

- béc tinh da chuong trinh: Tai mdt thoi diém c6 thé co vai chuong trinh nam trong bo
nhé va mot trong s6 d6 duge cho chay trong khi cac chuong trinh khac chd hoan thanh céac thao
tac vao/ra.

- Khong gian dia chi rat 1on.

- Thé hé thir tu: (1980- ). May tinh dugc xay dung trén cac vi mach ¢& 16n (LSI) va cuc 16n
(VLSI).

Pay 1a thé hé may tinh so ngdy nay, nhd céng nghé ban dan phat trién vuot bac, ma
ngudi ta ¢ thé ché tao cac mach t6 hop & murc d6 cuc 16n. Nho dé may tinh ngay cang nho hon,
nhe hon, manh hon va gia thanh ré hon. May tinh c4 nhan bat ddu xuat hién va phat trién trong
thoi ky nay.

Dua vao kich thude vat 1y, hiéu suét va linh vuc st dung, hién nay nguoi ta thuong chia
may tinh s6 thé hé tht tu thanh 5 loai chinh, cac loai ¢6 thé trim 1én nhau mot phan:

- Microcomputer: Con goi la PC (personal computer), 1a nhitng may tinh nho, c6 1 chip
vi xtr Iy va mot sd thiét bj ngoai vi. Thuong dung cho mot nguoi, cé thé dung doc 1ap hodc dung
trong mang may tinh.

- Minicomputer: La nhitng may tinh c¢& trung binh, kich thudc thuong 16n hon PC. N6
c6 thé thuc hién duoc cac tng dungma may tinh ¢& 16n thyuc hién. N6 c¢6 kha ning hd tro hang
chuc dén hang trim nguoi 1am viéc. Minicomputer duoc sir dung rong réi trong cac Ung dung
thoi gian thyc, vi du trong diéu khién hang khong, trong tu dong hoa san xuat.
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- Supermini: La nhirng may Minicomputer ¢ tbc d6 xtr Iy nhanh nhét trong ho Mini &
nhitng thoi diém nhét dinh. Supermini thudng dugc dung trong cac hé thong phan chia thoi gian,
vi du cdc may quan gia ciia mang.

- Mainframe: La nhiing méy tinh ¢& 16n, c¢6 kha ning hd trg cho hang trim dén hang
ngan ngudi st dung. Thudng duoc st dung trong ché do cac cong viéc sip xép theo 16 16n
(Large-Batch-Job) hoac xir 1y cac giao dich (Transaction Processing), vi du trong ngan hang.

- Supercomputer: Pay la nhirng si¢u may tinh, dugc thiét ké dac biét dé dat tde do thuc
hién cac phép tinh ddu phdy dong cao nhit c6 thé duoc. Chung thuong co kién truc song song,
chi hoat dong hi¢u qua cao trong mot s6 linh vuc.

Dua vao kién tric cia may tinh nguoi ta cling phan may tinh ra cac loai khac nhau nhu
sau:

. - Kién triic SISD (single instruction - single data, don dong 1énh - don dong dir li¢u), so
do nhu hinh 1-1.

Coc tén hiéu diéu

1An u

Khbi diéu Khéi chdp hlinh

2
LLIAA

W 1én 1 div

Hé théng nhé

7

- Kién trac CIMD (Single Instruction Multiple Data, don dong 1énh- da dir 1iéu), so dd
nhu hinh 1-2.

Coc tén hiéu diéu

| v v v

Khéi diéu Khéi chdp hlinh Khéi chdp hlinh Khéi chdp hiinh
1 ] -

2
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I S

Hé thdng nh&

TTIIIT T-Z. INICTIT UIuc SIIVIDJ.

- Kién trac MIMD (Multiple Instruction Multiple Data, da dong 1énh- da dir liéu), so dd
nhu hinh 1-3.
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Coc tén hiéu diéu

|| v || v

Khbi diéu khién 1 Khéi chap hinh Khéi diéu khién n Khéi chdp hlnh
1 -

W 1én 1 do Mlén 1 dov

Hé théng nhé

CHUONG II. BIEU DIEN THONG TIN TRONG MAY TINH

I. H¢ nhj phan (Binary)
L 1. Khai niém:

Hé nhi phan hay hé dém co s6 2 chi c¢6 hai con s6 0 va 1. D6 1a hé dém dua theo vi tri.
Gia tri cua mot sd bat ky nao dé tuy thudc vao vi tri cua nd. Céc vi tri c6 trong s6 bﬁing bac luy
thira cta co s6 2. Cham co sé duoc goi 1a chadm nhi phan trong hé dém co sb 2. Mdi mot con s6
nhi phan duoc goi 1a mot bit (Bnary digiT). Bit ngoai cting bén trai 14 bit ¢ trong s6 16n nhat
(MSB, Most Significant Bit) va bit ngoai cuing bén phai 1a bit ¢ trong sb nho nhat (LSB, Least
Significant Bit) nhu dudi day:

2% 27 2t 2% 2t 22
MSB 1 0 1 0.1 1LSB
) Cham phi thén~
SO nhi phan (1010.11), ¢6 thé bicu dien thanh:
(1010.11), = 1*¥2° + 0%22 + 1%2' + 0%2° + 1*27" + 1*22 = (10.75) 0.

Chu y: dung dau ngodc don va chi s6 dudi dé ky hiéu co s6 ctia hé dém.
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1.2. Bién déi tir nhi phin sang thdp phin
Vi du : Bién d6i s6 nhij phan (11001), thanh s thap phan:

Trong s6 vi tri: 24 23 22 2t 20
Giatrivit: 16 8 4 2 1
S6nhiphan: 1 1 0 0 1
S6 thap phan: 1*2* + 1%2° + 0%22 + 0*2' + 1%2° = (25),9

I1.3. Bién déi thdp phan thanh nhi phin

Be thuc hién viéc doi tir thap phén sang nhi phan, ta ap dung phuong phap chia 1@p nhu sau: lay
sd thap ‘phan chia cho co s6 dé thu duoc mot thwong s6 va so6 du. So du dugc ghi lai dé lam mot
thanh t6 cta s6 nhi phan. Sau dé, s6 thuong lai dugc chia cho co sé mot 1an nita dé c6 thuong sé
thir 2 va s6 du thtr 2. S6 du thir hai 14 con s6 nhi phan thir hai. Qua trinh tiép dién cho dén khi sé
thuong bang 0.
Vi du 1: Bién dbi sb thap phan (29), thanh nhi phan:
29/2 =14 + 1(LSB)

14/2=7+0
72 =3+1
32 =1+1

1/2 = 0+ 1(MSB)
Vay (29)10 = (1 101)2
Bm v6i phan 1¢ cua cac sd thap phan, so 1¢ duoc nhan voi co sb va sd nh¢ duge ghi lai lam mot
s6 nhi phan. Trong qua trinh bién d6i, s6 nhd dau chinh 1a bit MSB va s6 nhé cudi 1a bit LSB.
Vi du 2: Bién dbi s thap phan (0.625),o thanh nhi phan:

0.625*2 = 1.250. S6 nh¢ 1a 1, 1a bit MSB.
0.250*2 = 0.500. S6 nh& 12 0

0.500*2 = 1.000. Sb nhé 1a 1, 1a bit LSB.
Vay : (0.625)10=(0.101),.

I1. H¢ thap luc phan (Hexadecima).
I1.1. Khdi ni¢m:
Céc h¢ may tinh hién dai thuong dung mdt hé dém khac 1a hé thap luc phan.
Heé thap luc phan 13 hé dém dya vao vi tri voi co s6 1a 16. Hé nay dung cac con so tir 0 dén 9 va
cac ky tu tir A d&én F nhu trong bang sau:

Bang 2.1 H¢ thap luc phan:

Thap luc phan Thép phan 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
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9 9 1001
A 10 1010
B 11 1011
C 12 1100
D 13 1101
E 14 1110
F 15 1111

I1.2.Bién dbi thip luc phén thanh thip phan. "
Céc s0 thap luc phan co6 thé dugc bién doi thanh thap phan bang céach tinh tong cua cac
con s nhan véi gia tri vi tri ciia no.

Vi du : Bién doi cac sb a.(5B);s. b. (2AF); thanh thap phan.
a. S6 thap luc phan: 5 B

Trong s6 vi tri: 16' 16°

Gia tri vi tri : 16 1

S thap phan: 5*16 + B*1 = (91),,

b.  SOthaplucphan:2 A F
Trong s6 vi tri: 16> 16" 16°
Gidtrivitri: 256 16 1
S6 thap phan: 2%256 + A*16 + F*1 = (687)10.

I1.3.Bién doi thip phan thanh thap luc phan.
. D& bien d6i cac so thap phan thanh thap luc phan, ta str dung phuong phap chia lap, voi
co so 16.

Vi du : Bién d6i (1776),o thanh thap luc phan.
1776/16 =111 + 0 (LSB).
111/16 =6+ 15 hoac F.
6/16 =0+ 6 (MSB).
S thap luc phan: (6F0);.

I1.4. Bién doi thép luc phén thanh nhj phén.

Céc s6 thap luc phan rat d& dbi thanh nhi phan. Thuc ra cac s6 thap luc phan ciing chi la
mot cach biéu dién cac sd nhi phan thuan lgi hon ma thoi (bang 2-1). Pé d6i cac sb thap luc phan
thanh nhj phén, chi can thay thé mot cach don gian ting con sd thap luc phan bang bén bit nhi
phan tuong duong cua nd.

Vi du: Doi s6 thap luc (DF6)6 thanh nhi phén:

D F o6

1101 1111 0110
(DF6)16=(110111110110),.
I1.5. Bién doi nhi phin thanh thip luc phén.
Dé bién d6i mot s6 nhi phan thanh sb thap luc phan tuong duong thi chi can gop lai thanh
timg nhom gdm 4 bit nhi phan, bat dau tir ddu chim nhi phan.

Vi du: Bién d6i s6 nhi phan (1111101000010000), thanh thap luc phan.
1111 1010 0001 0000

R A
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F A 1 0 Sb thap luc phan: (FA10);s.

I11. H¢ BCD (Binary Code decimal).

Gitra h¢ thap phan va hé nhi phan con ton tai mot hé lai: hé BCD cho cac s hé thdp phan
md hod bang hé nhi phan, rat thich hop cho cac thiét bi do co thém phan hién thi s6 ¢ dau ra
dung céc loai dén hién s6 khac nhau. O day dung bdn sb hé nhj phan (bbn bit) dé ma hod mét s6
hé thap phén c6 gia tri ndm trong khoang tir 0..9. Nhu vy ¢ ddy ta khong dung hét cac td hop co
thé ¢6 cua 4 bit; vi tAm quan trong ciia cac s6 BCD nén cac bd vi xir 1y thuong cé cac 1énh thao
tac voi chung.

Vi du: (35)10 = (00110101),.

IV. Bang ma ASCII.(American Standard Code for Information Interchange).

Nguoi ta di xay dung bd ma dé biéu dién cho cac ky tu ciing nhu cac con sd Va cac ky
hi¢u dac biét khac. Cac ma d6 goi 1a bo ma ky tu va 50. Béng ma ASCII 1a ma 7 bit dugc dung
phd bién trong cac hé may tinh hién nay. Véi ma 7 bit nén c6 27 = 128 t6 hop ma. Mdi ky tu
(chir hoa va chir thuong) ciing nhu cac con sd thap phan tir 0..9 va cac ky hiéu dic biét khac déu
duoc biéu dién bang mot ma sd nhu bang 2-2.

Viéc bién doi thanh ASCII va cac ma ky tu s6 khac, tot nhat 1 sir dung ma tuong duong
trong bang.

Vi du: Péi cac ky ty BILL thanh ma ASCII:

Ky tu B I L L

ASCII 1000010 1001001 1001100 1001100

HEXA 42 49 4C 4C
Bang 2-2: Ma ASCIL

Column bitS(B7B6B5)

Bits(row) 000 001 010 011 100 101 110 111
R|B; |Bs |By |B; 0 1 2 3 4 5 6 7
> | T A R A T A I
010 0 0 0o ™ NUL | DLE |SP 0 @ |P \ p
110 0 0 1 ™ SOH | DCl1 ! 1 A [Q a q
2 0 0 1 0o STX |DC2 |* 2 B |R b r
310 0 1 1 ™ ETX |[DC3 |# 3 C S c S
410 1 0 0o EOT |DC4 |$ 4 D |T d t
510 1 0 1 ™ ENQ |NAK | % 5 E U e u
6 |0 1 1 0o ™ ACK |SYN | & 6 F A% f %
710 1 1 1 BEL | ETB ‘ 7 G |W g W
8 |1 0 0 0o ™ BS CAN | ( 8 H | X h X
9 |1 0 0 1 ™ HT EM ) 9 I Y i y
All 0 1 0o LF SUB | * : J Z j z
B |1 0 1 1 ™ VT ESC |+ ; K |[ k {
C|1 1 0 0o ™ FF FS - < L \ 1 |
D|1 1 0 1 ™ CR GS , = M |] m }
E |1 1 1 0o ™ SO RS ) > N |~ n ~
F |1 1 1 1 ™ SI UsS / ? o | 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.

V. Bi¢u dién gia tri s0 trong may tinh.
V.I. Biéu dién $0 nguyén.
a. Biéu dién s6 nguyén khéng dau:

Tat ca cac s cling nhu cac mi ... trong mdy vi tinh déu duogc biéu dién bang céac chit sb
nhi phan. Dé biéu dién cac s6 nguyén khong dau, ngudi ta dung n bit. Tuong tng voi do dai cua
s6 bit dugc sir dung, ta c6 cac khoang gid tri xac dinh nhu sau:

S6 bit Khoang gia tri

nbit: 0..2"-1

8 bit 0..255 Byte

16 bit 0.. 65535 Word
b. Biéu dién s6 nguyén cé ddu:

Nguoi ta s dung bit cao nhat bleu dién dau; bit ddu c6 gia tri 0 tuong ung voi s6 nguyén
duong, bit ddu c6 gia tri 1 biéu dién s6 am. Nhu vay khoang gia tri s6 dugc biéu dién s& duoc
tinh nhu sau:

S6 bit Khoang gia tri:

n bit 2"

8 bit -128.. 127 Short integer

16 bit -32768.. 32767 Integer

32 bit 231 2°11 (-2147483648.. 2147483647) Long integer

V.2. Biéu dién sé thuwc(sé c6 diu chiam (phdy) dong).

C6 hai cach biéu dién sd thyc trong mot hé nhi phan: s co6 dau chim c6 dinh (fied point
number) va s6 ¢6 du cham dong (floating point number). Cach thir nhat duge dung trong nhimng
bd VXL(micro processor) hay nhitng bd vi diéu khién (micro controller) cii. Cach thir 2 hay
duoc dung hién nay c6 do chinh xac cao. Ddi vé6i cach biéu dién sb thue ddu chdm dong c6 kha
nang hiéu chinh theo gia tri ctia sd 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 n6 phai luoén nhé hon 1. S6 e
1a phan mii va B 1a co sb ctia hé dém.

C6 hai chuan dinh dang diu cham dong quan trong 1a: chuan MSBIN ctia Microsoft va
chuan IEEE. Ca hai chuan nay déu dung hé dém nhi phan.

Thudng dung 1a theo tiéu chuan biéu dién s6 thuc cua IEEE 754-1985(Institute of
Electric & Electronic Engineers), 1a chuan dugc moi hing chap nhin va dugc ding trong bd xtr
1y toan hoc cua Intel. Bit dAu nam tai vi tri cao nhét; kich thudc ph'?ln mil va khuén dang phﬁn
dinh tri thay dbi theo timg loai s6 thyc.

Gia tri so thuc IEEE dwgc tinh nhw sau:

R= (_I)S*(1+Ml*2'1 + +Mn*2-n)*2E 7..E0 -127.
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Chu ¥: gia tri dau tién My ludn méc dinh 1a 1.

- Dung 32 bit dé biéu dién s6 thue, duogc s thue ngén: -3,4.1038 <R< 3,4.1038

3130 23 22 0
IS |E7-E0 | Pinh trj (M1 - M23) |

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

63 62 5251 0
'S | E10-E0 | Binh tri (M1 - M52) \

Vi du tinh s6 thuc:

0100 0010 1000 1100 1110 1001 1111 1100

Phan dinh tri: 274+23+28+2 94271040124 5154
+271042717427 1842754294272 = 0,1008906.
Gia tri ngam dinh 1a: 1,1008906.

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

Dau: 0 = s0 duong

Gia tri sb thuc 1a: R =1,1008906. 26=70 ,457.

Phuong phap doi so thuc sang s6 diu phay dong 32 bit:
- Doi sb thap phan thanh s6 nhi phan.
- Biéu dién sd nhi phén dudi dang £1, xxxBy (B: co 56 2).
- Bit cao nhét 31: 14y gia tri 0 voi sb du(rng, 1 v6i s6 am.
- Phan mil y d6i sang mi excess -127 cta y, duoc xac dinh bang cach: y + (7F);s.
- Phan xxx la phﬁn dinh tri, duogc dua vao tur bit 22..0.

Vi du: Biéu dién s6 thuc (9,75)10 dudi dang déu phiy dong.
Ta d6i sang dang nhi phan: (9,75)10 = (1001.11); = 1,00111B3.
Bit dau: bit 31 =0.
M3 excess - 127 ctia 3 1a: 7F + 3 = (82);6 = 82H = (10000010),. Puoc dua vao cac bit tiép theo:
tir bit 30 dén bit 23.
Bit 22 luén mac dinh 1a 0.
Cubi cuing s6 thuc (9,75)10 duge biéu dién dudiu dang dau phay dong 32 bit nhu sau:

01000001 0001 1100 0000 0000 0000 0000
bit 31|30 23|22 0|
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CHUONG IIL. CAC KHOI CO BAN CUA MAY TiNH
I. Gi6i thi¢u so lwgc ciu trac clia may vi tinh. o
So voi tr khi ra doi, cau triic co s& cua cac may vi tinh ngay nay khong thay doi may.

Moi may tinh s déu co thé coi nhu dugc hinh thanh tir sdu phan chinh (nhu hinh 3-1):

Hinh 3-1: Gi6i thiéu so db khéi tong quat ciia may tinh sb

Data Bus
Control Bus
Boxirly | | BOnh& BO nh& Phéi ghop |«—] iStblviio
. (Input Unit)

trung trong ngoll1 vllo/ra
tom (Memory) (Mass store (I/0O)

(CPU) ROM-RAM Unit) Thiét b ra

- - - - (Output Unit)

Adrress Bus

Trong so do nay, cac khoi chirc nang chinh ctia may tinh s6 gom:
- Khéi xir 1y trung tam (central processing unit, CPU),
- B nh¢ trong (memory), nhu RAM, ROM
- B6 nhé ngoai, nhu céc loai b dia, bang tur
- Khbi phdi ghép véi cac thiét bi ngoai vi (vao/ra)
- Céc by phan dau vao, nhu ban phim, chudt, may quét ... .
- Céc bo phan dau ra, nhu man hinh, may in ... .

Bén khdi chtrc ning dau lién hé véi nhau thong qua tap cac duong day dé truyén tin hiéu,
goi chung 13 bus hé thong. Bus hé thong bao gdm 3 bus thanh phan; (mg véi cac tin hiéu xéac 1ap
dja chi tir CPU dén cac don vi thanh phan ta c6 bus dia chi; v6i cac dit lidu duoc lién hé gitra cac
khdi qua bus dir li¢u (data bus); cac tin hi¢u diéu khién bao gém cac 1énh, cac dap ung, cac trang
thai ctia cac khdi dugc xac 1ap qua bus diéu khién.

Su khac biét quan trong nhit ctia cac hé may tinh 1a kich thudc va tdc do, cac may tinh
nho hon va nhanh, manh hon theo tirng nam. Su phat trién khong nging cua céac thé hé may tinh
nho vao hai yéu to quan trong, do6 1a sy phat trién ciia cong ngh¢ ché tao IC va cong nghé che tao
bo nhd.

I1. B nhé trong.
II.1. Co sé' vé bg nhé.

Céc bd nhé c6 thé chia lam hai loai tong quat, ROM va RAM. ROM la Read-only
Memory(bd nhé chi doc) va RAM 1a Random-access Memory (b nhd truy xuit ngiu nhién).
No6i chung ROM chira cac dir liéu mdt cach ¢d dinh va khong thé thay ddi. Con RAM c6 thé doc
ra va co thé ghi vao.
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Khai niém truy xuét ngiu nhién c6 nghia 1a bat ky mot vi tri nhd ndo ciing c6 thé duoc
mé ra hodc duoc goi ra ¢ bat ky luc ndo, cac thong tin khong can phai doc ra hay ghi vao mot
céch tudn tu. V@& thuc chit, ca RAM va ROM déu la truy xuét ngau nhién. Chi c6 diéu khac nhau
co ban la ROM chi cho phép doc ma khong thé ghi vao n6, con RAM Ia bd nhé co thé doc va
ghi, vi thé RAM duoc goi 1a “bd nhé doc/ghi”.

Cau truc bo nhé

Hinh 2-2 trinh bay so dd khdi cia mot mach nhé. Mach nhé duogc ndi véi cac bo phan
khac trong may tinh thong qua cac duong ddy dia chi va cac duong day dir liéu cua nd. Kiém
soat mach nhd bang duong dy cho phép (enable), riéng ddi voi RAM con c6 thém dudng diy
kiém soat doc/ghi (Read/write).

Cac mach nhé néi chung duge to chire dudi dang ma tran, gdm nhiing hang va nhimg cot
dé xac dinh vi tri hay dia chi nhg. Mbdi 6 trong ma tradn goi la mot phc”in twr (cell) hay vi tri nho
(memory location). Vi tri hay phan tr nhé duoc do tim bang cach chon dia chi nho mach giai ma
dia chi. Mach nay gdm hai phan: mach chon dia chi hang RAS (row-address selector) va mach
chon dia chi cot CAS (Column-address selector). Cac duong day dia chi sé chon dia chi hang va
cot. Puong day enable ding dé md cac mach dién 15i ra bo nhé theo ba trang thai. Con dudng
day Read/write quyét dinh dang thao tac s& thuc hién.

B6 nhé hodc 1a ¢6 td chire bit hodc 1a loai ¢6 td chue 16 (word organized). BO nh& to
chtic bit c¢6 thé luu giit mot bit don trong mdi vi tri dia chi. B6 nhd t6 chirc 10i s& dugc lwa chon
ca mot nhom phan tir nhd ciing mot lac voi mdi vi tri dia chi. M&i nhdm phan tir nhd thudng 1a
mdt byte (8 bit), hoac mat 101 (16 bit).

Sé duong day dia chi cua mach nhé sé€ quyét dinh sb vi tri nhd cuc dai tinh theo cong
thtrc sau:

S6 vi tri nhé cuc dai = 2",
trong do, N 1a so lugng cac duong dia chi.

Addres __ | | Data
lgf)s Memory li?;:)s
device
Read/write ‘ Device(chip)
enable enable
(RAM only)

>0 ban (basic memo
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> Column address
selector(CAS)

Memory Read/write enable
address
lines
from
Row
system
N address Data [—— Data
selector Memqry Buffers ——— lines
(RAS) matrix

b. So d6 khdi (Block diagram)

T Device enable
Hinh 2-2 Mach nho.

I1.2. ROM-BIOS.

Bit ¢t hé may tinh nao cling c6 mot vi mach ROM. vi mach nay chtra chuwong trinh cua
hé¢ diéu hanh vao ra co s BIOS (basic input/output system). Nhitng chuong trinh nay can thiét
dé khoi dong may va cai dat ché do 1am viéc co sé cho céc thiét bi ngoai vi.

N6i chung, c6 thé chia ROM thanh bdn loai. ROM mit na (maskable ROM) 1a loai
ROM do nha san xuat da nap san dit liéu, khi d6 dit liéu khong thé thay doi duoc nita. ROM ¢6
thé nap chwong trinh (PROM - programable ROM) 1a loai mach ma ngudi ding c6 thé nap dir
liéu vao thong qua thiét bi “d6t” PROM. Khi da nap thi cac dit liéu trong PROM ciing khong thé
thay d6i. PROM c¢é thé xo4, con goi 1a EPROM (erasable PROM) 14 loai ROM ma nguoi ding
c¢6 thé nap dir liéu vao va cac dir liéu d6 co thé xo4 hodc thay doi bang mot thiét bi dic biét.
EPROM c6 thé xo4 b?mg dién (electric EPROM) Ia loai ROM c6 thé nap va xoa dir liéu bfmg
dién dugc ma khong phai st dung tia cyc tms nhu voi EPROM.

Trong cac may tinh hién dai, nguoi ta thuong sir dung Flash BIOS dung EEPROM. Nhu
vay ndi dung BIOS cta may tinh c6 thé duoc thay doi dé twong thich v6i nhimg mé rong va
nang cap hé théng, ma diéu nay 1a khong thé thyc hién ddi voi nhitng may tinh thé hé cit sir dung
BIOS dung PROM hoac EPROM.

BIOS gdm nhiéu chuong trinh va ham. Phan dau cta chuong trinh BIOS kiém tra hé
théng mdy tinh, qua trinh nay goi 1a POST. Néu hé théng st dung cac Card (thé cam) Plug and
Play thi giai doan nay chinh 1a lic may tinh truy nhap tham sb ciia thé. BIOS nao ciing ¢
chuong trinh “Setup BIOS” dé nguoi dung tu chinh tham s céc thiét bi ngoai vi.

I1.3. RAM.

C6 thé chia RAM thanh hai hoai, RAM tinh (SRAM), c6 kha nang luu giir s6 liéu mai
mai néu nhu khong mat ngudn nudi. Va RAM dong (DRAM), 12 loai RAM phai duoc “lam twoi”
(refresh) tirc 13 phai nap lai dit liéu dang dwoc luu trit theo timg chu ky. “Lam tuoi” bang cach
thuc hién thao tac doc hodc ghi nhic lai. Cling c6 thé “lam tuoi” bang nhitng thao tac dic biét
khac. Loai DRAM c6 mat do ph'?m tor nhd cao nén giad thanh kha ré so vdi SRAM. Cac mach nhé
DRAM dugc dung phd bién trong cac thé hé may tinh hién nay.

Dé tiét kiém s6 dudng dia chi va giam s6 chan trén IC, hau hét cac loai DRAM déu ding
phuong phap dia chi multiplex. Trong qua trinh doc hay ghi cac duong dia chi dau tién chira cac
thong tin vé hang 10i tlep sau mang thong tin vé cot. Dé kiém soét thao tac nay, ngudi ta ding

duong day RAS va CAS nhu trén hinh 2-3. Khi RAS thap thi thong tin trén cac dudng dia chi

s& duoc mo thong qua mach chot dia chi hang (row- -address latch). Khi cAS thap thi thong tin
trén cac duong dia chi sé dugec md thong qua mach chdt dia chi ¢t (column-address latch).
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Viéc “lam tuoi” béng dwr liéu doc, dir li¢u ghi hoac béng cac thao tac riéng. Mach diéu
khién 1am tuoi phai chon tuan ty timg hang cac phan tir nhd, ¢ mdi hang mot lan, cho dén khi
tat ca cac hang déu duogc “lam tuoi”. D6 1a phuong phap lam tuoi timg dot. Trong qua trinh d6
khong dugc doc hay ghi dir liéu vao bd nhé cho dén khi két thic qua trinh. Mot cach khac 1a
“lam tuoi” ting hang trong cac chu ky roi rac va goi la lam tuoi theo chu ky don.

Row Column
0 to Ag

AR DA

Address lines

Row address

RAS \mlid

Column address

CAS \ valid /
cS —
\ Chip selected
Address latching timing
RAS
v
AJA, ’
A /A
A'j A Row Row DRAM
A2 / A9 address decorder memory
Ai/ A:(,) Latch array
AS/A12 128)(128
AdA; 128
1 128 CS
Buffers sense WR
d refresh | D,
amps an | Dm
44— out
> A,
» Column 1 128
» add
¢ al at Cr}(:ss Column
; Decorder
! Am
7'y
CAS

Hinh 2-3. So d6 khéi DRAM 16.384 bits(16Kb).
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I11. B§ xir ly trung tam CPU.

B xu ly trung tam CPU 1a cdt 161 ciia mot may vi tinh. CPU thyuc hi€n moi tinh toan va
xtr 1y ctia hé thong -- ngoai trir xir Iy ting cuong tinh toan dic biét trong nhing hé théng c6 mot
chip don vi déng xur Iy toan, ma chip nay ciing da duoc tich hop ngay trong cac CPU hién nay.
Tat ca nhitng may tinh IBM va tuong thich IBM str dung nhiing bd xir Iy ho Intel hodc twong
thich voi bo xtr Iy ho Intel, du chinh nhitng bo xir Iy ¢6 thé da duoc nhiéu cong ty khac nhau thiét
ké va san xuét, gém AMD, IBM, Cyric... .

Mot trong nhitng bo xur 1y dién hinh thudc ho 80x86 cua Intel 1a bd xir 1y 8088. bay 1a bo
vi xtr Iy kha don gian va vi vy viéc tim hiéu no 1a twong d6i d& ddi véi nhimg ngudi bit dau
tham nhap vao linh vuc vi xir Iy, mat khac viéc ndm viing cac van dé k¥ thuat caa bo vi xu 1y
8088 s& 1a co s& dé ndm bat duoc cac k¥ thuat cua cac bo xtr 1y khac trong ho 80x86 cua Intel,
cua cac ho khac va cua cac bo xur Iy hién dai ngay nay.

II1.1. Gidi thiéu ciu triic bén trong ciia b vi xir ly 8088.
Trén hinh 3-1 1a so d6 khoi cau triic bén trong cua b vi xur Iy 8088.
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111.3. Don vi giao dién bus (BIU).

Theo so db khdi trén hinh 3-1 ta thiy bén trong CPU 8088 c6 hai khdi chinh: khéi phdi
ghép bus (bus interface unit, BIU) va khoi thue hién lénh (execution unit, EU). Vi¢c chia CPU
thanh hai phan dong thoi ¢ lién hé v6i nhau qua dém 1énh lam ting déng ké téc do xir Iy cua
CPU. Céc bus bén trong CPU ¢ nhiém vu chuyén tai tin hi¢u ctia cac khdi khac. Trong sb cac
bus c6 bus dit liéu 16 bit ctia ALU, bus cac tin hidu diéu khién & EU va bus trong ctia hé thong &
BIU. Trudc khi di ra bus ngoai hodc di vao bus trong ciia bd vi xir 1y, cac tin higu truyén trén bus
thuong duoc cho di qua cac bd dém dé nang cao tinh twong thich cho ndi ghép hodc nang cao
kha nang phdi ghép.

BIU bao gém cac thanh ghi doan (segment registers: CS, DS, SS, ES), con trd 1énh IP
(instruction pointer) va b diéu khién logic bus (bus control logic, BCL). Pon vi giao dién BIU
con ¢6 bd nhé dém cho ma 1énh. Bo nhd nay cé chiéu dai 4 byte (trong 8088) va 6 byte (trong
8086). B nhd dém ma 1énh dugc ndi véi khdi diéu khén CB (control block) cuia don vi thuc hién
1énh EU. B nhé nay Iuu trir tam thoi ma 1énh trong mot day goi 1a hang doi 1énh. Hang doi 1€nh
cho phép bo vi xtr Iy c6 khd nang xur Iy xen k& lién tuc dong ma 1énh (pipelining). Hoat dong cia
bd CPU duoc chia lam ba giai doan: doc ma 1énh (operation code fetching), gidi ma Iénh
(decording) va thuc hién 1€nh (execution).

BIU dua ra dia chi, doc ma Iénh tir bd nhd, doc/ghi dir liéu tir cac cong vao hodc bo nho.
Noi cach khac BIU chiu trach nhiém dwa dia chi ra bus va trao d6i dit liéu véi bus.

111.3. Don vi thuc hién lénh (EU).

Trong EU c¢6 khdi diéu khién (control unit, CU). Chinh tai bén trong khéi diéu khién nay
c6 mach giai ma 1énh. M3 1énh doc vao tir bd nhd duge dua dén dau vao ciia bo giai ma, cac
thong tin thu duogc tur dau ra cua no sé duoc dua dén mach tao Xxung diéu khién, két qua thu duogc
1a cac day xung khac nhau tuy theo ma 1énh, dé diéu khién hoat dong ctia cac bd phan bén trong
va bén ngoai CPU.

Trong EU ¢6 khéi sb hoc va logic (arithmatic and logic unit, ALU) chuyén thuc hién cac
phép tinh s6 hoc va logic mé toan tir cia né nam trong cac thanh ghi da nang. Két qua thuong
duoc dat vé thanh ghi AX.

Ngoai ra trong EU con c6 céc thanh ghi da nang (registers: AX, BX, CX, DX, SP, BP,
SI, DI), thanh ghi c& FR (flag register) ma cong dung ctia chiing s& duoc dé cap dén trong phan
sau.

Tom lai, khi CPU hoat dong EU s& cung cdp thong tin vé dia chi cho BIU dé khdi nay
doc 1énh va dir 1i€u, con ban than no6 thi gidi ma va thyc hién 1énh.
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I11.4. Cac thanh ghi.

Cac thanh ghi da nang (general registers) C6 nhiém vu ghi tham s6 cho ma 1énh, day
cling 12 noi 1énh tra két qua vé sau khi dugc thuc hién. Nhing thanh ghi da ning cua vi xt Iy 16
bit la:
- AX (accumulator) rong 16 bit, duoc chia 1am hai phan: 1 byte cao AH va 1 byte thip AL. Day
1a thanh ghi quan trong nht va chuyén dugc dung dé chira két qua cac thao tac 1énh. Ca ba cach
viét AX, AH, AL déu c6 thé sir dung nhu nitng thanh ghi riéng biét.
- BX (base) thanh ghi co s&, rong 16 bit, cling dugc chia ra [am BH va BL. Day la thanh ghi
thuong dung chta dia chi co s& cia mot bang ding trong 1énh XLAT, Ca ba cach viét BX, BH,
BL déu c6 thé str dung nhu nhing thanh ghi riéng biét.
- CX (count) bo dém, rong 16 bit. Pugc chia ra lam CH va CL. Thanh ghi CX dugc ung dé chir
s6 1an 13p trong truong hop cac 1énh LOOP. Thanh ghi thap CL dugc ding dé chtra (nhd) s6 lan
quay hodc dich cua céc 1&€nh quay (rotate) va dich (shift).
- DX (data) thanh ghi dir li¢u, rong 16 bit. Thanh ghi nay cung thanh ghi AX tham gia vao cac
thao tac ctia phép nhan hoic chia cac sd 16 bit. DX con dung dé chira dia chi 16 bit cua cc cong
ctig (dai hon 8 bit) trong cac 1énh truy nhap cac cong ngoai vi (I/O port).

Cic thanh ghi doan (segment registers) ding dé ghi dia chi mot doan b nhd. Vi mach
8088/8086 c6 20 duong day trén bus dia chi. Do cac thanh ghi con tro ca thanh ghi chi s6 chi
rong 16 bit nén khong thé dinh dia chi cho toan bd nh¢ vat 1y cia may tinh Ia (220 =1.048.576 =
1Mbyte). Vi vay trong ché do thuc (real mode) bd nhd duoc chia lam nhiéu doan dé mot thanh
ghi con tro 16 bit c6 thé quan 1y duge. Céac thanh ghi doan 16 bit s& chi ra dia chi dau cua 4 doan
trong bd nhé, dung luong 16n nhit cua mdi doan nhé s& dai 2'° = 64 Kbyte va tai mot thoi diém
nhét dinh bo vi xir 1y chi lam viéc dugc voi 4 doan nhd 64Kbyte nay. Viée thay ddi gia tri cia
céc thanh ghi doan 1am cho cac doan c6 thé dich chuyén linh hoat trong khong gian 1 Mbyte, vi
vay cac doan c6 thé ndm cach nhau khi thong tin can luu trong chiung doi hoi dung lugng du 64
Kbyte hoic ciing ¢6 thé nim trim nhau do ¢6 nhiing doan khong dung hét do dai 64 Kbyte va vi
thé cac doan khac co thé bat dau ndi tiép ngay sau do. Pia chi cua 6 nhé ndm & dau doan duoc
ghi trong mot thanh ghi doan 16 bit, dia chi nay goi 1a dia chi co so. Mudi sau bit nay tuong ting
v6i cac duong day dia chi tir A4 dén A20. Nhu vay gid tri vat 1y cua dia chi doan 1a gia tri trong
thanh ghi doan dich sang trai 4 vi tri. Diéu nay twong dwong véi phép nhéan véi 2* = 16. Pia chi
cta cac 6 nhé khac nam trong doan tinh dugc bﬁng cach cong thém vao dia chi co s mdt gia tri
goi 13 dia chi 1éch hay d6 léch (offset), goi nhu thé vi n6 tmg vé&i khoang 1éch cia toa do mot 6
nhé cu thé nao d6 so vai 6 dau doan. Do 1éch nay dugc xac dinh boi cac thanh ghi 16 bit khac
dong vai tro thanh ghi 1éch (offset register). Nguyén tic nay dan dén cong thic tinh dia chi vat
1y (physical address) tir dia chi doan (segment) trong thanh ghi doan va dia chi 1éch (offset) trong
thanh ghi con tr6 nhu sau:

Dia chi vat Iy = Thanh ghi doan x 16 + Thanh ghi 1éch

Viéc dung hai thanh ghi dé nhé thong tin vé dia chi thuc chit tao ra mot loai dia chi goi 1a
dia chi logic va dugc ky hi¢u nhu sau:

Thanh ghi doan : Thanh ghi léch hay segment:offset.
Dia chi kiéu segment : offset 13 logic vi n6 ton tai duéi dang gia tri cia cac thanh ghi cu
thé bén trong CPU va khi can thiét truy nhap 6 nhé nao d6 thi n6 phai doi ra dia chi vat 1y dé roi
dua 1én bus dia chi. Viéc chuyén ddi nay do mot bg tao dia chi thyc hién (phé‘m tir 2 trén hinh 3-

).
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Vi xu 1y 16 bit c6 4 thanh ghi doan nhu sau:

- CS (code segment) 1a thanh ghi doan mi 16 bit. thanh ghi nay phdi hop véi con tro 1énh IP dé
ghi dia chi ma Iénh trong bd nhd. Dia chi day du la CS:IP.

- DS (data segment) la thanh ghi doan 16 bit cho mot doan dir li¢u. Thanh ghi nay ph01 hop voi
hai thanh ghi chi s6 SI va DI dé danh dia chi cho dir liéu. Dia chi day du cho dit lidu can doc vao
12 DS:SI, cho dit liéu can ghi ra 1a DS:DL

- SS (stack segment) 1a thanh ghi doan 16 bit cho mét ngan xép. Dia chi dinh ctia ngan xép duoc
biéu din cung vdi con tro ngin xép SP 1a SS:SP.

- ES (extra segment) 1a thanh ghi dit liéu phu c6 chiéu dai 16 bit. Thudng dugc ding dé danh
dia chi mot chudi. ES:DI 1a dia chi chudi can viét dén (chudi dich) va DS:SI 1a dia chi chdi doc
vao (chudi ngudn).

Cac thanh ghi con tré va chi s6 co thé duoc dung nhu mot thanh ghi da nang 16 bit. Vi
mach 8088 c¢ tat ca ba thanh ghi con trd 1a (IP, BP, SP) va hai thanh ghi chi so (SI, DI). Nhiém
vu cua tung thanh ghi nhu sau:

- IP (instruction pointer) 13 con trd chi t6i 1énh may tiép theo. Lénh nay nim trong bd nhé ma
dia chi doan duoc ghi trong CS. Nhu vay dia chi cia ma k=I¢nh nay la CS:IP.

- BP (base pointer) 1a con tro co s¢ tro vé dit liéu bd nhé ma dia chi doan duge ghi trong SS.
Dia chi day du s& 1a SS:BP.

- SP (stack pointer) 1a con tro ngin xép ludn tré vao dinh ngin xép ma dia chi doan dugc ghi
trong SS. Pia chi day du cua dir liéu 1a DS:SP.

- SI (source index) la chi ) nguén, tro vao dir liéu ma dia chi doan dugc ghi trong DS. Dia chi
day du cua dir liéu 1a DS:SL

- DI (destination index) la chi s6 dich, cling trd vao doan dir liéu ma dia chi doan ghi trong DS.
Dia chi diy di cia doan dir liéu 1a DS:SI.

Thanh ghi co FR (flag register) day la thanh ghi kha déac biét trong CPU, dung dé ghi
trang thai két qua cac phép xir Iy trong don vi sd hoc va logic ALU hoic mot trang thai hoat
donh cta EU. Dua vao cac cd nay ngudi 1ap trinh c6 thé ¢6 cac 1énh thich hop tiép theo cho bo vi
xtt 1y (cac leenh nhay c6 diéu kién). Thanh ghi ndy 1a mot thanh ghi 16 bit trong 8088/8086.
Nhung chi ¢6 9 bit trong thanh ghi dugc dinh nghia va str dung, d6 la:

x [x [x [x [o D [t [T |s [z [x [A [x [P [x [C |

x: bit khong dugc dinh nghia.

Hinh 3-2. So do thanh ghi co ciia bé vi xit Iy 8086/8088.
- Bit 0: CF (carry flag) co nhd, CF=1 khi c6 nhd hodac muon tor MSB.
- Bit 2: PF (parity flag) c0 parity, PF phan anh tinh chén (parity) ctia tong sO bit 1 c6 trong két
qua. C& PF =1 khi tong sd bit 1 trong két qua 1a chén (even parity, parity chin).
- Bit 4: AF (auxliary carry flag) c& nhd phu dung cho céc phép tinh véi ma BCD. AF = 1 khi c6
nhé hodc muon tir mot sé BCD thap (4 bit thip) sang mot sé BCD cao (4 bit cao).
- Bit 6: ZF (zero flag) co rdng, ZF = 1 khi két qua bang 0.
- Bit 7: SF (sing flag) cd dau, SF = 1 khi két qua am.
- Bit 8: TF (trap flag) cd biy, TF = 1 khi vi xtr Iy & trong ché do chay ting 1énh (ché do nay
dung khi can tim 13i trong mot chuong trinh).
- Bit 9: IF (interrupt enable flag) cd cho phép ngit, IF = 1 cho phép cic yéu ciu ngit che duoc
(maskable interrupt) dugc tac dong.
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- Bit A: DF (direction flag) cd huéng. DF = 1 khi CPU lam viéc v6i chudi ky tu theo thir ty tir
phai sang trai (lui).

- Bit B: OF (overflow) co tran, OF =1 khi két qua vuot ra ngoai gi6i han, xay ra dbi véi phép
tinh c6 dau.

CHUONG IV . LENH VA CHE PO PIA CHI
I. CAu tric mi lénh

Quy trinh thyc hi€n mot 1énh trong bd vi xt 1y dugc chia lam ba giai doan: Léy Iénh
(feeching), giai ma Iénh (decording) va xir 1y 1énh (excution). Nhitng bd VXL cé dién 8 bit tién
hanh ba giai doan trén mot cach tuan tu. T cac bd VXL 16 bit trd di, bd VXL dung pipeline
(xen k& dong 1énh) dé tiét kiém thoi gian xtr Iy. Ma 1énh danh cho VXL duoc viét dudi dang ma
nhi phan. Dé con ngudi c6 thé 1ap trinh va hiéu dugec VXL, ngudi ta dung hop ngit (assembly
language) dé miéu ta cac 1énh may bang to hop cac ky tu goi nhd (mnemonic).

Mot 1énh mo ta bang ma nhi phan co6 thé dai tir 1 dén 6 byte. Cau triic chung ciia mot ma
1énh bao gom:

- Prefix di trudc ma 1énh.

- Ma toan (operation code) phan biét do6 1a 1é€nh gi, vi du véi 1énh dich chuyén MOV c6 ma toan
1a 100010.

- Toan hang (operand) cho biét cai gi duoc xir Iy (ndi dung ciia thanh ghi hay bo nhé).

- bia chi truc tiép (2 byte).
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Noi dung cua mé 1énh dugc quy dinh kha chat ch&. hinh 4-1 dudi day cho thdy céu tric
nhi phan cia mot 1énh dich chuyén MOV dich, nguon dung dé chuyén dir liu gitra 2 thanh ghi
hodc gitra 6 nh¢ va thanh ghi.

1/oJofof1]o0 | | ] | Dia chi Dja chi
Ma Iénh D | W| MOD RE M/R phan thap phan cao
Byte 1 Byte 2 Byt Byte 4

Hinh 4-1: Céu tric ma 1énh

- Bit D (direction) chi hudng cho thanh ghi REG. D=1 chi dit liéu di dén REG; D=0 thi
chi dir li¢u di tr REG.

- Bit W (Word) chi xem thanh ghi dugc dung la 8 bit hay 16 bit (1 word). W=1 c6 nghia
1a thanh ghi 16 bit dugc dung. Bang 4-1 cho thiy cach ma hoa cac thanh ghi trong bd VXL:

- Hai bit MOD (mode, ché d6) va ba bit R/M (register/memory, thanh ghi/bd nhé) tao ra
5 bit, dung dé chi ché do dia chi cua 1énh. Nhimg ché do nay dugc quy dinh trong bang 4-1.
Bang 4-2 cho thdy cach ma hoa cac ché d6 dia chi (cach tim ra cac toan hang) bang cac bit nay.

Bang 4-1: Cdach ma hoa cac thanh ghi trong bo VXL.

Thanh ghi Thanh ghi Ma REG Thanh ghi doan Ma
Ww=1 W=0
AX AL 000 ES 00
BX BL 011 CS 01
CcX CL 001 SS 10
DX DL 010 DS 11
SP AH 100
DI BH 111
BP CH 101
SI DH 110
Béang 4-2: Phoi hop MOD va R/M dé tao ra cac ché dé dia chi.
\% 00 01 10 11
R/M
wW=0 W=I
000 [BX] + [SI] [BX] + [SI] + d8 [BX]+[SI]+dl6 | AL AX
001 [BX] + [DI] [BX]+[DI]+d8 | [BX]+[DI]+dl6 | CL CX
010 [BP] + [SI] [BP] + [SI] + d8 [BP] +[SI]+dl16 | DL DX
011 [BP] + [DI] [BP] + [DI] + d8 [BP] + [DI] + d16 BL
BX
100 [SI] [SI] + d8 [SI]+d16 AH SP
101 [DI] [DI] + d8 [DI] +d16 CH
BP
110 d16 [BP] +d8 [BP] +dl6 DH SI
(Dia chi truc tiép)

Photocopyable




| 111 | [BX] \ [BX] + d8 |  [BX]+dl6 |BH DI |
Ché d6 bd nhé ,Ghé do thanh ghi

d
<

Ghi chu: - d8: disp. 8 bit, d16: disp. 16 bit.
i - Céc gia tri cho trong cac cot 2, 3, 4 1a cac dia chi hi¢u dung (EA) s€ duogc
cong véi DS dé tao ra dia chi vat ly (riéng BP phai dugc cong vdi SP).

Vi du 1: Ma hoa cac Iénh: a. MOV CL,[BX]; b. MOV 0F3H]SI],CL.
a. MOV CL, [BX]

[1loJofoftjoftJojojoJojo/ft]i|1]L]
— Cac bit ma hoa CL; =a-nh¢ co6 dia chi DS:BX;
----- Chuyén 1 bite;  _Qpcode. Chuvén toi thanh ghi

b. MOV OF3H[SI], CL

— Céacbitmihoa CL; =—68-nhd ¢6 dia chi DS:SI; chuy.en. 1 bite;
—— Opcode.  ==m&huyén tir thanh ghi; =&==13H.
I1. T4p I€nh cta b vi xir ly.

Mbi bo vi xur 1y c6 mot tp Iénh xéc dinh, cac bo vi xur ly thé hé sau thuong co tap lénh
duoc bd sung, mé rong hon so véi cac bd vi xir 1y thé hé trude nd, didu d6 c6 nghia cac bo vi xir
Iy thé hé sau co thé chay dugc cac chuong trinh viét cho cac bo vi xir 1y truée. Nhung nguoc lai
thi khong hoan toan dung.

Nhu di noi trén day, chung ta 1y bo vi xtr Iy Intel 8088 1am co s dé nghién ciru nhitng
van dé k¥ thuat cta cac bo vi xur Iy khac. Vi vay ¢ ddy chung ta ciing s& nghién ctru tip 1énh cia
chinh bd vi xtr Iy nay.

Tap 1énh ciia 8086/8088 gom hon 100 ky hiéu goi nhé (mnemonic) cua 1énh ngoén ngir
assembler co s&, dé quy dinh cho bd vi xtr 1y phai lam gi. M&i 1énh co so ¢6 thé ¢ nhiéu bién
cach. Vi du c6 t6i 28 bién cach khac nhau cho 1énh dich chuyén co s (MOV) ... . Tuy nhién
trong chuong trinh moén hoc nay, chung ta chi xem xét mot s6 1énh can thiét theo muc ti€u clia
mon hoc. Cac 1¢énh ma chung ta s€ nghién ctru dugc chia [am 6 nhom:

1. Nhom 1énh truyén dir liéu.

2. Nhém 1énh sb hoc.

3. Nhom Iénh logic.

4. Nhom 1énh so sanh.

5. Nhom 1énh diéu khién chuong trinh.

6. Cac lénh dac biét.

IL.1. Nhém lénh truyén dir ligu (khong anh hudng dén cdc co).

MOV 1énh di chuyén dit 1éu co ban . Lénh nay cothé st dung dé di chuyén byte (8 bit)
hoic 161 (16 bit) cta dir liéu. CAu tric 1énh :
MOV dich, ngudn.
Trong d6 toan hang dich va gbc c6 thé tim theo cic dia chi khac nhau, nhung phai co
cing d6 dai va khong duoc phép dong thoi 1a 2 6 nhé hodc 2 thanh ghi doan.
Céc vi du cho trong bang 4-3:
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Bang 4-3 cdc vi du vé lénh MOYV.

Pich Nguon Vi du Giai thich

1 B nhé Thanh ghi MOV 100H, AX | - chuyén ndi dung trong AX vio vi tri
nh¢ 100H.

2 Thanh ghi B6 nhé MOV AX, MEM1 |- Chuyén ndi dung trong vi tri nhé do
nhan MEM1 chi ra vao thanh ghi AX.

3 Thanh ghi Thanh ghi MOV AX, BX - Chuyén noi dung trong BX vao thanh
ghi AX.

4 Thanh ghi Tacthdi | MOV AX, OFFFFH | - Chuyén gia tri hiang s6 FFFFH vao
thanh ghi AX; s6 0 & dau dugc dung dé
phan biét va chi rd FFFFH la mot gia tri
hang chtr khong phai 1a mot nhén.

XCHG -exchange two operands (hoan doi noi dung 2 toan hang).
Viét 1énh: XCHG bich, Ngudn

Trong do6 toan hang dich va nguén co thé tim duogc theo cac ché do dja chi khac nhau,
nhung phai c6 cung dd dai va khong dugc phép dong thoi la 2 6 nhova cling khong duge 1a thanh
ghi doan.

Vi du:
XCHG AH, AL ; trdo ndi dung AH va AL.
XCHG AL, [BX] ; trao ndi dung AL véi 6 nho c6 dia chi DS:BX.

IN- Input data from a port (Poc dit liéu tir cong vio thanh Acc)
Viét Iénh: IN Acc, Port

Port 1a dia chi 8 bit ctia cong, n6 c6 thé co gid tri trong khoang 00H..FFH.
Néu Acc 1a AL thi dir liéu 8 bit dugc dua vao tir cong Port.
Néu Acc 1a AX thi dur liéu 16 bit dugc dua vao tu cong Port va Port+1.
C6 thé biéu dién dia chi cong thong qua thanh ghi DX va nhu vay dia chi cong dugc dia
chi hoa linh hoat hon. Liic nay dia chi cong nim trong dai 0000H..FFFFH va 1énh duogc viét nhu
sau:

IN Acc, DX
Trong d6 DX phai dugc gan tur trude gia tri ng voi cong.

OUT- Output a byte or word to a port ( Pua dit liéu ra cong tir Acc).
Viét Iénh: OUT Port, Acc

Néu Acc la AL thi dir liéu 8 bit dugc dua ra cél}g Por 7

Neéu Acc 1a AH thi dix liéu 16 bit dugc dua ra cong Port va cong Port+1.

Tuong ty voi 1énh IN, ¢ day cling co thé dung thanh ghi DX dé chira dja chi cong. Khi d6
Iénh duoc viét nhu sau:
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OUT DX, Acc. i
Thanh ghi DX phai dugc nap dia chi cong tir trudce.

LEA (load effective address). Lénh nap dia chi hi€u dung vao thanh ghi, n6 khong di
chuyén noi dung chira trong dia chi do. Day la 1énh dé tinh dia chi 1éch hodc dia chi cia 6 nho
chon lam goc 161 nap vao thanh ghi da chon.

Viét 1énh: LEA Pich, ngudn.
trong do :
- Bich thuong 1a mdt trong céac thanh ghi BX, CX, DX, BP, SI, DI
- Nguén 1a tén bién trong doan DS dugc chi 1o trong 1énh hodc 6 nhé cu thé.

Vi du:
LEA DX, MSG ; Nap dia chi 1éch cta ban tin MSG vao DX.
LEA CX, [BX] [DI] ; Nap vao CX dia chi hi¢u dung do
; BX va DI chi ra: EA=BX+DI.

PUSH/POP Thanh ghi ngin xép 1a noi rat thuan tién dé cat giit tam dir liéu va cac toan
hang can nhd cua chuong trinh. Vi du, mét chuong trinh c6 thé mudn cat lai cac ndi dung trong
thanh ghi AX dé dung trong mét sb thao tac sau nay. Dé thuc hién nhiém vu d6 c6 thé dung céac
1énh PUSH va POP.

- PUSH Cit dir liéu vao ngan xép.
Viét lénh: PUSH nguon
MO ta: SP« SP-2

Ngudn — {SP}.

trong d6 toan hang gbc c6 thé tim dugc theo cac ché d6 dia chi khac nhau: ¢ thé 1a cac thanh ghi
da nang, thanh ghi doan hodc 6 nhd. Lénh nay thuong dung v6i 1énh POP nhu mot cap dbi ngiu
dé xtr Iy cac dir lidu va trang thai cta chuwong trinh chinh khi vao/ra chuong trinh con.
Vi du:
PUSH BX : cat BX vao ngan Xép, tai vi tri do SP chi ra.
PUSH Table[BX] ; cit 2 byte cta ving dit liéu DS
: ¢6 dia chi dau tai (Table+BX).

- POP Lay dir liéu tir ngan xép.
Viét 1énh: POP Dich
MO ta: bich — {SP}.
SP <« SP+2
trong d6 toan hang gdc c6 thé tim dugc theo cac ché do dia chi khac nhau: c6 thé 1a cac thanh ghi
da nang, thanh ghi doan (nhung khong duoc la thanh ghi doa ma CS) hodc 6 nhé. D liéu dé tai
ngin xép khong thay doi. Gia tri ciia SS 'khong thay d6i.  Vidu:
POP DX : lay 2 byte tir dinh ngan xép, dua vao DX.
PUSH Table[BX] ; léy 2 byte & dinh ngan xép roi dé tai ving DS
: ¢6 dia chi dau tai (Table+BX).
PUSHF/POPF Cic noi dung ciia thanh ghi cd c6 thé dugc giri vao hay lay ra khoi ngin
xép bang cac 1énh PUSPF va POPF.
- PUSHF Cit n6i dung thanh ghi ¢ vao ngin xép.
Viét 1énh: PUSHF
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Mo ta: SP« SP-2
q RF — {SP}. q q
Dt liéu dé tai thanh ghi co khong thay doi. SS khong thay doi.

- POPF Liy 1 tir, tir dinh ngin xép dwa vao thanh ghi co.

Viét 1énh: POPF
MO ta: RF — {SP}.
SP« SP+2

Sau 1énh nay dir liéu dé tai ngan xép khong thay doi. SS khong thay doi.

IL.2. Nhém Iénh s6 hoc (1a nhom énh c6 anh hiedng dén co). ,
Cac 1énh s6 hoc bao gom bon phép tinh s6 hoc co ban 1a cong, trir , nhan, chia va dao dau
toan hang.

ADD/SUB Dang tong quat ciia cac 1énh cong (add) va trir (subtract) 1a:
ADD dich, nguon
SUB dich, nguon
Mo ta: ADD: Pich « Dich + Ngudn
SUB : Pich « Pich -Nguén
trong d6 cac toan hang dich, ngudn c6 thé tim dugc theo cac dia chi khac nhau, nhung phai chira
dir liéu c6 cung do dai va khong duoc phép dong thoi 1a hai 6 nhé va ciing khong duoc 1a thanh
ghi doan.
Bang 4-4 tom tat cac loai khac nhau ciia cac toan hang dich va ngudn dung trong cac 1énh
cong va tru:

Bang 4-4. cac dang toan hang trong lénh ADD/SUB:

Dich (noi dén) Nguon (gdc)
Thanh ghi Thanh ghi
Thanh ghi B0 nh¢é
B6 nhé Thanh ghi
B6 nho Ttc thoi (hang sb)
Thanh ghi Ttc thoi(hang sd)
Vidu 1:
ADD AX, BX ; AX « AX+BX
ADD AL, 74H ; AX « AX+ 74H
SUB CL, AL ; CL<« CL - AL
SUB AX, 0405H ; AX <~ AX - 0405H.

Vi du 2: Viét doan chuong trinh ngdn ngit assembly dé cong SH véi 3H, dung cac thanh
ghi AL, BL.

MOV AL, 05H : AL «— 05H

MOV BL, 03H : BL < 03H

ADD AL, BL ; AL « 05H+03H =08H

MOV 100H, AL : Di chuyén két qua tir AL vao vi tri nhé DS:100H.

MUL/DIV Dang téng quat cua Iénh nhan (multiply, MUL) va chia (divide, DIV) la:
MUL s06 nhan nguon
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DIV s chia nguén
trong d6 s6 nhin ngudn (toan hang gdc) co thé tim duogc theo cac ché do dia chi khac nhau. Khi
dung 1€nh nhan, s6 dugc nhan phai duoc chuyén vao thanh ghi AX hodac AL. Con s6 nhén thi c6
thé chuyén vao thanh ghi khac bat ky hodc mét dia chi nhé.

Vidu2: ) ‘

MUL BX ;50 nhan nam trong thanh ghi BX

MUL MEMI1 ; s0 nhan nam trong dia chi nhé mang nhan MEM 1
Khi hai byte nhan véi nhau thi két qua duoc giri luu vao thanh ghi AX.

Vi du 3. Viét doan chuong trinh nhan 5H véi 3H, dung thanh ghi CL.

MOV AL, 05H : AL < 05H (s6 dugc nhan)
MOV CL, 03H ; CL < 03H (s6 nhan)
MUL CL : AL < OFH (két qua)

MOV MEM1, AL ; chuyén két qua (OFH)
; tir AL vao vi tri nhé ¢6 nhan MEM1.

Khi nhén hai 16i (16 bit) v6i nhau thi sé dugc nhan phai chuyén vao thanh ghi AX, con so
nhan c6 thé ¢ trong mot thanh ghi khac bat ky hodc trong vi tri nhé 16 bite. két qua s€ la con 5O
32 bit (hodc hai 101) va dugc chira trong cac thanh ghi DX va AX. Lo1i c6 trong s6 16n s€ ¢ trong
thanh ghi DX va 10i ¢6 trong s6 nho s& & trong thanh ghi AX.

Vi du 4. Viét doan chuong trinh dé nhan 3A62H véi 2B14H.

MOV AX, 3A62H ; AX «— 3A62H
MOV CX, 2B14H ; CX < 2B14H
MUL CX ; DXAX <« tich = 289C63A8H

Céc Iénh chia, vé co ban, ciing giéng nhu cac 1énh nhan. Trong phép chia ¢ byte, s6 chia
12 mot byte c6 thé ¢ trong mot thanh ghi hodc mot vi tri nhd. SO bi chia phai 1a mot sé khong déu
16 bit chtra trong thanh ghi AX. Két qua thuong sb s& ¢ trong thanh ghi AL, con sb du thi &
trong thanh ghi AH. Ddi véi phép chia c& 10i thi s6 chia 16 bit ¢6 thé dit trong thanh ghi hoic
mot vi tri nhg. Con sb bi chia phai la mot ) khong dau 32 bit dugc dat trong cac thanh ghi DX
va AX. Thanh ghi DX s& giit 10i c6 trong sd cao, thanh ghi AX sé& giit 10i c¢6 trong sd thap. Két
qua thuong dat trong thanh ghi AX, con s du dit trong thanh ghi DX.

Vi du 5: Viét doan chuong trinh dé chia 6H cho 3H, ding thanh ghi CL. MOV
AX, 0006H ; AX <— 6H
MOV CL, 03H ; CL <~ 3H
DIV CL : AHAL « 00H (s6 du), 02H (thuwong sd)

Chu y: 6H dugc dua vao thanh 0006H dé lap ddy toan bo thanh ghi AX. Nhu vy céc
byte trong s6 cao ciia AX s€ bi xoa dé tranh bi 101.

Vi du 6: Viét doan chuong trinh dé chia 1A034H cho 1002H, dung thanh ghi BX
MOV AX, 0A034H ; AX < 0A034H

MOV DX, 0001H : DX < 0001H
MOV BX, 1002H : BX <« 1002H
DIV BX : DXAX <« 00H (s6 du)1AH (thuong s6)
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INC/DEC Day la I¢nh tang (increment) va giam (decrement). Lénh tang s€ cong thém
mot don vi vao todn hang, con 1€nh gidm s€ trr mot don vi vao todn hang. Cac Iénh nay rit can
dbi voi thao tac dém. Dang tong quat cta cac 1énh INC va DEC 1a:

INC dich Mo ta: Pich < Dich +1

DEC dich Mo ta: Pich «— bich -1

Toan hang dich c6 thé 1a mot thanh ghi hodc mot vi tri nhé bat ky, c6 thé 1a 1 10 16 bit
hodc 1 byte; co thé tim duoc theo cac ché do dia chi khac nhau.

Chuy:

- Trong 1énh tang, néu Pich = FFH (hoac FFFFH) thi Bich + 1 = 00H (hoac
0000H) ma khéng anh huéng dén co nhé. Lénh nay cho két qua tuong dwong nhu 1énh ADD
Dich, 1 nhung chay nhanh hon.

- Trong 1énh giam, néu dich 1a 00H (hodc 0000H) thi Pich -1 = FFH (hoic
FFFFH) ma khong anh huéng dén ¢ nhd CF. Lénh nay cho két qua tuong duong véi 1énh SUB
DPich, 1 nhung chay nhanh hon.

NEG- Negative a Operand (lay bu 2 ctia mot toan hang hay dao du toan hang).
Viét Iénh: NEG Dich

Vi du:
NEG AH ; AH < 0 - (AH)
NEG BYTE PTR[BX] ; 1ay bu 2 ctia 6 nhd do BX chi ra trong DS.

I1.3. Nhém lénh logic (cé anh huong dén co).

Cac 1énh logic nham thuc hién cac phép tinh Boolean NOT, AND va OR. Lénh NOT thi
dao tat ca cac bit trong toan hang (byte bodc 16i). Cac 1énh AND/OR thuc hién cac phép tinh
AND/OR dbi v6i mot doi bit trong toan hang ngudn va toan hang dich. Cac 1énh nay c6 thé dung
v&i cac toan hang cd 101 hodc cd byte.

NOT Léy bu ctia moét toan hang, ddo bit cia mdt todn hang.

Viét 1énh: NOT Pich. Mo ta: Pich « (Pich)
trong d6 toan hang dich c6 thé tim duoc theo cac ché do dia chi khac nhau.

Lénh nay khong tac dong dén co-

Vi du 1: Xéc dinh két qua ctia doan chuong trinh sau:
MOV BL, 00110011B
NOT BL
MOV MEMI1, BL
Noi dung cua thanh ghi BL dugc nap vao 1a 00110011B. Sau khi thuc hién phép NOT thi
ndi dung cua thanh ghi BL 1a 11001100B va gia tri nay dugc dua vao vi tri nhé duoc chi ra boi
nhan MEM1.

AND/OR: Vi/Hoic hai toan hang. dang tong quat cia 1énh AND/OR la:
AND bich, Nguon
OR Dich, Nguon
trong d6 toan hang dich va ngudn c6 thé tim duoc theo cac ché d6 dia chi khac nhau, nhung phai
chua dir liéu cung do dai va khong duoc phép dong thoi 1a hai 6 nhé va ciing khong duoc 1a
thanh ghi doan.
AND/OR sé& thyc hién phép tinh Boolean dbi voi cac toan hang ngudn va dich. Phép
AND thuong dung dé che di/gitr lai mot vai bit nao d6 ctia mot toan hang bang cach nhan logic
toan hang d6 véi toan hang tirc thoi ¢ cac bit 0/1 tai cac vi tri can che/giit lai twong (mg. Phép
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OR thuong dung dé 1ap mot vai bit ndo d6 cua toan hang bang cach cong logic toan hang do voi
toan hang tirc thoi co cac bit 1 tai cac vi tri twong tmg can thiét 1ap (toan hang tirc thoi trong
nhitng truong hop nay con dugc goi 1a mat na).
Vidu?2:
AND AL, BL ; ndi dung thanh ghi BL duogc giao voi ndi dung trong
; thanh ghi AL va két qua dugc luu trong thanh ghi
; AL(AX). Néu con sd trong AL 12 00001101B va
; trong BL 12 00110011B thi két qua trong thanh ghi
; AL sau phép AND la: AL 0000001B.

OR AL, BL  ; ndi dung thanh ghi BL dugc hop v6i ndi dung trong
; thanh ghi AL timg bit mot va két qua duoc luu trong
;thanh ghi AL(AX). Néu con sb trong AL 1a
; 00001101B va trong BL 12 0011001 1B thi két qua
;trong thanh ghi AL sau phép AND la: AL 0011111B.

Vidu 3:
AND BL, OFH ; che 4 bit cao cua BL.
ORBL,30H ;lap 4 bit b4 va b5 cia BL 1én 1.

SAL- Shift arithmetically Left (Dich trai s6 hoc)/ SHL- Shift (Logically) Left (Dich
trai logic).

Viét Iénh: SAL Pich, CL
SHL Pich, CL
Mo ta:

CF [¢ MSR D — TSR [« 0

M&i 1an dich MSB sé& dugc dua qua co CF va 0 dugc dua vao LSB. Thao tac kiéu nay
dugc goi la dich logic. CL phai dugc chira san sd 1an dich mong mudn. Thuc chat mdi lan dich
trai tuong duong voi mot lan lam phep nhén voi 2 cua so khong dau. Vi vay ta co thé lam phép
nhan s6 bi nhan khong dau véi 2' bang cach dich trai sb hoc s6 bi nhan i lan. Chinh vi vy thao
tac nay con dugc goi l1a dich tréi so hoc.

Sau 1énh SAL/SHL, co CF mang gié tri cii cia MSB, vi vdy 1énh nay co dung dé tao co
CF tir gia tri cia MSB lam diéu kién cho cac 1énh nhay c6 diéu kién. Con c¢& OF <« 1 néu sau khi
dich 1 1an ma bit MSB bi thay d6i so voi trude khi dich, cd nay khong duoc xac dinh sau nhiéu
lan dich.

Lénh nay cé@p nhat cac co SF, ZF, PF. Trong do PF chi c6 y nghia khi toan hang la 8 bit;
cO AF khong xac dinh.

SAR - Shift Arithmetically Right (Dich phai sb hoc).
Viétlénh:  SAR Dich, CL

Mo ta:

\ 4

A 4

MSR EE— 1.SR

CF
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Sau mdi lan dich phai, MSB dugc gift nguyén (néu day a bit dau thi ddu ludn khong doi
sau cac lan dich. Con LSB duoc dua V:c‘lO co CF, CL phai giuqc thra san soO lan d}ch mong muodn.
Kiéu dich nay tuong duong véi mot 1an chia cho 2cta s6 c6 dau. Vi vay co thé thay phép chia
cho 2

ROL - Rotate All Bit to the Left (Quay vong sang trai).

Viétlégnh:  ROL Bich, CL

Mo ta:

A

CF MSR D — 1.SR

A

Lénh nay dung dé quay toan hang sang trai, MSB s& dugc dua qua ¢ CF va LSB. CL phai
chura s6 1an quay mong mudn.

Sau 1énh ROL c& CF mang gié trj cii cia MSB, vi vdy 1énh nay co dung dé tao co CF tir
gia tri cia MSB 1am diéu kién cho cac 1énh nhay c6 diéu kién. Con co OF <« 1 néu sau khi dich
1 1an ma bit MSB bi thay d6i so voi trudc khi dich, cd nay khong duge xac dinh sau nhidu lan
dich. Lénh nay tac dong vao cac co CF, OF.

Vi du:
ROL BX, 1 ; quay vong sang trai thanh ghi BX.
MOV CL, 4 ; dat s6 1an quay vao thanh ghi CL.
ROL AL, CL ; quay vong sang trai thanh ghi AL 4 lan.
ROR - Rotate All Bit to the Right (Quay vong sang phai).
Viétlénh:  ROR Dich, CL

Mo ta:

A 4

MSR E— 1.SR
A

CF

Lénh nay dung dé quay toan hang sang phai, LSB s¢& duoc dua qua co CF va MSB. CL
phai chira s6 1an quay mong mudn.

11.4. Nhom Iénh so sanh.

CMP - Compare Byte or Word (so sanh 2 byte hay 2 tir).

Viét Iénh: CMP Dich, Géc.

Trong d6 toan hang dich va géc c6 thé tim dugc theo cic ché d6 dia chi khac nhau,
nhung phai chira dit liéu c¢6 cung do dai va khong dugc phép dong thoi 13 2 6 nhé.

Lénh nay chi tao cac co, khong luu két qua so sanh; sau lénh so sanh, cac toan hang
khong bi thay d6i. 1énh nay thuong dugc dung dé tao cd cho cac 1énh nhay co diéu kién.

Céc cd chinh theo quan hé dich va ngudn khi so sanh 2 s6 khong dau:

CF ZF
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Dich = Nguon 0 1
bich > Nguén 0 0
bich < Nguon 1 0.

TEST - And Operands to Update Flag (va 2 toan hang dé tao c).
Viét lénh: TEST Dich, Ngudn
Trong do toan hang dich va nguén ¢ thé tim dugc theo cac ché do dja chi khac nhau,
nhung phai chira dir liéu cung do dai va khong dwoc phép dong thoi 1 2 6 nhd va ciing khong
duoc 1a thanh ghi doan. Sau 1énh ndy céac toan hang khong bi thay doi va két qua khong duoc luu
gitr. Cac co duogc tao ra sé& dugc dung lam diéu kién cho cac 1énh nhay co diéu kién. Lénh nay
cling c6 tac dung che nhu mot mat na.
Tac dong: Xoa: CF, OF
Cap nhat: PF, SF, ZF (PF chi lién quan dén 8 bit thap)
Khong xac dinh: AF.
Vi du:
TEST AH, AL : Vi AH vé6i AL dé tao co.
TEST AH, 01H ; Bit 0 cua AH=0?
TEST BP, [BX][DI] ; Va BP véi 6 nhé DS:BX+DI.

IL.5 Cdc lIénh diéu khién chwong trinh.

- Lénh nhay khéong diéu kién: Lénh nay khién bo vi xtr 1y bat dau thyc hién mot 1énh
moi tai dia chi dugc mo ta trong 1énh.

Viét 1énh: JMP Nhin

Lénh moi bat dau tai dia chi tng v6i nhan. Chuong trinh dich s& ¢in clr vao vi tri nhin dé
xac dinh gi4 tri dich chuyén.

- Lénh nhay cé diéu kién: Lénh nay biéu dién thao tac: nhay (c6 diéu kién) t6i nhén,
tuc 1a chi thuc hién nhdy té1 nhan néu diéu kién chi ra dang. Nhan phai nam cach xa (dich di mot
khoang) -128.. +127 byte so v6i 1énh tiép theo sau 1énh nhay cé diéu kién. Chuong trinh dich s&
cin ¢ vao vi tri cua nhin dé xac dinh gia tri dich Chuyén.

Cdc 1énh nay khéng tac dong dén co.

Ngudi ta phan biét cac kiéu nhay c6 diéu kién:

+ Nhay theo kiéu khong dau:

JA/JNBE - Jump if Above/ Jump if Not Below or Equal.
Viétlgnh:  JA Nhan

JNBE Nhan
JAE/JNB- Jump if Above or Equal/ Jump if Not Below.
Viétlénh:  JAE Nhan

JNB Nhan
JB/JNAE- Jump if Below/ Jump if Not Above or Equal.
Viét 1énh: JB Nhin

JNAE Nhan.
Vidu 1:
CMP AL, 10H; so sanh AL V('Ti 10H. ’
JA MEM1 ; nhay dén nhan MEM1 néu AL cao hon 10H.
JB MEM2 ;nhdy dén nhan MEM2 néu AL thap hon 10H.

+ Nhay theo kiéu c6 dau:
JG/JNLE- Jump if Greater than/ Jump if Not Less than or Equal.
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Viétlénh:  JG Nhan

JNLE Nhan.
JGE/JNL- Jump if Greater than or Equal/ Jump if Not Less than.
Viétlénh:  JGE Nhan

JNL Nhan.
JL/JNGE- Jump if Less than/ Jump if Not Greater than or Equal.
JLE/JNG- Jump if Less than or Equal/ Jump if Not Greater than.

+ Nhay theo kiéu don.
JE/JZ- Jump if Equal/ Jump if Zero.
JNE/JNZ- Jump if Not Equal/ Jump if Not Zero.
JC- Jump if Carry
JNC- Jump if Not Carry
JO- Jump if Overflow
JNO- Jump if Not Overflow
JS- Jump if Sign
JNS- Jump if Not Sign
JP/JPE- Jump if Parity/ Jump if Parity Even
JNP/JPO- Jump if Not Parity/ Jump if Parity Odd

- Lénh lap: Lénh nay dung dé lip lai doan chuwong trinh (bao gdm céc 1énh nam trong
khoang tir nhin dén hét 1énh LOOP Nhian cho dén khi s 1an lip CX=0. Diéu nay c6 nghia la
trude khi vao vong lap, ta phai dua s 1an 1ap mong mudn vao thanh ghi CX va sau mdi lan thuc
hién Iénh LOOP Nhan thi CX ty dong giam di 1.

Nhén phai nam cach xa (dich mot khoang) -128 byte so véi 1énh tiép theo sau 1énh
LOOQP.

Lénh nay khong tac dong dén co.
Viét l¢nh: LOOP Nhén
Vi du:
XOR AL, Al ;x04a AL
MOV CX, 16 : s6 lan lap dua vao CX
Lap: INC AL ; tang AL 1én 1
LOOP Lap ; lap lai 16 1an, AL =16.

- Lénh JCXZ- Jump if CX is Zero (nhday néu CX = 0).
Viétlénh:  JCXZ Nhén

Day 1a 1énh nhay c6 diéu kién t6i nhan néu ndi dung thanh dém bang 0 va khong co lién
h¢ gi voi co ZF. Nhan phai nam cach xa (dich di mot khoang) -128.. +127 byte so vo1 Iénh ticp
theo sau 1énh JCXZ. Chuong trinh dich s€ can cur vao vi tri nhan dé€ xac dinh gia tri dich chuyén.

- Lénh goi chwong trinh con CALL: Lénh nay ding dé chuyén hoat dong cta bo vi xir
Iy tir chwong trinh chinh (CTC) sang chuong trinh con (ctc). Néu ctc & cing mot doan mi véi
CTC thi ta c6 goi gan. Néu CTC va ctc nam trong hai doan ma khac nhau thi ta ¢ goi xa. Goi
gan va goi xa khac nhau vé cach tao dia chi tro vé. Dia chi tro vé 1a dia chi tiép theo ngay sau
1énh CALL. Khi goi gan thi chi can cat IP cua dia chi tro Ve, khi goi xa thi phai cit ca CS va IP
cua dia chi tré vé. Dia chi trd vé duoc tu dong cat vao ngin xép khi bat dau thyuc hién 1énh goi
va dugc tu dong lay ra khi gdp 1énh tro vé RET.

Photocopyable 29



-RET - Return from Procedure to Calling Program (Tr& vé CTC tir ctc).

Viétlénh:  RET

Khi gip 1énh tro vé RET, vi xtr 1y két thiic ctc l4y lai dia chi tr& vé, bao gdm dia chi IP
(truong hop goi gan) hodc IP va CS (trong truong hop goi xa) cua 1énh tiép theo sau 1énh CALL,
dugc dit trong ngan xép.

- INT - Interrupt Program Excution (Ngit, gian doan chuong trinh dang chay).
Viet [énh: INT N, N=0.. FFH
Mo ta: Céc thao tac cua bd vi xu 1y khi chay 1énh INT :

1.SP < SP - 2. {SP} <~ FR

2. IF < 0 (cam céc ngat khac tac dong), TF <« 0 (chay sudt).
3.SP « SP -2, {SP} « CS.

4.SP « SP -2, {SP} « IP.

5.{Nx4} > 1P, {5Nx4+2} ->CS.

M&i 1énh ngit img véi mot chuong trinh phuc vu ngét khac nhau ¢ dia chi lay tir bang
véc to ngat. Bang nay gomg 256 vec to, chura dia chi ctua cac chuong trinh phuc vu ngat tuong
ung va chiém 1 Kb RAM c6 dia chi thap nhat.

Vi du nhu cac chuong trinh phuc vu ngét ciaa BIOS, cua DOS nhu I0.SYS,
MSDOS.SYS.
Vi du:
INT 21H

II1. Céc ché dé dia chi

Nhitng phuong phép dinh dia chi hay con goi 1a ché do dia chi (addressing mod) duoc
dung dé vi xir ly tim ra (dinh vi, addressing) cac toan hang can thiét cho mot 1énh nao d6. Mot bd
vi xur 1y co thé c6 nhiéu ché d6 dia chi, cac ché do dija chi nay dugc xac dinh ngay tu khi ché tao
b vi xir Iy va sau nay khong thé thay dbi duoc. Ho vi xir 1y Intel c6 bay ché do dia chi nhu sau:

. Ché d dia chi thanh ghi

. Ché d¢ dia chi tic thi

. Ché d9 dia chi tryc tiép

. Ché d6 dia chi gian tiép thanh ghi

. Ché d¢ dia chi trong ddi co s

. Ché d6 dia chi tuong d6i chi sb

. Ché do dia chi tuong dbi chi sb co s&

N QNN R W

IIL.1. Ché d dia chi thanh ghi (register addressing).

Trong ché do dia chi ndy ngudi ta ding cac thanh ghi bén trong CPU nhu 14 cac toan
hang dé chira dit liéu can thao tac. Vi vay khi thyc hién Iénh co thé dat tbc do truy nhép cao hon
so vO&i cac Iénh c6 truy nhap dén bd nho.

Vi du:

MOV AX, BX ; chuyén nodi dung BX vao AX.
ADD DS, DL ; cong ndi dung AL va DL , két qua giit trong AL.

II1.2. Ché d¢ dia chi tirc thi (immediate addressing)
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Trong ché do dia chi nay toan hang dich la mot thanh ghi hay mét 6 nh¢, con toan hang
ngudn 1a mot hdng s va ta ¢ thé tim thdy toan hang ‘nay ¢ ngay sau mé lénh (chinh vi vay ché
d6 dia chi ndy goi 1a ché d6 dia chi tirc thi). Ta c6 thé dung ché do nay dé nap dir liéu can thao
tac vao bét ky thanh ghi nio (trir cic thanh ghi doan va cac thanh ghi co) hodc vao bit ky 6 nhé
nao trong doan dir li¢u DS.

Vi du:
MOV AX, 4EH : chuyén gia tri 4EH vao thanh ghi AX.
MOV AX, OFFOH ; chuyén OFFOH vao thanh ghi AX
MOV DS, AX ; dé dua vao DS.
MOV [BX], 4EH ; chuyén 4EH vao dia chi 6 nhé DS:BX

II1.3. Ché d$ dia chi truc tiép (direct addresssing mode)

Trong ché do dia chi nay mot todn hang chua dia chi léch cia 6 nhé dung dé chira dit
liéu, con toan hang kia chi ¢6 thé 1a mot thanh ghi ma khong thé 13 mot vi tri nh.

Néu so sanh v6i ché do dia chi tirc thi ta thiy ¢ ddy ngay sau ma 1énh khong phai 1a mot
toan hang ma 1a mot dja chi 1éch ciia toan hang. Xét vé phuong dién dia chi thi d6 1a dia chi truc
tiep.

Vi du:
MOV AL, [1234H] ; chuyé:n ndi dung 6 nhé DS:1234H vao AL.
MOV [4321H], CX ; chuyén ndi du,ng CX vao 2 vi tri nhé
; lién tiép 1a DS:4321 va DS:4322.

IIL4. Ché dj dia chi gidn tiép qua thanh ghi (register indirect addressing). 7

Trong ché d¢ dia chi nay mdt toan hang 1a mdt tl}anh ghi dugc st dung dé chura dia chi
1éch ctia 6 nhé chira dir 1i€u, con toan hang kia chi c6 thé 1a mot thanh ghi ma khong dugc 1a 6
nhd.

Vi du:
MOV AL, [BX] 5 chuyén ndi dung tai 6 nhd DS:BX vao AL.
MOV [SI], CL ; chuyén ndi dung CL vao 6 nhé DS:SI.

IIL.5. Ché d$ dia chi twong doi co sé (based relative addresing).

Trong ché d6 nay cac thanh ghi co s¢ nhu BX va BP va cac hing sb biéu din céac gid tri
dich chuyén (displacement values) dugc dung dé tinh dia chi hiéu dung ctia toan hang trong céc
vung nhd DS va SS. Su c6 mat cia cac gia tri diach chuyén xac dinh tinh tuong ddi (so voi co
s0) cua dia chi.

Vi du:
MOV CL, [BX] + 10 ; chuyén ndi dung 2 6 nh¢ lién tiép co dia
; chi DS:(BX+10) va DS:(BX+11) vao CX.
MOV CX, [BX +10] ; twong tu nhu 1énh trén.
MOV AL, [BP] + 10 ; chuyén noi dung 6 nhé SS:(BP+10) vao AL

IIL. 6. Ché dp dia chi twong doi chi sé (indexed relative addressing).

Trong ché dg dia chi nay cac thanh ghi chi s6 nhu SI va DI va céc hang so bi€u dién cac
gia tri dich chuyén (displacement values) dugc dung dé¢ tinh dia chi cia toan hang trong vung
nhé DS.
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Vi du:
MOV AL, [SI]+10 ; chuyén noi dung 6 nhd DS:(SI+10) vao AL.
MOV AL, [SI+10] ; tuong tu nhu trén.

IIL.7. Ché d dia chi twong doi chi so co sé (based indexed relative addressing).

Két hop hai ché do dia chi chi sb va co s ta c6 ché do dia chi chi s co s6. Trong ché do
dia chi nay ta ding ca thanh ghi co s¢ va thanh ghi chi s6 dé tinh dia chi cta toan hang. Néu ta
dung thém ca thanh phan biéu dién sy dich chuyén cua dia chi thi ta c6 ché do dia chi phirc hop
cho ché d6 dia chi hoa cac mang hai chiéu.

Vi du:
MOV AL, [BP][SI]+10 ; chuyén ndi dung DS:(BX+SI+10) vao AL.
MOV AL, [BP+SI+10] ; turong tu nhu trén.

Khi dung thanh ghi chi s , thanh ghi co s& va thanh ghi con tré thi nhitng cap dia chi
doan va dia chi 1éch sau s€ dugc dinh nghia trudce:

CS:IP, DS:SI, DS:DI, DS:BX, ES:DI, SS:SP, SS:BP.

Mudn loai bo gia tri ngam dinh cho BX trong thanh ghi doan DS va dung gi tri trong
thanh ghi doan ES ta can viét:

MOV AL, ES:[BX] ; chuyén noi dung ES:BX vao AL.

CHUONG V. CAC BUS TRONG VI XU LY VA MAY VI TiNH
I. Chire niing va thong so ciia BUS

Mot trong nhitng hoat dong va chirc ning co ban ciia mdy tinh 1a truyén sb liéu (data
transfer). Su hoat dong clia may tinh do cac bo vi xir 1y diéu khién. B9 vi xir 1y va céac chip hd trg
khac dén lugt minh ciing thudng xuyén phai truyén s lidu giira cac khéi, bo phan trong va ngoai
chung v6i nhau.

Vi co rat nhidu cac bo phan , khéi riéng ré trong ban than cac Chip va cac duong truyén
s6 liéu rat da dang, nén mot cach hop 1y ta khong thé thuc hién cac duong ndi gilra cac b phan,,
khéi timg d6i mot voi nhau ma ta ndi chung tat ca cac 16i vao/ 16i ra cua cac khdi riéng 1& véi
nhau 1én mot hé thong cac dudng din chung; hé thong niay dugc goi 1a bus.

register ~ On chip bus
] System bus
CPU Memory 1/0 1/0
Board Board
ALU
yabl 32

ﬁ Local bus



Hinh 5.1. Cdc bus trong mét hé thong may tinh.

Céc b phéan, khéi duoc ndi 1én bus phéi thod man mdt yéu cau 1a c6 kha nang duogc cit
ra hodc ndi trd lai theo 1énh ctia diéu khién. Luc mot output dugc cét ra khoi bus, né ¢ trang thai
tro khang cao (High impedance, Hi-Z).

Quy tac nghiém ngit cta truyén sd lidu 13 trong mdi thoi diém, t6i da chi c6 mot output
duoc cap so licu 1én bus.

Do trong m5i thoi diém mot output thuong can phai dong thoi cap sd lidu cho nhiéu
input, cho nén né can phai c6 kha niang phat ra (source) & mirc logic cao hodc nudt vao (sink) &
mirc logic thap, mot dong dién 16n tdi vai chuc mA cép cho cac input d6, dong vai tro tai cua
output.

Thong sé ddc trung cho duong bus 1a tr¢ khang vao cta nd (gom c¢6 dién tré thuan va
dung khang). Thudng dién tré thuan khoang vai KQ la thoa mén y€u cau cua output, chi c6 dung
khang ctia bus gy kho khin cho cac thiét bj output, (vi nd can trd ting téc do bién thién cia céac
mirc dién ap trén bus), do d6 dung khang dugc xem 1a thong sé dic trung cua bus.

Vi du xét truong hop mot bus 6 dién dung vao 100 pF. Néu mudn téc do bién thién dién
ap trén bus l1a du/dt =2V/10ns thi thi€t bi output phai nuot dugc dong dién dién dung la
1 =dg/dt = C(du/dt) = 20 mA.

Cin cir theo c4u hinh ctia cac thiét bi ndi vao bus, ngudi ta phan ching thanh 3 nhém nhur
sau:

- Output cép s lidu cho bus.

- Input nhan s6 liéu tir bus.

- In/ Out khi 1a input, khi la output.

I1. BUS trong may vi tinh.

I1.1. Bus trong vi xw ly va bus by xu ly

Trong céac bo vi xur Iy c6 mdt h¢ théng cac bus dung dé truyén sb liéu, 1énh, cac tin hiéu
diéu khién ,... , gitta cac khdi bén trong ctia nd. Ngoai ra c6 mot hé thong cac bus dua ra ngoai
qua céac chan cua nod. Cac dudng bus trong duoc diéu khién bai khdi diéu khién tuy thudc hodc
vao ndi dung Iénh dugc gidi ma hodc theo cac diéu khién ngét cua bén ngoai dua vao vi xur 1y.
Cac duong bus nay hoat dong theo nhip cua mdt clock bén trong vi xtr 1y.

Xét voi vi du cac duong bus trong kién trac cua vi xir 1y 8088 nhur d gidi thiéu trong
chuong III.

Céc bus trong vi xur 1y truyén sb liéu giita cac khéi v6i nhau, c6 hai loai dudng truyén,
mot chiéu va hai chiéu. Hé cac duong bus ndi véi cac bd phan, khdi bén ngoai vi xur Iy gdbm 20
dudng dia chi (ADO - AD 19), 8 duong s6 liéu (), va cac duong thudc bus diéu khién.

Chinh khéi diéu khién phat cac tin hiéu diéu khién céac bus.
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Bus bo vi xtr 1y 12 duong truyén din giita CPU va céc chip hd tro trung gian. Nhimg chip
hd tro nay duoc goi 1a bd chip (chip set). Bus nay dung dé truyén dir liéu gitta CPU va bus hé
thdng chinh hoic giita CPU va cache ngoai.

Vi muc dich cua bus b xu ly dé gui hoac nhan thong tin tor CPU voi tdc do nhanh nhét
c6 thé, nén bus nay hoat dong nhanh hon nhiéu so vdi bat ky bus nao khac trong hé thong va
dam bao tranh hi¢n tugng tic nghén ¢ day. Bus bd xtur Iy bao gém bus dir liéu, bus dia chi va bus
diéu khién. Trong mot hé thng thiét ké cho VXL Pentium, bus bo xtr Iy ¢6 64 dudng dit lidu, 32
duong dia chi. Pentium Pro va Pentium II c6 36 duong dia chi.

Bus bo xir 1y hoat dong ¢ téc do dong hd co sé gidng nhu CPU chay ngoai tri. Vi du
Pentium II 333MHz chay ¢ toc d6 dong ho 333MHz ndi trit nhung chi & 66,6 MHz ngoai tru.

Tbc dd truyén cua bus bg xtr ly dugc xac dinh bé'mg cach nhan dg rong dir li¢u voi tdc do
ddng ho co so 10i chia cho 8.

Khi thiét ké cac bo vi xir 1y, co thé tuy v lua chon loai bus bén trong vi xtr ly, con véi cac
bus lién hé v&i bén ngoai can phai xac dinh 1d cac quy tac lam viée cling nhu cac dic diém k§
thuat vé dién va co khi dé nguoi thiét ké Main Board c6 thé ghép ndi vi xtr 1y véi cac thiét bi
khac. noi cach khac, cac bus nay phai tuan theo mot chuan nhét dinh. Tap cic quy tic cta chuan
con dugc goi la nghl thirc bus (bus protocol).

Trong thé giéi may tinh c6 rat nhiéu loai bus khac nhauduoc sir dung, cac bus ndy noi
chung 1a khéng tuong thich voi nhau. Sau day 1a mét s6 loai bus dugc ding pho bién:

Tén bus Linh vue ap dung

- Camac Vit 1y hat nhan

- EISA Mot s6 hé thong dung bd VXL 8036

- IBM PC, PC/AT May tinh IBM PC, IBM/PC/AT

- Massbus May PDP - 1 va VAX

- Microchannel May PS/2

- Multibus I Mot s6 hé thong c6 VXL 8088, 8086

- Multibus II Mot s6 hé thong c6 VXL 80386

- Versabus Mot s6 hé thong ding VXL Motorola

- VME Mot sé hé thong ding VXL 68x0 ciia Motorola.

Nguoi ta thuong phan loai bus theo ba cach sau:

1. Theo to chirc phan cimg (nhu céc loai bus néu trén)

2. Theo nghi thirc truyén thong (bus dong bo va khong dong bo).
3. Theo loai tin hiéu truyén trén bus (bus dia chi, bus dit liéu ...)

Sw lam viéc cta cac bus

Thudng c6 nhiéu thiét bi ndi v6i bus, mot sd 1a thiét bi tich cuc va c6 thé doi hoi truyén
thong tin trén bus, trong khi d6 lai c6 céc thiét bi thu dong chd cac yéu cau tir cac thiét bi khéc.
Céc thiét bi tich cuc duoc goi la chu bus (master), con cac thiét bi thu dong 1a to (slave).

Khi CPU ra 1énh cho bo diéu khién dia doc/ ghi mot khéi dit liéu thi CPU 13 master co
bo diéu khién dia 1a slave. Tuy nhién khi bd diéu khién dia ra 1énh cho bd nhé nhan dit liéu ma
n6 doc tur dia thi n6 lai gitr vai tro cua master.

Bus Driver va Bus Receiver.

Tin hiéu dién ma cac thiét bi trong may tinh phat ra thuéng khong du manh dé diéu khién
duoc bus, nhat 1a khi bus kha dai va c6 nhiéu thiét bi ndi voi nd. Chinh vi vady ma hau hét cac bus
master duoc ndi véi bus thong qua mot chip dugc goi 1a bus driver, vé can ban d6 12 bo khuyech
dai tin hiéu s6. Tuong tu nhu vay, hau hét cac slave bus dugc ndi véi bus thong qua bus receiver.
Dbi voi cac thiét bi co thé khi thi dong vai tro master, khi thi dong vai tro slave, ngudi ta sir dung
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mot chip két hop, goi 1 transceiver. Cac chip ndy dong vai trd ghép ndi va thudng 1a cac thiét b
3 trang thai, cho phép c6 thé ¢ trang thai thir ba: hé mach (con goi la tha noi).

Gidéng nhu MPU, bus c6 cac dudong dia chi, duong s lidu va dudng diéu khién. Tuy
nhién khong nhét thiét phai c6 anh xa mot - mot gitra cac tin hi€u & cac chan ra cia MPU va cac
duong day cua bus.

Nhimng van dé& quan trong nhit lién quan dén thiét k& bus 1a: Nhip dong ho bus (su phan
chia thoi gian, hay con goi 1a bus cloking), co ché trong tai bus (bus arbitration), xir Iy ngat va xtr
1y 16i.

Céc bus c6 thé dugc chia theo nghi thirc truyén thong tin thanh hai loai riéng biét 13 bus
ddng bd va bus khong dong bd phu thude vao viée sir dung nhip dong hd bus.

I1.2. Bus dong bé (Synchronous bus)

Bus dong bd c6 mot dudng day diéu khién bo1 mot bé dao dong thach anh, tin hiéu trén
duong day nay c6 dang song Vuong, vé6i tan sd thuong nam trong khoang SMHz - 50 MHz. Moi
hoat dong bus xay ra trong mét s6 nguyén lan chu ky nay va dugc goi la chu ky bus.

Gian d thoi gian ctia mot bus dong bd véi tan sé dong hd 1a 4MHz, nhu vay chu ky bus
la 250nS.

- T1 bat dau bang suon 1én cua tin hi¢u ddng hd @, trong mot phan thoi gian cua T1,
MPU dat dia chi ctua byte can doc 1én bus dia chi. Sau khi tin hiéu dia chi dugc thiét 1ap gia tri
ma&i, MPU dét cac tin hi€u MREQ va RD tich cuc. Tin hiéu MREQ (memory request, truy cap

b6 nhd) chir khong phai thiét bi I/O; con tin hiéu RD (Read) chon Read.

- T2 1a thoi gian can thiét ¢é bo nhé giai ma dia chi va dwa dit liéu 1én bus dif liéu.

- T3 tai suon xung xuéng cua T3, MPU nhan dir li€u trén bus dir li€u, chtra vao thanh ghi
bén trong MPU va chét dir liéu. Sau d6 MPU dao cac tin hiéu MREQ va RD.

Nhu vay da két thuc mot thao tac doc, tai chu ky may tiép theo MPU c¢6 thé thuc hién
mot thao tac khac.

- Tap : theo gian d0 thoi gian, Tap < 110ns, day la thong s6 do nha san xuat dam bao,
MPU s¢ dua ra tin hi¢u dia chi khong cham huon 110ns tinh tir thoi diém gitta suon Ién cua T1.

- Tps : Gia tri nho nhét 14 50ns, thong sd nay cho phép dir liéu dugc dua ra 6n dinh trén
bus dit liéu it nhat 1a 50ns trude thoi diém gitta sudon xudng cua T3. Yéu cau vé thoi gian nay
dam bao cho MPU doc dit li€u ligu tin cdy.

Khoang thoi gian bat budc dbi voi Tap va Tps ciing noi 1én rang, trong trudng hop xau
nhat, bd nh¢ chi ¢6 250 + 250+ 125 - 110 - 50 = 465ns tinh tir thoi diém c6 tin hidu dia chi cho
t6i khi n6 dua dit liéu ra bus dia chi. Néu bd nhd khong dap tmg du nhanh, nd can phai phat tin

hiéu xin cho WAIT trudc suon xudng ciia T2. Thao tic nay dua thém vao mot trang thai cho
(wait state), khi b nhd da dua ra dit ligu on dinh, no s& dao tin hiéu WAIT thanh WAIT.
- Tyme: Pam bao ring tin hiéu dia chi s& duogc thiét 1ap trude tin hiéu MREQ it nhat 1a

60ns. Khoang thoi gian nay 1a quan trong néu tin hiéu MREQ diéu khién sy tao ra tin hiéu chon
chip CS, boi vi mdt s6 chip nhd doi hoi phai nhan duge tin hiéu dia chi trude tin hiéu chon chip.
Nhuw vy khong thé chon chip nhé véi thoi gian thiét lap la 75ns.

- Tm, Tre: Cac gia tri bat budc ddi v6i 2 dai lwong ndy c6 v nghia 1a ca hai tin hiéu

MREQ va RD s& la tich cuc trong khoang thoi gian 85ns tinh tir thiri diém xudng cua xung
ddng hd T1. Trong truong hop xau nhit, chip nhd chi c6 250 + 250 - 85- 50 = 365ns sau khi hai
tin hiéu trén 1a tich cuc dé dua dit liéu ra bus. Su bét budc vé thoi gian nay bod sung thém sy bat
budc thoi gian véi tin hidu dong ho.
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- Tvn, Tru: Hai dai luong nay cho biét cin c6 bao nhiéu thoi gian dé cac tin hiéu
MREQ va RD s€ dugc dao sau khi dir liéu da dugc MPU doc vao.

- Tpu: Cho biét bd nh6 cn phai luu dit liéu bao 1u trén bus sau khi tin hiu RD da dao.

Block Transfer, truyén tai khoi dir liéu.

Ngoai cac chu ky doc/ ghi, mot s6 bus déng b0 con hd tro truyén dit liéu theo khéi. Khi
mot thao tac doc/ ghi bat ddu, bus master bao cho slave biét c6 bao nhiéu byte can truyén di, sau
d6 slave sé lién tuc dwa ra mdi chu ky mot byte, cho dén khi du sé byte duoc thong bao. Nhu
vay, khi doc dit liéu theo khéi, n byte dit liéu can n+2 chu ky, thay cho 3n chu ky nhu trude.

Céch khac 1am cho bus truyén dit liéu nhanh hon 13 1am cho céc chu ky ngén lai. Trong vi
du trén, mdi byte dugc truyén di trong 750ns, vy bus co dai thong 1a 1.33MBs. Néu xung dong
ho 13 8MHz, thoi gian mot chu ky chi con mot nira, giai thong sé 1a 2.67MBs.

Tuy vy viéc giam chu ky bus din dén cac kho khin vé mit ky thuat, cac bit tin hiéu
truyén trén cac duong day khac nhau trong bus khong phai ludn cé cung van tdc, din dén mot
hiéu Gng, goi 1a bus skew.

Khi nghién ctru vé bus can phai quan tdm dén van d& tin hiéu tich cuc nén 1a muc thip
hay murc cao. Piéu nay tuy thudc vao ngudi thiét ké bus xac dinh mirc nao 13 thuan loi hon.

Bang 5.1. Gid tri ciia mét sé thong sé thoi gian

KY hiéu j Tham so6 Min Max
Tabp Thoi gian tré cia tin hiéu dia chi 110
TmL | Thoi gian dia chi én dinh trudc tin hiéu MREQ 60
Tm Thoi gian tré cia MREQ so véi suon xudng cia tin 85
hiéu dong hd T1

Tre Thoi gian tr® ctia RD so v6i sudn xudng cua tin hiéu 85
dong ho T1 , ’

Tps Thoi gian thi€t 1ap dir liéu trude suon xudng cua tin hiéu 50
dong ho T3

Tyn Thoi gian tré cia MREQ so véi sudn xudng cia tin 85
hiéu déng ho T3

Tru Thoi gian tré ciaRD so voi suon xubng cua tin hiéu 85
dong ho T3

Ton | Thoi gian luu tri dit liéu tir luc dao tin hidu RD 0

I1.3. Bus khong dong by (asynchronous bus).
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Bus khong dong bo khong sir dung mot xung dong hd dinh nhip. Chu ky ciia n6 co thé
kéo dai tuy ¥ va co thé khac nhau dbi voi cac cap thiét bi trao ddi tin khac nhau.

Lam viéc voi bus déng bd dé dang hon do n6 duoc dinh thoi mot cach gian doan, tuy vay
chinh dic diém ndy ciing dan dén nhuoc diém. Tha nhat 1a: moi cong viéc duogc tién hanh trong
nhitng khoang thoi gian 1a bdi sé nhip dong hd bus, néu mot thao tic nao d6 ciia CPU hay bo
nhé c6 thé hoan thanh trong 3,2 chu ky thi nd s& phai kéo dai thanh 4 chu ky. Diéu han ché 16n
nira 1a da chon chu ky bus va di xay dyng bo nh¢, I/O Card cho bus nay thi khé co thé tan dung
dugc dugc nhirng tién bo cua cong nghé. Ch'fmg han sau khi da xay dung bus voi sy dinh thoi
nhu trén, cong nghé maéi dua ra cac chip CPU va chip nhé c6 thoi gian chu ky 1a 100ns (thay cho
250ns nhu cii), chiing van ct phai chay voi toc do thap nhu cac CPU va chip nhé loai cii, boi vi
nghi thtrc bus dodi hoi chip nhé phai dua ra dit liéu va on dinh dit liéu ngay trude thoi diém tGng
v6i suon xudng ctia T3. Néu c6 nhiéu thiét bj khac nhau nbi véi mot bus, trong d6 c6 mot s6
thiét bi co thé hoat dong nhanh hon céc thiét bi khac thi cin phai dit bus hoat dong phu hop véi
thiét bi chdm nhat.

Bus khong dong bo ra doi nham khéic phuc cac nhuge diém cua bus ddng bo. Hinh 5.3
minh hoa sy hoat dong cua bus khong ddng b, trong d6 master yéu cau doc bo nhé.

Trudc hét master can phat ra dia chi nhé ma né mudn truy cap, sau d6 phat tin hiéu

MREQ tich cuc dé bao rang né6 muén truy cap bd nhé chir khong phai cong I/O. Tin hidu nay 1a
can thiét vi b nhé va cac cong /O déu c6 thé dung chung mot mién dja chi. Tiép theo master
phai phat tin hi¢u RD tich cuc dé bén slave biét rﬁng master s€ thuc hién thao tac doc chur khong
phai la thao tac ghi.

Céc tin hi¢u MREQ va RD duoc dua ra sau tin hi€u dinh dia chi bao lau tuy thude vao
tbc do clia master. Sau khi hai tin hiéu nay da 6n dinh, master s& phat tin hi¢u dac biét, 1a
MSYN (Master SYNchronization) & mirc tich cuc dé bao cho slave biét rang cac tin hiéu can
thiét da san sang trén bus, slave c6 thé nhan lay. Khi slave nhéan céac tin hi€u nay, n6 s€ thyc hién
cong viéc vdi toc do nhanh nhat c6 thé dugc (nhanh chéng dua dit liéu cia 6 nhé yéu cau lén bus

dir liéu). Khi hoan thanh, slave s€ phat tin hiéu SSYN (Slave SYNchronization) tich cuc.

Khi master nhan dugc tin hiéu SSYN tich cuc, né biét rang dir liéu cua slave da san sang

va thuc hién viéc chét dir liéu, sau d6 dao cac dudng dia chi cling nhu cac tin hiéu MREQ va
RD va MSYN .
Khi slave nhan duoc su déo tin hieu MSYN ' thanh khong tich cuc, n6 biét ring mét chu

ky da két thiic va dao tin hiéu SSYN . Bay gio bus lai tré lai trang thai ban dau, moi tin hiéu déu
1a khong tich cuc, tat ca san sang chd bus master moi.

Trén gian do thoi gian cua bus khong dong bo, ta st dung miii tén dé thé hi¢n nguyén
nhan va két qua. Viéc dwa MSYN 1én mtc tich cuc din dén viée truyén dir liéu ra bus dit lidu va

ddng thoi ciing din dén viéc slave phat ra tin hiéu SSYN tich cuc. Pén luot minh, tin hiéu
SSYN lai gy ra su dao muc cua cac dudng dia chi, MREQ va RD va MSYN . Cudi cung su

dao mirc cia MSYN lai gy ra sy dao muc tin hiéu SSYN va két thic mot chu ky doc.
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Full handshake.

Tap céc tin hidu phdi hop v6i nhau nhu vay dugc goi 1a Full handshake, n6 chu yéu gom
c0 4 su kién sau:

1. MSYN duoc dat 1én mirc tich cuec.

2. SSYN dugc dat tich cuc dé dap lai tin hiscu MSYN

3. MSYN duoc dao dé dap lai tin hiéu SSYN

4. SSYN duoc dao dé dap lai tin hidu MSYN thanh khong tich cuc.

Ta ¢6 thé nhan théy Full handshake 1a quan hé¢ nhan qua, doc 1ap vdi thoi gian. Néu mot
cap master-slave nao do6 hoat dong cham hodc thoi gian bi kéo dai thi cdp master-slave ké tiép
khong hé bi anh huong.

Tuy vu diém cta bus khong ddng bo rat rd rang, nhung trong thuc té phan 16n cac bus
dang dugc st dung la loai bus dong bd. Ly do can ban la cac h¢ thong str dung bus dong bo 1a dé
thiét ké hon. CPU chi can chuyen cac miic tin higu can thlet sang trang thai tich cyc 1a cac chip
nhé dap Gmg ngay, khong can tin hiéu phan héi. Chi can cac chip duoc chon phu hop thi moi
hoat dong déu trdi chay.

I11. Trong tai bus (bus arbitration).

Trong hé théng may tinh khong phai chi c6 CPU lam bus master, thyc té cac chip 1/0
ctng c6 luc phai lam chu bus dé co thé doc hodc ghi vao bo nh¢ va de gol ngit; cac bd d@)ng XU
1y ciing ¢6 thé lam chu bus. Nhu vay can phai giai quyet van dé tranh chép khi c6 tir hai thiét bi
trg 1én dong thoi mudn 1am chi bus. Dé giai quyét van dé nay can c6 mot co ché trong tai dé
tranh sy xung dot. Co ché trong tai c6 thé 1a tap trung hodc khong tap trung.

II1.1 Trong tai bus tdp trung

Hinh 5.4 la mét vi du don gian vé trong tai bus tap trung. ¢ day, mot trong tai bus duy
nhat s& quyet dinh thiét bi nao duogc 1a chii bus tlep theo. Nhiéu bo VXL cé don vi trong tai bus
dugc thiét ké ngay trong chip VXL, trong mét sé may tinh mini, don vi trong tai bus nam ngoai
CPU.

Theo co ché nay, trong tai chi co thé biét 1a c6 yéu cau chiém dung bus hay khong, chu
khong biét co bao nhiéu don vi mudn chiém bus. Khi trong tai bus nhan dugc mot yéu cau, no sé
phat ra mét tin hiéu cho phép trén duong day bus grant (cho dung bus). Buong day nay nbi qua
tat ca cac thiét bi vao/ ra theo kiéu ndi tlep

Khi thiét bi nam gan trong tai nhét nhan duge tin hiéu cho phép, nd s€ kiém tra xem c6
phai chinh n6 da phat yéu cau chiém bus khong? Néu dung thi no s& chiém lay bus va khéng
truyén tlep tin hiéuh cho phép trén duong day. Néu no6 klem tra thiy khong phai 1 yéu cau cua
minh thi tiép tuc truyén tin hiéu cho phép t6i thiét bi ké tiép trén duong day.

bus request

Bus arbittrtion

Device 1 Device 2 Device 3 Device 4
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Hinh 5.4. Trong tai bus tdp trung cé mét mirc, mdc noi tiép.

Mot sb loai bus c6 nhiéu murc dd wu tién, véi moi mire vu tién cd mot duong day yéu cau
bus va mot dudng diy cho chiém bus. Hinh 5.5 13 mot vi du vé bus ¢ hai mirc (cac bus trong
thue té thuong co 4, 8 hay 16 mirc). M4i thiét bi trong hé théng may tinh ndi véi mot trong céac
mic yéu cAu bus, céc thiét bi thuong dugce st dung hon dugc gén v6i duong day c6 muic uvu tién
cao hon.

bus request

Bus arbittrtion

\A 4 VY l A\ 4 VvV VY

Device 1 Device 2 Device 3 Device 4

Hinh 5.5. Trong tai bus tdp trung cé hai mirc, mdc néi tiép.

Néu c6 mot s thiét bi ¢ cac murc uu tién khac nhau cung yéu cau trong tai bus s€ chi
phat tin hiéu cho phép dbi v6i yéu cau co mirc uu tién cao nhit. Trong sd cac thiét bi c6 cling
muirc wu tién, thiét bi gan trong tai bus hon s& c6 quyén uvu tién cao hon.

Mot sb trong tai bus c6 duong day thi ba ndi toi cac thiét bi dé cac thiét bi xac nhan viée
nhan duoc tin hiéu cho phép va chiém dung bus, goi la duong diy bién nhan acknowledgement
(ACK). Ngay sau khi mot thiét bi phat tin hiéu tich cuc trén duong day ACK, trong bus co thé
dao tin hiéu trén cac duong day trén cac duong day yéu cau bus va cho phép dung bus thanh mirc
khong tich cuc. Két qua 1a cac thiét bi khac c6 thé doi hoi chiém dung bus trong khi thiét bi dau
tién dang dung bus. Khi két thic phién 1am viéc hién thoi, bus master ké tiép s& duoc Iya chon.
Céch 1am viéc nhu vy lam tang hiéu qua sir dung bus, nhung can thém mot duong truyén tin
hiéu ACK va céu triic ctia cac thiét bi ciing phtc tap hon. Cac chip ctiia Motorola str dung cac bus
loai nay.

1I1.2 Trong tai bus khong tdp trung

Trong co ché trong tai bus khong tap trung, khong can st dung mét don vi riéng lam
trong tai bus, nhd vay giam duoc gia thanh phan cing. Trong mdt s0 loai may tinh khac nhau,
ngudi ta di sir dung mot vai kiéu trong tai bus theo co ché nay.

Trong tai bus khong tap trong trong multibus

Trong Multibus, nguoi ta cho phep c6 thé Iya chon co ché trong tai bus khong tap trung

hodc khong tap trung, co ché trong tai bus khong tap trung dugc thuc hién theo so dd trén hinh
5.6
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bus request

bus busy
bus

arbitration

Device 1 Device 2 Device 3 Device 4

Hinh 5.6. Trong tai bus khong tdp trung trong Multibus.

Ngudi ta chi st dung 3 dudng day, khong phu thudce vao sd lugng thiét bi ndi véi bus.
Bao gom:
+ Yéu cau chiém dung bus (bus request)
+ Trang thai bus (bus busy), dugc bus master dat ¢ mure tich cuc
+ Trong tai bus, dugc mac nbi tiép qua céc thiét bi
Khi khong c6 thiét bj nao yéu cau chiém bus, duong déy trong tai bus truyen muc tich
cuc toi tat ca cac thiét bi. Khi mot don vi nao d6 mudn chlem dung bus, dau tién no kiém tra bus
¢6 rdi khong va kiém tra dau vao cua dudng trong tai bus, néu thiy c6 dién ap IN = 5V thi né co
thé xin bus bfmg cach dua tin hi¢u yéu cau bus (Request) va xoa tin hi¢u OUT, tirc 1a dat OUT =
0V. Do d6 cac thiét bi wu tién thap hon s& khong xin duoc bus. Luc nay né trd thanh bus master.

IV. Xir ly ngit

Mot chiic ning quan trong ctia bus 1a xtr Iy ngat. Khi CPU ra lénh cho mét thiét bi trong
may tinh thyc hién viéc doc, ghi hay xir 1y tin, n6 thuong cho doi tin hiéu ngét do thiét bi /O
phat ra khi hoan thanh cong viéc dugc CPU yéu cau. Khi nhan dugc tin hiéu ngit, CPU dap ung
ngay, d6 c6 thé 1a viéc nhan dit liéu do thiét bi I/O chuyén vé, ciing ¢ thé 1a viéc tiép tuc gui dir
liéu t6i thiét bi I/O hodc CPU sir dung bus cho mgt thao tac khéc ... . Nhu vay chinh ngat phat ra
tin hiéu yéu cau bus.

Vi ¢6 thé c6 nhiéu thiét bi ngoai vi cung phat tin hiéu ngit, cho nén ciing can
c6 mot co ché trong tai gidng nhu ddi véi cac bus thong thudng. Giai phap thuong dung la gan
cac mirc do wu tién cho cac thiét bi va sir dung mot trong tai tap trung dé trao quyén uu tién cho
cac thiét bi va sir dung mot trongh tai tip trung dé trao quyén uu tién cho céc thiét bi quan trong
thuong xuyén dugc sir dung.

V. Mt s6 bus théng dung
V.1 Bus IBM PC

Pay 1a vi du dién hinh vé& mot loai bus dugc st dung trong cac hé théng thuong mai, né
duoc su dung rong rai trong cac hé théng vi xtr 1y dua trén chip 8088. Hau hét ho PC, ké ca cac
may tuong thich déu sir dung bus nay. Chinh bus IBM PC tao nén co sé cho bus IBM PC/AT va
nhiéu loai bus khac. Bus nay c6 62 dudng day, trong d6 c6 20 duong dia chi, 8 duong s6 lidu va
cac duong tin hi¢u khac. .... Puogc liét ké trong bang 5.1

V& mat vat 1y, bus IBM PC dugc thiét ké ngay trén bo mach chinh va c6 khoang g?m chuc
dau néi dang khe cam (slot) dé cam cac card mo rong, trén mdi khe cim c6 62 chan duoc chia
thanh hai hang.
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Tin higu S6 day | In Out | giai thich

OSC 1 X Chan dao dong (14,31818 MHz)
CLK 1 X Xung dong ho (4,77 MHHz)
RESET 1 X Tin hiéu reset CPU va céc thiét bi /O
A0 - A9 20 X Céc duong day dia chi

DO - D7 8 X Céc duong truyén dit lidu

ALE 1 X Chot dia chi

(MEMR) 1 X Doc bd nhd

(MEMW) 1 X Ghi vao by nhd

(IOR) 1 X Doc cong 1/0

(I0W) | X Ghi ra cong I/O

AEN 1 X Adress ENable, yéu cau bus dia chi
(IOCHCHK) 1 X I/0 Chanel Check

IOCHRDY 1 X I/0O Chanel Ready

IRQ2 - IRQ7 6 X Céc duong yéu ciu ngat

DRQI - DRQ3 3 X DMA Request

DACKO - DACK3 4 X DMA Acknowleage

T/C | X Terminal/Count

Power 5

GND 3

Reserved 1

Tin hiéu dong hd OSC va CLK

Cac may IBM PC dau tién s dung cac phén tor dao dong thach anh, & tan s6 14,31818
MHz, tan sd nay duoc chon phai thod man vi¢c tao ra tin hi¢u déng bd mau hé NTSC. Tan s
nay cao hon so voi chuan 8088 (tan sb cuc dai 1a 5 MHz), do d6 nd duoc chia ba thanh
4,77MHz. Tan sb 4,77 MHz duogc dung lam dong hd chinh dé xac dinh chu ky bus. Tin hiéu tin
s6 4,77 MHz ciing c6 trén bus IBM PC va ky hiéu 1a CLK. Tin hiéu nay khong can ximg nhu tin
hiéu déng hd 14,31818 MHz ma trong mét chu ky bao gém 2/3 thoi gian & muc thap va 1/3 thoi
gian & muc cao.

Tin hi¢éu RESET

Tin hiéu RESET trén bus do chip 8284A tao ra. Pé RESET CPU, cac mach dién bén
ngoai gui tin hi¢u td1 8284A, nd s€ dat tin hi€u reset 1én mirc tchs cuc, buoc CPU va cac thiét bi
I/0 kho tao lai.

Cac duong dia chi va dir liéu

CPU khéng ndi truc tiép voi cac dudng dia chi va duong s6 liéu ciia bus, ma théng qua
cac chip khac. Cac duong dia chi duoc chdt bang cach dung 3 chip 74LS373, mdi chip 12 mot bo
8 thanh ghi chét, tuy nhién chi st dung 20 trong s6 24 duong co thé.

Céac duong dit liéu s& duoc 14y mau (doc nhanh gid tri) hoic cung cAp gia trj trong nhimg
thot gian xac dinh, nhu trong suon duong cua mot tin hiéu dong ho nao dé, vi vay khong can
chét. Cac dudng dir liéu cua bus duge didu khién boi bus transceiver (chip 74LS245). Chan DIR
xac dinh hudng cua tin hiéu la di dén hay di ra tr CPU.

Ly do chinh caa viéc ndi cac chan cia MPU véi bén ngoai thong qua cac bd dém chinh 1a
vi n6 duoc ché tao theo cong nghé MOS, CPU khong c6 kha ning cung cip du dong dé diéu
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khién tit ca cac phan tr ndi véi bus. Cac chip lam b dém dung cong nghé TTL c6 kha ning
cung cip du dong cho ca céc thiét bi ndi véi bus.

Ngoai ra con 1y do khac 1, khi c6 mot thiét bi ndo d6 khac CPU muén trd thanh bus
master (nhu DMAC), CPU can phai tha ndi cac bus. Phuong phap don gian nhit dugc ap dung la
thiét bi d6 phai phat tin hiéu AEN (Address ENable) de dao tin hi€u cho phép dua ra trén cac
thanh ghi chét va transceiver, lam cho cac bus duoc tha noi.

Tin hi¢u ALE (Address Latch Enable)

Tin hi¢u ALE dugc dat muc tich cuc khi CPU dang diéu khién cac duong tin hi€u dia chi,
cho phép cac chip 74LS373 biét khi nao can chdt dia chi lai. Tin higu nay cu bus ciing cho bd
nhé va cac chip I/O biét khi ndo céac tin hiéu trén bus dia chi 1a hop 1¢.

Céac duong tin hi¢u MEMR, MEMW, IOR, IOW

beé dicu khién viéc doc/ ghi vao bo nhé hodc cac thiét bi vao/ra. Nho cac tin hi€u nay, bus
cung cap hai thong gian dia chi riéng biét, mot cho MEM va mdt cho 1/0. Bo nh¢ sé khong phan
g khi thay tin hiéu IOR , IOW ¢ muc tich cuc.

CPU str dung cac tin hiéu SO- S2 dua vao chip diéu khién bus 8288 dé tao ra cac tin
hieu MEMR , MEMW , IOR , IOW cung véi tin hiéu ALE. Chip diéu khién bus ciing nhan
tin hiéu dieu khién ANE tir bus, tin hiéu nay do mot thiét bi muon tre th:c‘mh bus master dua ra,
khi nhan duoc tin hiéu ANE,WChip di€u khién bus s& phat tin hi¢u diéu khién cac chip chot dia chi
na chip bus transceiver tha noi bus.

Tin hiéu IOCHCHK (I/0 CHanel CHeck)

Ti’n hiéu nay sé€ tich cuc khi c6 16i chén /1é bi phéat hién trén bus. Tin hi€u nay sé tdc dong

mmot ngat NMI.

Tin hi¢éu IOCHRDY (I/O CHanel ReaDY) ) .
’ Tin hiéu 7na‘1y do ‘b(f) nh¢ dua ra khi toc do hoat dong cua no thap, yéu cau CPU cho thém
mot s chu ky dé doi, bang cach chén wait states vao cac chu ky doc/ghi bg nhé.

Cac tin hiéu IRQ2-IRQ7.

La céc tin hiéu do cac thiét bi ngoai vi dua ra, dua dén chip diéu khién ngét 8259A. Khi
c6 tin hiéu guri dén chip diéu khién ngit, n6 sé kiém soat cac tin hiéu nay va dua ra mot tin hiéu
yéu cau ngit téi CPU va dat so hiéu vecto ngat 1én duong dir liéu khi CPU can dén. IRQO
thuong dugc mach dong hd va IRQ1 duoc ban phim sir dung.

Cic tin hi¢u lién quan dén DMA

Céc tin hiéu con lai n6éi chung lién quan dén hoat dong DMA, chfmg han khi CPU yéu
cau 0 dia doc mot khéi dir liéu, mach diéu khién 6 dia s& chd nhan duoc byte dau tién tir 6 dia
dua ra, sau d6 phat ra mot yéu cau tré thanh bus master dé ghi byte d6 vao b nhd.

Chip 8237A duoc INTEL thiét ké nham quan 1y cac nghi thirc bus va thuc hién DMA
trong do co vi¢c taung dia chi by nhd va glam con dém sau khi truyén mdi byte. Viéc nay né
thue hién thay cho cac thiét bi I/O, gitip giam gia thanh cta chung.

Vé cin ban, chip 8237A 1a mot CPU nho, c6 cac chuong trinh dugc ghi sdn bén trong.
Khi 8088 mubn bit dau hoat dong DMA ddi véi mot thiét bi ngoai vi ndo d6, né nap sd hiéu vao
thiét bi, dia chi 6 nhd, s6 byte, hudng truyén va cac thong tin khac vao cac thanh ghi bén trong
8237A. Khi chip diéu khién di sin sang doc hodc ghi byte dau tién, no dit muc tich cuc 1én mot
trong cac duong DRQ ctia bus dé dua vao chip 8237A. Khi nhén dugc tin hi¢u, 8237A doi chiém

bus va sén sang truyén mot byte. Chip 8237A phat tin hiéu DACK t6i chip diéu khién béo cho
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n6 biét hiy ghi hodc doc byte cua minh (trong thao tac doc hodc ghi tuong tng). Trong khoang
moét chu ky nay, chip 8237A di€u khién hoat dong cua bus nhu mot bus master.
Chip 8237A c6 4 kénh doc 1ap va c6 thé quan 1y dong thoi 4 duong truyen.

Tin hiéu T/C (Terminal/Count)

Puong T/C duoc chip 8237A dit mic tich cuc khi con dém byte (byte count) bang 0, bao
cho bo diéu khién I/O biét rang cong viéc yéu cau da hoan tat, di dén luc bao hiéu cho 8258A
goi ngit t6i CPU.

V.2. Bus IBM PC/AT

Bus IBM PC/AT la bu6c phat trién tiép theo cia thé hé bus IBM PC nham phat huy duoc
nhing kha ning hon han ciia bd VXL 80286 so v&i 8088 trudc nd. Vi bus dia chi 24 day, c6
kha niang danh dia chi cho 2** = 16MB bo nh¢ va c6 bus dit liéu 16 bit.

Véi giai phap mo rong PC bus, bd sung thém vao cac khe cam cii mot doan khe cim
ngén, trén do c6 36 day tin hiu, tang thém cho bus dia chi 4 day, bus dit li¢u 8 day, cac dudong
yéu cau ngat, kénh DMA, ... . Nho vy cac card md rong trude ddy van dung cho IBM PC ¢6 thé
dung cho IBM PC/AT.

Ngoai viéc mo rong bus, tan sé tin hiéu dong ho bus ciing duoc tang tir 4,77 MHz & PC
bus thanh 8MHz, nhd d6 tdc do truyén thong trén bus ciing ting 1én nhiéu.

Nam 1991 t6 chtrc IEEE (Institute of Electrical and Electronic Engineers) di dua ra tiéu
chuan qudc té cho bus ciia may AT, goi la bus ISA (Industrial Standard Architecture)

Céc nha san xuat PC khac d3 dua ra mot chuan khac, d6 1a bus EISA (Extended ISA), vé
can ban bus nay la sy mé rong bus PC/AT thanh 32 bit, gitr nguyén tinh twong thich véi cac may
tinh va cac card mé rong da co.

O thé hé PS/2, thé hé sau ciia IBM PC/AT mét bus hoan toan méi duoc ap dung, bus
Micro chanel.

V.3. Bus PCI

Vao dau nam 1992, Intel da thanh 1ap nhom céng nghé méi. Nhiam nghién ciru cai thién
cac dic tinh k¥ thuat va nhitng han ché cta cac bus hién c6 nhu: bus ISA, bus EISA.

PCI (Peripheral Component Interconnect, lién két cac thanh phan ngoai vi). Pinh chuan
bus PCI di duoc dua ra vao thang 6 nim 1992 va dugc cap nhat vao thang 4 nam 1993, da thiét
ké lai bus PC truyén thong bang cach b6 sung thém mot bus khac vao giira CPU va bus I/O.

Bus PCI thuong duoc goi 14 bus mezzanine vi né bd sung thém maot ting khac vao cau
hinh bus truyén théng. PCI b6 qua bus 1/O tiéu chudn, n6 str dung bus hé thong dé ting toc do
ddng ho bus 1én va khai thac hét loi thé ctia dudng dan dir liéu cuia CPU.

Thong tin dugc truyén qua bus PCI & 33MHz va d¢ rong dit liéu day di cia CPU. Khi
bus 4y dugc sir dung dé ndi véi CPU 32 bit, dai thong 1a 132 MBit/s, dugc tinh theo cong thirc:
33MHz*32bit/8 = 132MBit/s. Khi bus éy duogc sir dung v6i nhitng hé théng bo sung 64 bit, dai
thong tang gap doi, nghia 1a toc do truyén dir liéu dat t6i 264MBs. Ly do ching ma bus PCI da
tang téc dd nhanh hon cac bus khac 1a né c6 thé hoat dong ddng thoi véi bus vi xtr ly. CPU ¢6
thé duoc xtr 1y dit liéu trong cac cache ngoai tra, trong khi bus PCI phai truyén thong tin lién tuc
giita cac thanh phan khac ctia hé thong, day 1a wu diém thiét ké chinh cua bus PCIL.

Dinh chuan PCI ¢6 ba cau hinh, mdi cdu hinh duoc thiét ké cho mot kiéu hé thong riéng
biét v6i nhimg quy dinh ngudn riéng. Pinh chuin 5V cho nhiing hé théng may tinh vin phong,
dinh chuan 3,3V cho cac hé théng méy tinh xach tay va nhitng dinh chuin chung cho nhiing bo
me va cac cac hoat dong trong hai kiéu éy.
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V.4. Bus néi tiép chung USB

Bus USB (Universal Serial Bus) 12 mot cong nghé bus méi day trién vong, nhanh chong
pho bién trong nhing thé may tinh ngay nay. Chu yéu USB 14 cap cho phép ndi 1én toi 127 thiét
bi bang cach str dung chudi xich. Tuy nhién né truyén dir liéu khong nhanh bang FireWire, ¢ toc
do 12MBs n6 c6 kha nang dap ung cho hau hét cac thiét bi ngoai vi. Pinh chuén USB duoc dua
ra vao nam 1996 do mot hoi dong gdm nhitng dai dién ciia cac nha san xut may tinh 16n nhu
Compagq, Digital, IBM, NEC va Northen Telecom.

Mot wu diém nbi bat cia USB 1a nhing thiét bi ngoai vi tw nhan dang, mot dic trung hét
stre thuan loi cho viée cai dat, xac lap cac thiét bi ngoai vi. Pic trung nay hoan toan tuong thich
v6i nhiing cong ngh¢ PnP va cung cap tiéu chuan coéng nghé cho két ndi twong lai. Hon nita,
nhing thiét bi USB ¢6 kha ning cim nong.
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CHUONG VI. KIEN TRUC BQ NHO MAY VI TiNH
I. Cac khai niém chung

Mot trong cac hoat dong co ban ctia may tinh 1a luu trit dit liéu dang nhi phan. Cac dir
liéu nay la cac chuong trinh hodc sb liéu ma Vi xu 1y dua ra hodc doc vao tuy theo yéu cau. Bo
nhd 1a céc thiét bi dé thyc hién nhiém vy luu trir dir liéu cia may vi tinh.

Mbi 6 nhé duoc xac dinh boi mot dia chi. Thong thuong mdi 6 nhd ¢co dung luong 1a 1
byte. Cac byte duoc ghép thanh tir. Nhitng may 16 bit s liéu thi to chirc 2 byte/tir, con cac may
32 bit s liéu thi d6 dai tir gdp doi (4 byte/tlr).

L 1. Trdt tw cdac byte trong tir.

C6 thé 1a tir phai sang trai (vi xir ly ho Intel) hodc ngugc lai tir trai sang phai (vi xu 1y ho
Motorola). Truong hop dir liéu luu giir la s6 nguyén thi hai cach sip Xep trén khong c6 tré ngai
gi. Nhung khi dit liéu bao gdm ca sd nguyén va ca xau ky tu ... thi co van dé.

Vi duy, xét mot ban ghi (h 7.1) gdm c6 xau 1a tén nhéan vién BILL GATE va truong la 5O
nguyén: tudi 42. Xau két thuc bang cac byte 0 ¢ cubi dé dién kin cho trong cua tir, ~con s6 nguyén
thi duge thém vao cac byte ¢ phan c6 trong sd cao hon. Do vay néu dich cach sip xép no sang
cach kia ciia xau giéng nhu ctia sb nguyén thi s& bi nham.

1.2. Ma phat hié¢n 16i va sira sai.

S céc vi tri bit khac nhau trong hai tir goi 1a khoang cach Hamming. Vi du, trong hai tir:

10001001 va 10110001 ¢6 khoang cach Hammming bang 3.

Dé sira sai, bén canh m sd bit s liéu cua tu, nguoi ta thém vao r bit du (redundant bits)
va chiéu dai tong cta tirla n : n=m+r

Pé phat hién d bit 15i don, can ding mi c6 khoang cach d+1. Tuong tu, dé stra 15i d bit
don, can dung ma c6 khoang cach 2d+1. Vi dy, ding ma bit parity thém vao byte sd liéu, ma nay
c¢6 khoang cach bang 2, dung dé phat hién 1 bit sai, nhung khong stra duoc 13i.

Trong truyén 1 khdi ky tw, mdi ky tu c6 mot bit parity dé kiém tra. & cudi mdi khéi, ta
truyén thém mot ky tur 1a parity cta toan thé ban tin, goi la longitudinal check (LRC). Phia thu s&
tinh LRC va so véi LRC nhan duoc dé kiém tra 16i. Mot phuong phap nita dé kiém tra 18i khi
truyén s6 lidu la dung CRC (Cyclic redundance check), d6 1a mdt da thirc nhi phan du thu dugc
khi chia da thirc cac bit cua ban tin cho mot da thirc quy dinh.

Vi du ma stra sai 1a ma c6 4 tir dai 10 bit nhu sau:
0000000000, 0000011111, 1111100000, 1111111111. Ma nay c6 khoang cach 1a 5, tirc la no
c6 thé stra duoc cac 16i kép. Vi du néu ta nhan dugc tir 0000000111, may thu s& biét rang tir 46
phai 13 0000011111 (néu coi nhu khong c6 nhidu hon mét 16i kép). Nhung néu mot 15i ba xay ra,
bién 0000000000 thanh 0000000111 thi ta khong stra 18i dugc.

Dé stra 161, nguoi ta ding thuat toan cia Hamming.

L3. Kién triic tong thé ciia b nh. (h 7.2)

Xét mot cach tong theé, b nhd cua may tinh c6 kién tric theo cung bac (hierarchy) trai
dai tr b nhd ngoai dén bd nhé trong va cudi cung la dén by nhd dém (cache) trong va ngoai
CPU.
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L.4. Quadn ly by nho (MMU, Memory Management Unit)

Cong viéc quan 1y bo nhd ciia may vi tinh chi yéu 1a do bo vi xtr Iy dam nhiém. Dén
canh d6 con co DMAC (Direct Memory Acess Controller) cling tham gia quan 1y b nh¢ trong
viéc truyén s liu giita controller 6 dia v6i bd nhé va 1am twoi bo nhd. O nhirg may c6 Cache
Memory thi Cache Memory Controller thuc hién cic cong viéc truyén sb lidu giita Cache
Memory va RAM.

O khu vuc trung tdm cua may vi tinh (b vi xtr Iy, ROM, RAM, céc bus...), thuc chét cua
viéc quan 1y bo nhé 1a cac thanh ghi cia vi xir Iy dua ra cac dia chi ctia 6 nhd hodc cua cong 1/0
qua bus dia chi, cung cac 1énh diéu khién/ trang thai khac va doc vao/ viét ra céc sb lidu cua céac
6 nhd dy. Cac bo phan bén ngoai VXL sé& giai ma cac dia chi va cac tin hiéu diéu khién/ trang
thai d6 dé tré vao cac byte/ tir/ tir kép... cia bd nhé dé thyc hién cac thao tac twong tng.

Con tir cac 6 dia tro di, viéc quan 1y bd nhé 1a thuc hién cac 1énh coa hén diéu hanh 1én
cac file (c6 dia chi 3 chiéu la C-H-S), cu thé 1a truyén s6 liéu nhd DMAC gitra vung dém (buffer)
cua b diéu khién 6 dia véi bd nhé RAM.

Céc b vi xu ly Intel tir thé hé 286 tro di phan biét hai mode dia chi: mode dia chi thuc
(chi quan 1y 20 bit dia chi vat Iy cua bd nhd) va mode dia chi bao v¢ (quan ly tdi 32 bit dia chi 4o
nhd céac thanh ghi 4n trong bo vi xir 1y).

O cap dudi, tirc cip ngoai vi, nhu bo diéu khién 6 dia, b diéu khién man hinh, may in...
ciling c6 to chirc bo nhé riéng cta chung dé tién cho viée cét giit va xir 1y voi cac dic th riéng.

Cac bdo nhd RAM-ROM va cac ving nhd ctia bo nhé ngoai (trén cac 6 dia), khac nhau vé
cach ma hoa cac bit, cach t6 chirc, do d6 ca cach truy nhép ciing khac nhau.

II. T6 chirc b nhé ciia vi xir Iy.

B6 nhé cua vi xir Iy ¢6 thé xem nhu bao gdm c¢6 bd nhd ROM va bé nhd RAM. Bo nhé
RAM cuia vi xir 1y chinh 1a cac thanh ghi (thanh ghi chung, thanh ghi chi sb, thanh ghi doan,
thanh ghi ngin xép, thanh ghi trang thdi, thanh ghi cd, cac bo dém s lidu/ dia chi/ diéu khién...).
Con bd nhd RAM 1a bg phan giai ma 1énh dé phat ra céc vi Iénh.

Nham muc dich quan 1y dugc sb luong dia chi nhd (a0) nhiéu hon s6 dudng dia chi cia
bd vi xur ly va bao v€ cac vung nhd cua cac nhiém vu khéc nhau (task) va cia hat nhan (kernal)
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chdng truy nhap khong hop phap, cac vi xur ly ¢6 cac cach t6 chirc ddc biét cac thanh ghi dia chi
(bo phan phan trang, diéu khién doan cta cac nhiém vu).

Cac by vi xur 1y tur thé hé 486 trd di con c6 mdt bd nhd Cache Memory véi kich thude
nhiéu Kbyte dé chtra mang cac 1énh va s6 liéu dang thuong dung lay tir bd nhd RAM, nham ting
tbc do truy nhap.

Dé tang tdc d6 tinh toan cac phép toan dau cham dong, trong cac bo vi xir 1y tir 486 tra di
con c6 bd phan diu chAm dong (FPU, Floating Point Unit), bd phan nay ciing c6 cac thanh ghi
FPU phuc vu riéng cho né.

II1. T4 chirc bd nhé trong ciia mAy vi tinh

Bo nh¢ trong ctia may tinh ding dé chira chuwong trinh va s liéu ctia phan chuong trinh
hat nhan va cac nhiém vu. Mdi byte duoc gan cho mot dia chi dé vi Iy va DMAC c6 thé truy
nhap toi.

B6 nhé RAM ¢ nhitng may tir 386 trd di c6 thé dugc tach riéng ra bd nhé dém (cache
memory), 1a RAM tinh v6i thoi gian truy nhap nhanh, c¢6 kich thude dudi 1Mb duge ndi ngay
vao bus ndi bo clia may tinh sat ngay vi xir Iy va dugc diéu khién bai Cache controller. Phan con
lai 1a DRAM, chdm hon nhung ré hon va c6 dung lugng l6n hon. Hinh 7.3 thé hién so do khdi
bén trong mot may 386.

Local
DRAM
80386DX 82315 A
CPU Data
Buffer Local
DRAM
80387DX 82386 /\
Coprocessor System
Controller
Local
82385DX 82384 DRAM
Cache ISA
Controller Controller
Cache BIOS
SRAM EPROM
Industry stan (o e (Y\/ PCE\,I7 expansion bus

“Local CPU Bus ; em control/ status bus

@m)System address bus; am)m data bus; Perdpireial bus.

Hinh 7.3. Phan trung tam may tinh AT 386
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Trong so d6: Vi xir Iy 12 80386, ddng xtr 1y toan 1a 80387, cache controller 82385 duoc
nbi truc tiép voi nhau thanh mot bus local. Cac dudng dia chi A2-A31 cta 386 nbi truc tiép toi
cac dudng cung tén cia 82385DX, cac duong sb liéu DO-D31 cua 386 dugc nbi truc tiép tdi cac
duong sb lidu cing tén ciia 387DX. Hon nita, cac chan quy dinh chu ky bus D/C#, W/R# va
M/IO# duoc nbi truc tiép toi cac chan twong tmg cua 82385DX.

T bus local cia VXL, cac dudong dia chi dugc dém ra béng cac chdt dia chi 8 bit 74373
(khong v& trong hinh). Cac dudng sd liéu cua bus local duge dém hai chiéu bang Data Buffer
82345.

System Controller 82346 13 trai tim cua cac chipset 340. N6 ndi t6i bus local ctia 386, bus
m¢& rong ISA, Data buffer 345, ISA Controller 344. N6 thuc hién mdt s6 churc nang sau:

- Nhan xung dong hd tir bén ngoai dé phat nhip clock TURBO va clock chdm hon.

- Lam trong tai bus (céac viéc vé DMA va lam tuoi bd nhd)

- Phat cac tin hiéu dia chi hang RAS va dia chi cot CAS dén cac ddy nhd cua toan bo bod
nhé DRAM trén MainBoard, phat tin hi¢u ghi vao RAM

- Phat tin hi€u ready, tin hi¢u Reset CPU

- Giao tiép gitra dong xir 1y véi CPU.

Controller ISA 82344 nbi giira bus local ctia CPU véi bus hé théng dé 1am cac chtic ning
giao tiép v6oi CPU, system controller 346, data buffer 345, ROM, bus, cac thiét bi ngoai vi nhu
sau:

- Nhén céc tin hiéu BEO# - BE3# ciia CPU, ROMS8# va IOCHRDY tir bus ISA dé sinh ra
c4c tin hiéu chon byte chén va byte 16 SA0# va SBHE#

- Tao céc tin hiéu giao tiép gitra 344, 345 va 346.

- Chira khéi diéu khién ngoai vi Peripheral Control gdm cac vi mach c¢6 do tich hop cuc
cao (VLSI) quen thudc: hai 82C59 (ngat), hai chip 82C37A (DMAC), vi mach dinh thoi 82C54,
thanh ghi dia chi trang 74LS612, b driver cho loa, port B parallel /0, dong ho thoi gian thuc va
b dém 1am tuoi bo nhé.

- Giai ma dia chi dé tao ra céc tin hiéu chon chip CS8042# cho controller ban phim 8042
va ROMCS# dé cho phép chon ROM BIOS.

Vi mach Peripheral Combo 82341 dugc ghép vao bus mé rong cua bus ISA, néd chira cac
VLSI dé thuc hién mét s6 churc nang cua cac thiét bi ngoai vi sau day:

- Hai cong ndi tiép khong dong bd 16C450

- M6t cong song song cho may in

- Pong ho thoi gian thyc

- RAM s tay, céac controller cho ban phim va chudt.

- Interface cho dia ctng (tiéu chuan IDE).

Controller dia mém 82077 c6 thé diéu khién tdi 4 6 dia mém cac loai 57°1/2 va 3”1/2.
II1.2. Té chirc bp nhé RAM ciia mdy tinh.

Xét truong hop may 386, nd c¢6 32 bit dia chi, tir 00000000H dén FFFFFFFFH, g vdi 4
GByte khong gian nhé vat 1y. V& quan diém phan ctng, ta chia khong gian d6 thanh 4 day nhé
doc 1ap nhau, 1a bank0 - bank3, mdi bank kich thudc 1 GByte. Chung cin céc tin hi¢u Bank
Enable BEO# t6i BE3#. Trong hinh 7.4 sau, ta thiy cac dia chi A2 - A31 dugc dit song song vao
tat ca 4 bank nhd. Con mdi bank nhé chi cung cp 1 byte s6 lidu cho 32 dudng sb lidu.

O ché d6 thuc, 386 chi dung cac duong dia chi A2 - A19 va 4 tin hiéu BE# dung dé chon
bank nhé. Mdi bank chi c6 256 KByte.
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Tur hinh 7.4 ta thiy khong gian nhd vat Iy dugc to chic ‘thanh day cac tir kep (32bit). Do
d6 mmoi tir kep xép diing hang (aligned) bt dau & dia chi boi s6 cua 4.

Dung t6 hop cac tin hiéu BE# c6 thé truy nhép dugc vao cac fomat khac nhau (byte, tur,
tir kép) nhu hinh 7.5. Viéc truy nhap vao dia chi dau cta tir kép c6 thé can 1 chu ky bus (khi tir
kép xép ding hang) hodc 2 chu ky bus (khi tir kép xép 1éch hang, misaligned).
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11.3. Interface giira VXL va by nho (h 7.7).

So do giao tiép gilta vi xur ly 386 v6i bo nho ¢ ché d6 bao vé duoc v& trén hinh 7.6. Ta
thdy rang giao tiép bao gdm cac viéc:

- Gidi ma céc trang thai cta vi xtr Iy (ADS#, M/10#, D/C#, W/R#) dé cép ra cac tin hiéu
diéu khién bus (ALE#, MWTC#, MRDC#, OE# cho bo nhg, DT/R# va DEN#).

- Gial ma 3 dia chi cao nhét (A29-A31) dé c6 dugc 8 tin hiéu chon chip CEO# - CE7#,
cho truong hop m01 chip 1 bit, roi chét cac dia chi A2-A28 va CE0# - CE7# dé dua sang bo nhd.

- bém truyen s6 liéu hai chiéu giira VXL va b6 nh¢ duoc diéu khién béi cac tin hiéu cho
phép dua ra s6 licu EN# va dinh hudng truyén DIR.

- TUr cc tin hiéu BEO# - BE3# va MWTC# cép diéu khién viét 1én cac bank nhd WEBO#
- WEB3#.

- Bo nhd cap céc tin hiéu NA#, BS# va READY# cho VXL.

II1.4. Gidgi ma dia chi va Latch dia chi, dém hai chiéu sé liéu.

B0 gidi ma dja chi c6 thé dat trude hodc sau b chdt (h 7.7a,b). Sau bo chot dia chi ¢o khi
can dém riéng cho dia chi I/0. Vi du dung 4F244 c6 thé sink dugc 64 mA (h 7.7¢).

Photocopyable 50



Dé giai ma dia chi nguoi ta dung mach 74F138 voi 8 duong ra (hodc 74F139 hai mach
giai mi, mdi mach c6 4 dudng ra). Trén hinh 7.8 ta thiy 2 dia chi cao nhét dung dé giai mi ra 4
tin hiéu chon chip CEO# - CE3#. Pé Latch ta dung cac vi mach 74F373 (c6 thé sink duoc 24 mA
max). Chan ra 3 trang thai OC# ndi dat, con chan CLK cua 373 duoc cip ALE# lic can Latch
dia chi ra. Chan ra 3 trang thai OC# ndi dat, con chan CLK cua 373 duoc cép ALE# luc can latch
dia chi ra.

Hinh 7.8 Giai ma va latch dia chi ciia may 386.

Pé dém va truyén sd liéu hai chiéu (hinh 7.9) cho bus sb liéu ciia VXL (dong max 4mA)
ta dung cac dém 8 bit hai chidu 74F245 voi dong sink max 1a 64mA. Ta ciing dung vi mach
74F646 1a cac dém 2 chiéu véi thanh ghi, n6 co thé dung nhu mot bd dém don gian hodc dung
v6i chirc niang dém - thanh ghi trong d6 s liéu truyén tir bus ndy vao mot thanh ghi bén trong
v&1 mot day tin hiéu diéu khién, va tir thanh ghi trong ra bus kia véi tin hiéu diéu khién khac.

IL.5. Giai ma trang thai bus VXL

VXL 386 cép truc tiép ra ba tin hiéu quy dinh kiéuy cta chu ky nhé hién hanh cua bus la:
Mem/IO#, Data/Control# va Write/Read#. Bang 7.1 chi ra 8 kiéu ctia chu ky bus ctia 386. Ngoai
ra, VXL con cip AM, va tin hiéu ADS# (Address Status) ha xudng mirc 0 dé bao rang 3 tin hiéu
trén AM 1a binh 6n hitu hiéu. O hinh 7.6 ta théy mot mach logic diéu khién bus, duoc dung dé
giai mé kiéu cua chu ky bus nham cip ra cac diéu khién tuong tng toi Mem/IO, Latch Address.
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Controller bus c6 thé dugc ché tao boi cac PLA (Programable Logic Arrays), no la cac
mach c6 nhiéu 16i ra, mdi 15i ra thi i 1a nghich dao cua téng cac tich cac 16i vao thi j.

7

16
Outputi=>) [ ]Input j

k=1 j=I

Céc PLA thuong c6 cira ra ba trang thai (voi chan diéu khién CE#). C6 loai con ¢6 thanh
ghi D - Latch & 16i ra.

Viéc lap trinh PLA thyc hién & nha may, bang cach dét chay nhitng médi néi khéng mudn
cO tai cac nut.

11.6. B¢ phan Cache Memory va Controller Cache Memory.

Mic du c6 dung céc thiét bi nhd DRAM tbc d6 truy nhap téi 60nS, EPROM 120nS.... ,
nhung n6 van cham ngay ca véi cac hé may 386 zero-wait-state. Vi du 386 loai 25 MHz da doi
héi nhé c6 thdi gian truy nhap nhé hon 40nS. Vi vay ta van phai dua thém cac wait-state vao cac
chu ky bus truy nhap c6 nhé.

Vi vay ta dua vao gitta VXL va bd nhé trong cham, ré tién mot ving nhéd SRAM c6 dung
luong nho, thoi gian truy nhap rat nhanh dé cai thién van dé truy nhap bd nhé cia may vi tinh.
B6 phan d6 goi 1a Cache Memory. BO phan nhd ndy nhanh va c6 thé duoc truy nhap khong co
chu ky doi.

Nhu vay Cache Mem gitr cac 1énh va s6 liéu ma CPU lay tir bo nhd chinh dé dua va xir
ly. Va m6i khi tim 1énh hay sb liéu, CPU phai x4c dinh xem chung da duoc ct trong Cache
chua; néu né tim thay trong Cache, ta goi la trung Cache, néu khoéng, goi 1a truot.

Hinh 7. 1 so d6 b tri va twong tac gitra VXL, Cache, bo nhd chinh trong truong hop
thuc hién mot roitine 1ap (loop).

Thuong dung hai cach to chirc cache. Cach thi nhat 1a dung cache tryc tiép (direct-
mapped cache) vung nhé cé dia chi offset ¢ trang nhd cache 64KB (h 7. ). Cach thir hai 1a dung
cache hai duong(two way set associative cache) theo do ta chia trang nh¢ cache thanh hai bank,
mdi bank 32 KByte. Va ving nhé & cac trang cua bd nhé chinh c6 thé duoc nap sang bank A
hodc bank B cdu cache. Do do ty I¢ cache triing s€ tang Ién. (h 7. ).

Thuét toan ddi mai bd phan nh¢ cache thuc chit 1a bo phén nodi dung nhé da lau khong
dugc dung (least recent used, LRU) va thay vao d6 bang noi dung méi can ding. Thuét toan nay
cung voi dung cache 2 duong cho phép tang ty 1€ cache tring 1én nhiéu.

Cache Controler 82385 dugc thiét ké dé ndi truc tiép voi CPU 80386. N6 c6 thé duoc
dung dé cai dat nhiéu cAu hinh khéc cache nhau. Hinh 7. 1a kién tric cia mot hé cache véi CPU
386, Cache Controller 82385, nhé cache cung cac dém s6 liéu va dia chi.
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Ta thy cac duong dia chi A2 - A31 va BEO# - BE3#, cac duong s liéu DO - D31, cac
trang thai bus (M/IO#, D/C#, W/R#) do CPU cip cho Cache Controller va cac Buffer dia chi, sb
liéu, diéu khién, con Controller cép mot sd tin hiéu diéu khién t6i bd nhd Cache va ra bus local
cua no.

Xét vi du diéu khién 32 KByte nhé Cache theo hai phuong phap Cache truc tiép va
Cache 2 dudng ¢ hinh 7. . Céc tin hi¢u diéu khién ciia Cache Mem gom:

- CALEN (Cache Address Latch Enable) cap cho pin E cua Latch 373 cho nh¢ cache.

- CT/R# (Cache Transmit/ Receive) dé diéu khién truyén s6 liéu DIR & bd nhan 245 trén
bus s6 liéu ctia bd nhé cache.

- CSO0# - CS3# (Cache chip select) dung dé chon chip cho bn vi mach SRAM.

- COEA#, COEB# (Cache Output Enable) va CWEA#, CWEB# (Cache Write Enable)
dung cho chan OE# cta bg nhan s6 liéu 245va chan WE# cua SRAM.

Ngoai ra con ¢6 cac tin hidu do Controller cép 1a

- BACP (Bus Address Clock Pulse) tao xung nhip cho cac mach Latch.

- BAOE (Bus Address Output Enable) diéu khién pin OE# ciia Latch.

- BT/R# (Bus Transmit/ Receive), DOE# (Data Ouput Enable) va LDSTB (Local Data
Strobe) diéu khién transceive sd liéu 646.

Nhirng tin hiéu giao tiép gitta Controller véi bus local ciia n6 gom:

- BBEO# - BBE3# (Bus Byte Enable).

- BADS# (Bus Next Address Request)

- BLOCK# (Bus Lock), BHOLD, BHLDA(Bus Hold Acknowledge)

- FLUSH d¢ khoi dau xoa nhd Cache boi thiét bi ngoai.

- MISS (Cache Miss) chi ra rang dia chi hién hanh trén bus khong tuong g véi sb liu
dang c6 trong Cache va phai doc lai thong tin tir by nhé chinh.

-WBS (Write Buffer Status) chi ra rang cac thanh ghi trong 646 chira nhiing s6 liéu (dé
viét vao bd nho chinh) da khong dugc viét vao bd nhé chinh.

I1.7. Hoat dpng ciia Cache truc tiép va Cache hai dwong.
Céc hoat dong cua Cache truc tiép va Cache 2 duong dugc mé ta & hinh 7. . Trong may

tinh 386 toan bo khong gian nhé vat 1y 4 GByte dwoc chia thanh 2'7-1 trang nhé 32 KByte. Vi
may 386 cd to chirc s6 li¢u 32 bit, nén moi trang c6 8Kb tir bép.
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Controller chira 1024 16i vao 26 bit, ¢6 tén la SET 0 - SET 1023 dé chira trang thai ciia
cac 6 nhé cuia Cache Directory. trong truong hop Cache truc tiép, mbi 16i vao twong Gmg véi 8
dong lién tiép (tir kép) trong ddy nhé Cache. Trong trudong hop Cache 2 duong, ¢ hai Cache
Directory 1a A va B ung véi cac Bank A va Bank B cua nhé Cache, mdi Bank chira 4 KByte tir
kép, do d6 trong Controller chira hai tap 16i vao (Set Entry) dai 27 bit. Mdi Set chi c6 512 16i
vao. Pinh dang ctia thong tin dua t6i cac 16i vao gdm c6 8 bit Line Valid Bits, Tag Valid Bit va
Tag 17 bit (v&i Cache truc tiép), 18 bit (voi Cache 2 duong). Hinh 7. .

2 918 |7 0

5

17 bits TAG Line Valid Bits
Tag Valid Bits

2 918 1|7 0

6

18 bits TAG Line Valid Bits

Tag Valid Bits

Hinh 7. . Format cta Entry SET ctia Cache Directory truc tiép va hai duong.

Phan TAG dai 17/18 bit chi ra s hiéu cta 1 trong 131972 trang 32 KB (hoic 262144
trang 16 KB) trong bd nhé chinh. Con TAG BIT chi ra TAG c6 hitu hiéu hay khong. Néu
TAG BIT = 0 thi tit ca cac dong trong SET 1a khong hitu hiéu. Néu TAG_BIT = 1 thi mdi bit
trong 8 bit cia LINE_ VALID BITS bang 1 c6 nghia ring dong tuong tng trong Cache chira
thong tin hitu hi¢u, tirc 1a thong tin trong do s€ dugc cap nhat ty dong.

Vi du: Néu SET 1 = 00005FFh, ta chuyén sang dang nhi phan:
SET 1 =0000 0000 0000 0000 0101 1111 1111. Tt d6 ta c6: TAG =
0000 0000 0000 0000 010 = 21,
TAG_VALID = 1, do d6 nhiing dong trong LINE VALID BIT = 1111 1111 s€ htiu
hiéu. Tirc 14 tat ca 8 dong trong Cache déu hiru hiéu.

*Cache truc tiép.

Khi VXL 386 bat dau chu ky doc nhé, né cap dia chi song song ra cho 3 noi 1a Latch dia
chi cua local bus cua controller, 16i vao dia chi cua controller va interface nhé Cache. khi do,
Cache Controller quyét dinh 1a VXL can doc tir bd nhé chinh hay tir Cache. N6 thyc hién diéu do
bang cach thong dich dia chi va so sanh v6i ENTRY cutia Cache Directory.

Hinh 7. 1 céc truong (field) cia bit dia chi cho Cache truc tiép ca Cache hai duong.
Trong d6 17/ 18 bit 16n nhat A15 - A31 (hodc Al4 - A31) 1a TAG dé chi ra trang ciia bd nho
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chinh cin doc thong tin tir d6 vao VXL. Céc bit tiép theo, A5 - Al4 (hodc A5 - A13) goi la dia
chi cia SET cua nhd Cache, chd can truy nhdp vao. Con 3 bit bé nhat A2 - A4 dé chon dong
trong SET.

A3 Al | Al AJA] A
1 5 |4 5 14 2
< » < > +“—>
17 bits TAG Set address Line select
(1 of 2" pages) (1 0f 1024 SETS) (1 of 8 LINES)
A3 Al | Al AJA] A
1 4 |3 5 |4 2
< > < > +“—>
17 bits TAG Set address Line select
(1 of 2'® pages) (1 0f 512 SETS) (1 of 8 LINES)

Hinh 7. . Cac truong bit dia chi ding cho Cache truc tiép va hai duong.

Khi mét dia chi do VXL dit vao 16i vao dia chi cua Controller, phan SET cua dia chi d6
dugc ding dé chon 1 trong 1024 ENTRY ciia SET trong Cache Directory. Sau d6 Controller tién
hanh 3 kiém tra nhu sau:

- So sanh truong TAG trong dia chi voi TAG trong ENTRY cua SET da dugc chon,
chung phai trung nhau.

- Bit TAG_VALID BIT cia ENTRY SET dugc chon phai bang 1.

- LINE_VALID BIT cua ENTRY twong tmg véi gia tri trong phan LINE_SELECT cua
dia chi phai = 1.

Néu cé ba diéu kién trén thoa mén thi thong tin can phai doc tir b nhé da duoc luu trong
bd nhd Cache va hitu hiéu. Va Controller khoi dau chu ky doc dir liéu tir Cache thay vi tir bd nhé
chinh. Pay 1a truong hop trung Cache.

Néu hai diéu kién dau thod man, con LINE_VALID_BIT = 0 thi truot Cache, tic la
ENTRY cua SET trong Directory tuong tmg v6i trang ding cua nhd chinh, nhung dong tur kép
can phai doc vao VXL lai chua dugc chuyén sang Cache, goi 1a truot dong. Khi d6 VXL phai
doc tir bd nhd chinh mét tir kép, dong thoi dugc dua vao nhd Cache va LINE_ VALID BIT trong
ENTRY cua Cache Directory dugc xac dinh bﬁng 1. Do do6 thong tin dugc doc vao Cache va
d4nh dau 14 hitu higu.

Néu trong khi kiém tra hodc cac TAG khong khép hoic TAG VALID BIT = 0 thi xay ra
trugt TAG (tag miss). Do 1a truong hop doc mdt trang da khong duge Cache, hoac da Cache
nhung khong hiru hiéu. Trong trudng hop nay Controller phai khoi ddu mét chu ky doc tir bo
nh¢ chinh viét vao b nhd Cache. Luc d6 TAG trong SET ENTRY cua Directory dugc cap nhat
bang phan TAG cua dia chi, TAG _VALID BIT duoc ldp bang 1, mot LINE VALID BIT do
dia chi tré ra dugc 1ap bang 1, mot LINE_ VALID BITS bi xoa di. Bang cach nay mot trang hitu
hiéu va ENTRY dong duogc 14p nén va tat ca cac ENTRY khac trong SET baay gio twong tng
v6i thong tin trong mot trang khac ctia nhé chinh tré nén khong hiru hicu.

Photocopyable 55



* Cache hai duong.

O cac hinh  d3 néu ra cach td chic nhé Cache, cung cac format cia ENTRY SET, cac
truong dia chi ciia ca hai truong hop Cache truc tiép va Cache hai duong.

Trong truong hop (hinh 7. ) Cache hai duong ngoai hai Directory A va B ung véi hai bo
ENTRY, con c6 thém 512 co Least Recently Used dai 1 bit (LRU bit). Nhitng co nay theo doi
xem BANK A hodc BANK B dang gitr thong tin lau khong st dung. Nhimg co nay duoc
Controller kiém tra bang thuét toan thay thé nhiing thong tin lau khong dung.

Thao tac doc thong tin tr nhd Cache hai duong cing gidong nhu ¢ Cache truc tlep Biét
rang (6 so d0h ) SET_ADDRESS chi c6 9 bit. Pau tién dia chi 9 bit nay dugc dung dé chon 1
trong 512 16i vao SET cua ca hai Directory A va B. Tiép theo TAG_ADDRESS 18 bit duoc so
sanh v6i TAG trong mdi 16i vao SET, TAG VALID BITS dugc kiém tra, va
LINE VALID BIT tuong mg véi mi ciia LINE_SELECT (A2 dén A4) duoc kiém tra trong
mdi 16i vao SET. Néu ba diéu kién kiém tra dugc thoa man dbi vi mot trong hai 16i vao SET thi
ta nodi la tring Cache va thong tin cua dong duoc doc vao VXL todr BANK tuong ung cua nhd
Cache.

Mat khéc, s& xay ra trugt Cache néu khong khép cac TAG hoidc néu ca hai VALID BIT
bi x04, hodc néu LINE VALID BIT khong duoc lap trong bat ci 16i vao nao, khi d6 algorithm
s& kiém tra bit ¢ LRU dbi v6i SET duogc chon boi dia chi SET dé xac dinh xem 151 vao cua
BANK A hay BANK B 1a lau khong dugc dung hon, sau d6 thong tin dugc doc vao tur by nhé
chinh va viét vaio BANK nhé nao 1au khong duoc dung.

I11.9. Lam twoi bp nhé DRAM

Bo nhéd DRAM c6 cac hang can phai duge 1am tuoi trong mdi chu ky 2mS. Mach lam
tuoi trong chip nhé phai kiém tra dién 4p cac 6 nhd, néu né 16n hon V../2 thi nap no téi Ve, , néu
bé hon V,/2 thi xa hét vé OV.

DPé doc mét tir tr BANK nhd DRAM, trude hét DRAM Controller hodc mot mach khéac
cAp tin hiéu WE# = 1. Sau d6 gtri ntra thp cua dia chi, tng véi dia chi hang, rdi tin hiéu RAS# =
0. Sau 1 thoi gian, controller cép ntra dia chi cao, ng véi dia chi cot, roi tin hiéu CAS# = 0. Sau
thoi gian nhat dinh, tir cAn c6 s& xuat hién trén Output Data ctia nho.

Pé viét vao DRAM, cac tin hiéu cling tuong tu, ngoai trir sau tin hi¢u CAS# = 0,
controller cAp WE# = 0 d¢ quy dinh viét vao RAM.

Controller 1am twoi DRAM bang cach giri ra mdi dia chi trong 512 dia chi hang va cap
RAS# = 0 theo chu ky, khoang 4mS. Viéc lam tuoi duoc tién hanh hodc theo burst mode hoidc
theo distributed mode. Trong burst mode toan by 512 hang dugc dinh dia chi va danh nhip lan
lugt cach nhau 4mS. Con ¢ distributed mode hang dugc dinh dia chi va danh nhip sau 4/512 mS.
Hinh 7. 1a mach lam tvoi DRAM véi controller 1am tuoi 8208.
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Hinh 7. . Mach lam twoi bo nho dung 8028.

Nhitng nhiém vu chinh cua viéc diéu khién nhé DRAM cua may tinh la:
- Lam tuoi mdi 6 nhé sau mot khoang thdi gian vai mS.
- Cép hai nira dia chi cung cac tin hiéu RAS#, CAS# thich hop.
- Bao dam thao tac doc/viét va lam tuoi khong xay ra dong thoi.
- Cép tin hiéu doc/viét dé diéu khién chiéu s6 licu.

Hinh 7. md ta so d6 Controller 8208 lam twoi 1 MByte cho h¢ VXL 8086. Bd nhd chia
thanh 2 BANK (mdi BANK 8 bit). Controller bao dam cip cac dia chi hang va dia chi cot, tin
hiéu RAS#, CAS#, va céac tin hicu READ/WRITE. Céc chan trang théi ra SO - S3 cua VXL déu
thang toi cac chan vao ciia 8208. Controller giai ma céc tin hiéu nay dé cho ra céc tin hiéu doc va
viét ma VXL yéu cau. Do d6, da sb thoi gian cia VXLdugc ding dé doc byte/tir chia RAM ma
khong can c6 cac chu ky cho. Néu trong khi 8208 dang ¢ gitta chu ky lam tuoi nhd ma VXL
muén doc RAM thi 8208 luu gitt AACK cao va budc VXL cép thém mot chu ky doi dé 8208 kip
hoan thanh chu ky lam tuo. Pé tiét kiém chan, khong c6 cdc chan sO liéu (dé nap tir diéu khién),
chan PDI ndi mass s& cho phép 8208 tur khoi dau hoat dong trong da sb cac ing dung. Con cac
truong hop khac thi chan PDI s€ dugce diéu khién boi mot thanh ghi dich vao song song - ra nbi
tiép, nho d6 tir didu khién duoc nap vao 8208. Sau khi Reset chan WE/PCLK s& cip ra mot day
xung danh nhip cho tir diéu khién tir thanh ghi dich nap vao 8208. Tur diéu khién duogc thyuc hién
bang ndi ¢ 161 vao cua thanh ghi dich.

Ta ciing c6 thé duing DMAC dé 1am tuoi b nhé. Hinh 7. 1a vi du mach 4 BANK voi
dung lugng 256KB nhé. O day may tinh ding ché do doc DMA 0. B dinh thoi 8253 lap trinh
dé phat xung nhip 15pS. Xung nay dugc ndi vao mét trong cac 16i vao xin DMA (DMA
Request) 1a DREQO ctia 8237 DMAC dugc 1ap trinh dé doc tir nhé va viét vao mot cong khong
t6n tai. Khi DMAC nhén xung nay, n6 giri mét tin hiéeu HOLD REQUEST t6i VXL rdi VXL tra
161 bang tin hiéu HLDA va dit cac chan ctia né & trang thai tré khang cao. Khi d6: 8237 chiém
lay bus, giri ra cac dia chi nhd, tin hiéu doc nhé va tin hidu chap nhan DMA kénh 0 (DACKO).

Tam bit dia chi thap giri ti nhd, con DACKO dé cung cdp xung RAS# cho cac bank
DRAM dé 1am tuoi nhd dong. Sau mdi thao tic DMA thanh ghi dia chi hi¢én hanh trong DMAC
duoc tu dong tang/giam (tuy thudc cach 1ap trinh lic dau) dé lam twoi hang (row) nhd sau. Néu
8237 lap trinh dé truyén 64 kByte, khoi dau & dia chi 0, tang dém sau mdi 1an DMA, va tu khoi
dong (autoinitialize), thi ddy cac dia chi gui ra s& 1am tuoi tat ca 256 trong hang DRAM. Mdi
hang lam tuoi 15ns.

Vi du véi tan sé clock 4.77MHz dung trong IBM PC, mét chu ky DMA dé lam tuoi mat
820 ns mdi 15 ns, tirc 5% thoi gian ciia VXL.

Dé kiém tra Parity mdi bank nhé c6 9 bit, 8 bit dé giir s liéu, bit thir 9 13 bit Parity. Mdi
mach 74 LS280 dung dé phat/ kiém parity cho mdi byte va cat vao parity bit mdi khi byte dugc
viét vao nhé. Khi 9 bit duoc doc ra, parity dugc kiém tra. Néu parity sai thi tin hiéu bao 13i s&
dugc giri téi cong 8255 dé cho VXL doc. Khi bat dau bat may, thi qua trinh POST xay ra, n6 viét
mau byte vao tit ca 6 nho, roi kiém tra bang cach doc lai chung cting véi parity bit.

Photocopyable 57



I1.10 . Chuyén mét méng sé liéu bang DMA

Thuong xuyén c¢é cac nhu ciu chuyén mang sé liéu nhd va ngoai vi. Lic d6 ta ding
DMAC. Hinh mo ta co ché hoat dong cia DMAC véi VXL dé truyén so li¢u gitta nhd va
ngoai vi (6 dia thong minh).

Khi ta bat may lic dau cac khoa & vi tri dong tir VXL t&i ngoai vi, va nhd. Chung ta lap
trinh dé chay DMAC, vi du dé doc file tir 6 dia dé viét vao nhé. Mudn thé phai giri mdt loat 1€nh
t6i controller 6 dia yéu cau n6 doc nhimng block dit liéu tir dia. Khi controller da c6 byte dau tién,
n6 gii DMA Request(DREQ) cho DMAC, néu channel d6 cia DMAC khong bi che chén ,
DMAC guri HOLD REQUEST téi chan HOLD cua VXL, VXL treo cac bus cao va giri ra HLDA
cho DMAC, khi DMAC nhan HLDA ctia VXL, n6 cho tin hi¢u diéu khién dé dit ba khoa vé vi
tri DMA, cat VXL ra, sau 46 DMAC cho ra dia chi cip cho nhd, DMAC giri DMA-Acknowlege
(DACKO) cho 6 dia dé n6 dua ra sd liu, cudi cing né cip MEMW#=0 va IOR#=0 ra bus diéu
khién, nho vy lidu duoc doc vao tir ngoai vi va viét ra 6 nhd, khi truyén sd liéu hoan thanh
DMAC thu lai tin hiéu HRQ, do d6 VXL léy lai cac bus ciia n6 cho dén 1an DMA sau.
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Hinh 13 mach chi tiét ctia so 6 hinh . Trong d6 8237 1a DMAC con 8272 1a controller
6 dia mém, 8282 dung d¢é latch 8 bit dia chi giri ra tir VXL (do ALE cta 8086 diéu khién ) hoic
8237 (do AEN va AD dress STrobe diéu khién).

Khi dong dién DMAC cap AEN = 0, cac vi mach U1, U2, U4 duoc hiru hiéu. Va ALE tir
VXL dugc ding dé danh nhip (STroBe) cho 3 vi mach nay. Do d6 chung chdt cac dia chi AO-
A19 cta VXL ra bus dia chi nhu truong hop thong thuong (khong DMA).

Khi DMAC muén chiém ldy cac bus, no cd'p AEN= 1, dan dén:

- Khoa khong cho Ul lam viéc, cit cac dia chi A0 -A7 tir VXL, DMAC truc tiép cép ra 8
dia chi thap cho nhé trong truyén sé liéu,

- AEN =1 lam d6i vi tri Multiplex khién cho viéc danh nhip cho U2 thuc hién boi
ADSTB ctua DMAC. Dé tiét kiém chan, DMAC 8 bit dia chi cao qua cac chan sd liéu D0-D7,
cing véi ADSTB=1 bao rang do 1a cac dia chi cao A15- A8 do DMAC cép cho qua nhé latch
U2.

-Ciing do AEN =1, cac bit A16- A19 do U3 cap tir cac bit D10 -D13 do ta lap trinh ctng .

-Cudi cung, cac tin hiéu diéu khién dugc ddi ndi tir cac output cau VXL sang cac output
cia DMAC ( gdn IOR#, IG#, MEMU#, MEMR#).

Céc buffer so liéu hai chiéu 8286 cho phép co thé truyén 8 bit s6 liéu tov/tr  controller
dia tu/toi h0~éc byte cao hoac byte thap cua bo nhd. Bit dia chi A0 dung dé chon dudng cho hai
byte nh¢ chan/1¢ do.

DMAC ¢6 4 kénh (channel), nhiéu thanh ghi trong dé:

-Ghi dia chi nh¢ co sé(16 bit). -Ghi s6 dém tir (word) nhd co s&
-Dia chi nh¢ hién hanh . -Ghi dia chi tam thoi

-Ghi s6 dém tam thoi. -Ghi trang thai

-Ghi dia chi léch -Ghi tam thoi

-Céac thanh ghi mode -Ghi chin DMA

-Ghi yéu cau xin DMA

DMAC c6 4 chan dia chi va 2 bit vao IOR#, IOW# dé diéu khién hoat dong doc/viét cac
thanh ghi ctia n6. N6 con c6 mot flip flop dé tro dia chi byte cao/byte thip dang c6 & 8 chan sb
liéu cua né. Cac flip flop nay duge 1an lugt tw dong lat trang thai dé cho phép cép ra 16 bit dia
chi nho chi mot cong 8 bit. Tat nhién dé diéu khién hoat dong cia DMAC can phai lap trinh khoi
dau né, va l1ap trinh cic hoat dong sau d6 ctia nd. DMAC c6 thé lap trinh dé truyén 1byte cho
mdi request, 1 khdi cac byte cho mdi request, hay truyén cho dén khi nhan dugc 1 tin hiéu ding
tr chan vao/ra EOP#.

Dai thé phai lam cac viéc sau:

- Viét tur diéu khién vao dia chi trong 1101 dé xo4 flip flop trong
- Viét tir diéu khién vao dia chi trong 1000
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- Viét tir mode cho mbi channel (dung dia chi trong 1011)
- Viét ra dia chi nh¢ dau tién toi dia chi trong cua thanh ghi co s& cho moi channel ta can
- Viét ra s6 byte ta muon truyén to1 dia chi trong cua thanh ghi dém so luong tir co s&

cho moi kénh

- Viét tu/ céc tu diéu khién dé xoa mat na cho channel/ cac channel can dung.

Table a
SIGNALS
A3 A2 Al A0 IOR | IOW OPERATION
1 0 0 0 0 1 READ STATUS REGISTER
1 0 0 0 1 0 WRITE COMMAND REGISTER
1 0 0 1 0 1 ILLEGAL
1 0 0 1 1 0 WRITE REQUEST REGISTER
1 0 1 0 0 1 ILLEGAL
1 0 1 0 1 0 WRITE SINGLE MASK REGISTER SET
1 0 1 1 0 1 ILLEGAL
1 0 1 1 1 0 WRITE MODE REGISTER
1 1 0 0 0 1 ILLEGAL
1 1 0 0 1 0 CLEAR BYTE POINTER FLIP/ FLOP
1 1 0 1 0 1 READ TEMPORARY REGISTER
1 1 0 1 1 0 MASTER CLEAR
1 1 1 0 0 1 ILLEGAL
1 1 1 0 1 0 CLEAR MASK REGISTER
1 1 1 1 0 1 ILLEGAL
1 1 1 1 1 0 WRITE ALL MASK REGISTER BITS
Table b
NAME SIZE NUMBER
BASE ADDRESS REGISTER 16 BITS 4
BASE WORD COUNT REGISTER 16 BITS 4
CURRENT ADDRESS REGISTER 16 BITS 4
CURRENT WORD COUNT REGISTER 16 BITS 4
TEMPORARY ADDRESS REGISTER 16 BITS 1
TEMPORARY WORD COUNT REGISTER 16 BITS 1
STATUS REGISTER 8 BITS 1
COMMAND REGISTER 8 BITS 1
TEMPORARY REGISTER 8 BITS 1
MODE REGISTER 6 BITS 4
MASK REGISTER 4 BITS 1
REQUEST REGISTER 4 BITS 1
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CHANE | REGISTER OPERATIO SIGNAL INTERNAL | DATA BUS
L N C_S IO—R m A3 A2 Al A0 FLIP - FLOP | DBO - DB7
0 BASE AND CURRENT | WRITE 0 1 0 0 0 0 A0 - A7
ADDRESS 0 1 A8 - Al15
READ 0 1 0 0 0 0 A0 - A7
CURRENT ADDRESS 0 1 A8 - Al15
WRITE 0 0 1 0 0 0 WO - W7
BASE AND CURRENT WORD 0 1 W8 - W15
COUNT READ 0 0 1 0 0 0 WO - W7
0 1 W8 - W15
CURRENT WORD COUNT 0 1 0 0 0
1
0 1 0 0 0
1
0 0 1 0 0
1
0 0 1 0 0
1
1 BASE AND CURRENT | WRITE 0 1 0 0 0 0 A0 - A7
ADDRESS 0 1 A8 - Al15
READ 0 1 0 0 0 0 A0 - A7
CURRENT ADDRESS 0 1 A8 - Al15
WRITE 0 0 1 0 0 0 WO - W7
BASE AND CURRENT WORD 0 1 W8 - W15
COUNT READ 0 0 1 0 0 0 WO - W7
0 1 W8 - W15
CURRENT WORD COUNT 0 1 0 0 0
1
0 1 0 0 0
1
0 0 1 0 0
1
0 0 1 0 0
1
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BASE AND CURRENT
ADDRESS

CURRENT ADDRESS

BASE AND CURRENT WORD
COUNT

CURRENT WORD COUNT

WRITE

READ

WRITE

READ

— O~ O~ O~ O

A0 - A7

A8 - AlS
A0 - A7

A8 - AlS
WO - W7
W8 - W15
WO - W7
W8 - W15

BASE AND CURRENT
ADDRESS

CURRENT ADDRESS

BASE AND CURRENT WORD
COUNT

CURRENT WORD COUNT

WRITE

READ

WRITE

READ

— O P OrRPOFRP OO0 OOPOORPORPO—R OO0 OOOCOCO0O

— O~ O~ O~ O

A0 - A7

A8 - AlS
A0 - A7

A8 - AlS
WO - W7
W8 - W15
WO - W7
W8 -WI15
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Bang :

Cac thanh ghi va dia chi trong cua DMACS8237.
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Gi,o trxnh Kiln trdéc m.y t¥nh
Ng6 Nhu Khoa

Trong may tinh AT ta dung hai DMAC, dia chi cua chung trong mapping I/O 1a nhu sau:

000 -01F : DMAC 1(8237A)

0CO0 -0DF : DMAC 2 (8237)

087, 083, 081, 082, 08B, 089, 08A, 08F: DMA Page Register (cép cac dia chi A16 -A23
chocackénh 0, 1, 2, 3, 5, 6, 7, va lam tuoi).

Bén kénh cia DMAC 1 (d4nh s tir 0 t6i 3 ) ding dé truyén sd liéu 8 bit giita cac adapter
1/O 8 bit v6i nhé 16 bit. Mdi kénh c6 thé giup truyén 16 MByte sb liéu t6 chic thanh cac khdi 64
kByte. ( Cac chan BHE la ddo cua AO0).

DMAC?2 ¢6 cac kénh tir 4 -7. Kénh 4 dung dé ndi tang bon kénh 0 dén 3 vao VXL. Ba
kénh 5, 6, 7 dung truyén sb lidu 16 bit giita cdc adapter I/O16 bit véi nhd 16 bit. Cac kénh DMA
c6 thé truyén 16 MByte cta cac khdi 128 kByte. Cac kénh 5, 6, 7 khong thé truyén sb liéu cia
céc byte bat dau bang dia chi 1¢ (cac chan A0, va BHE déu = 0).

Trong slot ISA cua may vi tinh AT co cdc chan sau dung cho hai DMAC:
DRQO, DRQI, , DRQ2, DRQ3, DRQ4, DRQ5, DRQ6, DRQ7 va
DACKO ACK1, DACK2, DACK3, DACK4, DACKS, DACK6, DACK7.

CHUONG VII. GIAO DIEN TRONG MAY VI TiNH

Mot hé théng may tinh dién hinh tir ¢& nho dén c¢& trung binh, bao gdm mot bo vi xir Iy
trung tdm, bd nhd trong va hé thong phdi ghép vao/ ra. Cac thanh phan nay lién hé v4i nhau
thong qua h¢ thong cac bus. Chuong nay s& nghién ciru phan cudi cling ciia hé thong may tinh, la
bd phdi ghép vao/ ra. Cu thé 13 cac chip phdi ghép vao/ ra, may tinh duoc lién hé véi thé gidi bén
ngoai thong qua cac chip nay.
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Gi,o trxnh Kiln trdéc m.y t¥nh
Ng6 Nhu Khoa

I. Cac chip vao/ ra (I/0O chip)

Trong thé gisi may tinh, da co rat nhiéu loai chip vao/ra va cac chung loai chip mdi cling
lién tuc xuét hién. Trong sb cac chip thong dung co6 thé noi dén cac chip diéu khién truyén thong
UART, USART, chip diéu khién hién thi man hinh CRTC, chip diéu khién cac don vi 6 dia
HDC/FDC va cac chip diéu khién vao/ ra qua cac cong song song PIO.

L1. Chip nhan - phdt khong dong bg UART

Chip UART (Universal Asynchronous Receiver Transmitter), c6 thé doc mét byte dit liéu
tir bus dir lidu va chuyén timg bit dit liéu ctia nd 1én dudng day nbi tiép toi cac thiét bj dau cudi
(terminal) hodc nhan dit liéu tir terminal. Cac chip UART thudng hoat dong & toc do tir 50bps tdi
19,2 Kbps.

L.2. Chip nhin - phdt dong bé/khéng dong bp USART

Chip USART(Universal Synchronouns Asynchronous Receiver Transmitter) c6 thé quan
Iy viéc truyén di liéu dong b bang viéc sir dung nhiéu giao thirc khac nhau, ciing nhu c6 thé st
dung tat ca cac chirc ning cia UART.

1.3. Cac chip vao/ra song song PIO(Parallel 1/0)

Mot trong nhung chip PIO dién hinh 14 chip 8255A, nhu hinh 7.1. N6 ¢6 24 cong vao/ra,
c6 thé ghép ndi v6i moi thiét bi twong thich TTL, ~nhu ban phim, céc chuyén mach, may in. Cho
phép CPU doc hodc ghi cac bit dit liéu trén moi céng vao/ra, 1am cho chip nay hoat dong rat linh
hoat.

CPU c6 thé dinh c4u hinh cho 8255A bang cach nap gia tri cho cac thanh ghi trang thai
bén trong vi mach nay.

Vi mach gom:

a. Phan ghép néi véi vi xiv ly co:

- B dém sb liéu dé trao ddi dit liéu hai chiéu (vao, ra) gilra vi xtr ly va vi mach.

- Bo logic diéu khién doc/ghi, tirc 1a b giai ma dia chi l1énh cho cac thanh ghi dém va
thanh ghi diéu khién.

b. Phin ghép néi véi cdc thiét bi ngodi cé:

- Tram A va tram B, mdi tram nay dugc gin voi mot thanh ghi chdt 8 bit, co chirc ning
vao hodc ra tuy theo chuong trinh khoi phat.

- Tram C 8 bit, chia thanh hai phan, ntra thp 4 bit va nira cao 4 bit.
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Tuy theo ché do st dung duoc xac lap boi loi diéu khién, tram C c6 thé duoc dung dé
trao doi dir liéu vao hodc ra (ché d6 0); diéu khién hodc dbi thoai voi thiét bi ngoai va vi xir Iy
khi tram A va tram B ¢ ché d6 0 bang cach xac ldp va xo4 timng bit PG; ; diéu khién hodc ddi
thoai vai thiét bi ‘ngoai va vi xu ly khi cac tram A va B ¢ chédo 1 va 2.

O céac ché do 1 va 2, doc cac bit cua tram C, ta biét dugc trangh thai cuia tram A va B.

¢. Phin cdc mach diéu khién ngi bé:
Co6 cac khoi dieéu khién (nhom A hay nhém B) céc tram A, B va C.

I.1.1. Céc 1énh ghi va doc cac ctra (tram) va cac thanh ghi diéu khién
V6i t6 hop cua cac tin hiéu dia chi (Ao, A1), chon chip (CS), cac 1énh doc (RD), va ghi
(WR) cua vi xur ly

CHUONG VII. VAO RA DU LIEU VOI THIET BI NGOAI VI
I. Vai trd va nhiém vu ciia b phdi ghép
L1. Vai tré ciia bé phéi ghép

Bo phdi ghép nam trung gian giita may vi tinh va cac thiét bi ngoai, dong vai tro trung
chuyén di liéu (nhan va truyén) giira ching.

Khi truyén dit liéu tir may vi tinh ra thiét bi ngoai, bd phdi ghép dong vai tro nhéan dit lidu
tir may tinh va 1a ngudn cap di liéu cho thiét bi ngoai.

Khi truyén dir lidu tir thiét bi ngoai vao may vi tinh, bd phdi ghép déng vai tro nhan dir
lidu tir thiét bi ngoai va 1a ngudn cip dit liéu vao cho may tinh.

1.2. Nhigm vu ciia bé phoi ghép.
Bo phoi ghep lam nhiém vu phéi hop trao 601 dir liéu gitra may tinh va thiét bi ngoai vé
mirc va cong sudt ciia tin hiéu, vé dang tin hiéu, vé tdc do va phuong thic trao doi.

1.2.1. Phéi hop vé mirc va cong suét tin hiéu

Mirc tin hiéu ciia may vi tinh thudong 1a mirc (0V, 5V) trong khi cia cac thiét bi ngoai,
hodc & muic cao (£ 15V, + 48V) hodc rit thap (<<1V). Do d6, bd phdi ghép phai bién doi cac
muc trén cho phu hop.
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Cong suit cua cac tin hiéu trén bus dit liéu cia may vi tinh rat nho (cd vai chuc mA),
trong khi can cong suét 16n hon nhiéu cho thiét bi ngoai. Do d6 bo phdi ghép phai bién doi cong
suat cho phu hop.

O cac ngd vao va ngd ra ctia bo phdi ghép thuong ding cac mach dém ba trang thai.

1.2.2. Phéi hop vé dang dit liéu (tin hiéu).
B0 phoi ghép phai dam bao tinh tuong thich v€ co ché trao d61 dir liéu gitra may tinh va
thiét bi ngoai.

1.2.3. Phdi hop vé toc d trao d6i dit liu.

May tinh thudng hoat dong voi tdc do cao, trong khi cac thiét bi ngoai thuong hoat dong
cham hon. Do d6 bo phdi ghép phai co kha ning cép, nhan dit liéu nhanh véi may tinh, nhung
voi thiét bi ngoai thi nguoc lai .

1.2.4. Phéi hop vé phuong thire trao dbi dir liéu.

Pé dam bao sy trao d6i dir liéu mot cach tin cy, can co bd phdi ghép va phuong thirc
trao doi dir liéu dién ra theo mot trinh tu nhat dinh va hop 1y.
- Néu viéc trao doi dir liéu do may tinh yéu cau thi qud trinh dién ra nhi sau:

May tinh dua 1énh diéu khién dé khoi dong bd ph01 ghép hay thiét bi ngoai.

May tinh doc tin hiéu tra 10i. Néu c6 tin hiéu sin sang mdi trao ddi tin, néu khong, thém
mot chu ky cho va doc lai trang thai.

May tinh trao ddi tin khi doc thdy trang thai sin sang.

- Néu viéc trao doi tin do TBN yéu cau: dé giam thoi gian cd doi trang thai sin sang cua TBN,
may tinh c6 thé khoi dong TBN rdi thuc hién cac nhiém vu khac. Viéc trao doi tin dién ra khi:

TBN giri yéu cdu trao doi tin t6i bo xir 1y ngat cua khdi ghép ndi, dé dua yéu cau ngit
chung trinh dén may tinh.

Néu c6 nhiéu thiét bi ngoai ciing giri yéu cau, KGN xir Iy theo mirc uu tién ngit dinh
trude, rdi dua yéu cau trao doi tin cho may tinh.

May tinh nhan yéu cAu, chuén bi trao doi va gui tin hiéu x4c nhén san sang trao doi.

KGN nhén va truyén tin hiéu x4c nhan cho TBN.

TBN trao doi tin voi KGN va KGN trao d6i tin v6i may tinh (néu 13 dua tin vao) hoic
may tinh trao doi tin véi KGN va KGN trao d6i tin voi TBN (néu 1a dua tin ra).

II. Céu tric chung ciia khdi ghép néi
II.1. Nhiém vu ciia cdc khéi trong KGN.

KGN c¢6 nhiém vu chung 1a nhan va chuyén tin giira may tinh va TBN. Nhung cu thé, c6
nhitng nhi¢m vu nho khéc nhau trong so d6 khoi. Nhitng nhiém vu va cac khoi tuong tng 1a:

1. Ghép néi va bién doi tin giita MT - KGN va KGN - TBN vé:
- Mtic va cong sudt tin hiéu.
- Dang tin (song song, ndi tiép, tin hiéu sd, tin hiéu analog).
2. Giai ma dia chi, giai ma lénh cho cac thanh ghi dém cua KGN.
3. Ghi nhdn trang thdai TBN hay yéu cau trao doi tin ciia TBN, xtt Iy yéu cau uu tién, giri yéu cau
vao MT va xé4c nhan trao ddi tin tor MT.
4. Ghi nhdn, bién doi dang tin, phat tin cho thiét bi nhan tin.
5. Nhdn va phdt tin hiéu nhip thoi gian trao doi tin cho cdc khoi trong KGN va TBN.
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1. Khéi phéi hop dwong ddy MT.

Khdi c6 nhiém vu:

- Phbi hop mtrc va cong suat tin hidu vé6i bus I/O ciia MT.

- C6 1ap bus 1/0 véi cac TBN khi khong trao dbi tin.

- biéu khién dua tin ra, dua tin vao bus I/O.

Céc nhiém vy trén dugc thyc hién nho cac vi mach dém ba trang thai.
2. Khoi gidi ma dia chi - lénh.

MSi thanh ghi dém (diéu khién, trang thai, sf} liéu doc vao, sb liéu dua ra) cia KGN duoc
chon dé ghi va doc tin nho cac 1€nh doc, ghi tir khoi gid ma dia chi - Iénh. Khoi gidi ma nay la
nhimg vi mach giai ma hay t6 hop cac cong logic. L6i vao duogc noi véi bus I/O ciia MT, d€ nhén
cac tin hiéu dia chi (Ay .. Ay), tin hi¢u diéu khién doc, ghi, céc tin hi¢u chot dia chi, chot dir li¢u.
L6i ra ctia khoi nay 1a cac tin hiéu doc, ghi cho tirng thanh ghi dém ciia KGN.

3. Cdc thanh ghi dém gom:

- Thanh ghi diéu khién ché d6 hoat dong, thanh ghi diéu khién TBN.

- Thanh ghi trang thai hay yéu cau trao d6i tin cia TBN.

- Thanh ghi dém s6 liéu ghi

- Thanh ghi dém s6 liéu doc.

4. Khoi xir Iy ngat.

Khi nhén, che chan yéu cau trao doi tin cia TBN, xtr 1y uu tién va dua yéu cau trao doi
tin vao MT.

5. Khéi phat nhip thoi gian.

~_ Phat nhip thoi gian cho cac hoat dong tl:uyén va xu ly tin trong KGN hay TBN. Do6i khi,
dé dong bo, khoi con nhan tin hiéu nhip dong ho tir MT.

6. Khoi dém TBN.

Khoi ¢6 thé bién doi mure (TTL), bién do6i cong suat (cho cac TBN la cdc mach diéu khién
cong suat) va bien doi vé dang tin.

7. Khéi diéu khién:

Diéu khién hoat dong cta cac khdi, nhu khéi phét nhip thoi gian, ché 6 hoat dong, vv... .
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II1. Giai mi dia chi cho bd ghép ndi.

Viéc giai ma dia chi cho by ghép nbi ciing gan gidng nhu giai ma dia chi cho mach nhe.
Chu yéu ta nghién ctru viée giai ma dia chi cho cac cong. Thong thuong cic cong co dia chi 8 bit
tai AO-A7 hodc c6 dia chi 16 bit tai A0-A15. Tuy theo d¢ dai ctia todn hang trong 1énh 1a 8 hay
16 bit ta s& co 1 cong 8 bit hay 2 cong 16 bit c6 dia chi lién nhau dé tao nén tir v6i do dai twong
tg. Trong thuc té it c6 hé sir dung hét 256 cong 1/0 khac nhau, nén ta chi xét ¢ day cac bo giai
ma dia chi 8 bit AO-A7 va mach giai ma thong dung nhu 74LS138 dé tao ra céc xung chon thiét
bi.
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