Tai ligu Céu triic mdy tinh & Hop ngiv Téng quan vé hé thong mdy tinh

] Qhu’qng 1 ] ] ]
TONG QUAN VE CAU TRUC MAY TINH

1. Ngoén ngir, cap may va may ao (Language, level and
virtual machine)

1.1. Gi&i thiéu
May tinh s6 (Digital computer) la may giai quyét cac van dé bang cach thuc hién
cac chi thi do con nguoi cung cap. Chu01 cac chi thi nay goi la chuong trinh (program).
Cac mach di¢n tr trong mot may tinh s6 s& thuc hién mot sb gid1 han cac chi thi don gian
cho trudc. Tap hop céc chi thi ndy goi 1a tip 1énh ctia may tinh. T4t ca cac chuong trinh
mudn thyc thi déu phai dugc bién doi sang tap 1énh trude khi duoc thi hanh. Céac 1énh co
ban la:
- Cong 2 sd.
- So sanh vo1 0.
- Di chuyén dir liéu.

Tap lénh cta mdy tinh tao thanh mot ngdn ngir gitp con ngudi cb thé tac dong 1én
may tinh, ngén ngir nay g01 la ngdn ngtr may (machine language). Tuy nhién, hau hét cac
ngdn ngit may déu don gian nén dé thyc hién mot yéu cau nao do, nguoi thiét ké phai
thue hién mot cong viéc phue tap. Do la chuyen cac yéu cau nay thanh céc chi thi c6 chta
trong tap 1énh cua may. Van dé nay co thé giai quyet bang cach thiét ké mot tap 1énh méi
thich hop cho con nguoi hon tap 1énh da cai dat san trong may (built-in). Ngbn nglr may
s& duoc goi 1a ngdn ngit cap 1 (L1) va ngdn ngi vira duoc hinh thanh goi 13 ngdn ngit cap
2 (L2).

Mot phuong phap thuce thi chuong trinh L2 14 chuyén mét 1énh trong L2 bﬁng mot
chudi cac 1énh twong duong trong L1. Két qua 1a s& tao thanh mot chuong trinh L1 va
may tinh s€ thuc hién chuong trinh twong duong L1 thay vi thuc hién chuong trinh L2.
K¥ thuat nay goi 1a bién dich (compile). Cach khac 1a mdt 1€nh trong chuong trinh L2 s&
dugc xem nhu dir liéu ngd vao ctia chuong trinh L1 va toan bd chuong trinh L2 s€ duoc
thuc thi tudn tu. Ky thuat nay goi 1a thong dich (interprete), nd khong yéu cau tao ra mot
chuong trinh méi trong L1.

Bién dich va thong dich déu thuc hién chuong trinh L2 thong qua tap 1énh trong
chuong trinh L1. Ching khac nhau ¢ chd 1a khi bién dich thi toan bo chuong trinh L2 s&
duoc chuyén thanh chudi 1énh L1 rdi sau d6 méi duoc thyc thi con d6i vOi phuong phap
thong dich thi s& thuc thi timg 1énh trong L2. Dé thuin tién hon, ta gia sir ton tai mot may
tinh stir dung ngon ngtr may la L2, ta goi may tinh nay la may 4o (virtual machine).

Tuy nhién, trong thuc té, dé c6 thé thyc hién bién dich va thong dich , cac ngdn
ngir L1 va L2 khong dugce khac nhau nhiéu. Nhu vay, ngdn ngtr L2 cing khong that su
gitp ich nhiéu cho ngudi thiét ké. Do d6, mot tap 1énh ké tiép dugc hinh thanh s& huorng
vé con ngudi nhiéu hon 1a ~may tinh, tap 1énh nay s€ tao thanh mot ngdn ngir va ta goi 1a
ngdn ngit L3. Ta c6 thé viét cac chuong trinh trong L3 nhu 13 d4 ton tai may tinh st dung
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ngon ngr L3 (may ao L3). Cac chuong trinh nay s€ dugc dich sang ngon ngir L2 va dugc
thuc thi bang mot chuong trinh dich L2.
Viéc xay dung toan bo chu5i cac ngon ngr, mdi ngdn ngir dugc tao ra sé thich hop

hon ngén ngir trude do s€ co thé tlep tuc cho dén khi nhan dugc ngdn ngir thich hop nhat.
So d6 mot may a0 n cip c6 thé biéu dién nhu sau:

Cépn May 40 Mn dung ngén Chuong trinh trong Ln dugc dich thanh
ngt may Ln ngon ngilr cia may cap thap hon

Cép 3 May a0 M3 dung ngén Chuong trinh trong L3 dugc dich thanh
nglr may L3 ngon ngtr L2 hay L1

Céap 2 May 40 M2 dung ngén Chuong trinh trong L2 dugc dich thanh
nglr may L2 ngdn nglr may L1

Cép 1 May tinh s6 M1 dung Chuong trinh trong L1 dugc thuc thi

ngén ngr may L1 truc tiép bang cac mach dién tir

Hinh 1.1. Méy 40 n cép

Mot may tinh sd c6 n cp c6 thé xem nhu ¢6 n-1 may 4o khac nhau, mbi may 4o cd
mot ngdn ngit may riéng. Cac chuong trinh viét trén cac may ao nay khong thé thuc thi
tryc tiép ma phai dich thanh cic ngon ngir may cap thap hon. Chi c6 may that dung ngén
ngtr may L1 moéi co thé thue thi truc tiép bang cac mach dién tir. Mot 1ap trinh vién sir
dung may ao cip n khong can biét tit ca cac trinh dich nay. Chuong trinh trong may ao
cap n s& duoc thuc thi bang cach dich thanh ngon ngit may cap thap hon va ngén ngir may
nay s¢ dugc dich thanh ngon ngir may thip hon nira hay dich truc tiép thanh ngén ngi
may L1 va thuc thi truc t1ep trén cac mach dién tu.
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1.2. May nhiéu cap

Hau hét cdc may tinh hién nay gdm c6 6 cap:

Cép 5 Cép ngodn ngit hudng van dé

Dich (chuong trinh dich)
Cép 4 Cip ngdn ngit hop dich

Dich (hop dich)
Cép 3 Cép hé diéu hanh

Dich 1 phan (hé diéu hanh)

Céap 2 Cap may quy udc

Thong dich (vi chuong trinh)

Ciap 1 Cép vi lap trinh

Vi chuong trinh (phan

Cép 0 Cap logic sb

Hinh 1.2 — Cac cdp trén may tinh s6

Cip 0 chinh 13 phan cimg cta may tinh. Cac mach dién tir cua cap nay s& thyc thi
cac chuong trinh ngdn nglr may cua cap 1. Trong cap logic sd, dbi tuong quan tam 1a cac
cong logic. Cac cong nay dugc xdy dung tir mot nhém céc transistor.

Cap 1 1a cAp ngon ngit may that su. Cap nay c6 mot chuong trinh goi 1a vi chuong
trinh (microprogram), vi chuong trinh ¢6 nhiém vy thong dich cac chi thi cua cap 2. Hau
hét cac 1énh trong cap nay la di chuyén dir liéu tir phan nay dén phan khac cua may hay
thuc hién viéc mot sé kiém tra don gian.

Mdi méy cip 1 c6 mot hay nhiéu vi chuong trinh chay trén chung. MBbi vi chuong
trinh xac dinh mot ngdn ngir cap 2. Cac may céap 2 déu c6 nhiéu d1em chung ngay ca cac
may cip 2 cua cic hing san xuat khac nhau. Cac 1énh trén may cap 2 duogc thyc thi bang
cach thong dich boi vi chuwong trinh ma khong phai thyc thi tryc tiép bang phan cimg.
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Cép thtr 3 thuong 13 cap hdn hop. Hau hét cac 1énh trong ngdn ngit cia cip may
nay ciing c6 trong ngdn ngit cap 2 va déng thoi c6 thém mot tip 1énh méi, mot td chic bd
nho khac va kha nang chay 2 hay nhiéu chuong trinh song song. Cac 1énh moi thém vao
s€ dugc thuc thi bang mot trinh thong dich chay trén cap 2, goi la hé diéu hanh. Nhiéu
1énh cap 3 duoc thuc thi truc tlep do vi chuong trinh va mdt s6 1énh khac duoc thong dich
bang hé diéu hanh (do d6, cip nay 1a cp hdn hop).

Cap 4 that su 1a dang tuong trung cho mét trong cac ngon ngit. Cap ndy cung cip
mot phuong phap viét chuong trinh cho cac cdp 1, 2, 3 dé dang hon. Céac chuong trinh
viét bang hop ngir duoc dich sang cac ngdn ngit cta cap 1, 2, 3 va sau d6 duoc thong dich
bang cac may ao hay thuc twong tng.

Cap 5 bao gom cac ngdn ngir duoc thiét ké ‘cho ngudi 1ap trinh nham giai quyét
mot vin dé cu thé. Cac ngdn ngit nay duoc goi 1a cAp cao. Mot sb ngdn ngit cAp cao nhu
Basic, C, Cobol, Fortran, Lisp, Prolog, Pascal va cac ngdn ngit 1ap trinh huéng ddi tuong
nhu C++, J++, ... Cac chuong trinh viét bang cac ngdn ngit nay thuong duoc dich sang
cap 3 hay 4 bang cac trinh bién dich (compiler).

1.3. Qua trinh phat trién cia may nhiéu cap

Cac may tinh dau tién trong thap nién 40 chi ¢6 2 cap: cAp may quy udc va cap
logic 6. Cac 1ap trinh vién phai lam viéc trén cap may quy udc va chuong trinh duoc
thue thi trén cap logic sd. Trong thap nién 50, Wikes dé xuét y tuong thiét ké may tinh 3
cap. May tinh ndy c6 mot trinh thong dich cai dat san, khong thay d6i, c6 nhiém vu thuc
thi cac chuong trinh trong cdp may quy udc. Nhu vay, phan cing chi thyc thi cac vi
chuong trinh voi s 1énh gi6i han nén cac mach dién tir ciing don gian hon.

Trinh dich hop ngir (assembler) va cac trinh bién dich cho ngén ngir cip cao
(compiler) phat trién vao nhitng nam 50 tao diéu kién d& dang hon cho 1ap trinh vién. Tuy
nhién, vao lic nay, lap trinh vién phai tu diéu hanh may. Vao nhiing nam 60, viéc tu dong
hoa cong viéc diéu hanh bit dau dugc thuc hién. Mot chuong trinh goi 1a hé dleu hanh
(operating system) lu6n dugc luu trir bén trong may tinh. Lap trinh vién cung cap cac thé
diéu khién va chuong trinh, chiing s& duoc doc va thuc thi bang hé diéu hanh.

Trong nhiéu nim tiép theo, hé diéu hanh cang tré nén phirc tap. Cac Iénh, tién ich
va ddc trung moi dugce thém vao cap may quy udc cho dén khi xut hién mot cip moi.
Mot s6 1énh ctia cAp méi nay gidng nhu cap may quy udc nhung mot s6 1énh lai hoan toan
khac, nhat 13 cac 1énh xuat nhép. 'Vao nhiing nam dau thap nién 60, cac nghién ciru ¢ dai
hoc Dartmouth, MIT di phat trién cac hé diéu hanh cho phép lap trinh vién co thé tac
dong tryc tiép 1én mdy tinh. Trong cac hé thong nay, thiét bi dau cudi tir xa duoc ndi voi
may tinh trung tam qua cac duong dién thoai. Mot 1ap trinh vién co6 thé gb chuong trinh
va nhan két qua tra vé tirc thoi ¢ bat ctr noi nao co thiét bi ddu cubi. Cac hé thong nay goi
13 hé théng chia sé thoi gian (time-sharing system).

2. Phan cirng va phan mém (Hardware and software)
Céc chuong trinh viét bang ngdn ngit may (cap 1) dugc thuc thi truc tiép bang cac
mach dién tr cia may tinh, khong c6 trinh thélgg dic}l va bién dich nao can thi¢p vao. Cac
mach dién tir cung v&i by nhd va cac thanh phan xuat / nhép tao nén phan cirng may tinh.
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Phan cimg bao gom cac mach tich hgp, cac board mach in, cable, nguon cung cap, bd
nhd, thiét bi dau cuoi, ...

Phian mém bao gdm cac giai thut va cic biéu dién cta cic giai thuat ndy goi 1a
chuong trinh. N6 chinh 1a tap hop cac 1énh tao thanh mot chuong trinh, chir khong phai la
cac phuong tién vat 1y luu trtr chiing.

Mot dang trung gian gilta phan mém va phan clig goi 1 phan déo (firmware). N6
chinh 1a thanh phan bao gébm phan mém dugc dat vao bén trong cac mach dién tir trong
qua trinh san xuit. Phan déo dugc dung khi chuong trinh khong thay d6i hay hiém khi
phai thay d6i nhu chuong trinh diéu khién dit trong ROM BIOS.

Mot thao tac bat ky thuc thi bang phﬁn mém c6 thé dugc gan truc tiép vao phﬁn
cing va mot 1énh bat ky thyc thi bang phan clng cling co thé duoc mo phong bang phan
mém. Quyét dinh dat mot s6 chirc nang vao phan mém va cac chtc ning khac vao phan
ctng duya trén cac yéu t gia thanh, toc do, do tin cy. Trén nhiéu may tinh dau tién, phan
cimg va phan mém dugc phan biét rd rang. Phan cing thuc hién vai 1énh don gian nhu
cong va nhay, cac thu tuc khac phai do 1ap trinh vién ty thiét ké. Sau d6, mét s6 thao tac
thudng xuyén thuc thi doi hoi cac nha thiét ké hudng dén yéu cau xay dung cic mach
dién tir thyc thi cac thao tic nay. Két qua 1a hinh thanh xu hudng di chuyén cac thao tac
theo hudng tir cip cao xudng cap thap hon. Mot s6 thao tac trude day duogc lap trinh ¢ cap
may quy ude, sau d6 dugc chuyén xudng thuc thi & phan cimg.

Tuy nhién, khi xuét hién thé hé may tinh dung vi 14p trinh va thé hé mdy tinh nhiéu
cap, lai xuét hién xu huéng nguoc lai, nghia 1a di chuyén cac thao tac tir cip thap 1én cap
cao hon. Vi du nhu 1énh cong s& duoc thuc hién truc tiép bang phan cimg & cac may trudc
kia. P41 voi may tinh duoc vi 1ap trinh hoa, 1énh cong cua cap may quy udc duge thong
dich bang mot vi chuong trinh chay trén cdp thap nhat va dugc thuc thi bang mot chudi
cac budc nho: tim Iénh, nap 1€nh, xac dinh Iénh, dinh vi dir li€u, tim va nap dir liéu tir bd
nhd, thuc thi phép cong va luu trit két qua.

Mot s6 dic trung trude day duogc 1ap trinh & cdp may quy udc, sau d6 duge thuc
hién bang phan cung hay vi chuong trinh:

- Céc lénh nhan, chia sb nguyén.

- Céc 1énh xtr Iy ddu chim dong.

- Cac Iénh goi thu tuc va quay vé tir 1énh goi thu tuc.

- Céc lénh dém.

- Céc 1énh quan 1y chudi ky tu.

- Cac dac trung lam tang tdc d6 tinh toan chudi: dinh dia chi chi sé va dinh dia
chi gian tiép.

- Cac dac trung cho phep chuong trinh di chuyén trong bd nhd sau khi da thuc
thi (cap phat lai bo nho).

- Céac xung clock cho thu tuc dinh thoi.

- Céc ngit bao hiéu cho may tinh.
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- Kha niang chuyén dbi qu4 trinh.

Nhu vy, ta thdy ranh gi6i giita phan cimg va phan mém 13 khong nhit dinh va
thudng xuyén thay ddi. Theo quan diém cua lap trinh vién, cach thic thuc thi mot 1énh 13
khong quan trong, ngoai trur téc do thyuc thi. Nhu vy, phan cling cua nguoi nay co thé 1a
phan mém cua nguoi kia. Tur do dan dén ¥ tuong thiét ké may tinh c6 cau tric (structured
computer). D6 13 ciu trac mot mdy tinh thanh mot chudi cac cap, 1ap trinh vién 1am viéc
trén cap n khong quan tam dén cac cap khac.

3. T6 chirc hé théng may tinh

3.1. CAu truc mét hé théng may tinh

B nh¢ trong

ROM RAM

CPU

< < Bus hé théng ﬂ >
AN u

Giao tiép Giao tiép
nhép xuat

i

J

Thiét bi nhap: Thiét bi xuét:
- Ban phim - Man hinh
- Chudt - May in
- Scanner - May vé
-Odia... -Odia ...
— —— v
Thiét bi ngoai

Hinh 1.3 — So d6 khdi mot hé thong may tinh

So dd khdi ciia mot hé théng may vi tinh c6 thé mé ta nhu hinh v&. N6 bao gébm
cac khoi:
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Khéi xiv Iy trung tim (CPU — Central Processing Unit): nhan va thuc thi
cac I¢nh. Bén trong CPU gdém cac mach di€u khién logic, mach tinh toan s6
hoc, ...

B¢$ nho (Memory): luu trit cac 1€nh va dir 1iéu. N6 bao gém 2 loai: b0 nhéd
trong va bd nhd ngoai. Bo nhé thuong duoc chia thanh cac 6 nhd nho. Mdi
6 nhé duge gan mot dia chi dé CPU c¢6 thé dinh vi khi can doc hay ghi dit
liéu.

Thiét bi ngoai vi (Input / Outpuy): dung dé nhap hay xuét dir liéu. Ban
phim, chudt, scanner, ... thudc thiét bi nhap; man hinh, may in, ... thudc
thlet bi xuét. Cac 6 dia thuoc bd nhéd ngoai cung c6 thé coi vira la thlet bi
xudt vira 1a thiét bi nhap. Cac thiét bi ngoai vi lién hé véi CPU qua cac
mach giao tiép 1/0 (I/O interface)/

Bus hé thong: tap hop cac duong day dé CPU c6 thé lién két véi cac bod
phén khac.

3.2. Hoat déng cua may tinh
Man hinh
A
o ] T 1
: Card man |
I hinh :
: x |
. |
| ,| Giaotiép |1 | Mayin
| S s B I song song | |
| ! :
| ! ' '
I !| RAM | | CPU [ 1
! i > < »  Giao ti€p J .| Modem
: : y Y : noi tiép I
e I ! !
i :
| > Card PHEN PC
| —— mang | |
| Dicu khién l
: 0 dia : Ban phim
|
| . |
| j |
| Dia mém Dia cung !
|
| |

Hinh 1.4 — So d6 khéi mot PC véi cac thiét bi ngoai vi
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CPU duoc nbi véi cac thanh phan khac bang bus hé théng nghia 1a s& co nhiéu
thiét bi cing dung chung mot hé thdng day dan dé trao ddi dir liu. Do do, dé hé théng
khong bi xung dot, CPU phai xur ly sao cho trong mdt thoi diém, chi c6 mot thiét bi hay 0
nhé da chi dinh méi ¢6 thé chiém dung bus hé¢ théng. Do muc dich nay, bus hé théng bao
gom 3 loai:

- Bus dit liéu (data bus): truyén tai dir liéu
- Bus dia chi (address bus): chon 6 nhé hay thiét bi ngoai vi

- Bus diéu khién (control bus): hd tro trao d6i thong tin trang thai nhu phan
biét CPU phai truy xudt bd nhé hay ngoai vi, thao tac xir 1y 1a doc/ghi, ...
CPU phat tin hiéu dia chi cua thiét bi 1én bus dia chi. Tin hiéu nay dugc dua vao
mach giai mi dia chi chon thiét bi. B¢ giai ma s€ phat ra chi mét tin hiéu chon chip ding
s& cho phép mé bd dém cua thiét bi can thiét, dit liéu luc nay s& duoc trao ddi gitra CPU
va thiét bi. Trong qua trinh nay, cac tin hi¢u diéu khién ciing duoc phat trén control bus dé
xé4c dinh muc dich cta qué trinh truy xuat.

3.3. Cac chip ho tro

3.3.1. Mach tao xung clock 8284
Mach tao xung clock dung dé cung cip xung clock cho CPU.

18

D—% CSYNC VCC 77U
o3| Pk X 16
o4 | ABNI X2 775
C——2 RDY1 ASYNC [,
D_6 READY EEL TD
07| BD2 FIC M+
o8| AEN2 OSC Ty
L—7F5 CLK RES 15
O—— GND RESET —U

8284
Hinh 1.5 — Mach tao xung clock 8284

CSYNC (Clock Synchronisation): ngd vao xung dong bd chung khi hé thong co
cac 8284 dung dao dong ngoai tai chan EFI. Khi dung mach dao dong trong thi phai néi
GND.

q PCLK (Peripheral Clock): xung clock f = f/6 (fx 1a tin sb thach anh) véi chu ky
bon phan 50%.

AEN1, AEN2 (Address Enable): cho phép chon cac chan twong ung RDY1,
RDY?2 bao hi€u trang thai san sang cuia b nhé hay thiét bi ngoai vi.

RDYI1, RDY2 (Bus ready): két hop véi AEN1, AEN2 tao cac chu ky doi & CPU
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READY: ndi dén chan READY ciia pP.
CLK (Clock): xung clock = fy/3, ndi véi chan CLK ctia CPU.
RESET: nbi v6i chan RESET ctia CPU, 13 tin hiéu khoi dong lai toan hé théng.

RES (Reset Input): chan khéi dong cho 8284, dugc ndi v6i mach RC dé tu khai
dong khi bat nguon.

OSC: ngd ra xung clock c6 tan sb fx.

F/‘E (Frequency / Crystal): chon ngudn tin hiéu chuan cho 8284, néu & mirc cao
thi chon tan s6 xung clock bén ngoai, nguoc lai thi dung xung clock tir thach anh.

EFI (External Frequency Input): xung clock tir bd dao dong ngoai.

ASYNC : chon ché d6 lam viéc cho tin hiéu RDY. Néu ASYNC = 1, tin hiéu
RDY c6 anh huong dén tin hiéu READY cho dén khi ¢6 xung am cua xung clock. Ngugc
lai thi RDY chi anh hudng khi xuat hién xung am.

X1,X2: ngd vao cua thach anh, dung dé tao xung chuan cho hé théng.

— o8 vece  csyne o
16 1 ¢ PCLK [5—O

|:| 512 AEN1 ——0
DT ASYNC RDY1 5—‘:'

-1 DTB EFL READY G_D
DT FIC RD?2 7—U

O—i11asc AEN2 ——0

15| RES CLK Fg—2

O—=— RESET GND [—0O

8284
Vcco AN A A

)|
iR
O/C

Hinh 1.6 — Mach khoi dong cho 8284
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3.3.2. Mach dinh th¢&i PIT — 8253 / 8254 (Programmable Interval

Timer)
D_;g A0 ouTo _Dig
O0—= A1 OuTlL 7 J
11 ouT2 /4
0147 G0 8
H—I61 G1 DO (=4
O——— G2 Dl e —H
9 e
E—75 P CLKO D3 [
O—Fg P CLK1L D4 50O
O—=>pcCLK2 D5 [5—X
22 | — D6 -
o—5]BD D70
o1 | WR
O——CS

8253
Hinh 1.7 — So db chan cua PIT 8253

OUT
D7+D0 | Dém Bo TK(())»
dirlice K> K> &m0 p—=="=
GATEQ
RD ‘ — OUT
WR__ | Dicy ® Bodem ™
khién > RS T
Al doc/ghi:>% I GATEI
A0, 2
s,
— OUT
Thanh Bo dém CLK?
ghi tir 2l CERZ
diéu <.‘:> @ « GATE2
khién v

Hinh 1.8 — So dd khdi cua PIT 8253

D7+ D0: bus dir ligu
CLKO + CLK2: ng vao xung clock cho cac bo dém
OUT0 + OUT2: ngd ra bd dém
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RD, WR : cho phép CPU doc / ghi dit liéu tir / dén céc thanh ghi cua 8253

Al, A0: giai ma chon bo dém hay thanh ghi diéu khién, thudng dugc nbi véi bus
dia chi cua CPU

Al | A0 Chon

0 |0 |BodémoO

0 |1 |Bddém 1

1 |0 |Bodém?2

1 |1 | Thanh ghi tir diéu khién

GO0 + G2 (Gate): cho phép hay cam cac bo dém hoat dong ( =I: cho phép, =O0:

cAm).
PIT 8253 ¢6 tit ca 5 ché do dém tuy thudc vao gid tri trong thanh ghi diéu khién.
SC1|SCO|RWI|RWO0| M2 | M1 | MO |BCD
N I J ~ A ~ J l
Chon bcf)ldém Binh dang dém
00: bo dém 0 0: dém nhi phan
01: bo dém 1 1: &m BCD (0 + 999)

10: bd dém 2
11: doc CWR trong 8254

Quy dinh phuong thirc Ché 36 ¢ém

doc/ghi 000: ché d6 0
00: chét bo dém 001: ché d6 1
01: doc/ghi byte thip o 010: ché do 2
10: doc/ghi byte cao 011:chedd 3
11: doc/ghi byte thap 100: ché do 4
trudc, byte cao sau 101: ché @6 5

Hinh 1.9 — Dang tir diéu khién cta 8253

PIT 8253 ¢6 3 bo dém 1ui 16 bit c6 thé lap trinh va doc 1ap véi nhau. Mdi bo dém
c6 tin hiéu xung clock riéng (8254 tuong ty nhu 8253 nhung c6 thém 1énh doc thanh ghi
tur dieu khién CWR). Dia chi cac thanh ghi cia PIT doi voi PC 1a:
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Tai ligu Céu triic mdy tinh & Hop ngiv Téng quan vé hé thong mdy tinh

Port (1) | Port (2) | Thanh ghi
40h 48h | B6 dém 0
41h 49h | Bodém 1
42h 4Ah | BO dém 2
43h 4Bh | CWR

s Cac che do dem:

Ché dj 0 (Interrupt on Terminal Count): tin hiéu ngd ra & mirc thip cho t6i khi bd
dém tran thi s€ chuyén 1én muc cao.

Ché dj 1 (Programmable Monoflop): tin hi¢u ngo ra chuyen xuong murc thap tai
canh 4m cua xung clock dau tién va s& chuyén 1én muc cao khi bd dém két thic.

Ché dj 2 (Rate Generator): tin hi¢u ngd ra xuéng mirc thap trong chu ky dau tién
va sau d6 chuyén 1én muc cao trong cac chu ky con lai.

Ché dé 3 (Square-Wave Generator): tuong tu nhu ché d6 2 nhung xung ngo ra la
song vuong khi gié tri dém chan va s€ thém mot chu ky & muc cao khi gia tri dém 1¢.
Ché d¢ 4 (Software-triggered Pulse): glong nhu ché d 2 nhung xung Gate khong

khoi dong qua trinh dém ma s& dém ngay khi s6 dém ban dau duoc nap. Ngd ra & mirc
cao dé dém va xudng muc thap trong chu ky xung dém. Sau d6, ngd ra s& trd lai mirc cao.

Ché d 5 (Hardware-triggered Pulse): giéng nhu ché d6 2 nhung xung Gate khong
khoi dong qua trinh dém ma dugc khoi dong bang canh duong cua xung clock ngd vao.
Ngd ra & muc cao va xuong muc thap sau mdt chu ky clock khi qué trinh dém két thuc.

¢ Ba chirc niing cia 8253 trong PC:

Cap nhat dong ho hé thong b6 dém 0 ciia PIT phat tuan hoan mot ngat cing qua
IRQO cua 8259 dé CPU c6 thé thay d01 ddng ho hé théng. Bo dém hoat dong trong ché do
2. Ngd vao duoc cap xung clock tan s6 1.19318 MHz. GO = 1 dé bo dém ludn dugc phep
dem Gi4 tri ban dau duoc nap 1a 0 cho phép PIT phat ra xung chinh xac voi tan
50:1.19318/65536 = 18.206Hz. Canh duong cua mdi xung nay s¢ tao ra mot ngat cing
trong 8259. Yéu cau nay s& din toi ngit 08h dé cap nhat dong ho hé théng 18.206 lan
trong 1 giay.

Lam twoi bé nhé: PIT ndi voi chip DMAC dung lam tuoi bo nhd DRAM. B dém
1 s& dinh ky kich hoat kénh 0 cia DMAC-8237A dé tién hanh 1 chu trinh doc gia lam
tuoi bd nhé. B nhd 1 hoat dong trong ché d6 3 phat sdng vudng véi gia tri nap ban dau 1a
18. Do d6 song vudng duoc phat ra c6 tan s6 1,19318 MHz/18 = 66288 Hz (chu ky bang
0.015s). Nhu vay ctr sau 15 ms canh duong cua song vuong nay s€ tao 1 chu ky doc gia
dé lam twoi bo nhé.

Phat séng dm véi tan sé bién doi ra loa ciia PC: B4 dém 2 cua PIT dugc dung dé
phat song am ra loa cua PC.
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Tai ligu Céu triic mdy tinh & Hop ngiv Téng quan vé hé thong mdy tinh

3.3.3. Mach diéu khién bus 8288
Mach diéu khién bus 8288 lay mot so tin higu dicu khién ciia CPU va cung cap cac
tin hiéu di€u khién can thiét cho hé vi xtr 1y.

o3| Sk S0 Mg -
S 27 ¢
D_S DT/R MCE/PDEN TD
o6 |ALF DEN ™75 -
C——— AEN CEN [,
I:'_8 MRDC ANTA TD
D—g AMWC IORC TD
DTO MWTC AIOWC TD
O——— GND lIowCc —3
8288

Hinh 1.10 — Mach diéu khién bus 8288

I0B (Input / Output Bus Mode): diéu khién dé 8288 lam viéc & cac ché do bus
khac nhau.

CLK (Clock): ngd vao lay tir xung clock hé thdng (tir 8284) va dung dé dong bo
toan bg cac xung dicu khién di ra tir mach 8288.

S$2,81, S0: cac tin hiéu trang thai ldy truc tiép tir CPU. Tuy theo cic gia tri nhan
dugc ma 8288 s€ dua cac tin hi¢u theo bang:

S2 | Sl |So |Tao tin hi¢u

0 0 0 INTA
0 0 1 IORC

o |1 |0 IOWC, AIOWC
0 1 1 Khong

I 10 0 | MRDC

I 10 |1 | MRDC

1 (1 |0

MWTC, AMWC
1 1 1 Khong

DT/R (Data Transmit/Receive): CPU truyén (1) hay nhan (0) dit liéu.

ALE (Address Latch Enable): tin hiéu cho phep chét dia chi, tin hiéu nay thuong
duoc noi voi chan G caa 74573 dé dicu khién chot dia chi.

~ AEN (Address Enable): cho thoi gian tré khoang 150 ns s& tao cac tin hiéu diéu
khién ¢ dau ra cua 8288 dé dam bao rang dia chi s dung da hop €.
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Tai ligu Céu triic mdy tinh & Hop ngiv Téng quan vé hé thong mdy tinh

MRDC (Memory Read Command): diéu khién doc bd nhd
MWTC (Memory Write Command): diéu khién ghi bo nhé

AMWC (Advanced MWTC),: giéng nhu MWTC nhung hoat dong som hon mdt
chut dung cho céc bd nhé cham dap tmg kip toc do CPU.

IOWC (1/0 Write Command): diéu khién ghi ngoai vi

AIOWC (Advanced IOWC),: gidng nhu IOWC nhung hoat dong s6m hon mot
chut dung cho céc ngoai vi cham dap ung kip toéc do CPU.

IORC (I/0O Read Command): diéu khién doc ngoai vi

INTA (Interrupt Acknowledge): ngd ra thong bao CPU chap nhén yéu ciu ngit
cua thiét bi ngoai vi

CEN (Command Enable): cho phép dua ra tin hiéu DEN va céc tin hiéu diéu khién
khac cua 8288.

DEN (Data Enable): diéu khién bus dit liéu thanh bus cuc bd hay bus hé thong.

MCE/ PDEN (Master Cascade Enable / Peripheral Data Enable): dinh ché do 1am
viéc cho mach di€u khién ngat PIC 8259 d€ no6 lam viéc ¢ ché do master.

3.3.4. Chip diéu khién ngat wu tién PIC 8259A (Priority Interrupt

Controller)

D+g IRO DO %D
D——ZT-IRl D1 —5——43
DT IR2 D2 S_D
DT IR3 D3 7—D
EF—§§—'IR4 D4 _E__4j
DT IR5 D5 5—Cl
L—5 IR6 D6 X
O—=— IR7 D7 /O
0—271 Ao CASO %El
26 | —— CASL[75 =
O 3| INTA CAS2 a

B—>1RD — | 16
O—i1WR SPEN [—O

B——cCs 17
INT —0O

8259A
Hinh 1.11 — So dd chan cua 8259A

Trong truong hop nhiéu yéu cau ngit can phai phuc vu, ta thuong dung vi mach
8259A dé giai quyét van d& wu tién. 8259A co thé giai quyét duogc 8 yéu cau ngit voi 8
murc uu tién khac nhau.
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Tai ligu Céu triic mdy tinh & Hop ngiv Téng quan vé hé thong mdy tinh

% Cac khdi chirc ning:
IRR (thanh ghi yéu ciu ngit): luu trit cac yéu ciu ngit tai ngd vao
ISR (thanh ghi phuc vy ngat): luu trit cac yéu cau ngit dang phuc vu
IMR (thanh ghi mat na ngat): luu trir mit na cia cac yéu ciu ngit tai ngd vao

Control logic (logic diéu khién): goi yéu cau ngat toi chan INTR cua CPU khi co
tin hiéu ngit tai ngd vao cuia 8259A va nhan tra 10i chap nhan yéu cau ngit hay khong

INTA tir CPU dé dua kiéu ngit vao CPU.
Data bus buffer (dém bus dit liéu): giao tiép gitra 8259A véi bus dit liéu caa CPU.

Cascade buffer / comparator (3¢m ndi ting va so sanh): luu trit va so sanh sb hiéu
cua céc ki€u ngat trong truong hop dung nhiéu mach 8259A.

INTA INT
A : T
Data bus —— >
<= buffer Control logic
| i i
¢
ﬁ A 4 \ 4 ﬁ
RD__q Read / ISR PR IRR & RO
WR_»d  wri (Interrupt (Priority (Interrupt
rite Service I Resol (— R + < IRI
A0 Logic ervice {(—) Reso ver) eques
Register) Register)
_ % <+ IR7
CS M A A A
5
2
=
gﬁg? | Cascade =
buffer / (—) IMR (Interrupt Mask Register)
CAS2 —»{ comparator
N

SP/EN T

¢ Cac tin hi¢u dieu khién:

CASO +2 (In, Oup): cac ngd vao chon mach 8259A t¢ (slave) tir mach 8259A chu
(master) trong trudng hop dung nhiéu mach 8259A dé ting yéu cau ngit.

Hinh 1.12 — So d6 khéi cua PIC 8259A
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Tai ligu Céu triic mdy tinh & Hop ngiv Téng quan vé hé thong mdy tinh

SP/EN (In, Out) (Slave Program / Enable Buffer): néu 8259A hoat dong & ché
d6 khong dung dém dit liéu thi tin hiéu ndy dung dé xac dinh mach 8259A 1a mach chu
(SP = 1) hay t& (SP = 0). Néu 8259A hoat dong & ché d6 co6 dém dir liéu thi tin hiéu nay
ding dé cho phép giao tiép giira 8259A va CPU, khi d6 mach 8259A 14 master hay slave
phai dua vao tur 1énh khoi dong ICW4.

INT (Ou): tin hiéu yéu cau ngit dua dén CPU (chan INTR).
INTA (In): nhan tra 16i chap nhan ngat hay khong tir CPU (chan INTA)
AO: cho phép chon cac tir diéu khién cta 8259A.

~ 8259A cho phep xur 1y 8 ngat v61 8 murc uu tién khac nhau. Trong truong hop hé
thong c6 so lugng ngat 16n hon thi c6 thé mac nhi€u 8259A lién tang.

18 11 18 11 1 40
O0—=— IRO DO (5 O—=— IR0 DO (514 O——5— GND VCC (5
D% IR1 D1 ;O N ;g IR1 D1 51;0 N o g AD14 AD15 %ﬂ
DT IR2 D2 8—5\ DT IR2 D2 [g 5\ =, 4| AD13 A16/S3 TU
DT IR3 D3 7—‘:\ DT IR3 D3 [ 5\ m, 5| AD12 A17/S4 TD
DTS IR4 D4 6_‘:\ DTQ IR4 D4 [ 5\ = 6| AD11 A18/S5 Tﬂ
0—521 IR5 D5 5] 0—52 IR5 D5 5 0——=— AD10 AL9/S6 55—
DT IR6 D6 [ DT IR6 D6 [ 5\ =, g | AD9 BHE/S7 TU
0—=+ |R7 D7 0—=H |R7 D7 SN \g 9| AD8 MN/MX 55—

27 27 N_10 | AB7 — _RD 3¢
AQ 1—EI AQ 1—E| — 11 | AD6 HOLD (RQ/GTO) Tﬂ
CSs 3—‘:‘ CSs 3—U 12 | AD5 HLDA (RQ/GT1) TD
BD 50 BD 50 oo INIi5]AD4  WR(LOCK) 50

12 WR g 12 WR g [\o 14 | AD3 10/M (S2) 572

15| CASO SP/EN |7 T3] CASO SP/EN |17 15| AD2 DIR (S1) 552

75| CAs1 INT [ 1= CAs1 INT [ S— AD1 DEN (S0) [5z—C

CAS2 INTA P — CAS2 INTA P— 5—17 ADO ALE (QS0) 55—
= 0—r|
8250A - Slave 8259A - Master e
|:‘T'CLK READY TD
O0—=— GND RESET F—=—0
8086

Hinh 1.13 — 8259A mic lién tang

3.3.5. Chip diéu khién truy nhap bé nhé truwc tiép DMAC 8237
(Direct Memory Access Controller)
DMAC 8237 ¢6 thé thuc hién truyén dir liéu theo 3 kiéu: kiéu doc (tir bd nhé ra
thiét bi ngoai vi), kiéu ghi (tir thiét bi ngoai vi dén bd nhd) va kiéu kiém tra.
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Tai ligu Céu triic mdy tinh & Hop ngiv Téng quan vé hé thong mdy tinh

o33 | A0 DBO 59 1+
oaa| AL DB1 28 -
B—35 A2 DB2 57—
E—371 A3 DB3 [5g
o3 | A DB4 53 o
D39 | A DBS 2 o
D40 | A8 DB6 51 -
O—— A7 DB7 —0
EF—lg— CLK DAKO —%%—43

19 DAKL 74—~

D—I HLDA AEN g—E\
0—5 1oR ASTB [15C
O0—¢ 10w HRQ —0O

o
8237
EOP Decrementor Incrementor o s
RESET Temp word Temp address » 1/O buffer
— count register register
cs £ & L
Bus 16 bit
READ—> 2 f Output buffer <§4 —AT
CLK o | ¢ v
AEN Tlmglg Read buffer R/W buffer
an

<+— Control Base Base w?rd Current Ct(lirrent v
ADST address coun address word count
MEMW 3 ¥ Y 5 Command

D E— control
MEMR —l _

D E— Write buffer | | Read buffer
IOW -

«> « /\ =
IOR % a“

2
T < Commandjc” ﬁ\/ ~/ “>[1/O buffer g
DACKO — DACK3J Priority
7<: encoderand | sk B
rotatin b N
HLDA tating
—| prority logic = P R/W || Status || Temp

HRQ < equest K Mode

Hinh 1.14 — So dd chan va so dd khdi cia DMAC 8237A
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Tai ligu Céu triic mdy tinh & Hop ngiv Téng quan vé hé thong mdy tinh

< Khéi Timing and Control (dinh thoi va diéu khién):

Tao cac tin hi¢u dinh thoi va diéu khién cho bus ngoai (external bus). C4c tin hiéu

nay dugc dong bo vaoi xung clock dua vao DMAC (tan s xung clock toi da 1a 5 MHz).
< Khéi Priority encoder and rotating priority logic (mi héa wu tién va
quay mirc wu tién):

DMAC 8237A c6 2 md hinh vu tién: mé hinh wu tién cé dinh (fixed priority) va
moé hinh wu tién quay (rotating priority). Trong mé hinh uu tién c¢b dinh, kénh 0 s& co
mirc wu tién cao nhat con kénh 3 ¢o murc uu tién thap nhat. Con d6i v6i mo hinh uu tién
quay thi mtrc vu tién khi khoi dong gidng nhu mé hinh wu tién c¢b dinh nhung khi yéu cau
DMA tai mét kénh nao dé dugc phuc vu thi s€ dugc dat xudng murc vu tién thap nhat.

< Khéi Command Control (diéu khién 1énh):
‘ Giai ma cac thanh ghi 1énh (x&c dinh thanh ghi s€ duogc truy xuét va loai hoat dong
can thuc hién).
+ Cac thanh ghi:
DMAC 8237A ¢6 tat ca 12 loai thanh ghi ndi1 khac nhau:

Tén Kich thuwéc (bit) | S6 lwong
Thanh ghi dia chi co s¢ (Base Address Register) 16 4
Thanh ghi dém tir co s& (Base Word Count Register) 16 4
Thanh ghi dia chi hién hanh (Current Address Register) 16 4
Thanh ghi dém tir hién hanh (Current Word Count Register) 16 4
Thanh ghi dia chi tam (Temporary Address Register) 16 1
Thanh ghi ¢ém tir tam (Temporary Word Count Register) 16 1

Thanh ghi trang thai (Status Register)
Thanh ghi 1énh (Command Register)
Thanh ghi tam (Temporary Register)
Thanh ghi ché 46 (Mode Register)
Thanh ghi mat na (Mask Register)

A B O 0 0 o
o

Thanh ghi yéu ciu (Request Register)

¢ Chirc ning cac chan cia 8237A:

CLK (Input): tin hi¢u xung clock cua mach. Tin hi¢u nay thuong duoc lay tir 8284
sau khi qua cong déo.
CS (Input): thudng duge ndi véi bo giai ma dia chi.

RESET (Input): khoi dong 8237A, duoc nbi v6i ngd RESET cua 8284. Khi Reset
thi thanh ghi mét na dugc 14p con cac phan sau bi xda:
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Tai ligu Céu triic mdy tinh & Hop ngiv Téng quan vé hé thong mdy tinh

+ Thanh ghi 1&€nh
+ Thanh ghi trang thai
+ Thanh ghi yéu cau
+ Thanh ghi tam
+ Flip-flop dau/cubi (First/Last flip-flop)
READY (Input): ni véi READY ctia CPU dé tao chu ky doi khi truy xudt cac thiét

bi ngoai vi hay bd nh¢é cham.

HLDA (Hold Acknowledge)(Input): tin hiéu chdp nhan yéu ciu treo tir CPU
DRQ, — DRQ; (DMA Request)(Input): cc tin hiéu yéu cau treo tir thiét bi ngoai

Vi.
DB0 — DB7 (Input, Output): ndi dén bus dia chi va dir liéu cia CPU
IOR , 10w (Input, Output): sir dung trong cac chu ky doc va ghi
EOP (End Of Process)(Input,Output): bit budce DMAC két thic qua trinh DMA
néu la ngd vao hay dung dé bao cho mot kénh bict 1a dir liéu da chuyén xong
(Terminal count — TC), thuong dung nhu yéu cau ngat d¢ CPU két thiic qua trinh
DMA.
A0 — A3 (Input, Output): chon cac thanh ghi trong 8237A khi 1ap trinh hay dung dé
chtra 4 bit dia chi thap.
A4 — A7 (Output): chira 4 bit dia chi
HRQ (Hold Request)(Output): tin hiéu yéu cau treo ¢én CPU
DACK,— DACK; (DMA Acknowledge)(Output): tin hiéu tra 101 yéu cau DMA cho
cac kénh.

AEN (Output): cho phép lay dia chi viing nhd can trao ddi
ADSTB (Address Strobe)(Output): chét cac bit dia chi cao A8 — A15 chira trong

cac chan DB0O — DB7

MEMR , MEMW (Output): ding dé doc / ghi b nhd.
% Céc thanh ghi ni:
Céc thanh ghi ndi trong DMAC 8237A duoc truy xuit nhd cac bit dia chi thap A0

— A3.
Bit dia chi Pia
. Chon chirc nang R/W?

A3 | A2 | A1 | A0 | chi

0 0 0 0 X0 | Thanh ghi dia chi bo nhd kénh 0 R/W

0| 0| 0 [ 1 | X1 |Thanhghidém tikénhO R/W

0 0 1 0 X2 | Thanh ghi dia chi bo nhé kénh 1 R/W

0| 0| 1 | 1 | X3 |Thanh ghidém tirkénh I R/W
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Téng quan vé hé thong mdy tinh

0 1 0 0 X4 | Thanh ghi dia chi by nh¢ kénh 2 R/W
0| 1] 0| 1 | X5 |Thanh ghi &m tir kénh 2 R/W
0 1 1 0 X6 | Thanh ghi dia chi bo nhé kénh 3 R/W
0| 1 | 1 | 1 | X7 |Thanh ghidém tir kénh 3 R/W
1 0 0 0 X8 | Thanh ghi trang thai / 1énh R/W

1|10 0 | 1 | X9 |Thanh ghiyéucau Y%

1 0 1 0 XA | Thanh ghi mét na cho mot kénh W

1|10 | 1 | 1 | XB |Thanh ghichédo W

1| 1] 0| 0 | XC |Xoaflip-flop dau/cudi W
1 1 0 1 XD | Xda toan bd cac thanh ghi / doc thanh ghi tam W/R

1 1 1 0 XE | X6a thanh ghi mat na W

1 1 1 1 XF | Thanh ghi mat na W

Dia chi cac thanh ghi ngi dung ghi / doc dia chi:

Kénh | JOR | JTOW| A3 | A2 | A1 | A0 Thanh ghi R/W?

0 1 0 0 0 0 0 | Dia chi co so va dia chi hién hanh \W

0 1 0 | 0| 0| 0 |Bbiachihiénhanh R

1 0 | 0] 0] 0| 1 |Bodémcosdvabddém hién hanh W

0 1 0| 0| 0| 1 |Bodémhiénhanh R

1 1 0 0 0 1 0 | Dia chi co so va dia chi hién hanh W

0 1 0 | 0| 1 | 0 |BDiachihiénhanh R

1 0 | 0| 0] 1 | 1 |Bodémcosdvabddém hiénhanh W

0 1 0| 0| 1 | 1 |Bodémhiénhanh R

2 1 0 0 1 0 0 | Dia chi co so va dia chi hién hanh W

0 1 0 | 1 | 0| 0 |BDiachihiénhanh R

1 0 | 0| 1| 01| 1 |Bodémcosdvabddém hiénhanh W

0 1 0 | 1 | 0| 1 |Bodémhiénhanh R

3 1 0 0 1 1 0 | Dia chi co so va dia chi hién hanh W

0 1 0 | 1 | 1 | 0 |Bbiachihiénhanh R

1 0 | 0| 1 | 1| 1 |Bodémcosdvabddém hiénhanh W

0 1 0 | 1 | 1 | 1 |Bodémhiénhanh R
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Téng quan vé hé thong mdy tinh

Pia chi cdc thanh ghi trang théi va diéu khién:

IOR" | TOW | A3 | A2 | A1 | A0 Thanh ghi
1 0 1 | 0| 0 | 0 | Ghithanh ghilénh
0 1 1 0 0 0 | Boc thanh ghi trang thai
1 0 1 | 0| 0 | 1 |Ghithanh ghiyéucau
1 0 1 0 1 0 | Ghi thanh ghi méat na
1 0 1 | 0| 1 | 1 |Ghithanh ghichédo
1 0 1| 1| 0| 0 |Xoaflip-flop dau/cudi
1 0 1 | 1 | 0 | 1 |Xoatitca cac thanh ghinoi
0 1 1 [ 1]0 1
1 0 1 1 1 0 | Bia chi co sé va dia chi hién hanh
0 1 1 1 1 0 | Bia chi hién hanh
1 0 1 | 1| 1 | 1 |Bodémcosdvabddém hién hanh
0 1 1 | 1| 1 | 1 |Bodémhiénhanh

Mach 8273A-5 thia 4 kénh trao d6i dit lieu DMA véi muc u:u‘tién lap trinh duoc.
8237A-5 c6 toc do truyén 1 MBps cho mo6i kénh va 1 kénh c6 thé truyén 1 mang c6 d6 dai
64 KB. D¢ c6 thé stt dung mach DMAC 8237A, ta can tao tin hi¢u di€u khién nhu sau:

Vcce o N A A . g 1A 1y 4 0 IOR

5 | 1B 7

%12~ 2Y O 1ow

) 11 | 2B 9

5 3A 3y = MEMR
WR | 14| 38 |12

13 j@ 4Y MEMW
AEN (8237A) 1io G

— A/B
10/M
74L.S257

Hinh 1.15 — Tin hiéu diéu khién cho hé théng lam viéc voi DMAC 8237A

Tin hiéu AEN tir 8237A dung dé cim céc tin hi¢u diéu khién tir CPU khi DMAC

da ndm quyén diéu khién bus.
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3.3.6. Chip diéu khién man hinh CRTC 6845 (Cathode Ray Tube

Controller)

D—gg DO MAO —El‘s1
O—37 D1 MAL [—0
O—35] D2 MA2 [=—O
O—9 D3 MA3 |g—C
O—5g D4 MA4 -g—0
O—5— D5 MA5 g2
O—55 D6 MA6 |70
0—=-{ p7 MA7 >0
21 MA8 =3
OD—=2 b CLK MA9 0
23 MAL0 [—e—O
O—H E MAL1 [—2—0
O—5LPSTD  MA12 55—
O—sg RST MA13 ——0

B RS- 38
55 RLY RAQ 57—
O0—==-{Cs RAL 552
RA2 [0
RA3 [53—0
RA4 0O

19
CURSOR [g—J
DE 3¢ —C
HS o2
Vs —0a

6845

Hinh 1.16 — So d6 chan cua 6845

RST (Reset): khéi dong lai 6845.

LPSTD (Light Pen Strobe): luu trit dia chi hién hanh cuia RAM man hinh trong
thanh ghi bat sang. CPU doc thanh ghi va xac dinh vi tri but sdng trén man hinh.

MAO +MAI13 (Memory Address): 14 dia chi nhé cho RAM man hinh.

DE (Display Enable): cho phép (=1) hay khong (=0) cac tin hiéu diéu khién va dia
chi vung hi¢n 1én man hinh.

CURSOR: vi tri con tr6 da quét (=1) hay chua (=0).
VS (Vertical Synchronization): ng ra tin hiéu dong bo quét doc
HS (Horizontal Synchronization): ngd ra tin hiéu dong bd quét ngang

RA0 +RA4 (Row Address): phan dinh hang quét cta ky tu trong ché d6 vin ban
(32 hang quét). Trong ché d6 d6 hoa, chung két hop voi MAO + MA13 tao cac dia chi cho
cac bank RAM man hinh.

DO +D7: dudng dir lidu.
CS : chon chip.
RS (Regigter Select): chon thanh ghi dia chi (=0) hay thanh ghi dir li¢u (=1).
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E: xung am kich hoat bus dir li¢u va dung nhu xung clock cho 6845 doc / ghi di
liéu vao cac thanh ghi bén trong.

R/W : doc / ghi dit liéu vao cac thanh ghi.

CLK: dung ddng bo véi tin hiéu ctia man hinh va thuong bang téc d6 hién ky tu
trén man hinh.

3.3.7. Chip dong xtr ly toan hoc 8087/80287/80387 (Mathematical
CO-processor)

Cac bo dong xir 1y toan 80x87 hd trg CPU trong viéc tinh toan cac biéu thirc dung
diu chim dong nhu cdng, trir, nhan, chia céc s6 diu chidm dong, can thuc, logarit, ...
Chung cho phép xtr 1y cac phép toan nay nhanh hon nhiéu so v6i CPU. Thoi gian xir Iy
gitta 8087 va 8086 nhu sau (dung xung clock 8 MHz):

Phép toan | 8087 [us] | 8086 [us]
Cong / trir 10.6 1000
Nhén 11.9 1000
Chia 24.4 2000
Can bac hai 22.5 12250
Tang 56.3 8125
Liy thura 62.5 10680
Luu trir 13.1 750

< 8087:

8087 gom mot don vi diéu khién (CU — Control Unit) dung dé diéu khién bus va
mdt don vi sd hoc (NU — Numerical Unit) dé thuc hién céc phép toan d4u chim dong
trong cic mach tinh liiy thira (exponent module) va mach tinh phan dinh tri (mantissa
module). Khac véi 8086, thay vi dung cac thanh ghi roi rac 1a mot ngan xép thanh ghi.

Pon vi diéu khién nhéan va giai ma 1énh, doc va ghi cac toan hang, chay cac 1¢énh
diéu khién riéng caa 8087. Do d6, CU c6 thé dong bd v6i CPU trong khi NU dang thuc
hién cac cong vi¢c tinh toan. CU bao gém bo diéu khién bus, bd dém dir liéu va hang
Iénh.

Ngin xép thanh ghi c6 tit ca 8 thanh ghi tir RO + R7, mdi thanh ghi dai 80 bit trong
d6 bit 79 1a bit dau, bit 64 + 78 dung cho sd mii va phan con lai 13 phan dinh tri. Dit liéu
truyén gitra cac thanh ghi nay dugc thuc hién rat nhanh do 8087 c6 dd rong bus dir li¢u 1a
84 bit va khong can phai bién dbi dinh dang.

Ngay sau khi reset PC, b dong xir 1y kiém tra xem n6 c6 duoc ndi voi PC hay
khong bang cac dudng BHE /S7. 8087 sé& diéu chinh d6 dai ctia hang 1énh cho phu hop véi
CPU (néu dung 8086 thi d6 dai 1a 6 byte).
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CU - Control Unit

NU - Numerical Unit

Tur di€u khién B0 diéu Module Module
»  khién so Iy thtra dinh tri
Tu trang thai
A Y
4 >« »
v v
~iten v
Bus duriliéu_ . L
< > DPémdirliéu [€
Y
< » \ 5 .
Tur thé Thanh ghi
. , - v
DPia chi trang thgl B = .
biéu khién bus ngan x&p
Hinh 1.17 — So d6 kho1 cua 8087
16 8 16 8
O—72— ADO AD8 [0 O—32 ADO AD8 =1
O—321 AD1 AD9 —1H O—4 AD1 AD9 [—1
DT AD2 AD10 5—‘:' DT AD2 AD10 5—‘:'
DT AD3 AD11 4—C| DT AD3 AD11 4—C|
DT AD4 AD12 3—D DT AD4 AD12 3—D
DT AD5 AD13 2—E| DT AD5 AD13 2—E|
D—g AD6 AD14 TD D—g AD6 AD14 TD
CLK (8284) o0—> AD7 AD15 =0 O0—— AD7 AD15 =0
> L 3ok AL6/S3 [oo—0  INT (8259) 19 bk AL6/S3 o0
23 Al17/S4 TD 18 A17/S4 TD
Se— BUSY A18/S5 [~z > 33| INTR A18/S5 [—gg—1
Sa| Qso Al9/S6 —=2—0 e A19/S6 =0
22 | QSt — | 26 Bz ™I — | 26
DT READY So 7‘3 DT READY Sso TD
33 | RQ/GID Sl o “ 30 | RQ/GTO Sl o
C—51 RQ/GTL S2 =10 IRx(8259) 51 | RQ/GTL s2 =4
B RsT 32 B3| BRsL — 34
2 INT FPe—— > TEST BHE/S7 [
0—=—— BHE/S7 LOCK 55
ng 24
Qs1
8087 = [32
8086

Hinh 1.18 — So dd két nbi 8087 va CPU 8086
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8087 c6 mot thanh ghi trang thai 13 thanh ghi tir thé (tag word) gom céc cap bit
Tag0 + Tag7 dé luu trir cac thong tin lién quan dén ndi dung ciia cac thanh ghi RO + R7
dé cho phép thuc hién mét s6 tic vu nhanh hon. Mdi thanh ghi tir thé c6 2 bit xac dinh 4
gia tri khac nhau cua cac thanh ghi Ri.

Tag = 00: xac dinh

Tag = 01: zero

Tag = 10: NAN, gia trj bat thuong

Tag = 11: rong

s 80287:

Do 80286 c¢6 ché do mach bao vé nén mach ghép ndi giita 80286 va 80287 duoc
thiét ké khac 8087 & don vi diéu khién CU. B dong xir 1y ¢ day khong thuc hién truy
xuét bd nhé truc tiép. pé truy xuét dugce bd nhd, 80287 khong nhiing can mét doc vi dinh
dia chi don gidn cua n6 ma con phai dugc tang cuong thém chirc nang quan ly by nhé cua
80286. Cau trac bén trong cua 80287 cling twong ty nhu 8087, chi c6 don vi bus thay doi
cho phu hgp vo1 80286.

—{__>so
— s
o321 po e
15 10 B—40] b1 Al
16 | S0 CLKI™13 025 b2 A2 g
s1 PCLK 0 0— 2 D3 A3 50
7 —— 4 — 23 T A4 56 d
O—5 X1 READY [543 S0 1 50 DO 55— O—5 D5 A5 50
O——px2  RESET S1 s1 D1 570 O—o| D6 A6 540
1 32 D25 - D37 07 ATl 53 o
o 37| ARDY 37 [ CLK D379 1 P39 D8 A8 5% o
O—=5 AYEN O——>pcCLK286 D4 [—1g O—311 b9 A9 571
o6 |EEL 20 05 7 o_43 | D10 AL0 750
B— | EC. B—37 CMDO D6 [T B—5 D11 A1l —7g—0
D—2 RES D—3 CMD1 D7 TD DT D12 A12 TD
B—3 SRDY O—397| COD/INTA D8 14— B—29 1 D13 AL3 7
O—— SYEN DT CKM D9 TD DT D14 Al4 TD
CO—3z1 HLDA D10 11 O0—— D15 A15 g0
82284 o a3 | NPSL DIl = 52 AL6 7341
DT NPS2 D12 7—D O—=—— caAP A17 TD
5g | NPRD D13 X 31 A18 75—
19 [—= 13 56 NEWR D14 g3 CLK A19 50
[SO >3S0 gyogg INTA [ 20| BEACK D15 0O y A20 —55—0
[S1_> s1 ORC 77 35| READY 26 I 3| BUSY A2l g —o
18| — lowc RESET ERROR 52 i "~ ERROR A22 [0
MI10 8 BUSY [54 CO—2=— HOLD A23 ——0
2 MRDC [—g—0 PEREQ O—2g INTR 1
CLK MWTC [0 O—r | Nmi BHE 55—
15 — 5 80287 63 | BEREQ  COD/INTA "6 1
O—i4 CEN/AEN  ALE [0 29| READY HLDA [—go—0
D—7 CENL DEN TD RST LOCK —7—D
B—% cmDLY DTR [ M/I10
0—7 MB MCE 0O PEACK
READY S0 [ §
s1
80286

O S0 CLKI13 °
0—=-51 PCLK4—>—0
7 4

>X1L  READY [—7 4
O———px2 RESET [——1

Hinh 1.19 — So 6 két nbi giira 80286 va 80287
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Khac voi 8087, 80287 hoat dong khong dong bo véi CPU nén c6 thé dung xung
clock riéng.

% 80387:

Uu diém cua 80387 so v6i 80287 1a ¢6 thé thuc hién cac phép toan s0 hoc nhanh
hon. No c6 bus dir liéu 32 bit nhu CPU va sir dung cong nghé¢ CMOS nén cong suat tiéu
thu thap hon.

4. Cac thé hé may tinh
4.1. May tinh co khi

Nam 1942, nha khoa hoc Phéap Blaise Pascal xay dung mot may diu tién thuc hién
cong viée tinh toan. Day 1a thiét bi hoan toan bang co khi sir dung cac banh ring va cung
cap luc bang mot canh tay quay. N6 chi thuc hién dugc cic phép toan cong va trir. 30 nim
sau, nha toan hoc Ptrc Baron Gottfried Wilherm von Leibniz xay dung mdt may co khi
lam dugc phép nhan va chia.

Sau d6, gido su Charles Babbage da thiét ké va xay dung may sai phan (difference
engine). N6 duoc thiét ké dé chay mot giai thuat don: phuong phéap sai phan hiru han sir
dung cac da thtrc va cling chi thuc hi¢n cac phép toan cong va tri. Nam 1834, Babbage
thiét ké va xay dung may phan tich (analytical engine). May phan tich c6 4 thanh phan:
b6 luu trit (b6 nho), bd tinh toan, thanh phan nhap (dau doc thé dyc 15) va thanh phan xuét
(in va dyc 16). Bo tinh toan c6 thé nhan cac toan hang tir bd luu trix, thuc hién phép toan
cong, trir, nhan hay chia chung va tra két qua vé bo luu trir.

Phat trién tiép theo ctia may phan tich 1a may da nidng. May doc 1énh tir cac thé duc
16 va thyc thi ching. Bang cach duc 16 mét chuong trinh khéac trén thé nhap, may phan
tich c6 kha ning thuc hién cac tinh todn khac. Lap trinh vién mdy tinh dau tién 1a Ada
Lovelace di tao ra phdn mém cho may phan tich.

Vao nhiing nam 1930, Konrad Zuse xay dyng mot chudi cac may tinh toan tu dong
bang cach str dung cac relay tir. Sau d6, John Atanasoff va George Stibbitz d thiét ké cac
may tinh (calculator). My ctia Atanasoff str dung sd nhi phan va c6 cac tu dién lam cho
bd nh¢ duoc 1am tuoi theo chu ky. Tuy nhién, may nay bi that bai do cong nghé phan
ctimg khong twong xtmg voi ¥ tudng thiét ké.

Nam 1944, Aiken hoan tat mdy tinh Mark 1, ¢6 tat ca 72 tir, mdi tir 23 s6 thap phan
va co thoi gian mét chu ky 1a 6 giay. Viéc nhdp va xuat thuc hién bang cac bang gidy duc
10.

4.2. May tinh dén dién te - thé hé thir nhat

Nam 1943, may tinh s6 dién tir dau tién trén thé gidi bit dau hoat dong, may
Colossus. Colossus do Alan Turing thiét ké nham thyc hién giai ma cac thong diép di ma
hoa trong chién tranh thé gidi thi 2. Ciing trong nam 1943, Mauchley va Presper Eckert
bit dau tién hanh xay dung may tinh ENIAC (Electronic Numerical Integrator And
Computer). ENIAC gom 1800 dén dién tir va 1500 relay, can nang 30 tin, cong suét tiéu
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thu 140 kWh. N6 c6 tt ca 20 thanh ghi, mdi thanh ghi c6 thé luu trir mot sb thap phan 10
chir sd.

Sau d6, John von Neumann thiét ké may IAS dwa co sé trén may EDVAC, 1a mot
phién ban nang cao ciia ENIAC. May von Neumman cé 5 phan co ban: bd nhé, don vi
luan 1y sé hoc (ALU — Arithmetich Logic Unit), don vi diéu khién chuong trinh, thiét bi
nhap va thiét bj xuat. Bo nhd co tat ca 4096 tir, mdi tir luu trit 40 bit. Mdi tir chira 2 1énh
20 bit hay mot s6 nguyén c6 dau 39 bit. Mdi 1énh 20 bit gom c6 8 bit xac dinh loai 1énh va
12 bit xac dinh 1 trong 4096 tir nho.

B nhé
A A
A 4 \ 4
bon vi o] ALU Nhap
diéu P

khién |¢ -

™ Xuat
/4
Thanh ghi tich Iy

Hinh 1.20 — M4y von Neumann

Vao cung thoi gian cua may IAS, cac nha nghién ciru ¢ MIT ciing dang xay dung
mot may tinh, may Whirlwind 1. N6 c6 tur dai 16 bit va thiét ké dé diéu khién thoi gian
thure.

4.3. May tinh transistor — thé hé th hai

Nam 1948, John Bardeen, Walter Brattain va William Shockley phat minh ra
transistor da lam cudc cach mang trong linh vuc may tinh. May tinh transistor dau tién
dugc xay dung tai MIT, may TX-0 (Transistorized experimental computer 0), c6 16 bit
twong tu nhu Whirlwind 1.

Nim 1961, may tinh PDP-1 xuét hién c6 4K tir 18 bit va khoang thoi gian mot chu
ky 14 5 ps. Vai ndm sau, PDP-8 ra doi c6 12 bit nhung gia thanh ré hon PDP-1 rét nhiéu
(16.000 USD so v6i 120.000 USD). PDP-8 c6 mot d6i méi d6 1a hinh thanh mot bus don
goi 12 omnibus trong d6 bus 13 tip hop cac day ndi song song ding dé két ndi cac thanh
phan ciia may tinh.
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Trong khi d6, IBM x4y dung mot phién ban cua 709 bang transistor, d6 13 may tinh
7094 c6 thoi gian mot chu ky 1a 2 ps va bd nhd 32K tir 36 bit. Nam 1964, cong ty CDC
gidi thidu may 6600 c6 toc do nhanh hon 7094 do bén trong CPU c6 mdt co ché song
song. CPU c6 vai don vi thuc hi¢n phép cong, cac don vi khac thyc hi¢n phép nhan, chia
va tat ca chung déu hoat dong song song. V&i mot cong viée, may c6 kha ning thuc thi 10
1énh dong thoi.

CPU Bo nhé Thiét b Thiét bi xuat / nhap Xuat /
dau cudi dung bang giay nhap khac
Omnibus

Hinh 1.21 — Omnibus cua PDP-8

4.4. May tinh IC — thé hé thr ba

Vi mach dugc phat minh cho phép dat vai chuc transistor trong mot chip don. Viéc
nay gitp cho cadc may tinh xay dung trén IC nhé hon, nhanh hon va ré hon so véi cac may
tinh transistor. Luc nay, IBM gi6i thiéu mot san phdm don, may System 360, duoc thiét
ké dua trén cac vi mach. P6i méi quan trong trong 360 1a kha nang da lap trinh
(multiprogramming), c6 vai chuong trinh trong bo nhd dong thoi dé khi mot chuwong trinh
dang cho xuat / nhap dir lidu thi chuong trinh khac c6 thé tinh toan. Mot dic trung khac
ctia 360 1a khong gian dia chi 16n (thoi diém luc d6), voi 2°* byte nhd (16 MB).

4.5. May tinh ca nhan va VLSI — thé hé th tw

Vao thap nién 80, vi mach VLSI (Very Large Scale Integrate) c6 khd nang chira
vai chuc ngan, vai tram ngan va vai triéu transistor trén mot chip don da duoc ché tao. Su
phat trién ndy dan dén viéc san xuat cac may tinh nho hon va nhanh hon. Do d6, gia ca da
giam xubéng dén muc mot ca nhan c6 thé so hiru mot may tinh. Cac may tinh ca nhan
thuong dung cho viée xu ly tir, cac bang tinh va cac ung dung tuong hd khac. Cac may
tinh trong thé hé nay co thé chia thanh 5 loai: may tinh ca nhan, may tinh mini, siué may
tinh mini, mainframe, si€u may tinh.

May tinh mini st dung trong cac tng dung thoi gian thyc nhu diéu khién khong
lwu hay ty dong hoa. Siéu may tinh mini ding trong cac hé théng chia sé thoi gian, cac
may chu. Mainframe dung trong cadc nhom cong viéc 16n hay doi hoi co sé dir licu 16m, ...
Siéu may tinh duogc thiét ké dac biét dé cua dai hoa sd céac thao tdc diu chidm dong trong
1s (FLOP — floating point operations per second). May tinh nao c¢6 toc do dudi 1 GF/s thi
khong dugc xem 1a siéu may tinh.
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) Chuwong 2
TO CHUC CPU (8086/8088/80286)

1. Dinh thé&i chu ky bus
Mdi chu ky bus bat dau bang viéc Xué'[ dia chi bd nh¢ hodc I/O port (chu ky
xung nhip T1). V61 8086 thi dia chi nay c6 thé 1a dia chi by nh¢ 20 bit, dia chi I/O gian
tiep 16 bit (thanh ghi DX) hay dia chi I/O truc ti€p 8 bit. Bus di¢u khién c6 4 tin hi¢u
tac dong mirc thap 1a MEMR , MEMW , IOR va IOW .

Cac chudi su kién xay ra trong mét chu ky bus doc bd nho:

. TI:CPU xuit dia chi bo nhé. Cac duong dir liéu khong hoat dong va cac dudng
diéu khién bi cam
T2: Pudng diéu khien MEMR xudng mirc thap. Pon vi bd nhé ghi nhan chu
ky bus nay la qua trinh doc bd nh¢ va dat byte hay word c6 dia chi dé 1€n bus dit lidu.
7 T3: CPU dit c4u hinh }ié cac duong bus dir liéu 1 nhap. Trang thai nay chu yéu
deé bo nh¢ c6 thoi gian tim kiém byte hay word dir li¢u
T4: CPU doi dir 1iéu trén bus dir li€u. Do do, no6 thuc hi@n chdt bus dir liéu va
giai phong cac duong dicu khién doc bd nhé. Qua trinh nay sé€ ket thuc chu ky bus.

Address : :
bus : >< Dia chira : >< )
. | : )
IOR hay™ | \ / : DPoc bd
hé hay
MEMR | ! R
i i 1/0
Data bus ——— ———————————————={Dit lidu rap————————~— LI
I | J
i |
Address ! - — | N
bus i >< Dia chi vao i ><
o | | Ghi b6
MEMW : : I/0
: D S :
Databus +——————-——— " > 4|_ ______
|

Hinh 2.1 — DPinh thi chu ky bus
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Trong mét chu ky bus, CPU c6 thé thy:c hiép doc I/O,q ghi I/O, doc bd nh¢ hay
ghi b nhé. Cac du:‘ong bus dia chi va bus diéu khién dung dé xac dinh dia chi b nhé
hay I/O va hudng truyén dit li¢u trén bus dir licu.

Chu y rang CPU diéu khién tit ca cac qua trinh trén nén bd nhé bat budc phai
cung cap duoc dit liéu vao lac MEMR [én mirc cao trong trang thai T4. Néu khong,

CPU s& doc dit liéu ngau nhién khong mong mudn trén bus dir liéu. Dé giai quyét vin
dé nay, ta c6 thé ding thém cac trang thai chd (wait state).

2. Kién truc noi

2.1. Kién trac noi

CPU c6 kha nang thuc hién cac tac vu dir li¢u theo tap 1énh bén trong. Mot 1énh
duogc ghi nhan béng ma da dugc dinh nghia trudce, goi 1a ma 1€nh (opcode). Trudc khi
thuc thi mgt 1énh, CPU phai nhan dugc ma Iénh tir bd nhd chuong trinh cua n6. Qua
trinh xr 1y nay goi 1a chu ky nhan Iénh (fetch cycle). Mot khi cdc ma dugc nhén va
duoc giai ma thi mach bén trong CPU c6 thé tién hanh thuc thi (execute) ma 1énh.

BIU

EU <— Hanglénh <«

Bus hé thong

Hinh 2.2 — Kién trac tong quat cia CPU 8086

BIU (Bus Interface Unit — don vi giao tiép bus) nhan cac ma Iénh tir by nhé va
dat chung vao hang cho 1€nh. EU (Execute Unit — don vi thuc thi) sé gidi ma va thuc
hién cac Iénh trong hang. Cha y rﬁng cac don vi EU va BIU lam viéc ddc 1ap v6i nhau
nén BIU c6 kha nang dang nhan mot 1énh méi trong khi EU dang thuc thi 1é€nh trude
d6. Khi EU da thyc hién xong I1énh, nd sé€ léy ma 1énh ké tiép trong hang 1énh
(instruction queue).

Kién triic ndi cia CPU 8086 & hinh 2.3. N6 ¢6 2 bo xur Iy riéng: BIU va EU.
BIU cung cip cac chirc niang phan cing, bao gom tao cac dia chi bo nhé va /O dé
chuyén dir liéu gitta EU va bén ngoai CPU. EU nhan cic ma lénh chuong trinh va dir
lidu tir BIU, thyc thi cac 1énh ndy va chira cac két qua trong cac thanh ghi. Ngoai ra,
dir liéu cling c6 thé chira trong mot vi tri by nhé hay duge ghi vao thiét bi xuat. Cha y
rang EU khong c6 bus hé thong nén phai thyc hi¢n nhan va xuét tat ca cac dit lidu cua
n6 thong qua BIU. Sy khac bi¢t gitta CPU 8086 va 8088 1a BIU. Trong 8088, duong
bus dir liéu 1a 8 bit trong khi cua 8086 1a 16 bit. Ngoai ra hang 1énh cta 8088 dai 4
byte trong khi cua 8086 la 6 byte. Tuy nhién do EU gitra hai loai pP nay glong nhau
nén cdc chwong trinh viét cho 8086 cé thé chay dwoc trén 8088 ma khéong cin thay
doi gi cd.
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EU : BIU
|
| Diéu khién bus va
: sinh dia chi
|
|
|
|
|
|
: hX
AH AL :
' 5
BH BL :
l 4
CH CL |
|
| 3
DH DL : CS
: 2
BP | ES
| 1
DI : SS
|
SI | DS
|
|
SP : 1P
|
|

I

Inteli*nal bus
T
|
|
|
|
|

Thanh ghi c& <:> ALU

|
|
i
Hinh 2.3 — Kién trtic ndi cua 8086

2.2. Co ché dwong ong (pipeline)

¢ Qua trinh nhan 1€nh va thyec thi 1€nh:
1/ BIU xuat ndi dung cua thanh ghi con tré 1énh IP (Instruction Pointer) ra bus
dia chi dé chon byte hay word doc vao BIU.
2/ Thanh ghi IP dugc ting 1én dé chuan bi nhan 1énh ké (s6 byte ting 1én ctia IP
tuy thudc vao kich thudc 1€nh trude do).
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3/Khi Iénh 6 trong BIU, n6 dugc dua sang hang 1énh (queue). Day 1a mot thanh
ghi Ivu trir dang FIFO (First In First Out — Vao trudce ra trudc), dung co ché xu 1y xen
k€ lién tuc cac dong ma Iénh (k¥ thuat duong ong — pipelining).
4/ Gia su ban dau hang lénh trépg, EU s¢& khong lam gi ca cho dén khi bat dau
xuat hi¢n madt Iénh trong hang, EU s& lay 1énh ra khoi hang va bat dau thyc thi 1énh do.
5/ Trong khi EU dang thuc tl}i 1énh, BIU tién hanh phén 1énh maoi. Tuy theo
thot gian thuc thi 1énh mz:l BIU qé thé dua vao hang Iénh nhiéu Iénh maéi trude khi EU
thuc hién Iénh xong va ti€p tuc lay 1énh méi.

BIU duogc lap trinh dé c6 thé nhan mot 1énh mai bat ky Iuc nao hang 1€nh cé
chd cho 1 byte (8088) hay 2 byte (8086). Loi ich ctia phuong phap xtr 1y theo co ché
pipeline 1a EU c6 thé thuc thi cic 1énh gan nhu lién tuc thay vi phai doi BIU nhan
thém 1énh moi.

Nhan Thuc thi Nhén Thuc thi Nhén Thuec thi
(a)
Nhan (1) | Nhan (2) | Nhan (3) Poc Nhén (4) | Nhéan (4) Nhan
\ \ \
\\ N\ \
Thuec thi Cho Thuc thi Thuc thi Thuc thi Cho Nhéan
(b)

(1): 1énh thyc thi khong can dir liéu trong hang
(2): 1énh thyc thi can dit liéu trong hang
(3): 1énh nhay
(4): céac 1€énh b1 bd qua do 1énh nhay
Hinh 2.4
(a) CPU thong thuong dung chu ky nhan va thyc thi 1énh tuan tu
(b) Kién truc dang pipeline cua 8086/8088 cho phép thuc thi cac 1énh ma khong
bi tré do qua trinh nhan 1énh

C6 3 diéu kién 1am cho EU ¢ ché d¢ cho:

- Dibu kién thi nhit xay ra khi 1énh can truy xuat dén mot vi tri bo nhé khong
& trong hang. BIU phai treo qua trinh nhan 1énh va xuat ra dia chi ciia 6 nhé
nay. Sau khi truy xuat bo nhd, EU c6 thé tiép tuc qua trinh thyc thi 1énh tir
hang 1énh va BIU c6 thé tiép tuc dua cac 1énh vao hang.

- Pibu kién tht hai xay ra khi 1énh duogc thuc thi 1a 1énh nhay (jump). Trong
truong hop nay, thay vi dung dia chi 1énh ké tiép, ta phai chuyén den dia chi
moi (khong tuan ty). Tuy nhién, BIU van luén dit cac 1énh theo tuan tu va
do do s& luu cac 1énh khong st dung. Trong khi nhan 1énh ké tiép tai dia chi
do 1énh jump chi dén, EU phai doi va tit ca cac byte trong hang phai bo.
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- Diéu kién thir ba c6 thé lam BIU treo qua trinh nhan 1énh d6 1a khi thuc thi
cac 1énh co thoi gian thuc thi 16n. Gia st nhu 1énh AAM (ASCII Adjust for
Multiplication) can 83 chu ky xung nhip dé hoan tat trong khi d6 véi 4 chu
ky xung nhip cho qua trinh nhan 1énh thi hang s& bi day. Nhu vay BIU phai
doi cho dén khi 1énh dugc thuc hién xong va EU nhan ma 1énh tir hang thi
méi co thé tiép tuc qua trinh nhan lénh.

2.3. Co ché siéu phan ludng (hyper-threading)

Internet, thuong mai dién tir va phan mém tmg dung doanh nghiép dang ngay
cang doi hot nhiéu ning luc tinh toan cua cac may chu hon. Dé néng cao toc do, phan
mém can phai duoc phan luong céc chi thi s& duoc chia thanh nhiéu dong Iénh dé co
thé xir Iy déng thoi trén nhiéu bo xtr 1y. Intel di dua ra k§ thuat phan ludng cho phép
nang cao toc do va kha nang tinh toan song song cho nhiing ing dung da ludng. Cong
nghé méi cua Intel md phong mdi bd vi xir 1y vat Iy nhu 13 hai bo vi xir 1y luan ly
(logic), tai nguyén vat Iy duoc chia sé va c¢6 cdu trac chung giéng hét nhau cho ca hai
bo xir 1y logic. Hé diéu hanh va phan mém tmg dung s& xem nhu nhu dang chay trén
hai hay nhiéu bo xur 1y, két qua 1a tdc d6 xur Iy trung binh co thé tang 1én xap xi 40%
d6i v6i mot bo xir Iy vat 1y, Intel goi ky thuat niy 1a siéu phan ludng.

Ky thuét siéu phan luf)ng cho phép cic phan mém ung dung dugc Viét cho
nhitng may chu da ludng c6 thé thyc hién cac chi thi song song ddng thoi trén mdi bo
xu ly riéng, bang cach nay s€ cai thién tirc thi tdc do giao dich ciing nhu thoi gian déap
g va cac yéu cau dic thu khac cta phan mém nghiép vu va thwong mai dién tir. Ky
thuat ndy twong thich véi cic phan mém tng dung va hé diéu hanh sén co trén cac may
chu (server), né cho phép hd trg nhiéu ngudi ding hon va ting khdi lugng cong viéc
duge xu ly trén mot may chu. Voi cac may tram (workstation) cao cap, k¥ thuat siéu
phan ludng ciing s& tang dang ké tdc d6 cac phan mém Ung dung doi hdi nang lyuc tinh
toan cao, vi du nhu phan mém thiét ké 3 chiéu, xir ly anh hay video... Trong thoi gian
t6i s& xuat hién ngdy cang nhiéu phan mém duoc thiét ké dic biét va tdi vu hod cho Ky
thuat nay.

Tir thang 01/2002, k¥ thuat siéu phan ludng di dugc Intel dua vao cac bo vi xir
ly Xeon doi mai, khoi dau voi cac bo xtr 1y ¢o téc do 1.8GHz va 2.0GHz véi 512KB
cache thtr cip, san xuit bang cong nghé 0.13 micron (Xeon 1.7GHz, 1.8GHz, 2.0GHz
v01 256KB cache thir cap dugce san xuit bang cong nghé 0.18 khong hd tro sidu phan
ludng). Tai thot dlem dau tién khi Intel gi61 thi¢u bo xur ly Xeon cung v6i chipset 860,
chi c6 mot sb rat it cac nha san xuat hang dau nhu IBM, Compagq, Dell, SuperMicro,
Tyan... hd tro bd vi xtr Iy ndy, sd lwong san pham ciing rat it. Tuy nhién, khi c6 thém
cac chipset hd tro bd xtr Iy Xeon nhu E7500 va Serverworks GC, nhiéu nha san xuét
khac dd c6 san pham hd tro bo xir Iy Xeon. Tuy nhién ddi v6i da sb nguoi dung, nhat
1a nguoi ding may tinh dé ban (desktop) thi k¥ thuat siéu phan ludng con kha xa la.
Intel chi chuan bi dua ra b xir Iy Pentium IV danh cho desktop ap dung k¥ thuat siéu
ludng (téc d6 khoi diém 13 3.06GHz).

K¥ thuat siéu phan ludng (hyper-threading) cho phép cac tmg dung da ludng
thue hién cac ludng song song. Trong cac k¥ thuét trudc, sy phan ludng thuc hién bang
cach cét cac 1énh thanh nhidu dong (stream) khac nhau, mdi dong s& do mét vi xtr ly
thuc hién (trong hé théng da xur 1y). Vi k¥ thuét siéu phan ludng, sy phan ludng sir
dung céc tai nguyén cta vi xir 1y hiéu qua hon do qua trinh song song 1a tot hon.
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K¥ thuat si€u phan luong cung cap trang thai song song ¢ cap d6 ludng (TLP —
thread level parallelism) cho mdi vi xir 1y, két qua 1a gia ting kha nang tan dung tai
nguyén cia vi xtr 1y. Siéu phan ludng 13 mot dang cua ky thuat da ludng song song
(SMT — Simultaneous Multi Threading) trong do nhiéu luéng c¢6 thé dugce thuc thi tai
cung mot thoi diém trén mot vi xir 1y. Van dé nay thyc hién bang cach két hop 2 AS
(Architectural State) trong mdi vi xir 1y, cac AS s& dung chung tai nguyén ctia vi xtr 1y.
Ky thuat nay lam dap ung thoi gian cua vi xu ly s€ nhanh hon trong moéi truong da
nhi¢m va cho phép thyc hién nhanh cac hoat dong da luéng va da nhiém bé“mg cach su
dung cac tai nguyén nhan roi.

¢ Ky thuit siéu phin ludng va da ludng song song (SMT -
Simultaneous Multi-Threading)

Intel phat trién SMT tir mot cong nghé gdc co tén ma 1a Jackson voi cai tén
khac 1a Hyper-Threading — k¥ thuat siéu phan luéng. Trudc khi c6 thé hiéu vé cach
thirc hoat dong cua k¥ thuét nay, chung ta can phai tim hiéu co ban vé no, dic biét 1a
vé chudi lénh va cach chung hoat dong.

Cai gi 1am cho mot tmg dung c6 thé chay? Lam thé nao CPU biét cac chi dan dé
thuc hién va thuc hién voi dir liéu nao? Tat ca nhimg thong tin nay c6 chira trong ma
bién dich cia tmg dung dang chay mdi khi nap tmg dung d6 vao. Ung dung lan luot
gui cac chudi 1énh bao cho CPU biét phai 1am gi dé dap ung, va dbi voi CPU chudi
1énh s& 1a mot tap cac chi thi can phai thuc thi. CPU biét chinh x4c céc chi thi ndy nim
& dau nho thanh ghi bd dém chuong trinh (PC — Program Counter). PC lu6n chi dén vi
tri trong bd nhd noi ma céc chi thi can thuc hién tiép theo da duoc luu gilr, nhu vay
mot khi chudi 1énh duoc giri dén CPU thi dia chi trong bo nhé cua chudi 1énh nay da
duoc nap san vao PC, vi vdy CPU biét bat dau thuc hién tir ddu. Sau mdi chi thi, PC s&
tang 1én va qua trinh tiép tuc dén hét chudi 1énh. Khi chudi 1énh duoc thuc hién xong,
PC s& bj ghi d& boi chi thj tiép theo. Chudi 1énh ¢6 thé bi ngdt boi mot yéu cau khac,
khi d6 CPU s¢ luu gia tri hién tai cua PC trong ngan xép (stack) va nap gia tri moi vao
PC, tuy nhién han ché 1a tai m01 thoi diém chi co thé c6 duy nhat mot chudi 1énh duoc
thuc thi. Mot huong giai quyét chung cho van dé nay la st dung hai hay nhiéu CPU,
néu tai mdi thoi diém mot CPU chi c6 thé thuc thi mot chudi 1énh thi hai hay nhiéu
CPU s¢ thuc thi dugc hai hay nhiéu chudi 1énh. Tuy vay, lai co nhiéu van dé ndy sinh
v6i cach giai quyét nay, trudc hét 1a nhiéu CPU s& tén nhiéu tién, quan trong hon nira
1a viéc quan 1y hai hay nhiéu CPU dé chiing chia s¢ t6t tai ‘nguyén chung. Vi du, cho
to1 trude khi chipset AMD 760MP dugc dua ra, tat ca cac nén tang x86 da xur Iy chi hd
trg viéc chia bang thong san c6 giita cac CPU, diéu quan trong nhat 1a cac tmg dung va
hé diéu hanh can phai c6 kha nang hd trg tinh ning nay. Hién nay, dé giai quyét nhanh
cac chudi 1énh phirc tap, phan cimg n6i chung phai nho vao phuong an xu ly da luong,
hé diéu hanh phai hd trg xir Iy da luong, va phai ting tdc d6 mot cach that su, gidng
nhu ¢6 nhiéu bo xur ly (trong hau hét cac truong hop). Ky thuat siéu phan ludng cua
Intel giai quyét van dé bang cach thuc hién nhidu hon mot chudi 1énh tai ciing mot thoi
diém.

* Hiéu qua cia cac bj vi xir ly

Lay P4 lam vi du, CPU nay c6 tong cong 7 don vi thyc thi, hai trong sé d6 ¢

thé thyc hién hai 1énh mbi xung clock (goi 1a double pumped ALUs). Nhung ngay ca

nhu vay thi cling khong thé tim dugc phan mém nao tan dung hét cac don vi thuc thi
d6. Hau hét cac phan mém cho may tinh c4 nhan dang str dung chi 1am viéc voi mot it
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phép tinh s6 nguyén nhu nap va luu trir ma khong hé dong dén don vi thyc thi du
cham dong. Con mot sé phan mém chi tap trung vao moi don vi xu ly dau cham dong
ma khong st dung dén don vi xur 1y sd nguyén. Ngay ca ung dung chu yéu su dung
phép tinh sO nguyén cling khong tan dung tat ca cac don vi xur 1y s0 nguyén, dac biét la
mot thanh phan trong CPU chuyén dung cho phép dich hay quay.

Gia st moét CPU voi 3 don vi thyc thi: mot don vi sd nguyén (ALU —
Arithmetic Logic Unit), mgt don vi d4u chim dong (FPU — Floating Point Unit) va
mot don vi nap/luu tri (don vi dung dé doc/ghi bo nhé). Gia st CPU c6 thé thuc hién
moi 1énh trong vong mét chu ky xung clock va dong thoi giai quyét nhidu 1énh téi ca
ba don vi thuc thi. Ta cAn CPU thuc thi chudi 1énh sau:

1+1
10+1 ’
Luu trir két qua
q Biéu d6 dudi day s& giup minh hoa mirc d¢ cua péc don vi thyc thi, mau xam
biéu thi don vi thyc thi khong st dung, gach chéo cho biét don vi thyuc thi hoat dong.

Pon vi
thuc thi
7 7
ALU . /é
FPU
7
Load/Store %
1 2 3

Chu ky xung
C6 thé thiy rang trong mdi xung clock s& chi ¢ 33% trong sd cac don vi dugc
su dung, va trong cac phép toan nay hoan toan khong s dung FPU.

Gia str giri mot chudi 1énh khac dén cac don vi thuc thi ciia CPU, lan nay la cac
1€nh tai, cong va luu trix:

Pon vi
thuce thi
7
ALU 7
FPU
7 7
Load/Store i 7
1 2 3
Chu ky xung
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Ta thay rang ciing chi sir dung c6 33% s6 cac don vi thuc thi. Thuat toan xir 1y
song song duoc goi 1a ILP (instruction level parallelism), & d6 cic chi dan phic tap
duogc thuc hién déng thoi boi vi CPU c6 kha nang tan dung cac don vi xtr 1y song
song, tic 1a cé nhiéu hon 33% s6 don vi xu 1y dugc st dung. Tuy nhién trén thuc té
hau hét cac mi 1énh x86 khong phai 1a ILP, vi vay ta phai tim nhimng cach khac dé ting
hiéu qua. Vi dy, hé théng c6 2 CPU va chung c6 thé thuc hién cac chudi 1énh déng
thoi, cach nay duoc biét dén nhu 1a xr 1y song song theo ludng dé ting cudng hiéu
ning, tuy nhién lai rat ton kém.

< K¥ thuit siéu phin ludng
Céc don vi thyc thi khong dugc sir dung thuong xuyén 1a do CPU khong thé lay
dir liéu nhanh nhu né mong muén do tac nghén duong truyén (memory bus va front-
side-bus), dan dén sy giam §1’1t hoat dong cua ciac don V‘i thgc thi. Ng~oz‘1i ra, mot
nguyén nhan khac da dugc dé cap la co6 qué it ILP trong hau hét cac chudi 1énh thuc
thi.

K§ thuat siéu phan ludng

B¢ xur ly da nhan Siéu phan ludng
AS AS AS | AS
Tai nguyén Tai nguyén Tai nguyén
thuc thi thuc thi thuc thi

Hinh 2.5 — So sanh bo xir Iy da nhan va siéu phan ludng

Hién thoi da sb cac phuong phap ding dé cai thién hiéu nang trong cac thé hé
CPU la tang téc d6 xung clock va ting do 16n cua bd nhd dém (cache). Nhung cho du
ca hai cach nay cung duogc sir dung thi van khong thue su st dung hét duoc tai nguyén
san c6 cua CPU. Néu ¢6 cach nao d6 cho phép thuc thi duoc nhiéu chudi 1énh dong
thoi méi ¢o thé ting hiéu qua st dung tai nguyén caa CPU. D6 chinh 13 cach ma k¥
thuat siéu phan luSng cua Intel da lam duoc, ban chét cia nd 1a chia sé tai nguyén dé
st dung hiéu qua hon cac don vi thyc thi 1énh d3 c6 san trén CPU.

Siéu phan ludng 1a mot k¥ thuat nam ngoai x86, 1a mot phan nho cia SMT. Y
tuong ctia SMT rat don gian: mot CPU vt 1y s& xudt hién trén hé diéu hanh nhu 13 hai
CPU logic va hé diéu hanh khong thé phan biét dugc. Nhiém vu ctia hé diéu hanh 1a
giri 2 chudi 1énh téi 2 CPU va phan cing sé dam nhiém nhiing cong viéc con lai.

Trong cac CPU sir dung k¥ thuat siéu phan ludng, méi CPU logic s¢ hitu mot
tap cac thanh ghi, ké ca thanh ghi bd dém chuong trinh riéng (separate program
counter), CPU vat ly s€ luan phién céc giai doan tim/giai ma Iénh gitra hai CPU logic
va thyc thi nhitng thao tac tir hai chudi 1énh dong thoi theo cach hudng tdi nhitng don
vi thuc thi it dugce st dung.

GV: Pham Hung Kim Khanh Trang 36



Tai ligu Céu triic mdy tinh& Hop ngiv Té chirc CPU

+ Han ché cia siéu phan luong

Don vi
thue thi
N
ALU %
FPU
Load/Store .
2 3
Chu ky xung

Gia st rang CPU don gian trude day cling c6 cac dac tinh cua siéu phan luong:

Céac 6 gach chéo hién thi mot chi dan tir chudi 1énh thér nhat dang dugc thuc
hién, trong khi nhiing 6 chidm chdm hién thi mot chi dan tir chudi 1énh thi hai dang
duogc thuc hién. Cac 6 mau xam hién thi nhitng don vi thuc hién khong duoc st dung,
trong khi cac 6 mau den hién thi xung dot khi ma ca hai chi dan déu sur dung cung mdt
don vi thyc thi. RS rang 1a viéc thuc thi song song hai chudi 1énh vé6i ky thuat siéu
phan luong lai thyc hién cham hon so vé1 mot CPU thong thuong. Nguyen nhan that ra
rat don gian: CPU dong thoi thyc hién hai chudi 1énh qua don gian, tat ca déu 1a tring
1ap voi Iénh add, load, store. Néu thuc thi cac tng dung doi hoi nhiéu phép toan dong
cung voi cac ung dung sO nguyén thi két qua sé khac di. Hién tai cac img dung van
phong trén may tinh de ban hau nhu chi st dung sb nguyén (va trong tuong lai chéc
cling van chi str dung s nguyén). Vi vay loi ich ma cong nghé siéu phan ludng dem lai
thap (va doi khi con kém hon khéng dung cong ngh¢ siéu phan luong) Trén thyc té,
néu kich hoat tinh ning siéu phan ludng trén desktop, c6 thé giam toc do to1 10%. Tuy
nhién nguoi dung cac tng dung tinh toan phtc tap thi s& duoc huong loi rat nhidu tir
k¥ thuat nay. Ngoai ra k¥ thuat nay ciing ting toc ddng ké cho cac may chu, nhat 13 cac
may chu web server.

% Loi ich cia siéu phan luong

~ Intel da tao ra si€u phén ludng khong chi dé cho cac CPU may chu. Thuc ra
kién tric NetBurst ciia P4 va Xeon hi¢n nay hOélI~1 chinh véi 161 SMT. Xét vi du & trén,
ta cho thém mot ALU thir 2 va thuc hién hai chuoi 1énh trén.

V6i mot ALU ther 2, xung dot duy nhat gip phai 1a lan luu trit cudi cing. Ta
blet rang CPU P4 duoc thiét ké vai ba don vi s6 nguyén (hai ALU va mot don vixu ly
s6 nguyén khac chdm hon cho phép dich/quay). Quan trong hon nita 1a mdi ALU cua
P4 ¢6 thé thuc hién hai vi 1énh trong cing mot xung clock, nghia 1a trong hai chi dan
add (phép cong) mdi chi dan cé thé tir hai chudi 1énh khéac nhau, dugc thuc hién d@)ng
thoi trong mot xung clock duy nhét trén P4/Xeon.
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Pon vi
thuec thi
T
ALU 7 7
ALU
FPU
Load/Store .
2 3
Chu ky xung

Nhung diéu d6 van chua giai quyét duoc van dé, do viéc ting thém cac don vi
xur ly dé ting hiu qua véi ki thuat siéu phéan ludng lai ton kém dimg tir quan diém vat
1y (Iam cho CPU c¢6 nhiéu transistor hon, tiéu ton nhiéu dién ning hon; hodc phai giam
kich thudc CPU vdi cac cong nghé ché tao méi). Thay vao do, Intel dang khuyén
khich cac nha phat trién t6i wu hod k¥ thuat siéu phan ludng. Chang han sir dung Iénh
dimg (HALT) mot trong cac bd xir Iy logic s& toi da dugc tdc do cho cac tmg dung
khong sir dung duoc ky thuat siéu phan luéng, CPU con lai chi hoat dong nhu 1a hé
thdng mot CPU. Khi mot ing dung c6 thé sir dung loi ich tir siéu phan ludng, bd xir 1y
logic thur hai lai tiép tuc dugc hoat dong.

3. Cac thanh ghi
CPU 8086/8088 c6 tat ca 14 thanh ghi ndi. Cac thanh ghi nay c6 thé phan loai
nhu sau:
- Thanh ghi dir liéu (data register)
- Thanh ghi chi s6 va con tré (index & pointer register)
- Thanh ghi doan (segment register)
- Thanh ghi trang thai va di€u khién (status & control register)

3.1. Cac thanh ghi dir liéu

Cac thanh ghi dir liéu gdm c6 cac thanh ghi 16 bit AX, BX, CX va DX trong d6
nua cao va nira thap ctia moi thanh ghi ¢6 thé dinh dia chi mdt cach doc 1ap. Céc nira
thanh ghi nay (8 bit) c6 tén 1a AH va AL, BH va BL, CH va CL, DH va DL.

Cac thanh ghi nay duoc str dung trong cac phép toan s6 hoc va logic hay trong
qué trinh chuyén dit lidu.

Thanh ghi Str dung trong

AX MUL, IMUL (toan hang ngu6n kich thudc word)
DIV, IDIV (todn hang ngudn kich thugc word)
IN (nhap word)
OUT (xuat word)
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CWD

Céc phép toan xir Iy chudi (string)

AL MUL, IMUL (toan hang nguon kich thudc byte)
DIV, IDIV (toan hang ngudn kich thudc byte)
IN (nhap byte)

OUT (xuét byte)

XLAT

AAA, AAD, AAM, AAS (cac phép toan ASCII)
CBW (d6i sang word)

DAA, DAS (s6 thap phan)

Céac phép toan xir Iy chudi (string)

AH MUL, IMUL (toan hang ngudn kich thuéc byte)
DIV, IDIV (toan hang ngudn kich thudc byte)
CBW (d6i sang word)

BX XLAT

CX LOOP, LOOPE, LOOPNE
Céc phép toan string v&i tiép dau ngit REP

CL RCR, RCL, ROR, ROL (quay véi s6 dém byte)
SHR, SAR, SAL (dich véi s6 dém byte)

DX MUL, IMUL (toan hang ngudn kich thuéc word)

DIV, IDIV (toan hang ngudn kich thudc word)

AX (ACC — Accumulator): thanh ghi tich luy
BX (Base): thanh ghi co s¢

CX (Count): dém

DX (Data): thanh ghi dir li¢u

3.2. Cac thanh ghi chi sé va con tré

Bao gém cac thanh ghi 16 bit SP, BP, SI va DI, thuong chtra cac gia tri offset
(do 1éch) cho cac phé‘ln tor dinh dia chi trong mot phan doan (segment). Chung c6 thé
duogc str dung trong cac phép toan s hoc va logic. Hai thanh ghi con tré (SP — Stack
Pointer va BP — Base Pointer) cho phép truy xuat d& dang dén cac phan tir dang &
trong ngian xép (stack) hién hanh. Cac thanh ghi chi s6 (SI — Source Index va DI —
Destination Index) duoc dung dé truy xuit cac phan tir trong cac doan dit liéu va doan
thém (extra segment). Thong thuong, cac thanh ghi con tré lién hé dén doan stack hién
hanh va cac thanh ghi chi s6 lién hé dén doan dit liéu hién hanh. SI va DI dung trong
cac phép toan chudi.

3.3. Cac thanh ghi doan

Bao gdm céac thanh ghi 16 bit CS (Code segment), DS (Data segment), SS
(stack segment) va ES (extra segment), dung dé dinh dia chi ving nhd 1 MB bang
cach chia thanh 16 doan 64 KB.

Tét ca cac 1énh phai ¢ trong doan ma hién hanh, dq’qc dinh dia chi thong qua
thanh ghi CS. Offset (40 1éch) cuia ma dugc xac dinh bang thanh ghi IP. Dt lidu
chuong trinh thuong dugc dit ¢ doan dir li€u, dinh vi thong qua thanh ghi DS. Stack
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dinh vi thong qua thanh ghi SS. Thanh ghi doan thém c6 thé st dung dé dinh dia chi
cac toan hang, dir li€u, bd nhé va cac phan tr khiac ngoai doan dir li€u va stack hién
hanh.

3.4. Cac thanh ghi diéu khién va trang thai
Thanh ghi con tr6 1énh IP (Instruction Pointer) gidng nhu bo dém chwong trinh

(Program Counter). Thanh ghi diéu khlen nay do BIU quén ly nham luu trir offset tir
bat dau doan ma dén 1énh thyc thi ké tiép va khong thé xir 1y truc tiép thanh ghi IP.

Thanh ghi c& (Flag register) dai 16 bit chtra 3 bit diéu khién (TF, IF va DF) va 6
bit trang thai (OF, SF, ZF, AF, PF va CF) con céac bit con lai khong stir dung.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X |X |X [X |OF|DF|IF |TF [SF |ZF |X |AF|X |PF [X |CF|

- OF (Overflow - tran): OF = 1 xac dinh tran s6 hoc, xay ra khi két qua vuot
ra ngoai pham vi bi€u dién

- DF (Direction- huéng): xac dinh hudng chuyén chudi, DF = 1 khi CPU lam
viéc vdi chuoi theo thir tu tir phai sang trai va nguoc lai.

- IF (Interrupt - ngit): cho phép hay cdm cac ngit c6 mit na.

- TF (Trap - bay): dit CPU vao ché do ting budc, dung cho cac chuong trinh
g0 roi (debugger).

- SF (Sign - dau): dung dé chi cac két qua s6 hoc 1a s6 duong (SF = 0) hay 4m
(SF=1).

- ZF (Zero): = 1 néu két qua cua phép toan trude 14 0.

- AF (Auxiliary — nh¢ phy): dung trong cac s6 thap phan dé chi nhé tir nira
byte thap hay muon tir nira byte cao.

- PF (Parity): PF =1 néu lgét quéa cua phép toan la co tong sb bit 1 1a chin
(dung dé kiém tra 161 truyén dir li¢u)

- CF (Carry): CF = 1 néu c6 nhé hay muon tir bit cao nhat cua két qua. Co
nay cling dung cho cac 1€nh quay.

4. Phan doan bo nhé

Ta biét rang du 8086 1a CPU 16 bit (c6 bus dit liéu 16 bit) nhung van dung bo
nh¢ theo céac byte. Dleu nay cho phép CPU lam vi€c véi byte cling nhu word, nd rat
quan trong trong giao tlep v6i cac thiét bi /O nhu may in, thiét bi dau cudi va modem
(chung duoc thiét ké dé chuyén dir liéu ma hoa ASCII 7 hay 8 bit). Ngoai ra, nhiéu ma
1énh cua 8086/8088 c6 chiéu dai 1 byte nén can phai truy xuat duge cac byte riéng biét
dé co thé xtr Iy cac 1énh nay.

8086/8088 co bus dia chi 20 bit nén co thé cho phép truy xuét 2% = 1048576
dia chi bd nh¢ khac nhau.

Pé thuc hién doc 16~bit tr bo nho, 80§6 s€ thuc hién doc déng thoi byt~e co dia
chi 1€ va byte c6 dia chi chan. Do d6, 8086 t6 chirc bd nhé thanh cac bank chan va Ié.
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Theo hinh 2.6, ta c6 thé thiy rang cac word ludn bat dau tai dia chi chin nhung ta van
¢6 thé doc word c6 dia chi 1é bang cach thuc hién 2 chu ky doc bd nhd: mét chu ky
doc byte thip va mot chu ky doc byte cao nhung diéu nay lam cham téc do xir ly. Doi
v6i 8088 thi do bus dif liéu 8 bit nén dit word cé dia chi chin hay 1¢, nd ciing can phai
thuc hién 2 chu ky doc hay ghi bd nh¢ va giao tiép vo1 b nhd nhu mot bank.

Byte 1048575
Word 524287
Byte 1048574
Byte 1
Word 0
Byte 0

Hinh 2.6 — Vung nh¢ cua 8086/8088 c6 1048576 byte hay 524288 word

Byte 1048574 Byte 1048575 Byte 1048575
Byte 1048572 Byte 1048573 Byte 1048574
Byte 2 Byte 3 Byte 3
Byte 0 Byte 1 Poc lin 2{ Byte 2
Poc lan 1{ Byte 1

Byte 0

L

Word dit liéu 16 bit
Hinh 2.7 — Poc word dia chi chin va dia chi 1&

Ngoai ra bd nhé ciing chia thanh 16 khéi, mdi khéi co kich thude 64 KB, bat
dau ¢ dia chi 00000h va két thuc & FFFFFh. Pia chi bat ¢dau mdi khéi s& tang 1én 1 &
s6 hex c¢6 ¥ nghia nhiéu nhét khi thay doi tir khéi nay sang khdi kia. Vi du nhu khéi
00000h — 10000h — 20000h ...
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FFFFFh [——————————————_] FFFFFh Dy trit
FFFFBh
FO000h
Danh riéng
FFFFOh
0007Fh Du trit
20000h
10000h 00013h
Danh riéng
00000h L— ] 00000h

Hinh 2.8 — Bang bd nhé cho 8086/8088

8086/8088 dinh nghia 4 kh01 bo nh¢ 64KB: doan mé (code segment) gilr cac
mi 1énh chuong trinh, doan ngin xép (stack segment) luu cac dia chi s€ tra vé tir cac
chuong trinh con (subroutine) hay trinh phuc vu ngit (interrupt subroutine), doan dir
licu (data segment) luu trit dir li€u cho chuong trinh va doan thém (extra segment)
thuong dung cho céc dir li¢u dung chung.

Céc thanh ghi doan (CS, DS, SS va ES) dung dé chi vi tri nén ctia mdi doan.
Céc thanh ghi nay c6 16 bit trong khi dia chi by nhé 1a 20 bit nén dé xac dinh vi tri bo
nhd, ta s€ thém 4 bit 0 vao cic bit thép cua thanh ghi doan. Gia str nhu thanh ghi CS
chtra gia tri 1111h thi n6 s& chi toi dia chi nén 1a 11110h. Cha ¥ rang dia chi bat dau
mot doan khong thé tuy ¥ ma phai bét ddu tai mot dia chi chia hét cho 16. Nghia 1a 4
bit thap phai 1a 0. Ta ciing chu y rang 4 doan c6 thé khong tach roi nhau ma chong 1ap
1én nhau va ta ciing c6 thé cho 4 gia trj cta cac thanh ghi doan bang nhau nghia 1a 4
doan nay trung nhau.

VD: Thanh ghi DS c¢6 gia tri 1a 1000h thi dia chi nén 1a 10000h. Dia chi két
thac tim duoc bfmg cach cong dia chi nén voi gia tri FFFFh (64K) — dia chi két thuc
la 10000h + FFFFh = 1FFFFh. Nhu vay doan dir li€u c6 dia chi tr 10000h + 1FFFFh.

Céc vi tri bd nhd khong dugc dinh nghia trong cac doan hién hanh khong thé
truy xuét duge. Mudn truy xuét dén cac vi tri do, ta phai dinh nghia lai mot trong cac
thanh ghi doan sau cho doan phai chtra vi tri d6. Nhu vay, tai mot thoi diém bat ky ta
chi ¢6 thé truy xuat toi da 4 x 64 KB = 256 KB bo nhd. Noi dung cua cac thanh ghi
doan chi co thé xac dinh thong qua phan mém.
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VD: Gia str cac thanh ghi doan c6 cac gia tr1 CS = 2800h, DS = E000h, SS =
2900h va ES = 1000h. Ta c6 vi tri cac doan trong bang bd nhd nhu sau:

EFFFFh

Doan dir liéu
E0000h

38FFFh
DPoan stack 29000h + 38FFFh {{ 37FFFh

i . 29000h
Poan ma 28000h + 37FFFh 28000h

IFFFFh

Poan thém
10000h

Hinh 2.9 — Vi tri c4c phan doan theo gia tri cac thanh ghi doan

¢ Dia chi logic va dia chi vat ly:

Céc dia chi trong mot doan thay dbi tir 0000h + FFFFh, twong tmg v6i chiu dai
doan la 64 KB. Mot dia chi trong mdt doan dugc goi 1a dia chi logic hay offset. Vi du
nhu dia chi logic 0010h ctia doan ma trong hinh 2.9 s€ c6 dia chi that sy 1a 28000h +
0010h = 28010h. Dia chi nay goi 1a dja chi vdt Iy. Dia chi vat 1y chinh la dia chi that
su xuat hién ¢ bus dia chi, n6 c6 chiéu dai 20 bit con dia chi logic 1a do 1éch (offset) tir
vi tri 0 cua mdt doan cho trude.

VD: Gia su xét cac doan nhu hinh 2.9. Pia chi vat ly twong Gng voi dia chi
logic 1000h trong doan stack la:

29000h + 1000h = 2A000h

Dia chi vat ly tuong tmmg vé1 dia chi logic 2000h trong doan ma la:

28000h + 2000h = 2A000h

Ta thy ring c6 thé dia chi vat Iy trang nhau khi dja chi logic khic nhau nghia
la mot dia chi vat Iy cd thé c6 nhicu dia chi logic khac nhau.

Dé chi dia chi logic 1000h trong doan m4, ta dung ky hiéu CS:1000h. Tuong tu

nhu vay cho céc doan khac, nghia 1a dia chi logic 1111h trong doan dur li¢u s€ la
DS:1111h.

Moi Iénh tham chiéu bo nho sé 5:(') mot thanh ghi doan mac nhién. Thanh ghi IP
cung cap dia chi offset khi truy xuat dén doan ma va BP cho doan stack. Vi du nhu IP

= 1000h va CS = 2000h thi BIU s& truy xuat dén dia chi 20000h + 1000h = 21000h va
nhan byte tai vi tri nay.
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Tham chié¢u b nhé | Poan mic nhién | Poan khic Offset
Nhén 1énh CS Khong IP
Tac vu stack SS Khong SP
Dit liéu tong quat DS CS,ES,SS | bia chi hiéu dung
Ngudn cia string DS CS,ES,SS SI
bich cua string ES Khong DI
BX dung lam con tré | DS CS,ES,SS Dia chi hi¢u dung
BP dung lam con tro SS CS,ES,SS Dia chi hi¢u dung

VD: Ta st dung 1énh MOV [BP],AL v6i BP = 2C00h. O day BP dung lam con
tro nén dung doan stack. Gid st cac phan doan nhu hinh 2.9 thi dia chi vat 1y sé la
29000h + 2C00h = 2BC00h

5. Cach ma hoa lénh

Lénh cua CPU s& biéu dién bang cac ky tu dudi dang goi nh¢ (mnemonic) dé
c6 thé d& dang str dung. DPdi v6i CPU thi cac 1énh duoc biéu dién bang cac ma Iénh
(opcode) nén sau khi nhan I¢nh CPU phai thyc hi¢n gidi ma I¢nh 61 méi thuc thi no.
Mot 1énh CPU c6 thé dai 1 byte hay nhiéu byte. Néu ta dung 1 byte dé ma hoa thi s&
ma hod dugc 256 1énh khac nhau. Tuy nhién do moét Iénh khong phai chi c6 mdt cach
thuc hién nén ta khong thé thyc hién don gian nhu trén.

Pé tim hiéu cach ma hoa 1énh, ta xét 1énh MOV des,srec dung dé chuyén dir liéu
gifra hai thanh ghi hay mot 6 nhé va mot thanh ghi.

Lénh MOV ma hoa nhu sau:
Byte 1 Byte 2 Byte 3 Byte 4

»d »d
P> g ||

1]ofofo[1]o | L[]
Opcode D | W| Mod reg M/R

\ 4
7 N
v

Dé ma hoa 1énh MOV, ta can dung it nhat 13 2 byte trong d6 6 bit dung cho ma
1énh.

Bit D x4c dinh hudng truyén cua dir liéu, D = 0 xac dinh dir li€u s€ di tir thanh
ghi cho boi 3 bit Reg, D = 1 xac dinh di li¢u s& di dén thanh ghi cho bdi 3 bit Reg.

Bit W xac dinh s€ truyén 1 byte (W = 0) hay 1 word (W = 1).

3 bit Reg dung dé chon thanh ghi sir dung:

~ Thanh ghi
Mi—w=1 [w-o
000 AX AL
001 CX CL
010 DX DL
011 BX BL
100 SP AH
101 BP CH
110 SI DH
111 DI BH
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2 bit mod va 3 bit R/M (Register / Memory) dung dé xac dinh ché do dia chi
cho céac toan hang cua 1énh.

MOD 11

R/M 00 01 10 W=1 |w=0
000 [BX]+[SI] | [BX]+[SI]+addr8 | [BX]+[SI]+addrl6 AX AL
001 [BX]+[DI] | [BX]+[DI]+addr8 | [BX]+[DI]+addrl6 CX CL
010 [BP]+[SI] | [BP]+[SI] +addr8 | [BP]+[SI] +addrl6 DX DL
011 [BP]+[DI] | [BP]+[DI] +addr8 | [BP]+[DI] +addrl6 BX BL
100 [SI] [SI] +addr8 [SI] +addrl6 SP AH
101 [DI] [DI] +addr8 [DI] +addr16 BP CH
110 addr16 [BP] +addr8 [BP] +addrl6 SI DH
111 [BX] [BX] +addr8 [BX] +addrl6 DI BH

_ Tong quat, 8086/8088 c6 khoang 300 tac vu c6 thé c6 trong tap lénh cua nd.
Moi Iénh kéo dai tir 1 dén 6 byte. Tur vi du trén, ta thay ma Iénh c6 cac vung:

- Vung ma Iénh (opcode): chira ma 1€nh cta Iénh sé& thuc thi

- Vung thanh ghi (reg): chira cac thanh ghi s€ thuc hién
- Vung ché do (mod)
- Vung thanh ghi / bd nhd R/M (Reg/Mem)

6. Cac cach dinh dia chi
Cach dinh | M3 dbi Vi du
dia chi tuong Twr goi nho Poan Hoat dong M6 ta
truy xudt
Tc thoi | B80010 MOV AX,1000h Ma AH <« 10h (D
AL < 00h
Thanh ghi | 8BDI1 MOV DX,CX Trong uP | DX « CX 2)
Tryc tiép | 8A260010 | MOV AH,[1000h] D60 AH « [1000h] 3)
liedu
Gian tiép | 8B04 MOV AX,[S]] Dir liéu | AL « [SI]; AH «[SI+1] @)
thanh ghi | FF25 JMP [DI] Dt li¢u | [P«—[DI+1:DI]
FE4600 INC BYTE PTR [BP] Stack [BP]«—[BP]+1
FFOF DEC WORD PTR [BX] Dir ligu [BX+1:BX]< [BX+1:BX]-1
Co chisd | 8B4406 MOV AX,[SI+6] Ditliéu | AL <« [SI+6]; AH «[SI+7] | (5)
FF6506 JMP [DI+6] Dt li€u | [P« [DI+7:DI+6]
C6 nén 8B4602 MOV AX,[BP+2] Stack AL« [BP+2]; AH «<-[BP+3] | (6)
FF6702 JMP [BP+2] Dt li€u | [P« [BX+3:BX+6]
C6 nén va | 8BOO MOV AX,[BX+SI] Ditliéu | AL« [BX+SIJ;AH«[BX+SI+1] @)
c6 chisé | FF21 JMP [BX+DI] Dit liéu | IP«—[BX+DI+1:BX+DI]
FE02 INC BYTE PTR [BP+SI] | Stack [BP+SI]«—[BP+SI]+1
FFOB DEC WORD PTR [BP+DI] | Stack [BP+DI+1:BP+DI ]«
[BP+DI+1:BP+DI]-1
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Co nén va | 8B4005 MOV AX,[BX+SI+5] Dir liéu | AL« [BX+SI+5] (®)
co chi s6 | FF6105 AH<«[BX+SI+1]
vo1 do doi | FE4205 JMP [BX+DI+5] Dt liéu [P« [BX+DI+6:BX+DI+5]

FF4BO05 INC BYTE PTR [BP+SI+5] | Stack [BP+SI+5]«~[BP+SI+5]+1
DEC WORD PTR [BP+DIS]| Stack | [Bp+DL+6:BP+DI+5]<-

[BP+DI+6:BP+DI+5]-1

String Ad MOVSB Thém, | [ES:DI] < [DS:DI] )

dit liéu | Néu DF = 0 thi
SI«<SI+1;DI« DI+1
Néu DF = 1 thi
SI« SI-1;DI« DI- 1

- BYTE PTR va WORD PTR tranh 1am gitra truy xuit byte va word.

- B9 doi duge cong vao thanh ghi con trdé hay nén 12 s6 nhi phan dang bu 2.

- (1): ngudn dit liéu trong 1énh

- (2): dich va nguon la cac thanh ghi cua pP

- (3): dia chi by nhd cung cap trong 1énh

- (4): dia chi by nh¢ cung cap trong thanh ghi con tr6 hay chi sO

- (5): dia chi b nhé 13 tong ctia thanh ghi chi s6 cong véi d6 doi trong 1énh

- (6): dia chi bd nhd 1a tong ciia thanh ghi BX hay BP cong vé6i do doi trong
1énh

- (7): dia chi b nhé 1 téng cuia thanh ghi chi sb va thanh ghi nén

- (8): dia chi bo nh¢ 1a téng cua thanh ghi chi s6, thanh ghi nén va do doi
trong 1énh

- (9): dia chi ngudn bd nhd 1a thanh ghi SI trong doan dit liéu va dia chi dich
bd nhd 1a thanh ghi DI trong doan thém

6.1. Dinh dia chi tirc thoi

Céc 1énh dung cach dinh dia chi tirc thoi 1dy dir liéu trong 1énh 1am mot phan
cua Iénh. Trong cach nay, dit liu sé dugc chira trong doan ma thay vi trong doan dir
li‘éu. Dir liéu chq 1énh MOV AX,1000h dugc cung cap tlic th(‘yi, sau ma 1énh BS. Chu y
rang trong ma doi tuong byte dir li¢u cao di sau byte dir li¢u thap.

Cach dinh dia chi tire thoi thuong dung de nap mot thanh ghi hay vi tri bd nho
v6i cac dit liéu ban dau. Sau do, cac 1énh ké tiép s& lam viéc véi cac dir liéu nay. Tuy
nhién, cach dinh dia chi nay khong str dung duogc cho cac thanh ghi doan.

6.2. Dinh dia chi thanh ghi

Mot s6 1énh chi lam cong viéc chuyén dit liéu giita cac thanh ghi cua CPU. Vi
du nhu MOV DX,CX s& chuyén dit liéu tir thanh ghi CX vao thanh ghi DX. O déy ta
khong can thyc hién tham chiéu bo nhé.

Ta c6 thé két hop cach dinh dia chi tirc thoi va dinh dia chi thanh ghi dé nap dir
liéu cho céc thanh ghi doan.

6.3. Dinh dia chi trwec tiép

Ngoai 2 cach dinh dia chi trén, tat ca cac cach dinh dia chi con lai déu can phai
truy xuat dén by nhd vai it nhat mot todn hang. Trong cach dinh dia chi truc ti€p, dia
chi b nhéd duge cung cap tryc tiep nhu 12 mdt phan cua 1énh. Vi du nhu 1énh MOV
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AH,[1000h] s¢ dua ndi dung chira trong 6 nhd DS:1000h vao thanh ghi AH hay 1énh

MOV [2000h],AX s& dua nd1 dung chura trong AX vao 2 6 nhé lién tiép DS:2000h va
DS:2001h

6.4. DPinh dia chi truy xuat bé nhé gian tiép

Cac cach dinh dia chi truc tiép s€ thudn lgi cho cac truy xuit bd nhé khong
thuong xuyén. Tuy nhién, néu mot 6 nhd can phai truy xuét nhiéu lan trong mot
chuong trinh thi qua trinh nhan dia chi (2 byte) s& phai thuc hién nhiéu lan. Diéu nay
s€ khong hiéu qua. Dé giai quyét van dé nay, ta thyc hién luu trir dia chi ctia 6 nh¢ can
truy xuat trong mot thanh ghi con tro, chi sé hay thanh ghi co s¢ (BX, BP, SI hay DI).
Ngoai ra, ta co thé st dung do doi bu 2 bang cach cong vao cac thanh ghi dé doi di so
vo1 vi tri dugce céac thanh ghi chi dén.

Cach dinh dia chi Dia chi hiéu dung (EA — Effective Address)
Po doi Thanh ghi nén | Thanh ghi chi sb
Gién tiép thanh ghi Khong BX hay BP Khong
Khong Khong SI hay DI
C6 chi sb 128 =127 | Khong SI hay DI
Co nén 128 = 127 | BX hay BP Khoéng
C6 nén va chi s6 Khéng BX hay BP SI hay DI
Conénvachisovéidodor |.128 =127 | BXhay BP SI hay DI

Nhu vay, mot do doi co thé dugc cong vao thanh ghi nén va két qua nay duoc
cOng ti€p vao thanh ghi chi s6. Dia chi thu duoc goi 1a dia chi hi¢u dung EA.

Ngoai ra ta ciing c6 thé viét cach dinh dia chi gian tiép nhu sau:
MOV AX,table[SI]
i Trong d6 table 13 nhan gan cho mat vi tri 6 nho né}o dq. Lénh nay s€ truy Xuét
phan tu thtr SI trong day fable (gia su SI = 2 thi s€ truy xuat phan tu thu 2).
Chu ¥ rang cac doan mic dinh cho cac cach dinh dia chi gian tiép 1 doan stack
khi dung BP, 1a doan di li¢u khi dung BX, SI hay DI.

VD: Lénh:

MOV AH,10h thuc hién dinh dia chi tirc thoi

MOV AX,[BP + 10] thue hién dinh dia chi ¢6 nén

MOV AH,[BP + SI] thue hién dinh dia chi c6 nén va cé chi sb

6.5. Dinh dia chi chubi

Chudi 1a mot ddy lién tuc cac byte hay word luu trit trong bo nhé dudi dang cac
ky tu ASCIL 8086/8088 c6 cac lénh ding dé xtr 1y chudi, cac 1énh nay sir dung cip
thanh ghi DS:SI dé chi ngudn chudi ky tu va ES:DI dé chi dich chudi. Lénh MOVSB
s& chuyén byte dit liéu ngudn dén vi tri dich trong d6 SI va DI sé& ting hay giam tuy
theo gia tri cua DF.
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Chwong 3
BO NHO’

1. M6t s6 khai niém

1.1. B6 nh& (memory)
La thiét bi nh¢ c6 thé ghi va chira thong tin. ROM, RAM, cache, dia cing, dia
mém, CD.... déu co thé goi 1a bo nhd (vi chung déu luu trir thong tin). Céc tinh chét:
- Dung luong: kha nang luu trit dir li€u cta thiét bi. Vi du: CD chira duoc
700MB, dia mém chira duoc 1.44MB, dia ctiing chira dugc 40 GB, 60GB,
cache L1 chtra dugc 16KB, cache L2 chira dugc 256 KB ...

- Téc dg truy nhdp: lién quan dén toc do truyén dir liéu cua thiét bi. Tinh vé
toc do thi CPU la 16n nhat, ké tiép 1a Cache, sau nira 1a cac loai RAM.

- Giao tiép: chu trac bén ngoai cua bo nhé. Vi du, cac RAM c6 s6 chan cim
va dac tinh khac nhau.

1.2. Phan loai bdé nhé

1.2.1. ROM (Read Only Memory)

Pay 1a loai bd nhé dung trong cac hing san xuat 1a cha yéu. N6 ¢6 dic tinh 1a
thong tin luu trir trong ROM khéng thé xoa dugc va khong stra dugce, thong tin s& duoc
Iy trit mdi mai. Nhung nguoc lai ROM c6 bat loi 1a mot khi da cai dat thong tin vao roi
thi ROM sé& khong con tinh da dung. Vi du dién hinh 13 cac con "chip" trén motherboard
hay 1a BIOS ROM dé van hanh khi may tinh vira khoi dong.

1.2.2. PROM (Programmable ROM)
Mic du ROM nguyén thiy 1a khong ghi hay x6a dugc, nhung cac thé hé sau cia
ROM di da dyng hon nhu PROM. Cac hing san xuat c6 thé cai dat lai ROM bang cach
dung cac loai dung cu dac biét va dét tién. Thong tin c6 thé cai dat vao chip va n6 s€ luu
lai mi trong chip. Mot ddc diém 16n nhat cua loai PROM 1a thong tin chi cai dit mot 1an
ma thoi. CD ciing ¢ thé dugc goi 1a PROM vi chiing ta c6 thé luu trit thong tin vao né
chi mot 1an duy nhat va khong thé xo4 dugc.

1.2.3. EPROM (Erasable Programmable ROM)

Mot dang cao hon PROM 1a EPROM, tirc 1a ROM c¢6 thé xoéd va ghi lai dugc.
EPROM khac PROM ¢ cho la thong tin c6 thé dugc viét va xoa nhi€u lan theo y nguoi su
dung, va phuong phéap xo4 la phan cing (dung tia hong ngoai).

1.2.4. EEPROM (Electrically Erasable Programmable ROM)
~ Pay 1a mot dang cao hon EPROM, dit diém khéc biét duy nhét so v6i EPROM la
c6 thé ghi va xoé thong tin lai nhiéu lan bang phan mém.
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1.2.5. RAM (Random Access Memory)

RAM 1a thé hé ké tiép cia ROM, ca RAM va ROM déu 1a bd nhé truy xuit ngau
nhién, tuc la dir li¢u duoc truy XuAt khong can theo thir tu. Tuy nhién ROM chay cham
hon RAM rét nhiéu. Thong thuong ROM can trén 50ns dé xu 1y dir liéu trong khi d6
RAM can dudi 10ns.

1.2.6. SRAM (Static RAM) va DRAM (Dynamic RAM)

SRAM (RAM tinh) 1a loai RAM luu trit dir liéu khong can cap nhat thuong xuyén
trong khi DRAM 14 loai RAM can cap nhat dit liéu thuong xuyén. Thong thuong dit liéu
trong DRAM s& duoc lam tuoi (refresh) nhiéu 1an trong mot gidy dé giir lai nhimg thong
tin dang luu trit, néu khong thi dit 1iéu trong DRAM ciling s€ bi mét do hién tuong ro ri
dién tich cua cac tu dién. Cac khac biét cia SRAM so voi DRAM:

- Tbc do cia SRAM 16n hon DRAM do khéng phai ton thoi gian refresh..

- Ché tao SRAM ténq kém hon DRAM nén thong thuong st dung DRAM dé
ha gia thanh san pham.

1.2.7. FPM - DRAM (Fast Page Mode DRAM)
La mot dang cai tién cia DRAM, vé nguyén 1y thi FPM - DRAM sé& chay nhanh
hon DRAM do cai tién cach do dia chi trude khi truy xuét dir liu. FPM - DRAM hau nhu
khéng con san xudt trén thi trudng hién nay nira.

1.2.8. EDO - DRAM (Extended Data Out DRAM)

La mét dang cai tién ctia FPM - DRAM, no truy xuat nhanh hon FPM - DRAM
nho mot sO cai tién cach do dia chi trudc khi truy cép dir liéu. Tuy nhién, EDO - DRAM
13 can hd cua chipset hé théng. Loai bd nhd nay chay véi may 486 tro Ién (tbc d6 dudi
75MHz). EDO DRAM ciing di qua cii so v6i ky thuat hién nay, tbc 46 cia EDO-DRAM
nhanh hon FPM-DRAM tur 10 - 15%.

1.2.9. BDEO-DRAM (Burst Extended Data Out DRAM)
La thé hé sau cia EDO DRAM, dung ki thuat duong 6ng (pipeline) dé rat ngan
thot gian do dia chi.

1.2.10. SDRAM (Synchronous DRAM)

Piy 1a mot loai RAM c6 nguyén 1y ché tao khac han véi cac loai RAM trudc.
DPong bd (synchronous) 13 mot khai niém rat quan trong trong linh vuc sb. RAM hoat
dong do mot bo diéu khién xung nhip (clock memory), dir liéu s€ dugc truy xudt hay cap
nhat mdi khi clock chuyén tir logic 0 sang 1, d6ng bo co nghia 1a ngay lac clock nhay tir
logic 0 sang 1 cht khong han 1a chuyén sang logic 1 hoan toan (tac dong bang canh
xung). Do k¥ thuat nay, SDRAM va cac thé hé sau c6 tdc d6 cao hon hin cac loai DRAM
trudre, dat toe do 66, 100, 133 MHz.

1.2.11. DDR SDRAM (Double Data Rate SDRAM)
~ Day 1a loai b nhé cdi tién tir SDRAM. N6 nhan déi toc do truy cdp cia SDRAM
bang cach dung cé hai qua trinh dong bd khi clock chuyén tir logic 0 sang 1 va tr logic 1
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sang 0 (dung ca canh am va canh duong). Loai RAM nay dugc CPU Intel va AMD ho tro,
toc do vao khoang 266 MHz. (DDR-SDRAM da ra do1 trong nam 2000)

1.2.12. DRDRAM (Direct Rambus DRAM)

Hé théng Rambus (tén hang ché tao) c6 nguyén 1y va ciu tric ché tao hoan toan
khac loai SDRAM truyén théng. Bo nhd s€ duoc van hanh bdi mot hé théng phu goi la
kénh truyén Rambus tryc tiép (direct Rambus channel) ¢6 d6 rong bus 16 bit va mot xung
clock 400MHz (c6 thé 1én t6i 800MHz). Theo 1y thuyét thi cdu trac méi ndy sé& c6 thé trao
do6i dir liéu véi tdc d6 400MHz x 16 bit = 400MHz x 2 bytes = 800 MBps. Hé thong
Rambus DRAM can mot chip serial presence detect (SPD) dé trao d6i v6i motherboard.
Ta thiy k¥ thudt méi ndy dung giao tiép 16 bit, khac han v6i cach ché tao truyén thong 1a
dung 64 bit cho by nhd nén k¥ thuat Rambus cho ra do1 loai chan RIMM (Rambus Inline
Memory Module), khac so v6i bo nhé truyén théng. Loai RAM nay chi dugc hd tro boi
CPU Intel Pentum IV, tdc dd vao khoang 400 — 800 MHz

1.2.13. SLDRAM (Synchronous - Link DRAM)

La thé hé sau cia DRDRAM, thay vi dung kénh Rambus truc tiép 16 bit va téc do
400MHz, SLDRAM dung bus 64 bit chay véi toc d6 200MHz. Theo 1y thuyét thi hé
théng méi c6 thé dat dugc toe do 200MHz x 64 bit = 200MHz x 8 bytes = 1600 MBps,
tic 13 gap d6i DRDRAM. Piéu thuan tién 1a 1a SLDRAM dugc phat trién boi mot nhom
20 cong ty hang dau vé vi tinh cho nén né rat da dung va phu hop nhiéu hé thdng khac
nhau.

1.2.14. VRAM (Video RAM)

Khac voi bo nh¢ trong hé thong, do nhu ciu vé do hoa ngay cang cao, cac hang
ché tao card d6 hoa da ché tao VRAM riéng cho video card ctia ho ma khong can ding bd
nhé cta hé thong chinh. VRAM chay nhanh hon vi ing dung k¥ thuat Dual Port nhung
d6ng thoi cling dat hon rat nhiéu.

1.2.15. SGRAM (Synchronous Graphic RAM)
La san pham cai tién cia VRAM, n6 s& doc va viét timg block thay vi tmg mang
nho.

1.2.16. Flash Memory

La san pham két hop gitra RAM va dia cling, bd nh¢ flash co thé chay nhanh nhu
SDRAM ma va van luu trir duoc dir liéu khi khong c6 ngudn cung cép.

1.2.17. Mét sé thuat ngir lién quan
- PCe66, PC100, PC133, PC1600, PC2100, PC2400:

PC66, 100, 133MHz 1a téc d6 cua hé théng chipset cua motherboard. PC1600,
PC2100, PC2400: ra doi khi k§ thuat Rambus phét trién. Pac diém cua loai motherboard
nay la dung loai DDR SDRAM (Double Data Rate Synchronous Dynamic RAM). DDR
SDRAM s& chay gip doi (trén 1y thuyét) loai RAM binh thuong vi né ding ca canh
duong va am cua xung clock. Do @6 PC100 s€ thanh PC200 va nhan 1én 8 bytes d0 rong
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bus cia DDR SDRAM: PC200 * 8§ = PC1600. Tuong ty PC133 s¢€ 1a PC133 * 2 * 8bytes
=PC2100 va PC150 s¢ 1a PC150 * 2 * 8 = PC2400.

- BUS: gém nhiéu day dan dién nho gop lai, 1a hé théng truyén dr li¢u gitra
cac b phan trong may tinh.

- FSB (Front Side Bus): bus tir CPU t&1 bd nhé chinh.
- BSB (Back Side Bus): bus tir bd diéu khién bo nhé t6i Cache level 2.

- Cache memory: La loai bd nh c6 dung lugng rat nho (thudng nho hon
1MB) va chay rat nhanh (gan bang toc do cia CPU). Thong thuong thi Cache nim gan
CPU va c6 nhiém vu cung cdp nhimng dir liéu thuong hay dang sir dung cho CPU. Su
hinh thanh ctia Cache 13 mét cach nang cao hiéu qua truy xudt cia may tinh ma thoi.
Nhing dir liéu thuong sir dung (hoac dang) duge chira trong Cache, mdi khi xur 1y hay
thay di dir liéu, CPU s& do trong Cache trudc xem co t6n tai hay khong, néu co no sé lay
ra dung lai con khong thi s€ tim tiép vao RAM hoic cic bd phan khac. Lay mot vi du don
gian 1a néu mé Microsoft Word 1én 1an dau tién sé thay hoi lau nhung mé 1én lan thir hai
thi nhanh hon rat nhiéu vi trong 1an m& thr nhit cac 1énh dé md Microsoft Word di duogc
luu gitr trong Cache, CPU chi viéc tim n6 va dung lai. Cache rat dit tién va ché tao rét
kho khin boi nd gan nhu 1a CPU (vé cau thanh va téc do). Thong thuorng Cache nam gan
CPU, trong nhiéu truong hop Cache nam bén trong CPU. Nguoi ta goi Cache Level 1
(L1), Cache level 2 (L2)...1a do vi trf ctia né gan hay xa CPU. Cache L1 gan CPU nhit,
sau d6 la Cache L2...

- Xen k& (interleave): 1a mot ki thuat lam ting toc d6 truy xuat bang cach
giam bdt thoi gian nhan 10i ctia CPU. Vi du, CPU can doc thong tin thong tir hai no1 A va
B khac nhau, vi CPU chay qua nhanh nén A chua kip 14y di liéu ra, CPU phai cho. Khi
d6 CPU c6 thé lay dit liéu tir B rdi sau d6 tro lai A. Do d6, CPU c¢6 thé rut b6t thoi gian
ma lay dugc dir liéu & ca A va B.

- Bursting: la mot ky thuat khac dé giam thoi gian tr}lyén tai dur lidu trong
may tinh. Thay vi CPU lay ting byte mot, bursting s€ giip CPU lay thong tin moi lan la
mot block.

- ECC (Error Correction Code): 1a mot ky thuat dé kiém tra va stra 16i trong
truong hop 1 bit ndo d6 ctia bd nhé bi sai gia tri trong khi luu chuyén dit liéu. Nhitng loai
RAM c6 ECC thudng ding cho server. Tuy nhién khong c6 ECC ciing khong phai 1a mdi
lo 16n vi theo thdng ké 1 bit trong bd nhé c6 thé bi sai gia tri khi chay trong gan 750 gid
(trc 1a khoang 1 thang).

- CAS (Column Address Strobe) latency: la dién ta thoi gian tré trong viéc
truy xuét dir liéu ciia bd nhé va dugce tinh bang chu ky xung clock. Vi dy, CAS3 la tré 3
chu ky xung clock. Cac nha san xut cd ging ha thap chi sé tré xudéng nhung no s& ty 16
nghich voi gia thanh san pham.

-S4 chan cia RAM: thong thuong 1a 30, 72, 144, 160, 168, 184.

- Cach tinh dung lugng: Thong thuong RAM co6 hai chi s, vi du, 16Mx8.
Thong s6 dau bi€u thi s6 hang cuia RAM trén don vi bit, thong s6 thir nhi biéu thi s6 cot
cua RAM. 16Mx8 = 16 MegaBit x 8 cdt = 128 Mega Bit = 16MB.
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- SIMM (Single In-Line Memory Module): 1a loai ra doi som va co hai loai
30 hay 72 chan. Loai RAM thuong tai dir liéu moi lan 8 bit, sau d6 phat trién 1én 32 bit.
Loai 72-pin SIMM c6 chiéu rong 44" trong khi loai 30-pin SIMM c¢6 chiéu rong 3'%".

414" 72-Pin SIMM

34" 30-Fin SIMM

Hinh 3.1 — Dang chan cua SIMM

- DIMM (Dual In-line Memory Modules): ciing gan giéng nhu loai SIMM
nhung c6 s6 chan 13 72 hodc 168. Mot dic diém khac dé phan biét DIMM voi SIMM la
céc chan cia SIMM dinh lai véi nhau tao thinh mét mang dé tiép xtc v6i memory slot
trong khi DIMM c6 cac chan hoan toan cach ro1 doc 1ap vai nhau. Mot dac diém phu nira
1a DIMM duoc cai dat thang dimg trong khi SIMM thi 4n vao nghiéng khoang 45°. Thong
thuong loai 30 chan tai dir li€u 16 bit, loai 72 chan tai dir liéu 32 bit, loai 144 (dung cho
notebook) hay 168 chan tai dir li¢u 64 bit.

Comparson of a
414" T2-Pin 5IMM 72-pin 5IMM and a

|6E-pin CDIMM

54" 168-Pin DIMM

Hinh 3.2 — Dang chan cua DIMM

GV: Pham Hung Kim Khdanh Trang 52



Tai ligu Cédu tritc mdy tinh & Hop ngiv B§ nhé

- SO DIMM (Small Outline DIMM): 1a loai bé nhé dung cho notebook, co
hai loai chan 1a 72 hoac 144. Loai 72 chan dung bus 32 bit, loai 144 chan
dung bus 64 bit.

-  RIMM (Rambus In-line Memory Modules) va SO RIMM (RIMM dung cho
notebook): 1a k¥ thuét ctia hang Rambus, c6 184 chan (RIMM) va 160 chan
(SO RIMM) va truyén dir liéu mdi lan 16 bit (thé hé cii chi c6 8 bit) nén
chay nhanh hon céac loai cli. Tuy nhién do chay voi tbc d6 cao, RIMM tu
nhiét rit cao nén cach ché tao ciing phai khac so véi cac loai RAM truyén
théng. Nhu hinh v& bén dudi ban s& thiy RAM c6 hai thanh giai nhiét kep
hai bén goi 1a heat speader.

16-Device Rambus RIMM

A 184-pin Direct Rambus
RIMM shown with haat

spreaders pulled away.

Heat Spreadars

Hinh 3.3 — Dang chan cia RIMM

2. B6 nhé trong

2.1. T6 chirc bd nhé
Bd nhé thuong dugc t6 chuc tir nhiéu vi mach nhé ghép lai dé co dd rong bus dia
chi va dir liéu can thiét. Cac chip nhd c6 day du chirc ndng cia mdt bd nhé bao gom:

- Ma trén nhé: gdm céac 6 nhd, mdi 6 nhé twong tmg voi mot bit nh.
- Mach giai ma dia chi cho bg nhé.

- Mach logic cho phép doc.

- Mach logic cho phép ghi.

- Cac mach dém vao, ra.

Céach t6 chuc don gian nhat 1 t6 chuc theo word. Mot ma tran nhé c6 d6 dai cua
cOt bang s6 luong word W va do dai hang bang s6 luong bit B cia mdt word. Phuong
phap nay c6 thoi gian truy xuat ngan nhung doi héi bo giai ma 1on khi tong s6 word 16n.
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Phuong phép giai mi hai budc cho phép giam kich thudc cua phan giai ma dia chi
bang cach sir dung khai niém word logic va word vat Iy. Word vat 1y bao gdm tat ca cac
bit trong mot hang ctia ma tran va word logic 1a sd bit tuong ing duoc goi ra dong thoi.
Luc nay, bd nhé can hai mach giai ma: giai ma hang dé chon word vat Iy va mach giai ma
cOt ¢o cac mach don kénh (multiplexer) chon mdt word logic tr mot word vat ly. Vi du
nhu: 1 RAM dung lugng 2048 x 8 dugc t6 chirc gidi ma 2 budc nhu hinh vé:

A0+ A6 Ma tran nho

Dém ngod Giai ma .
: 128 x 128 bit
1080 hing > 128x 128bi

vao

8 mach giai
ma cot

J

Dém ngo ra

I

Hinh 3.4 — Giai ma hai budc cho bo nhé

Ma tran nhé 1a 128 x 128 bit, c¢6 128 = 27 word vt ly. Mot word vat 1y dugc chon
bdi 7 duong dia chi tr A0 +A6. DO gidi ma hang chon 1 hang tir 128 hang.

A7+ Al10

Mot word vat 1y dwoc chia 1am 16 nhém 8 bit. Nhom thtr nhat chira bit cao nhét
ciia 16 word logic. Nhom thir 2 chira cac bit tiép theo va nhém cudi ciung chia cac bit
thap nhat. Nhu vay mach giai ma cot gdbm 8 bo don kénh 1 — 16 dé cung cap 1 word
logic 8 bit. Cac bit dia chi tir A7+A10 déu khién mach giai ma cot. Trong truong hop dic
biét khi s6 phan tir trong 1 word vat 1y bang s bit trong Iword vat 1y thi d6 1a bd nhé to
chirc theo bit nghia 1a mdi word logic c6 do dai 1 bit.

Cac mach diém ngd ra dam bao khong nhimg mirc logic mong mudn va cung cip
du dong ma con c6 ngd ra cuc thu hé hay ba trang thai cho phép két ndi chung véi mot
vai bd nhé khac. Mach dém ngd ra dugc diéu khién bang céc tin hiéu chon mach CS, cho
phép bd nhé CE, cho phép ngd ra OE.

2.2. DRAM

2.2.1. C4u tao cia DRAM
Dia chi xac dinh 6 nh¢ chia thanh 2 ph?ln: dia chi hang va cgt. Hai dia chi nay duoc
dua 1an lugt vao bo dém. Qua trinh don kénh dia chi diéu khién b:;ing cac tin hiéu RAS
(Row Access Strobe) va CAS (Column Access Strobe). B diéu khién nhé ciia CPU phai
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B¢ nho

thyc hién 3 cong viéc sau: chia dia chi tor CPU thanh céc dia chi hang va cdt; tich cuc cac

chan RAS, CAS va WE moét cach chinh x4c; truyén va nhédn céc dit liéu doc, ghi.
So d6 tb chirc ciia mot DRAM:

A 4

Tién nap
(precharge)

A

y

Giai ma
hang

=

Ma tran nho

]

y

RAS -
CAS bicu
—P kh]en
WE
——
Diachi | Dém dia
map  chi
. bém dir
Dtr liéu lieu
vao '

A\ 4

u

Khuéch dai
nhay

t

bém
dir liéu

)

Dit lidu

Gial ma cot

Hinh 3.5 — So d6 cdu tao DRAM

Mot 6 nhé cia DRAM c¢6 thé biéu dién nhu hinh vé:

Word line

—

Il

Bit line

Hinh 3.6 — C4u tao mot té bao nhé DRAM

ra

FET hoat dong nhu mot cong tic, khi dudng word tich cuc thi cho phép mé FET.
Do hi¢n tugng 10 ri trén FET, nén sau mot thot gian, dién ap trén tu s€ gidm dan.
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2.2.2. Qua trinh doc / ghi bé nhé&

VDD

L =
Mach tién nap } {
(precharge)
Té bao nhé

Gia1i ma hang

e B

Khuéch dai nhay

(sense arﬁpliﬁér) QE HI—

VDD
Bit line Bit line
bém

ngd - bem

Va0 ‘—‘ ngo ra

Gial ma cot

Hinh 3.7 — So d6 nguyén 1y cia DRAM

Mach tién nap cho phep xam nhép va kich hoat word line khi nap tat ca cac bit line
bang V../2. Qua trinh tién nap s& dung khi cac cap day nay co gia tri bang nhau vé dién
ap. Thoi gian doi hoi cho qua trinh nay goi 1a thoi gian tién nap RAS. Khi qua trinh nay
két thiic thi m&i ¢ thé thyc hién truy xuat 6 nhé. Mach tién nap lam ting tinh 6n dinh cta
dién ap ra.

Do dién dung cia tu dién rat nhé so véi dién dung ghép giita cac bit line nén dién
ap trén cac bit line thay doi nho, khoang 100 mV. Néu dién tich cta tu dién ban dau bang
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0 thi dién thé trén bit line s& giam xudng va kéo dién ap nay xubng muc 0. Nguoc lai, néu
dién tich khac 0 thi dién thé trén bit line s€ ting 1&n va nang dién ap nay 1én V.. Tin hiéu
gidi ma cot dugce cap sau tin hi¢u giai ma hang dé cho phép chon chinh xéc cot.

Gian d6 thoi gian doc dit liéu cia DRAM c6 thé biéu dién nhu sau:

< T 1:chu ky

! .

IN— trAs < tpr
\ |

CAS

|

g

PR ! |
RAS ! — feas —>
|

I

|

|

|

|

|

|

|

-

Dia chi

Dir liéu

|
|
Hinh 3.7 — Gian d6 thoi gian doc DRAM

tras: thoi gian tham nhdp RAS — 1a thoi gian tur lac dat dia chi hang cho téi khi dir
liéu ra khéi b dém.

tcas: thoi gian tham nhap CAS — 14 thoi gian tur luc dat dia chi cot cho té1 khi div
lléu ra khoi b6 dém (tCAS < tRAS)

tpr: thoi gian hoi phuc (tho1 gian tién nap RAS) — thoi gian can thiét tir lac ngd ra
6n dinh cho dén khi c6 thé cung cap mét dia chi méi.

2.2.3. Lam twoi DRAM
bién tich trén tu dién bi gidm theo thoi gian do chung phong qua FET va 16p di¢n
moi oxide 1am cho dif liéu c6 thé bi mat. Do do, tu dién phai dugc nap lai mot cach tuan
hoan (refresh), thong thuong khoang tir 1 + 16 ms tuy theo loai RAM. Cé 3 phuong phap
refresh:

- Chi tdc djpng RAS: tao chu ky doc gia (dummy read) dé 1am twoi 6 nhé.
Trong chu ky gia nay, tin hiéu RAS tich cuc va dia chi hang duoc dua vao
DRAM nhung CAS bj cdm nf:n khong thé truyén dir liéu ra ngoai dugc. pé
lam twoi toan bd bd nh¢ thi tat ca cac dia chi phai duoc cap lan lugt. Nhugce
diém cua phuong phap nay 1a can phai dung mach logic hay mot chuong

trinh dé 1am tuoi. Trong mdy tinh, diéu nay thuc hién bang kénh 0 cua
DMAC 8237, tac dong dinh ky bang bd dém 1 cua PIT 8253.
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Tac dopng CAS truéc RAS: DRAM c6 mdt mach logic lam tuoi cua riéng
n6 voi mot bd dém dia chi. Tin hiéu CAS s& tich cuc trong mot khoang thoi
gian truge khi RAS tich cyc. Dia chi lam tuoi duoc phat ra bén trong bang
bo dém dia chi ma khong can mach logic bén ngoai. Sau moi chu ky lam
tuoi, bd dém dia chi sé ty dong tang 1€n 1 d€ chi dia chi ke tiép.

An: Chu ky lam tuoi dugc chira sau chu ky doc b nhé. Tin hi¢u CAS gitr
nguyén mirc thap trong khi chi c6 RAS 1én mirc cao. O day, bo dém dja chi
cung tu phat ra dia chi lam twoi.Viéc doc dir liéu trong chu ky doc ciing ¢6
thé thue hién ngay ca khi dang thyc hién chu ky lam twoi. Phuong phap nay
s& tiét kiém duoc thoi gian do thoi gian lam tuoi thuong ngan hon so véi
thot gian doc.

2.2.4. Cac ché do hoat dong nhanh cia DRAM

DRAM c6 kha niang thuc hién mot hay nhiéu ché do cot dé giam thoi gian teas.

2.3.

Ché dj trang: qua trinh truy xuét 6 nhd chi thay ddi dia c}}i cot. Nhu vay,
mdt trang s€ tuwong trng v&i mot hang trong ma tran nhé. Bé khéi dong qua
trinh doc, mach diéu khién nhé tac dc}ng tin hi¢u RTAS nhu tbéng thuong
nhung lai bo qua dia chi hang. Trong ché d) nay, néu 6 nhd tiép theo trong
cung mot trang thi tin I}iéu RAS ,Vﬁn gilr lién tuc & muc tich cuc. Do do,
tho1 gian truy xuat c¢6 thé giam xuong 50%.

Ché dp cft finh: tuong ty nhu ché do trang nhung tin hi¢u CAS giir nguyén
khong d61. DRAM sé€ ty phat hién sy thay doi dia chi sau mot khoang thot
gian CAS khong doi.

Ché dp nibble: thay ddi tin hiéu CAS 4 1an dé chuyén 1 nibble dir lidu.

Ché dp néi tiép: twong tu nhu ché do nibble nhung khong phai chi chuyen 4

lan trang thai cta tin hiéu CAS. V& nguyén tic, toan b hang c6 thé dua ra
tuan tu.

Ché dp xen ké: ché 46 nay 1a phuong phap han ché tré do thoi gian tién nap
RAS. B§ nh¢ chia thanh vai bank xen k&€ nhau theo mot ty s6 xac dinh. Dit
liéu c6 dia chi chan dat & bank 0 va dia chi 1é dit & bank 1. Khi d6, thoi gian
tién nap ctia bank 0 1 thoi gian truy xuét ctia bank 1 va nguoc lai.

SRAM

Déi véi SRAM, ndi dung 6 nhé van gilt nguyén khi chua mat ngudn cung cap ma
khong can phai tén thoi gian 1am tuoi 6 nhd. Do dién ap chénh 1éch 16n nén thoi gian xir
1y khuéch dai s& nhé hon trong DRAM (thoi gian truy xuat cia DRAM la khoang 1ns
trong khi cua DRAM khoang 40ns). Tur d6, SRAM khong thyc hién phan kénh dia chi
hang va cot (diéu ndy s& lam giam thoi gian truy xudt). Sau khi dit liéu 6n dinh, bo giai
ma cOt chon cot phu hop va dua dit li¢u dén bo dém ngo ra.
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Bit line V% Bit line

bém "y = bém
ngo — H ngo ra
vao
G141 ma cot
Hinh 3.8 — So d6 nguyén Iy cia SRAM
2.4. ROM

~ RAM khong thich hop cho cac chuong trinh khoi dong do dir liéu trén RAM sé&
mat khi khong cung cap dién. Do d6, phai dung dén ROM, la chip nh¢ trong do dir li¢u s€
duoc luu trlt mai khong can duy tri nguon cung cap.

2.4.1. ROM
ROM dugc ché tao trén mot phién Silic theo mot s6 bude xir 1y nhu quang khéc va
khuéch tan dé tao cac tiép xtic ban dan dan dién mot chiéu (diode, FET, ...). Nguoi thiét
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ké xéc dinh chuong trinh muén ghi vao ROM va thong tin nay ding dé dicu khién trong
qua trinh tao ROM. So d6 don gian vé ROM c6 thé biéu dién nhu sau:

Hang <

Cot
Hinh 3.9 — ROM don gian dung diode

Giao gitra mgt hang va mogt ¢gt 1a mdt vi tri 6 nho. Néu vi tri nay tdn tai mot diode
thi s€ Iuu trr dir 1iéu 0, nguoc lai thi luu trir dir liéu 1. Khi doc mot 6 nhé nao do trén mot
hang thi b giai ma s& dat hang d6 xudng mirc 0, cac hang con lai & murc logic 1. Néu giao
gilta hang va cot khong c6 diode (nghia 1a luu trir dit li¢u 1) thi gid tri tuong Ung trén cot
1a 1 (do cot ndi véi Vi thong qua dién tré R). Néu c6 diode (luu trit dir liéu 0) thi diode s&
phan cyc thuan nén dién ap roi trén diode khoang 0.7V - dién ap trén cot cling 1a 0.7V
tuong tmg v4i muc logic 0.

Cong nghé ché tao ROM duoc sir dung 13 ludng cuc va MOS. Thoi gian truy xuét

ctia bo nhd ludng cuc khoang tir 50 + 90 ns con ciia MOS 16n hon khoang 10 1an nhung
bd nhd MOS c6 kich thude nho hon va tiéu thu nang lugng it hon.

2.4.2. PROM

Cung tuong ty nhu ROM nhung tat ca cac diém giao gitra hang va ct déu c6 mot
diode méc nbi tiép voi mot cau chi. Khi chua lap trinh, cac cau chi vin con nguyén thi noi
dung trén ROM 1a 0. Khi 1ap trinh, néu can bit nao bang 1 thi ta dat mot xung dién tng
voi bit d6, cau chi s& bi dut va xem nhu tai vi tri nay khong c6 diode (ng véi muc logic

).
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2.4.3. EPROM

Doi v6i EPROM, dir lidu co thé ghi vao bang dién va co thé x6a dugc. EPROM st
dung mot transistor co cdu trac FAMOST (Floating gate avalanche injection MOS
transistor). D6i véi transistor loai nay, ciu tao ciing glong nhu dang FET thong thuong
nhung trong cuc gate ton tai thém mot cuc, goi 1a cuc ndi (floating gate). Néu cuc n6i
khong c6 dién tich thi transistor nay hoat dong nhu mot FET thong thuong, nghia 14 néu
cuc Gate c6 dién 4p duong thi FET dan, cyuc drain ndi voi cuc source > cuc drain c6 mire
logic 1. Néu cuc ndi c6 chira dién tich thi n6 s& tao ra truong dién tur da suc ngdn chan
khong cho FET dan = cuc drain c6 mic logic 0.

Qua trinh nap dién tor vao cura ndi duge thuc hién béng cac xung dién c6 do rong
khoang 50 ms va bién do 20V dat vao cuc gate va cuc drain. Dién tor dugc luu trit tai
ving cira n6i khi xung dién tat (thoi gian luu trir it nhat 13 10 nam). Pé xoa dit liéu trén
EPROM, ta phai chiéu anh sang tir ngoai vao chip nh¢. Cac dién tir s& hap thu ning luong
du dé co thé vuot ra khoi cuc ndi lam cho cuc ndi khong chtra dién tir = toan b EPROM
chtra gid tri 1. Do do, trén cac chip EPROM s€ c6 mdt cua ) béng thach anh cho phép
anh sang tr ngoai di qua.

2.4.4. EEPROM

Do viéc stir dung cua s6 thach anh khong tién lgi nén nhitng nam gﬁn day da Xuét
hién them chip ROM c6 thé x6a bang dién. Cau tao cia EEPROM ciing giéng nhu
EPROM nhung ltc nay c6 thém mdt 16p mang mong oxide gifra ving cuc ndi va cuc
drain cho phép céc dién tir di chuyén tir viing cuc ndi sang cuc drain khi dit mot dién ap
am. Nhu vay, qud trinh 1ap trinh cho EEPROM tuong ty nhu EPROM trong khi d6 dé x6a
dit liéu thi chi cin dat mot dién ap -20V vao cuc gate va cuc drain voéi thoi gian thich hop
(vi néu thoi gian qua dai thi cac dién tir s€ di Chuyén thém sang cuc drain lam cho cuc ndi
s€ co dién tich duong = FET s€ khong hoat dong nhu binh thuong).

2.5. Bo6 nhé& Flash va boé nh& Cache

Bo nh¢ flash ¢6 cdu tric gidng nhu EEPROM nhung 16p oxide mong hon nén chi
can dién 4p 12V 1a ¢ thé xéa duoc dir liéu. Bo nhé flash cé thé hoat dong nhu RAM
nhung c6 thé luu trir duoc dit lidu khi mat ngudn cung cip. Thanh phan chinh cia flash 1a
ma tran nhd gém cac 6 nhd FAMOST va khong thyc hién phan kénh dia chi. Qué trinh
doc dir liéu thuc hién béng dién &p 5V va lap trinh dung dién thé 12V. Thoi gian luu trir
cua flash it nhat 1a 10 nam.

Do su ra doi ciia cac CPU tdc d6 nhanh, khi sir dung cdc DRAM thi téc do dap ung
ciia DRAM khéng theo kip toc d6 cia CPU nén hoat dong ciia hé thong s& bi cham lai
lam giam hiéu suit ctia mdy tinh (do phai thém vao cac khoang thoi gian chd). Mot giai
phép co thé thuc hién 13 thay bang cac SRAM cé tdc do cao hon nhung lai doi hoi gia
thanh cao. Bo nhd cache ra doi bang cach két hop toc d6 cao cia SRAM va gia thanh ré
cua DRAM. Cache s¢ dugc dat gitra CPU va by nhd chinh DRAM, do 1a b nhd SRAM
c6 dung lugng nhd, bo nhd nay s€ luu trir cac dit licu tam thoi ma CPU thuong sir dung
nham 1am giam thoi gian cho doi cua CPU. Khi CPU can dit liéu, né s& doc dit liéu trudce
tir cache.
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3. B6 nhé& ngoai

Bo nhé chinh bang vat liéu ban din khong thé luu trir mot khéi lugng rat 1on dir
liéu nén can phai c6 thém cac thiét bi nhé bén ngoai nhu biang gidy duc 15, bing cassette,
tréng tu, dia tur, dia quang, ... Céc thiét bi luu trix nay con dugc goi la bo nho khoi (mass
storage). Thiét bi nhd khdi thong dung nhét 13 dia tir. Pia tir 13 mot tim dia tron, mong
lam bang chét déo, thiy tinh ctng hay kim loai ctng, trén d6 c6 phit mot 16p bot tir tinh
oxide sit tir. Dia tu stir dung ky thuat ghi tu dé luu trir dir liGu. Khi dé ghi dir liéu trén dia,
dix liéu c6 thé ton tai khi khéng con ngudn cung cip va ciing ¢ kha ning x6a di, thay thé
bang dit liéu méi.

3.1. Dia mém va 6 dia mém (Floppy disk and floppy disk drive)

3.1.1. Bia mém

Dia mém gdm mot dia tir bang nhya déo dugc bao ve bang mot bao gidy hay nhua
cing. Trén bao co khoet mot 16 dai cho phép dau doc cuia 6 dia co thé tiép xuc véi mat dia
dé doc / ghi dir liéu. C6 2 loai dia mém: dudng kinh 5.25 inch (hau nhu khéng con st
dung) va duong kinh 3.5 inch (chi dung dung lugng 1.44 MB).

M3i dia mém duoc t6 chtrc thanh cac don vi sau:

Track (rinh tir): 12 ving duong tron dong tam luu trit dit lieu. Mat d6 ghi dit liéu
tinh bang don vi track/inch. Track dugc danh s6 bat dau tir 0 ké tir vong ngoai vao.

Sector (cung tlr): mdt track s& duoc chia thanh nhiéu sector, mdi sector chira 512

bytedir liéu. S6 sector/track tuy thudc vao timg loai dia (tir 8 + 36). Sector duoc danh sb
tu 1.

Cluster (lién cung): 12 mot nhém gdm 2, 4 hay 8 sector.

Head Opening: 16 Write Protect:
khoét — ] — bao v¢ chéng ghi
Nhan

Hinh 3.10 — Dia mém 3.5 inch

Dung lwong dia mém = sé trackx sé sector/track x so métx 512 byte
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Loaidia | Dung lugng S6 track | So sector/track Téng s0 sector | Track/inch
5.25 SS/SD 160KB 40 8 320 48
5.25 SS/DD 180KB 40 9 360 48
5.25 DS/DD 320KB 40 8 640 48
5.25 DS/DD 360KB 40 9 720 48
5.25 DS/HD 1.2MB 80 15 2400 48
3.5 DS/DD 720KB 80 9 1440 135
3.5 DS/HD 1.44MB 80 18 2880 270
3.5 DS/ED 2.88MB 80 36 5760 540

SS: Single Side DS: Double Side  SD: Single Density DD: Double Density
HD: High Density ED: Extra High Density

Chuong trinh dinh dang dia mém (format) cho phép tao ra cac track va sector trén
dia. Ngoai 512 byte dit li€u, cac track va sector con chira cac byte luu trir thong tin dung
cho muc dich dinh vi va dong bo.

3.1.2. O dia mém

O dia mém cho phép CPU doc / ghi dir liéu 1én dia mém. Khi d6, dia duoc quay
bang mot dong co diéu khién voi tdc d6 300 vong/phit ddi voi dia 300 KB hay 360
vong/phut d6i voi cac loai dia khac. Dia mém c6 hai mit thi phai can hai dau tir doc / ghi
dir liéu. Pau tir duoc gin & dau can truy xuit (arm access). Chuyén dong quay cua mot
dong co budc sé bién thanh chuyén dong tinh tién theo phuong ban kinh cta can truy xut
qua co cdu banh ring. Pau tir c6 mot cudn day cam tGng. Khi doc, sy bién thién tir thong
cua phén ttr luu trir tao thanh dién thé cam ung & hai dau ra cudn day tao nén tin hi¢u dir
lidu. Khi ghi, cudn day sé& phat ra tir trudng qua khe tir dé tir hoa bot oxide sit trén mat dia
thanh céc trang thai tuong ing véi muae dir liu 0 va 1.

< Mach diéu khién 6 dia mém:

Mach diéu khién 6 dia mém thuong duoc cam trén mot khe cim mé rong. Bo diéu
khién c6 mot vi xir 1y riéng voi chuong trinh trong ROM ciia nd, thong thudng 1a NEC
uPD765 hay Intel 8207A. Viéc ghi dir li¢u dugc thuc hién qua cac budc sau:

- Dit liéu truyén tir bus vao b giao tiép bus.

- B diéu khién xac dinh byte CRC (Cycle Redundancy Check), dbi dir liéu
song song thanh ndi tiép va dinh dang thich hop

- B0 tach dit liéu d6i chudi dix li@u thanh chudi ma FM hay MFM (Modified
FM) va phét ra cadc xung danh dau.

- Mach giao tiép SA-450 truyén chudi dit liéu d3 ma hoa tdi 6 dia.

- Dau tr ghi s6 li¢u da ma hoa 1én dia.
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Dia chi cac thanh ghi cua mach diéu khién 6 dia mém:

So cap | Thi cap | R’'W
bia chi co s& 3FOh 370h
Thanh ghi trang thai A 3F1h 371h R
Thanh ghi trang thai B 3F1h 371h R
Thanh ghi ngd ra sé DOR 3F2h 372h | R/'W
Thanh ghi trang thai chinh 3F4h 374h R
Thanh ghi chon tdc do truyén dit liéu | 3F4h | 374h | W
Thanh ghi dit liéu 3F5h | 375h |R/W
Thanh ghi ngd vao s6 3F7h | 377h R
Thanh ghi diéu khién c4u hinh 3F7h | 377h | W
Kénh DMA 2 2
Yéu cau ngat IRQ 6 6
Ngit INTR 0Eh 0Eh

* Thanh ghi ngé ra s6 (DOR - Digital Output Register): diéu khién dong co,
chon 6 dia va khoi tao bo diéu khién

D7 D6 D5 D4 D3 D2 DI DO
MOTD | MOTC [ MOTB | MOTA | DMA | RESET | DR! | DRO

MOTD, MOTC, MOTB, MOTA: diéu khién dong co (motor) cho cac 6 dia
DMA : cho phép (=1) hay cidm (=0) kénh DMA va IRQ

RESET : cho phép (=1) hay cdm (=0) reset bo diéu khién

DR1, DRO: chon 6 dia 00 (A), 01 (B), 10 (C), 11 (D)

< Thanh ghi trgng thdi chinh (main status register): la thanh ghi chi doc,
chtra thong tin vé bo diéu khién dia mém

D7 D6 D5 D4 D3 D2 D1 DO
MRQ | DIO | NDMA | BUSY | ACTD | ACTC | ACTB | ACTA

MRQ: san sang (=1) hay khong sin sang (=0) ghi dit liéu.
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DIO: chiéu truyén tir bd diéu khién téi CPU (=1) hay nguoc lai (=0).
NMDA: ¢6 ché 36 DMA (=0) hay khéng (=1).

BUSY: kich hoat vé& 1énh (=1) hay khong (=0).

ACTA, ACTB, ACTC, ACTD: chon 6 dia twong tmg (=1).

3.2. Dia clrng va 6 dia cirng

3.2.1. Cau tao

Pia cting gdbm mot hay nhiéu dia tir bang kim loai hay nhya cimg duoc xép thanh
mot chong theo mot truc dimg va dugc dat trong mot hop kin. Dung luong dia cimg lon
hon nhleu s0 v6i dia mém. O dia climg c6 nhiéu dau tir, cac dau tir ndy gin trén mot cn
truy xuat va di chuyén thanh mot khéi. Khi dia quay, dau tir khong cham vao mait dia ma
cach mot 16p dém khong khi. Khoang cach gitta mat dia va dau tir tiy theo toc do quay va
mat do ghi dir liéu cta dia va rat nho so véi kich thuée dia (khoang 0.3 pm).

— Mo spindle
— Head [
Side 0

Flatter 1
ez zides 0-1)

:C—:a Arm for head 1

=

— Head stack
aggembly

Head 2 A Tor
Tracking/Alignment head (head 3]

Hinh 3.11 — C4u tao dia cling

Pia cing ciing duoc phan thanh cac don vi vat 1y nhu dia mém. Ngoai ra, nd con
mot khai niém ntra 1a cylinder. Cylinder 1a vi tri cia dau tir khi di chuyén trén cac mat tao
thanh mdt hinh try, dé 1a mdt chong céc track xép nam Ién nhau do61 voi mot vi tri dau tur.

Dung lwong dia citng = sé headx so cylinderx sé sector/track x s6 mdtx 512 byte

Tbc d6 quay cua dia cing 1a 3600 vong/phat nén thoi gian truy xuat cua dia cing
nhanh hon dia mém nhiéu. Thoi gian truy xudt dir liéu (data access time) 1a mot thong sb
quan trong cua dia cting, bao gdm thoi gian tim kiém (seek time), thoi gian chuyén dau tir
(head switch time) va thoi gian quay tré (rotational latency). Thoi gian tim kiém 13 thoi
gian chuyén dau tir tir mot track nay sang track khac. Thoi gian chuyén dau tir 13 thoi gian
chuyén giira hai trong sd cac dau tir khi doc hay ghi dir liéu. Thoi gian quay tré 1a thot
gian tinh tir khi dau tir dugc dat trén mot track cho dén khi téi duoc sector mong mudn.
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3.2.2. Pinh dang cap thap (low — level format)

Dia cimg phai dugc dinh dang cap thap trudc khi sir dung. D6 1a tao ra cac track va
sector trén dia bang cach ghi 1én dia cac thong tin lién quan dén chung. V&i cac sector,
thong tin nay duoc ghi vao ving tiéu dé nhdn dang sector, duge diat & dau mdi sector.
Ving tiéu dé nay chira cac thong tin nhu sb tha ty dau tir, s6 sector, s6 cylinder, khai bao
nhan dang ID va md CRC dé phat hién 13i dit lidu.

Trong dia ctng c6 thém mot khai niém 14 hé sé xen ké (interleave factor) cia cac
sector nhiam lam khép tdc do quay cua dia tir voi toc d6 ma dau tir c6 thé xur 1y dit liéu khi
chung qua hét mot sector. Vi du nhu véi dia cd 17 sector/track, dau tir s& doc duoc 512 x
16 x 60 = 522,240 byte/s. Do d6, ving dém s& day 1én rat nhanh. Pdng thoi, CPU can
phai xtr 1y dit liéu nén s& mat thém mot khoang thoi gian nita. Nhu vay, néu dit liéu dugc
ghi 1én céc sector lién tiép thi CPU khong thé xir 1y kip = sector ké tiép s& dat cach d6 n
sector. Khi d6, dia cting s& c6 hé sd xen k& n - cac sector dir li¢u khong lién tiép nhau vé
mit vat Iy. Chuong trinh dinh dang cép thap s& danh s thtr ty cac sector lién tiép theo
mot trat ty dinh trude phu thude vao hé s6 xen ké. Néu dia cing khong dugc dinh dang
v6i hé s6 xen k& t6i wu thi hiéu suat sir dung s& thap.

Sector x4u (bad sector): trong qua trinh dinh dang cap thap, cac sector xau khong
thé Iuu trir dir liéu s€ duoc danh dau dé khong dung nira. Qua trinh nay goi 1a dinh ban do
cdc sector xau.

3.2.3. Bo diéu khién va giao tiép dia cirng
Khac véi bo diéu khién dia mém chi dung cac byte CRC, bd diéu khién dia cing
con dung thém cac byte ECC (Error Correcting Code) cho phép stra 16i va dung mach
giao tiép ST412/506.

3.2.3.1. Chuin giao tiép IDE (Integrated Drive Electronics)

Vi céach giao t1ep thong thudng, 6 dia chi chira cac linh kién dién tur t61 thiéu doi
hoi cho viéc diéu khién dong co va cic cong logic con qua trinh diéu khién 1énh (doc
sector, doc tin hi¢u ma hda, ...) dugc thyc hién trén mach diéu khién dia cung. Nhu vay,
cac dir liéu dugc ma hoa phai di tur 6 dia qua cable truyén t61 bo diéu khién dé giai ma >
c6 thé 1am sai lac dir liéu. Giao tlep IDE giai quyet van dé nay bang cach tich hop ca 6 dia
va bo diéu khién vao cung mot khoi. Viéce két ndi gilta bus va mach giao tiép IDE duoc
thuc hién bang mach host-adapter, mach nay cung cap mot s6 bo dém va gidl ma dung
cho két ndi 6 dia. Giao tiép IDE cho phép phuc vu nhiéu nhat 13 hai 6 dia (master gan dia
chi 0 va slave gan dia chi 1). Mot s6 6 dia IDE trang bi thém bd nhé cache cho it nhat 2
track nham giam thoi gian truy xuat trung binh cia dia.

CPU truy xuit bo diéu khién IDE qua mot s6 thanh ghi dit liéu va diéu khién.
Chung dugc phan thanh hai nhom véi dia chi co s 1FOh va 3FOh.

Thanh ghi Dia chi | P rong thanh ghi | R/'W
Thanh ghi dir li¢u 1FOh 16 R/W
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Thanh ghi 16i 1F1h 8 R
Bu trude 1F1h 8 W
S cac sector 1F2h 8 R/W
S6 sector 1F3h 8 R/W
Cylinder LSB 1F4h 8 R/W
Cylinder MSB 1F5h 8 R/W
O dia / dau tir 1F6h 8 R/W
Thanh ghi trang thai 1F7h 8 R
Thanh ghi 1énh 1F7h 8 W
Thanh ghi trang thai bién d6i | 3F6h 8 R
Thanh ghi ngé ra s6 3F6h 8 Y
Dia chi 6 dia 3F7h 8 R

Chuong trinh giao tiép CPU véi IDE gom 3 budc:

- Giai doan 1énh: CPU chuén bj cac thanh ghi va chuyén ma 1énh dé khoi
dong viéc thuc thi 1énh.

- Giai doan dir li€u: 6 dia dinh vi dau tir va truyén dir liéu v6i b nhé chinh.

- Giai doan két qua: bd diéu khién cung cip thong tin trang thai cho 1¢énh da
chay trong cac thanh ghi tuong trng va phat mot ngat tai IRQ14 (INT 76h).

3.2.3.2. Chuin giao tiép SCSI (Small Computer System
Interface)

SCSI 13 mot chudn giao tiép gilta 6 dia va PC rat mém déo va manh. Chuan nay
xdy dyng mot bus giao tiép gém 8 don vi SCSI trong d6 mot host-adapter ndi 7 don vi
con lai v6i bus hé thdng. Khac voi IDE, host-adapter ndy phtrc tap hon vi né phai thuc
hién cac chirc nang ctia bus SCSI va khong bi rang budc boi cac han ché cua bus hé
thong. Bus SCSI chi phuc vu cho qua trinh trao ddi dir liéu gitra cac don vi duoc ndi voi
n6. Trong mot thdi diém chi cé hai don vi c¢6 thé hoat dong. Viéc trao d6i dir lidu c6 thé
thyc hién giita host-adapter va 6 dia hay giita hai don vi SCSI ma khong c6 sy tham gia
cua CPU.

3.3. Té chirc logic cuia dia mém va dia cirng

3.3.1. Sector logic
BIOS dung cac sector vat 1y dé quan 1y dit liéu trong khi hé diéu hanh dung mét so
dd khac gio 1a sector logic. D6 1 danh sb cac sector lién tuc tir 0. Vi du nhu mot dia mém
3 % 2 mat voi 80 track va 18 sector/track, dung luong 1.44 MB nhu sau:

Sector vat ly Sector logic
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Head 0, track 0, sector 1 0
Head 0, track 0, sector 18 17
Head 1, track 0, sector 1 18
Head 1, track 0, sector 18 35
Head 0, track 1, sector 1 36
Head 0, track 1, sector 18 53
Head 1, track 79, sector 1 2862
Head 1, track 79, sector 18 2879

3.3.2. Phan vung (Partition)

Mot dia cting 6 thé chia thanh nhiéu 6 dia logic va dugc xem nhu nhimg 6 dia vat
1y riéng biét. V& mit logic, mQt phan ving dugc xem nhu mot dia cliing va cd thé cai dat
mot hé diéu hanh tuy y 1én d6. C6 3 loai phan ving trén dia cing: DOS chinh (Primary
DOS), DOS m¢ rong (Extended DOS) va phi DOS (non-DOS).

Dé luu trir thong tin vé cac phan ving, DOS luu trit trong mot ving cd dinh: head
0, track 0, sector 1 (sector vat ly dau tién cua dia ciing), sector nay dugc goi la sector phan

ving (partition sector). Thong tin vé timg phan ving dugc luu trit bdi cac diém vao phan
vung (partition entries) trong bang phan vung (partition table).

% Cau trac cda sector phan vung:

MBR (chuong trinh kiém tra bang phin ving va goi boot sector): 446 byte

Béang phan vung: 64 byte
Nhéan dang (thuong 1a AA55h): 2 byte

Mot vi du cua sector phan vung nhu sau:
- MBR chiém 664 byte dau tién ciia sector va két thic bang ky hiéu nhan
dang dia (in dam: FD 4E F2 14).
- Phan con lai 1a bang phan ving va nhan dang (in nghiéng)
Physical Sector:Cyl 0,Side 0,Sector 1

00000000:00 33 CO 8E DO BC 00 7C -8B F4 50 07 50 1F FB FC .3.....]--P.P..
00000010:BF 00 06 B9 00 01 F2 A5 -EA 1D 06 00 00 BE BE O7 . ... uoaoa--
00000020:B3 04 80 3C 80 74 OE 80 -3C 00 75 1C 83 C6 10 FE ...<.t..<.u.....
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00000030:CB 75 EF CD 18 8B 14 8B -4C 02 8B EE 83 C6 10 FE .u...... L.
00000040:CB 74 1A 80 3C 00 74 F4 -BE 8B 06 AC 3C 00 74 OB .t..<.t..... <.t.
00000050:56 BB 07 00 B4 OE CD 10 -5E EB FO EB FE BF 05 00 V....... N
00000060:BB 00 7C B8 01 02 57 CD -13 5F 73 0OC 33 CO CD 13 ..].--W.._s.3...
00000070:4F 75 ED BE A3 06 EB D3 -BE C2 06 BF FE 7D 81 3D OU........... }-=
00000080:55 AA 75 C7 8B F5 EA 00 -7C 00 00 49 6E 76 61 6C U.u..... |--Inval

00000090:69 64 20 70 61 72 74 69 -74 69 6F 6E 20 74 61 62 id partition tab
000000A0:6C 65 00 45 72 72 6F 72 -20 6C 6F 61 64 69 6E 67 le.Error loading
000000B0:20 6F 70 65 72 61 74 69 -6E 67 20 73 79 73 74 65 operating syste

000000C0:6D 00 4D 69 73 73 69 6E -67 20 6F 70 65 72 61 74 m._Missing operat
000000D0:69 6E 67 20 73 79 73 74 -65 6D 00 00 80 45 14 15 ing system.._.E..
OO00OO0OEO:-00 00 00 00 00 00 OO0 00 -00 00 OO0 OO OO0 00 00 OO0 -ccvcicwcaauaann
OO000O0OF0:00 00 00 00 00 OO0 OO0 00 -00 OO0 OO OO OO0 00 OO0 OO0 --cvcccwcaaaaann
00000100:00 00 00 00 00O OO OO OO0 -00 OO OO OO OO0 00 OO0 OO0 --cwcccwcaaaaann
00000110:00 00 00 00 00 OO0 OO0 OO0 -00 OO0 OO OO OO0 00 00 OO0 --cvcccwcaauaann
00000120:00 00 00 00 00 OO0 OO0 OO0 -00 OO0 OO OO OO0 00 OO0 OO0 --cvcccwcaauaann
00000130:00 00 00 00 00 OO0 OO OO0 -00 OO0 OO OO OO0 00 00 OO0 «ccvcccwcaauaann
00000140:00 00 00 00 00 OO0 OO0 OO0 -00 OO0 OO OO OO0 00 OO0 OO0 --cvcicwcaaaaann
00000150:00 00 00 00 00O OO OO0 OO0 -00 OO0 OO OO OO0 00 00 OO0 --cwcccwcaaanann
00000160:00 00 00 00 00 OO OO0 OO0 -00 OO0 OO OO OO0 00 OO0 OO0 --cvccucaauaann
00000170:00 00 00 00 00 OO OO OO0 -00 OO0 OO OO OO0 00 OO0 OO0 --cvcccwcaauaann
00000180:00 00 00 00 00 OO0 OO OO0 -00 OO0 OO OO OO0 00 00 OO0 «cceccwcaauaann
00000190:00 00 00 00 00O OO OO OO0 -00 OO0 OO OO OO0 00 OO0 OO0 --cvcccwcaaaaann
000001A0:00 00 OO0 00 00O OO OO OO0 -00 OO0 OO OO OO0 00 OO0 OO0 --cwcccwcaaaann

000001B0O:00 00 OO0 00 00 OO 00 OO -FD 4E F2 14 00 OO ......... N.o.....

80 01 -
000001C0:01 00 06 OF 7F 96 3F 00 -00 00 51 42 06 00 00 00 ..... ?...0B....
000001D0:41 97 07 OF FF 2C 90 42 -06 00 AO 3E 06 00 00 OO A....,.B...>_...
0O0O0001EO:C1 2D 05 OF FF 92 30 81 -0C 00 AO 91 01 00 00 OO0 .-....0.........
000001F0:C1 93 01 OF FF A6 DO 12 -OE 00 CO 4E 00 OO0 55 AA ........... N..U.

< Céu tric ciia bang phin ving:
Béang phan viing c6 64 byte chia thanh 4 diém vao, mdi diém vao ¢ vi tri bat dau
tai byte thir 446 (phan vung 1), 462 (phan vung 2), 478 (phan vung 3) va 494 (phan vung
4).

Byte offset | Kich thudc Y nghia
00 1 byte Phan vung c6 khoi dong dugc (=80h) hay khong (=00h)
01 1 byte | Head bt dau
02 6 bit Sector bat dau (bit 0-5, bit 6-7 ding cho cylinder)
03 10bit | Cylinder bat dau
04 1 byte Loai phan vung
05 1 byte Head két thic
06 6bit | Sector két thuc
07 10 bit | Cylinder két thuc
08 4 byte Sector twong dbi
12 4 byte Tong so sector
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Logi phén vung:

Gia tri Y nghia
01h FAT-12 hay 6 dia logic véi s sector < 32680
04h | FAT-16hay 6 dia logic véi sd sector > 2680 va < 65535

05h Phan vung mé rong

06h BIGDOS FAT (> 32MB)

07h NTES chinh

0Bh FAT32 chinh, dung INT 13 m¢ rong
0Ch FAT32 mo rong, dung INT 13 mo rong
OEh FAT16 mo rong, dung INT 13 m¢ rong
OFh FAT16 chinh, dung INT 13 mé rOng

4 loai phan viing sau cho phép dung hé théng file FAT ma Windows NT khong thé
nhan dang duogc.

Sector twong doi: 13 36 doi cua sector bat dau ctia phan ving véi sector bt dau
cua dia.

80 01 .-
000001C0:01 OO0 06 OF 7F 96 3F 00 -00 00 51 42 06 00 00 00 ..... ?...0B....
000001D0:41 97 07 OF FF 2C 90 42 -06 00 AO 3E 06 00 00 00 A....,. B...>....
0O0O0001EO:C1 2D 05 OF FF 92 30 81 -0C 00 AO 91 01 00 00 OO .-....0.........
0O0O0001F0:C1 93 01 OF FF A6 DO 12 -OE 00 CO 4E 00 00 55 AA . ... ....... N..U.

Xét phan ving dau tién: 80 01 01 00 06 OF 7F 96 3F 00 00 00 51 42 06 00
Byte 0 = 80h: phan vung kho1 dong duoc

Byte 1 =01h: head 1

Byte 2 = 01h = 0000 0001b: sector 1 (chi dung 6 bit 000001b)

Byte 3 = 00h = 0000 0000b: cylinder 0 (két hop vdi 2 bit cao cua byte 2)
- bit dau tai Head 1, Sector 1, Cylinder 0

Byte 4 = 06: phan vung BIGDOS

Byte 5 = OFh:head 15

Byte 6 =7Fh=0111 1111b: sector 63 (dung 6 bit thap 111111b)

Byte 7=96h = 1001 0110b: cylinder 406 (=01 1001 0110b)

- két thuc tai Head 15, Sector 63, Cylinder 406

Byte 8-11=0000003Fh: d6 doi so véi sector dau tién 13 63 sector.
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Byte 9-12 = 00064251 téng cong c6 410.193 sector trong phan ving

3.3.3. Hé théng file FAT (File Allocation Table)

Hé théng file FAT 14 hé thong file don gian thiét ké cho dia dung lugng nho va cau
trac folder don gian. Di voi hé théng file nay, hé diéu hanh luu trit file 1én dia ctng theo
don vi cluster. Mdi cluster gdm mot hay nhiéu sector. Dé theo ddi nhiing cluster ndy, hé
diéu hanh str dung mot ciu tric 14 bang dinh vi file (FAT). Dé bao vé dia, mot ban sao
ciia FAT s& duoc luu trit thém dé tranh trudong hop FAT hong, dong thoi FAT va folder
gbc s& duogc luu trit tai mot vi tri ¢b dinh dé c6 thé ldy duoc cac file can thiét khi khoi
dong hé thong.

Su khac nhau giita cac hé théng FAT:

Hé thong file | S6 byte/cluster S6 cluster toi da
FATI12 1.5 <4087

FATI16 2 < 65,526 va > 4087
FAT32 4 <268,435,456 va > 65,526

Partition Boot | FATI FAT2 Folder gbc Folder va file
Sector khac

Hinh 3.12 — Chu trtc ctia FAT

3.3.3.1. Sector khéi dong phan vung PBS
Sector khoi dong dai 512 byte dat tai sector logic 0 gﬁa b dia logic. Né chtra moét
chuong trinh cho phép nap nhan (kernel) ctia hé diéu hanh dé€ khoi dong hé thong.

CAu truc cua PBS:

Byte Offset | Kich thudc [byte] Y nghia

00h 3 Lénh nhay

03h 8 Tén nha san xuét

0Bh 25 Khéi thong s6 BIOS (BPB)
24h 26 Khéi thong s6 BIOS mé rong
3Eh 448 Ma khdéi dong (bootstrap code)
1FEh 2 Panh dau két thuc sector
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Cau trac ctia BPB (BIOS Parameter Block) va BPB mo rong (Extended BPB):

Byte Offset | Kich thwéc [byte] Y nghia
0Bh 2 S6 byte/sector (thuong 13 512)
0Dh 1 S sector/cluster
OEh 2 S sector danh cho boot sector
10h 1 S6 lwong FAT (thuong 1a 2)
11h 2 S6 diém vao goc (root entry)
13h 2 S sector/dia (néu < 16 bit). Nguoc lai thi =0
15h 1 Moi trudng luu trit, F8h dé chi dia climg
16h 2 S6 sector/FAT
18h 2 S sector/track
1Ah 2 S6 head
1Ch 4 S sector 4n (giéng nhur sector twong d6i)
20h 4 S sector/dia (néu > 16 bit). Nguoc 1ai thi =0
24h 1 S6 thir tur ciia dia vat 1y (thuong 1a 80h)
25h 1 Head hién hanh, khong dung cho FAT
26h 1 Nhan dang (=28h hay 29h dé WinNT c6 thé nhén ra)
27h 4 S serial cua dia
2Bh 11 Nhan dia
36h 8 Nhan dang hé théng file

3.3.3.2. Bz’mg dinh vi file FAT

FAT la mot bang gém mot 6 dlem vao mg véi s6 cluster trén dia. SO cluster bang
vé6i tong sb sector trén dia chia cho s sector trén mot cluster. Kich thudc cua mdi diém
vao tiy thudc vao hé diéu hanh, co thé 13 12, 16 hay 32 bit (ing véi FAT12, FAT16 va
FAT32). Hai diém vao dau tién dung dé nhan dang loai dia (dia ctng, dia mém, bao nhiéu
mat, bao nhi€u sector/track, ...). Noi dung cua mdt diém vao:

0000h: cluster tréng

FFF7h: cluster xdu

FFF8h — FFFFh: cluster cudi ciing cua file
Cluster dang st dung boi file

MGdi cluster chtra mot con trd chi t6i cluster ké tiép trong file hay gia tri FFFFh dé
xac dinh cluster két thuc file.

Filel.txt chtra trong 3 cluster lién tuc, file2.txt cling chira trong 3 cluster nhung bi
phan manh con file3.txt chi chira trong 1 cluster.
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FILE1 TxT{oo0:
0 1 \2

0003

Hinh 3.13 — Vi du ctia FAT

Mot vi du cua bang FAT16 nhu sau (16 byte):

F8 FF FF FF 03 00 00 04 00 05 00 FF FF B1 05 01 A9
Byte 1,2 (F8 FF): nhan dang dia

Byte 3,4 (FF FF): cluster két thiic cuia mét file nao do.

Btye 5,6 (03 00): chura gia tri 0003h > cluster ké tiép 1a cluster 3.
Byte 7,8 (04 00): chtra gia tri 0004h = cluster ké tiép 1a cluster 4.
Byte 9,10 (05 00): chira gia tri 0005h > cluster ké tiép 1a cluster 5.
Byte 11,12 (FF FF): cluster két thuc file> file chira trong 4cluster.
Cac byte tiép theo: dung cho cac file khac.

3.3.3.3. Folder gbc
Folder gbc chira cac diém vao cho cac file va folder nam trén goc ciia 6 dia. Folder
gbc khac voi cac folder khac 12 nd ¢6 vi tri va kich thude ¢b dinh (512 diém vao dbi véi
dia ctmg). Mot diém vao folder gbc c6 ndi dung nhu sau:

Byte offset | Kich thudc [byte] Y nghia
00h 8 Tén file
08h 3 Phan mé rong
0Bh 1 Thudc tinh file
0Ch 10 Du trix
16h 2 Gio thay d6i thong tin cudi cling
18h 2 Ngay thay d6i thong tin cudi cing
1Ah 2 Cluster dau tién cua file
1Ch 4 Kich thudec file

Folder c6 mot tap cac diém vao folder 32 byte (folder entry) cho moi file va folder
con chtra trong n6. Biém vao folder bao gom:

- Tén: 83 ky tu
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- Byte thudc tinh: 1 byte bao gbm thudc tinh luu trir (archive), an (hidden), hé
thong (system) va chi doc (read-only). User c6 thé bat hay tat cac thudc tinh
nay.

- Thoi gian tao: 3 byte
- Ngay tao: 2 byte
- Ngay truy xuat cudi cling: 2 byte
- Thoi gian thay doi thong tin cubi ciing: 2 byte
- Ngay thay d6i thong tin cudi cing: 2 byte
-S4 thtr ty cua cluster bt dau file: 2 byte
- Kich thuéc: 2 byte
% Tén file:

Bit dau tir WinNT 3.5, file dugc tao trén dia FAT dung cac bit thudce tinh dé hd trg
tén file dai ma khong anh hudng dén cac hé diéu hanh truée (DOS). Khi tao mét file, néu
tén file dai thi Windows sé& tao mot tén dang 8.3 cho file va s& thém cac diém vao thir cap
cua file, mdi diém vao chira 13 ky tw. DOS s& bo qua cac diém vao nay, xem nhu ching
khéng ton tai va xtr Iy nhu dang file 8.3 chuan.

2nd long entry

[and |azk)
T T T T T
42w " . f 0 e OF | Docag [CRECK
ELF
. 1 T [ T 1 - 1 1
D=0000 0x=FFFF 0xFFFF 0=<FFFF 0=FFFF (<0000 0=FFFF 0=FFFF
1 1 1 1
T T T T T
check
0z T h g q Ge<OF | 000 i u
1 L L 1 'l
i C k b (e 0000 r 0
I' T : T : T : T : T A 1
T H E Q U | L 1 F 0 | Dx20] NT Cre ate Tima
Last Recess Lazt blodified |Last Modified | _ I
Create Date Diate Qz0ann Tiime Date First Cluster File Size
Short entry
— 1zt lany entry

Hinh 3.14 — Vi du vé tén file dai

3.3.4. FAT32
) FAT321a m@t dang mc"): rong cua h¢ théng file FAT dé hd tro luu trir 1én hon 2 GB.
O dia FAT3’2 c0o thé chira nhiéu hon 65256 c,luster \{é moi clusterqnh() hon so vo1 FAT16
nén hiéu suat st dung s€ cao hon. File 16n nhat c¢6 thé luu trir trén 6 dia FAT32 1a 4GB-2.
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< Thay d6i trong boot sector va bootstrap:

Thay d6i trong boot sector:

Thay doi

Mo ta

Cac sector danh
riéng

Thay d6i cta boot
sector

Folder gbc

S4 sector/FAT

FAT32 chira nhiéu sector danh riéng hon FAT16 va FAT12, thuong
la 32

Do FAT32 BPB 16n hon BPB chuan, MBR trén 6 dia FAT32 16n
hon 1 sector dong thoi 1 sector trong khu vuc danh riéng chira s6
luong cluster chua sir dung va sb luong cluster méi sir dung gan
nhat. Cac gia tri ndy 13 thanh phdn cua céu trac
BIGFATBOOTFSINFO cho phép hé thong khéi tao cac gia tri ma
khong can doc toan bo FAT.

Folder géc trén 6 dia FAT32 khong chura tai mot vi tri ¢ dinh nhu
FAT16 hay FAT12. Folder gdc 1a mot chudi cluster thong thuong.
Thanh phan 4 BF BPB_RootDirStrtClus trong cau tric BPB chira
s6 thir tu cua cluster dau tién cua folder gbc va BPB RootEntries s&
bi bo qua.

Thanh phan A BF BPB_SectorsPerFAT ctia BPB luon bang 0 trén
6 dia FAT32 ma thay vao d6 1a 2 thanh phan

A _BF BPB BigSectorsPerFat va A BF BPB_BigSectorsPerFatHi.

+ BPB (BIOS Parameter Block):

BPB trong FAT32 la phién ban m¢ rong cua BPB FAT16/FAT12. N6 ciing cung
cap thong tin nhu trudc nhung dong thoi thém vao mot sd truong:

Tén Kich thwdc Mo ta
[byte]
A BF BPB BytesPerSector 2 S6 byte/sector
A BF BPB_SectorsPerCluster 1 S sector/cluster
A BF BPB ReservedSectors 2 Sf) thir tyr cia sector danh riéng, bat dau
bang sector 0
A_BF_BPB_NumberOfFATs 1 S6 lugng FAT
A BF BPB RootEntries 2 Bo6 qua
A BF BPB TotalSectors 2 Tdng sd sector
A BF BPB MediaDescriptor 1 Tuong tu nhu FAT16
A BF BPB SectorsPerFAT 2 =0
A BF BPB SectorsPerTrack 2 S sector/track
A BF BPB Heads 2 S6 head trén dia
A BF BPB HiddenSectors 2 S sector an trén dia
A BF BPB HiddenSectorsHigh 2 S sector an trén dia (2 byte cao)
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A BF BPB BigTotalSectors

A BF BPB BigTotalSectorsHigh
A BF BPB BigSectorsPerFat

A BF BPB BigSectorsPerFatHi

A_BF BPBExtFlags

A BF BPB FS Version
A BF BPB_ RootDirStrtClus

A _BF BPB_ RootDirStrtClusHi
A BF BPB_FSInfoSec

A BF BPB BkUpBootSec
A BF BPB Reserved

NN NN

[\

2
12

Téng sb sector trén FAT32

Tong sb sector trén FAT32 (2 byte cao)
S6 sector/FAT

Sb sector/FAT (2 byte cao)

Bit 7 xac dinh théng,tin trén FAT hién
hanh co6 cap nhat c6 tat ca cac FAT khac
hay khong.

Phién ban cta hé théng file

Sé tht tu cua cluster du tién cua folder
g0c

Sé thtr tu cua cluster dau tién cta folder
g0c (2 byte cao)

Sér thtr tu cua sector chura thong tin hé
thong file.

S4 thir t cua ban sao boot sector.
Danh riéng

% Ciu tric BIGFATBOOTFSINFO:
CAu trac nay chira cac thong tin vé hé thong file trén 6 dia FAT32.

Tén Kich thudc Mo ta
[byte]
bfFSInf Sig 4 Nhén dang cta sector thong tin hé thdng file. Gia tri
nay la FSINFOSIG (0x61417272L).
bfFSInf free clus cnt 4 S cluster khong st dung (=-1 néu khong xac dinh)
bfFSInf next free clus 4 S thir tu cluster dinh vi gan nhat
bfFSInf resvd 12 Danh riéng

< Phan chiéu FAT (mirroring):

Trén FAT16/FAT12, FAT dau tién luon 1 ban so cip va bat ky thay doi nao dau

duoc ty dong cap nhat trén c:élc ban sao. Qﬁi voi FAT32, phan chiég FAT c6 thé bo qua va

mot ban sao khac voi ban dau tién co the la ban so cap. Phan chiéu dugc cho phép bang
cach xda bit 0080h trong thanh phan extddpb flags cua cau trac DPB.

Phan chiéu

Mo ta

Cho phép (x06a bit
0080h)

Khong

FAT khac.

Bét ky khi nao mot sector FAT thay d6i thi n6 s& cap nhat cho céac

Chi mot FAT tich cuc, thuong dung khi FAT c6 bad sector.
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«» DPB (Drive Parameter Block):

CAu truc cua DPB:

DPB STRUC
dpb_drive DB ?
dpb_unit DB ?
dpb_sector_size DW ?
dpb_cluster_mask DB ?
dpb_cluster_shift DB ?
dpb_first_fat DW ?
dpb_fat_count DB ?
dpb_root_entries DW ?
dpb_first_sector DW ?
dpb_max_cluster DW ?
dpb_fat_size DW ?
dpb_dir_sector DW ?
dpb_reserved?2 DD ?
dpb_media DB ?
ifdef NOTFAT32
dpb_first_access DB ?
else
dpb_reserved DB ?
endif
dpb_reserved3 DD ?
dpb_next_free DW ?
dpb_free cnt DW ?
ifndef NOTFAT32
extdpb_free_cnt_hi DW ?
extdpb_flags DW ?
extdpb_FSInfoSec DW ?
extdpb_BkUpBootSec DW ?
extdpb_first_sector DD ?
extdpb_max_cluster DD ?
extdpb_fat_size DD ?
extdpb_root_clus DD ?
extdpb_next free DD ?

endif
DPB ENDS
Tén Mo ta
dpb_drive Séthatudia (0=A, 1=B, ...)
dpb_unit S thir ty ctia don vi dia (unit number), cho phép trinh diéu khién

dpb sector size
dpb cluster mask
dpb cluster shift
dpb_first fat

dpb _fat count
dpb _root_entries
dpb_first sector
dpb_max_cluster

thiét bi phan biét dia.

S byte/sector

S6 sector/cluster — 1

S6 sector/cluster biéu dién theo s6 mil ctia 2
Sd thir tu cua sector dau tién chira FAT

S6 FAT/dia

S6 diém vao/folder gbc

Sd thir tu sector dau tién cua cluster dau tién
S cluster/dia -1 (khong dung trong FAT32)
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dpb_fat size
dpb_dir_sector

dpb reserved2
dpb_media

reserved

dpb_first access
dpb_reserved3
dpb_next free

dpb free cnt
extdpb free cnt hi
extdpb flags

extdpb FSInfoSec
extdpb_BkUpBootSec
extdpb_first sector
extdpb_max_cluster
extdpb_fat size
extdpb_root clus
extdpb_next free

S6 sector dang sir dung /FAT (= 0 dbi voi FAT32, thay thé bang
extdpb_fat size)

S6 thir tu ctia sector dau tién chira folder gbc (khong dung trong
FAT32)

Danh riéng

Mobi trudng trir tin

Danh riéng

Xac dinh dia c6 dung dugc hay khong

Danh riéng

S thir tu cluster dinh vi gan nhat

S6 lugng cluster tréng (=FFFFh néu khong xac dinh)
2 byte cao xac dinh sd cluster trong

Mo ta dia

S thir tu ctia sector chtra thong tin hé thong file
Sd thir tu cua ban sao boot sector

Sector dau tién cua cluster dau tién

S sector/dia + 1

S sector sir dung bai FAT

S6 thir ty ctia cluster dau tién trong folder gbc
S thir tu cluster dinh vi gan nhat

% Loai phan vung:

Loai phén vung hop 1€ cho trong bang sau (gia tri twong Gmg chira trong thanh phan
Part FileSystem cia cau traic S PARTITION.

Gi4 tri

PART UNKNOWN (00h)
PART DOS2 FAT (01h)
PART DOS3 FAT (04h)
PART EXTENDED (05h)
PART DOS4 FAT (06h)

Unknown

FATI2

FATI16 (<32 MB)

Phan ving DOS mo rong
FATI16 (> 32 MB)

PART DOS32 (0Bh)
PART DOS32X (0Ch)
PART DOSX13 (OEh)

PART DOSX13X (0Fh)

FAT32 (c6 thé t6i2047GB)

FAT32 dung Int 13h m& rong

Giéng PART DOS4 FAT (06h) dung Int 13h mé rong
Gidng PART EXTENDED (05h) ding Int 13h mé rong
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< Ciu triic S_PARTITION:
S_partition STRUC

Part_BootlInd DB ?
Part_FirstHead DB ?
Part_FirstSector DB ?
Part_FirstTrack DB ?
Part_FileSystem DB ?
Part_LastHead DB ?
Part_LastSector DB ?
Part _LastTrack DB ?
Part_StartSector DD ?
Part_NumSectors DD ?
S_partition ENDS
Tén Mo ta

Part BootInd Phan vung c6 khéi dong dugce (=80h) hay khong (=00h)

Part FirstHead |Head ddu tién ctia phan ving

Part_FirstSector |Sector dau tién ctia phan ving (bit 0-5; 6-7 dung cho Part_FirstTrack)
Part FirstTrack |Track dau tién ciia phan ving

PartFileSystem |H¢ thong file ctia phan ving

Part LastHead |The last head of the partition. This is a 0-based number that represents
the offset from the beginning of the disk. The partition includes the
head specified by this member.

Part LastSector |Sector dau tién cua phan vung (bit 0-5; 6-7 dung cho Part LastTrack)
Part LastTrack |Track ddu tién ctia phan ving

Part StartSector |Sb thir tu cua sector dau tién trén dia

Part NumSectors|SH sector/phan ving

3.3.5. Hé thdong file NTFS (New Technology File System)

NTES 1a hé théng file co hiéu suét cao va co thé tu stra 16i st dung cho Windows
XP, 2000, NT. H¢ thé)ng nay hd tro van dé bao mat & cép dd file, nén file va kiém dinh.
N6 ciing hd tro dia dung lugng 16n va giai phap luu trir cao nhu RAID. NTFS cung cip
kha ning két hop giira su thuc thi, d6 tin ciy va tinh twong thich khong c6 trong hé théng
FAT déng thoi lam gidm thoi gian thuc thi cac hoat dong trén file nhu doc, ghi, tim kiém
va ca cac hoat dong nang cao nhu khoi phuc hé thong file & cac dia cing dung luong rat
16n.

NTFS bao gdm cac dic trung bao mat can thiét cho cac may dich vu file (file
server) va cac may tinh ca nhan dau trén (high- end) trong moi truong lam viée theo nhom.
NETS ciing hd tro diéu khién xtr 1y dit liéu va cép quyén quan ly dir liéu nham bao dam
tinh chinh xéac cta dit liéu. NTFS c6 thé cho phép cip quyén xtt Iy cho file hay folder theo
tung user riéng 1&.
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Partition Boot | Master File System File File area
Sector Table l

Hinh 3.15 — CAu trtic ctia NTFS

PBS (Partition Boot Sector) bét dau tai sector 0, dai 16 sector. File ddu tién trén dia
NTEFS la MFT (Master File Table). MFT chutra cac thong tin vé tat ca cac file va folder

trén dia.

Cac dac trung maéi trong NTFSS5 (Windows 2000):

M3 hoa: hé thong file ma hoa (EFS — Encrypting File System) cung cap ky
thuat ma hoa 161 file d€ luu trir tén dia NTFS.

Chi tiéu dia (disk quota): quan 1y va giéi han dung luong dia c6 thé sir
dung.

Piém phan tich lai (Reparse point): dung cho nhiéu dic trung luu trit coa
Windows 2000.

Diém cai dat dia (Volume mount point): dya trén cac diém phan tich lai dé
cho phép nguoi quan tri xu 1y két hop thu muc goc (root) cua mét dia nhu
la cau trac folder ciia mot dia khac.

File phan manh (Sparse file): cho phép tao file rat 1on (dung tit ca dung
luong dia).

Higu chinh lién két da sap xép (Distributed link tracking): cung cip dich
vu hiéu chinh lién két dé€ bao dam tinh toan ven cua shortcut.

3.3.5.1. PBS — Partition Boot Sector

Boot sector cua dia dung dinh dang NTFS mo ta nhu sau:

Byte Offset Kich thudc [byte] Mo ta
00h 3 Lénh nhay
03h 8 Tén nha sdn xuat
0Bh 25 BPB
24h 48 Extended BPB
54h 426 Bootstrap code
01FEh 2 Két thiic sector

Trong dia NTFS, dir liéu trong truong BPB va truong BPB mo rong cho phep
chuong trinh nap (Ntldr — NT loader program) tim kiém MFT trong su6t qua trinh khoi
dong. Trén dia NTFS, khong giong nhu trong FAT, MFT khong dugc chi rd trén mot
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sector xac dinh truge. Do d6, MFT c¢6 thé di chuyén sang vi tri khac néu nhu tdn tai sector
161 tai vi tri mac dinh. Tuy nhién, khi di¥ liéu bi sai, Windows NT/2000 s¢ xem nhu la dia
chua dinh dang.

Truong BPB va BPB mé rong trén dia NTFS mo ta nhu sau:

Byte OffsetKich thwéc [byte] Mo ta
0Bh 2 S6 byte/sector
0Dh 1 S sector/cluster
OEh 2 Sector du trix
10h 3 Luén bang 0
13h 2 Khong dung
15h 1 Media Descriptor
16h 2 Ludn bang 0
18h 2 S sector/track
1Ah 2 S6 lugng head
1Ch 4 Céc sector an
20h 4 Khong dung
24h 4 Khong dung
28h 8 Tong sb sector
30h 8 S6 cluster vat 1y cho file SMFT
38h 8 S cluster vat 1y cho file SMFTMirr
40h 4 S6 Cluster/File Record Segment
44h 4 S6 Cluster/Index Block
48h 8 S serial ctia dia
50h 4 Checksum

Mot vi du cua dia NTFS chay Windows 2000 nhu sau:

Byte 00h + OAh: chua 1énh nhay va OEM ID (Original Equipment
Manufacturer Identification) (in dam)

Byte OBh +~ 53h: BPB va BPB m¢ rong.

Phén con lai: ma ty khoi dong va danh dau két thuc sector (in dam).

Physical

00000000:
00000010:
00000020:
00000030:
00000040:
00000050:
00000060:
00000070:
00000080:
00000090:

Sector:Cyl 0, Side 1, Sector 1

EB
00
00
04
F6
00
8E
10
08
OF

52
00
00
00
00
00
D8
E8
Ccbh
B6

90
00
00
00
00
00
E8
53
13
D1

4E
00
00
00
00
00
16
00
73
80

54
00
80
00
01
FA
00
68
05
E2

46
F8
00
00
00
33
B8
00
B9
3F

53
00
80
00
00
Cco
00
oD
FF
F7

20
00
00
00
00
8E
oD
68
FF
E2

-20
-3F
-4A
-54
-14
-DO
-8E
-6A
-8A
-86

20
00
F5
FF
A5
BC
co
02
F1
cD

20
FF

07
1B
00
33
CB
66
co

00
00

00
74
7C
DB
8A
OF

02
3F

00
C9
FB
C6
16
B6
06

08
00

00
1B
B8
06
24
C6

00
00

00
74
Co
OE
00

66
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000000AO0:B7 C9 66 F7 E1 66 A3 20 -00 C3 B4 41 BB AA 55 8A f..f.._..A..U
000000B0:16 24 00 CD 13 72 OF 81 -FB 55 AA 75 09 F6 C1 01 .$...r...U.u
000000C0:74 04 FE 06 14 00 C3 66 -60 1E 06 66 A1 10 00 66 t...... .. Ff...f
000000D0:03 06 1C 00 66 3B 06 20 -00 OF 82 3A 00 1E 66 6A ....F;....:.. L]
000O0O00OEO:00 66 50 06 53 66 68 10 -00 01 00 80 3E 14 00 00 .fP.Sfth..... >
0O0O0O000OFO:0F 85 0OC 00 E8 B3 FF 80 -3E 14 00 O0 OF 84 61 00 ........ > ... a.
00000100:B4 42 8A 16 24 00 16 1F -8B F4 CD 13 66 58 5B 07 .B..$...... X [
00000110:66 58 66 58 1F EB 2D 66 -33 D2 66 OF B7 OE 18 00 fXfX.-f3.f......
00000120:66 F7 F1 FE C2 8A CA 66 -8B DO 66 C1 EA 10 F7 36 f...... f..f 6
00000130:1A 00 86 D6 8A 16 24 00 -8A E8 CO E4 06 OA CC B8 ...... S
00000140:01 02 CD 13 OF 82 19 00 -8C CO 05 20 00 8BE CO 66 ....ccccuean-. T
00000150:FF 06 10 OO0 FF OE OE 00 -OF 85 6F FF O7 1F 66 61 .......... o...fa
00000160:C3 A0 F8 01 E8 09 00 AO -FB 01 EB O3 OO FB EB FE ... i ieeeeaaa
00000170:B4 01 8B FO AC 3C 00 74 -09 B4 OE BB 07 00 CD 10 ..... <.t........
00000180:EB F2 C3 OD OA 41 20 64 -69 73 6B 20 72 65 61 64 ..... A disk read
00000190:20 65 72 72 6F 72 20 6F -63 63 75 72 72 65 64 00 error occurred.
000001A0:0D OA 4E 54 4C 44 52 20 -69 73 20 6D 69 73 73 69 ._NTLDR is missi
000001B0O:6E 67 00 OD OA 4E 54 4C -44 52 20 69 73 20 63 6F ng...NTLDR is co
000001C0:6D 70 72 65 73 73 65 64 -00 OD OA 50 72 65 73 73 mpressed.._Press
000001D0:20 43 74 72 6C 2B 41 6C -74 2B 44 65 6C 20 74 6F Ctrl+Alt+Del to
000001E0:20 72 65 73 74 61 72 74 -OD OA 00 00 OO0 OO 00 OO0 restart........
000001F0:00 00 OO0 OO0 OO0 00 00 OO0 -83 AO B3 C9 00 00 55 AA .o .... uU.

3.3.5.2. Bang file chinh (MFT — Master File Table)

Master File Takle

MET

Extent

Log file record

Extent

Small file record

Large file record

Extent 1

Sfmall directory record

Hinh 3.16 - CAu trac cuia MFT

Moi file trén dia NTFS dai dién bél}g mot ban ghi (record) trong mot file déc biét
goi la MFT. NTFS danh riéng 16 sector dau tién cho cac thong tin dac biét. Ban ghi dau
tién mo ta chinh MFT, sau do6 1a ban ghi MFT anh (MFT mirror record). Néu ban ghi dau
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tién bj sai thi NTFS s& doc ban ghi thir hai dé tim file MFT anh trong d6 ban ghi dau tién
cua MFT anh giéng hét nhu trong MFT. Vi tri cua doan dir li¢u cua ca hai file MFT va
MFT anh dugc ghi lai trong boot sector. Mgt ban sao ctia boot sector dugc luu trir tai vi
tri gitra (vat 1y) cua dia.

Ban ghi thtr ba 1a log file dung cho muc dich khéi phuc file. Ban ghi thir 17 va cac
ban ghi & phia sau ding cho mdi file va thu myc trong dia. MFT cap mot khong gian nao
d6 cho mdi ban ghi. File va thu muyc nho (1500 byte hay nho hon) c6 thé chtra hoan toan
bén trong MFT.

Thiét ké nay lam cho tdc d6 xt Iy file nhanh hon. Ddi véi hé thong file FAT (dung
FAT dé liét ké tén va dia chi cua mdi file), mdi diém vao (entry) FAT chira mot chi sb
trong bang. Nhu vy, dé tim mot file trong hé¢ théng FAT, dau tién phai doc bang dinh vi
file dé dam béo file ton tai. Sau d6, FAT léy file béng cach tim kiém chudi céc vi tri duoc
gan cho file. Di v6i NTES, file s& duoc 14y ra ngay 1ap tirc.

Standard File or Security Data or index

information | directory name desciptor

Hinh 3.17 - Ban ghi MFT cho file nh6 va thu muc

Ban ghi thu muc dugc cap chd trong MFT giong nhu ban ghi file (thu muc khong
chtra dir liéu ma chura cac thong tin chi s0). Ban ghi thu muc nhé c6 thé chira hoan toan
bén trong ciu traic MFT trong d6 cac thu muc 16n hon s& dugc chira dudi dang cy nhi
phan (B-tree) va dung con tro dé xac dinh céac cluster chira cic muc khong chia trong cau
truc MFT.

3.3.5.3. Phan loai file NTFS
% Thudc tinh file NTFS:

NTFS quan niém mbi file (hay folder) nhu tp hop céc thudc tinh file. Cac phan tir
ctia tap hop nay 1a tén file, cac thong tin bao mat file va ca dit lidu trong file. Mdi thuodc
tinh duoc xac dinh béng ma va tén thudc tinh. Khi cac thudc tinh chira trong ban ghi file
MFT, ching dugc goi la cac thude tinh noi tra (resident attribute). Vi du nhu tén file va
dic tinh thoi gian luon chira trong ban ghi file MFT. Néu cac thong tin cia file qua 16n so
v6i ban ghi MFT, mot sb thudc tinh cua chung phai 1a ngoai tra (nonresident). Cac thudc
tinh ngoai trd dugc dinh vi trén mot hay nhiéu cluster bat ky nao do trén dia. NTFS tao
thudc tinh Attribute List (danh sach thudc tinh) dé mo ta vi tri cia tt ca cac ban ghi thudc
tinh.
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Céc thudc tinh dinh nghia bang hé thong file NTFS:

Loai thugc tinh

Mo ta

Thong tin chuan
(Standard Information)
Danh sach thudc tinh
(Attribute List)

Tén file (File Name)

MO ta bao mat
(Security Descriptor)
Dt licu (Data)

Nhan dang ddi tuong
(Object ID)

Logged Tool Stream
Diém phan tich lai
(Reparse Point)

Chi sb gbc (Index root)
Chi sb dinh vi (Index
allocation)

Bitmap

Thong tin dia (Volume
information)

Tén dia (Volume name)

Dic trung thoi gian va sd luong lién két
Danh sach vi tri cac ban ghi thudc tinh khong chira trong MFT

Tén file dai co thé dén 255 ky tu Unicode, tén file ngén co dang
8.3, khong phan bié¢t chira hoa va thuong
X4ac dinh tac gia va céc user dugc phép xu 1y file

Chtra dit liéu file. NTFS cho phép nhiéu thudc tinh dir liéu trén
mdi file. V& co ban, mdi file ¢6 mot thudc tinh dix liéu khong tén|
va c6 thé c6 thém céc thude tinh duge dit tén, mdi thudc tinh co
cu phap riéng

Duy nhat cho mdi file, ding cho dich vu hiéu chinh lién két va
khong phai file nao cling c6 thudc tinh nay

Tuong tu ludng dit liéu nhung dung cho hoat dong luu trit log file
Céc diém cai dit dia, dung cho IFS (Installable File System)

Xtr 1y folder va cac chi s6 khac
Xur 1y folder va cac chi so khac

Xt 1y folder va cac chi sb khac
Chtra phién ban dia

INhan dia

% File hé thong NTFS:

File hé théng 1a

file Iuu trit dit liéu (metadata) ctia hé thong file va bd sung thém

cho hé thdng file. Cac file hé thong duoc dit trén dia bing Gmg dung Format.

File h¢ | Tén file Bén ghi Mo ta
thong MFT
MFT SMft 0  |Chira mét ban ghi file co s¢ cho moi file va folder trén dia
INTFS. Néu thong tin 16n hon mét ban ghi don thi sé dung
thém cac ban ghi khac.
MFT2 $MftMirr] 1  |Anh cta 4 ban ghi dau tién ctia MFT.
Log file $LogFile 2 |Chtra danh sach cac budc dung cho kha nang khoi phuc
INTFS. Kich thudc log file phu thudc vao kich thudc dia
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(co thé toi 4 MB).
Dia $Volume 3 (Chtra thong tin dia nhu nhan dia va phién ban.
Dinh nghiaSAttrDef| 4  [Tén thudc tinh, s6 thir ty va mo ta.
thudc tinh
Chi §6 ten$ 5 |Folder gbc
file goc
Cluster $Bitmap 6  |MO ta cluster nao st dung
bitmap
Boot sector [$Boot 7 |Bao gdbm BPB va mi khéi dong (bootstrap loader).
File cluster$BadCluss 8  |Bad cluster cua dia
xau
Bao mat file[$Secure 9  |Chira cac mo ta bao mat cua file

Bang  chiif$Upcase 10 [Chuyén chir thudng thanh chir hoa dé thich hop véi ky tu
hoa Unicode.

File mo$Extend 11 Dung cho cac myc dich mo rong nhu chi tiéu dia, diém
rong NTFS phan tich lai va nhan dang doi tuong

12—-15 Danh riéng

< Pa ludng dir liu NTFS:

NTFS hd tro da ludng dir liéu trong d6 tén ludng ddng nhat véi thude tinh dir lidu
méi cua file. Mdi ludng dit liéu, tp hop cua thudc tinh file, dai dién bang mot handle.
bac trung nay cho phép quan ly dit liéu nhu cac don vi riéng 1é. Khi sao chép mot file
trén dia NTFS sang dia FAT, cac ludng dit liéu va cac thudc tinh khac khong hd tro boi
FAT s& bi mét.

¢ File nén NTFS:

WinNT/2000 hd tro nén file, folder riéng 1¢ va toan bo dia NTFS. File nén trén dia
NTFS ¢6 thé doc / ghi bang cac Gmg dung trén nén Windows ma khong can giai nén bang
cac chuong trinh khac. Khi doc file, file s€ dugc tu dong giai nén va sau do nén lai mot
lan nira khi doéng hay luu file. Thuat toan nén trén NTFS hd tro kich thudc cluster 1én ti

4 KB. Néu kich thudc cluster 16n hon 4 KB thi khong st dung chirc nang nén. Mdi luéng
dir liéu NTFS chtra cac thong tin xac dinh c6 phan nao cua ludng dugc nén hay khong.

% H¢ thong file ma hoa (EFS - Encrypting File System):
- Files and Folders (chi trong NTFS5):

EFS cung cap k¥ thuat ma hoa file dé luu trix file trén dia NTFS. EFS cung cap kha
nang luu trir an toan, chdng lai s xAm nhép tir bén ngoai. User lam viéc vdi file va folder
da ma hoa giéng nhu vai cac file thong thuong. Hé thong s& tu dong giai ma khi xir 1y file
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hay folder va sau d6 s& ma hoa lai. Néu user khong dugc cap quyén thi s& khnog thé xur 1y
duogc file. EFS c6 céc loi ich sau cho cac ing dung ma hoa ctia hang thur 3:

+ Trong sudt di v6i user va ung dung: user khong can nhé mat ma dé giai
ma file.

+ Do bao mat tir khoa cao.

+ Cac qué trinh ma hoéa / gidi ma thyuc hién ¢ ché d6 nhan (kernel), tranh rui
ro mat tir khoa.

+ Cung céap co ché khoi phuc dir liéu rat co gia tri trong moi trudng thuong
mai, cho phép khoi phuc dir liéu ngay ca khi nhan vién ma héa da roi cong ty.

User c6 thé hién thi cac dic trung EFS bang cach ding 1énh cipher.exe hay ding
Windows Explorer (right-click trén file, chon thé General, click nut Advanced).

Advanced Attributes

Choose the options you want for this file,

Archive and Index attributes

File is ready for archiving
For fast searching, allow Indexing Service to index this file

Compress or Encrypt attributes

[ ] Compress contents to save disk space
Encrypt contents to secure data

[ oK H Cancel ]

Hinh 3.18 — Ctra s6 thudc tinh Advanced

Encryption Warning

You have chosen to encrypt a file that is not in an encrypted
! folder. The file can become decrypted when it is modified.

Because files saved in encrypted folders are encrypted by
default, it is recommended that you encrypt the file and the
parent folder,

What do you want to do?

(%) Encrypt the file and the parent folder!
) Encrypt the file only

[ ] Always encrypt only the file [ O ] [ Cancel ]

Hinh 3.19 — Ctra s6 Encryption Warning
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Sau d6, Windows yéu cau user x4c dinh chi mi hoa mot file hay toan folder. Khi
xtt 1y file, Windows s& tao ra mot ban sao an khong ma hoa va 1am viée trén ban sao nay.
Sau khi x1r Iy xong, Windows s€ cap nhét file va x6a ban sao. Ban sao nay chinh 1a mét 16
hong bao mat do né duge luu trit & dang khong ma hoa. Qua trinh ma hoa toan folder s&

giai quyét duoc van dé nay.
- EFS:

EFS két hop k¥ thuat khoa cong cong va ma hoa khoa dbi xing dé bao vé file. Dir
liéu trén file dwoc ma hoa dung thuét toan ddi xing. Khéa ma goi 1a khoa ma hoa file
(FEK — File Encryption Key). FEK dugc ma hoa dung thuat todn cong cong RSA (1024
bit) va luu trit trén file. Sau khi file da@ ma hoéa, chi cé cac user c6 DDF va DRF phu hop

méi c6 thé xt 1 file.

Aguick brown fox

File Encrption

=#Efidat uA3a13t

jumped... (DES) 1389E *E&..
Usar!
pj;riz Data Decryption Data
Key Field Generation Decryption
(RSA) Field
Random LCiata Hecovery Data
Hurnber Field Generation Recovery
Generstar (RS Field
Randormly Recowery
Generated Fil Fublic Key

Encryption Key

~#hfdanj u53013t
1389E *&...

—

File Decryption
(DES)

=)

Aguick brown fox

jiumped...

File
Erncryption
Koy

User's
Friwate
Keyw

Data Decryption
Field Extraction

(REA)

Hinh 3.20 —

Data

Decryption
Field

So d6 ma hoéa va giai ma
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3.3.6. So sanh NTFS va FAT
Tiéu chuin NTFS5 NTFS FAT32 FAT16
Hé didu hanh Win2000, XP WinNT, 2000, Xp |98, MEinoq Windows
2000, XP
Gidi han
Kich thudc dia t6i da 2TB 2TB 2TB 2GB
S6 file toi da Khoéng gidi han Khong gidi han Khoéng gidi han  (~65000
Kich thudc file t6i da [Theo kich thudc dia Theo kich thude dia 4GB 2GB
S cluster toi da Khong giéi han Khong gii han 268,435,456 65,535
S gre a L. Chuan: 8.3
g;neu dai tén file t012 55 hs5 hs5 o romg. 255
Pic trung ciia hé thong file
Tén file Unicode Ky tu Unicode Ky tu Unicode Ky tu hé thong  [Ky tu hé thong
Anh ban ghi hé thong [File MFT Mirror File MFT Mirror Ban sao cua FAT FB;‘E, 520 cua
Vi tri boot sector fﬁg;gﬁlng dau  tién Véfﬁg;g;ngdéu tien VaiSector dau tién  [Sector diu tién
Thudc tinh file Chuan va tiy ¥ Chuén va tiy ¥ Chuan Chuan
Ludng lién tuc Co Co Khong Khong
INén Co Co Khong Khong
Ma hoa Co Khong Khoéng Khong
Cép quyén Co Co Khong Khoéng
Chi tiéu dia Co Khong Khong Khong
File roi rac Co Khong Khong Khong
Diém phan tich lai  |Co Khong Khong Khong
Hiéu suit toan dia
Tu bao mat Co Co Khong Khong
Kha nang khéi phuc [Co Co Khong Khong
) ) ) Thip trén dia

Hicu sudt Thap trén dia nhd Thap trén dia nho Thap trén dia lon lon

Cao trén dia 16n Cao trén dia 16n Cao trén dia nhé (Cao trén dial

nho

gft ki¢m khong gian L én Trung binh E;é trén  dia
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3.4. Truy xuéat 6 dia qua DOS va BIOS
3.4.1. Dia mém

34.1.1. DOS
DOS cung cép 3 ngét cho qua trinh truy xuit dia mém va cing 13 25h, 26h, 21h.

Ngit 25h: doc sector

Thanh ghi Gia tri goi Tra vé

AL Scjs thtr tu 6 dia
CX SO sector

DX Sector dau M3 16i
BX Offset cua ving dém doc

DS Poan cta vung dém doc

CF

Ngit 26h: ghi sector

Thanh ghi Gia tri goi Tra vé
AL S6 thir tu 6 dia
CX S sector
DX Sector dau Ma 16i
BX Offset cua vung dém ghi

DS Doan cua vung dém ghi
CF Ldi néu > 0

M3 16i tra vé nhu sau:

Ma Loi

O1h | Lénh khong hop 1€

02h | Che dia chi khong chinh xac
04h | Khong tim thiy sector

08h | Tran DMA

10h | Ldi CRC hay ECC

20h | Ldi bo diéu khién

40h | L4i tim kiém

80h | O dia khong sin sang
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B§ nhé

3.4.1.2.

BIOS

Viéc truy xuét 0 dia ding ngat 13h:

Ham

Chirc nang

00h
01h
02h
03h
04h
05h

Khai dong 6 dia

Doc trang thai va tac vu cudi cung
Doc sector

Ghi sector

Kiém tra sector

Pinh dang track

3.4.2. bia cirng

Gindg nuh dia mém, cac sector logic ¢6 thé truy xuét bang ngit 25h, 26h ciia DOS.
Céc sector vat ly truy xuat bang ngat 13h cua BIOS. Cac ham dung cho dia cing nhu sau:

Ham

Chirc nang

05h
06h
07h
08h
0%h
0Ah
0Bh
0Ch
0Dh
OEh
OFh
10h
11h
19h

Dinh dang track va cylinder
Dinh dang va danh déu track xau
Dinh dang va danh dau 6 dia
Xac dinh cac thong sb 6 dia

Cai dat thong s 6 dia

Doc sector mo rong

Ghi sector mo rong

Tim kiém

Khoi tao dia cing

Poc bo dém sector

Ghi b dém sector

Kiém tra 6 dia xem d4 sin sang chua
Chuén lai 6 dia

Nang dau tir doc / ghi
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Mai 16i diéu khién:

Mi Loi

00h | Khong 16i

02h | Khéng c6 tin hiéu tim kiém
03h | Lbi ghi

04h | O dia khong sin sang

06h | Khong tim ty track 0

10h | Lbi ECC trong truong ID
11h | Lbi ECC trong trudng dir lidu
12h | Khong c6 che dia chi ID

13h | Khong ¢6 che dia chi dit li¢u
14h | Khong ¢6 truong ID

15h | Ldi tim kiém

16h | Lbi bo diéu khién bén trong
17h | L6i DMA

18h | Lbi dit liéu co thé stra duogc

3.5. Dia quang

Ngay ndy, dia quang di duoc st dung phd bién, chung c6 mat d6 ghi thong tin cao
hon dia tir thong thuong. Cac dia quang dua trén cung mét cong nghé dugc sir dung trong
Compact Disc dé ghi am nén dugc goi tén 1a CD ROM.

- Nguyén Iy ché tao:

Cac dia CD ROM duoc tao ra béng cach dung mot tia laser manh débt chdy cac hbc
duong kinh 1 um trén mot dia chu, tir dia chu nay sé tao ra cac khudn dé tao cac ban copy
trén dia chat déo. Sau d6, pha mot 16p nhom méng 1én trén mat dia va lai pha mot 16p
chét déo trong sudt 1én 16p nhom dé bao vé. Lop nhom co tac dung phan xa tia laser. Cac
héc nho duge goi 1 pit, dién tich khong bi dét nong goi 1a land. Chung c6 d6 phan xa
khac nhau nén c6 thé phan biét dugc pit va land.

- T6 chirc div ligu:

Thong tin trén CD ROM duoc ghi theo mot dudng xodn ¢ duy nhat va ghi thanh
timg nhoém 24 byte, mdi byte dugc md rong thanh 14 bit bang cach dung mi sira sai Reed
— Solomon. Ba bit dugc thém vao giira cac nhom va mdt byte dong bd dugce bod sung dé
tao thanh 1 frame. 98 frame tao thanh mot block chira 2 KB dit liéu. CD ROM c6 thé
chtra 270,000 block twong tng v6i dung luong 553 MB.
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Céc dia CD ROM duoc doc bépg mét dau do do nang luong phén xa tir bé mat dia
k}li chiéu 1&én d6 mot tia laser cong suat nho. Dt li¢u dugc doc véi toc d§ 75 inches/s, cho
toc do doc dir licu 1a 153.6 KBps.

-  WORM (Write Once Read Many):

Cac CD ROM mb ta nhu trén khong thé ghi duoc, do d6 thé hé dia quang thir hai
ra doi, d6 1a WORM. Thiét bi nay cho phép ngudi st dung tw minh ghi thong tin nhung
sau khi d tao ra cac pit thi khong thé thay doi dugc nita. Co ché ghi cia WORM c6 2 loai
tlly vao ciu tric bé mit:

+ Lép phu dia & ving bi d6t néng sé bay hoi va 1am 16 ra bé mit cta ving
dia dudi khong con 16p phu. Hai ving nay c6 h¢ s6 phan xa khic nhau nén luu trix
bit khac nhau.

+ O cudi qua trinh ghi bing xung laser, 16p phu dia bj chay ra s€ duoc lam
lanh nhanh va két ran lai & dang vo dinh hinh. Lop nay s€ c6 hé so6 phan xa khac
v6i 16p phu ci.

- O dia quang tir (Magneto Optical):

Céc dia quang thé hé thtr 3 13 nhimg mai truong quang hoc co thé x6a duge. Dia co
mot 16p phu dong nhat lam bang vat liéu hop kim latan sat tir. Khi tia laser phan cuc dot
bé mat dia, huéng phan cuc cua tia phan xa dugc quay phu thudc vao mic nhieém tir cua
bé mit.

Khi can ghi mot bit 1én dia, mot xung laser ngén va manh s& d6t bé mat dia & vung
can thiét 1am mirc nhiém tir cia viing ndy bang 0. Cung lac d6, mot nam cham phat ra tir
truong c6 huéng phu thudc vao bit can ghi 13 0 hay 1.Huéng cia tir trudng sé& xac dinh
huéng ctia cac domain tir trong ving bi d6t nong khi dugc 1am lanh xudng.

Khi doc mot bit, tia laser s€ quét bé mat dia va hé phan cuc s€ nhay vdoi hudng
phan cyc cia tia phan xa. Néu chiéu tia laser trén ving di ghi dir liéu, hudng ciia mat
phéang phén cyc tia phan xa phu thudc vao hudng cia cac domain tir. Tir d6, 4nh sang s&
c6 thé t6i bo loc phan cuc (ing véi mire 1) hay khong (tng véi muc 0). Dé xoa dit lidu, ta
phai 1am néng cac diém xac dinh v6i hudng phi hop cua tir trudng.
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Chwong 4
BUS

Bus 1a dudng truyén tin hiu dién ndi cac thiét bi khac nhau trong mot hé thong
may tinh. Bus thuong c6 tir 50 dén 100 day din dugc gin trén mainboard, trén cac ddy
nay cé cac dau ndi dua ra, cic dau nay duoc sip xép va cach nhau nhimng khoang quy
dinh dé c6 thé cdm vao d6 nhitng I/O board hay board bd nhé (bus hé thong — system
bus).

CPU On chip bus Bus hé thong

Registers 1

e

V
\/

Memory I/0 I/0
board board board
ALU
\
H Bus cuc bd
(Local bus) Bus trong chip
Dong xir Iy (On chip bus)

Hinh 4.1 - Céc bus trong mot hé thong may tinh

_ Cung c6 nhimg bus dung cho myc dich chuyén biét, thi du n6i 1 vi xir 1y v6i 1 hay
nhi€u vi xur Iy khac hodc noi voi bd nhd cuc bd (local bus).

Trong vi xu ly cling c6 mot s6 bus dé ndi cac thanh phan bén trong cua bd vi xir 1y
v6i nhau. Nguoi thiét ké chip vi xur 1y co thé tuy y lya chon loai bus bén trong no, con vai
cac bus lién h¢ bén ngoai can phai xac dinh 16 cac quy tac lam viéc cing nhu cac dac
diém ky thuat vé dién va co khi cta bus dé nguoi thiét ké mainboard c6 thé ghép néi chip
vi xtr 1y voi cac thiét bj khac. Noi cach khac, cic bus nay phai tuan theo 1 chuan nao dé.
Tap cac quy tic cta chuan con dugc goi la giao thirc bus (bus protocol)

Ngoai ra, c¢6 rat nhiéu loai bus khac nhau duge su dung, cac bus nay ndi chung la
khéng twong thich v6i nhau. Mot s bus duge sir dung phd bién:
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Tén bus Linh vuc ap dung
Camac Vit ly hat nhan.
EISA Mot s6 hé thong cé chip 80386
IBM PC, PC/AT | May IBM PC, IBM/PC/AT
Massbus May PDP-11 va VAX
Microchannel May PS/2
Multibus I Mot s6 hé théng co 8086
Multibus 1T Mot s6 hé thong c6 chip 80386
Versabus Mot s6 hé thong c6 chip vi xir Iy ctia Motorola
VME Mot s6 hé théng c6 chip vi xtr 1y ho 68x0 cua Motorola

Bus thuong phan loai theo 3 cach sau:
- Theo t6 chtic phan cting (nhu trén).
- Theo giao thirc truyén thong ( bus dong bo va khong dong bo).

- Theo loai tin hi€u truyén trén bus ( bus dia chi, bus dir liéu,...).

1. Bus hé thong
Thudng c6 nhiéu thiét bi ndi vai bus, mot sé thiét bi 1 tich cuc (active) ¢ thé doi
hoi truyén thong trén bus, trong khi do co6 cac thiét bi thu dong cho yéu cau tur cac thict bi
khac. Céac thiét bi tich cuc duogc goi 1a chu (master) con thiét bi thu dong 1a t& (slave).

Vi du: Khi CPU ra 1énh cho b9 diéu khién dia doc/ghi mot khéi dit liu thi CPU la
master con bd di€u khién dia 1a slave. Tuy nhién, bo diéu khién dia ra I¢énh cho b nhd
nhan dit li¢u thi no lai gitr vai tro master.

1.1. Bus Driver va Bus Receiver

Tin hiu dién trong may tinh phat ra thuong khong du dé diéu khién bus, nhat 1a
khi bus kha dai va c6 nhiéu thiét bi ndi voi né. Chinh vi thé ma hau hét cac bus master
duoc ndi véi bus thong qua 1 chip goi 1a bus driver, vé co ban n6 1a mot bd khuéceh dai tin
hiéu s6. Tuong tu nhu vy, hau hét cac slave dugc ndi voi bus thong qua bus receiver.
D6i v6i cac thiét bi khi thi dong vai trd master, khi thi dong vai tro slave, nguoi ta sur
dung 1 chip két hop goi 1a transceiver. Cac chip nay dong vai tro ghép ndi va 13 cac thiét
bi 3 trang thai, cho phép né co thé & trang thai thir 3 — hé mach (tha noi).

Gibng nhu vi xtr 1y, bus c6 cac duong dia chi, dudng s6 liéu va duong diéu khién.
Tuy nhién, khong nhat thiét c6 anh xa 1 — 1 giita cac tin hiéu & cac chan ra cta vi xir 1y va
cac duong day ciia bus. Thi du: mét s6 chip vi xtr 1y ¢6 3 chén ra, truyén ra céc tin hiéu
bao chip vi xtr ly dang thuc hién cac thao tic MEMR, MEMW , IOR, IOW hay thao
tac khac. Mot bus dién hinh thudng c6 4 dudng trén.

Céc van d& quan trong nhat lién quan dén thiét ké bus 1a: xung clock bus (su phan
chia thot gian, hay con goi 1a bus blocking), co ché phan xtr bus (bus arbitration), xtr 1y
ngat va xur 1y 16i.
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Bus

_Cac bus co thé dugc chia theo giao thire truyén thong thanh hai loai riéng biét 1a
bus dong bo va bus khong dong bd phu thudc vao viéc sur dung clock bus.

1.2. Bus dong bd (Synchronous bus)

Bus dong bo c6 mot dudng didu khién boi mot b dao dong thach anh, tin hiéu trén
duong day nay c6 dang song vudng, voi tan sO thuong nam trong khoang 5MHz +
50MHz. Moi hoat dong bus xdy ra trong mot s6 nguyén 1an chu ky nay va duoc goi 1a chu

ky bus.

Read cycle

T1 >'< T2 >'< T3
Xung Clock (
g J Tad
Address Memory Address to be read ><
Data Data
Tm
MREQ Tml Tds ~ [Tmh
ITrh
RD ]
Tr

Hinh 4.2 - Chu ky doc trong bus dong

Tdh

bo

Hinh trén 1 gian d6 thoi gian cia mot bus dong bo vai tan s6 xung clock 1a 4MHz,
nhu vay chu ky bus 1a 250ns.
Gia st doc 1 byte tir bd nhé chiém 3 chu ky bus (750ns), twong tng véi T1, T2, T3
nhu hinh v€. Vi tat ca céc tin hi€u dién thay d61 mirc khong phai 14 tirc thoi, nén trén hinh
v€ ¢b cac sudn xung, ta gid su cac suon xung kéo dai 10ns.

- T1 bt dau bang canh duong ctia xung clock, trong mot phan thoi gian cta T1,
vi xu ly dat dia chi byte can doc 1én bus dia chi. Sau khi tin hi¢u dia chi dugc
xac 1ap, vi xur ly dat cac tin hicu MREQ va RD tich cyc (mtc thép). Tin hi¢u

MREQ (Memory Request) - xac dinh truy xuit bd nhé chir khong phai thiét bi
1/0, con tin hiéu RD - chon doc chir khong phai ghi dit liéu.

- T2: thoi gian can thiét dé bo nhé giai ma dia chi va dwa dir liéu 1én bus dir licu.
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T3: tai canh am cua T3, vi x Iy nhan dir li¢u trén bus dit li€u, chira vao thanh
ghi bén trong vi xir Iy va chdt dit liéu. Sau d6 vi xtr 1y dao céc tin hieu MREQ
va RD.

Nhu vy thao tac doc dd hoan thanh, tai chu ky mdy tiép theo vi xir Iy c6 thé thuc
hién thao tac khac. Cac gia tri cy thé vé thoi gian cua hinh v€ trén c6 thé duoc gidi thich
chi tiét nhu sau:

Tap: Tap £ 110ns, nghia la nha san Xuat vi xtr 1y dam bao ré“mg trong moi chu
ky doc todn hang tir bd nhé, vi xtr Iy s& dua ra tin hiéu dia chi khéng nhiéu hon
110 ns tinh tir thoi diém canh duong cua T1.

Tps: gia tri nho nhét 1 50ns, c¢6 nghia 1a nha san xuat bd nhé phai dam bao rang
dit liéu da 6n dinh trén bus dit liéu it nhét 1a 50ns trude diém gilta canh am cua
T3. Yéu cau nay dam béao cho vi xir 1y doc dir liéu tin cay.

Khoang thoi gian bat budc ddi voi Tap va Tpg xac dinh rang trong truong hop Xau
nhat, bd nhd chi c6 250 + 250 + 125 — 110 — 50 = 465 ns tinh tir thoi diém co tin hiéu dia
chi cho t&i khi tao ra dit lidu trén bus dit liéu. Néu bo nhd khong c6 kha ning dap tng du
nhanh, né phat tin hi¢u WAIT trudc canh am cua T2. Thao tac nay dua thém cac trang
thai cho — wait state (tic 1a dua thém vao 1 chu ky bus), khi bd nhé da dua ra tin hiéu on
dinh, n6 s€ dao WAIT thanh WAIT.

Tye: dam béo tin hi€u dia chi s€ dugc xac 1ap trude tin hitu MREQ it nhét
60ns. Khoang thoi gian nay s& quan trong néu tin hiéu MREQ diéu khién qua
trinh tao tin hi¢u chon chip (C_S hay @) do mét sb chip nhé doi hoi phai nhan
duoc tin hi€u dia chi trude tin hi¢u chon chip. Nhu vay, khong thé chon chip
nhd véi thoi gian thiét 1ap 75ns.

Twm, Tre: cho phép 2 tin hiéu MREQ va RD tich cuc trong khoang thoi gian
85ns tinh tir thoi diém xudng cta xung clock T1. Trong trudng hop xau nhat,
chip nh¢ chi ¢6 250 + 250 — 85 — 50 = 365ns sau khi 2 tin hi¢u trén tich cuc dé
dua dir li¢u ra bus dit li€u. Sy bat budc vé thoi gian nay bd sung thém sy bat
budc thoi gian voi tin hiéu clock.

Ty, Try @ thot gian dé cac tin hiéu MREQ va RD dugc dao sau khi dir liéu da
dugc vi xtr Iy nhan vao.

Tou: Thoi gian bd nhé can giir data trén bus sau khi tin hiéu RD di dao

Gian d6 thoi gian mot chu ky doc trén bus dong bo da dugc don gian hoa so vai
thyc t&, trong do céc tin hiéu can st dung 16n hon nhi€u. Gia tri té1 han cua cac thong so
cho trong bang sau:
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Ky Tham s6 Min | Max(ns)
hi¢u (ns)
Tap Thoi gian tré cta dia chi 110
Twme | Thoi gian dia chi 6n dinh truéc MREQ 60
Tm Thoi gian tré cia MREQ so véi canh 4m cua T1 85
Tre Thoi gian tgé cia RD so voi sudn xudng cua tin 85
hi¢u dong ho T1
Tps | Thoi gian thict 1ap dit lidu truée sudn xudng cua | 50
tin hi€u xung clock( tin hi¢u dong hod)
Tvu | Thoi gian tré cia MREQ so v&i suon xudng cia 85
tin hiéu dong ho T3
Tru Thoi gian t{é cia RD so v6i sudn xudng cua tin 85
hi¢u dong ho T3
Tou | Thoi gian luu trix dit liéu tir lac dao tin hiéu RD 0

< Truyén theo khoi:

Ngoai cac chu ky doc/ghi, mét s6 bus truyén dir liéu déng bd con hd trg truyén dir
liéu theo khdi. Khi bat dau thao tac doc khdi, bus master bao cho slave biét sd byte can
duoc truyén di, thi du truyén con sé nay di trong chu ky T1, sau d6 dang 18 truyén di 1
byte, slave dua ra trong mdi chu ky 1 byte cho t6i khi du sé byte duoc thong bao. Nhu
vay, khi doc dir liéu theo khdi, n byte dir liéu can n+2 chu ky clock chir khong phai 3n
chu ky.

Mot cach khac dé cho truyén dir liéu nhanh hon 1 giam chu ky. O vi du trén: 1
byte dugc truyén di trong 750ns, vy bus c6 toc do truyén 1.33MBps. Néu xung clock ¢6
tan s6 SMHz, thoi gian 1 chu ky chi con mot nira, toc do s& 1a 2. 67MBps. Tuy nhién, giam
chu ky bus din dén kho khin Ve mat ky thuat, cac tin hiéu truyén trén cac duong khac
nhau khéng phai ludn c6 cung téc do, dan dén hiéu g bus skew. Piéu quan trong 13 thoi
gian chu ky phai dai hon so v&i skew dé tranh viéc nhitng khoang thoi gian duge s6 hoa
lai tr¢ thanh céc dai luong bién thién lién tuc.

1.3. Bus bat dong bd( Asynchronous bus)

Bus bat déng bo khong str dung xung clock dong bo, chu ky cia né c6 thé kéo dai
tuy ¥ va co thé khac nhau d6i v6i cac cap thiét bi khac nhau. Lam viéc véi cac bus dong
bo dé dang hon do nd duoc dinh thoi mot cach gian doan , tuy vay chinh dic diém nay
cling dén dén nhugc diém. Moi cong viéc dugce tién hanh trong khoang thoi gian 13 boi sd
ctia xung clock, néu 1 thao tic ndo d6 cua vi xir Iy hay bo nhd hoan thanh trong 3.1 chu
ky thi n6 cling s€ phai kéo dai trong 4 chu ky. Khi da chon chu ky bus va da xay dung bo
nhd, /O card cho bus nay thi khé c6 thé tin dung nhimg tién bd cta cong nghé. Chang
han sau khi da xay bus v6i su dinh thoi nhu trén, cong nghé maéi dua ra cac vi xu Iy va bo
nhé co thoi gian chu ky 1a 100ns chir khong con 1a 750ns nhu cii, thi ching van chay véi
tdc do thap nhu cac vi xir 1y, bo nhé loai cii, boi vi giao thirc bus doi hoi bd nhé phai dua
dugc dit liu ra va 6n dinh trude thoi diém canh 4m cua T3. Néu ¢6 nhiéu thiét bj khéc
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nhqu cung ndi V(’fj 1 bus, trong do6 co thé c6 mot sb thiét b1 hoat dc}pg nhanh hoq hon cac
thiét b1 khac thi can phai dat bus hoat dong phu hop vai thiét bi c6 toc do thap nhat.

Bus bit dong bd ra doi nhim khic phuc nhitng nhuge diém cua bus dong bo.
Trudc hét master phat ra dia chi nhé ma né mudn truy cp, sau d6 phat tin hiéu MREQ
tich cuc dé xéac dinh can truy xuat bd nhé. Tin hiu nay can thiét khi by nhé va cac cong
I/O str dung chung mién dia chi. Sau khi phéat dia chi, bén master cling phai phat tin hi¢u
RD tich cuc dé bén slave biét rang master s& thuc hién thao tac doc chr khong phai ghi.

Céc tin hiéu MREQ va RD duoc dua ra sau tin hiéu dia chi mot khoang thoi gian
phu thudc tbc do hoat dong ctuia master. Sau khi 2 tin hi€u nay da on dinh, master s& phat

ra tin hiéu MSYN (master synchrization) & muc tich cuc dé bao cho slave biét rang cac
tin hiéu can thiét da sin sang trén bus, slave c6 thé nhan léy. Khi slave nhan duoc tin hiéu
nay, no s€ thuc hién cong viéc voi tbc d6 nhanh nhat c6 thé duge, dua dir liéu cua 6 nhé
duoc yéu cau lén bus dir liéu. Khi hoan thanh slave s& phat tin hiéu SSYN (slave
synchronization) tich cuc.

Address Dia chi nho se doc ><

X
=TT >

- o
e

DATA >< Dats ><

SSYN j

Hinh 4.3 - Chu ky doc ctia bus bat dong bd

Master nhan duogc tin hi€u SSYN tich cuc thi xac dinh duoc dir li€u cua slave da
san sang nén thuc hién viéc chot dir li¢u, sau d6 ddo cac duong dia chi cling nhu cac tin
hiéu MREQ, RD va MSYN . Khi slave nhan duoc tin hiéu MSYN khong tich cuc, no
xéac dinh két thiic chu ky va déo tin hiéu SSYN 1am bus tré lai trang thai ban dau, moi tin
hi€u déu khong tich cuc, chd bus master moi.

Trén gian d6 thoi gian cta bus bt déng bo, ta sir dung mili tén dé thé hién nguyén

nhan va két qua. MSYN tich cuc din dén viéc truyén dit liéu ra bus dir liéu va dong thoi
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ciing dan dén viéc slave phat ra tin hi¢u SSYN tich cuc, dén luot minh tin hiéu SSYN lai

gdy ra su ddo muc cua cac dudng dia chi, MREQ, RD va MSYN . Cubi cung sy dao mirc

ciia MSYN lai gay ra su dao muc tin hiéu SSYN va két thiic chu ky.

Tap cac tin hiéu phéi hop v6i nhau nhu vay dugc goi 1a bét tay toan phan (full
handshake), chu yéu gom 4 tin hi¢u sau:

- MSYN tich cuec.

- SSYN tich cuc dé dap lai tin hi¢u MSYN .

- MSYN duoc déo dé dap lai tin hi¢u SSYN (tich cuc).
- SSYN duoc dao dé dap lai tin hicu MSYN khong tich cyec.

Ta c6 thé nhan théy bat tay toan phﬁn 1a doc lap thoi gian, mdi su kién dugc gay ra
boi 1 su kién trude do chir khong phai béi xung clock. Néu 1 cdp master-slave nao do
hoat dong cham thi cap master-slave ké ti€p khong hé bi anh hudng.

Tuy wu diém cta bus bat dong bo rat rd rang, nhung trong thuc té phan 16m cac bus
dang sur dung Ia loai dong bd. Nguyén nhan la cac h¢ thong st dung bus dong bo dé thiét
ké hon. Vi xir Iy chi can chuyen cac muc tin hiéu can thlet sang trang thai tich cuc 1a b
nhd dap Gmg ngay, khong can tin hiéu phan hoéi. Chi can cac chon phu hop thi moi hoat
dong déu troi chay, khong can phai bt tay.

1.4. Phan xtr bus (bus arbitration)

Trong hé théng may tinh khong phai chi ¢6 CPU lam bus master, cac chip /O cling
c6 lac 1am bus master dé c6 thé doc hay ghi bo nhé va goi ngit. Cac bod dong xu ly cling
c6 thé 1am bus master. Nhu vay nay sinh ra van dé: diéu gi s& xay ra khi 2 thiét bi tro 1én
dong thoi can 1am bus master? Tir d6 can o mot co ché phan xu dé tranh su hon loan cua
hé thong. Co ché phéan xir ¢6 thé 1a tap trung hay khong tip trung.

1.4.1. Phan xt bus tap trung
Nhiéu vi xur Iy ¢6 don vi phan xur dugc ché tao nam ngay trong chip CPU, trong
mot s6 may tinh mini, don vi nay nam ngoai chip CPU. Theo co ché nay thi bd phan xir
(arbiter) chi c6 thé biét c6 yéu cau chiém dung bus hay khong ma khong biét c¢6 bao nhiéu
don vi mudn chiém dung bus. Khi arbiter nhan duoc yéu cau, né s& phat ra 1 tin hiéu cho
phep trén duong day (bus grant: cho phép st dung bus). Buong day nay nbi qua tit ca cac
thiét bi /O theo kiéu ndi tiép.

Khi thiét bj ndm gan arbiter nhit nhan dugc tin hiéu cho phép, n6 kiém tra xem c6
phai chinh n6 da phat ra yéu cau hay khong. Néu c6 thi no s& chiém lay bus va khong
truyén tiép tin hiéu cho phép trén duong day. Néu khong thi no s& truyen tin hi¢u cho
phép toi thiét bi ké tiép trén dudng ddy, véi thiét bi ndy su viée xay ra gidng thiét b trude
no6, qua trinh cw tiép dién cho dén khi c6 mot thiét bi chiém lay bus.

So d6 xir Iy nhu vay c6 tén goi 1a daisy chaining (chudi canh hoa). Piém noi bat
cia so do nay la cac thiét bji duoc gan thu ty uvu tién tuy thudc vao vi tri cia nd so voi
arbiter, thiét bi gﬁn hon thi mirc vu ti€n cao hon.
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Bus request

A

Arbiter

/ 1

Bus Grant

Thiét bi ngoai vi (I/0 devices)
Hinh 4.4 — Phén xir bus tap trung 1 mirc ndi tiép

M5t sb loai bus c6 nhiéu mic d6 wu tién, véi mdi mae do wu tién co duong yéu
cau bus (bus request) va dudng day cho phep bus (bus grant). Vi du: gia su 1 bus ¢6 2
mure uu tién 1 va 2 (cac bus thuc té ¢ 4, 8 hay 16 mirc). MGi thiét bi trong hé thong may
tinh n01 v6i 1 trong cac muirc yéu ciu bus, cac duong thuong dugc su dung nhiéu hon
dugc gan v6i duong day c6 muc vu tién cao hon. O vi du, céc thiét bi 1, 2 st dung mirc
wu tién 1, con cac thiét bi 3, 4 sit dung muc uvu tién 2.

A A
A

/
Arbiter | /

N

Pak I C 1! . ) ! ‘o ) !
Bus request/evel 1 /{\—’,/' ‘\\\—’,,' ‘\\\—’,,' ‘\\\—’,,'
Bus request level 2 /‘T Ty Ric g
Bus grant level 1 7~ | | —

Bus grant level 2

I/0 devices
Hinh 4.5 — Phan x1r bus tap trung 2 murc

Néu c6 mot s6 thiét b 0 cac mirc vu tién khac nhau cung yéu cau, arbiter chi phat
ra tin hi¢u grant d6i vai yéu cau c6 mirc wu tién cao nhét. Trong sb cac thiét bi co cung
murc wu tién, thiét bi nao gan arbiter hon s& wu tién hon.

Vé mit ky thuat, khong can ndi duong grant level 2 giita cac thiét bi vi ching
khong bao gid doi hdi bus & mirc 2. Tuy nhién, trong thuc té dé thuan tién cho viéc lap dat
nguoi ta hay 1am nhu sau: noi tat ca cac duong grant thong qua tat ca cac thiét bi, nhu vay
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s€ dé dang hon 1a n61 cac duong grant mot cach riéng bi¢t, va tor d6 can ctr vao thiét bi
nao cé quyén uu ti€n cao hon.

Mot arbiter c6 duong day thu 3 ndi t6i cac thiét bi dé cac thiét bi xac nhan da nhan
duoc tin hiéu grant va chiém dung bus — duong ACK (acknowledgement). Ngay sau 1
thiét bi phat tin hiéu tich cuc trén dudng diy ACK, c6 thé dao tin hiéu trén cac duong day
request va grant xuéng murc khong tich cuc. Céc thiét bj khac c6 thé yéu cau bus khi thiét
bi dau tién dang dung bus. Khi su truyén thong két thic, bus master ké tiép s& duoc lua
chon. Cach 1am viéc nhu vay 1am ting hiéu qua st dung bus, nhung can thém 1 duong
truyén tin hiéu va ciu trac thiét bi ciing phirc tap hon. Cac chip trong may tinh PDP-11 va
cac chip Motorola lam viéc véi cac bus nhu vay.

1.4.2. Phan xt bus khéng tap trung:

Trong Multibus, ngudi ta cho phep co thé Iya chon sir dung phan xir bus tip trung
hay khong tap trung, co ché phan xir bus khong tap trung duoc thuc hién nhu sau:

Bus request

Bus busy

+ —_—

Duong . . .
phnxuabus | {n ' Out n Out n Out In Out

7

~ -, ~ -, ~ -, ~ -,

1 2 3 4

Hinh 4.6 — Phan xur bus khong tap trung trong multibus

Co ché str dung 3 duong déy, khong phu thude vao sd luong thiét bi ndi véi bus:
- Bus request: yéu cau chiém dung bus.

- Bus busy: duong bao ban, dugc bus master dat & muc tich cuc khi co thiét bi
dang chiém dung bus

- Bus arbitration: dugc mac noi ti€p thanh 1 chuodi xich qua tat ca cac thiét bi
ngoai vi. Pau cta chuoi nay dugc gan voi muce dién &p 5V cua nguoén nudi.

Khi khong c6 don vi nao yéu cau chiém dung bus, duong diy phan xir bus truyen
muc tich cuc t6i tat ca cac thiét bi trong chudi xich. Khi 1 don vi nao d6 mudn chiém
dung bus, ddu tién n6 kiém tra xem bus ¢ ranh khong va dau vao In cia duong trong tai
bus ¢6 muc tich cyc hay khong. Néu khong (not active) thi né khong trd thanh bus
master. Nguoc lai, nd sé& dao dau Out thanh khong tich cuc, lam cho cac thiét bi dung sau
n6 trong chudi xich cé dau In khong tich cyc.

Khi trang thai c6 thé hiéu 1am (khoang thoi gian tin hi¢u trén dau In va Out dang
thay d61) qua di, chi con lai duy nhat 1 thiét bi c6 dau In tich cuc va Out khong tich cuc.
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Thiét bi nay trd thanh bus master, n6 s& dat bus busy tich cuc va bt dau truyén thong tin
trén bus.

1.5. Xt ly ngat

O trén, ta chi khao sat cac chu ky bus thong thuong, trong d6 master nhan hay goi
thong tin tir / dén slave. Mot tng dung quan trong nita cta bus 13 dung dé xr Iy ngat Khi
CPU ra lénh cho thiét bi /O 1am mét viéc gi d6, nd thuong cho doi tin hiéu ngat do thlet
bi I/O phat ra khi hoan thanh cong viéc duge CPU y€u cau. Khi nhan dugc tin hi¢u ngat,
CPU sé& dap umg ngay, co6 thé nhan dir liéu do thiét bi /O truyén vé, hay goi tiép dir liéu ra
thiét b 1/0, hay CPU s€ sir dung bus cho mot thao tac khac.... Nhu vy chinh ngit phét ra
tin hi¢u yéu cau st dung bus.

Vi c6 thé nhiéu thiét bi ngoai vi ciing phat ra ngit, cho nén can c6 1 co ché phan
xir gidng nhu ddi véi cac bus thong thuong. Giai phap thuong dung 1a gan cac murc d6 uu
tién cho cac thiét bi va str dung 1 arbiter tip trung dé trao quyén uu tién cho cac thiét bi
quan trong thuong xuyén duoc st dung. Hién trén thi truong c6 nhitng chip diéu khién
ngz“'lt duoc tiéu chuan hoa va duge sir dung rong rai. Vi du: Cac may IBM PC, PC/AT,
PS/2 va ca dong may twong thich voi IBM PC déu st dung chip 8259A.

C6 thé ndi 8 chip diéu khién 1/O téi cac dau IRx (Interrupt request) clia 8259A.
Khi ¢6 1 thiét bi nao d6 mudn ngét, no dat murc tich cuc Ién chan Irx, 8259A nhan duoc
tin hi¢u tich cuc ¢ 1 hay mot s6 dau vao Irx thi s& dat muc tich cuc 1én dau day INT. Tin
hi¢u INT sé& truyén tryc tiép dén chan Interrupt cua CPU. Khi CPU c6 thé xur 1y duoc
ngat, no goi lai 1 tin hiéu chap nhan ngat cho 8259A. Luc nay, CPU cho 8259A chi ra I/O
nao yéu cau ngat bang cach gdi sb hiéu cua /O d6 1én bus dir ligu (DO-D7) dé di dén
CPU. Sau d6, phan ctimg CPU s& st dung con s6 d6 dé tinh chi s trong 1 bang con tro -
bang vector ngét (interrupt vector) dé tim dia chi chuong trinh con, cho chay chwong trinh
nay dé phuc vu ngit. Cac chuwong trinh con nay goi 1a chuong trinh con xir 1y ngit.

2. Bus mé& rong (Expansion bus)

Bus mo rong cho phep PC lién lac dugc vdi cac thiét bi ngoai vi, cac thiét bi nay
duoc cai dat qua cac khe cam mo rong (expansion slot). Cac thong s6 chinh cta bus mo
rong: tdc do truyen tdi da gifra cac thiét bi v6i nhau va gilta cac thiét bi v&i bd nhé chinh,
s6 dudng dia chi (sb luong 6 nhd ¢ thé duoc truy xuét boi 1 thiét bi), sé dudng ngét
cung, ....

2.1. Bus ISA (Industry Standard Architecture)

Bus ISA dung cho hé théng chi duoc diéu khién boi 1 CPU trén bang mach chinh,
tic 13 tat ca cac chuong trinh va thiét bi déu chi duoc diéu khién bai CPU d6. Tan sb lam
viéc cuc dai 1a 8.33 MHz ( tbc do chuyén tai cuc dai 1a 16.66 MBps véi s6 liéu 2 bytes).
Bé rong dir li€u 1a 8 hay 16 bits. ISA c6 24 duong dia chi nén quan ly dugc 16 MB bd
nhd. Bus ISA tuong thich 90% véi bus AT.

2.2. Bus EISA va MCA
Str dung cho cac CPU 32 bits ( sb liéu va duong dia chi) tir 80386 tro di.
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2.2.1. Bus EISA (Extended ISA)

Day la chuan mé 1ong cua ISA dé bo tri cac dir liéu 32 bits nhung van giit duoc su
tuong thich vi mach ndi ghép cii. Bus EISAco2 néc, céc tin hiéu ISA duogc giri qua nic
trén va cac tin hi¢u phu tro EISA qua nac dudi. Céc dic trung cua EISA nhu sau:

- Vémit co khi: c6 nhiéu chan cim hon nhung van tuong thich véi ISA.

- Do rong dit liéu: c6 thé truy xuit 2 dudng 8 bits (twong thich véi ISA), hay 2
duong 16 bits. Do d6, don vi quan 1y bus 32 bits ¢ thé chuyén tai 4 byte v6i bo
nhd hoic thiét bi ngoai vi. Diéu nay gop phan ting tdc do truyén tai 1én khoang
33 MBps so v6i 16.66 MBps cua [SA.

- D0 rong dia chi: ngoai 24 duong nhu ISA con thém 8 duong bd sung nira, do
do6 co6 thé dinh dia chi trong 4 GB b0 nho.

- Phan cimg duoc thiét ké theo hé thong EISA phuc tap hon ISA vi né ciing phai
thue hién cac chu ky bus tuong thich voi ISA. EISA ¢6 thé thyc hién phan xir
bus, n6 cho phep vi xtr Iy nam ngoai bang mach chinh c6 thé diéu khién toan b
bus. Piéu nay rat hiéu qua trong cac hé thong da xur Iy (multiprocessor). Hang
Intel d4 phat trién 4 chip dién tr phuc vu cho bus EISA nhu sau:

O ISP (Intergrated system peripheral)

0 BMIC (Bus master interface controller)
o EBC (EISA bus controller)

o0 EBB (EISA bus buffer)

2.2.2. Bus MCA (Micro Channel Architecture)

Phuc vu cho hé thong IBM PS/2 khong tuong thich vdi bus ISA, c6 thé hoat dong
v0i 16 hay 32 bits dir liéu. No co nhiéu duong dan hon ISA, thiét ké phurc tap cho phep

giam bat cac nhidu cao tan ctia PC t6i cac thiét bi xung quanh. Téc do truyén dit liéu co
thé 1én t6i 160 MBps.

2.3. Bus cuc b (Local Bus)

Nhuge diém cua cac bus chuan trén la mac du xung clock cua CPU rat cao nhung
cing chi lam viéc voi cac ngoai vi voi tbc do truyen tai khong qua 33MBps. Diéu nay
khéng thé dap ung dugc tbc d6 cua cac card do hoa cim vao khe cam cua bus m¢ rong
trong ché d6 dd hoa. Chuan cac bus cuc b tao thém cdc khe cam mé réng ndi truc tiép
vao bus cuc bd (bus ndi gitta CPU va cac by dém). Do vay, bus md rong loai nay cho
phép truy xuét 1én trén 32 bit ciling nhu tdn dung duoc téc dd xung clock cua chinh CPU,
tranh duoc rao can 8.33MHz cua bus hé théng. Theo hudng giai quyét nay, Intel da phat
trién bus PCI va Uy ban VESA (Video Electronics Standards Association) di phat trién
bus VL.
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2.3.1. Bus PCI (Peripheral Component Interconnect)

Processor-Main Memory Subsystem Audio/Video Expansion
Copro- | 3| CPU |es| Cache [¢,| Main Dram
cessor Memory
A
PCI Motion
_ Audio Video
Bridge
% PCI Bus
SCSI Host Interface to Lan 1/0 Graphics
Adapter Expansion Bus Adapter Adapter
Video
Ram
Standard Expansion Bus
\ 4
Y Y Y Y Y
Bus Bus Bus Bus Bus
Slot Slot Slot Slot Slot

Hinh 4.7 - So do bus PCI

Bus PCI 14 bus cuia i486 trong d6 dir lidu va dia chi dugc goi di theo cach thirc don
kénh (multiplexing), cac duong dia chi va dir liéu duoc don chung trén cac dudng cua
PCI. Céch nay tiét kiém duoc s6 chan PCI nhung lai han ché toc d6 vi phai can 2 xung
clock cho mot qua trinh truyén dit liéu (1 cho dia chi va 1 cho dir liéu). Viéc nbi gitra
CPU, b6 nh¢ chinh, va bus PCI dugc thyc hién bang cau PCI (PCI bridge), qua do bus PC
s€ phuc vu cho tat ca cac don vi ca bus PCL Tdi da 1a 10 thiét b co thé duoc ndi t6i bus
PCI, trong d6 cau PCI dugc coi 1a mot. Chu ky bus ciia PCI dat gin bang téc do chu ky
bus cta i486. N6 c6 thé hoat dong voi do rong 32 bits dir lidu va toc dd 33MHz (co thé
dat 64 bits voi tdc dd 66 MHz). Mot diém manh cia PCI 1a dir liéu duoc truyén tai theo
kiéu cum (burst), trong d6 dia chi chi truyén di 1 1an, sau d6 né s& duoc hiéu ngm béng
cach cho cac don vi phéat hodc thu dém 1én trong mdi xung clock. Do d6, bus PCI hau nhu
duogc 1ap day bai dir liéu. Toe do truyén tbi da trong kiéu burst ¢ thé 1én dén 120MBps.

2.3.2. Bus VL ( VESA local bus)
Gioéng nhu PCI, bus VL ciing phan cach gitta h¢ CPU, bo vnhs’y cl}inh, Yfi bps mo
rong chuan. Thong qua bus cuc b trén board mach chinh, n6 c¢6 thé dé di¢u khién t61 da 3
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Bus

thiét bi ngoai vi. Khe cim VL c6 116 tiép diém Bus VL chay voi xung clock bén ngoai
CPU, nhu véy trong cac may DX2 thi tan s6 ndy chi bang mot nira clock CPU. Vé mit
logic, m&i mot thiét bi ¢6 thé & mot trong hai vi tri: LMB (Local bus master) hoac LBT
(Local bus target). Bo phan diéu khién bus cuc bo LBC (local bus controller) trén main
board s& quyét dinh thiét bi nao sé tro thanh LMB, tirc la dugc nim quyén diéu khién bus
va cho phép nhuong quyén dé cho thiét bi c6 quyén uu tién cao hon. Thuo’ng 6 3 cap uu
tién dugc sap xép theo thw ty giam dan nhu sau: DMA/lam twoi, CPU/don vi lam chii bus
(bus master) va cac don vi lam chu bus khac. Thiét bi ndo & vi tri LBT thi khong c6 kha
nang 1am céc viéc lién quan dén chuyén tai dir liéu.

Bus VL chi lam viéc v6i 32 bits, trong tuong lai s& dugec mo rong dén 64 bits.

Heé vixu ly

CPU

Co-processor

Bo diéu khién

Cache SRAM
cache

Bo diéu khién

DRAM DRAM

Bo diéu khién :

bus VL bon Vi
bus VL

Bo diéu khién |

bus mo rong Bus Slot

B0 nhé chinh

Ghép nbi Slot

Mtrc
uu tién

Hinh 4.8 — Bus VL
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~ Chwong 5
TO CHUC VAO/RA

1. Cac kiéu giao tiép

1.1. Song song (Parallel)

Cac may tinh PC dugc trang bi it nhét 1a 1 cong song song va 1 cong ndi tiép. Khac
voi ghép noi noi tiép c6 nhi€u tng dung, ghep ndi song song thuong chi phuc vu cho may
in. So d6 ghép ndi song song nhu hinh sau:

NI
1RQ
i 1 (o~
IRQ Logic —o=C —5 )
V| Control c o
Register o
T 5
O—
o)
[,
DO-D7
& MN_SNZ N M o1 °
S Data O °
C W Register N V 022
o  [p0-D7 °
- 02
= o
: T i
a FEH P 23
N stat ACK = 1o
atus
V| Register BSY g 2o
pAP pama i
—
/l\ ONOFE SUB-D 25
AO-A9 ?0
Address
v Decoder
10R Control
10w

Hinh 5.1 - Ghép ndi song song ra cong LPT

C6 ba thanh ghi c6 thé truyén s6 liéu va diéu khién may in ciing nhu khéi ghép néi.
Dia chi co s& cia cac thanh ghi cho tit ca cong LPT (line printer) tr LPT1 dén LPT4
dugc luu trir trong vung s6 liéu BIOS. Thanh ghi s6 liéu duoc dinh vi & offset 00h, thanh
ghi trang thai & 01h, va thanh ghi diéu khién & 02h. Thong thuong, dia chi co so cla
LPT1 1a 378h, LPT2 1a 278h, do d6 dia chi cua thanh ghi trang thai 1a 379h hoac 279h va
dia chi thanh ghi diéu khién 13 37Ah hodc 27Ah. Dinh dang céc thanh ghi nhu sau:

Thanh ghi dit liéu (hai chiéu):

7 6 5 4 3 2 1 0
Tin hiéu may in | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Chan s 9 1 8716|5413 ]2
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Thanh ghi trang thai may in (chi doc):

7 6 5 4 3 210
Tin hiéu mdy in | BSY | /ACK | PAP | OFON | /FEH | x | x | x
S6 chan cam 11 |10 12 |13 15 - - -
Thanh ghi diéu khién may in:
76 5 4 3 2 1 0
Tinhifumdy in | x | x | x | IRQ | /DSL | /INI | /ALF | STR
S6 chan cam - - - 17 16 |14

x: khong st dung
IRQ: y€u cau ngat cing; 1 = cho phép; 0 = khong cho phép

Ban mach ghép ndi chi c¢6 bus dit liéu 8 bit do di liéu luén di qua may in thanh
tung khoi 8 bit. Cac chan tin hi¢u ctia dau cam 25 chan cta cong song song LPT nhu sau:

Chéan Tin hi¢u Mo ta

1 STR Mirc tin hiéu thap, truyén di liéu t6i may in

2 DO Bit dir li¢u 0

3 Dl Bit dir li¢u 1

4 D2 Bit dir li¢u 2

5 D3 Bit dir li¢u 3

6 D4 Bit dir li¢u 4

7 D5 Bit dir li¢u 5

8 D6 Bit dir li¢u 6

9 D7 Bit dir li¢u 7

10 ACK Murc thap: may in di nhan 1 ky tu va c6 kha
nang nhén nita

11 BSY Muc cao: ky tu da dugc nhan; bd dém may in
day; khoi dong may in; mdy in & trang thai off-
line.

12 PAP Mirc cao: hét gidy

13 OFON Murc cao: mdy in ¢ trang thai online

14 ALF Ty dong xudng dong; mirc thap: may in xudng
dong tu dong

15 FEH M thap: hét gidy: may in & offline; 16i may
in

16 INI Mirc thap: khai dong may in

17 DSL Murc thap: chon may in

18-25 GROUND ov

Thuodng tbe do xir 1y dit lidu cua cac thiét bi ngoai vi nhu may in cham hon PC
nhiéu nén cac dudng ACK, BSY va STR duoc st dung cho k¥ thuat bat tay. Khoi dau,
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PC dat dir liéu 1én bus sau d6 kich hoat duong STR xudng mirc thap dé thong tin cho
may in biét ring s6 liéu di on dinh trén bus. Khi may in xir Iy xong dir liéu, né s& tra lai
tin hiéu ACK xudng murc thdp dé ghi nhan. PC doi cho dén khi duong BSY tir may in
xudng thap (may in khong ban) thi s& dua tiép dir liéu 1én bus.

Dit lidu 6 thé trao doi truc tiép giita 2 PC qua cac cong song song v4i nhau. Mudn
vay, cac duong diéu khién bén nay phai duoc két ndi véi cac dudng trang thai bén kia.

VB2 VBL
/O: 13 ONOF ONOF oA %D
o—&1 o—&1
o> 25 BSY BSY CO"H_S
ot L 5
o—25 AK R
o o110
o—2n o—21 D7
oo o130
o 0 o 0
/ ol o—2 gDG
¢ o D5
PC1 o— n o— 0
PC2
\’ > o o181 >
o4 DSI DSI 5 D3
o oo o
ot I INI i D2
o—8 6 n
] D1
o5 ' o5
o STR o Do
o—¥n STR |o—45
Lot — <oy —0

Hinh 5.2 - Trao d6i di liéu qua cong song song giita 2 PC

May in c6 thé dugc truy xudt bang chuong trinh qua DOS, BIOS hay truc tiép qua
cac cong. Cac 1énh nhu “copy tén_file << PRN” trong DOS cho phép in 1 file ra méy in.
Ngat 17h véi ham 01h khéi dong may in, 00h in 1 ky tu ra may in, 02h tra vé trang thai
clia may in,... c6 san trong BIOS.

1.2. Noi tiép (Serial)

1.2.1. Truyén néi tiép dong bd va bat dong bd
Ghép nbi tiép cho phép trao dbi giita cac thiét bi tung bit mgt. Dir li€u thuong duogc
glri theo cac nhom bit SDU (serial data unit) ma moi nhém tao thanh 1 byte hay 1 word.

Cac thiét bi ngoai vi nhu: may v&, modem, chudt c6 thé dugc ndi véi PC qua cong ndi
tiép COM.

Sy khac nhau gitta truyén ndi tiép dong bd va bt dong bo 1a: trong k¥ thuét truyén
d@)ng b, ngoai duong day dir li¢u phai dua thém vao mot hodc vai duong tin hiéu dong
bo de cho biét rang khi nao bit tiép theo 6n dinh trén duong truyén. Nguoc lai trong
truyén bat déng bo, cac bit dir liéu ty no chira cac thong tin dé dong bd; phan phat va phan
thu phai hoat dong vdi cung 1 tan sb xung clock. Thong tin dong bo (trong truyén bt
ddng bd) gom cb cac bit start (cho biét bat dau cua khdi dir lidu duoc truyén) va mot bit
stop (cho biét két thuc khéi dit liéu).

1.2.2. Kiém tra chan lé va téc do truyén
Bit chin 1¢ (parity bit) dugc dua vao khung SDU dung dé phat hién 15i trén duong
truyén. Viéc truyén bit chin 1¢ chi kiém soat duoc cac 16i trén duong truyén ngan va cac
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16i bit don nén trong mot sb tmg dung dic biét ngudi ta phai dung ma CRC mic du phirc
tap hon. Tuy nhién, gan nhu tat ca cac chip ho trg cho ghép ndi ndi ti€p ngay nay déu
duogc thiét ké phan ctng kiém tra chan 1¢.

Mot thong sb khac lién quan téi truyén dir liéu ndi tiép 1a téc do truyén dir liéu
dugc goi la téc do baud. Trong viéc truyén ma nhi phéan, dé 1a s bit dugc truyén trong
mot gidy (bps - bit per second).

1.2.3. Nhém dir liéu néi tiép SDU va néi tiép héa

Tru6e khi truyén chudi s6 liéu ni tiép, may phat va may thu phai dugc khoi tao dé

hoat dong vo1 cung mot dinh dang dir liéu, cing mot téc do truyén. Mot SDU voi 1 bit

start, 7 bits s liéu, 1 bit chin 1é ya 1 bit stop mo ta nhu hinh v€. Luu y rang. bit start luén
bang 0 (space) va bit stop ludn bang 1 (mark).

1 SDU = 417mili giay

417us
0 1 0 1 1 0 1 1 0 1
v
K—xX K—XK
1 bit 7 bits so lieu 1 bit 1 bit
start chan-le stop
Hinh 5.3 - Nhom sb liéu ndi tiép SDU.
Thu, phat mot SDU: Clock

‘ ‘ ‘ ‘ Interface Control Baud Generator _/_\_/_\_/_\_

Stop

Transmitter | N SDU. [ N Transmitter
Hold Reglster—y Logic — Shift Register %

Serial data

— Bus Interface
Jb

Hinh 5.4 - So d6 phat SDU

Clock

Interface Control Baud Generator m

V| Receiver Y| SDU_ | Receiver
N Buffer N— Legic \—— shift Start
Register Register
Serial data

— Bus Interface

Hinh 5.5 - So do thu SDU
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Bus interface: ghép ndi bus;
Serial data: dit liéu ndi tiép;
Transmitter holder register: thanh ghi dém gitr dit li¢u phat;
Transmitter shift register: thanh ghi dich dir li¢u phat;
Receiver buffer register: thanh ghi dém dir li¢u thu;
Receiver shift register: thanh ghi dich dir 1i€u thu;

SDU logic: mach logic SDU;
Interface control baud generator: may phat diéu khién téc d6 truyén dir liéu baud;
Clock: xung clock;

1.2.4. Chuan ghép néi RS-232
Cac ghép ndi ciia PC cho trao doi ndi tiép déu theo tiéu chuin RS-232 cua EIA
(Electronic Industries Association) hodc cia CCITT & Chau Au. Chuin nay quy dinh
ghép ndi vé co khi, dién, va logic gitra mot thiét bi dau cudi sd liéu DTE (Data Terminal
Equipment) va thiét bi thong tin s6 liéu DCE (Data Communication Equipment). Thi du,
DTE la PC va DCE 1a MODEM. C6 25 dudng voi dau cam 25 chan D25 gitra DTE va
DCE. Héau hét viéc truyén so liéu 1a bat dong bo. C6 11 tin hiéu trong chuan RS232C
dung cho PC, IBM con quy dinh thém dau cdm 9 chan D9. Céc chén tin hiéu va mdi quan
hé gifta cac dau cidm 25 chan va 9 chan:

D25 | D9 | Tin hiéu | Hwéng truyén Mb ta

1 - |- - Protected ground: ndi dat bao vé

2 3 |TxD DTE->DCE Transmitted data: dir li€u phat

3 2 | RxD DCE->DTE Received data: dir liéu thu

4 7 | RTS DTE->DCE Request to send: DTE yéu cu truyén dit liéu
5 8 | CTS DCE->DTE Clear to send: DCE sin sang nhan dir liéu

6 6 | DSR DCE->DTE Data set ready: DCE san sang lam viéc

7 5 | GND - Ground: ndi dat (0V)

8 1 | DCD DCE->DTE Data carier detect: DCE phat hién song mang
20 |4 | DTR DTE->DCE Data terminal ready: DTE san sang lam viéc
22 |9 |RI DCE->DTE Ring indicator: bao chudng

23 |- |DSRD |DCE->DTE Data signal rate detector: do toc do truyén

‘ Chuéq RS-232C cho phep truyén tin hi¢u voi toc d6 dén 20.000 bps nhung néu cap
truyén du ngan c6 thé 1én dén 115.200 bps. Chiéu dai cap cuc dai la 17-20m.

Céc phuong thirc ndi gitta DTE va DCE:

- Pon cong (simplex connection): dit lidu chi dugc truyén theo 1 hudng.

- Ban song cong ( half-duplex): dir li¢u truyén theo 2 huéng, nhung mdi thoi diém
chi dugc truyén theo 1 hudng.

- Song cong (full-duplex): sd liéu dugc truyén dong thoi theo 2 huéng.
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1.2.5. Truy xuat cdng néi tiép dung DOS va BIOS

Lénh ngoai tra MODE ciia DOS ¢6 thé dit cac thong sé cho cong ndi tiép RS232.
Thi du: MODE COM2:2400, E,8 ,1 chon cong COM2, toc d6 2400 baud, parity

chan, 8 bit dir liéu va 1 bit stop.

Ciing c6 thé dung ngat 21h ctia DOS dé phat hodc thu dit liéu qua cong ndi tiép

bang 4 ham sau:
-  Ham 03h: doc 1 ky tu
- Ham 04h: phat 1 ky tu
- Ham 3Fh: doc 1 file
- Ham 40h: ghi 1 file
BIOS cho phép truy xuit khdi ghép ndi nbi tiép qua ngat 14h.

- Ham 00h: khoi dong khoi ghép ndi, dinh dang dir liu, toc do truyén,....

- Ham 01h, 02h: phat va thu 1 ky tu

- Ham 03h: trang thai ctia cong ndi tiép

- Ham 04h,05h: m& rong cac didu kién khoi dong khdi ghép ndi, cho phép truy

xuat cac thanh ghi diéu khién MODEM.

Byte trang thdi phat:
ID7|D6 |D5 |D4 |D3 |[D2 |[DI |DO |

D7: 16i qué thoi gian (time-out); 1 = c6 18i; 0 = khong 16i;
D6: thanh ghi dich phat; 1 = rong ; 0 = khong rong

D5: thanh ghi dém phét; 1 = rdng; 0 = khong rong

D4: ngit dudng truyén; 1= c6 ; 0 = khong

D3: 16i khung truyén SDU; 1 = ¢6 ; 0 = khong
D2:16ichan1é; 1 =¢6; 0= khong

D1: 16i tran; 1 = c6 ; 0 = khong

DO: s6 liéu thu; 1 = ¢6 ; 0 = khong

Byte trang thai Modem
D7 |[D6 |D5 |D4 |D3 |D2 |[D1 |[DO |

D7: phat hién song mang; 1= phat hién, 0 = khong
D6: chi bao tin hi€u chuong; 1= c6 ; 0= khong
DS5: tin hiéu DTR; 1 =c6, 0 = khong

D4: tin hiéu CTS; 1 =cd, 0 = khong

D3: tin hi¢u DDC, 1 =¢6, 0 = khong

D2: tin hi€u delta RI; 1 = c6, 0 = khong

D1: tin hiéu delta DTR; 1 =c6, 0 = khong

DO: tin hi¢u delta CTS; 1 =c6, 0 = khong
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Thanh ghi DX chira gia tri twong tng véi cac cong can truy xuét (00h cho COML,
01h cho COM2, 10h cho COM3, 11h cho COM4). Céc thong s6 dinh dang khung truyén
SDU dugc nap vao thanh ghi AL theo ndi dung nhu sau:

D7 |D6 |D5 |[D4 [D3 |D2 |D1 |DO |

D7, D6, D5: tc d6 baud
000=110 baud
001 =150 baud
010 =300 baud
011 =600 baud
100 =1200 baud
101 = 2400 baud
110 =4800 baud
111 =9600 baud

D4-D3: bit parity
00=khong co
01=1¢
10 = khong c6
11=chan

D2: sd bit stop
0=1bit
1 =2 bits

D1-DO: s6 bit s6 lidu
10 =7 bits
11= 8 bits

2. Giao tiéep PC Game

‘ Cau trac va chuc nang cua board ghep nbi tro choi (PC game) nhu hinh bén dudi.
Bang 1énh IN va OUT c06 thé truy xuat qua dia chi 201h.

JOYTICK A

{

T
\6<LooécL6<LécLécLo<L6]3

[98] (@] |\S] Ko

Bo dem 1

1.
RN :
Mach

da hai

!

oQ
cC >
n o
©
>
[e)
-
[NJEN| [

i

:

JOYTICK B

|
~ |

[
COTU'\

T

CONNECTOR DB15

Hinh 5.6 - C4u truc va chirc nang cta board ghép ndi tro choi
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JOYTICK A b1 JOYTICK B
_ L 175
Phim 1 | o—3 o Phim 1
o o - o) o_l_o— Rx
Rx 11 [ °
m, 2 1
12 ©
Ry Ch
0—2+o0
o3 5 Ry
o2 o o—-
o) o —1 oO N
Phim 2 I 8 Phim 2
oo -

CONNECTOR DB15

Hinh 5.7 - C4u tao cta dau ndi 15 chan va 2 joystick A va B

Chin ciia dau ndi 15 chin Sir dung cho
2 Phim 1 cua Joystick A (BAI)
3 Bién tré X cua Joystick A
6 Bién trg Y cua Joystick A
7 Phim 2 cua Joystick A (BA2)
10 Phim 1 cua Joystick A (BB1)
11 Bién tro X cila Joystick B
13 Bién trd Y cua Joystick B
14 Phim 2 cua Joystick A (BB2)
1,8,9,15 Ve (+5V)
4,5,12 GND (0V)

Board mach dugc ndi véi bus hé théng cta PC chi qua 8 bits thip cta bus dir liéu,
10 bits thap cua bus dia chi va cac dudng diéu khién IOR va IOW . Mot dau ndi 15 chan
duoc ndi véi board mach cho phép ndi cuc dai hai thiét bj cho PC game goi 1a joystick.
MGdi joystick c6 2 bién tré co gia tri bién d6i tir 0 dén 100kQ dugc didt vudng goc véi nhau
dai dién cho vi tri x va y cua joystick. Thém nita chung c6 2 phim bam, thuong 1a cac
cong tic thuong hd pht hop véi cac mie logic cao cua cac ddy trén mach.

Co thé xac dinh duoc trang thai nhén hodc nha phim mot cach dé dang bﬁng 1énh
IN téi dia chi 201h. Nibble cao chi thi trang théi ctia phim. Vi board khong dung duong
IRQ do d6 khong c6 kha ning phat ra 1 ngat, do vy board chi hoat dong trong ché do hoi
vong (polling). Byte trang thai cua board game nhu sau:

D7 D6 D5 D4 D3 D2 DI DO
BB, |BB, |BA, |BA, |BY |BX |AY |[AX |

BB,, BB, BA,, BA;: Trang thai ctia cac phim B,, B;, A;, A;; 1 =nhd; 0 = nhan
BY, BX, AY, AX: Trang thai ciia mach da hai tuy thudc vao bién tré twong tmg.
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3. Giao tiép v&i ban phim va mouse
3.1. Ban phim

3.1.1. CAu truc va chirc nang:
Keyboard

Keyboard Interface J
7
1RQ1 Y- Decoder
IRQ Logic
DO ) . —
Serial 11 bits SDU
D1 Interface —
1 o JNT || . u
D3 or 1 & LN 8| Star]
Keyboard ° S Matrix
D4 & M 3
Controller L § A
D5 8042/8741/8742 Keyboard cable > ()
(AT ect) < =<
D6 Scan L
D7 Enable

Hinh 5.8 - So dd nguyén Iy va cac ghép ndi ctia ban phim

Chip xtr Iy ban phim lién tuc kiém tra trang thai ctia ma trdn quét (scan matrix) dé
xéac dinh cong tic tai cac toa do X,Y dang duoc dong hay mo va ghi mot mé twong ung
vao by dém bén trong ban phim. Sau d6 ma nay s€ dugc truyen nbi tiép tGi mach ghép n61
ban phim trong PC. Céu trac ctia SDU cho viée truyén sb liéu nay va cac chin ciam cua
dau nbi ban phim.

SDU
0 10
| STRT | DB, | DB, | DB, | DB; | DB, | DB;s | DB4 | DB, | PAR | STOP |

STRT: bit start (luén biang 0)
DBy - DB;: bit s6 liéu tir 0 dén 7.
PAR: bit parity (luon 1¢)

STOP: bit stop (ludn bang 1).

Tin hiéu xung nhip dung cho viéc trao d6i dir liéu thong tin nbi tlep dong bo voi
mach ghép n6i ban phim (keyboard interface) trén main board dugc truyén qua chan sb 1.
Mot bo didu khién ban phim dd duoc lap dit trén co sd cac chip 8042, hoac 8742,8741.
N6 ¢6 thé dugce chuong trinh hoa (thi du khoa ban phim) hon nita sb liéu co thé truyén
theo 2 hudng tir ban phim va mach ghép ni, do vay vi mi ciia chip ban phim c6 thé gitp
cho viéc nhén 1énh diéu khién tir PC, thi du nhu dit téc d6 13p lai ctia nhan ban phim,....
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Chan 1: clock
Chan 2: dir li€u
Chan 3: Reset
Chan 4: GND
Chéan 5: Vcce

Hinh 5.9 — Pau cam ban phim AT

Chan 1: dr liéu
Chan 2: khong dung

Chan 3: GND
Chéan 4: Vcc 4
Chan 5: clock
Chan 6: khong dung 6

Hinh 5.10 — Pau cam ban phim PS/2

3.1.2. Ma quét ban phim:
M&i phim nhén s& dugc gan cho 1 md quét (scan code) gom 1 byte. Neu 1 phim

duogc nhan thi ban phim phat ra 1 ma make code twong tng véi mi quét truyén téi mach
ghép nbi ban phim cua PC. Ngit cirng INT 09h duoc phat ra qua IRQ);.

Chuong trinh xu 1y ngit s& xir Iy mi nay tuy theo phim SHIFT c6 duoc nhan hay
khong. Vi du: nhan phim SHIFT trudce, khong roi tay va sau d6 nhan ‘C’:
make code dugc truyén - 42(SHIFT) - 46 (‘C).

Néu roi tay nhan phim SHIFT thi ban phim s€ phat ra break code va ma nay duoc
truyén nhu make code. M nay gidng nhu ma quét nhung bit 7 duge dat 1én 1, do vay nd
tuong duong voi make code cong voi 128. Tuy theo break code, chuong trlnh con xu ly
ngat s& xac dinh trang thai nhan hay roi cia cac phim. Thi du, phim SHIFT va ‘C’ dugc
ro1 theo thar tu nguoc lai voi thi du trén:

_ break code dugc truyén 174 ( bang 46 cong 128 twong g voi ‘C’) va 170
(bang 42 cong 128 tuong tng v&1 SHIFT).

Phan ctrng va phan mém xu ly ban phim con giai quyét cac van dé vat 1y sau:
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- Nhén va nha phim nhung khong dugc phat hién.

- Khu nhiéu rung co khi va phén biét 1 phim dugc nhan nhiéu 1an hay duoc
nhan chi 1 1an nhung dugc gitr trong mdt khoang thoi gian dai.

3.1.3. Truy xuat ban phim qua BIOS

BIOS ghi cac ky tu do vi¢e nhan céc phim vao bo dém tam thoi dugce goi 1a bod
dém ban phim (keyboard buffer), co dia chi 40:1E, gdm 32 byte va do vay két thuc & dia
chi 40:3D. Mdi ky tu dugc luu trit bang 2 bytes, byte cao 1a ma quét, va byte thap la ma
ASCII Nhu vay, bd dém c6 thé luu trit tam thoi 16 ky tu. Chuong trinh xir 1y ngat s& xac
dinh ma ASCII tir ma quét bang bang bién ddi va ghi ca 2 ma vao bo dém ban phim. Bo
dém ban phim dugc t6 chirc nhu bd dém vong (ring buffer) va dugc quan Iy boi 2 con tro.
Cac gia tri con tré dugc luu trit trong vung s6 liéu cua BIOS & dija chi 40:1A va 40:1C.

‘ Ngit INT 16h trong BIOS cung cép 8 ham cho ban phim. Thuong cac ham BIOS
tra vé mat gid tr1 0 cia ASCII n€u phim di€u khién hodc churc nang dugc nhan..

Cac thi du:
- Gia sir phim ‘a’ d4 dugc nhan.
MOV AH,00h ; chay ham 00h, doc ky tu
INT 16h ; phat mot interrupt

Két qua: AH = 30 (ma quét cho phim ‘a’); AL =97 (ASSCII cho ‘a’)
- Gia st phim . HOME’ da dugc nhan.

MOV AH,00h ; chay ham 00h, doc ky tu
INT 16h ; phat mot interrupt
Két qua: AH = 71 ( ma quét cho phim ‘HOME”)
AL = 00 (cac phim chirc nang va diéu khién khong c6 ma ASCII)
- Gia str phim ‘HOME’ di duogc nhén.

MOV AH,10h ; chay ham 10h, doc ky tu
INT 16h ; phat mot interrupt
Két qua: AH = 71 (ma quét cho phim ‘HOME”)

AL = EOh

3.1.4. Chwong trinh v&i ban phim qua cac céng:

~ Ban phim ciing 1a mot thiét bi ngoai vi nén vé nguyén tic c6 thé truy xuit no qua

cac cong vao ra.
s Cdc thanh ghi va cdc port:

Sir dung 2 dia chi port 60h va 64h ¢6 thé truy xuét by dém vao, bd dém ra va thanh
ghi diéu khién cta ban phim.
Port | Thanh ghi R/W
60h | Bém ngo ra
60h | Bém ngd vao
64h | Thanh ghi diéu khién
64h | Thanh ghi trang thai

~| == s

GV: Nguyén Hivu Phiic Trang 116



Tai liéu Cau truc mdy tinh va Hop ngiv T6 chirc vao / ra

Thanh ghi trang théi xéc dinh trang thai hién tai ciia bo diéu khién ban phim.
Thanh ghi nay chi doc (read only). Cé thé doc n6 bang 1énh IN tai port 64h.
7 0
|PARE |TIM |AUXB |KEYL |[C/D  |[SYSF |INPB |OUTB |

PARE: L&i chin 1¢ cia byte cudi cung duge vao tir ban phim; 1 = c¢6 15i chin
1¢, 0 = khong co.

TIM: Lbi qua thoi gian (time-out); 1 = c6 15i, 0 = khong co.

AUXB: Bém ra cho thiét bi phu (chi c6 & may PS/2); 1 = giir ) liéu cho thiét
bi, 0 = giir s6 liéu cho ban phim.

KEYL: Trang thai khoa ban phim; 1 = khong khoa, 0 = khoa.

C/D: Lénh/sb liéu; 1 = Ghi qua port 64h, 0 = Ghi qua port 60h.

INPB: Trang thai dém vao; 1 = s6 liéu CPU trong by dém vao, 0 = dém vao
rong.

OUTB: Trang thai dém ra; 1 = sd liéu bo diéu khién ban phim trong bd dém ra,
0 = dém ra rong.

Keyboard Controller

60h

Input
Buffer

Keyboard

Output
Port

60h

Output
Buffer

64h

PC System Bus

PS/2 only

Control
Register

Input
Port

64h

Status
Register

Hinh 5.11 - B9 diéu khién ban phim

Thanh ghi diéu khién (64h)
7 0
L ¢ | G | ¢ | ¢ | &6 | &6 | ¢ | ¢ |
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Céc 1énh cho bo diéu khién

Ma

A7h
AS8h
A%h
AAh
ABh
ADh
AEh
COh

Clh

C2h
DOh
Dl1h
D2h
D3h
D4h
EOh

FOh

FFh

Khoéa ban phim:

Start:

IN AL, 64h
TEST AL, 02h
INZ start

OUT 64h, 0OADh

ban phim:

Lénh

Cam thiét bi phu

Cho phép thiét bi phu

Kiém tra ghép nbi toi thiét bi phy
Tu kiém tra

Kiém tra ghép ndi ban phim
Cam ban phim

Cho phép ban phim

Doc céng vao

Poc cong vao ra (byte thap)
DPoc cbng vao ra (byte cao)
Poc cong ra

Ghi cong ra

Ghi dém ra ban phim

Ghi dém ra thiét bi phu

Ghi thiét bj phu

Kiém tra doc cong vao

Gui 1 xung toi 16i ra

Cong

; doc byte trang thai

: kiém tra bd dém c6 dﬁy hay khong

; mot vai byte van con trong bd dém vao
; khoa ban phim

s Cdc lgnh cho ban phim:

Tom tat cac 1énh ban phim:

Ma Lénh Mo ta

EDh | Bat ON/OFF LED Bat/tat cac dén led ciia ban phim

EEh | Echo Tra vé byte ech

FOh | Dat/nhan di¢n bat 1 trong 3 ma quét va nhan dién cac ma quét tap
ma queét hién tai.

F2h | Nhan dién ban phim Nhan dién ACK = AT, ACK+abh+41h=MF II.

F3h | Pat toc do 1ap lai/tré bit toc d6 13p lai va thoi gian tré ctia ban phim

F4h | Enable Cho phép ban phim hoat dong

F5h | Chuan/khong cho phép | Pit gia tri chuan va cam ban phim.

F6h | Chuan/cho phép Dit gid tri chuan va cho phép ban phim.

FEh | Resend Ban phim truyén ky tu cudi cing mot 1an nita toi bd
diéu khién ban phim

FFh | Reset Chay reset bén trong ban phim
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Thi du: 1énh bat dén led cho phim NUMCLOCK, tit tit ca cac dén khac.

OUT 60H, EDH - ra 1énh cho bt tit cac dén led
WAIT:

IN AL, 64H ; doc thanh ghi trang thai

JNZ WAIT : bo dém vao day

OUT 60H, 02H ; bat dén cho numclock

CAu trac cta byte chi thi nhu sau:

7 2 1 0
o]0 [o [o |o [cPL [NUM |[SCR |
CPL: 1 =bat den Caps Lock; 0 = tat
NUM: 1 =batden Num Lock; 0 = tt
SCR: 1 =bat dén Scr Lock; 0 = tat

3.2. Chuét

3.2.1. Cautao

Cau tao ctia chudt rat don gian, phan trung tam 1a 1 vién bi thep duge phu keo hodc
nhua dugc quay khi dich chuyén chudt. Chuyén dong nay dugc truyén t6i 2 thanh nho
duoc dat vuong goc voi nhau. Cac thanh nay s& bién chuyén dong cta chudt theo 2 huéng
X,Y thanh su quay tuong ng cua 2 dia gan voi chung. Trén 2 dia c6 nhing 16 nho lién
tuc dong va ngit 2 chum sang téi cac sensor nhay sang dé tao ra céac xung dién. S céac
xung dién ty 1& véi luong chuyén dong cua chudt theo cac hudng X,Y va sd xung trén 1
sec biéu hién toc do cua chuyén dong chudt. Kem theo d6 ¢6 2 hay 3 phim bam.

Te bao nhay sang

Nguon sang \
Truc lan
\O_ Y
Vien bi ] /
\E) 1
O .
|| Di cong COM

a» B0 Khuech dai |

Hinh 5.12 - So db c4u tao cta chudt
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3.2.2. Mach ghép néi va chwong trinh diéu khién chuét

Hau hét chudt dugce ndi voi PC qua cong ndi tiép, qua d6 chudt ciing duoc cip
nguén nudi tu PC. Khi dich chuyén hodc nhin, nha cac phim chudt, n6 s€ phat ra mot goi
cac s0 liéu to1 mach giao tlep va mach s€ phat ra 1 ngat Phan mém diéu khlen chudt lam
cac nhiém vu: chuyén ngat toi mach giao tiép ndi tiép xac dinh, doc goi s liéu va cap
nhat cac gia tri bén trong lién quan to1 trang thai cua ban phim cing nhu vi tri cua chugt.
Hon nita, n6 con cung cap 1 giao tiép mém qua ngit ctia chudt 1a 33h dé dinh cac gia tri
bén trong ndy ciing nhu 1am dich chuyén con tré chudt trén man hinh tuong tng véi vi tri
cua chudt.

Qé thé chon kiéy con ‘gr() chudt ctrng hodc mém trong ché dQ van ban hay con tré
chudt d6 hoa trong ché d6 dé hoa. Cac ham 09h va 0Ah trong ngat 33h cho phép dinh
nghia loai va dang con tré chuot.

3.2.3. Chwong trinh vé&i con tro
Ngit 33h cho phép xac dinh vi tri, s6 1an bam nhdy (click) phim con trd va hinh
dang con tro. Pé hién con tro trén man hinh phai dung ham 01h. Ham 09h dinh nghia con
tro chudt trong ché d6 d6 hoa . Hinh bén duéi 1a thi du cia mat na con tré hinh mii tén
trong trong kiéu hién VGA phén dai cao 256 mau. O day mot diém anh (pixel) dugc biéu
dién bang 1 byte.

fxxxxffff....
f.ffxt........ .
ffxfxf.........

Hinh 5.13 - Mat na con tré chuot

Poan chuong trinh sau cho phép hién con tré mém vdéi mau s6 3 va sang nhap
nhay:
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MOV AX, 0OAH ; chon ham

MOV BX, 00H ; con tro chuot mém

MOV CX, 00H ; X04 ky tu trén man hinh

MOV DX, 8B02H ;BLNK=1b,BAK = 000b, INT = 1b, CHRx = 00000010b
INT 33H ; goi ngat.

4. Monitor va card giao dién dé hoa

4.1. Nguyén ly hién anh trén monitor

Phuong phéap hién anh trén man hinh cia monitor mdy tinh ciing giong nhu trong
may thu hinh théng thuong. Hinh bén dudi minh hoa viéc hién anh trén man hinh kiéu
ong phong tia am cuc CRT (cathode ray tube).

Fluorescent

Vertical B Screen
Deflection Horizontal _
Deflection /
Cathode Anode E U‘é >

@ Electrpn Beam

7 x\
\/

o

Hinh 5.14 — C4u tao 6ng hinh CRT

Cac dién tuo phat xa tur cathode trong éng duoc ho1 tu thanh 1 chum tia, sau do
dugc tang toc va dugc lam 1éch hudng chuyén dong baoi cac bd phan 1ai tia. Tia nay s€ dap
vao man hinh cé phu chat huynh quang dé tao thanh 1 diém séang goi la 1 diém éanh.

Do hién twong luu anh trong vong mac ciia mat ngudi nén khi tia dién tir dugce quét
rat nhanh theo chiéu ngang tir trai sang phai s& tao nén 1 vét sang ngang duogc goi 1a dong
quét. Bén cudi 1 dong, nd duge quét nguoc trd vé bén trai dé quét tiép dong thtr 2 bén
duéi ..v..v.. Qua trinh quét cac dong dugc dich dan tir trén xudng dudi cho sudt chiéu doc
cua man hinh dugc goi la quét doc.

Do chéi (sang tdi) dugc quyét dinh boi cudng do chum tia dap vao man hinh
huynh quang va 1 diém mau tu nhién duoc hién nho sy tron 1dn cia 3 mau: do, xanh
duong, xanh la cdy theo 1 ti 1¢ nao d6. Ba mau nay dugc hién nho 3 tia dién tir cung bin
vao 3 diém trén man hinh k& can nhau, mdi diém duoc phu chat huynh quang phat ra cac
mau tuong tng. 3 chum tia dién tir d6 dugc phat ra bdi 3 sting dién tir 1a 3 cathode dugc
xép dat bén trong CRT mdt cach can than. C6 2 kiéu quét tia dién tir:

- Quét xen k& (interlaced): cac dong 1¢ duoc quét trude cho dén hét man hinh
theo chiéu doc, goi 1a manh 1¢; sau d6 cac dong chan tao nén manh chan
dugc quét sau. Phuong phap ndy c6 vu diém 1a thu hep duoc dai tan sé lam
viéc ctia thiét bi nhung c6 nhuogc diém 1a hinh anh bi nhap nhay.
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- Quét khong xen k& (non-interlaced): cac dong quét dugc thuc hién tuan tu.
Uu diém 13 hinh anh dugc diéu chinh chinh x4c va 6n dinh nhung thiét ké
mach dién s& khé hon vi phai giai quyét van dé tang dai tan lam viéc.

Hién nay con c6 cac monitor ding man hinh tinh thé 1ong LCD hodc ong chira khi
duoc hoat dong theo nguyén Iy twong ty nhu trén nhung khong co tia dién tu quét nén
thay vi cic diém anh riéng biét 1a cac phan tir phat sang duoc dinh dia chi mot cach tuan
tu. Do vdy, trén cidc monitor nay hinh anh cling dugc phét ra tirng dong mét. Qua trinh
quét nguoc ciing khéng con nira vi & day don gian chi viéc thay doi dja chi vé phan tir dau
dong tiép theo.

4.2. Card giao tiép d6 hoa
Be hién cac hinh anh, ky tw, hay hinh v& trén man hinh, PC phai thong qua mach

ghép ndi man hinh (graphics adapter). Board mach nay thuong dugc cam trén khe cim
mo rong ciia PC. So d6 khdi nhu hinh sau:

) Attribute Information )
Bus »| Video Signal
Interfa R : Gener-
ce aT Character Attribute atoIrl M
Rom Decoder [
0
Character code >l ni
to
» CRTC » Character > Shift > r
Generator Register
A
Synchronization information
Hinh 5.15 - So d6 khdi clia ban mach ghép n6i man hinh
Bus Interface: ghép ndi bus; Video Ram: Ram Video
Signal generator: may phat tin hiéu; Character code: ma ky tu
Attribute information: thong tin thugc tinh; Character rom: rom ky tu
Attribute decoder: by giai ma thudc tinh;  Shift register: thanh ghi dich
Character generator: may phat ky tu; Synchronization information:

thong tin dong bo.

Phén trung tAm 1a chip diéu khién éng hinh CRTC (cathode ray tube controller).
CPU tham nhap RAM Video qua mach ghép ni bus dé ghi thong tin xac dinh ky tu hay
hinh v& can hién thi. CRTC lién tuc phat ra céac dia chi dé Ram video doc céc ky tu trong
d6 va truyén chiing t6i may phat ky tu (character generator).

Trong ché do van ban (text mode), cac ky tu dugc xac dinh boi ma ASCII, trong
dé co ca cac thong tin vé thudc tinh cta ky tu, thi du ky tu dugc hi¢n theo cach nhép nhay
hay dao mau den trang ....ROM ky tu (character rom) luu trir cac hinh mau diém anh cia
cac ky tu trong ung dé may phat ky tu bién ddi cac ma ky tu d6 thanh 1 chudi céc bit
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diém anh (pixel bit) va chuyén chiing t&i thanh ghi dich (shift register). May phat tin hiéu
s€ str dung cac bit di€ém anh nay cung voi cac thong tin thudc tinh tir Ram video va céc tin
hiéu dong bo tir CRTC dé phat ra c4c tin hi¢u can thiét cho monitor.

Trong ché d6 d6 hoa (graphics mode), thong tin trong RAM video dugc st dung
tryc tiép cho viéc phat ra cac ky tu. Lic nay cac thong tin vé thudc tinh ciing khong can

nira. Chi tir cic gid tri bit trong thanh ghi dich, may phat tin hiéu s& phat cac tin hié¢u vé do
sdng va mau cho monitor.

4.2.1. May phat ky tw trong cac ché dé van ban va do hoa:
Mbi ky tu dugce biéu dién bai 1 tir 2 byte trong RAM video. Byte thap chira ma ky
tu, byte cao chitra thudc tinh. Cau tric ciia mot tr nhé video nhu sau:

15 14 13 12 11 10 9 8
| BLNK |BAK, |BAK; |BAK, |INT |FOR, |FOR; |FOR,|

7 6 5 4 3 2 1 0
| CHR; |CHR¢ |CHRs | CHR, |CHR; | CHR, |CHR; |CHR, |

BLNK: Nhép Qhéy; 1 = bat, 0 = tat
BAK, ... BAK,: Mau nén; (ttr bAng mau hién tai)
INT: Cuong do sang ; 1 = cao, 0 = binh thuong

FOR; ... FORy: Mau nén trude (tir bang mau hién tai)
CHR;...CHR,, Ma ky tu.

Trong ché d6 vin ban, 6845 lién tuc xuit cac dia chi cho RAM video qua MAO-
MAI13. Ky tu & goc tan cung phia trén bén trai man hinh c6 dia chi thip nhit ma 6845 s&
cung cap ngay sau khi quét doc nguoc. Logic ghép ndi dinh dia chi cho RAM video bang
viéc lay ra ma ky ty cung voi thugce tinh. Ma ky tu dung cho may phat ky tu nhu 1a chi s6
thir nhat trong ROM ky tu. Liic nay, 6845 dinh dia chi hang quét dau tién cia ma tran ky
tu, dia chi hang bang 0. Cac bit cia ma tran diém anh bay gid s& duoc truyén dong bod voi
tan s6 video tir thanh ghi dich t&i may phat tin hiéu. Néu may phat tin hi¢u nhan duoc gia
tri 1 tu thanh ghi dich, n6 s€ phat tin hi¢u video twong ung voi mau cua ky tu. Néu nhan
dugc 0 n6 sé cap tin hiéu trong Ung v6i mau nén. Vay dong quét thir nhat duoc hién phu
hop v6i cac ma trdn diém anh cua cac ky tu trong hang ky tu thir nhat. Khi tia dién tir dat
t6i cubi dong quét, 6845 kich hoat 16i ra HS dé tao ra qua trinh quét ngugc va dong bo
ngang. Tia dién tir quay tr& vé bat ddu quét dong tiép. Sau mdi dong quét, 6845 ting gia
trt RAO-RA4 1én 1. Pia chi dong nay hinh thanh mdt gia tri offset bén trong ma tran diém
anh cho ky tu dugc hién. Dya trén mdi dong quét nhu vay, mot dong cac diém anh cta ky
tu trong hang ky tu duoc hién ra. Pidu nay c6 nghia 13 voi ma tran 9x14 diém anh cho 1
ky tu, hang ky tu tha nhét da duoc hién sau 14 dong quét. Khi dia chi RAO-RA4 tré vé
gia tri 0, 6845 s& cap 1 dia chi MAO-MA13 méi va hang ky tu thir hai s& duoc hién ra
cling nhu vay. O cubi dong quét cudi ciing, 6845 sé& reset dia chi MAO-MA13 va RAO-
RA4 va cho phép 16i ra VS phat ra tin hiéu quét nguoc cung tin hiéu dong bo doc.
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M&i ky tu c¢6 chiéu cao cuc dai Gmg véi 32 dong vi ¢6 5 duong dia chi RA0-RA4,
con bd nhé video trong truong hop nay dugc téi 16K tir vi c6 dia chi MAO-MA13 1a 14
bit. Trong ché do dd hoa, ching két hop v6i nhau dé tao thanh dia chi 19 bit, lic d6 6845
c6 thé dinh dia chi cho b nhd video 1én téi 512k tir. Trong truong hop nay, cac byte
trong RAM video khong dugc dich thanh ma ky tu va thudc tinh nita ma truc tiép Xac
dinh cuong d) sang va mau cua diém anh. Pa sb cic RAM video duoc chia thanh vai
bang dugc dinh dia chi bo1 RA0-RA4. Cac duong MAO-MA13 sé dinh dia chi offset bén
trong mdi bang. S6 liéu trong RAM video luc nay dugc truc tiép truyén t6i thanh ghi dich
va may phat tin hiéu. ROM ky tu va may phat ky tu khong lam viéc.

4.2.2. T6 chirc ciia RAM video

RAM video dugc t6 chic khac nhau tuy theo ché do hoat dong va ban mach ghép
nbi. Thi du, véi RAM video 128 KB, c6 thé dia chi hoa toan bo b nhé man hinh qua
CPU nhu bd nhé chinh. Nhung néu kich thuéc RAM video 16n hon thi lam nhu vy s& de
Ién vung ROM m¢ rong ¢ dia chi C0000h. Do do, card EGA va VGA voi trén 128 KB
nh¢ duoc tang cuong thém 1 chuyén mach mém (soft-switch) cho phep tham nhép cac
ctra s6 128 KB khéc nhau vao RAM video 16n hon nhiéu. Cac chuyén mach nay dugc quy
dinh bdi riéng cac nha san xuat board mach.

4.2.2.1. Tb6 chirc trong ché d viin ban

RAM video dugc coi nhu mot diy tir tuyén tinh, tir ddu tién duoc gan cho ky tu
gbc trén tan cung bén trdi man hinh goi 1a hang 1 ¢t 1. Tur thr 2 1a hang 1, ¢t 2, .... Sb
tir tuy thudc vao do phan giai cua kiéu hién ky tu.

Thi du: d6 phan giai chuan 25 hang, 80 ky tu doi hoi 2000 tir nhd 2 byte. Nhu vay,
tong cong can 4 KB bo nhé RAM video. Trong khi d6 véi card c¢6 do phan giai cao
SVGA 60 hang, 132 ky tu can dén 15840 byte. Do d6 RAM video thuong dugc chia
thanh vai trang. Kich thudc cia mdi trang tuy thudc vao ché d6 hién cua man hinh va s
trang cuc dai, phu thudc ca vao kich thudc cua RAM video. 6845 co thé duoc chuong
trinh héa sao cho dia chi khoi phat cia MAO-MA 13 sau quét nguoc doc 1a khac 00h. Néu
dia chi khoi phat 1a bat dau cua 1 trang thi c6 thé quan Iy RAM video theo vai trang tach
biét nhau, néu CPU thay d6i ndi dung cta 1 trang ma trang d6 hién dang khong hién thi
man hinh ciing khong thay d6i. Do d6, can phén biét trang nhé dang dugc kich hoat (dang
hién) va trang dang dugc xtr 1y.

Poan chuong trinh ghi ky tu 'A’ ¢6 cuong do sang cao vao goc trén bén trai voi
mau s6 7 va mau nén s6 0. Trang thi nhat va 1a duy nhét bit ddu & dia chi BOOOOh.

MOV AX, 0B00Oh; nap thanh ghi ax véi dia chi doan cia Ram video

MOV ES, AX; truyén dia chi doan vao ES
MOV AH, OF8h; nap byte thude tinh 1111 1000 vao AH
MOV AL, 41h; nap ma ky tu ciia ‘A’ vao AL

MOV ES:[00H],AX; ghi byte thudc tinh va ma ky tuy vao RAM video.
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4.2.2.2. To chirc trong ché d dd hoa:

T6 chirc trong ché do nay phtc tap hon. Vi du: voi ban mach Hercules, RAM
video dugc chia thanh 4 bang trén 1 trang . Bang thtr nhat: dam bao cac diém anh cho cac
dong 0, 4, 8, ..., 344; bang thtr hai cho cac dong 1, 5, 9, ..., 345; bang thr 3 cho cac dong
2,6, 10, ...., 346; va bang tht 4 cho cac dong 3, 7, 11, ..., 347. 64 KB duogc chia thanh 2
trang 32 KB. P phan giai trong ché d6 dd hoa 1a 720 x 348 diém anh, mdi diém anh
duoc biéu dién bai 1 bit. Do vdy, mot dong can 90 byte (720 diém anh / 8 diém anh trén 1
byte). Dia chi ciia byte chtra diém anh thudc dudng i va cot j trong trang k 1a:

B0000h+8000h*k+2000h*(i mod 4)+ 90*int(i/4)+int(j/8)

B000Oh 1a doan video, 8000h la kich thudc cua trang, 2000h*(i mod 4) 1a offset
cua bang chura byte do, 90*int(i/4) 1a offset ctia dong 1 trong bang va int(j/8) la offset cia
cOt j trong bang.

Trong ban mach CGA bd nhé video dugc chia thanh 2 bang con véi EGA va
VGA thi phtre tap hon.

4.2.3. Truy xuat man hinh qua DOS va BIOS

4.2.3.1. Truy xuit qua DOS
Céc ham cta int 21h c6 thé hién cac ky tu trén man hinh nhung khong can thiép
duoc vao mau:

- Ham 02h: ra man hinh.
- Ham 06h: ra mot ky tu.
- Ham 09h: ra mot chudi.
- Ham 40h: ghi file/ thiét bi
Tt DOS 4.0 trd di ¢6 thé dung 1énh mode dé diéu chinh sb cot vin ban tir 40 dén
80 hay s6 dong tir 25 dén 50.

Céc 1énh copy, type va print trong command.com cho phép hi¢n text trén man
hinh. DOS gop chung ban phim va monitor thanh 1 thiét bi mang tén CON (console). Ghi
CON 14 truyén s6 liéu t6i monitor, con doc CON 14 nhan ky tu tir ban phim. Vi du: dé
hién ndi dung cua file output.txt Ién man hinh cia monitor s€ c6 cac cach sau:

- copy output.txt con
- type output.txt > con
- print output.txt /D:con

4.2.3.2. Truy xuit qua BIOS

Bios tham nhap monitor bang int 10h v&i nhiéu chirc nang hon DOS, nhu dit ché
do hién hinh, quan 1y tu dong cac trang, phan bi¢t cac di€m trén man hinh nho cac toa
do,...

% Nhirng thwong trinh do hoa:

BIOS trén main board c6 sin nhitng ham dung cho thAm nhiap MDA va CGA.
BIOS cua riéng EGA va VGA c6 nhiing ham m¢ rdng twong ung trong khi van gil
nguyén dinh dang goi.
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Mot trong nhiing ham quan trong nhét cua int 10h la ham 00h dung dé dat ché do
hién hinh. Dé thay ddi ché d6 hién hinh can phai lam rat nhiéu budc chuong trinh phire
tap dé nap cac thanh ghi ctia chip 6845. Trong khi d6, ham 00h lam cho ta tit ca cac cong
viéc nay.

Thi du: tao kiéu 6 v&i do phan giai 640*200 trén CGA.

Mov ah, 00h ; hérp 00h
Mov al, 06h ; ché 66’6
Int 10h ; g01 ngat

Céc board EGA/VGA c6 rieng BIOS cua ching. Trong qua trinh khé1 dong PC, nd
s€ chan int 10h lai va chay chuong trinh BIOS cua riéng board mach. Thuong trinh cii
(ctia BIOS trén board mach chinh ) dugc thay dia chi toi int 42h. T4t ca cac 1énh goi int
10h s& dugc BIOS cua EGA/VGA thay dia chi téi int 42h néu board mach EGA/VGA
dang chay cac kiéu hién twong thich vdi MDA hay CGA. C6 cac kiéu hoat dong tir 0 dén
7.

BIOS ctia EGA/VGA ding ving 40:84h t6i 40:88h d¢ luu s6 liéu BIOS va cac
thong so6 cia EGA/VGA. N6 c6 cac ham mdi voi cac ham phu sau:

- Ham 10h: truy xuat cic thanh ghi mau va bang mau

- Ham 11h: cai dat cac bang dinh nghia ky tu méi

- Ham 12h: dat cau hinh hé con video

- Ham 1Bh: thong tin vé trang thai va chtic ning ctua BIOS video (chi
c6 6 VGA)

- Ham 1Ch: trang thai save/restore cua video (chi c6 & VGA)

Sau day la chic nang cua cac ham va thi du st dung chung:
- Ham 10h, ham phuy 03h — xo4/dat thudc tinh
Vi du: Xoa thudc tinh nhap nhay:
Mov ah, 10h ; dung ham 10h
Mov al, 03h ; dung ham phu 03h
Mov bl, 00h ; xoa thugc tinh nhap nhay
Int 10h ; go1 ngat

- Ham 11h — ghép nbi véi may phat ky tur

Vi du: Nap bang dinh nghia ky tu 8*14 khong can chuong trinh CRTC:
Mov ah, 11h ; dung ham 11h

Mov al, 01h ; nap bang ky tu tr Rom Bios vao Ram may phat ky tu.
Mov bl, 03h ; gan s6 3 cho bang

Int 10h : goi ngat
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Ham 12h, he‘m} phu 20}1 — chon thuong tginh In man hinh.‘Dl‘mg ham
phu nay c6 thé thay thé thuong trinh chuan cho INT 05h bang thuong
trinh c6 thé dung cho céc d phan giai madi cia EGA/VGA.

Vi du: Cho phép thudng trinh méi in man hinh:

Mov ah, 12h ; dung ham 12h

Mov bl, 20h ; dung ham phu 20h

An PRINT hoic SHIFT+PRINT d¢ goi thudng trinh in di dugc lap dit.

< Truy xuit truec tiép bd nhé video:

Pé vé& 1 diém trén man hinh, BIOS phai lam nhiéu thu tuc nhung néu mudn v& toan
bd 1 cua s6 hinh hay Iu trir thi phai truy xuat truc tiép RAM video.

Véi board don sic MDA trong kiéu hién vin ban sé 7, 4 KB RAM
dugc t6 chirc nhu 1 diy (array) gdm 2000 tir nhé ké nhau ( mdi tir 1a
ma thudc tinh: ky tu) tao nén 25 dong, 80 cot. RAM video bt dau o
doan B000Oh, trong d6 ky tu goc trén cing bén trai 13 tir thir nhat
trong RAM video. Nhu vay moi dong co 160 byte (AOh). Pia chi ctia
tor nhd tng véi ky tu ¢ dong 1, ¢dt j (1 = 0-24, j = 0-79) dugc tinh
theo cong thirc sau:

Address (i,j) = B0000h +AOh*i +02h*;.

Vi board EGA, ¢ kiéu hién van ban tir 0 d&én 3 mi ky tu dugc luu
trlr trong 16p nhé 0 cung véi thude tinh trong 16p 1 ciia RAM video.
Mach logic chuyen dia chi trén board thuc hién su két hop nhat dinh
nao dé sao cho t6 chtrc va ciu triic cia RAM video cing nhu cach
tinh dia chi van twong ddng vai cach cuia CPU. Trong ché do d6 hoa
tir 13 dén 16, RAM video bt dau tir dia chi doan A00Oh. Cac diém
anh dugc xép ké cén nhau trong bd nhé va mdi diém anh doi hoi 4
bit, cac bit nay dugc phén ra ¢ 4 16p nhd. Nhu vy dia chi cua 1
trong 4 bit nay trén 1 diém anh khong chi gom doan video va offset
ma con thém vao sb 16p nhd nira.

Dia chi bit

T.6n 3
Lép 2

Lop O /2

Bit mau

Man hinh

RAM video EGA

Hinh 5.16 - Cac 16p nho cia RAM Video
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Pé hién 1 diém anh véi 1 trong 16 mau, khong phai chi tinh dia chi bit ma con phai
tham nhap 4 16p nhé. Mudn vay, phai dung thanh ghi mat na ban dd (map mask register).
Thanh ghi nay dugc dinh dia chi qua cong chi s6 3C4h véi dia chi 02h va c6 thé duge ghi
qua cong s6 liéu 3C5h. Cau trac ciia thanh ghi mit na ban dé nhu sau:

7 6 5 4 3 2 1 0
|Res |Res |Res |Res |LY; |LY, [LY, |LY, |

LY3-LYy,:  Tham nhap ghi téi cac 16p tir 0> 3;
1 = cho phép; 0 = khong cho phép
Res : Du trir

Vi du: Bat bit 0 ctia byte ¢ dia chi A000:0000h cho 16 0, 1, 3.
Mov AX, 0A000h ; nap doan video vao AX

Mov ES, AX ; truyén doan video vao ES

Mov BX, 0000h ; nap offset 0000h vao BX

Out 3C4h, 02h ; chi s6 2 > thanh ghi mat na ban d6

Out 3C5h, 0Bh ; gh1 0000 1011b vao thanh ghi mat na ban dd
(chophép lop 0, 1, 3)

Mov 3C5h, 0Bh ; dat bit 0 trong cac 16p 0, 1 va 3

D¢ Iru trir ndi dung man hinh can phai doc céc gid tri bit ciia 4 16p khi dung thanh
ghi chon ban d6 doc (read map select register). N6 dugc dinh dia chi voi chi s6 04h qua
cong chi s6 3CEh, va c6 thé dugc ghi qua cong s6 li¢u 3CFh. Cau tric cua thanh ghi nay:

7 6 5 4 3 2 | 0
\ res \ res \ res | res \ res \ res \ LY, | LYO\

LY -LY: cho phép tham nhép doc voi:

00=16p 0

01=16p 1

10=16p 2

11=16p 3
res s du trir

Vi du: doc byte ¢ dia chi A000:0000h cho 16p 2:

Mov AX, A00Oh ; nap doan video vao AX

Mov ES, AX ; truyén doan video vao ES

Mov BX, 0000h ; nap offset vao BX

Out 3Ceh, 04h : chi s6 4 > thanh ghi chon ban dd doc

Out 3CFh, 02h : ghi 0000 0010b vao thanh ghi chon ban d6 doc
(cho phép lop 2)
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Mov AL, [ES:BX] ; nap byte trong 16p 2 vao AL.

Chu ¥ rang 4 bit tai 4 16p dai dién cho 1 diém anh nén trong kiéu hién 16 EGA co
do phan giai cao nhat mdi dong can 80byte (640 diém anh / 8 diém anh trén 1 byte); mdi
trang man hinh gdm 32 KB. Dja chi byte ciia diém anh & dong i, cot j trang k (i=0-349,
j=0-639, k=0-1) la:

Address (i,j,k) = A0000h + 8000h*k + 50h*j + int (i/8).

V6i board VGA, céc ché do hién van ban tir 0 dén 3 va 7 ciing nhu céc ché do do
hoa tir 4 dén 6 va 13 dén 16 cia CGA. EGA va MDA déu chay dugc trén no.

Trong ché d6 vin ban, mi ky tu duoc luu trit trong 16p nhd 0 cung vé6i thude tinh
trong 16p 1 cua RAM video VGA. Qua trinh chuyén hoa dia chi ciing gibng nhu EGA
nhung khac ¢ chd n6 van dam bao ché d6 van ban 7 véi do phan giai 720x400, ma tran
diém anh 9x16. Trong ché d6 dd hoa 4+6 va 13+19, moi to chirc, cau tric cling nhu cach
tinh giga chi twong tu nhu CGA va EGA. VGA duqc tdng cuong 3 kiéu hién hinh méi tur
17 dén 19.

Kiéu 17 twong thich vi board d6 hoa cia may PS/2 kiéu 30 1a MCGA (multi
colour graphics array). Cac diém anh chi gébm 1 bit (2 mau) dugc dinh vi chi trén l6p 0.
Thi dy, trong VGA kiéu 17 vé6i 80 byte trén 1 dong (640 diém anh / 8 diém anh trén 1
byte). Moi1 trang man hinh gom 40 KB. Dia chi ctua byte ¢ dong 1, cot j ( i= 0-479), j=0-
639) nhu sau:

Address (i,j) = A0000h+50h*j+int (i/8)

Kiéu 18, 4 bit cia diém anh dugc phéan trong 4 16p nhé nhu & EGA. Trong ki?éu
VGA phan giai cao voi 16 mau khac nhau, 80 byte trén 1 dong (640 diém anh / 8 diém
anh trén 1 byte), moi trang man hinh gébm 40 KB (A0000h byte); dia chi cua moi byte ¢
dong i, cot j (1i=0-479; j = 0-639) bang:

Address (1,)) = A0000Oh + 50h*j + int (1/8).

Kiéu 19 v61 256 mau cho 1 diém anh thi RAM video lai duoc t6 chirc rat don gian
nhu 1 day tuyen tinh, trong do 1 byte twong ung voi | diém anh. Gia tri cua byte phan
dinh mau cta diém anh. Kiéu nay doi hoi 320 byte (140h) trén 1 dong (320 diém anh / 1

diém anh trén 1 byte). Mot trang man hinh gdém 64 KB (10000h) nhung chi c6 64000 byte
dugc st dung. Dia chi cua diém anh trong dong 1, ¢t j (1 =0-199, j=0-319) la:

Address (i,j) = A0O0O0Oh + 140h*j + 1

4.2.4. Bus cuc bo va chip xtr ly d6 hoa
Pé tang toc d6 hién do hoa c6 2 giai phap:

- Dung bus cuc by 32 bit dé tranh hién tuong nghén co chai
(bottleneck) do bus ISA chi c6 16 bit va téc d6 han ché (8.33Mhz);
diéu nay cho phép 1 lugng thong tin nhiéu hon dugc trao ddi gitra
CPU va board mach trong 1 don vi thoi gian.
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- Dung chip xir Iy @ hoa voi BIOS riéng trén board mach diéu khién
monitor. Chip nay s€ lam hau hét cac cong vige trr mot it 1énh va
thong s6 mo ta noi dung phan man hinh can hién 1a dugc cap tur
CPU. Thi du can vé& 1 hinh chit nhat v&i mau nao d6, board chi can
vai thong sd ban dau tir CPU nhu toa d6 cua 2 gbc va gia tri mau 1a
du. Cach giai quyét nhu vay rat c6 loi khi PC chay trong ché do da
nhi¢m.
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