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Viin Thé Minh, K§ thuét vi xir Iy, Nha xuat ban gido duc, 1997.

Barry B. Brey, The Intel Microprocessors: 8086/8088, 80186/80188, 80286,
80386, 80486, Pentium and Pentium Pro Processor: Architecture,
Programming, and Interfacing, Fourth Edition, Prentice Hall, 1997.

Quach Tuan Ngoc va cong sw, Ngon ngir 1p trinh Assembly va may vi tinh

IBM-PC, 2 tap, Nha xuat ban gido duc, 1995.
Cam on gido s Rudy Lauwereins da cho phép swr dung slides cua ong




3/Chapter1

Muc dich cua mdén hoc

Nam duoc cau tric, nguyén 1y hoat dong ctia bo vi xtr Iy va hé vi xtr 1y
C6 kha nang 1ap trinh bang hop ngit cho vi xtr 1y

C6 kha ning lwa chon vi xtr 1y thich hop cho cac ung dung cu thé
Nam duoc cac bd vi xtr 1y trén thue té




4/Chapterl

1. Chuyén can, phat biéu trong 16p: 20%
2. KT Gitra ky : 30%

3. Thi két thiic mon hec: 50%




Chwong1 ’
Cac he thong dem, Ma hoa va Cac linh kién
sO co’ ban




Nhac lai cac ndi dung sau :

> Biéu dién dir liéu

» Cac loai ma

» B6 dém 3 trang thai

> Bo giai ma 3-8 (74LS138)



H CAC HE PEM DUNG TRONG MAY TiNH

TONG QUAT
« r=co so6 : s6 ky hiéu dung trong hé dém
« d=digit : gia tri cua ky hiéu
« m = sd chir s6 trwéc dau phay
 n =s6 chir s6 sau dau phay

dd ..ddd.,d.,.d

ngfdiori

I=—nN



CAC HE PEM DUNG TRONG MAY TiNH

m

-1
. _ i
HE THAP PHAN (10): D= ) diel0
r=10 1=-n
{0,1,2,3,4,5,6,7,8,9}

m-1
HE NHI PHAN (2): B=> d 2
r=2 i;
{0,1}

m-1 _
HE BAT PHAN (8): O = d. e8'
He 2.4,

{0,1,2,3,4,5.6,7} '=-n

= A ~ -1
HE THAP LUC PHAN (16): i :
r=16 H — Z di ‘16I

{0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F} i=—n




Chuyén doi giira cac hé dem

Chuyén ttr hé thap phan sang nhi phan

« Quy tac: lay sé can doéi chia cho 2 va ghi nhé phan dw, lay
thwong chia tiép cho 2 va ghi nhé phan dw. Lap lai khi thwong
bang 0. Pao ngwoc thty tw day cac so dw sé dworc chir s6 cua hé
nhi phan can tim

« Vi du: P6i 34 sang hé nhi phan: 100010

Chyén ttr hé nhi phan sang hé 16 va ngworc lai
. 1011 0111B = B7H




CONG NHI PHAN

Céng thap phan
Nhé 010

x 8273

y 562

Téing 8835
Céng nhi phan

Nh¢ 0011111

x 10011011

y 17010111

171111001



TRU NHI PHAN

X 1711101

y 1111

Muon 1110

Hicu 01110



NHAN NHI PHAN

Nguyén tac: céng va dich

17110

17101

1110
0000
1110
1110

170110110



CHIA NHI PHAN

Nguyén tac: trir va dich

170111010 1110
17110
17001010

17110

170010

0000

170010
1110
100

17101




SO CO DAU
Mot so c6 dau bao gom 2 phan: dau va dé I&n

Vidu hé 10: +123, (thong thwong ‘123’) va -123,,

Hé nhi phan: bit dau Ia bit MSB; ‘0’ = dwong, ‘1’ = 4m

Céac so c6 dau 8 bit sé co gia tri tir -127 dén +127 véi 2 so
0: 1000 0000 (-0) va 0000 0000 (+0)




SO BU2

Sé bu 1 (bu 16 gic): dao bit
« 1001 => 0110
e 0100 =>1011
So6 bu 2 (bu s6 hoc): s6 bu 1 +1

Vi du: Tim sé bu 2 cda 13

13 = 0000 1101
S6 bu 1 cia 13 =1111 0010
Cong thém 1: 1

Sé bu 2 cua 13= 1111 0011 (tirc 1a -13)




Vi du: Timsé bu2cuaa0

0 = 0000 0000
Sobu1cua0 =1111 1111
Cong thém 1: 1
S6 bu 2 cta 0= 0000 0000 (tirc 1a -0)

Nhw vay v&i s6 bu 2, s6 0 dwoe biéu dién 1 cach duy nhat
So6 c6 dau 8 bit sé c6 gia tri tir -128 den 127




S6 nguyén (integer)

8 bit
- unsigned: 0 dén 255
. signed : -128 dén 127 ( bu hai)
16 bit
« unsigned: 0 dén 65535 (216-1)
. signed : -32768 (215) dén 32767 (215-1)
32 bit
« unsigned: 0 dén 232-1
« signed : -231 dén 23!-1



So thwe
(real number, floating point number)

Vidu: 1,234=1,234"1 OO 0,1234*10'=...

11,01 B= }\1%/ 0, 110]1*22_

mantissa exponent

Real number: (m, e), e.g. (0.1101, 2)
» Single precision: 32 bit
* Double precision: 64 bit



So thwe
(real number, floating point number)

IEEE-754 format cho single-precision
31 30 23 22 0

1 sign bit: 0 duong, 1 am
8 bit biased exponent= exponent + 127
24 bit mantissa chuin hoa = 1 bit an + 23 bit fraction

Mantissa chuin hoa: cé gia tri gita 1 va 2 : 1.f
Vi du: biéu dién 0.1011 dudi dang IEEE-754

Sign bit s=0

chuin hoa mantissa: 0.1011=1.011*21

Biased exponent: -1 + 127=126=01111110

IEEE format: 0 01111110 0110000000000000000000




So thwe
(real number, floating point number)

IEEE-754 format cho double-precision
63 62 52 51 0

1 sign bit: 0 duvong, 1 am
11 bit biased exponent= exponent + 1023
53 bit mantissa chuin hoa = 1 bit 4n + 52 bit fraction

single precision: (-1)% x 22127 x (1.f),

double precision: (-1)s x 221023 x (1.f),




So6 thwe
(real number, floating point number)

Single Precision

Double Precision

Machine epsilon

223 0r 1.192 x 107

252 0or 2.220 x 10-16

Smallest positive

2126 or 1,175 x 1038

2-1022 or 2,225 x 10-308

Largest positive

(2- 2°23) 2127 or 3.403 x
1038

(2- 2°52) 21023 or 1,798 x
10308

Decimal Precision

6 significant digits

15 significant digits




American Standard Code for Information
Interchange (7-bit code)

b3b2b1b0 000 001 010 011 100 101 110 111
0000 NUL DLE SP o @ P & p
0001 SOH DC1 ! 1 A Q a q
0010 STX DC2 o 2 B R b r
0011 ETX DC3 # 3 C S c s
0100 EOT DC4 $ 4 D T d t
0101 ENQ NAK % 5 E U e u
0110 ACK SYN & 6 F Vv f Vv
0111 BEL ETB ¢ 7 G W g w
1000 BS CAN ( 8 H X h X
1001 HT EM ) 9 | Y i y
1010 LF SUB * ] J Z j z
1011 VT ESC + - K [ k {
1100 FF FS < L \ I |
1101 CR GS - = M ] m }
1110 SO RS > N 2 n ~
1111 Sl Us ? o o DEL




Binary Coded Decimal number
- BCD chuan (BCD g6éi, packed BCD):
> 1 byte biéu dién 2 s6 BCD

> Vidu: 25: 0010 0101
BCD khong goéi (unpacked BCD) :

Decimal
digit

> 1 byte biéu dién 1 s6 BCD

> vi du: 25: 00000010 00000101

BCD 8421

A - 1010

F> 1111

1011 ->B

1100 >C
1110 > D

OO NOON A K®DN==0OC

Chuyén déi (B-D-H)
BCD 7421




/ Segment Led

- Anod chung
- Cathod chung

DOT
D O

The 7 Segment’s Name
and the DOT

v

CA

Common Anode 7 Segments

VARSI SVASVAS

VeV IV VS VSVIV eV

Common Cathode 7 Segments
CC



/-Segment code

HIEN THI | ANOD CHUNG CATHOD CHUNG HIEN THI | ANOD CHUNG CATHOD CHUNG
0 COh 3Fh 9 98h 67h
1 FOh 06h A 88h 77h
2 A4h 5B B C6h 39h
3 BOh AFh C 86h 79h
4 99h 66h D Esh 71h
5 92h 6Dh E 82h 70h
6 82h 7Dh F 89h 76h
7 F8h 07h 7Fh 80h
8 80h 7Fh trang FFh 00h




10E=0 102 1
20E=0 Thg |2
Ai>vao o3
Yiora




BO CHOT 74LS373

TRUTH TABLE

SN74LS373

sis e o el o]l
D, O, 0, D, Dy O; GND




BO GiAl MA 3-8 ( IC 74138)

Pé IC hoat dong & ché do giai ma, thiét l1ap nhw sau :
G1=1; G2A=G2B =0
(Trweorng hop khac : YO-Y7=1)

INPUT OUTPUT

B|A

R RPREFRPRPRPRPRPPFPROOL
PR PFRPRPPFPOPR|FPL
PP RFRPPFPORRPRINXL
P RPPFRPORFRPFPPRIwWwXL
P RPORRFRPPFPPIEML
P OPFRPRFRPRRFRPRPEPPEPIOL
OrRrFrPPFRPRPRPEPPRPIoXL
PP RPRFRPPPPFPINLZ




Khai niém vé vi xtr ly va hé thong

vi xw ly




LICH SU PHAT TRIEN MAY TiNH

« Thé hé -1: The early days (...-1642)

 Thé hé 0: Mechanical (1642-1945)

 Thé hé 1: Vacuum tubes (1945-1955)
 Thé hé 2: Discrete transistors (1955-1965)
 Thé hé 3: Integrated circuits (1965-1980)
 Thé hé 4: VLSI (1980-?)

« The hé 5: ?




Thé hé -1: The early days (...-1642)

Ban tinh, abacus, da dwoc str dung dé tinh toan.

Value stored in rod = 3 J Q S 14 2 5 p. 10 7 a

epresented by red —= 101" 107 1¢ 107 10° 10" 100 1) 10! 10t 3¢




May Harvard Mark | (1BM Automatic

|\/|éy tinh Pascal (1642) Se.quenc?.ControI Calculator ), phat
minh b&i Howard Aiken (1930




)j Thé hé 1: Vacuum tubes (1945-1955)

Nam 1946, John von Neumann phat minh ra may tinh co6
chwong trinh lwu trong bé nhé&

May tinh clia 6ng gom c6 mét don vi diéu khién, mét ALU,
moét bé nhé chwong trinh va div liéu va st dung soO nhi
phan thay vi so thap phan.

May tinh ngay nay déu c6 cau tric von Neumann




IBM704, may tinh mainframe st dung
tranzistor(5 kFlops, clock: 300 kHz)




Thé hé 3: Integrated circuits (1965-1980)

Nam 1958, Jack St. Clair Kilby of Texas Instruments (Nobel prize
physics, 2000) dwa ra va chirng minh y twéng tich hop 1 transistor
véi cac dién tré va tu dién trén mot chip ban dan véi kich thwérc 1
nitra cai kep giay. Pay chinh l1a IC. o

.....

.....
------

o

Digital Eqmpment Corporatlon dwa ra
chiéc may tinh mig ' 065)




Thé hé 3: Integrated circuits (1965-1980)

Nam 1971, Ted Hoff ché tao Intel 4004 theo don dat héng‘cﬁa moét céng ty
Nhat ban de tao chip san xuat calculator. DPay la vi xtr ly dau tién vé&i 2400
transistor (microprocessor, processor-on-a-chip).

1973-1974, Edward Roberts, William
Yates and Jim Bybee che tao MITS Altair
8800, may tinh ca



IBM-PC si¥ dung hé diéu
hanh DOS (1981)

S0 Ei.
1SITM tTransistoss E~

e COre o




# of transistors on a chip
100,000,000

o's Law is now a bgly
; its principles | B
¢ to play, lear / : {
, company hwc AR~ T 10,000,000
O > ‘

1,000,000

100,000

10,000

1980 1985
Time

Luat Mpore . Clr sau 18 théng,‘ sb lwong transistors tich hop trong chip
tang gap déi (Gordon Moore, ddng sang lap céng ty Intel)




Phan loai vi xw ly




HE VI XU’ LY

Bus di liéu

>

f Bus di¢u khién ‘

DRAM
SRAM
ROM
EEPROM

Phoi ghép
vao/ra

Intel 80X86
ARM

Motorola 680X
PowerPC

Man hinh
May in
Ban phim
Con chuot
O cung

O mém
CD-ROM




Von Neumann Architecture

v'Do Von Neumann dé xuat

v01 bo nhé¢  chung cho chwong trinh va dir liéu
v'01 hé thong bus

v'Khéng thé vira doc div liéu vira doc Iénh cung 1 lic

MEMORY Data bus >

Instruction & Data

PROCESSOR

Address bus

. Von neuman Architecture




Harvard Architecture

v'Howard Aiken dai hoc Harvard dé xuat

v'B6 nh& chwong trinh va boé nhé& dir liéu riéng
v'02 hé thong bus
v/ C6 thé dong th&i truy xuat div liéu va Iénh.
v'Hau hét cac bd DSP hién nay str dung kién tric nay

PROGRAM
MEMORY

Instruction only

<I:’M Data bus >

<]I]’M Address bus

PROCESSOR

i Harvard Architecture

éM Data bus >

<JM Address bus

MEMORY

Data onlv




SHARC (Super Harvard Architecture )

v'Thém vao 1 s diém dac trwng dé cai thién thong lwong dir liéu
v'Dién hinh la dong ADSP-2106x va ADSP-211x ctia Analog Device

/1 Instmiction
PROGRAM \:EM Data bus > Cache é}M Data bus >

MEMORY

MEMORY
PROCESSOR

<JM Address bus Data only

11

Lo
CONTROLLER

Instruction only <§’M Address bus

i SHARC (Super Harvard Architecture)




Bus la tap hop cac dwdng vat Iy cho phép lién két cac thanh phan
cua may tinh v&i nhau

Gom :

»Bus dir liéu (Data Bus)

»Bus dia chi: (Address Bus)

»Bus diéu khién (Control Bus)

Bus di liéu

>

£

Phoi ghép
vao/ra
1/0

“ Bus dicu khién

B

Vi xtr ly
CPU

Bus dia chi

-
-
- -



BUS

»Bus dir liéu (Data Bus)

 Tap hop cac dworng vat Iy dé chuyén tin hiéu mang dir liéu
(data)

« Poréng : 8, 16, 32, 64 bit tuy thudéc vao vi xwr ly

« Toc dd : (Hz)



»Bus dia chi: (Address Bus)

Tap hop cac dwong vat ly cho phép chuyén tin hiéu mang
thong tin dia chi (address)

Do rong : 16, 20, 24, 32, 36 bit

Quyét dinh dung lwong bd nhé téi da CPU c6 thé quan |y
Abus=N- sé 6 nhé& c6 thé danh dia chi: 2\

Vi du: 8088/8086 c6 20bit dia chi => quan ly dwoc

220 bytes=1Mbytes




>Bus diéu khién (Control Bus)
- Pwong truyén vat ly mang théng tin diéu khién va trang thai
- Piéu khién cac hoat dong doc/ghi bd nhé hoic I/0



MEMORY

« ROM Vs. RAM
« SRAM Vs. DRAM
 BO6 nhé chwong trinh Vs. B6 nh& dir liéu




ROM (Read Only Memory)

PROM (Programmable ROM)

EPROM (Electrically programmable ROM)

Flash

EEPROM (Electrically Erasable Programmable ROM)
FeRAM (Ferroelectric Random Access Memory)
MRAM (Magnetoelectronic Random Access Memory)

B nhé bi mat div liéu (volatile)
SRAM (Static RAM)
SBSRAM (Synchronous Burst RAM)
DRAM (Dynamic RAM)
FPDRAM (Fast Page mode Dynamic RAM)
EDO DRAM (Extended Data Out Dynamic RAM)
SDRAM (Synchronous Dynamic RAM)
DDR-SDRAM (Double Data Rate SDRAM)




MEMORY

« BO6 nh& chwong trinh :
> chitra chwong trinh (cac ma 1énh ) hwéng dan CPU thuc hién
mot nhiém vu nao do6,.
» Thwong 1a bd nhé ROM nhwng d6i khi la b6 nhé& RAM

« BO nhé div liéu
> Chtra dir liéu tam th&i ( cac tham so, cac bién ) tao ra trong
luc thwe hién chwong trinh
> B nhe dir liéu thwong 13 RAM ( SRAM, DRAM ..)




KHONG GIAN DIA CHi

N dwérng dia chi c6 thé quan ly 2" 6 nhé
> vi xtr ly c6 bus dia chi la 20 thi cé thé quan ly téi da 22° 6 nhé&
220=1MB
» M6t may tinh c6 4GB khong gian bé nh& nghia la :
Vi xtr ly ciia né c¢6 da s6 dwong dia chi (bus dia chi) dé danh
dia chi cho 4GB bo nhé& nghia la n6 c6 32 dwong dia chi ( 2324 GB)

KiloByte =210 0r 1024 bytes
MegaByte = 220 or 10242 bytes
GigaByte =230 or 10243 bytes




CPU - Té chtrc

ALU (Arithmetic Logic Unit)

PROCESSING UNIT

Address bus

Data bus

Pon vi luan ly s6 hoc

|

IR (Instructon Register) : Thanh
ghi chi thi

PC (Program Counter) : B6 dém
chwong trinh

CONTROL UNIT

PR
CPU

» ALU thwc hién cac phép toan sd hoc va logic

» PC chura dia chi cua lénh ké tiép trong bd nh&. Mai 1an nhan 1&nh

PC tw déng tang Ién
»|R chtra Iénh dang thwc hién

»>TEMP : Céac thanh ghi tam chira toan hang dé ALU thuc hién




CPU - Hoat dong

— Hoat dong cua vi x ly Ia 1
N@PFmar:?“h vong l&p vé tan cac qua trinh
etc nhan lénh- gidi ma l1énh- thuc

| hién lénh

Giai ma lénh
Decode

|

Thyec hi¢n 1¢nh Instruction : I&nh (chi thi)
EXxecution

1

Instruction Processing

Thue hién Thuc hién
lenh n lenh n+1




Instruction Processing (chi tiét hon)

—

L4y chi thi ttr bd nhé FETCH

! !

Giai ma chi thi DECODE

! !

Tinh toan dia chi EVALUATE ADDRESS

! !

Lay cac toan hang tir bd nho FETCH OPERANDS

! }

X ly tinh toan EXECUTE

! |

Lwu trir két qua STORE




CISC & RISC

« CISC (complex Instruction Set computer): may tinh cé tap Iénh phirc ta
> nhiéu lénh
> cau truc phirc tap
> moi Iénh: c6 dé dai khac nhau va thwe hién trong 1 dén chuc chu k
xung nhip
> Vi du: Intel x86, AMD
* RISC (reduced instruction Set computer): may tinh cé tap lénh rat gon
> it lénh
> moi Iénh c6 dd dai c6 dinh va thwe hién trong 1 dén 2 chu ky xung
nhip
> cau trac vi xtr ly don gian, c¢6 nhiéu thanh ghi
> téc do xung nhip I&n va tiéu thu nang Iwong thap
» Vi du: ARM, PowerPC




MUC DO XU’ LY SONG SONG

« Multithreading (Intel hyperthreading)
»Fetch from each thread in alternating cycles
»Share processor pipeline between two threads
* Multiple processor cores per chip
* Multiple processor chips per system



Multithreading (Intel hyperthreading)

M6 phéng moi bé xtr ly vat ly nhw 1a 2
bd xwr ly logic, tai nguyén vat ly sé
dworc chia sé va ¢é cau tric chung
giong hét nhau cho ca 2 bd xtr ly
logic.

Hé dieu hanh va phan mém coi né
nhw 2 bo xtr ly song song

Két qua 1a toc dd trung binh tang 1&én khoang 20-30%.
Han ché ?




H BO XU’ LY DA NHAN (Multiple Processor Cores per Chif

B6 xt ly da nhan duworc kién
tric b&i 2 hay nhiéu CPU
vat ly thuwe sw, cé kha nang
thwe hién dong thdi 2 chudi
lénh song song thwc s .




Multiple Processor Cores per Chip

Intel Pentium D AMD Athlon X2 IBM Power5
Intel Dual Core Intel Core2 Duo

Increased level of integration per package/chip
Perception of 2x performance (not always reality)
Can share nothing (Intel), Bus interface (AMD), L2 (IBM)




Multiple processor chips per system
IBM Blue Gene/L

(2 processors/chip) ¢ (2 chips/compute card) ¢ (16 compute cards/node board) ¢ (32 node

boards/tower) « (64 tower) = 128k = 131072 (0.7 GHz PowerPC 440) processors (64k nodes)
System

Design Goals: (64 cabinets, 64x32x32)

- High computational power efficiency

- High computational density per volume Cabinet
(32 Node boards, 8x8x16)

Node Board
(32 chips, 4x4x2)
16 Compute Cards

" - :1
|~ -
2 -
>
[
>
>
>
i |
|

Compute Card R,
(2 chips, 2x1x1) ! n | LD ! 180/360 TF/s
e ’ i | 16 TB DDR

2.9/5.7 TF/s

256 GB DDR
90/180 GF/s

8 GB DDR

4 MB




VI BIEU KHIEN - MICROCONTROLLER

Tich hop nhiéu chirc nang trong 1 chip : CPU,RAM, ROM, 1/O port ...
Motorola 6811, Intel 4048, Intel8051, PIC 16x, Atmel AVR, Zilog Z80 ...

- tat ca bén trong 1 chip

Khai niém vi xt ly dworc str dung bao gom ca vi dieu khién hay néi
cach khac vi dieu khién 1a 1 hé vi xtr ly dac biét




VI XU LY & VI BPIEU KHIEN
Vi diéu khién
» CPU chip riéng biét. RAM, > CPU, RAM, ROM, 1/0 &

ROM, 1/O, Timer bén ngoai Timer nam trén cting 1 chip

> Lugng ROM, RAM, 1/0  » CO dinh lugng ROM, RAM,
Ports tay V /O Ports trén chip

> Gi4 thanh cao » Thich hop cho cac ing dung:
> Da nang v'gid ca thap

» DPa muc dich v'ndng luong tiéu thy thap

v’khong gian han ché
» Pon muc dich




Chwongqg 3

Kién tric phan cirng ctiia hé thong vi xtv ly




8088 White Box XT
4.77 MHz
640KB Memory
20MB HDD




INTEL 8088/8086

Y] At7is4

- e

5] Atess
MIGH

MAY
MODE

oo o~ W U e M R

[r3

C

Ve

A0S
] A16,/33
] ATT /54
] A18 /55
L] 219756
] BHE/57
m [T
] "D

] Ra,/GTO
] RQ/GTi
] LOCK
] 52

0 51

] 50

] 450

] 351

] TEST
CJREADY
L] RESET

IM
MODE

{HOLD)
(HLDA)
(WR)
(™12}
(D1/R)
(DEN)
{ALE)
[INTA)

|




8088 vs. 8086

Hang doi Iénh . 4 byte 6 byte
Data Bus » 8bit 16 bit
Truy cap memory : 10/ M =1

Truy cap 1/0 10/M =0




CAC CHAN TiN HIEU 8086

Tin hiéu diéu
khién h¢ thong

Tin hiéu diéu
khién CPU

{

M/10 (S2)

DT/R(SD) ADO-AD15

RD A16/S3
WR (LOCK
( ) A17/S4

DEN (S0) A18/S5

SS0
A19/S6
READY

BHE/S7

NMI
INTR o
RESET HOLD(RQ/GTO

MN/IVIX HLDA(RQ/GT1)
INTA(QSL

8086

TEST
CLK ALE(QS0)
Vcc

GND

16 duwong
L dia chi thap/dir li¢u

L 4 duwong
bus C/ dia chi cao

Tin hiéu diéu
} Kkhién bus




Phan kénh va dém cho cac bus

Vi sao phai phan kénh ?
» Céc bus dia chi va di¥ liéu dung chung chan - phai tach phan
dia chi va phan dir liéu ra
Vi sao phai dém bus ?
- Dong div liéu di vao tat ca cac thiét bi ghép trén bus > chia nhé
dong dién
* Nang cao kha nang tai cua bus
Cac vi mach phan kénh va dém:
e 74LS373: phan kénh
« 74L.S245: dém div liéu 2 chiéu
« 74L.S244: dém 3 trang thai theo 1 chiéu




SO PO KHOI

Cac thanh
ghi da nang

Cac thanh gh
con troé <

bus:dia chi
EU 20 kit

Céc thanh ghi
doan va con tré
1énh :

va chi so

Bus dir liéu
ALU 16 bit

Cac thanh ghi tam thoi

BIU

Bus trong cua CPU
16 bit dir li¢u
20 bit dia chi

Bus ngoai




CAC THANH GHlI

8 bit cao 8 bit thap

A A
[ N[ \

* Thanh ghi chira AX (accumulator): chira két qua ctia cac phép tinh. Két
qua 8 bit dwoc chira trong AL
*Thanh ghi cor s& BX (base): chira dia chi co s¢
=Thanh ghi dém CX (count): dung dé chira sb 1an 13p trong cac lénh 1ap
(Loop). CL dwoc dung dé chira sb 1an dich hodc quay trong cac Iénh dich va
guay thanh ghi

hanh ghi dir liéu DX (data): cung AX chira di¥ liéu trong cac phép tinh

cac lénh




CAC THANH GHlI

+8088/8086 dén 80286 : 16 bits
80386 trd lén: 32 bits EAX, EBX, ECX, EDX

16 bit cao 16 bit thip
AL AL

EAX
EBX
ECX
EDX

= Dam bao tinh twong thich nguwoc : cac chwong trinh viét cho
8088/8086 van chay dwoc trén cac bd xt ly 80386 hoéc cao




CAC THANH GHI

Thanh ghi doan : cac cap thanh ghi ngam dinh

Segment

Offset

Chu thich

IP

DPia chi lénh

SP hoac BP

Dia chi ngan xép

BX, DI, SI, s6 8 bit hoac
sO 16 bit

DPia chi dir liéu

Dl

Dia chi chudi dich




CAC THANH GHI DOAN

T6 chirc ciia bd nhé 1 Mbytes
* Doan bdé nhé (segment)
> 216 bytes =64 KB
> Poan 1: dia chi dau 00000 H
> Poan 2: dia chi dau 00010 H
> Poan cuéi cung: FFFFOH

FFFFFH

« O nhé trong doan:
» dia chi léch: offset
> O 1: offset: 0000

> O cudi cung: offset: FFFF
Cuol cung. oirse 1FFFFH

- Dia chivat ly: — |, Offset=F000
» Segment : offset I

10000H




1001F
10010
1000F
10000
OFFFF

00020
0001F

00010
0000F

00000

R
R
R
R
R
R
R
R
R
L
S R I L

00000

-

_/

CAC POAN CHONG LEN NHAU

.
-

_/

doan 0002

doan 0001

doan 0000

O nhé 00020h (dia chi
vatly )

Cé cac dia chi logic
0000h : 0020h

0001h : 0010h
0002h : 0000h



CAC THANH GHI BOAN

Cac thanh ghi doan: chira dia chi doan
FFFFF

58FFF

49000
43FFF

34000

30000
2FFFF

20000
1FFFF

10000




CAC THANH GHI BOAN

Céc doan c6 thé chong lén nhau
FFFFF




THANH GHI CON TRO & CHIi SO

Chura dia chi léch (offset)
* Con tré Iénh IP (instruction pointer): chira dia chi Iénh tiép theo trong doan

ma lénh CS.

» CS:IP
Con tré co' s& BP (Base Pointer): chira dia chi cua di¥ liéu trong doan ngan
xép SS hoac cac doan khac

» SS:BP
Con tré ngan xép SP (Stack Pointer): chira dia chi hién théi cia dinh ngan
Xéep

» SS:.SP
Chi s6 nguon Sl (Source Index): chira dia chi dir liéu ngudn trong doan div
liéu DS trong cac Iénh chubi

» DS Sl
Chi sé dich (Destination Index): chira dia chi di¥ liéu dich trong doan dir liéu
DS trong cac Iénh chuoi

» DS:.DI
Sl va DI ¢6 thé dwoc str dung nhw thanh ghi da nang

0386 tré’ 1én 32 bit: EIP, EBP, ESP, EDI, ESI




THANH GHI BbOAN
Céac cap thanh ghi ngam dinh

Segment

Offset

Chu thich

IP

DPia chi lénh

SP hoac BP

Pia chi ngan xép

BX, DI, SI, so6 8 bit
hoédc so6 16 bit

Dia chi dir liéu

DI

Dia chi chuoi dich




9 bit dwoc st dung

» 6 co trang thal : CF, PF, AF, ZF, SF, OF
> 3 c& diéu khién :DF, IF, TF




THANH GHI CO’

11 7 6
(o) S |Z

6 co trang thai:
C hoac CF (carry flag)): CF=1 khi c6 nh& hoac mwon tir MSB
P hoac PF (parity flag): PF=1 khi tong s6 bit 1 trong két qua |a chan

A hoac AF (auxiJary carry flag): c& nhé phu, AF=1 khi c6 nh& hoac
muwon tir mét s6 BCD thap sang BCD cao

Z hoac ZF (zero flag): ZF=1 khi két qua bang 0

S hodc SF (Sign flag): SF=1 khi két qua am

O hodc OF (Overflow flag): c& tran OF=1 khi két qua |a mét so vwot ra
ngoai gi¢i han biéeu dien cua no trong khi thwe hién phép toan céng trwr
sO c06 dau




THANH GHI CO

10 9 8
DI |T

3 co diéu khién

T hoac TF (trap flag)): ¢& bay, TF=1 khi CPU |am viéc & ché dé
chay twng Iénh

* | hoac IF (Interrupt enable flag): cc‘?’ cho phép ngat, IF=1 thi CPU
sé cho phép cac yéu cau ngat (ngat che dwoc) dworc tac ddng
(Cac lénh: STI, CLI)

« D hoac DF (direction flag): c& hwéng, DF=1 khi CPU lam viéc v&i
chuoi ky tw theo thir tw tir phai sang trai (Iénh STD, CLD)




vie}fl BAN DO BO NHO CUA MAY TiNH PC-IBM

1 Mbytes

* b nhé thwe
Vung nh¢ chwong trinh

640 Kbytes




BAN DO BO NHO CUA MAY TiNH PC-IBM

=="\/ung nh& chwong trinh \Vung nhé hé thong

9FFFF MSDOS FFFFF

9FFFO FO000

Vung danh cho cac E0000
chuong trinh i'ng dung

COMMAND.COM
Device drivers
MSDOS
10.SYS
Vung DOS
Vung BIOS

Cac vector ngat




BAN DO DIA CHi I/0 CUA MAY TiNH IBM/PC

Pia chi: 0000H —FFFFH, M/IO =0
FFFF




3.2 THIET KE BO NHO CHO HE VI XU LY

CAC LOAI BO NHO

B nhé khéng bi mat div liéu (non-volatile)
ROM (Read Only Memory)
PROM (Programmable ROM)
EPROM (Electrically programmable ROM)
Flash
EEPROM (Electrically Erasable Programmable ROM)
FeRAM (Ferroelectric Random Access Memory)
MRAM (Magnetoelectronic Random Access Memory)

B6 nh& bi mat div liéu (volatile)
SRAM (Static RAM)
SBSRAM (Synchronous Burst RAM)
DRAM (Dynamic RAM)
FPDRAM (Fast Page mode Dynamic RAM)
EDO DRAM (Extended Data Out Dynamic RAM)
SDRAM (Synchronous Dynamic RAM)
DDR-SDRAM (Double Data Rate SDRAM)
RDRAM (Rambus Dynamic RAM)




Bo diéu khiér{
lam twoi

" Kich thwée



SDR & DDR

JEREREES

REEsRapS




Gated D-Latch - B6 nh& 1 bit

Hai ngd vao : D (data) & WE (write enable)
- WE = 1, bd chét thiét lap gia tri cia D
> S =NOT(D), R=D
- WE =0, bd chét chira gia tri da lwu trir trwéc do
»S=R=1

D — D S
WE —¢
Bar

VAV




Register — Thanh ghi

Thanh ghi Iwu triv nhiéu bit.
« Str dung nhiéu D-latches, tat ca dwoc diéu khién b&i WE.
« WE=1, n-bit tai D Iwu trir vao thanh ghi.

D D D D

3

B Ol T

2 1 0




CAU TRUC & HOAT bONG

Cac chan dia chi

P..—Po :: > Cac chan dir liéu
. Dm-l _ I:)0
Pau vao chon

chip CE (SE) —>
Piéu khién
doc RD (OE)
Diéu khién _
ghi WR (WR)

m thwéong bang 8,16,32

Tuy thudc vao dung lwong bdé nhé (tirc 1a n) sé c6 s6 dwdrng dia chi twong
rng . VD : n=8 2> k=3 ; n=256 <> k=8




CAU TRUC & HOAT PONG

DUNG LUONG 1 CHIP NHO

- M6t chip nhé dworc xem nhw 1 mang gom n 6 nhé

- Dung lwong 1 chip nhé thwéng biéu dién nxm

- m chinh 13 s6 chan di¥ liéu cta chip nh& (m=4,8,16 ..)
- log,(n) = p la so6 chan dia chi cta chip nh&

HOAT DONG DbOC

- Pwa cac tin hiéu dia chi thich hop vao cac chan dia chi

- Pwa tin hiéu 0 vao chan diéu khién doc (RD)

- Pwa tin hiéu 0 vao chan chon chip

?NKIhAl do m bit s6 liéu caa thanh ghi ¢é dia chi twong (rng xuat hién & cac chan
v liéu

HOAT DONG GHI

- Pwa cac tin hiéu dia chi thich hop vao cac chan dia chi

- Pwa cac s6 liéu can ghi vao cac chan dir liéu

- Pwa tin hiéu 0 vao chan diéu khién ghi (RW)

- Pwa tin hiéu 0 vao chan chon chip

> Khi dé m bit s liéu dwoc lwu & thanh ghi cé dia chi twong ’ng




hé tai dia chi 1001
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POC BO NHO'

Doc bo nhé tai




Ghi vao EPROM

Ghi vao Eprom dworc goi la 1ap trinh cho Eprom

« Str dung thiét bi chuyén dung goi l1a bé nap EPROM ( Program)

Chan Vpp dwoc cap dién ap goi la dién ap lap trinh ( thwéng 1a 12 V)
Dir liéu tai cac chan dir liéu sé dwoc ghi vao 6 nh& xac dinh bé&i cac chan dia ch
khi ¢c6 xung dwa vao chan PGM

EPROM ho 27x

S6 hiéu

Dung lwvong

2708
2716
2732
2764
27128
27256

1Kx8
2Kx8
4Kx8
8Kx8
16Kx8
32Kx8
64Kx8




EPROM 2716

So’ d6 chan Chu ky doc
U2
0 g A0 00 io O Address x X
‘3—6 Al 01 TD
O——— A2 o2 =5—U
o~ 2 A3 03 5’1 —
O——— A4 04 ==—U E —
O—3As 05 [~ \ /
o 1|As 067 -
23 | A7 o7
O A8
22
O— A9
19 A10 output < >
20 | —
OE
12 10
18 | 9 q A




SO SANH 1 SO LOAI ROM

Loai ROM Thoi gian ghi Thot gian doc s6 lan ghi Kich thudc
ROM NA 35ns 0 Mbits
PROM 1us/bit 35ns 1 128 Kbits
EPROM 1ms/bit 45 ns 3 16 Mbits
Flash 1us/2 KB 35ns 1 triéu GBiIts
EEPROM 10 ms/page 200 ns 10000 Mbit
FeRAM 60 ns 50 ns 1000 ti 32 Mbits
MRAM 5ns 5ns 1015 4 Mbits




Pic diém:
- 6 transistors 1 bit: dat!
« Bi mat dir liéu khi mat nguén
* Nhanh: the&i gian doc va ghi 5 ns
* Lién tuc tiéu thu nang lwong
Ung dung:
* B6 nhé& nho va nhanh (cache)
SRAM HO 62X

S6 hiéu | Dung lwong

6208 1Kx8
6216 2Kx8
6232 4Kx8
6264 8Kx8
62128 16Kx8
62256 32Kx8
62512 64Kx8




DRAM

Pac diém:
- 1 transistor 1 bit: ré, tuy nhién viéc diéu khién qua trinh lam twoi lam
tang gia thanh cuia DRAM
« Chi tiéu thu nang lwong trong qua trinh lam twoi va truy nhap
- Twong do6i nhanh: th&i gian doc va ghi 50 ns
« Mé6i mét hang phai dwoc lam twoi sau 4 ms
> Néu c6 1024 hang, chu ky lIam twoi sé 1a 4 us
Pwoc dung lam bd nhé chinh trong cac hé vi xir ly

Vi du: TMS 4464 (64K*4)

CAS: cho phép chot dia chi cot
RAS: cho phép chét dia chi hang




THIET KE BO NHO’

Vi du 1 : Xét hé vi xt Iy c6 bd nhé 512KB
B6 nhé gdm 1 khéi nhé 512K

7FFFF
7FFFE

20023

00001
00000




THIET KE BO NHO’

Dieu gi xay ra khi vi xtr ly doc 6 nh& 20023 ?
B6 nhé gdm 1 khéi nhér 512K

0

7FFFF
7FFFE

11110000
20023

00001
00000

MOV AX, 2000H
MOV DS, AX




THIET KE BO NHO’

Diéu gi xay ra khi vi xtr ly doc 6 nhé& A0023 ?
B& nhé gdm 1 khéi nhé 512K

0

7FFFF
7FFFE

11110000
20023

00001
00000

MOV AX, AOOOH
MOV DS, AX




THIET KE BO NHO’

> Néu chan A19 dé trong thi viéc doc 6 nhé 20023h khéng khac gi
doc 6 nhé& A0023h
>M6t 6 nh& chiem 2 dia chi vat ly



THIET KE BO NHO’

: Hé vi xt&r ly gom 2 khoi nhé 512KB
B6& nhé gém 2 khéi nhé 512K

7FFFF
7FFFE

: : 20023
00000




THIET KE BO NHO’

Diéu gi xay ra khi hé vi xtr ly doc 6 nhé 20023h
B nhé gdm 2 khédi nhé 512K

BX
CX
DX

CS
SS
DS
ES

01010101

7FFFF
7FFFE

20023

00001

11110000

00000




THIET KE BO NHO’

KET LUAN :
> Néu chan A19 dé tréng thi 2 chip nh& cung hoat déng.

»>Néu 8086 xuat 1 dia chi dé doc 6 nhé thi ca 2 chip nhé déu xuat so
liéu ra cung 1 lwott

- xung dot bus

Giai phap :

Néu A19 & mirc logic 1 thi chip trén hoat déng
Néu A19 & mirc logic 0 thi chip dwéi hoat ddong
- mach giai ma




THIET KE BO NHO’

Diéu gi xay ra khi hé vi xtr ly doc 6 nhé 20023h
B nhé gdm 2 khédi nhé 512K

A19
A18 Al

| 8 7FFFF
A, .. 7FFFE

BX
CX

DX D,

CS D . : 20023
SS

DS MEMR 00001
ES MEMW 00000




@#wm’ﬂ . .
f@g THIET KE BO NHO
NS A

== Khong gian dia chi b6 nh¢

A19A18A17A16 A15A14A13A12

00000 0000|{000GO0

PRFFR 101 11(1111

50000N 1000{0000

FRFFFR 1171111111




THIET KE BO NHO’

Thiét ké b nhé cho hé vi xtr ly Ia ghép n6i mét so chip
nh& c6 san vao Bus hé thong cua hé vi xwr ly do sao cho
dam bao dwoc dung lwong can thiét va khéng c6 dung dé
xay ra

Thiet ké bé nhé thwe chat 1a thiet ké mach giai ma ngoai




THIET KE BO NHO

Gi&i thiéu IC giai ma 74138
Pé IC hoat dong thiét l1ap nhw sau :
12 G1
0>G2A
0> G2B

INPUT OUTPUT

<
|
<
N
<
w
<
N
<
(62
<
»
<
\l

PR RPRPRRPRREPROR
PR RPRPRPRPORBR
PR PRPPRPRORPRFBR
PP P ORRLRR
P RPORRPRRERRER
P ORPRRPRRPREREREPR
ORPRPRPRRPRELPREPR




THIET KE BO NHO’

Bai toan : Hay thiét ké bé nhé cho 8088 vé&i cac yéu cau sau

Bd nhé gom c6 SRAM va EPROM

SRAM c0 dung lwong 2kX8 va co dia chi tte 00000h

EPROM c6 dung lworng 2kX8 va c6 dia chi tiép theo ngay sau phan
SRAM

Str dung cac chip nhé EPROM 2716 , SRAM 6216 ; cac cong logic va
chip giai ma 74138




THIET KE BO NHO’

Bwéc 1 : Vé ban d6 bé nhé

2KB= 2048 byte = 211 byte
>can 11 bit dja chi
00000000000b - 11111111111b
(000h > 7FFh)
FFFFF

7FF
FF800

-1

FFFFFh

OOFFFh

00800h
007FFh

00000h




THIET KE BO NHO’

Bwéc 2 : Trién khai cac dia chi bién tir HEX sang BIN

A19A18A17A16 A15A14A13A12 A11A10A9A8 A7A6A5A4

00000h [0 0O 0O 00O00O 0000O 00O0O

O0O7/FFh [0 0 O O 00O00O 0111 (1111
00800h [0 O 0O 0000O 1000 00O00O

OOFFFh [0 0 O O 0000O 1111 1111

FFFFFh |1 1 1 1 1111 1111 1111

xet : SRAM :A,; 2 Ay =0




THIET KE BO NHO’

Bwéc 3 : Vé mach giai ma ngoai
Yéu cau ciia mach giai ma ngoai:

Cac tin > ] ] B
higu dia chi j> Cac tin hiu
ctia A-Bus i dung lam tin
MACH GIAI > hiéu chon
MA NGOA| chip cho céac
. Chipnho
Cac tin
hiéu diéu
khién cua j>
R1/S




THIET KE BO NHO’

Vé mach giai ma ngoai

:

74138

w N —, O

(62}

< << << <<=
(0)} EEN

\l

AlO_AO

——>

»
»

—0

—)O

6116
2Kx8

D7-DO

AN

AlO'AO




THIET KE BO NHO’

Buwéc 4 : Thirlai Poc bé nhé SRAM tai dia chi 005E4h
005E4h = 0000.0000.0101.1110.0100b

D-BUS

AN

AlO_AO




Hay thiét ké bé nhé cho 8088 véi cac yéu cau sau :

Bd nh& 16KB gom c6 SRAM va ROM

SRAM c6 dung lwong 8kX8 va cé dia chi tir 00000h

ROM c6 dung lwong 8kX8 va co dia chi tiép theo ngay sau phan

SRAM
Str dung cac chip nhé EPROM 2764 , SRAM 6264 ; cac cong logic va
chip giai ma 74138




Bwéc 1 : Vé ban doé bé nhé
" - FFFFFh

8KB = 213 pyte
—>can 13 bit dia chi 03FFFh
0000000000000b - 11111111121211b

Chiém dung khéng gian bd nho:
213= 1FFF h

02000h
O1FFFh

00000h




Bwéc 2 : Trién khai cac dia chi bién tir HEX sang BIN

/\19/\18/\17/\1

6

/\15/\14/\13/\1

2

/\11/\10/\9/\

8

ALAAA

4

ALALA A

0

00000h

O1FFFh
02000h

03FFFh

FFFFFh

0000O

0000O
0000O

0000O

1111

00O00O

0001
0010

0011

1111

xét :

SRAM : A, > A, =0




GIAI

Vé mach giai ma ngoai
A12_A0

— A

»
»

> WO
=)

— 0 OE
74138

N

>0 WE

w

(62}

A12'A0

——>
>0
—)O

o

9
< <X < << <<

:




THIET KE BO NHO’
Thir lai

A12_A0

= O

74138

N

w

(&)

e
>

S

< << << <<=
(0)} EEN

\l




Hay thiét ké bd nhé cho 8088 v&i cac yéu cau sau :

Bd nhé 1MB gom c6 SRAM va ROM

ROM gom c6 2 phan, moi phan c6 dung Iwong 128kX8 va nam & phan
dau tién va phan cuoi cung cua bé nhé&

SRAM c6 dung lwong 768kX8 va cé dia chi nam & gitra 2 phan ROM

St dung cac chip nh& EPROM 271024 (128Kx8) , SRAM 621024 ; cac
cong logic va chip giai ma 74138




FFFFFh
E0000h
DFFFFh

C0000h
BFFFFh

A0000h
9FFFFh

80000h
7FFFFh

60000h
5FFFFh

40000h
3FFFFh

0000h

BAN DO BO NHO

“-\

2 khoi ROM moi
khoi 128K

6 kh6i RAM mdi
khbi 128K

128Kx6 =768KB




A10A18A17A 16 A1sA14A13A 1 A11A10AAg ArAcAsA,
00O 00O 00O

00000h
1FFFFh
20000h
3FFFFh
40000h
5FFFFh
60000h
7FFFFh
80000h
9FFFFh
A0000h
BFFFFh
C0000h
Fh

o
o
o
o
o
o

B P R PR RO O0O0O0O0O0O0OO0o
P P PO O O0OO0KR R RER P OOO
O, ORr OF OFRr ORFR O R
m O O R OF OFr ORFR O

O, ORr OF OFRr ORFP OFr O
P Ok ORFR OF OF OR O R
) m O O R OF OFR OFR O R
D P O O FP OF OFP OFR OB

D P Ok O R OF OFRP OFRP OFrR O
b O O FRP OF OF OFR O R

P O Ok OOFRFR L OOTLHRIRO
orokr ook Ok Ok O PP
O OFr OFR OF OFR OF O
Ok OFr ORPR OFR OFR OF O R
O OFr OR OF OFR OF O
Ok OFrr ORP OFR OFP OFR OLFrR O
O OFr OR OF OFR OFR O
Ok OFr ORPR OFR OFR OF O R
> P O OPFRP OF, OFP OPF O PR

r O PO PP, OMFOPFPOPRFP, O O






THIET KE BO NHO CHO 8051

Hay thiét ké bd nh& cho 8051 v&i cac yéu cau sau :

EPROM c6 dung lwong 64KB va nam & phan dau tién va phan cudi cung cua
boé nhé&

SRAM c6 dung lwong 768kX8 va c6 dia chi nam & giiva 2 phan ROM

Str dung cac chip nhé EPROM 271024 (128Kx8) , SRAM 621024 ; cac cong
logic va chip giai ma 74138




000
001

010
011
100
101
110
111

OO0OPFrROORFrOLPR




000
001

010
011
100
101
110
111

P OOOO0OO0OOLR




3.3 Thiet ké hé thong cac cong I/O
CAC KIEU GIAO TIEP VOl NGOAI VI

Memory bus

Bus
Adapter

1/0 Bus

L 1/0 'I 1/0 L 1/0 I|
ontrolle ontrolle ontrolle

1/0 1/0 1/0
Device Device Device




CAC KIEU GIAO TIEP VOI NGOAI VI

Giao tiép kiéu tham do, méc noi (handshaking)
1. CPU kiém tra trang thai cua thiet bi ngoai vi
2. Néu thiét bi ngoai vi san sang trao déi dir liéu viéc trao doi sé dwoc thuc
hién b&i tin hiéu méc noi
3. Néu thiét bi ngoai vi chwa san sang, CPU sé thwc hién céng viéc khac va
quay lai bwéc 1
<  Giao tiep bang ngat (Interrupt)
1. Thiét bi ngoai vi muén trao déi dir liu vé&i CPU, né sé gtri tin hiéu yéu cau
ngat t&¥i chan INTR cua CPU
2. CPU chap nhan yéu cau ngat bang cach gri tjn hiéu INTA t&i thiét bi ngoai vi
3. CPU thwc hién chwong trinh con phuc vu ngat

%  Giao tiép bang truy cap bd nhé trwc tiep (DMA)
1. Thiét bi ngoai vi mudn truy cap trwc tlep bé nh& khong théng qua CPU, né
dwa tin hiéu yéu cau t&i chan HOLD cua CPU thong qua khoi diéu khién DMA

2. CPU chap nhan va gtri tin hiéu HLDA t&i khéi diéu khién DMA va treo cac
bus

Khéi diéu khién DMA sé diéu khién viéc trao déi dir liéu giira thiét bi ngoai vi
va bé nh&



CAC KIEU GHEP NOI VAO/RA

Thiét bi vao/ra c6 khéng gian dia chi cach biét

FFFF
Dia chi: 0000H-FFFFH I/O Expansion Area
M/10=0 PCI Bus, user apps _—
and main-board : |
functions 1200
COM1
03F8 -
\ - ren > Eior Floppy disk
Vao/ra dir liéu bang o
Iénh IN, OUT — CGI adapter
0380
Vi du: L -
IN AX, OOH i | R Hard disk
IN AL, FOH t_umlz_um -:ﬂtl-:-rem o200
and ISA Bus COM 2
IN AX, DX D2FE
(n]o]-7-Y
OUT 00H, AX - 8255(PPI)
OUT FOH, AL Cnes —
DX, AX D040 Timer
0024 fum
Interrupt controller
DMA controller

Fixed I/O areas

Variable Port
I/O instructions

Fixed Port
I/O instructions



CAC KIEU GHEP NOI VAO/RA

Thiét bi vao/ra cé6 cung khéng gian dia chi v&i bé nh&

10/M=1

Vao ra div liéu bang bat ky Iénh
di chuyéen dir liéu nao giira
CPU va bd nhé

Vi du:
MOV AX, [OFF3H]




O O I~ OO < M| N
U23 7415244
Input 0 2 18 DO /]
Input 1| 4 | 1AL 1Yl ™16 DL/ IOM
‘ 1A2 12 fF——

Input 2 6 3 3 (14 D2 /]
Input 3| 8 }24 i¥4 (12 D3/ 17 AD
Input 4| I P 1 (9 D4/ 16 Al
Input 5 13155 2 (7 D5 /] 15 A2
Input 6| 15 zﬁs 2¥3 |5 D6/ 14 A3
Input 7| 17 2A4 2Y4 |3 D7 /] u32 12 254
19 4 11 AG
22 1] IN1 1 3 10 A7

1 OR3 2 1 OR16 [

9 A8
8 A9
. 7 ALO
Input Address : 8000h 6 AL
5 AL2
MOV DX, 8000h : o

IN AL, DX

|
A

p dung bé dém 74LS244 va dién tré kéo 1én & dau vao
4 dia chi 8000h ghép noi vé&i 8088




THIET KE CONG XUAT 8 BIT CHO 8088

Str dung bd chot 74LS374
Mach giai ma dia chi 0080h ghép noi véi 8088
Khong gian dia chi tach biét véi bdé nhé



vcc
o
—
(@}
<SS R3
L L
SHEIDIHNDS
| O~ OO <F| M| N
U23 7415244 u2s
Input 0 2 [ 1yy |18 P0.0__/I\P0.0 3o I Output 0
Input 1 4 16 P0.1__I\P0.1 4 5
1A2 1Y2 D1 Q1 Output 1
Input 2 6 14 P0.2 _/fJ\P0.2 7 6
1A3 1Y3 D2 Q2 Output 2
Input 3 8 12 P0.3 _I\P0.3 8 9
1A4 1Y4 D3 Q3 Output 3
Input 4 11 9 P0.4_/I\P0.4 13 12
2A1 2y1 D4 Q4 Output 4
Input 5 13 7 P0.5 _/I\P0.5 14 15
2A2 2Y2 D5 Q5 Output 5
Input 6 15 5 P0.6 _Q\P0.6 17 16
Input 7 17 | 243 2Y3 73 Po.7__ A\PO.7 18 | D6 Q6 19 Output 6
2A4 2v4 : . D7 Q7 Output 7
2G 319 L bcik  oc pt N
1G D=
— — J— —
7415374 =
OR2 AND2
CLR P2.0 B B SETB P2.0

MOV A, PO MOV PO, A




VI MACH GHEP NOI VAO RA SONG SONG 8255

" Giao tiép cac thiéet bi twong thich TTL vé&i vi xir ly

= Thwéng dworec dung dé giao’tiép ban phim va may in trong cac may
tinh PC (dwéi dang la moét khoi trong chip tich hop)

= Can chén trang thai doi khi lam viéc véi vi xir ly >8 Mhz

= C6 24 dwdrng vao ra va cé 3 ché dé lam viéc

=Trong cac may PC, dia chi cong ctia 8255 la 60H-63H




SO DO KHOI CUA 8255

D, - D, ¢— Dem

di lieu

> khien 1 >

—>

T —

|, khién 2

Pieu <> cénga —> PArPA;

(8 bit)

<:> Céng C <:> PCq_- PC?

cao (4 bit) o |

(=) céngc <P PC,-PC,

thap (4 bit) <«

céongB <—=) PB.-PB;,

(8 bit)




CAU TRUC CUA 8255 ( c6 dia chi cong 60H)

82C55

PAQ
rPAl
PA

PA

PA4
PAS
PAG
PAY

PBO
PB%
PB4
PB>3

PBo
PBY

PCo
PC1l

1 U= W= O

—4%




CAC CHE PO (MODE) LAM VIEC CUA 8255

¢ MODE 0 : Ché dé vaolra co s&
Cac cong PA, PB, PC cé thé dwoc dinh nghia la cac cong vao hoic ra

< MODE 1 : Ché dé vaolra c¢é6 xung cho phép

Cac cong PA, PB c6 thé dinh nghla la cac cong vao hoac ra vé&i cac tin
hiéu moc noi (handshaklng) do cac chan cua cong PC dam nhan

< MODE 2 : Ché dé vaolra 2 chiéu

-Céng PA co thé dwoc dinh nghla la cong vao/ra 2 chiéu vé&i cac tin
hiéu moc noi (handshaklng) do cac chan cua cong PC dam nhan

- Lac nay cong PB cé thé lam viéc & ché dé 0 hoic 1




) DINH NGHIA CHE PO LAM VIEC CHO CAC CONG

pé thiét 1ap ché dé lam viéc cho cac cong PA,PB,PC ta thiét 1ap thanh
ghi tir diéu khién (CWR) thich hop
;6 H 4 3 2

Group A IIIIIIII

! - (7o 1 -I —
ort C (PCY - PC4) . -
1 - input Port C (PC3 - PCO)

1 = input
0 output 0 = r:mF; ot
Port A Port B
l=1 1 = input

| = input
0 = output 0 = output
Mode Mode

00 = mode 0 0 = mn:l::lreD
01 = mode 1 l = mode 1
1x = mode?2




PA output

1(0(10[")x]|=

v

PC,;

WR —>0

PA| )

PC,—> OBF,
INTE,| PC,|l<— ACK,

PC,| > INTR,

2
PC,s <=

OBF : bd dém phat day

- da nhan dwoc dir liéu

PA input

0

1

111y [

X

i

PC,-

RD —>0

; TIN HIEU HANDSHARING O’ MODE 1

PA<]

PC,

5 IBF,

_______

PC,

<— §TB,

PC,

5 INTR,

2
PCy, <>

IBF : bd dém thu day
STB: cho phé '



_______

<— ACKg ‘hr_u_T__EP_g PC,/<— STB,
5 INTR, J} PC,—> INTR;

ﬁ >0 RD >0

PB output PB input







GHEP NOI 8255 VO'I VI XU’ LY

e Thiét bi

ngoai Vi

Thiét bi
ngoai Vi

GIAI MA
DIA CHI 2. L.
" CAO Thiét bi

ngoai vi




LAP TRINH CHO 8255

Vidy 1: Gia str chip 8255 c6 dia chi 60h, thiét lap dé 8255 lam viéc &
ché do sau :

Port A : mode 0, vao (l)

Port B : mode 0, ra (O)

Port C (PCH) cao : mode 0, vao
Port C thap (PCL): mode 0, ra

Xac dinh tir diéu khién= CWR?

BAI GIAI :
Ttr diéu khién : CWR = 10011000b = 98h
Dia chi ttr dieéu khién = 63h?
Chwong trinh :

MOV AL, 98h
OUT 63h, AL




LAP TRINH CHO 8255

Vidu 2 : Gia st chip 8255 c6 dia chi 60h
a- Thiét lap dé 8255 |am viéc & ché do sau :
Port A : mode 2, ra
Port C cao : mode 2, vao
Port B: model,ra
Port C thap : mode 1, ra
b- Vé cac chan tin hiéu cua 8255
c- Port C con bao nhiéu bit dé lam céng 1/0?



LAP TRINH CHO 8255

BAI GIAI :
al/ Tt diéu khién : CWR = 11001100B = CCh
b/ Dia chi ttr diéu khién (CWR) = 63h

PA,

PC3 — INTR,
PC4 + STB,
IBF,

PC6 «—— ACK,
PC7 — OBF,

MOV AL, CCh
OUT 63h, AL

INTRg «— F

PB,
PB,

aa cUa PC da dung hét dé lam ca

OBF,
ACKg

[IVLN
N Lo

Vg
[ ]



LAP TRINH CHO 8255

Vi du 3 : Chip 8255 c6 phéi ghép nhw hinh bén. N6 dwoc cau hinh dé lam viéc
nhw sau :PA (modeO, input); PB(modeO , output); PC(modeO , output)
a- Xac dinh dia chi PA,PB,PC,CWR 8255
b- Xac dinh ttr diéu khién
c- Viét chwong trinh doc tiv
cong PA va xuat gia tri vira
doc ra cong PB va PC




LAP TRINH CHO 8255

a- 8255 hoat déng khi tin hiéu dwa vao CS=0
-2 A7-A2 = 010100 ( A7-A2)

A7-A2 A1A0 Address Port

010100 00 50h PA
010100 01 51h PB
010100 10 52h PC
010100 11 53h CWR

b- Tt diéu khién (CWR) = 10010000b=90h

c- Chwong trinh

MOV AL ,90H ; dwa tir dieu khién vao AL

OUT 53H,AL ; gUri tir dieu khién dén CWR
; doc twr port A vao thanh ghi AL
: xuat AL




LAP/XOA BIT

Khi cac bit cua port C dung lam céac tin hiéu Hanshacking cho portA va portB
trong model hodc mode2. Cac bit nay c6 thé dwoc set/clear (lap/x6a)

Pé lap hodc x6a 1 bit ctia PC ta dung ttr diéu khién sau:

/7 6 5 4 3 2 1 0
1| X[ X| X

SELEC BIT 1=SET
0=CLEAR




LAP/XOA BIT

Vi du : Gia str dia chi cua 8255 la 60h

Clear bit 6 cua PC
OUT 63H, OCH  00001100B =0CH

Set bit 7 cua PC

OUT 63H, OFH ; 00001111B =0FH




Chwong 4

Kién tric phan mém cua hé thong vi xtv ly




TAP LENH CUA 8086

> Nhoém lénh di chuyén div liéu
MOV, XCHG, POP, PUSH, POPF, PUSHF, IN, OUT

»>Cac lénh so6 hoc :
ADD, ADC, SUB, MUL, IMUL, DIV, IDIV, INC, DEC

»Cac Iénh logic :
AND, OR, NOT, NEG, XOR

» Lénh quay va dich:
RCL, RCR, ROL, ROR, SAL, SAR, SHL, SHR

> Cac lénh thao tac chudi
MOVS, MOVSB, MOVSW, CMPS

» Cac lénh diéu khién chwong trinh :
JMP, JE, JZ, INE or JNZ, JG, JGE, JL, JLE, JA, JB, JAE, JBE, JC, JNC,
CALL, INT, IRET



NHOM LENH DI CHUYEN D LIEU

» Dung dé chuyén gitra cac thanh ghi, giiva 1 thanh ghi va 1 6 nhé
hoac chuyén 1 s6 vao thanh ghi hoac 6 nh&
« Cu phap: MOV Pich, nguon
« Lénh nay khéng tac déong dén c&
* Vidu:
» MOV AX, BX
> MOV AH, ‘A’
>MOV AL, [1234H]




NHOM LENH DI CHUYEN D LIEU

Lénh XCHG
- Dung dé hoan chuyén ndi dung giira hai thanh ghi, giira 1 thanh
ghiva1 6 nh&
Cu phap: XCHG Pich, nguon
Gi®i han: toan hang khéng dwoc la thanh ghi doan
Lénh nay khéng tac déng dén c&
Vi du:
» XCHG AX, BX
» XCHG AX, [BX]




NHOM LENH DI CHUYEN D LIEU

Lénh PUSH
 Dung dé cat 1 tir tir thanh ghi hoac 6 nhé vao dinh ngan xép
Cu phap: PUSH Nguon
Mo ta: SP=SP-2, Nguon => {SP}
Gi&i han: thanh ghi 16 bit hoac la 1 tr nh&
Lénh nay khéng tac déong dén cé&
Vi du:
»PUSH BX
»PUSH PTR[BX]

Lénh PUSHF

- Cat ndi dung ctia thanh ghi c& vao ngan xép




NHOM LENH THAO TAC CHUOI

Lénh CMPS
- Dung dé so sanh tirng phan tir ctia 2 chudi cé cac phan tir cuing
loai
« Cu phap: CMPS chuéi dich, chudi nguon
CMPSB
CMPSW
* Thwc hién:
> DS:Sl 1a dia chi cia phan tir trong chudi nguon
> ES:DI 1a dia chi caa phan tir trong chudi dich
> Sau moi lan so sanh SI=Sl +/- 1, DI=DI +/- 1 hoac SI=SI +/- 2,
DI=DI +/- 2 tuy thuéc vao co hwéng DF 1a 0/1
« Cap nhat co AF, CF, OF, PF, SF, ZF




NHOM LENH SO HOC

Lénh ADD
 Lénh cdng hai toan hang
« CU phéap: ADD Pich, nguon
« Thwe hién: Pich=Pich + nguon
* Gi&i han: toan hang khong dwoc la 2 6 nhé va thanh ghi doan
« Lénh nay thay déi c&: AF, CF, OF, PF, SF, ZF
* Vidu:

» ADD AX, BX
» ADD AX, 40H
Lénh SUB
* Lénh trwr
Cu phép: SUB Pich, nguén
Thwe hién: Dich=Dich - nguén
Gi&i han: toan hang khéng dworc la 2 6 nh& va thanh ghi doan
Lénh nay thay ddi co: AF, CF, OF, PF, SF, ZF
Vidu: SUB AL, 30H




NHOM LENH SO HOC
Lénh INC

 Lénh céng 1 vao toan hang la thanh ghi hoac 6 nhé&
Cu phap: INC Dich
Thuwc hién: Dich=Dich + 1
Lénh nay thay doi co: AF, OF, PF, SF, ZF
Vi du:
»INC AX

Lénh DEC
* Lénh trir 1 ttr néi dung moét thanh ghi hoac 6 nhé
Cu phap: DEC Dich
Thwc hién: Dich=Dich - 1
Lénh nay thay déi co: AF, OF, PF, SF, ZF
Vi du:
» DEC [BX]




NHOM LENH SO HOC

Lénh MUL
 Lénh nhan sé6 khéng dau
« Cu phap: MUL nguén
* Thwc hién:
> AX=AL* nguon8bit
> DXAX=AX*nguon16bit
« Lénh nay thay déi co: CF, OF
* Vidu:
> MUL BL
Lénh IMUL

« nhan sb cé dau




NHOM LENH SO HOC

Lénh DIV
« Lénh chia 2 s6 khéng dau
Cu phap: DIV nguon
Thuwc hién:
> AL = thwong (AX / nguon8bit) ; AH=dw (AX / nguon8bit)
» AX = thwong (DXAX / nguon16bit) ; DX=dw (DXAX /
nguon16bit)
Lénh nay khéng thay doéi c&
Vi du:
> DIV BL
Lénh IDIV
« chia 2 sd c6 dau




NHOM LENH SO HOC

Lénh CMP
* Lénh so sanh 2 byte hoac 2 twr

Cu phap: CMP Pich, nguén

Thwc hién:
>Pich = nguon : CF=0 ZF=1
>Pich> nguon : CF=0 ZF=0
>Pich < nguon : CF=1 ZF=0

Gi&i han: toan hang phai cung dé dai va khéng dwoc la 2 6 nhé

Chu y : Lénh CMP thwdng dirng trwdc cac Iénh nhay cé dieu
kién.




NHOM LENH LOGIC, DICH & QUAY

Lénh AND
 Lénh AND logic 2 toan hang
Cu phap: AND Pich, nguon
Thwe hién: Dich=Dich And nguén
Giéi han: toan hang khong dwoc Ia 2 6 nh& hoac thanh ghi doan
Lénh nay thay déi co: PF, SF, ZF va xoa c& CF, OF
Vi du:
> AND BL, OFH
Lénh XOR, OR: twong tw nhw Iénh AND
Lénh NOT: dao tirng bit cua toan hang
Lénh NEG: xac dinh s6 bu 2 cta toan hang




NHOM LENH LOGIC, DICH & QUAY

Lénh RCL
« Lénh quay trai théng qua co nhé&
Cu phap: RCL Pich, CL (v&i so lan quay I&n hon 1)
RCL PDich, 1

RCL Pich, S6 1an quay (80286 tré 1én)
Thwe hién: quay trai dich CL lan
Dich la thanh ghi (trir thanh ghi doan) hoac 6 nhé
Lénh nay thay doéi co: CF, OF




NHOM LENH LOGIC, DICH & QUAY

Lénh ROL
« Lénh quay trai
Cua phap: ROL Pich, CL (v&i s6 1an quay I&n hon 1)
ROL Dich, 1
ROL Dich, So6 lan quay (80286 tr& Ién)
Thwe hién: quay trai dich CL lan
Dich la thanh ghi (trie thanh ghi doan) hoac 6 nhé
Lénh nay thay déi co: CF, OF

CF MSB




NHOM LENH LOGIC, DICH & QUAY

Lénh SHL
- Lénh dich trai s6 hoc
« Cu phap: SHL Dich, CL (v&i s6 lan dich 1&n hon 1)
SHL Dich, 1
SHL DPich, s6 lan dich (80286 tré 1én)

« Thwc hién: dich trai dich CL bit twong dwong véi Dich=Dich*2Ct
« Lénh nay thay déi c& SF, ZF, PF




NHOM LENH LOGIC, DICH & QUAY

Lénh SHR
» Lénh dich phai logic
« Cu phap: SHR Dich, CL (v&i s6 lan dich 1&n hon 1)
SHR Dich, 1
hodc SHR Pich, so6 lan dich (80286 tré 1én)
- Thuwe hién: dich phai dich CL bit
. Lénh nay thay déi c& SF, ZF, PF, CF mang gi4 tri cia LSB

MSB LSB CF

 — T



NHOM LENH XUAT/ NHAP CONG

Lénh IN
- Dung dé doc 1 byte hoidc 2 byte dir liéu tir cong vao thanh ghi AL hoac AX
« Cu phap: IN Acc, Port
« Lénh nay khéng tac déng dén c&
* Vidu:
> IN AX, OOH
> IN AL, OFOH
» IN AX, DX
Lénh OUT
- Dung dé dwa 1 byte hodc 2 byte dir liéu tir thanh ghi AL hoac AX ra cong
« Cu phéap: OUT Port, Acc
« Lénh nay khéng tac déng dén c&
* Vidu:
» OUT 00H, AX
» OUT FOH, AL
» OUT DX, AX




"g"‘
%
»

# NHOM LENH THAO TAC CHUOI

Cac lénh di chuyén chuéi MOVS, MOVSB, MOVSW
- Dung dé chuyén mét phan tir ciia chudi nay sang mét chudi khac
Cu phap: MOVS chudi dich, chuéi nguén
MOVSB
MOVSW
Thwc hién:
> DS:Sl 1a dia chi cta phan tir trong chudi nguon
> ES:DI l1a dia chi ctia phan tir trong chudi dich
> Sau mé6i lan chuyén SI=SI +/- 1, DI=DI +/- 1 hoac SI=SI +/- 2, DI=DI +/-
2 tuy thudéc vao c& hwédng DF la 0/1

Lénh nay khéng tac dong dén c&
Vi du: MOVS byte1, byte2




NHOM LENH PIEU KHIEN

> Lénh nhay khéng diéu kién : JMP
> Lénh nhay c6 diéu kién :

»Lénh vong lap : LOOP

»Lénh goi chwong trinh con : CALL

>Lénh xt ly ngat : INT, IRET




LENH NHAY KHONG PIEU KIEN JMP

Dung dé nhay t&i mot dia chi trong bd nhé
3 loai: nhay ngan, gan va xa
 Lénh nhay ngan (short jump)

> Pham vi nhay: -128 dén 127 bytes so v&i Iénh tiép theo Iénh
JMP

> Thwe hién: IP=IP + d léch

> Vi du:

XOR BX, BX
Nhan: MOV AX, 1
ADD AX, BX




LENH NHAY KHONG PIEU KIEN JMP

 Lénh nhay gan (near jump)
> Pham vi nhay: + 32 Kbytes so v&i Iénh tiép theo Iénh JMP
> Vi du:

XOR BX, BX XOR CX, CX XOR CX, CX
Nhan: MOV AX, 1 MOV AX, 1 MOV AX, 1
ADD AX, BX ADD AX, BX ADD AX, BX
JMP NEAR Nhan JMP NEAR PTR BX JMP WORD PTR [BX]

huc hién: IP=IP+ do léch IP=[BX+1] [BX]
~




LENH NHAY KHONG PIEU KIEN JMP

« Lénh nhay xa (far jump)
> Do dai lIénh 5 bytes dbi v&i nhay t&i nhan:

» Pham vi nhay: nhay trong 1 doan ma hoac nhay sang doan ma khac
» Vi du:

EXTRN Nhan: FAR
Next: MOV AX, 1
ADD AX, BX
JMP FAR PTR Next

XOR CX, CX

MOV AX, 1

ADD AX, BX

JMP DWORD PTR [BX]

JMP FAR Nhan




LENH NHAY KHONG DIEU KIEN JMP
Tom tat :
FFFFFH

+127
Nhay ngan +




LENH NHAY CO PIEU KIEN

DPoi v&i s6 ¢6 dau :

JEorJZ,JNE or JNZ, JG, JGE, JL, JLE , JC, JNC ...
DPéi v&i s6 khong dau :

JA, JB, JAE, JBE , JC, JNC ...

Nhay dwoc thuwe hién phu thudc vao cac co
La cac Iénh nhay ngan

Vi du:

Nhanl: XOR BX, BX

Nhan2: MOV AX, 1

CMPAL, 10H
JNE Nhanl
JE Nhan2




LENH VONG LAP

LOOP, LOOPE/LOOPZ, LOOPNE/LOOPNZ
La Iénh phoi hop gitra DEC CX va JNZ

XOR AL, AL XORAL, AL XOR AL, AL

MOV CX, 16 MOV CX, 16 MOV CX, 16
Lap: INCAL Lap: INCAL Lap: INCAL

LOOP Lap CMPAL, 10 CMPAL, 10
LOOPE Lap LOOPNE Lap

Lip dén khi CX=0 Lap dén khi CX=0 Lap dén khi CX=0
' hoic AL<>10 hoic AL=10




NH GOl CHUONG TRINH CON CALL

Dung dé goi chwong trinh con
C6 2 loai: CALL gan va CALL xa
« CALL gan (near call): twong tw nhw nhay gan
» Goi chwong trinh con & trong cung mot doan ma

Tong PROC NEAR Tong PROC NEAR CALLWORD PTR [BX]
ADD AX, BX
ADD AX, BX ADD AX. CX
ADD AX, CX RET
RET Tong ENDP

Tong ENDP MOV BX, OFFSET Tong
CALLBX

CALL Tong

Va0 ngan xéxp Cat IP vao ngiin xép
IP=B




LENH GOl CHU'ONG TRINH CON CALL

CALL xa (far call): tworng tw nhw nhay xa
» Goi chwong trinh con & ngoai doan ma

Tong PROC FAR CALL DWORD PTR [BX]
ADD AX, BX

ADD AX, CX
RET
Tong ENDP

CALL Tong

Cat CS vao ngin xep Cat CS vao ngan xep

CAt IP vao ngin xép Cat IP vao ngan xép

IP=IP ciia Tong IP=[BX+1][BX]
=CS cta Tong CS= [BX+3][BX+2




LENH NGAT INT & IRET

INT goi chwong trinh con phuc vu ngat (CTCPVN)
Bang vector ngat: 1 Kbytes 00000H dén 003FF H
. 256 vector ngat
» 1 vector 4 bytes, chira IP va CS cua CTCPVN
« 32 vector dau danh riéng cho Intel
» 224 vector sau danh cho ngwéi dung

Cu phap: INT Number
Vi du: INT 21H goi CTCPVN cua DOS




LENH NGAT INT & IRET

Thwc hién INT:
- Cat thanh ghi c& vao ngan xép
- IF=0 (cam cac ngat khac tac dong), TF=0 (chay suot)
« Cat CS vao ngan xép
- Cat IP vao ngan xép
e IP=[N*4], CS=[N*4+2]
Gap IRET:
- Lay IP tir ngan xép
« Lay CS tir ngan xép
- Lay thanh ghi c& tir ngan xép




DICH CHUWONG TRINH

Chworng trinh
dich hop ngilr

Chuong trinh
T lienkét

fT/

Chwong trinh
thyc thi .COM

Chwong trinh
thuwc thi .EXE

Chuong trinh
ngudn (LASM)

Ma déi twong (.OBJ)
Bang liét ké (.LST)
Tham khao chéo (.CRF)

Ma thuc thi (.EXE)
Ma thurc thi (.COM)
Ban d6 (.MAP)




KHUNG CHUONG TRINH

CODE segment para public ‘code’
assume cs:code,ds:data,ss:stack

] <Cac chwong trinh con>
STACK <s0 byte> Main PROC

.MODEL SMALL

.DATA <Than chuwong trinh chinh>
<Két thuc, tré vé DOS>

Main ENDP

CODE ENDS

Main PROC DATA segment para public 'data’

< Than chwong trinh chinh> <C4ac khai bao bién va hang>

<Két thuc, tré vé DOS> DATA ENDS

Main ENDP STACK segment stack 'stack’
<Khai bao vung dém>

STACK ENDS

END Main

< Cac khai bao bién >

.CODE

< Khai bao chwong trinh con>




Vidu 1 : Hién chir “Hello” ra
man hinh

LAP TRINH CHO 8086

.Model
Stack
.Data

.Code
MAIN

Small

100

MSG DB ‘Hello! $’
Proc

:khéi dau cho DS

MOV  AX, @data

MOV DS, AX

;Hién thi 10 chao ding ham 9 ngit 21h
MOV  AH.9

LEA DX, MSG

INT 21H

stré’ vé DOS ding ham 4Ch,ngit 21h
MOV  AH, 4CH

INT 21H

Endo




LAP TRINH CHO 8086

Vi du 2 : Hién thi 50 ki tw ‘$’ trén man hinh

.Model Small
Stack 100
.Data

MSG DB ‘Hello! $’

- .Code
MAIN Proc
MOV CX,50  ;sb lan Lip
MOV AH,2  ;ham hién thj
1

MOV DL,’$> ;DL chita ky tw can hién thi
INT 21H ; Hién thi

LOOP HIEN

stré’ vé DOS ding ham 4Ch,ngat 21h

MOV AH, 4CH

INT  21H

Endp




LAP TRINH CHO 8086

Vi du 3 : Nhap chudi ky tw tir ban phim cho dén khi ngwoi ding an phim Enter. Dém va
hién thi sé ky tw da nhap ( < 10 ky tw).

S XOR CX, CX :CX=0

MOV AH,1 ;ham doc ky tw tir ban phim

TIEP: INT 21H ; doc mdt ky tw vao AL

D CMP AL, 13 ; doc CR?

JE End_while ; dang, thoat
INC CX ; sai, thém 1 Ky tw vao tong
JMP TIEP ; doc tiép

End_while:
MOV AH,2 : ham hién thij 1 ky tu
MOV DX,CX

\ ADD DL,30H ; d6i sang mi ASCII

INT 21H : hién thi




