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Chwong 1. M& dau
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1.3. Céc co s6 tinh to4n

1.4. Cac phép toan nhi phan



Chwong 1. M& dau

1.1. Lich st hinh thanh b6 vi xur ly

CPU viét tat ctia chir Central Processing Unit (tiéng
Anh), tam dich la B¢ xi ly trung tam, la mach dién tw,
la mach dién t&r thuc hién cac cau lénh, la mach dién
tor thuc hién cac cau lénh cua chwong trinh may tinh,
la mach dién tir thuc hié€n cac cau 1énh ctia chuong trinh
may tinh bang cach thuc hién cac phép tinh so hoc, logic,
so sanh va cac hoat dong nhap/xuat dir liéu
(Input/Output) co ban tir md 1énh duoc dinh san trong
mot may tinh. Thuat ngir nay d3a duoc st dung trong
nganh cbéng nghiép may tinh ké tr dau nhiing nim
1960.11 Theo truyén thong, thuat ngir "CPU" chi mot bd
xtr 1y, cu thé 1a bo phan xu Iy va diéu khién (Control
Unit) ctia n6, phan biét voi nhitng yéu o cot 18i khac cua
mot may tinh nam bén ngoai nhu bd nhé va mach diéu
khién xuat/nhap dit liéu.2!
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Chwong 1. Mo dau 13
1.1. Lich st hinh thanh b vi xur ly
Intel Core i9 : Cung cap t&i 10 15i da unlock cho video 4K Ultra HD
CPU Intel Xeon v6i 3 dong Xeon E3, Xeon E5 va Xeon E7
xuat hién Intel 80586 con goi la
1992 Pentium 64 bit chira 4 triéu
tranzito
1 983 Intel dwa ra b vi xir ly 80286 dung
trong cac may vi tinh ho AT
1 979 Intel 8086 1a loai b xi xwr ly 16 bit vai
29.000 tranzito
1972 vi xir i 8-bit dAu tién véi tén Intel-8008
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Chwong 1. M& dau o

1.2. Cau tric b vi xir 1y

o The unit of data size

» Bit: a binary digit that can have the value
Oorl

» Byte: 8 bits
» Nibble : half of a bye, or 4 bits
» Word : two bytes, or 16 bits

a The terms used to describe amounts of
memory in IBM PCs and compatibles
» Kilobyte (K): 210 bytes
» Megabyte (M) : 22° bytes, over 1 million
» Gigabyte (G) : 23° bytes, over 1 billion
» Terabyte (T) : 290 bytes, over 1 trillion
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Chwong 1. Mo dau cece
00
o0
1.2. Cau truc bo vi xur ly
fg F312 BIU  (Bus Interface Unit)
EU (Execution Unit)
CS (Control System)
ALU  (Anthmetic/Logical Unit)
F (Register ot Flag)
Instmachon N
Sueam AX= Primary accumulator
'l"u BX = Accumulator and base register
CX =  Accumulator and counter
DX = Accumulator and VO addresser

G433

Program instruction

General data and string source

Stack operation SP is used as based register
Destination string
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1.2. Cau triic bd vi xir 1y

Khéi thuc thi EU

* Khoi diéu khién (Control System - CS): ¢c6 mach giai
ma |énh. M3 |énh doc vao tir bé nhé dua dén dau
ctia bd giai m3, cac thong tin thu duoc tr dau ra clc
né sé& duwoc duwa dén mach tao xung diéu khién, két
qua la thu duoc céac day xung khac nhau (tuy theo
ma |énh) dé diéu khién hoat dong ctia cac bd phan
bén trong va bén ngoai CPU.

* Khoi logic va s6 hoc (Arithmetic and Logic Unit ALU):
dung dé thuc hién cac thao tac khac nhau véi cac
toan hang cua lénh.




getiel?

Chwong 1. Mé dau :

1.2. Cau tric bd vi xir 1y

Khoi phoi ghép bus BIU

* Khdi BIU cé nhiém vu dwa ra dia chi, doc ma lénh tw
bd nhé. N6i cach khac BIU chiu trach nhiém dua dia
chi ra bus va trao doi di¥ liéu véi bus.

* Trong BIU con c6 boé nhé dém |énh v&i dung Iu’crnng
byte dung dé duwa cic ma lénh doc duvoc nadm san
sang cho EU xu ly (bd 1énh nay con duwoc goi la hang
doilénh)

* Tom lai: khi CPU hoat déng EU s& cung cap thong tin
vé dia chi cho BIU dé khéi nay doc Iénh va di¥ liéu,
con ban than no thi giai ma |énh va thuc hién 1énh
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Chwong 1. M& dau o

1.2. Cau triic bd vi xir 1y

» Khi CPU 8088 hoat ddng, EU s& cung cap cdc théng tin vé dia chi cho BIU
doc 1énh va dit liéu dua vé gidi md |énh va thuc hién 1énh. Khéi EU gbm
cac bd tinh todn sé hoc ALU (Arithmetical Logical Unit), bd diéu khién CS
(Control System) va cac thanh ghi (Register). Tai CU c6 mach giai md Iénh
s& nhan ma lénh doc vao tir bd nhé, xir ly va dua ra mach tao xung diéu
khién. Tuy theo m3 1énh ta s& thu dwoc cac ddy xung khac nhau dé diéu
khién cac hoat dong khic nhau bén trong va bén ngoai cia CPU. Khdi ALU
c6 nhiém vu thue hién cac thao tac khac nhau véi cac toan hang cla lénh.
Tém lai EU duy tri trang thai cha CPU, kiém sodt cdc thanh ghi da nang va
todn hang lénh, tat ca cac thanh ghi va dudng truyén dir liéu trong EU cé
dung lrgng 16 bit.

B& vi x(r ly thure hién cac I1énh theo cac burdrce sau:
- Lay 1énh tir bd nho.
- Doc toan hang (néu lénh yéu cau).
- Thue hién 1énh.
- Ghi két qua.

10
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Chwong 1. Mo dau e
1.3. Cac co' s0 tinh toAn 5 Human beings use base 10 (decimal)
arithmetic
= There are 10 distinct symbols, 0, 1, 2, __,
9

o Computers use base 2 (binary) system
» There are only 0 and 1

» These two binary digits are commonly
referred to as bits

Trong Tin hoc, ngoai hé ca s 10, ngudi ta con st dung hai loai hé dém sau:

e Hé cosd 2 (Hé nhi phan): Chi str dung hai ki hiéu 0 va 1. Lay vidu, 10115 =
1x294+1x2'4+0x2%241x 2% =114.

e Hé cosb 16 (Hé thap luc phan hay hé Hexa): SUrdung cac chtrs6 tr 0 t&i 9 va 6
chtrcai A, B,C, D, E, F;trongdé A, B,C, D, E, F co gia tri lan lugt |a
10,11,12,13,14,15. Layvidu, 164 = 10 x 16" + 6 x 16* + 1 x 16° =

3621. 11
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1.3. Cac co so tinh toan q
Chuyén 12,, sang hé 2

o Divide the decimal number by 2
repeatedly

2 Keep track of the remainders

o Continue this process until the quotient s6 du
becomes zero

2 Write the remainders in reverse order L
to obtain the binary number Két qua:

Ex. Convert 25,, to binary
Quotient Remainder

12“0) = 1100(2)

25/2 = 12 1 LSB (least significant bit) e A

12/2 = 6 0 Bai tap: 1234,, = 777,
6f2 = 3 0 {

3z = 1 1

1/2 = 0 1 MSB (most significant bit)

Therefore 25,, = 11001,

12



Chwong 1. M& dau o

setien?

1.3. C4c co so tinh toan

2 Know the weight of each bit in a binary
number

2 Add them together to get its decimal
equivalent

Ex. Convert 11001, to decimal

Weight: 24 232 22 21 20
Digits: 1 1 0 0 1
Sum: 16+ 8+ 0+ 0+ 1 =25,

2 Use the concept of weight to convert a
decimal number to a binary directly

Ex. Convert 39,, to binary
32+0+0+4+2+1=39
Therefore, 39,, = 100111,

Bai tap: 10101, = 2772,

1100, =2, 7AD, s =21,
1111,=2,, 5DE, 5 =24,
1000,=72,, 8F.5=?10

1001,=2,, 25D.6 =21,

13



Chwong 1. M& dau

$38s4

1.3. Céc co so tinh toan

Thap phan Nhi phan Thap luc phan Bat phan

(Decimal) (Binary) (Hexadecimal) (Octal)
0 0000 0 0
1 0001 1 1
2 0010 2 2
3 0011 3 3
4 0100 4 4
5 0101 5 5
6 0110 5] 5]
7 0111 7 7
8 1000 8 10
9 1001 9 11
10 1010 A 12
11 1011 B 13
12 1100 C 14
13 1101 D 15
14 1110 E 16
15 1111 F 17

14
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1.4. Cac phép toan nhi phan

o 10001 L

0+1=1+0=1

1+1=10 ,1—-

15



Chwong 1. M& dau set

$i%s4

1.4. Cac phép toan nhi phan

0-0=0

0-1=-1("mwon”, vi trong
phép tinh s nhj phan
khdng dwoc sb6 am )
1-0=1

1-1=0

-1-1=-10

1000L10
© 11001

101401

16
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1.4. Cac phép toan nhi phan
Bai tap: 1011x1010

1010

110 1011 (A)
_ x1010 (B)
0000 0000
1040 1011
+ 0000
’__j_’C_)_éO _ 1011

1144100

17
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Chwong 1. M& dau

1.4. Cac phép toan nhi phan

100104 4001
100 (400 wonrnnume

Bai tap: 10011111:1100

1100 | 1101
OO 1111
0 1100
— 1111
_O—L 1100
0 11

/—

g

18



Chwong 1. M& dau

setien?

1.4. Cac phép toan nhi phan
Bai tap vé nha

110101011 + 10101=
1010011 - 1010=
10110 x 110010 =
11010011 : 1001 =

19



HOC PHAN VI XU LY - VI DIEU KHIEN

§3s.0

Chwong 2. Bo Vi xwr ly 8086/8088 cua Intel

2.1. Kién truc té chirc
2.1. Thanh ghi
2.3. Tap lénh

20
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Chwong 2. B Vi xtr ly 8086/8088 cuia Intel | 22t

2.1. Kién truc t6 chirc

Cac thong so ciia 8086 nhur sau:

- Nim sén xuat: 6/1978

- fclkmax (dong ho nhip): I0MHz

- MIPS (tri¢u Iénh/s): 0, 33

- S6 tranzitor: 29000

- Bus s6 liéu: 16 bit

- Bus dia chi: 20 bit

- Kha nang dia chi: 1 MB

- S6 chan: 40

- D06 dai bd nhé dém 1énh (hang doi): 6 byte

- C6 thé thao tac véi bit, byte, tir, tir khoi.

- C6 kha nang thuc hién phép tinh véi cac s6 8 va 16 bit c6 dau hodc khong co
dau dang nhi phan hoic thap phan, bao gom ca phép chia va nhan

21



Chwong 2. Bo Vi xw ly 8086/8088 cua Intel

§38s.0

2.1. Kién truc té chirc
EU: Execution Unit, khoi
thwc hién 1énh.

BIL’J: Bu§ Interface Unit,
khoi phéi ghép bus.

ALU: Arithmetic and Logic
Unit, khdi s6 hoc va logic.

E.U (Execution Unit)

Ciic thanh gh
da ning

Ciic thanh ghi

con ird vis chi s

AX

BX

CX

DX

SP

BP

|

DI p———x«

[

Ciic thanh ghi dogn
vt con tro lénh

| B.LU (Bus Interface Unit)
|

DS

55
Es

U

>

T 0

Bus dit [iéu
ALL (16 b

Ciic thanh ghi tam thivi  ——~
Khii
diéu khién
! ! cua EU
ALU
Thanh ghi cir l—————

Bus div liéu
16 bil

Bus trong caa CPU
16 ban i liéu
200 bin dia chi

|
|
|
|
|
|
|
| IP
I
|
I
|
|
|
|

YA
Luogic Bus ngodi
diéu khifn K=
BUS
—— |

Bém lénh (hang dai lénh)

6 bvic

22



Chwong 2. B6 Vi xwr ly 8086/8088 cua Intel | 3:¢

2.1. Kién truc t6 chirc

BIU: Cung céap cac chuc nang lién quan dén viéc nhan 1énh va xép hang 1énh,
luu trit cAc todn hang va dinh vi cac dia chi. Khdi nay ciing cung cap Cac chirc
nang diéu khién BUS co sd. Trong hau hét cac truong hop thoi gian thuc hién
lénh va lay 1énh va thuc hién 1énh I tring nhau. Chinh diéu nay 1am ting kha
ning hoat dong cua vi xu Iy thong qua viéc cai thién Bus. Trong khi khoi thuc
hién 1énh dang ban ron voi 1énh hién thoi thi BIU d3 co thé bat dau viée lay cac
1énh ké tiép tir bo nhd va phan cudi cua ching duoc dit trong mot RAM ndi bd
toc do cao duogc goi la hang doi. Po dai cua hang doi nay vai vi xu Iy 8086 1a
6byte. K§ thuat hang doi 1énh cho phép BIU st dung bd nhd rat hiéu qua. BIU s&
lay m& 1énh trong bd nhé réi dua vao hang doi. Theo cach nay BIU c6 thé cung
cap cac 1énh mot cach lién tuc ma khong doc chiém BIU. Piéu nay lam giam
dang ké thoi gian chét trén Bus. Hang doi 1énh 1am viéc nhu mot bd dém 1énh
FIFO (First In First Out, vao trudc ra trudce).

23



Chwong 2. B Vi xwr ly 8086/8088 cua Intel | 2

2.1. Kién truc t6 chirc

EU: Nhan cac 1énh duoc 1ay ra trude tir hang doi 1énh va cung cap cac toan
hang, cac dia chi cho BIU dé khoi nay doc 1énh va dir liéu. Trong khi d6 ban
than EU sé& giai ma 1énh, thuc hién, r6i lai chuyén cac két qua tdi BIU dé luu trir.
Thao tac duogc thuc hién trudc tién cua EU la viéc giai ma 1énh va khoang thoi
gian nay c6 vé nhu 14 13ng phi dbi voi CPU khi ma dudng nhu chang c6 mot
hoat dong vé mat dién ndo dién ra & trén Bus. Nhung trong thuc té, chinh khoang
thoi gian nay 1a khoang thoi gian duoc BIU khai thac dé 1ay trude cac cau 1énh
tiép theo nhu da dugc md ta & trén.

24
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Chwong 2. B Vi xtr ly 8086/8088 cuia Intel | 2::

2.1. Kién truc t6 chirc

ALU: Pay chi 1a mét tap con ctia EU, nhung trong thuc té nd gidong nhu mot
ph?m ¢ cau trac doc 1ap, chiu trach nhi€ém thuc hién cac thao tac s6 hoc va cac
thao tac logic. Cac toan hang c6 thé 1a dit liéu tirc thi, dir liéu tir cac thanh ghi
hoac dir li¢u dugc luu trir trong bd nhé. Trong khi do két qua lai dugc dinh vi
trong mot thanh ghi hoac trong by nhéd va 6 co trang thai dugc cap nhat dua trén
két qua ctia cac thao tac nay

25
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HOC PHAN VI XU LY - VI DIEU KHIEN |::

Vé so kién triac VXL 8086 va chirc nang tirng
khéi (2d)

26
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Chwong 2. Bo Vi xw ly 8086/8088 cua Intel | 222

2.2. Thanh ghi trong 8086

Cac thanh ghi c6 thé duoc chia lam 4
nhém lan luot c6 tén la:

- Cac thanh ghi doan: CS, DS, SS,
ES.

- Cac thanh ghi da nang: AX, BX,
CX, DX.

- Céac thanh ghi con tré va chi so: IP,
BP, SP, SlI, DlI.

- Thanh ghi co. FR (Flag).

8086/88/286
13 g7
AX |AH_|AL rau ) .
gx |BH |BL Céic thanh ghi chung
CX |[CH |CL
DX |DH_[DL
BP
SI
DI
SP
CS , .
DS Cac thanh ghi
S phin doan
ES
IP — Con tro 1énh

— Thanh ghi c&

27



Chwong 2. Bo Vi xw ly 8086/8088 cua Intel

set0

2.2. Thanh ghi trong 8086

E.U (Execution Unit)

B.I.U {Bus Interface Unit)

Ciic thanh gh
da ning

Ciic thanh ghi

con ird vis chi s

AX

BX

CX

DX

SP

BP

|

DI p———x«

[

Eu.l;dt[ chi
20 Bl

Ciic thanh ghi dogn
vivcon tro lénh

|
|
k=

Bus div liéu
16 bil

NN Bus dif Ligu
ALL (16 b

Ciic thanh ghi tam thoi

e EE— |

Khii
diéu khién
cua EU

Thanh ghi cir

Bém lénh (hang dai lénh)

6 bvic

|

|

|

| CSs

| [ Ds

|| ss

| ES Bus trong caa CPU

| IP 16 bit di licu

| 200 bit dia chi

| U

| SR}

| Luogic Bus ngodi
diéu khién [G=>

| BUS

|

| K

28
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2.2. Thanh ghi trong 8086

Thanh ghi doan

Khoéi BIU dua ra trén BUS dija chi 20 bit dja chi. Nhu vay 8086 c6 kha ning
phan biét dugc 220 = 1.048.576 =1M 6 nhé hay 1MB. Trong khong gian 1MB
nay bd nhd can duoc chia ra thanh cac ving khac nhau danh riéng dé:

- Chtra ma chuong trinh.

- Chira dit liéu va két qua trung gian ctia chuong trinh.

- Tao ra mot vung nhé dic biét goi 1a ngan xép (stack) dung vao viéc quan 1y cac
thong s cta bo vi xir 1y khi goi chuwong trinh con hodc trd vé tir chwong trinh
con.

29
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Chwong 2. B6 Vi xwr ly 8086/8088 cua Intel

2.2. Thanh ghi trong 8086

Thanh ghi doan

Vi xtr ly 8086/8088 c6 cac thanh ghi 16 bit:

-CS (Code Segment): Thang ghi doan ma, chra dia chi bat dau cua
doan chwong trinh (doan m&a) ROM.

-DS (Data Segment): Thanh ghi doan di liéu, chira dia chi bat dau cua
doan di liéu, bao gdm cac tham sd, cac bién, cac mang sb liéu...

-SS (Stack Segment): Thanh ghi doan ngan xép, chra dia chi bat dau
cla mang stack. Day 1a mét mang cia RAM, noi ma dir liéu ton tai trong
cac thanh ghi dwoe lwu trir trong subt qua trinh ngat.

-ES (Extra Segment): Thanh ghi doan di liéu phu, chira dia chi bat dau
cda ving nhé bd sung.

30
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Chwong 2. B6 Vi xwr ly 8086/8088 cua Intel

2.2. Thanh ghi trong 8086

Thanh ghi doan

Moi su trao doi thdng tin trong hé thong vi xtr Iy déu ding dia chi vat ly, con dia
chi duoc tao bai thanh ghi doan va thanh ghi 1éch nhu trén duoc goi la dia chi
logic va duoc Ky hiéu nhu sau:

Dia chi logic = Thanh ghi dogn: Thanh ghi léch

Dia chi logic ton tai dudi dang gia tri cac thanh ghi cu thé bén trong CPU va khi
can thict truy nhap 6 nhd nao dé thi né phai duwoc doi ra dia chi vat ly dé roi dua
|én bus dia chi . Viéc chuyén doi nay do mot bd tao dia chi thuc hién. Pia chi vat

ly ctia 6 nhé duoc tinh theo cong thirc sau:

20 bit dia chi vat ly = Thanh ghi doan x 16 + Thanh ghi léch

31



Chwong 2. Bo Vi xw ly 8086/8088 cua Intel
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2.2. Thanh ghi trong 8086

Vi du: dia chi vat ly cua 32412H c6 thé duoc tao ra tir cac gia tri.

Thanh ghi doan | Thanh ghi léch
3000H 2412H
3200H 0412H
3240H 0012H

32



Chwong 2. Bo Vi xw ly 8086/8088 cua Intel

set0

2.2. Thanh ghi trong 8086
Cac thanh ghi da nang

Trong khoéi EU ¢ 4 thanh ghi da ning AX, BX, CX, DX. Diéu dic biét 1a khi
can chira dit liéu 8 bit thi mdi thanh ghi nay c6 thé tach ra 1am 2 thanh ghi 8 bit
cao va thap lam viéc doc lap nhau, do6 la cac thanh ghi AH va AL, BH va BL,

CHvaCL, DHvaDL

Accumulator AH AL
Base BH BL
Counter CH Gl
Data DH DL

AX
BX
CX
DX

33
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Chwong 2. B6 Vi xwr ly 8086/8088 cua Intel

2.2. Thanh ghi trong 8086

Cac thanh ghi da nang

- AX (Accumulator, Acc): Thanh chira, cac két qua cua cac thao tac thuong duoc
chira & dy, néu két qua la 8 bit thi thanh ghi AL duoc goi la Acc.

- BX (Base): Thanh ghi co s¢, thuong chira dia chi co s¢ cuia mot bang trong bd
nho.

-CX (Count): Thanh ghi dém, thuong dung dé chira s6 lan lip cua lénh lip
LOOP, con CL thuong dung chtra s6 lan dich hodc quay trong cac 1énh dich
hodc quay.

-DX (Data): Thanh ghi dit li¢u. DX va AX tham gia vao thao tac cua cac phép
nhéan hodc chia 16 bit, DX con dung dé chira dia chi cua cac cong trong cac 1énh
vao/ra dit liéu truc tiép (IN/OUT)

34



Chwong 2. B6 Vi xwr ly 8086/8088 cua Intel | 3:¢

2.2. Thanh ghi trong 8086

Céc thanh ghi con tré va chi s6

-IP (Instruction Pointer): Con tro 1énh, IP ludn tré vao 1énh tiép theo s& duoc
thuc hién nam trong doan ma CS. Pia chi day du ctia 1énh tiép theo ndy tng voi
CS:IP va duoc xac dinh theo cach da noi ¢ trén.

- BP (Base Pointer): Con tré co s, BP lubn tré vao mot dit liéu nam trong doan
ngan xép SS. Pia chi day du cia mdt phan tir trong doan ngin xép ung véi
SS:BP va dugc xac dinh theo cach da noi & trén.

- SP (Stack Pointer): Con trd ngan xép, ludn tré vao dinh hién thoi cia ngin xép
nam trong doan ngin xép SS. Pia chi day du cua dinh ngin xép tng véi SS:SP
va dugc xac dinh theo cach da noi & trén.

-SI (Source Index): Chi sé nguodn, Sl chi vao dit liéu trong doan dit liéu DS ma
dia chi day du twong ung vai DS:SI va duge xac dinh theo cach da néi & trén.

- DI (Destination Index): Chi s6 dich, DI chi vao dit liéu trong doan dit li¢u DS
ma dia chi day du tuong tng véi DS:DI va duge Xac dinh theo cach da néi o
trén.
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2.2. Thanh ghi trong 8086

Thanh ghi co FR (Flag Register)

Pay la thanh ghi kha dic biét trong CPU mdi bit ctia nd dé phan anh mot trang
thai nhat dinh cta két qua phép toan do ALU thyc hién hodc mot hoat dong cua
EU. Dya vao cac co ndy ma nguoi 1ap trinh c6 thé dua ra cac 1énh thich hop tiép
theo cho vi xtr Iy (cac 1énh nhay c6 diéu kién). Thanh ghi cd c6 16 bit nhung chi
str dung 9 bit lam bit co

X X X X O D I T S Z X A X P X C

x: Khong dugc dinh nghia
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2.2. Thanh ghi trong 8086

Thanh ghi co FR (Flag Register)

Cac co trang thai

- C hoac CF (Carry Flag): Co nhd CF = 1 khi ¢6 nhé hoac muon tir MSB.

-F hoidc P (Parity Flag): Co chan 1¢, phan anh tinh chin 1& cua tong so bit 1 ¢6
trong két qua. CF = 1 khi tong s6 bit 1 trong két qua | chan.

- A hoic AF (Auxiliary carry Flag): c& nhé phu, rat 6 y nghia khi ta lam viéc
véi cac s6 BCD, AF = 1 khi c6 nhé hoidc muon tir mot s6 BCD thap (4 bit thap)
sang mot s6 BCD cao (4bit cao).

- Z hoidc ZF (Zero Flag): Co rong, ZF = 1 khi két qiia bang 0.

- S hoiic SF (Sign Flag): Co dau, SF = 1 khi két qua am.

-0 hoidc OF (Overflow Flag): Co tran, OF = 1 khi két qua la s6 bu hai vuot ra
ngoai gia tri biéu dién cua né.
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2.2. Thanh ghi trong 8086

Thanh ghi co FR (Flag Register)

CAac co diéu khién (cO thé ldp hodc x04 bang cac lénh riéng)

-T hoidc TF (Trap Flag): Co bay, TF = 1 thi CPU lam viéc & ché do chay ting
1énh (ché do nay dung khi can tim 18i chuong trinh)

-1 hoac IF (Interrupt enable Flag): Co cho phép ngat, IF = 1 thi CPU cho phép
cac yéu cau ngat duoc tac dong.

- D hoic DF (Direction Flag): Cd huéng, DF = 1 khi CPU lam viéc véi chudi Ky
tu theo Ky tu tir phai sang trai (vi vay D chinh la co lui).

38



$38.8
Chwong 2. B6 Vi xir ly 8086/8088 cua Intel | 2:¢

3 A R |
A = g O g g g o g g g g g g o g g X

9808
N\

2RO RGOS 92 EESSa R SR 0% € 8
®F ® 4 5 » U O £ T X Z D o> > » o» <
mBEmZF® 38 S ES BB 2 = E 2B o
w > 2 Jdmz 2 * o £ = ¢ =2 3 2 =€
W o T = 7R B 7 B & R
4,_,: L = .

39



Chwong 2. Bo Vi xw ly 8086/8088 cua Intel | 222

Cau 1: Néu cau tao (hinh vé) So’ d6 cau triac caa vi xir ly
8086/8088

Cau 2: Trinh bay ngan gon chirc nang cac thanh ghi cta vi x ly
8086/8088
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2.3. Tap lénh

- ADO + AD15 [I, O]: Cac chan don kénh cho cac tin hiéu ctia bus dix liéu va bus
dia chi. Xung ALE s& bdo cho mach ngoai biét khi nao trén cac duong dé co tin
hiéu dir liéu (ALE=0) hoic dia chi (ALE=1). Tin hiéu nay chuyén sang trang thai
trd khang cao khi Bus ndi bo ghi nhan tin hiéu treo.

- A16/S3, A17/S4, A18/S5, A19/S6 [O]: Dia chi/trang thai. Dia chi A16 — A19
s€ cO mat tai cac chan do khi ALE=1 con khi ALE=0 thi trén cac chan do6 co tin
hi¢u trang thai S3 — S6. Bit S6=0 lién tuc, bit S5 phan anh gia tri bit IF cta thanh
ghi co, hai bit S3, S4 phoi hop véi nhau dé chi ra viéc truy nhap cac thanh ghi
doan. Tin hiéu nay chuyén sang trang thai tré khang cao khi Bus noi bo ghi nhan
tin hiéu treo

AD17/584 AD16/S3 Truy nhap dén
0 0 DPoan dir ligu phu (ES)
0 1 Poan ngan xép (SS)
] 0 Poan ma (CS) hodc khong doan nao
! ] Doan dir lieu (DS)
S6 ludn 1a 0 41




e otielsd
Chwong 2. Bo Vi xw ly 8086/8088 cua Intel | ¢

2.3. Tap lénh

- RD [O]: Poc. Tin hiéu doc cho biét bd vi xtr Iy dang thuc hién doc bd nhé
hay doc 1/0 phu thudc vao trang thai chan S2. RD=0 thi bus dir liéu san sang
nhén so liéu tir bd nhd hoic thiét bi ngoai vi. Tin hiéu ndy chuyén sang trang
thai tré khang cao khi Bus noi bo ghi nhan tin hiéu treo.

- READY [I]: Tin hiéu bdo cho CPU biét tinh trang san sang cua thiét bi ngoai
vi hay bo nhé. Khi READY=1 thi CPU thuc hién doc/ghi ma khéng can chén
thém céc chu ky doi. Nguoc lai khi thiét bi ngoai vi hay bo nhé co téc do
hoat dong cham, chiing c6 thé dua tin hiéu READY=0 dé b4o cho CPU biét
ma cho chung, luc nay CPU tu dong kéo dai thoi gian thuc hién Iénh doc/ghi
bang cach chén thém cac chu ky doi.

- INTR [I]: tin hiéu yéu cau ngat che dugc. Khi c6 yéu cau ngat ma co cho
phép ngat IF=1 thi CPU két thic 1énh dang 1am dg, sau d6 di vao chu ky chap
nhén ngat va dua ra bén ngoai tin hiéu INTA=0.

- TEST [I]: Tin hiéu tai chan nay duoc kiém tra boi 1énh WAIT (xem phan tap
1énh). Khi CPU thyc hién 1énh WAIT ma luc d6 tin hiéu TEST=1 no s€ cho
cho dén khi TEST=0 thi né méi thyc hién Iénh ticp theo 49
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2.3. Tap lénh

- NMI [1]: Tin hiéu yéu cau ngat. Tin hiéu nay khdng chiu su khong ché cua co
IF va no s& dugc CPU nhan biét bang tdc dong cua suon Ién cua xung yéu
cau ngat. Nhan dugc yéu cau ndy CPU két thlic 1énh dang 1am d& sau d6 no
chuyén sang chuong trinh phuc vu ngat kiéu INT 2.

- RESET [I]: Tin hiéu khoi dong lai 8086. Khi RESET=1 kéo dai it nhat trong
thoi gian 4 chu ky dong ho thi 8086 budc phai khoi dong lai.

- CLK [I]: Tin hiéu déng ho (xung nhip). Xung nhip cé d6 rong la 77% va
cung céap nhip lam viéc cho CPU.

- Vcce [I]: Chan nguoén nubi, tai ddy CPU duoc cung cap nguon +5V+10%,
340mA.

- GND [O]: Hai chan ngudn dé ndi véi diém 0V caa ngudn nudi.

- MN/MX [1]: Chan diéu khién hoat dong ctia CPU theo ché do MIN/MAX.
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2.3. Tap Iénh

Ché do MIN: Chan MN/MX dugc nbi thang vao +5V ma khdng qua dién tro.
Trong ché dd6 MIN tat ca céc tin hiéu diéu khién lién quan dén thiét bi ngoai vi
truyén thong va bé nhd da co san trong 8086, vi vay viéc phdi ghép vai cac thiét
bi d6 rat dé dang va chinh vi tan dung duogc cac phoi ghép ngoai Vi cO san nén co
thé giam gia thanh hé thong.
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2.3. Tap lénh

- IO/M [O]: Tin hiéu nay phan biét trong thoi diém da dinh phan ttr ndo trong
cac thiét bi vao/ra (I0) hoac bo nhé (M) dugce chon lam viéc vo1 CPU. Trén
bus dia chi ltc d6 sé co cac dia chi tuong tng ctia cac thiét bi d6. Chan nay &
trang thai tré khang cao khi pP chap nhan treo.

- WR [O]: Xung cho phép ghi. Khi CPU dua ra WR=0 thi trén bus dir li¢u cac
dir liéu d3 6n dinh va chung s& dugc ghi vao bo nhd hoic thiét bi ngoai vi tai
thoi diém dot bién WR=1. Chan nay & trang thai trd khang cao khi pP chap
nhan treo.

- ALE [O]: Xung cho phép chot dia chi. Khi ALE=1 c6 nghia la trén bus don
kénh AD c6 cac dia chi cua thiét bi vao/ra hay ciia 6 nhd. ALE khong bao gid
¢ trang thai trd khang cao, khi CPU bi treo thi ALE=0.

- DT/R [O]: Tin hiéu diéu khién cac dém hai chiéu cua bus dir liéu dé chon
chiéu chuyén trén bus D. Chan ndy ¢ trang thai tré khang cao khi pP chap
nhan treo.
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2.3. Tap Iénh

- DEN [O]: Tin hiéu bdo cho bén ngoai biét Ia lic nay trén bus don kénh AD
¢ dir liéu 6n dinh. Chan nay & trang thai trd khang cao khi PP chap nhéan
treo.

- HOLD [I]: Tin hiéu yéu cau treo CPU dé mach ngoai thuc hién viéc trao doi
dir liéu voi bd nhd bang cach thAm nhép truc tiép (Direct Memory Access,
DMA). Khi HOLD=1, CPU s& tu tach ra khoi hé thong bang cach treo bus A,
bus D, bus C ciia n6 (c4c bus & trang thai tré khang cao) dé bo diéu khién
DMA (DMA Controller, DMAC) ¢6 thé lay dugc quyén diéu khién hé thong
dé 1am céc cong viéc trao doi dir liéu.

- HLDA [O]: Béo tin hiéu cho bén ngoai biét yéu cau treo CPU dé dung cac
bus di duogc chap nhan va CPU 8086 di treo cac bus A, bus D va mdt s tin
hiéu cua bus C.

- SSO0 [O]: Tin hiéu trang thai. Tin hiéu nay giong nhu SO ¢ ché d6 MAX va
duoc ding két hop vai I0/M, DT/R dé giai ma cac chu ky hoat dong cua bus.
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2.3. Tap lénh

Dinh dia chi cua b vi xu ly 8086

Lénh ctia bd vi xtr 1y dugce ghi bang cac ky tu dudi dang goi nhé dé nguoi su
dung d& nhén biét. P6i v6i ban than bo vi xir 1y thi 1énh cho né dugec mi hoa
dudi dang cac s6 0 va 1 (con goi 1a ma may) vi d6 1a dang biéu dién thong tin
duy nhat ma may c6 thé hiéu dugc. Vi 1énh cho bd vi xir 1y duoc cho dudi dang
ma nén sau khi nhan 1énh, bd vi xtr 1y phai thuc hién giai ma Iénh roi sau d6 méi
thue hién 1énh Mot 1énh ¢6 thé c6 d6 dai mét vai byte tuy theo b vi xur 1y.

Do6i voi vi xir Iy 8086 mot 1énh c6 do dai tir 1 dén 6 byte.

Ta s& dung 1énh MOV dé giai thich cach ghi 1énh néi chung cia 8086.

Byte | Byte 2 - Byte 3 Byie 4
Ljojoyoj1rya _
DispL DispH
Opcode D|IW|MOD| REG R/M
Hodc
Disp: Displacement (dich chuyén) Bia chi truc tiép Dia chi truc tiép
phin thip phin cao
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2.3. Tap lénh

Dinh dia chi ctia bo vi xw ly 8086

Lénh ctia bd vi xtr Iy duge ghi bang cac ky tu dudi dang goi nhé dé nguoi su
dung dé nhan biét. D6i véi ban than bo vi xir Iy thi 1énh cho n6 duge mi hoa
dudi dang cac s6 0 va 1 (con goi 1a ma may) vi d6 1a dang biéu dién thong tin
duy nhat ma may c6 thé hiéu dugc. Vi 1énh cho bd vi xir Iy duoc cho dudi dang
ma nén sau khi nhan 1énh, bo vi xtr Iy phai thuc hién giai ma 1énh réi sau d6 méi
thuc hién 1énh Mot 1énh c6 thé c6 d6 dai mot vai byte tuy theo bo vi xu 1y.

Doi voi vi xir Iy 8086 mot 1énh c6 do dai tir 1 dén 6 byte.

Ta s& dung 1énh MOV dé giai thich cach ghi 1énh n6i chung cta 8086.

Byte | Byte 2 - Byte 3 Byie 4
Ljojoyoj1rya _
DispL DispH
Opcode D|IW|MOD| REG R/M
Hodc
Disp: Displacement (dich chuyén) Bia chi truc tiép Dia chi tryc tiép
phin thip phin cao
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2.3. Tap lénh

Tir day ta thay dé ma hod 1énh MOV can it nhat 2 byte. Trong d6 6 bit ¢au ding
dé chira ma 1énh, 6 bit nay ludn 1a 100010. d6i véi cac thanh ghi doan thi diéu
nay lai khac. Bit W diing dé chi ra rang mot byte (W=0) hoidc mot tir (W=1) s&
dugc chuyén di. Trong thao tac chuyén dir liéu, mot todn hang lubn bat budc
phai 1a thanh ghi. Bo vi xt 1y st dung 2 hoic 3 bit (REG) dé ma hoa cac thanh
ghi trong CPU nhu sau:

Thanh ghi Ma Thanh ghi doan | Ma
W=1| W=0 CS 01
Bit D dung dé chi hwéng di AX | AL | 000 DS L
cQa d liéu. D = 1 thi di liéu BX BL | 011 ES 00
dén thanh ghi, D = 0 thi d CX CL | 001 SS 10
lieu di ra twe thanh ghi. DX DL | 010
SP AH | 100
DI BH 111
BP CH 101
SI DH | 110
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Té89 10

2.3. Tap lénh

Hai bit MOD (ché d6) clng véi ba bit R/M (thanh ghi/bd nhé) tao ra 5 bit ding
de chi ra cheé do dia chi cho cac toan hang ctua 1énh. Bang sau cho ta thay cach
ma hod cac ché do dia chi.

OD
00 01 10 11
R/M

=0 | W=l
000 [ BX+SI] [BX+SI|+d8 | [BX+SI]+d16 AL AX
001 | BX+DI| [BX+DI+d8 | [BX+DI]+d16 CL CX
010 [BP+SI] |[BP+SI]+d8 | [BP+SI]+dl16 DL DX
011 |BP+DI] [BP+DI|+d8 | [BP+DI]+d16 BL BX
100 [ST] [SI]+d8 [SI]+d16 AH SP
101 [ DI} [DI]+d8 [DI]+d16 CH BP

D16
110 . ) : [BP]+d8 [BP]+d16 DH SI
(dia chi truc tiép)

111 [BX] [ BX]+d8 [BX]+d16 BH DI
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T88%9 10

2.3. Tap lénh

Hai bit MOD (ché d6) clng véi ba bit R/M (thanh ghi/bd nhé) tao ra 5 bit ding
de chi ra cheé do dia chi cho cac toan hang ctua 1énh. Bang sau cho ta thay cach

ma hod cac ché do dia chi.

Vi du 1: MOV CL, [BX]

Byte 1 Byte 2

L1ojojofrjojprjojorojojoprprfry}l
Opcode D|W|MOD| REG R/M

Ma lénh MOV: 100010

D = 1: Chuyén t6i thanh ghi

W =0: Chuyén 1 byte

MOD: ¢ ché do 00 vaR/M 1a 111
REG: 001 ma hoa CL
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T88%9 10

2.3. Tap lénh

Hai bit MOD (ché d6) clng véi ba bit R/M (thanh ghi/bd nhé) tao ra 5 bit ding
de chi ra cheé do dia chi cho cac toan hang ctua 1énh. Bang sau cho ta thay cach

ma hod cac ché do dia chi.

Vidu 2: MOV AH, 2Ah
Byte 1 Byte 2 Byte 3

reil} - g

1{fO(O1O 1011 {O0jOfOf1(OLOL|1{0[0O]O|2[O(1]O]1]0
Opcode DIW|MOD| REG R/M 2Ah

Mi 1énh MOV: 100010
D = 1: Chuyén t6i thanh ghi

W =0: Chuyén 1 byte

MOD: 6y ché dé 00 va R/M 1a 110: Dia chi truc tiép
REG: 100 mia hoa AH

2Ah = 00101010 dir liéu can chuyén téi AH
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Té89 10

2.3. Tap lénh

Vi du 3: MOV CX, [BX][SI]+DATA

DATA la mo6t bién trong by nho, do 1a dia chi léch va la mét hﬁng (vi du nhu

OBFF).
Lénh nay sé& sir dung 4 byte t6 chirc nhur sau:
_ Byie | o Byie 2 B Byte 3 o Byic 4
tlojojoft]oft|t]t|ofolojt]ofolojt|tfr]|1]1 tfolojolof1]o
Opcode D|W|MOD| REG R/M FFh 0Bh

Ma Iénh MOV: 100010

D = 1: Chuyén t6i thanh ghi

W =1: Chuyén 1 Word
MOD: & ché do 10 (offset 16 bit) va R/M 1a 000 (su dung thanh ghi co so
BX va thanh ghi chi s6 SI).
REG: 001 ma hoa thanh ghi CX.
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2.3. Tap Iénh

Ché do dia chi thanh ghi

Trong ché d6 dia chi nady ngudi ta sir dung cac thanh ghi cé san trong CPU nhu
la c4c toan hang dé chira dit liéu can thao tac, vi vay khi thuc hién co thé dat toc
d6 truy nhap cao hon so véi cac 1énh truy nhap dén bd nhd.

Vi du:

MOV BX, DX ;copy noi dung DX vao BX
ADD AX, BX ;cong AX voi BX roi ghi ket qua vao AX
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2.3. Tap lénh

Ché a0 dia chi tirc thi

Trong ché d6 ndy toan hang dich la mot thanh ghi hay mot 6 nhé, con toan hang
nguén la mot h?mg s6. Ta co thé dung ché dd dia chi nay dé nap dir li¢u can thao
tac vao bat ky thanh ghi nao trir (thanh ghi doan va thanh ghi cd) va bat ky 6
nh¢ nao trong doan dir li¢u DS.

Vi du:

MOV CL, 100 ;chuyen 100 vao CL.

MOV AX, 0BC8h ;chuyen OBC8h vao AX de roi

MOV DS, AX ;copy noi dung AX vao DS (vi khong duoc chuyen truc tiep vao
thanh ghi doan)

MOV [BX], 20 ;chuyen 20 vao o nho tai ;dia chi DS:BX.
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2.3. Tap lénh

Ché a6 dia chi truec tiép
Trong ché do dia chi nay mot toan hang chira dia chi 1éch cua 6 nhé dung chira
dir 1liu, con toan hang kia c6 the la thanh ghi ma khong duoc la 6 nhé.

Vi du:
MOV AL, [0243H] ;chuyen noi dung 0 nho DS:0243 vao AL

MOV [4320], CX ;chuyen noi dung CX vao hai o nho lien tiep DS:4320 va
DS:4321
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2.3. Tap lénh

Ché do dia chi gian tiép qua thanh ghi

Trong ché d6 dia chi ndy mot toan hang l1a mot thanh ghi dugc str dung dé chua
dia chi léch ctia 6 nhé dir liéu, cOn toan hang kia chi cd thé 1a thanh ghi ma
khong duoc la 0 nhd.

Vi du:

MOV AL, [BX] ;copy noi dung o nho co dia chi DS:BX

MOV [SI], CL ;copy noi dung CL vao o nho co dia chi DS:SI

MOV [Dl], AX ;copy noi dung AX vao hai o nho lien tiep co dia chi DS:DI va
DS:(DI+1)
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2.3. Tap lénh

Ché d¢ dia chi twong doi co s

Trong ché do dia chi ndy cac thanh ghi co sé nhu BX va BP va c4c hang sb biéu
dién cac gia trj dich chuyén duogc dung dé tinh dia chi hiéu dung cua toan hang
trong cac vung nhé DS va SS.

Vi du:
MOV CX, [BX]+10 ;copy noi dung hai o nho lien tiep co dia chi DS:BX+10 va
DS:BX+11 vao CX
MOV CX, [BX+10] ;cach viet khac cua lenh tren
MOV CX, 10+[BX];cach viet khac cua lenh tren
MOV AL, [BP]+5 ;chuyen noi dung o nho co dia chi SS:BP+5 vao AL Quan sat
trén ta thay:10 va 5 | c4c dich chuyén cta cac toan hang tuong (ng.
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2.3. Tap lénh

Ché d¢ dia chi twong ddi chi so

Trong ché d6 dia chi nay cac thanh ghi chi s6 nhu SI va DI va cac hing sb biéu
dién cac gia trj dich chuyén duogc dung dé tinh dia chi hiéu dung cua toan hang
trong cac vung nhé DS.

Vidu

MOV CX, [S1]+10 ;copy noi dung hai o nho ;lien tiep co dia chi DS:SI+10 va
DS:Sl+11vao CX

MOV CX, [SI +10];cach viet khac cua lenh tren

MOV CX, 10+[Sl];cach viet khac cua lenh tren

MOV AL, [DI]+5 ;chuyen noi dung o nho co dia chi DS:DI+5 vao AL
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2.3. Tap Iénh

Ché d¢ dia chi twong ddi chi sb co s&

Két hop hai ché do dia chi chi s6 va co sé ta c6 ché do dia chi chi s co sé.

Trong ché do nay ta ding ca hai thanh ghi co sé 1an thanh ghi chi so dé tinh dia

chi cta toan hang. Néu ta dung thém ca thanh phan biéu dién sy dich chuyén

ctia dia chi thi ta c6 ché do dia chi tong hop nhat: Ché d6 dia chi twong d6i chi

$O €O s0.

Vi du:

MOV BX, [BX][SI]+10 ;chuyen noi dung ;hai o nho lien tiep co dia chi
DS:BX+SI+10 va DS:BX+SI+11 vao CX

MOV AL, [BP+DI+5] ;chuyen noi dung o ;nho co dia chi DS:BP+DI+5 vao AL
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2.3. Tap lénh

Ché do dia chi chudi (string) — mang

Mot chubi (string) 1a mot diy cac byte hodc word lién tiép trong bd nhd. Cac
1énh thao tac v6i chudi khong sir dung bat ky mot ché do dia chi nao & trén. Mét
chudi co thé co do dai tdi da 1én tdi 64K-bytes (mot segments). Ché do dia chi
chudi sir dung cac thanh ghi SI, DI, DS va ES. Véi tat ca cac 1énh thao tac chudi
déu str dung SI dé tré vao byte dau tién cua chudi ngudn va DI trd vao byte dau
tién cua chudi dich.

Vi du: Gia str: DS=1000h, ES=2000h, SI=10h, DI=20h)
MOVSB ;Sao chép chudi tir 10010h dén 20020

61



Té@e3 10
Chwong 2. Bo Vi xw ly 8086/8088 cua Intel | 222

2.3. Tap Iénh

Ché do dia chi cong (port)

Trong ho vi xu Iy 80x86 cua Intel c6 khoéng gian dia chi cho bé nhd va cong

vao/ra |a tach biét nhau. Khong gian dia chi cong cé thé Ién dén 65536 cong

(64K-ports). Pia chi ciia mot cong cd thé duoc xac dinh boi mot hang gia tri

kiéu byte (pham vi = 0..255)

Vi du:

IN AL, 40h ;Poc cong — sao chép noi dung tai ;cong c6 dia chi 40h vao thanh
ghi AL

OUT 80h, AL ;Ghi cong — giri dir liéu trong ;thanh ghi AL t6i cong c6 dija chi
80h. Pia chi cta cong ciing cO thé dugc xac dinh gian tiép qua
thanh ghi (Khi nay pham vi t6i d3 s& 1a 65536 cong).
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2.3. Tap lénh

Tap Iénh cua vi xir ly 8086

-Nhom cac 1énh van chuyén (sao chép) dit liéu.
-Nhom céc 1énh tinh toan s6 hoc.

- Nhom cac 1énh tinh toan logic.

- Nhom cac Iénh dich, quay toan hang.

- Nhom cac 1énh nhay (ré nhanh).

- Nhom cac Iénh 1ap.

-Nhém céc 1énh diéu khién, dic biét khac.
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2.3. Tap lénh

Nhom cac 1énh vin chuyén (sao chép) dir liéu.
LDS — Load register and DS with words from memory (nap mét tir (tr bd nhé)
vao thanh ghi cho trong 1énh va mét tir tiép theo vao DS).
Dang Iénh:

LDS Dich, Nguon
Trong do:
- bich la mot trong cac thanh ghi: AX, BX, CX, DX, SP, BP, SI, DI.
-Nguén la 6 nhéd trong doan DS dugc chi ra trong 1énh.
Vi du:

LDS SI, STR_PTR
Nap vao thanh ghi SI noi dung 2 6 nhé STR_PTR va STR_PTR+1 va nap vao
DS ndi dung 2 6 nhd STR_PTR+3 va STR_PTR+4. cac 6 nhd nady déu nam
trong doan dir liéu DS va chtra dia chi cua chudi Nguén. Do vay sau do DS:SI
chi vao dau chudi Ngudn can thao tac
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2.3. Tap lénh

Nhom cac 1énh vin chuyén (sao chép) dir liéu.
LEA — Load Effective Address (nap dia chi hiéu dung vao thanh ghi).
Dang 1énh:
LEA  Dich, Nguon
Trong do:
- bich la mot trong cac thanh ghi: BX, CX, DX, BP, SI, Dl.
-Nguén la tén bién trong doan DS dugc chi rd trong 1énh hodc 6 nhé cu thé.

Vi du:

LEA DX, Label ;nap dia chi lech cua Label vao DX

LEA CX, [BX][DI] ;nap vao CX dia chi hieu dung do BX va DI chi ra
EA=BX+DlI
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2.3. Tap lénh

Nhom cac 1énh vin chuyén (sao chép) dir liéu.
LES — Load register and ES with words from memory (nap mot tir (tir bd nhé)
vao thanh ghi cho trong 1énh va mot tir tiép theo vao ES).
Dang Iénh:
LES Dich, Nguon
Trong do:
- bich la mét trong cac thanh ghi: AX, BX, CX, DX, SP, BP, SI, DI.
-Nguén la 6 nhéd trong doan DS dugc chi ra trong 1énh.

Vi du: LDS DI, [BX]
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2.3. Tap lénh

Nhom cac 1énh vin chuyén (sao chép) dir liéu.
MOV — Mov a byte or word (chuyén mét byte hay tir)
Dang Iénh:
MOV Pich, Nguon
M0 ta: Pich«Nguon Trong d6 toan hang dich va Nguon co thé tim dugc theo
cac ché do dia chi khac nhau, nhung phai c6 cing d6 dai va khong duoc phép
dong thoi 1a hai 6 nhé hodc hai thanh ghi doan.
Vi du:
MOV AL, AH ;AL—AH
MOV CX, 50 'CX<«50
MOV DL, [SI] ;DL {DS:SI}
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2.3. Tap Iénh

Nhom cac 1énh vin chuyén (sao chép) dir liéu.
MOVS/MOVSB/MOVSW — Move String byte or String word
Dang Iénh:
MOVS Chuoi dich, Chudi Nguon
MOVSB
MOVSW
M@ ta: Phan tir chudi dich«phan tir chudi Nguodn
OUT - Output a byte or a work to a port.
Dang 1énh: S
OUT Port, Acc
MO ta: Acc— {Port}
Vi du:
OUT 45H, AL ;dua du lieu tu AL ra cong 45H
MOV DX, 0 ;xoa DX
MOV DX, 00FFH ;nap dia chi cong vao DX
OUT DX, AX ;dua du lieu tu AX ra 00FFH 63
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2.3. Tap lénh

Nhoém céc 1énh van chuyén (sao chép) dir liéu.
POP — Pop word from top of Stack (1ay lai 1 tir vao thanh ghi tir dinh ngan x¢&p)
Dang Iénh: POP Dich

POPF — Pop word from top of Stack to Flag register (1ay 1 tir vao thanh ghi co
tur dinh ngan x¢&p).
Dang 1énh: POPF

PUSH - Push word on the Stack (cat 1 tir vao ngin xép)
Dang 1énh: PUSH Nguon

PUSHF - Push Flag register to the Stack (cat thanh ghi c& vao ngin xép)
Dang 1énh: PUSHF

XCHG — Exchange (hoan d6i ndi dung hai toan hang)

Dang 1énh: XCHG Dich, Nguén 69
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2.3. Tap Iénh

Nh6m céc 1énh tinh toan sé hoc.
ADC — Add with Carry (cong c6 nho)
Dang Iénh:
ADC  Dich, Nguon
M6 ta: Pich < DPich + Nguén + CF
Cong hai toan hang Pich va Nguon véi cd CF két qua luu vao Pich. Cac co bi
thay doi: AF, CF, OF, PF, SF, ZF.

Vi du:

ADC AL, 74H ;AL<—AL+74+CF
ADC CL, BL ;CL«—CL+BL+CF
ADC DL, [SI] ;DL<—DL+DS:S+CF
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2.3. Tap lénh

Nhém cac 1énh tinh toan so6 hoc.
ADD — Add (cong hai toan hang)
Dang Iénh:
ADD  Pich, Nguon
Mo ta: Pich < DPich + Nguon Cong hai toan hang dich va Nguodn két qua luu
vao dich. Cac co bi thay doi: AF, CF, OF, PF, SF, ZF.

Vi du:

ADD DX, CX :DX«DX+CX
ADD AX, 400 ;:AX<«—AX+400
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2.3. Tap lénh

Nh6m céc 1énh tinh toan sé hoc.
SUB — Substract (trir hai toan hang)
Dang Iénh:
SUB Pich, Nguon
M6 ta: Pich«Dich - Nguon Toan hang dich vao Nguon phai chira cling mot
loai dir liéu va khéng dugc dong thoi 1a hai 6 nhd, ciing khong duoc la thanh ghi
doan. C4c co bi thay do6i: AF, CF, OF, PF, SF, ZF.
Vi du:
SUB AL, 78H AL—AL-78H
SUB BL, CL ‘BL«—BL-CL
SUB DL, [SI] ;DL—DL-{DS:SI}
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2.3. Tap lénh

Nh6m céc 1énh tinh toan sé hoc.
SBB — Substract with Borrow (trir c6 muon).
Dang Iénh:
SBB Pich, Nguon
M6 ta: Dich«Pich-Nguon-CF Toan hang dich vao Nguon phai chira cing mot
loai dir liéu va khéng dugc dong thoi 1a hai 6 nhd, ciing khong duoc la thanh ghi
doan. C4c co bi thay do6i: AF, CF, OF, PF, SF, ZF.
Vi du:
SBB AL, 78H :AL<—AL-78H-CF
SBB BL, CL ;BL«BL-CL-CF
SBB DL, [SI] :DL—DL-{DS:SI}-CF
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2.3. Tap lénh

Nh6m céc 1énh tinh toan sé hoc.
DEC — Decrement (giam byte hay word di mot gia tri)
Dang Iénh:
DEC  Dich
DEC trir toan hang Pich di 1. Toan hang Pich co thé |4 byte hay word. Cac co
bi thay doi: AF, OF, PF, SF, ZF.

Vi du:

MOV BX, 1200H ;chuyen 1200H vao BX
DEC BX ;BX=11FFH
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2.3. Tap lénh

Nh6m céc 1énh tinh toan sé hoc.

MUL — Multiply unsigned byte or word (nhan s6 khong dau)

Dang Iénh:

MUL Nguon

Thuyc hién phép nhan khéng dau véi todn hang Nguon (6 nhd hodc thanh ghi)
vé6i thanh ghi tong.

-Néu Nguén 1a s6 8 bit: AL*Nguon. S6 bi nhan phai 1a s6 8 bit dit trong AL,
sau khi nhan tich luvu vao AX

-Néu Nguon 12 s6 16 bit: AX*Nguon. S6 bi nhan phai 1a s6 16 bit dit trong AX,
sau khi nhan tich luu vao DXAX. Néu byte cao (hoic 16 bit cao) cta 16 (hoic
32) bit két qua chira 0 thi CF=OF=0. C4c co bi thay doi: CF, OF.

Vi du:

MUL CX 'AXXCX — DXAX

MUL BL ‘ALXBL — AX
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2.3. Tap Iénh

Nh6m céc 1énh tinh toan sé hoc.
DIV — Division (chia khong dau)
Dang Iénh:

DIV Nguon
Toan hang Nguon 14 s6 chia. Tuy theo do dai toan hang Nguon ta cé hai truong
hop bo tri phép chia.
-Néu Nguon 12 1a s6 8 bit: AX/Nguon, thuong dé vao AL, so du dé vao AH
-Néu Nguon 12 s6 16 bit: DXAX/Nguon, thuong dé vao AX, so du dé vao DX
Néu thuong khéng phai 1a s6 nguyén né duogc 1am tron theo s6 nguyén sat dudi.
Néu Nguon biang 0 hoic thuong thu duoc 16n hon FFH hoic FFFFH (tuy theo
d6 dai ctia todn hang Nguon) thi 8086 thuc hién 1énh ngat INT 0.
Vidu:
- MOV AX, 0033H ;chuyen 0033H vao AX
-MOV BL, 25 DIV BL ;AL=02H va AH=01H
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2.3. Tap lénh

Nhém cac 1énh tinh toan so6 hoc.
IDIV — Integer Division (chia c6 dau)
Dang Iénh:
IDIV  Nguon
Thuc hién modt phép chia c¢6 dau thanh ghi tong (va phan md rdng cia nod) cho
toan hang Nguon.
- Sau phép chia AL (AX) chira thuong s6 (s6 c6 dau), AH (DX) chira s6 du (s6
c6 dau).
-Dau cia s du trang véi dau cua sb bi chia.
-Néu Nguon = 0 hodc thuong nam ngoai dai -128...+127 hoic - 32768...32767
(tuy theo do dai Nguon) thi 8086 thuc hién 1énh ngat INT 0. Cac co bi thay doi:
khong.
Vi du:
IDIV CL
IDIV BX
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2.3. Tap Iénh

Nh6m céc 1énh tinh toan sé hoc.
IMUL — Integer Multiplication (nhan cé dau)
Dang Iénh:
IMUL  Nguon
Tuy theo d6 dai toan hang Nguon ta ¢ 2 truong hop bo tri phép nhan, chd dé
ngam dinh cho so bi nhan va két qua.
-Néu Nguon 12 s6 ¢ dau 8 bit: ALxNguon. Sau khi nhan AX«tich.
-Néu Nguon 12 s6 ¢6 dau 16 bit: AXxNgudn. Sau khi nhan DXAX«tich.
Vi du:
IMUL CL

IN — Input data from a port (doc dit liéu tir cong vao thanh ghi Acc).
Dang 1énh:
IN Acc, dia_chi cong
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2.3. Tap lénh

Nhém cac 1énh tinh toan so6 hoc.
IN — Input data from a port (doc dit liéu tir cong vao thanh ghi Acc).
Dang Iénh:
IN Ace, dia_chi cong
Vi du:
IN AL, 45H ;doc mot byte tu mot cong duoc xac dinh trong che do tuc thi IN
AX, 0046H ;doc hai byte tu mot cong duoc xac dinh trong che do tuc thi IN AX,
DX ;doc mot tu tu mot cong dang bien
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2.3. Tap lénh

Nh6m céc 1énh tinh toan sé hoc.
INC — Increment (tang toan hang Ién 1)
Dang Iénh:
INC dich
MO ta: Dich « Dich + 1 Lénh nay tang dich Ién 1, twong dwong véi viec ADD
dich, 1 nhung chay nhanh hon. Céc cd bi thay do6i: AF, OF, PF, SF, ZF.
Vi du:
INC AL
INC BX
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2.3. Tap lénh

Nh6m céc 1énh tinh toan sé hoc.
NEG — Negation (lay bu hai cuia mot toan hang, dao dau cia mot toan hang)
Dang Iénh:

NEG  Dich
M6 ta: Pich«0-Bich NEG lay 0 trir cho dich (co thé 1a 1 byte hodc 1 tir) va tra
lai két qua cho toan hang dich, néu ta lay bu hai cta -128 hodc -32768 ta sé
duoc két qua khong doi nhung OF=1 dé béo 1a két qua bi tran vi s6 duong 16n
nhat bicu dién dugc 14 +127 va +32767. Cé4c co bi thay doi: AF, CF, OF, PF,
SF, ZF
Vi du:
NEG AL :AL—0-(AL)
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2.3. Tap lénh

Nhom céac 1énh Logic.
AND (phép va logic)
Dang Iénh:

AND Pich, Nguon
M6 ta: Pich « Pich » Nguon Thuc hién phép va logic hai toan hang va luu két
qua Va0 toan hang dich. Ngudi ta thuong st dung dé che di/gitt lai mot vai bit
nao do ciia mot toan hang bang cach nhan logic toan hang d6 vai toan hang tirc
thi ¢ cac bit 0/1 ¢ c4c vi tri can che di/gitr lai twong Gmg. C4c co bi thay doi:
CF, OF, PF, SF, ZF.
Vi du:
AND DX, CX ;DX«DX AND CX theo tung bit
AND AL, OFH ;che 4 bit cao cua AL
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2.3. Tap lénh

Nhom céac 1énh Logic.

NOT — Logical Negation (phu dinh logic)

Dang Iénh:

NOT Dich

NOT déao cac gia tri cuia CAc bit ctia toan hang dich. Cac cd bi thay doi: khong.
Vi du:

MOV AL, 02H ;AL=(00000010)B

NOT AL ;AL=(11111101)B
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2.3. Tap Iénh

Nhom céac 1énh Logic.
OR - Logic OR (phép hoac logic)
Dang Iénh:

OR Pich, Nguon
M6 ta: Pich = Pich vV Ngudn Toan hang Dich va Ngudn phai chtra dit liéu cling
d6 dai va khéng duoc phép dong thoi 1a hai 6 nhé va ciing khong duoc 1a thanh
ghi doan. Phép OR thuong dung dé 1ap mot vai bit ndo do ctia toan hang bang
cach cong logic toan hang d6 véi cac toan hang tirc thoi c6 cac bit 1 tai vi tri
trong tng can thiét 1ap. Cac co bi thay doi: CF, OF, PF, SF, ZF.
Vi du:
OR AX, BX ;, AX«—AXVBX theo tung bit
OR CL, 30H ;lap bit b4 va b5 cua CL len

84



Tidewh 12
Chwong 2. B6 Vi xwr ly 8086/8088 cua Intel | 22°

2.3. Tap lénh

Nhom cac 1énh dich, quay toan hang.
RCL — Rotate though CF to the Left (quay trai thong qua cd nhd)

Dang Iénh:
RCL Pich, CL MO ta:
CF fe—MSB| == LSB
Vi du:
MOV CL, 3 ;so lan quay la 3
RCL AL, CL

Trudc khi thuc hién 1énh: AL =01011110, CF =0.
Sau khi thuc hién 1énh: AL =11110001, CF = 0.
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2.3. Tap Iénh

Nhom céc 1énh dich, quay toan hang.
RCR — Rotate though CF to the Right (quay phai thOng qua co nho)
Dang Iénh:

RCR  Pich, CL

Vi du:

MOV CL, 2 ;so lan quay la 2

RCR AL, CL

Trudc khi thyce hién Iénh: AL = 11000010, CF = 1.
Sau khi thuc hién 1énh: AL = 01110000, CF =1
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2.3. Tap lénh

Nhom cac 1énh dich, quay toan hang.
ROL — Rotate all bit to the Left (quay vong sang trai)
Dang Iénh:

ROL  Pich, CL.

Mb ta
CF m—MSB| - LSE
I
Vi du:
MOV CL, 2 ;so lan quay la 2
ROL AL, CL

Trudc khi thuc hién 1énh: AL =11001100, CF =1
Sau khi thuc hién 1énh: AL =00110011, CF =1
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2.3. Tap lénh

Nhom cac 1énh dich, quay toan hang.

ROR — Rotate all bit to the Left (quay vong sang phai).

Dang 1énh: ROR Dich, CL

SAL/SHL - Shift Arithmetically Left (dich trai s6 hoc)/Shift Logically Left
(dich trai logic).

Dang 1énh: SAL Dich, CL

SHL Dich, CL
SAR - Shift Arithmetically Right (dich phai s6 hoc).
Dang 1énh: SAR Dich, CL
SHR — Shift logically Right (dich phai logic)
Dang 1énh: SHR Dich, CL
TEST — Logic Camparison (1énh so sanh logic)
Dang 1énh: TEST Dich, Nguo”‘n
XOR — Exclusive OR (1&énh logic XOR (hoac dao)).
Dang 1énh: XOR Bich, Nguo”‘n

88



TigerE 12
Chwong 2. B6 Vi xwr ly 8086/8088 cua Intel | 3:¢

2.3. Tap lénh

Nhom céac 1énh so sanh
CMP — Compare (so sanh)
Dang Iénh:

CMP dich, Nguon
CMP trir toan hang dich cho todn hang Nguon, chiing c6 thé 1a cac byte hoic
cac tir, nhung khong luu trit két qua. Cac toan hang khong bi thay doi. Két qua
ctia 1énh ndy ding dé cap nhat cac cd va cé thé duoc ding dé lam diéu kién cho
cac 1énh nhay co diéu kién tiép theo.
CMPS/CMPSB/CMPSW — Compare String Bytes or String Words (so sanh
hai chudi byte hay hai chudi tir).
Dang 1énh:

CMPS Chuoi_dich, Chuéi Nguon

CMPSB

CMPSW
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2.3. Tap lénh

Nhom céac 1énh nhay (ré nhanh)
JA/JJNBE — Jump if Above/Jump if Not Below or Equal (nhiay néu cao
hon/nhay néu khong thap hon hoic bang).
Dang Iénh:

JA NHAN

JNBE NHAN
M0 ta: IP«IP+dich chuyén Hai 1énh trén biéu dién cling mot thao tac nhay cé
diéu kién t6i NHAN néu CF + ZF = 0. Quan hé cao hon/thap 1a quan hé danh
cho viéc so sanh (do 1énh CMP thuc hién) d6 16n hai s6 khong dau. NHAN phai
nam cach xa mot khoang -128...+127 byte so véi 1énh tiép theo sau lénh
JA/JNBE. Chuong trinh s& cian ctr vao vi tri NHAN dé xac dinh gia tri dich

chuyén.

Vi du:

CMP AX, 12ABH ;50 sanh AX voi 12ABH

JA THOI ;nhay den THOI neu AX cao hon 12ABH

Tided® 12

90



TigerE 12
Chwong 2. B6 Vi xwr ly 8086/8088 cua Intel | 3:¢

2.3. Tap lénh

Nhom céac 1énh nhay (ré nhanh)
JB/JC/INAE — Jump if Below/Jump if Carry/Jump if Not Above or Equal
(nhay néu thap hon/nhay néu ¢d nhd/nhay néu khdng cao hon hoic bang).
Dang Iénh:

JB NHAN

JC NHAN

JNAE NHAN
M6 ta: IP«—IP+dich chuyén Ba 1énh trén biéu dién cing mot thao tac nhay c6
diéu kién téi NHAN néu CF = 1. Quan hé cao hon/thap 14 quan hé danh cho
viéc so sanh (do 1énh CMP thuc hién) do 16n hai s6 khéng dau. NHAN phai
nam cich xa mot khoang -128...+127 byte so véi 1énh tiép theo sau lénh
JB/JC/INAE. Chuong trinh s& cin ctr vao vi tri NHAN dé xac dinh gia tri dich
chuyén. Cac co bi thay doi: khong.
Vi du:
CMP AL, 10H ;sosanh AL voi 10H
JB THOI ;nhay den THOI neu AL thap hon 10H 91
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2.3. Tap Iénh

Nhom cac 1€nh nhay (ré nhanh)
JBE/INA — Jump if Below or Equal/Jump if Not Above (nhay néu thap hon
hoic bang/nhay néu khong cao hon).
Dang Iénh: JBE NHAN

JNA NHAN
JCXZ — Jump if CX register is Zero (nhay néu noi dung thanh dém CX rdng).
Dang 1énh:

JCXZ NHAN
JE/JZ — Jump if Equal/Jump if Zero (nhay néu biang nhau/nhay néu két qua
bang khéng)
Dang 1énh:

JE NHAN

JZ NHAN
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2.3. Tap lénh

Nhom cac 1énh nhay (ré nhanh)
JG/JNLE — Jump if Greater than/Jump if Not Less than or Equal (nhay néu 16n
hon/nhay néu khong bé hon hodc bang)

Dang I¢nh:
JG NHAN
JNLE NHAN

JGE/JNL — Jump if Greater than or Equal/Jump if Not Less than (nhay néu 16n
hon hoac bang/nhay néu khong nho hon)

Dang I¢nh:
JGE  NHAN
JNL NHAN

JL/JNGE — Jump if Less than/Jump if Not Greater than or Equal (nhay néu bé
hon/nhay néu khéng 16n hon hoic bang).
Dang 1énh:

JL NHAN

JNGE NHAN 93
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2.3. Tap Iénh

Nhom céac 1énh nhay (ré nhanh)
JLE/ING — Jump if Less than or Equal/Jump if Not Greater than (nhay néu nho
hon hoic bang/nhay néu khdng 16n hon)

Dang Iénh:
JLE NHAN
JING NHAN

JMP — Unconditional Jump (1énh nhay khong diéu kién). JIMP trao quyén diéu
khién cho ving muc tiéu mot cach khoéng diéu kién. Lénh ndy cé cac ché do
giong nhu 1énh CALL va n6 ciling phan biét nhay gan, nhay Xa.
Dang 1énh: Sau day la nhitng céach viét 1énh khéng diéu kién.

JMP NHAN
IJNE/INZ — Jump if Not Equal/Jump if Not Zero (nhay néu khong bang
nhau/nhay néu két qua khong rong).
Dang 1énh:

JNE NHAN

JNZ NHAN
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|

2.3. Tap lénh

Nhom cac 1énh nhay (ré nhanh)
JNO — Jump if Not Overflow (nhay néu khong tran)

Dang Iénh: JNO NHAN
JNP/JPO — Jump if Not Parity/Jump if Parity Odd (nhay néu parity 18).
Dang 1énh: JNP NHAN JPO NHAN
JNS - Jump Not Signed (nhay néu két qua duong).
Dang 1énh: NS NHAN
JO — Jump if Overflow (nhay néu tran) D
ang lénh: JO NHAN
JP/JPE — Jump if Parity/Jump if Parity Even (nhay néu parity chan)
Dang 1énh: JP NHAN
JPE NHAN
JS — Jump if Sign (nhay néu 4m)
Dang 1énh: JS NHAN
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2.3. Tap lénh

Nhom cac 1énh lap

LOOP — Loop if CX is not 0 (lip néu CX # 0)

Dang I¢nh: LOOP NHAN

M6 ta: Lénh ndy ding dé lip lai doan chuong trinh (gom cé&c 1énh nam trong
khoang tir NHAN dén hét 1énh LOOP NHAN) cho dén khi so lan lap CX=0.
Piéu nay co6 nghia la trude khi vao vong lip ta phai dua sé 1an 1ip mong muén
vao CX, va sau mdi lan lap thi CX tu dong giam di 1. NHAN phai nam céch xa
(dich di mot khoang) t6i da -128 byte so véi 1énh tiép theo sau 1énh LOOP.

Cac co bi thay doi: khong.

Vi du:

MOV AL, 0 ;X0a AL

MOV CX, 10  ;nap so lan lap vao CX

LAP:INC AL ;tang AL len 1

LOOP LAP Jlap lai 10 lan, AL=10
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2.3. Tap lénh

Nhom cac 1énh lap
LOOPE/LOOPZ — Loop while CX=0 or ZF=0 (1ap lai doan chuong trinh cho
dén khi CX=0 hoic ZF=0).
Dang Iénh: LOOPE NHAN
LOOPZ NHAN

M6 ta: Lénh nay ding dé lip lai doan chwong trinh (géom cac 1énh nam trong
khoang tir NHAN dén hét 1énh LOOPE NHAN hoic LOOPZ NHAN) cho dén
khi s6 1an 1ip CX=0 hodc cd ZF=0. Piéu nay c6 nghia I trudc khi vao vong lip
ta phai dua s6 lan lap mong muoén vao CX, va sau mdi lan lip thi CX tu dong
giam di 1. NHAN phai nam céch xa (dich di mot khoang) t6i da -128 byte so voi
1énh tiép theo sau 1énh LOOPE/LOOPZ. C4c co bi thay doi: khong.
Vidu: MOV AL,AH ;AL=AH

MOV CX,50 ;napso lan lap vao CX

LAP:INC AL  ;tang AL

COMP AL, 16 ;sosanh AL voi 16

LOOPE LAP ;lap lai cho den khi AL#16 hoac CX=0 97



TigerE12
Chwong 2. B6 Vi xwr ly 8086/8088 cua Intel | 3:¢

2.3. Tap lénh

Nhom cac 1énh lap
LOOPNE/LOOPNZ — Loop while CX=0 or ZF=1 (lap lai doan chuwong trinh
cho dén khi CX=0 hoic ZF=1).

Dang Iénh:
LOOPNE NHAN
LOOPNZ NHAN

M6 ta: Lénh nay ding dé lip lai doan chwong trinh (géom cac 1énh nam trong
khoang tir NHAN dén hét 1énh LOOPNE NHAN hodc LOOPNZ NHAN) cho
dén khi s6 lan 1ap CX=0 hoic c& ZF=1. Piéu nay co nghia la trude khi vao vong
lap ta phai dua sb lan lap mong mudn vao CX, va sau mdi lan lap thi CX tu
dong giam di 1.
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2.3. Tap lénh

Nhom cac 1énh lap

REP — Repeat String Instruction until CX=0 (lip lai lénh viét sau d6 cho t&i khi
CX=0). Pay la tiép dau ngir ding dé viét trude cac 1énh thao tac voi chudi dir
liéu ma ta muon lip lai mot so lan. S6 lan lip phai dé trude trong CX. Khi céc
1énh ndy dugc thuc hién thi CX tu dong giam di 1. Qua trinh 1ip két thic khi
CX=0.

REPE/REPZ — Repeat String Instruction until CX=0 or ZF=0 (I1ap lai 1&nh viét
sau do cho to1 khi CX=0 hoac ZF=0).

REPNE/REPNZ — Repeat String Instruction until CX=0 or ZF=1 (lap lai 1énh
viét sau d6 cho tdi khi CX=0 hoic ZF=1)

Tided® 12
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2.3. Tap Iénh

Nhom céc 1énh diéu khién, diic biét khac
CALL — Call a procedure (goi chuong trinh con)
Dang Iénh:

CALL Thu tuc
M6 ta: Lénh nay ding dé chuyén hoat dong cua vi xtr Iy tir chwong trinh chinh
(CTC) sang chuong trinh con (ctc). Néu ctc nam trong cing mot doan ma voi
CTC ta c6 goi gan (near call). Néu ctc va CTC nam ¢ hai doan ma khac nhau ta
co goi xa (far call).

CLC — Clear the Carry flag (xoa co nho)
Dang 1énh:
CLC
X04 co nhd CF va khéng 1am anh huong dén cac co khac.
Cac co bi thay doi: CF
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2.3. Tap lénh

Nhom cac 1énh diéu khién, dic biét khac

CLD - Clear the Direction flag (x04 co hudng)

Dang Iénh: CLD

Xo4 co hudng DF va khong 1am anh hudng dén cac co khac. Cac co bi thay doi:
DF.

CLI - Clear the Interrupt flag (xo04 cO ngat)

Dang 1énh: CLD

Xo4a co ngat IF va khong lam anh hudng dén cac co khac. Cac yéu cau ngat che
duogc s€ bi che Cac co bi thay doi: IF.

CMC - Complement the Carry flag (dao co nho).

Dang 1énh: CMC

Mo ta: CF = CF. Pao co nhd CF Céc cd bi thay doi: CF

HLT — Halt processing (dung)

Dang 1énh: HLT

INT — Interrupt (1énh goi ngat)

Dang 1énh: INT N (N=0...FFH) 101
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2.3. Tap Iénh

Nhom céc 1énh diéu khién, diic biét khac
IRET — Interrupt Return (tr& vé CTC tur ctc phuc vu ngat)

Dang Iénh: IRET
NOP — No Operation (CPU khong lam gi)
Dang Iénh: NOP

RET — Return from Procedure to Calling Program (trd vé chuwong trinh chinh tir
chuong trinh con).

Dang 1énh: RET hoac RET N

STC — Set the Carry Flag (1ap co nho)

Dang 1énh: STC

STD — Set the Direction Flag (1ap co huong).
Dang 1énh: STD

STI — Set the Interrupt Flag (1ap co cho phép ngat)
Dang 1énh: STI

WAIT — Wait for TEST or INTR Signal
Dang 1énh: WAIT 102
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Chwong 3. Vi diéu khién ho 8051 ec°

3.1. Cau tric vi diéu khién
3.2. To chirc by nhé
3.3. Tap lénh vi diéu khién 8051
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Chwong 3. Vi diéu khién ho 8051 ec°

3.1. CAu tric vi diéu khién

External lnten’ipts Counter Input
Interrupts Timer 1
CoRTo] 4K Flash 128 RAM Timer O

l
TOsc T
]

Bus Control 4 1/0 Port Bus Control

Address/Data PO P1 P2 P3
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Chwong 3. Vi dieu khién ho 8051

—1

3.1. Cau tric vi diéu khién
Cac IC cua ho MCS-51™ ¢¢ cac dac trung chung nhu sau:
*4 port I/O x 8 bit
« | giao tiép ndi tiép
* 4k khong gian by nhé chuong trinh mo rong
* 128byte khong gian bo nhd dir liéu moé rong
* Mot bo xur 1y luan ly (thao tac trén cac bit don)
* 210 bit duoc dia chi hoa
* B§ nhan/chia 4 ps.
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Chwong 3. Vi dieu khién ho 8051 :

3.1. CAu tric vi diéu khién

Cac IC cua ho MCS-51™ ¢¢ cac dac trung chung nhu sau:

Dong SP ROM RAM SO bd dinh thoi
8051 4K ROM 128 byte 2
8751 4K EPROM 128 byte 2
8951 4K FLASH 128 byte 2
8032 OK 256 byte 3
8052 8K ROM 256 byte 3
8752 8K EPROM 256 byte 3
8952 8K FLASH 256 byte 3
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3.1. Cau tric vi diéu khién 89x51

Nguon cap

(RXD)
(TXD)
(TNTO)
(THTT)
(TO)
(T1)
(W
(RO

ATALZ O
ATALT E

P1.0
P1.1
P1.2
P1.3
5
¥

P1.
Pi.
F1.
P1.7
RSET O
P3.00O
P3 10O
Fa 2L
P3.3C
P3.4 C
P3.5 0
P3.6 L
P3.7TC

nonoannn

6 o =4 oh B D kg

GND O

—

10

39
28
37
36
35
34
33
32
31
40
29
28
27
26
25
24
23
22
21

S oMW BEO O~
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Chwong 3. Vi diéeu khien ho 8051 3

|

3.1. Cau tric vi diéu khién 89x51
Reset, Thach anh, diéu khién bo nhé

VCC o
31 .
\ 1 _ 19
—- 10 uF ) |
L 30 pF
E R
ya
)
3{] pF 18
L ]
-;EE 2K
_l_ .
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Chwong 3. Vi dieu khien ho 8051 os
3.1. Cau truc vi diéu khién 89x51
. T2, P10 L} 1 /a4 B vop
Port 0: . ~ P ~ T2EX, P1.1 O = 39 |2 P00 ADO
Port 0 la mét port xuat/nhap RXD1, P12 [ 2 a3 [ PO1 AD1
song hudng cure mang ho 8 SSAp e | ros ans
bit. Néu dwoc st dung nhuw e as B Po4 AD4
la m6t ngd xuat thi moi chan INT4, P1.6 :: 7 34 :: P0.5, AD5
. 2 o2 ~ s INTS, P1.7 B 33 PO.6, ADG
c6 thé kéo 8 ngd vao TTL. wst d s = b rorsor
Can coO cac dién tro pullup rxp, P30 O] 10 3 P Ea
- A A1 TXD, P31 11 a0 & ALE
(5K EI'_Ok) be':] ngo’al. ) . INTO, P32 O} 12 29 H psen
Ngoal ra con €O chuc nang INT1 Pas O] 13 28 |3 P27 A5
ADO- AD7 TO.P34 [ 14 27 P P2s A14
5 T1,P35 O 15 26 [J P25 A13
??ééﬁﬁéém WR, P36 ] 18 25 [0 P24, A2
P0.0 |+ rD.P37 ] 17 24 |1 P23 AN
st 02 3 xTaLz [ 18 23 2 P22 A10
i 2 xTaL1 O] 19 22 |3 P21 A9
Af vss [ 20 21 |2 P20, A8
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Chwong 3. Vi diéu khién ho 8051 ec°

3.1. Cau tric vi diéu khién 89x51

'..- [

. T2, P10 L1 ~—" 40 O vDD
Port 1: , T2EX, P1.1 ] = 39 H P00 ADD
Port 1 la mot port xuat/mhap RXD1, P12 [ 3 38 [0 PO.1, AD1
song hudng 8 bit ¢6 cac dién tro R B 7 P P02 AD2
- INT2. P14 [ 5 36 [ P0O.3 AD3
pullup bén trong. 7 N3 P1s O & 35 |23 P04 AD4
Ngoai ra véi ho 89x52 co thé INT4, P1.6 E ; 34 ; PO.5, ADS
, , - INTS, P1.7 33 P0O.6, ADG
cac chuce nang phu rRsT ] 9 32 H P07 AD7

RXD, P30 [ 10 31 @ Ea

TXD, P31 O 11 30 [J ALE

INTD, P3.2 4 12 20 I psgeN
INT1. P3.3 Ly 13 28 | P27 A5
TO. P34 L] 14 27 | P26 A4
"T1,P35 [} 15 26 [J P25 A13
wr, Pag O] 18 25 [ P24, A12
rD. P37 O 17 24 [0 P23 A1
xTaL2 L[ 18 23 H P22 A10
xTAL1 [ 19 22 | P21, A9
vss L[] 20 21 | P20 A8

110



él
®

Chwong 3. Vi diéu khién ho 8051 ec°

3.1. Cau tric vi diéu khién 89x51

'..- [

. T2.P10 L] 1 ——" a0 |J vDD
Port 2: , T2EX. P1.1 ] = 39 [ P00 ADO
Port 2 la mot port xuat/mhap RXD1, P12 [ 3 38 [0 PO.1, AD1
song hudng 8 bit ¢6 cac dién tro R B 7 P P02 AD2
- INT2. P14 [ 5 36 [ P0O.3 AD3
pullup bén trong. N3 P1s O & 35 |23 P04 AD4
Ngoai ra con la A8-Al5 trong INT4, P1.6 E ; 34 ; PO.5, AD5
n INTS, P1.7 33 P0.6, ADG
Iénh MOVX @DPTR. rsT O @ 32 |2 Po7 AD?

RXD P30 O 10 31 |2 Ea

TXD, P31 O 11 30 [J ALE

INTD, P3.2 4 12 20 I psgeN
INT1. P3.3 Ly 13 28 | P27 A5
TO, P34 L[] 14 27 | P28 A4
"T1,P35 [} 15 26 |[J P25 A13
WR P3s ] 18 25 | P24, A2
rD. P37 O 17 24 [0 P23 A1
xTaLz [ 18 23 H P22 A10
xTAL1 [ 19 22 |1 P21, A9
vss [ 20 21 | P20 A8
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Chwong 3. Vi dieu khié

n ho 8051

( X J
o
3.1. Cau truc vi dieu khien 89x51
'..' |
. T2.P10 L1 " 4p [J VDD
Port 3: . R 2 R T2EX, P1.1 1 z 39 O Poo ADO
Port 3 la mdt port xuat - nhap RxD1, P12 [ 3 38 [0 Po1, AD1
song hudng 8 bit c6 dién trG TMD1 P13 L] 4 3 P P02 AD2
A LA i INTZ, P14 [} 5 35 | P03 AD3
pullup noi bén trong. , e 35 | Pos AD4
Ngoal ra Port 3 cling cung cap INT4, P1.6 :: 7 34 :: P0.5, AD5
7 ’ - ? 7 - INTS, P1.7 B 33 P0.6, ADG
cac chu’c nang cua cac daci trung rst O o w» B Po7 AD7
dac biét nhu duoc liét ké dudi rRxD.P20 ] 10 31 O Ea
N ™D, P31 O 11 10 O ALE
day: INTD, P3.2 [ 12 29 B psgn
INT1, P33 [ 13 28 | P27 A15
TO. P34 L] 14 27 | P28 A4
T1,P35 [ 15 26 [0 P25 A13
WR, P35 [ 18 25 [ P24 A2
RD. P3.7 Ly 17 24 | P23 AN
xTaLz [ 18 23 | P22 A0
XTAaLr [} 19 22 I P21, A9
vss [ 20 21 | P20 A8

él
®
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Chwong 3. Vi diéu khién ho 8051 ec°

7
&

3.1. Cau tric vi diéu khién 89x51

Port 3:
Bit Tén Pia chi bit Chuec nang chuyén doi
P3.0 RXD BOH Dit liéu nhan cho port noéi tiép.
P3.1 TXD B1H Dit liéu phat cho port néi1 tiép.
P3.2 INTO B2H Ngat 0 bén ngoai.
P3.3 INT]1 B3H Ngat 1 bén ngoai.
P3.4 TO B4H Ngd vao cua timer/counter 0.
P3.5 T1 B5H Ngd vao cua timer/counter 1.
P3.6 WR B6H Xung ghi bo nhé dir liéu ngoai.
P3.7 RD B7TH Xung doc bd nhé dir liéu ngoai.
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Chwong 3. Vi diéu khién ho 8051 ec°

3.2. Té chirc bd nhé

B0 nh¢ ngoai

\

Port 0 < F) DO-D7

— e —N

EA Bl D Q AO-AT7

8051 e 74HC373 EPROM
G
ALE

Port 2 :>. AB-A15
PSEN |, 2 E‘.
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ien ho 8051

3.2. Té chirc bo nhé

128byte

Céu triic b nhé RAM bén trong Vi diéu khién

00H-FFH

dia chi

T Bia chi bit
7

Ving RAM

binh thwdéng
30
o || 7 7€| 70| 7c|| 78 7a]| 79| 72|,
2 || 77| 78 75| 74| 73| 72| 74| 70
20 || 6| se]| 60|l sc| 8 6a]| s9| 6]
2c | 6] o8][ ss]] 4] &3] 2] e1][ ed]
28 | 5[ 5[ 50|| 5c]| 58| 5a| 5o saf
2 | 57]) 58][ s8] 54| 53] 52| 51| 50|
20 || 4[| 4€| 4o ac|| 48{ 4a]l 4|l aaf
25 || 47| 48] 45| 4] 3] 42| 4] |
27 | 3F]| 3€]| 30| ac]) 38| 3a|| 39| 33
26 | 37 36| 35| 34 33| 32|[ 24 20|
25 || 2F{ 22| 20 2c|| 28{ 24| 29| 2e]]
24 || 27| 26] 28] 24 23] 22] 1] 20|
23 || 1{ 1€[ 10]| 1c]| 18{ 1a]| 19|/ 12,
P s R I s e e e
21 || 9%|| o] 0| oc]| o8| oa|| os| oa
20 || 07| 0¢]| 05| 04| 3]| 02|/ 01] 00
sl Bank 3
17 ‘

Bank 2
10
oF

‘ Bank 1
08
07 Bank thanh ghi 0
Méc dinh dwec gan tir RO-R7

00

dia chi
byte

FF

Fo

E0

A8

A0

8D
8C
8B
8A
89
88
87

83
82

81

Dia chi bit

F7I FGI F5I F4I F3] FZI F1| Fo

;[ EGI ES| E4[ ESI E2| E1I E0

D7[ DGI 05| D4l 03| DZ| D1l Do

l l ‘IBC[BBI BAI less

B7l BGI BSI B4[ BSI BZI 81! B0

W] T Tl o] ] w70

A7l AGI A5I A4l A3l AZI A1l A0

97] 96] 95I 94[ 93] 92I 91I 90

0 O B

SFI BEI 8D| 8Cl BB] 8A| BBI 38

S7I 86| 35| 84[ 831 82| 31| 80

Ki hiéu

ACC

Psw

P3

P2

SBUF

SCON

P1

TH1
THO
L
TLO
TMOD
TCON
PCON

DPH
DPL

sP
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Chwong 3. Vi dieu khién ho 8051

—
:

3.2. Té chirc bd nhé

Ram Thanh ghi
O0H-1FH

IF
18
17
10
OF
02
o7
oo

Bank 3

Bank 2

Bank 1

Bank thhianh ghi 0
(mac dinh cho RO-R7)
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Chwong 3. Vi dieu khién ho 8051

—
:

3.2. To chirc bd nhé

Vidu: R7=R2 +R5

R2

RS

=1 0 1 0 1 0 0

RY
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=

él
&

n ho 8051 44

3.2. T6 chirc by nhé

Ram dia chi hoa bit

20H-2FH 30
2F TF [7E 7D [7C [7B [74 [79 |78

Ram da dung ze [77[56 [55 [#4 [73 [12 11 [0
2D |6F [6E |6D |5C |6B |54 |69 |62

30H-7FH s [67166 165 164 163 J62 161 Jeo
2B |5F [5E [sD [sc [sE [sa [59 |58
24 |57 [56 |55 [54 [53 [52 |51 |50
20  |4F [4E |4D [4c [4E |44 [49 [48
2% |47 [46 |45 |44 |43 |42 |41 |40
27 |3F [3E |3D [3c [3E |34 [39 [38
2% |37 [36 |35 [34 [33 [32 [31 |30
25 |2F [2E |2D [2C [2B |24 |29 |28
-4 [27 26 [25 [24 [23 [22 21 [20
23 |IF IE 1D 1€ 1B 14 |19 |18
22 (17 |16 [15 [14 |13 12 |11 [10
1 |I:IF 0E oD joc |0B [04 09 08
20 |07 |06 [05 |04 |03 |02 |07 |00
1F Bank 3

Bla chi
byte

TF

30
2F

Bia chibit

EAM da dung

7F |7E [7D [7¢ [78 [74 [79 [78
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Tiét 15,16

Chwong 3. Vi dieu khién ho 8051
3.2. T6 chirc bd nhé

Vi du: Xac dinh gia tri thanh ghi 2C = thanh ghi 99H-thanh ghi 7FH
Biét : Thanh ghi 99H = #32H, Thanh ghi 7FH = #25H
99H = # 00110010

/FH = #00100101
a) Thanh ghi 2CH = #7?

Thanh ghi 37H = thanh ghi 99H: #00000101
a) Thanh ghi 37H = #77?
b) Thanh ghi RS = thanh ghi 2CH AND thanh ghi 37H
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Chwong 3. Vi dieu khié

n ho 8051

—1

3.2. Té chirc bd nhé

Thanh ghi
dac bict
80H - FFH

FF
FO

ED

Do

BZ

EO

A5

Al

o9
Q3

i

Fi |Fa [F5 [F4 [F5 |F2 [F1 |FO

ET [Ed |ES (E4

E3

E2

El |EO

D7 D6 [05 [04 |03 [D2 [~ |00

- -1-[BC

EE

Ea

E? |EE

BT [B6 |BS (B4

B3

B2

Bl |BO

aF | - | - [ac |aB|aa oz |az

AT (LG &S A

&3

&

&1 (40

khing dwoe dia chi hoa bit

9F |9E |90 [2C

B

4

P9 |9E

LCC

PsW

IF

P3

IE

P

SBUF
SCOH

20

al
B0
ZH
B
B
88
aF

83
84
a1
&0

97 PG |95 |94 |93 |92 (91 [P0

khéng dwoe dia chi hda bit

khdng dwere dia chi hoa bat

khing dwoe dia chi hda bit

khémg Ao dia chi hiba bit

khimg dwcre dia chi hba bit

EF |EE [2D |2C |2E |24 B9 B8

Ehing dwoe dia chi hoa bit

khing o dia chi hoa bit

khing dwoe dia chi hoa bit

khimg Ao dia chi hiba bit

aY |26 [=5 |24 [23 |22 (21 |20

F1

THI
THD
TL1
TLO

TCON
PCON

DFPH
DPL
aF
FO

CAC THANH GHI CHIUTC NANG BAC BIET
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Chwong 3. Vi dieu khién ho 8051
3.2. T6 chirc bd nhé

Vi du: Thiét 1ap Bit thir thir 5 trong 4F = *“1”

4FH= 10101001

Cach 1: Chl}yén vao vung dia chi hoa tung bit — 1ap trinh Bit twong
ng = “1” ro1 tra ve€ vi tri 4F.

Cach 2: Chung ta thuc hién phep toan OR (néu Set 1én “1””), Phép
toan AND (N€u Reset xuong “0)
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Chwong 3. Vi diéu kh

ien ho 8051

—1

3.2. Té chirc bd nhé

Thanh ghi

PSW
Bit Symbaol Address Description
P5SW.7 CY DTH Carrv flag
P5SW.6 AC D6H Auxiliary carrv flag
P5SW.5 FOQ D5H Flag 0
P5W4 R51 D4H Register bank select 1
P5W.3 E50 D3H Register bank select 0
P5W.2 oV D2H Overflow flag
P5W.1 -- D1H Eeserved
P5SW.0 P DOH Even parnty flag
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Chwong 3. Vi diéu khién ho 8051 ec°

3.3. Tap lénh vi diéu khién 8051

Cac lénh dich chuyén dir lieu
MOV <destination>, <source>

MOV A, Rn - (A) (Rn)
MOV A, direct ; (A) (direct)
MOV A, @ Ri ; (A) ((Ri))
MOV A, # data ; (A) # data
MOV Rn, A ; (Rn) (A)
MOV Rn, direct ; (Rn) (direct)
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Chwong 3. Vi dieu khien ho 8051 13
3.3. Tap lénh vi diéu khién 8051
1 | org 00h
Cdc lénh dich chuyén div liéu . |MOV P1, #00h
MOV <destination>, <source> 3 | | MOV P2, #00h
« | |MOV OBOH, #00h
MOV Rn, # data , (Rn) #0_
MOV direct, A  (direct) (¢ | MoV 27H,#15h
;| |Mov R1,#27H
MOV direct, Rn , (direct) (¢ |MOv A, R1 ;A=27/E
_ _ _ _ 9 MOv A, @R1 ;A=15H
MOV direct, direct ; (direct) (direc,, |Mov P1, A ;P1 = #15h
MOV direct, @ Ri ; (direct) (Ri)" "7 P2, #OLULOTOLE
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Chwong 3. Vi diéeu khien ho 8051 3

|

3.3. Tap lénh vi diéu khién 8051

Cac lénh dich chuyén dir lieu
MOV <destination>, <source>

MOV direct, # data ; (direct) data
MOV @ Ri, A ; (Ri)) (A)
MOV @ Ri, direct ; ((Ri)) (direct)
MOV @ Ri, # data ; ((Ri)) # data
MOV DPTR, # datal6é ; (DPTR) # datal6

MOVC A, @ A+ DPTR . (A) (A) +
(DPTR)

MOVC @A +PC - (PC) (PC) + 1
(A) (A) + (PC) 125
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Chwong 3. Vi diéu khién ho 8051 83

3.3. Tap lénh vi diéu khién 8051

Cac lénh dich chuyén dir lieu
MOV <destination>, <source>

MOVX A @ Ri ; (A) ((R))
MOVX A, @ DPTR  ;(A) ((DPTR))
MOVX @ Ri, A ; ((R) (A)
MOVX @ DPTR,A ; ((DPTR)) (A)
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Chwong 3. Vi dieu khién ho 8051

3.3. Tap lénh vi diéu khién 8051

Cac lénh dich chuyén dir lieu
MOV <destination>, <source>

PUSH direct ; Cat di¥ liéu vao Ngéan xép;(SP)(SP) + 1; (SP)
(Drirect)

POP direct ; Lay tir Ngén xép ra direct; (direct) ((SP));(SP)
(SP) - 1

XCH A, Rn ;Bbiché ndidung cia A véi Rn; (A) (Rn)

XCH A, direct ; (A) (direct)
XCH A @Ri ;(A) ((Ri))
XCHD A, @ Ri ; Déi ché 4 bit thap ciia (A) véi

((Ri));(A340) ((Ri3Ri0))
127



%
Y,
o

Chwong 3. Vi diéu khién ho 8051 ec°

3.3. Tap lénh vi diéu khién 8051

org 00h

Mov 25h, #0AAH
PUSH 2Z5H

POP 25H

Mov A, #55H
XCH A, 25h|

end
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Chwong 3. Vi diéeu khien ho 8051 3

|

3.3. Tap lénh vi diéu khién 8051

Cdc Iénh s6 hoc (Arithmetic Instrustion)

ADD A, <src, byte>

ADD A Rn . (A) (A) + (Rn)

ADD A, direct ; (A) (A) + (direct)
ADD A, @Ri ; (A) (A) + ((RD))

ADD A #data : (A) (A) + # data
ADDC A, Rn : (A) (A) + (C) + (Rn)
ADDC A, direct ; (A) (A) + (C) + (direct)
ADDC A, @ Ri ; (A) (A) +(C) + ((R))

ADDC A, #data ; (A) (A) + (C) + # data 129
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Chwong 3. Vi dieu khién ho 8051 oes

3.3. Tap lénh vi diéu khién 8051

Cdc Iénh s6 hoc (Arithmetic Instrustion)

SUBB A, <src, byte>

SUBB A, Rn ; (A) (A) - (Rn)
SUBB A, direct ; (A) (A) - (direct)
SUBB A, @ Ri ;(A) (A) - ((R1))
SUBB A, # data ; (A) (A) -- # data
Vi du: mov a, #38h; s thap phan cua 38h 1a 56 va nhi phan la
0011 1000b

Add a, #2fh ; s6 thap phan 2f1a 47 va nhi phan 14 0010
1111b 130
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Chwong 3. Vi diéu khién ho 8051 13

3.3. Tap lénh vi diéu khién 8051

Cdc lénh s6 hoc (Arithmetic Instrustion)
MUL AB ;

A chira byte thap

—_

org 00h
;| |mov a, #02h ; a=02
B chtra byte cao  , |add a,#0feh ; a= 02+fe = 00
+| |mov rl,#15h ;
s | |adde a, rl ; A=16H
. | subb a, #06h ;A=10H
7 |Mov b, #3AH ; b=30
g| [Mul AB ; 10h*3Ah = 03A0h --> A=A0H, B =03H
s | | DIV AB ; A0:03 = 35H du O1H
10 end

| A ro i AAEA P laTo o feelio A AR O oo
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Chwong 3. Vi dieu khién ho 8051

3.3. Tap lénh vi diéu khién 8051

Cdc Iénh s6 hoc (Arithmetic Instrustion)
DIV AB ; (A) Integer Result of [(A)/(B)]; co OV
; (B) Remainder of [(A)/(B)]; co Carry xo6a

DA A :Didu chinh thanh ghi A thanh sé BCD dung trong
phép céng BCD (thuong DA A di kém véi ADD, ADDC)

Vi du: mov  a, #47h . nap con s6 BCD 47h vao
thanh ghi A
Mov b, #25h . nap con s6 BCD 25h vao
thanh ghi B
Add a, b ; cOng noi dung co trong thanh a va

thanh b k&t au3 ahi trona a 132
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3.3. Tap lénh vi diéu khién 8051

Cdc Iénh s6 hoc (Arithmetic Instrustion)

INC <byte>

INC
INC
INC
INC
INC

direct
Ri
Rn
DPTR

(A) (A)+1

; (direct) (direct) +1
, ((R1)) ((Ri)) +1

; (Rn) (Rn) +1

- (DPTR) (DPTR) + 1
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Chwong 3. Vi diéu khién ho 8051 ec°

3.3. Tap lénh vi diéu khién 8051

Cdc Iénh s6 hoc (Arithmetic Instrustion)

DEC <byte>
DEC A (A (A)-1
DEC direct ; (direct) (direct) - 1
DEC @RI ; ((R) ((Ri) -1
MULL AB ; (A) LOW [(A) x (B)];c6 anh hwong co OV

; (B) HIGH [(A) x (B)];co Cary dworc xoa.
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Chwong 3. Vi diéeu khien ho 8051 3

|

3.3. Tap lénh vi diéu khién 8051

Cac lénh logic (Logic Operation)
ANL <dest - byte> <src - byte>

ANL A Rn - (A) (A) AND (Rn).

ANL A, direct ; (A) (A) AND (direct).

ANL A @ Ri : (A) (A) AND ((Ri)).

ANL A, # data - (A) (A) AND (# data).

ANL  direct, A ; (direct) (direct) AND (A).
ANL direct, # data ; (direct) (direct) AND # data.
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|

LR

3.3. Tap lénh vi diéu khién 8051

Cac lénh logic (Logic Operation)

ORL <dest - byte> <src - byte>

ORL
ORL
ORL
ORL
ORL
ORL

A, Rn : (A) (A) OR (Rn).

A, direct ; (A) (A) OR (direct).
A@ Ri , (A) (A) OR ((Ri)).

A, # data ; (A) (A) OR # data.
direct, A ; (direct) (direct) OR (A).

direct, # data ; (direct) (direct) OR # data.
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—
:

3.3. Tap lénh vi diéu khién 8051

Cac lénh logic (Logic Operation)

XRL <dest

XRL

XRL
XRL
XRL
XRL
XRL

- byte> <src - byte>
A, Rn : (A) (A) (Rn).
A, direct ; (A) (A) (direct).
A@ Ri (A (A) ((RD)).
A, # data ; (A) (A) # data.
direct, A ; (direct) (direct) (A).

direct, # data ; (direct) (direct) # data.
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Chwong 3. Vi dieu khién ho 8051

3.3. Tap lénh vi diéu khién 8051

Cac lénh logic (Logic Operation)

CLR A - (A) 0
CLR C ;(C) O
CLR Bit ; (Bit) O
RL A ;Quay vong thanh ghi A qua trai 1 bit (An + 1)(An); n =
06
RLC A ; Quay vong thanh ghi A qua trai 1 bit c6 co Carry
RR A ; Quay vong thanh ghi A qua phai 1 bit

RRC A ; Quay vong thanh ghi A qua phai 1 bit c6 co Carry
SWAP A : Déi chd 4 bit thdp va 4 bit cao ctia A cho nhau 138
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Chwong 3. Vi diéu khién ho 8051 83

3.3. Tap lénh vi diéu khién 8051

MOv PZ, #00h T
CALL delay] e B
mov A,#00000001b  #F &
mov P2,A ; 1 =5 ?;
CALL delay L
SETB C |

RI.C A ;A=00000011

mov PZ2,A ;7

CALL delay

SETB C

Zp: 8B3eB
WEEEREE Rhkkkkk
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3.3. Tap lénh vi diéu khién 8051

Cac lénh ré nhanh

JC rel
JNC
JB
JNB
JBC

: Nhdy dén “rel” néu co Carry C = 1.

rel : Nhdy dén “rel” néu co Carry C = 0.
bit, rel : Nhay dén “rel” néu (bit) = 1.

bit, rel : Nhdy dén “rel” néu (bit) = 0.

bit, rel : Nhay dén “rel” néu bit = 1 va xoa bit.
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Chwong 3. Vi dieu khién ho 8051

3.3. Tap lénh vi diéu khién 8051

Cac lénh ré nhanh

ACALL addr11; Lénh goi tuyét doi trong page 2K;

64K.

chinh

2K.

LCALL addr16 ; Lénh goi dai chwong trinh con trong

RET ; Két thuc chuong trinh con tré vé chwong trinh chinh.

RETI ; Két thuc tha tuc phuc vu ngéat quay vé chuong trinh
AJMP Addrll : Nhay tuyét doi khéng diéu kién trong

LIMP Addrl6 : Nhdy dai khéng diéu kién trong 64K
141
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Chwong 3. Vi dieu khién ho 8051

3.3. Tap lénh vi diéu khién 8051

Cac lénh ré nhanh

JMP @ A + DPTR:Nhay khéng didu kién dén dia chi (A) + (DPTR)

JZ rel : Nhdy dén A = 0. Thuc hanh Iénh ké
néu A 0.
JNZ rel ; Nhay dén A 0. Thuc hanh Iénh ké néu

CJUNE A, direct, rel ; So sanh va nhay dén A direct

CJUNE A, # data, rel ; Twong twr lénh CUNE A, direct, rel.

CJNE Rn, # data, rel ; Twong twr lénh CUNE A, direct, rel.

CJIJNE @ Ri, # data, rel ; Twong tw lénh CJNE A, direct, rel. 142
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Chwong 3. Vi diéu khién ho 8051 ec°

3.3. Tap lénh vi diéu khién 8051

Cac lénh ré nhanh

Vi du: st dung I&nh ré nhanh dé tao delay:

ret

Delay:

Mov r5, #10

Vongl: mov e, #50
Djnz r6,$

Djnz r5, vongl
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3.3. Tap lénh vi diéu khién 8051

Cac lénh luan ly hay BIT(Boolean Instruction)

CLR

CLR

C ;Xoba co Carry xubng 0. C6 anh huéng co Carry.

BIT ; Xoa bit xubng 0. Khéng anh huéng co Carry

SETB C , Setco Carrylén 1. C6 anh hudng co Carry.

SETB BIT ; Set bit Ién 1. Khéng anh hudng co Carry.

CPL
CPL

C  ;Dao bit co Carry. C6 anh hurong co Carry.

BIT ;Dao bit. Khéng anh hwdng co Carry.
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Chwong 3. Vi dieu khién ho 8051

3.3. Tap lénh vi diéu khién 8051

Cac lénh luan ly hay BIT(Boolean Instruction)
ANL C, BIT ;(C) (C) AND (BIT) : C6 anh huong co Carry.
ANL C, /BIT ; (C) (C) AND NOT (BIT):Khéng anh huéng co Carry.
ORL C,BIT ;(C) (C)OR(BIT): Tac dong co Carry.
ORL C,/BIT ;(C) (C) OR NOT (BIT) : Tac dong co Carry.
MOV C, BIT ;(C) (BIT) Co Carry bj tac dong.
MOV BIT, C ; (BIT) (C) Khong dnh huong co Carry
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Chwong 3. Vi dieu khién ho 8051

3.3. Tap lénh vi diéu khién 8051

Cac lénh luan ly hay BIT(Boolean Instruction)
ANL C, BIT ;(C) (C) AND (BIT) : C6 anh huéng co Carry.
ANL C, /BIT ; (C) (C) AND NOT (BIT):Khéng anh huéng co Carry.
ORL C,BIT ;(C) (C) OR (BIT) : Tac déng co Carry.
ORL C,/BIT ;(C) (C) OR NQOT (BIT) : Tac dong co Carry.
MOV C, BIT ;(C) (BIT) Co Carry bj tac dong.
MOV BIT, C ; (BIT) (C) Khong dnh huong co Carry
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Chwong 3. Vi diéu khién ho 8051 ec°

3.3. Tap lénh vi diéu khién 8051

Bai tap
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CHUONG 4 LAP TRINH HOP NGU ecc

4.1. Céu tric chwong trinh
4.2. Phan mém lap trinh
4.3. Phan mém mo phong
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CHUONG 4 LAP TRINH HOP NGU

—1

4.1. Céu tric chwong trinh

Dinh dia chi

Dia chi gian tiép (Indirect Address): MOV A, @RO
Dir li¢u tirc tho1 (Immediate Data ): ORL 40H, # CONSTANT
Dia chi dir li¢u (Data Address): MOV A, 45H

Dia chi Bit (Bit Address) : SETB ACC, 7

Cac co s sO (Number Basses):

MOV A, # 15 ; Thap phan

MOV A, #1111B ; Nhi phan

MOV A, #30H ; Hex

MOV A , #315D ; Thap phan

MOV A, #317Q ; Octal

CINZ A, # ‘Q’, AGAIN; chudi ky tu
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CHUONG 4 LAP TRINH HOP NGU ecc

4.1. Céu tric chwong trinh

Dinh nghia

Chi 1an EQU gan gia trri s6 cho tén cua ky hiéu dugc dinh nghia. Symbol
EQU Expression (biéu thirc). Vi du: EPROM SEGMENT CODE cho biét
EPROM cila mot segment kiéu code. Dang chi thi EQU: symbol EQU
Expression MESSAGE DB ‘hello’ Dang chi thi BIT: symbol BIT

Expression

Khai bao Iuu trit DS (Define Storage)
Dang phat bi¢u DS 1a: [label:] DS Expression

Khai bao DBIT (Define Bit)
BSEG ; segment bit truyét d6i KBFLAG DBIT 1 ; trang thai cua ban
phim
PRFLAG DBIT 1 ; trang thai cua may in

DKFLAG DBIT 1 ; trang thai cua dia 150
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4.1. Céu tric chwong trinh

Khai bao
Su thanh 14p chi dan DB: [label:] DB Expression, [Expression], [...]
CSEG AT 0100H SQUARES: DB O, 1, 4, 9, 16, 25 ;Binh phuong ttr 0-5
MESSAGE: DB ‘login’, 0 ; chudi ky tu két thuc boi 0
Khai bao tr DW (Define Word) Su thanh l1ap: [label:] DW Expression
[,Expression], [...]
Chi dan PUBLIC Dang chi dan PUBLIC symbol [, symbol]...
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4.2. Phan mém lap trinh

M-IDE Studio for MCS-51 - [F:\vidieukhienB9\Can.asm]
@cic cEdt  Selection Device Buld Windows Help
A mbHd HDQ 3y X0 £ O
AR E DE e ] Mep %

13 ; Tao cac ma quet, lam hien thi ~nn ~ ¥ -ag

14 MOV 60H,#11111110B gu‘d“"““"e ~——___ dich hop ngii sang * hex
15 MOV 61H,#11111101B

16 MOV 62H,#11111011B

17 MOV 63H,#111101118

18 : TAO DIA CHI CAT CAC $0 CHO HIEN TREN LED 7 DOAN
19 MOV 20H, #0

20 MOV 21H, 0

21 MOV 22H, #0

22 MOV 23H, #0

23 s TAO DIA CHI MOI CHO CAC LED KHOI DAU MOV TMOD,
24 mov tmod, #00010001B

25 B25: MOV 14H, #0

26 B24: MOV 15H, #0 Khéng 151
27 B23: MOV 16H, #0

28 B22: MOV 17H, #0

29 B21: CALL GAMA

30 CALL DELAY

3 INC 17H

32 MOV A,17H

13 ~INR A &I0 R2?

Line: 1 Column ; 1 Insert .asl MCU 8051
Y F:\vidieukhien83\Can.asm ‘
MCS-51F ly Macro Assembler ASEM-51 ¥1.3

no errors

Done. “F:\vidieukhien89'Can.hex" had been generated. 1 5 2
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4.3. Phan mém mé phéng

3 UNTILD - Proma & Brotesrond - Harw o A : 3. Pl S Eee . von —— b= £
Fie  Symern ey

JEEN AZONEEL-R O

(3] Mo Pagm X

S PROTEUS DESIGN SUITE B.5

Gatting Started

Schamate Cagture Qoo Poect  Mee Posed Mew Peschil  QgsoSevol

B Lt

St Recent Projects

hbgumen Cude CU sy Lnadyci Docunentytiee Sogct pov

* What's biew RACHTNMGEY NG TOE MANG b _dad peedn

RACHTNG i
QTR DR IS Em tag ASMINTGRaden LOT 2dapy
TReL...

D telz Haow

© Schenm: Cacture

© ECE Layout

© Smateo Proteus Design Suite Professional

© Yozl nsgent A Your updute scbacripton (USC) has expoed. | Baos USC

New Version Avallable

Descrpion Release Date

T Labotnter Bischanis TR 200 Eroteus Professional 5.2 5572 15 8 25001 0502819
Fewase 5.5 50 (B 22087) woh Achvanced! Zmudetion

[ Con

Proteus Pootessiasal 00520 10,0 20001 ahmase
Eroteus Brofeszianal 0.7 567 [0..20041] 20012310
Fapramed

Gemrgee e e Ercteu Profsssiasal 206206531 2e012017
et Bexhonis LM
Custarer Wusber: 1756753440
Wetwork Lesmoe Sumermion Exgwes: 13010530

£ 0.5 22252) 21072416

Fres Mamarys 447 M
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5.1. Timer/counter
5.2. Truyén thong noi tiep
5.3. Ngat
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CHUONG 5 CHU’'C NANG MO RONG MCS51| s:::.

5.1. Timer/counter

Trong 8051 c6 4 ghé do Timer/counter c6 2 bit C/T thanh ghi TMOD ¢ dia
chi byte 89H quyét dinh ché d§ Timer/counter.

GATEL|C/T M1 |Mo |GATEO|¢/T M1 Mo
M1 mm Ché dé hoat dong

0 Bo dinh thoi 13 bit (8 bitC/T va 5 bit dat truwdc)
0 Bo dinh thoi 16 bit khong dat trwdc khong tw nap

Ché dé dinh thei chia tach

155



) 5 o Tidted® 22
CHUONG 5 CHUC NANG MO RONG MCS51| 222

5.1. Timer/counter

GATE = 0: Ché d6 Timer/Counter; GATE = 1: Ché d6 Ngat:;
C/T = 0: Lwa chon Timer; GATE = 1: Ché d6 NgaC/T = 0: Lwa chon
Counter;

M1=0: M1=1:
MO,:1 ) , , MO,:O ) ,
Ché dé ché dé 1 (16 bit dém) Ché db ché do 2 (8 bit dém)
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CHUONG 5 CHU’'C NANG MO RONG MCS51| 2:::

5.1. Timer/counter

Gaterlcr w1 (mo |eateolgm (w1 |mo

Timer/Counter 1 Timer/Counter 0

THXx TLX

1 1 1 1 1 1 1 1 1 1 1 1

n
N

o O

536 don i
o |0 |o

1 1 1 1

/\ 256 don vi

X X X X X X X X X X X X

X

THX TLX

=
=
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5.1. Timer/counter

. Hoat déng Timer 0, ché do 1 (16 bit) - TMOD=01H

. Hoat déng Counter 0, ché dé 1 (16 bit) - TMOD=05H

Hoat ddng Counter 1, ché do 1 (16 bit) —» TMOD=xxH

Hoat ddng Counter 1, ché do 2 (8 bit) — TMOD=xxH

Hoat dong Counter 0, ché dé 2 (8 bit) - TMOD=xxH

Hoat ddng Timer 0, ché dé 2 (8 bit) —» TMOD=xxH

Hoat ddng Timer 1, ché dé 2 (8 bit) - TMOD=xxH

Hoat ddng Timer 1, ché dé 1 (16 bit) —» TMOD=xxH

Hoat doéng Timer 1, ché do 1 (16 bit); Timer O, ché do 1 (16 bit); —
TMOD=xxH

©o~NoO AW
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CHUONG 5 CHU’'C NANG MO RONG MCS51| 2:::

5.1. Timer/counter
thanh ghi TCON & dia chi byte 88H quyét dinh ché dé Timer/counter.

e o o er  jm w0 | Mo

Counterl/Timerl |Counter0/Timer0 ----

MOV TMOD, #01H

JNB TF0,$
MOV THO, #20H CLR TFO
MOV TLO, #0COH CLR TRO

SETB TRO
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5.1. Timer/counter

ORG O0H DELAY:
LL: MOV TMOD, #01H ; Timer O che do 1 (16 bit)
SETB P1.0 MOV THO, #00h ; nap gia tri ban dau
CALL DELAY MOV TLO,#00H ; nap gia tri ban dau
CLR P1.0 JNB TF0,% ; cho co tran tf=1
CALL DELAY CLR TRO ;,dung timer
JMP LL CLR TFO ; X0a co tran
RET ; ketthuc ct con
END
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5.1. Timer/counter

11 DELAY:; TRE ©€5.535-50.000 = 3CAFH ;
12 MOV TMOD, #01H ; Timer 0O che do 1 (16 bit)
13 MOV R1, #20 ; 20X50.000= 1S

14 VUNG1 :

15| | MOV THO, #3CH ; nap gia tri ban dau
16| | MOV TLO, #0AFH ; nap gia tri ban dau
17 setbh TRO

18 JNB TFO0,S5 ; cho co tran tf=1

13 CLR TRO ;dung timer

20 CLR TFO ; =oa co tran

21 DIJNZ ER1, VUNGI1

22 RET ; ket thuc ct con
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5.1. Timer/counter

Tao song xung vudng 10kHz trén chan sé 10

; TAO SONG XUNG VUONG 10KHZ tren chan 10
ORG OH

LL:

setb p3.0

call delayd0Ous

clr p3.0

call delay3>0us

Jmp LL

; tao thoi gian 50us

delay50us:

mov TMOD, #20h ; time 1 che do 8 bit
mov thl, #205

seth trl

cho: Jnb tfl,cho

clr trl

clr tfl

ret

END I
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5.2 Truyén théng noi tiép

Chtrc nang cua port ndi tlep la thuc hién vige chuyen doi dir liéu song song
thanh noi tiép khi phat va chuyén doi dit [i€u no1 ti€p thanh song song khi
thu. Cac mach phan clrng bén ngoai truy xuat thong qua chan TxD (P3.1
phat dir li¢u) va RxD (P3.0 thu dit li¢u)

Tl R
P31 P30

SBEUF ‘ L D _ _

CLE write-only O ohatt register
CLE -

Band rate clock A U

(transrat)
Baud rate clock SEIIF
{recerve; read - ondy

2051 Internal bus
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5.2 Truyén théng noi tiép

optional
start bit 5 1o 8 bit character parity bit s't/op bit(s)
idle 7= '\\ idle
Mark = \ w0 T 000 e
S i S T R P B . B 5
= it time

CPU

Tx Link

Rx Link

E
<:> Interface !
RX |

Rx
Tx Interface K:y_

Read/
Write
Device
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oano

S

5.2 Truyén thong noi tiép
Thanh ghi chon ché d6 SCON cua port ndi tiép & dia chi 98H, trude khi sur
dung port noi tlep, thanh ghi SCON phai dugc khot dong dung ché d6 yéu cau

Bit 0 chon ché dd port ndi tiép

Bit 1 chon ché dd port ndi tiép

Bit nay cho phép truyén théng da xir ly & ché
d6 2 va 3, bit Rl sé khéng dworc tich cwe néu bit
th& 9 nhan duwocO

Cho phép thu, phai duoc set dé nhan ky tw

Bit phat 8. bit thir 9 dwoc phat & ché d6 2 va 3,
set va xoa bé&i phdn mém

Bit thu 8. bit thtr 9 nhan duwo'c

Co» ngat phat, c& nay duoc set ngay khi két

thuc viéc phat 1 ky tw, x6a b&i phan mém

Bit 1Ky hieu |Dia ch
SCON.7 [SMO 9FH
SCON.6 [{SM1 9EH
SCON.5 [SM2 9DH
SCON.4 (REN 9CH
SCON.3 | TBS8 9BH
SCON.2 [RB8 9AH
SCON.1 (TI 99H
SCON.O |RI 98H

Co ngat nhan, c@ nay duoc set ngay khi két

thiac viéc thu 1 ky tw, x6a b&i phan mém
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5.2 Truyén thong noi tiép

Bang cach ghi gia tri 0 vao SMO, SM1. Dt li¢u ndi tiép duoc thu va phat
thong qua chan RxD, TxD xuét xung clock dich bit.

mmmm

0 Thanh ghi dich « dmh (tan s6 dao déng/12)

0 1 1 Ui | Thay déi (thiét 1ap bd dinh théi)

1 0 2 Uil sfie | CO dinh (tan s6 dao déng/12 hodc/64)
1 1 3 Thay d6i béi bd dinh thei
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i

5.2 Truyén thong ndi tiép
Thiét lap truyén dir liéu UART 8 bit (c6 dinh)

SCON = 40H; //0100 0000

Tuong tu thiét lap Nhan UART 9 bit (thay doi
Tuong tu thiét lap Nhan UART 9 bit (C6 dinh)
Tuong tu thiét lap TRUYEN UART 9 bit (thay doi
Tuong tu thiét lap TRUYEN UART 9 bit (C6 dinh)
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5.2 Truyén thong noi tiép

Pé 1ap trinh 8051 truyén cac byte ky tw ndi tiép thi can phai thuc
hién cac bw&c sau day:

NoOoOA~WDNE

Nap thanh ghi SCON ché dé UART.
Nap thanh ghi TMOD Timer 1 ché 2
Nap thanh ghi TH1 gié trj tao tc d6 baud
Cho gia tri truyén vao SBUF (truyén)
Bat TR1=1 dé kh&i ddong Timerl.
Poi TI=1, x6a TI.
Lay di¥ liéu & SBUF. (nhan)

168



) 5 o Tidea 24
CHUONG 5 CHUC NANG MO RONG MCS51| 222

5.2 Truyén théng noi tiép

Dung Timerl tao Baud rate:

* Toc d6 (Baud) cua cong 8051 phai phu hop voi may tinh: 100, 150, 300,
600, 1200, 2400, 4800, 9600, 19200. Khuyén cao dung thach anh c6 tan so
11.0592Mhz dé c6 thé tao ra toc dd Baud voi sai so thap (gan nhu 1a 0).

e Timer 1 dugc dung dé tao toc do baud cho truyén noi tiép .can phai dat
Timer 1 & Mode 2 — 8 bit tu nap lai, néu dat & ché do khac s& tén vai chu ky
may cho qua trinh thiét 14p lai gia tri cho TH1,TL1.

«bit THI theo bang sao dé c6 toc dd Baud twong (g véi SMOD = 0 (bit
D7 trong thanh ghi PCON, XTAL =11.0592 MHz) :
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i

5.2 Truyén thong noi tiép

, TH1 (Thap
Toc do Baud TH1 (Hexa)
phan)
9600 -3 FD
4800 -6 FA
2400 -12 F4
1200 -24 ES
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5.2 Truyén théng noi tiép

1 ; Tao chuong trinh truyen du lieu

2 org 00h

3 Truyen:

4 mov scon, #40h ; truyen UART 8 thay doi
g mov tmod, #20h; timel che do 8 tu nap
5 mov thl, #0FDh; 9600 baud

7 mov sbuf, 'B'; truyen ky tu B

3 ; (ASCIT la 42H STOP+01000010+START)
9 setb trl; kich hoat truyen

10 jnb ti, 5 ; cho co =zong

11 clr ti

12 ret

13 end
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Ti

5.2 Truyén thong ndi tiép

15 Nhan:

16| | mov scon, #0DOh ; nha UART 9 thay doi
17 mov tmod, #20h; timel che do 8 tu nap
18 | | mov thl, #0FAh; 4800 baud

19 seth trl; kich hoat nhan

2| | jnb ri, 5 ; nhan xong
21 clr ri

22 mov A, sbuf;

23 ret
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Ti

5.2 Truyén thong ndi tiép

L o = e s B A L

T T T U T T
L e N = B & 1 R R ' B L ]

s Tao chuong
org 00h
Laplai:

mov A, 'T'
call truyen
mov A, 'D'
call truyen
mov A, "H'
call truyen
Jmp Laplai
Truyen:

mov scon, #40h ; truyen UART 8
mov tmod, #20h; timel che do 8

trinh truyen du lieu

'_I_

hay dc
u nap

it

mov thl, #0FDh; 9600 baud

mov sbuf, A;

truyen ky tu B

; (ASCITI la 42H STOP+01000010+START)
setb trl; kich hoat truyen

inb ti, S ;

cho co xong
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Ti

5.2 Truyén thong noi tiép

Channel C

.
20 z 20
L (S my W |I5

Paosition e
e oo
GND
: QOFF
i

In'u'eﬂj
5 02

Chamnel B

Channel D

= Paosition e
v D
GND
i OFF
o

Im.naﬂ‘
0z g
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T

045,26

5.3 Ngat

8051 co 5 nguyén nhan ngat: 2 do bén ngoai, 2 ngat do bd dinh thoi

va 1 ngat do port ndi tiép. 8052 co thém 1 ngat do bo dinh thoi thw
3. Khi thiét lap trang thai ban dau cho hé théng (cap ngudn, Reset)
tat ca cac ngat déu bi vo hiéu héa va sau dé ching cho phép riéng

ré theo chuwong trinh

Ivlain program (O [SE)

Timer

ISR

IIATH

ISR

MLIAIH

MIATH
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é§25,26

5.3 Ngiit

8051 ¢cd 5 nguyen nhén ngat: 2 do bén ngoat, 2 ngat do bd dinh thoi va 1
ngat do port ndi tiép. 8052 ¢6 thém 1 ngat do bd dinh thoi thir 3. Khi thiét
lap trang thai ban dau cho hé thong (cap ngudn, Reset)

Bit |Kyhiéu |[DPiachi |M6 ta

IE.7 |EA AFH Cho phép 1/ khong cho phép 0 toan cuc
IE.6 - AEH None

IE.5 |ET2 ADH Cho phép ngat do bo dinh thei 2

IE.4 |ES ACH Cho phép ngat do port néi tiép

IE.3  |ET1 ABH Cho phép ngat do bo dinh thei 1

IE.2 |EX1 AAH Ngat ngoai 1 (P3.3)

IE.1_|ETO A9H Cho phép ngit do bé dinh th&i 0
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5.3 Ngat

Vi du Kich hoat ngat ngoai 1 thi

EA=1
EX1=1

hoac

IE.7=1
IE.2=1
twong tw thiét [ap cac ngat sau

- Kich hoat 2 ngat la timer 0 va truyén thong noi tiep
- Kich hoat 3 ngat la Ngoai 0, timer O va truyén thng nai tiép
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5.3 Ngat

M®&i 1 nguy@n nhan ngat dworc 1ap trinh riéng dé co 1 trong 2 mic
wu tién thong qua thanh ghi wu tién ngat IP (interrup priority) c6 dia
chi byte 0B8H

Dia chi bit M6 ta (1 mirc cao, 0 thap)
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5.3 Ngat

M&i 1 nguy@n nhan ngat dworc 1ap trinh riéng dé co 1 trong 2 mirc wu
tién thédng qua thanh ghi wu tién ngat IP (interrup priority) c6 dia chi byte

Thanh ghi SFR va vi tri bit

Ngat ngoai 0

TCON.1

Ngat ngoai 1

TCON.3

Ngat do bd dinh thoi 1

TCON.7

Ngat do bd dinh thei 0

TCON.5

Ngat do port ndi tiép

SCON.1

Ngat do port ndi tiép

SCON.0O

Ngat do bo dinh thoi 2

T2CON.7 (8052)

Ngat do bd dinh thoi 2

T2CON.6 (8052)
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CHUONG 5 CHU'C NANG MO RONG MCS51 | :::¢

5.3 Ngat
Vecto reset hé thong (RST & dia chi 0000H) dwgc chira trong bang
nay vi vay ctiing dwgc xem nhuw 1 ngat: chwong trinh chinh bj ngat
va PC dwoc nap gia tri moi

(@)
I

Pia chi vecto
Reset hé théng RST 0000H

Ngat ngoai 0 IEO
BO dinh thoi 0 TFO 000BH
Ngat ngoai 1 IE1 0013H
BO dinh thoi 1 TF1 001BH
Port ndi tiép Rl hodc TI

BO dinh thoi 2 002BH
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5.3 Lap trinh ngat

org 03h
setb P3.0

org 30h ; Kich hoat ngat ngoai 0
mov p3, #00h
mov IE, #10000001b

L = I i R - T L

end
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Tice45,26

5.3 Lap trinh ngat

EfE
o

D1
LEC-RED

] R1
3308

r—

alefefelefabils

ra.SFiau
P2 3A11
P2 4412
F2.51A13
FZalal4
F2.7A15

F3.0/RXD
PIATXD
Pl
F3.3NT1
P3.4T0
PaaTl
F3ENR
F3.7IRD

FE BRERE

-
=] g

ki

AT2OCEHT

D2
LEC-RED

RZ
330R
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Tice45,26

5.3 Lap trinh ngat

I

ARE BHE =

e

org 00h

Jmp CTchinh
org 03h
TenCTngatO:
setb P1.0
reti

org 13h
TenCTngatl:
clr P1.0
reti

L e L o o e O '

—
=

12
13
14
15
16
17
18
13
20
21
22
23

org 30h ;

CTchinh:

mov pl, #00h

seth EA

setb EXO0O

setbh exl

LL:

Setb P1.7

call delay

clr pl.7

call delay =

Jmp LL 2

- 27

28
29
a0
N
32
33
4
i

36
ar

Kich hoat ngat ngoai 0, ]

delavy:

mov tmod, #01h

mov RO, #20

Vi1

mov thO,#3Bh ;high (-50000)
mov t10,#0FCh ; low(-50000)

seth tr0
jnb tf0, S
clr tf0

clr tr0
dijnz RO, V1
ret

end
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1602326

5.3 Lap trinh ngat

; sang tat LED co ngat
org 00h

Jmp main

org 1Bh

ctl:

clr tfl

cpl pl.O
mov rl,#200
vZ:

mov r2, #200
dijnz r2,:5
dijnz rl, v2
reti

L Y I = & L TE I o R

—_ a1
L R N R =

15
16
17
18
13
20
=
22
23
24

org 02h

malin:

setbh EA

seth =tl

mov tmod, #20h
mov thl, #56
setbh trl

jmp S

end
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CHUONG 6 GIAO TIEP NGOAI VI 4

6.1 Giao tiép vao ra don bit
6.2. Giao tiép ma quét

6.3. Giao tiép dir liéu

6.4. Giao tiép truyén thong
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Tié

6.1 Giao tiép vao ra don bit

PC [— —bl LCD
L CPU
- BAN PHIM
' )
C |
AD |l p/a ep || VAORA pAUVAO || gD STEPPER
7 DIGITAL XUNG MATRIX MOTOR
THANH 8x8
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Ticea0,28

6.1 Giao tiép vao ra don bit

U1

‘LLL}{TAL*I

F

XTALZ

F
&

FEE
S

N aaa

PO.DvADD
PO.144D1
PO A0z
PO2MAD3
PO.4/aD4
PO.SADS
PO.GADE
PO.TiADT

P2.0HAS

FZ.1/A0
P2 2iA10
PLaAT
F24aiAiz
P2.5A13
FraiAid
P2 7iA15

F2.0/RXD
P2AXD
P3.2iNTO
P3.2ANT1
P3.4T0
P3.8T1

F3.ANE
F3.7/R0

bbbk bbbkl Rkl

ATEACE

A
o i
LEC-GREEN

R

3308
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CHUONG 6 GIAO TIEP NGOAI VI 4

6.1 Giao tiép vao ra don bit

C1 RP1
I } I U1 -
x 18 Lo £ oce 3 -
T e -
= CRYETAL 181 ez gm -
c2 e
|1 0 EADS |
3;:' £ 1 Rsr #0707 32
F2008 |21 BESFACKS
P2 105 (-
-4 F22A10
= = FEEn PzuAl —2E
c4 = ne F2ANZ |5
EA 2 5413 |52
10 R1 :
10 P10
RESET — P11 R3 R4 RS R6 R7 R8 RO
—e, =Pz 33R 3;R 3;R 3;R 33R 33R 33R
4 Ipia
——{Pia
< P15
— -] P16 < < < £ < <
START 2 e D2 D3 D4 D5 D8 D7 D8
— 9, ATBICS1 LED. LED. LED- LED- LED LED. LED.RED
o o i i i x P P
STOP - - - -
e,
—'o o+— |
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6.1 Giao tiép vao ra don bit

U1
1B d era 1 PO.0MADD [
PO.1/AD1
e Po 2AD2 3L
XTAL2 PO 2/AD3 [
PO.4/ADS [—2d
PO.5IADS [
- PO.&IADE |2
£ per PO.T/ADT i
=21
P2.0/AS
Pz.1/AD | =22
- P22IA10 [
28~ FEEN PLIAN oo
s s P2 4/A12 =<2
A e P2 5413 ==L
PZAIAT4 | oL
START P2 7IA15 [—ai
ML . = pio F3.0/RXD L
et P11 P20 =1
STOP ok P3.2INTO =&
g ~ P13 P3.AINTT [l
2 i
* o o — P14 P340 |t
e IRE P3 6T |
— L P18 P3.6MR |12
n - p17 P3.7/RD
ATEOCET
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Ticea0,28

6.1 Giao tiép vao ra don bit

| | =

— | D — | =

—| ===

| o[ — | — =

Day do: COM \
, Dayndu :A

Day hong : B
DayLuc :D

dientuphuongdung.com
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clos2,28

6.1 Giao tiép vao ra don bit

80535

Iﬁl

T

Servo 1

P1.1
BWM 1 J'LI'L+5V

CC1

trﬁnﬁ"‘iﬁ
PWM 2 P1.2 1 den
CC2
EpEpl
+3V

PWM 3 P13 . |

cea trang

| — |

T,

Servo 1
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Ticea0,28

6.1 Giao tiép vao ra don bit

ks

ol o o

axaan

Rt
Jcc R-PACK
o
N Mmoo o ;]
P00 & P2003 A5 0
FOAfADT = P217A3 455
FO2IAD2  PZ20A10 |55
FOADZ  P23GA11 52 03
FOAMAD4  F2.a6212 52 148
POSIADS  P25A13 53
FOEMADG  F2H(A14 55 04
FOZADT  P27IM5 ' F, &
F1D F3OWAD ;? ;
P11 P3IAIXD 12 3 05
P12 P32I0 4 S 148
Pt 3 P3IMTI |4a Ho P
P14 F24M0 2 s 1e 06
eth P35I M6 7 A
P16 P3 48R 75 g Nme
P17 P3.76D
o
. o7
XTALY  ALERECD e
b XTAL2 peen (X — P
e 08 1
EA.;\M g Ppide

12V
e ——
N A
[ WOTOR STEPPER  NG1
ci81s o2
1
TR —
03
cist o4 “
C2EE3
S B e
[~
Ci15t o6
c2:s
o7
C1514 [~
c2Es |
= 1 11
oy owf vy
i AN L?;A I%_B L%_c D
L VAV
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CHUONG 6 GIAO TIEP NGOAI VI 4

6.1 Giao tiép vao ra don bit

org 0O0h

mov p2,#00

LL:

mov p2,#00000 0001b
call delay

mov p2,#00000 0010b
call delay

mov p2,#00000 0100b
call delay

mov p2, #00001000b
call delay

Jmp LL

delay:

mov tmod, #01lh
mov thO0, #0

mov t10, #0

setb tr0

inb tf0, .

L o o I = e s O e

I T
- m e WL M = O

LI
o
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CHUONG 6 GIAO TIEP NGOAI VI 4

6.1 Giao tiép vao ra don bit

-
-
.-'-'-__.-"'-_'
-~
e

s, "
]
= ’----
e
)
1 i
1

....1:"': [
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T

6.2. Giao tiép ma quét

PR T . E— .
PO 1A _19_3_

RP1

BESEACE-S

S
11 | U1
3p id ¥TALA
— Xt . FD 2102 [
CRYSTAL XTALZ Po aana [
PO.4/AD
CIEI Fo.5iADS [—E
1 . PO 6/ADG [—t
RET PO.TIADT
3p
1
PZ.OIAE
CEI & pz.1iAg [—
—_ P2.2MA10
- R1 221 FEEn P2l |
10u a0 5
10k o 0 P2.4i#12 [
RESET EA P2.6iA13
P2 M4
— P27iA15 [k
1l pia )
P P31/THD
v P3.2INT] [—&
4 T =i
i P13 P3.3INT
Pid PaAT0 [
i pis P3 5T =
: ST1
i F1s P3 BR[|
P17 Pa.TIRD —
ATEACE!
[ D E F
8 ] A B
——o o0 $—0 o0 0 o
4 5 6 T
(1] 1 2 3

L= 3

Qi
NI

NI
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Ti

clos2,28

6.2. Giao tiép ma quét

'
[dn) oo | o o = (8} I~ =5

U T T —
[ N ey B L I it B R e |

org Oh

LL:

mov p2,#0C0H ;0
call delay

mov p2,#0F9H ;1
call delay

mov p2,#0A4H; 2
call delay

mov p2, #0BOH; 3
call delay

mov p2,#99H; 4
call delay

mov p2,#92H;5
call delay

mov p2,#82H;6
call delay

21
22
23
24
25
26
27
23
29
30
3
32
33
34
35
36
37

mov p2, #90H; 9
call delay
Jmp LL

delay:

mov TMOD, #10H ; timer

mov RO, #20
Vl:

mov THI1,
mov TL1,
seth TR1
Jnb TF1,:5
clr TR1
clr TF1
djnz RO, V1
ret

end

#hlgh {—5 :] :] :] :]}
#low (-50000)
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6.2. Giao tiép ma quét

R FIEY=-FITY I R
1| | org 00h 14| | delay:

2 mov dptr, #maled ; giai ma chi chi ROM 15 mov rl, #10

3 ct phu: I V-

¢ |mov r7, %0 17 | | mov tmod, #01h

5 | | ct 8| | mov thO, #3Ch

3 mov A, r?| o

7 movc A, @A+dptr ; cho dia chi bo nho ROM 19 mov tl1l0, #0AFD

g mov p2, A 20 setbh troO

s | call delay Y jnk tf0, 5

10 | inc r7 2 clr tr0

11 r__“,jne r7, #10, ct - clr £f0

:2 Jmp ct_phu 4 dijnz rl, V1

14 delay: & ret

15| |mov rl, #10 &

B | V1i: 7| | maled:;

17 | | mov tmod, #01lh e db 0COh, OFS%h,
18| | mov thO, #3Ch 3 end

Line:6 Column:10  Insert asm  MCU 8051 ]
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clos2,28

6.2. Giao tiép ma quét

L T o o I . I e (R R T B % B

—4 4 .
m &= I M= O

org 00h
mov p3, #00

mov p2, #0F%h;

setb p3.2
clr p3.1
call delay

mov p2,#0C0h;

setbh p3.1
clr p3.2
call delay

delay:

1

1

delay:

mov rl, #10
Vl:

mov tmod, #01lh
mov th0, #3Ch
mov tl0, #O0AFh
setbh troO

jnk tf0, 5

clr trO

clr t£fO

dijnz rl, V1
ret

maled:;

db 0COh, OFS%h,

end
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Ticea0,28

6.2. Giao tiép ma quét

1 org 00h

mov DPTR, #maled
ct chinh:

mov rQ, #0 ; RO==xy

£ N TS R

25 inc r0

2 cjne r0, #100, main
7 jmp ct chinh

23
29
a0 delay:

el mov TMOD, #01lh

32 | | mov THO, #high(-1000C
33 mov TLO, #low(—10000)
34 setb TRO

i jnb TFO,

36 clr TRO

a7 clr TFO

28 ret

9 org 1000

40 maled:

41 db 0COh, O0OF%h, Of
42 end

[ R

1
12
13
14
15
16
17
18
13
20
2
2
23

main:
mov R1, #100
LI.:

mov A, r0

mov B, #10

DIV AB ; A=z, B=y
setb p3.1 ; hien so hang chuc
movc A, @A+DPTR

mov p2, A

call delay

clr p3.1; tat so hang chuc
mov A, B

setb p3.0 ;hien so hang dv
movc A, @A+DPTR

mov p2, A

call delay

clr p3.0 ;tat so hang dv
Dinz rl, LL
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6.2. Giao tiép ma quét

o A 4x4 matrix connected to two ports

» The rows are connected to an output port
and the columns are connected to an
input port

Matrix Keyboard Connection to ports

A
If all the rows are A
grounded and a key
is pressed, one of AN
the columns will
have 0 since the key

pressed provides the
path to ground

(Out) DO Port 2

(Tm)

If no key has
been pressed,
reading the
input port will
yield 1s for all
columns since
they are all
connected to

high (V_)
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6.2. Giao tiép mi quét ban phim matrix

ORG 00H

LL:

MOV P1,#0FFH

CLR P1.0

MOV A,P1

CIJNE A,#11101110B,TIEP; Cot 1
MOV P2,#0C0OH

TIEP:

CINE A#11011110B,TIEP1 ;cot 2
MOV P2,#0F9H

TIEP1:

CIJNE A,#10111110B,TIEP2
MOV P2,#0A4H

TIEP2:

CINE A #01111110B,TIEP3
MOV P2,#0BOH

TIEP3:

MOV P1,#0FFH

CLR PI1.1

MOV APl

CINE A #11101101B,TIEP4
MOV P2,#99H

TIEP4:

IMP LL

END
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6.2. Giao tiep ma quét ban phim matrix
13| | MOV A, #6
MOV DPTR, #MALED 13| | MOV A, #3 x| 307 50
SO0 2| | CALL HIENTHI |4 | JB p1.7,S08 5 | HIENTHI:
MOV P1,#11111111B |z | | so4: v | | MOV A, #7 52 | MOVC A, @A+DPTR
CLE P1.0 22 SETB P1.0 I CALL HIENTHI 53 MOV ];;'211"--“l
JB P1.4,501 23| |CLR P1.1 w | | sos: 5 | RET
MOV A, #0 24 JB P1l. ‘4, S05 m SETE P1.1 55
CALL HIENTHI | | MOV A, #4 a |l ocir P12 5 | MALED:
SO1: % |CALL HIENTHI |, | JB p1.4,S09 5 | DB 0COh, OF9h,
JB ?1.2,502 2| | SO5: s | MOV B, 438 0A4h, 0BOh, 099h,
MOV P:L, .Il 28 JB _:'l.E', S06 44 CALL HIENTHI
CALL HIENTHI 2| | MOV A, #5 & | S09: 092h, 082h, OF8h,
S02: w | | CALL HIENTHI % | JB P1.5, 300 080h, 090h
JB Pl.6,S03 A S06: 47 MOV H,#Eﬂ
MOV A, #2 32 JB P1. 6, S0O7 43 CALL HIENTHI 53 END |
CALL HIENTHI s | JMp s00
S03:
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6.2. Giao tiép ma quét

sees
..‘:::.-..0000"......
P R i
L EES . s cPRER T RS SRR s
s L L L L L
BRE T E T T T
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6.2. Giao tiép ma quét

U1
12 bxTaL P0.0/ADO :gz
PO 1/AD1 |2
- P0.2/AD2 |21
18 1 xraL2 PO 3/AD3 |30
PO 4/AD4 |33
PO 5/AD5 |33
- PO.6/AD6 |22
RST PO.7/ADT
P2.0/AB 521
P21/A9 |22
T P2 2/A10 {522
2 FSEN P2 AT S22
B ALE P2 4/A12 (522
EA P2 5/A13 |20
P26/A14 (o2l
P2 7/A15
1= "10 s BI04
1 P10 P3.0RXD [t 5 -
= P11 P3.4/7XD |2 — —
2 P12 P3.2/INTO {1 — —
= IE P3.3INTA 13 - -
2= P14 P3.4ITO 1o - -
& P15 P35ITI oo — —
L Pis P3 6/WR (1o — —
P17 P3.7/RD
ATB9C51 PApR
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6.3. Giao tiép dir liéu

LCD2
LMO16L
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6.3. Giao tiép dir liéu

Man tinh thé 1éng LCD

Man hinh tinh thé long LCD 02_16

Chan RS: “Register Select” =1/0 [1  hién thi dit liéu/tin hiéu dk
Chéan R/W: “Read/Write” =1/0 [J  doc/ghi Ién LCD

Chan E: “Enable” =1/0 []  cho phép/chét dit liéu 1én LCD

Man hinh tinh thé long LCD 08_24

Tuong tu nhu LCD 04 16 c6 2 chén E1, E2 dung ntra trén va nira dudi cua man
hinh.
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6.3. Giao tiép dir liéu

Code (Hex) Command to LCD Instruction Register

Clear display screen

Return home

Decrement cursor (shift cursor to left)

Increment cursor (shift cursor to right)

Shift display right

Shift display left

Display off, cursor off

Display off, cursor on

Display on, cursor off

Display on, cursor blinking

Display on, cursor blinking

Shift cursor position to left

Shift cursor position to right

Shift the entire display to the left

Shift the entire display to the right

Force cursor to beginning to 1st line

Force cursor to beginning to 2nd line

&ggaazsmmhlbm\lmmbwo—

2 lines and 5x7 matrix
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6.3. Giao tiép dir liéu

LCD Timing for Read

tp = Data output delay time

tay = Hold time after E has
come down for both RS and
R/W =10 ns (minimum)

tag = Setup time prior to E
(going high) for both RS and
R/W = 140 ns (minimum)

Note : Read requires an L-to-H pulse for the E pin
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6.3. Giao tiép dir liéu

LCD Timing

thsw = Data set up time
= 195 ns (minimum)

ty = Data hold time
= 10 ns (minimum)

tagy = Hold time after E has
come down for both RS and
R/W = 10 ns (minimum)

tpyyy = Enable pulse width
=450 ns (minimum)

tys = Set up time prior to E
(going high) for both RS and
R/W = 140 ns (minimum)

209



Tice28,.80

CHUONG 6 GIAO TIEP NGOAI VI 4

6.3. Giao tiép dir liéu

LCD Timing for Write

tpsw = Data set up ti.me
= 195 ns (minimum)

ty = Data hold time
= 10 ns (minimum)

RW — &

tagy = Hold time after E has
come down for both RS and
R/W =10 ns (minimum)

tpwr = Enable pulse width
= 450 ns (minimum)

tag = Setup time prior to E
(going high) for both RS and
R/W = 140 ns (minimum)
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6.3. Giao tiép dir liéu
Dec Hx Char Dec Hx  HTML Char DPec Hx HTML Chaxr Dec Hx HTML Char
0 ] RUL (null) 32 20 &W32: Space 64 40 &W64: 4 96 60 &W9s5: ’
1 1 SOM (Start of heading) 33 21 &¥33; ! 65 41 &#65; A 97 61 &N97; -
2 2 ETX (Start of text) 34 22  &M34: ~ 66 42 &N66; o 98 62 &N98; b
3 3 ETX (End of text) 35 23 &#35; 2 67 43 &§67; -~ 99 63 &#99; =
4 4 EOT (End of transmission) 36 24 S#36; $ 68 a4 4145 D 100 64 &#100; d
5 S ENQ (Enquiry) " 25 &837; X 69 45 &R69; E 101 65 8101 =
3 6 ACE (Acknowledge) 38 26 s#38, & 70 46  &#70; F 102 66 &§102; £
7 7 BEL (Bell) 39 27 &#39; \ 7 47 871 G 103 67 &8103; g
8 8 BS (Backspace) 40 28 &840, { 72 48 &#72; H 104 €8 8104, h
5 s TAB (Horizontal tab) 41 2% &H41; ) 73 49 ewW13: 1085 69 &#105: L
10 A LF (NL line fd, new line) | 42 2A &#42; ¢ 74 4a  &¥74; J 106 6A &#106; h)
11 B VT (Vertical tab) 43 2B &H43; + 15 4B &WI5: % 107 68 &#107: K
12 C FF (NP form fd, new page) | 44 2C &#44. » 76 4C  &#76; L 108 6C &#108; 1
13 » CR  (Carriage return) 45 2D &Nas; - 77 4D &W71: M 109 6D &#105; m
14 E 50 (Shift out) 46 2E LH4G; . 78 4e &N78; N 110 6E &#110; n
15 F 21 (Shift in) 47 2F &N47 / 79 arF N9 (&) 111 6F 8111 =)
16 10 DLE (Data link escape) 48 30 &H48; 0 80 S0 &#80; P 112 70 &Nniz; P
17 11 DCl (Device contreol 1) 49 31 N4 1 81 sl &N81; Q 113 N W13 q
18 12 pC2 (Device control 2) 50 32 &N50; 2 82 52 &N82; R 114 72 &W114; r
19 13 DC3 (Device control 3) 51 33 &#51; 3 83 S3 &#83; 5 118 73 &#115; s
20 14 pDC4 (Device control 4) 52 34 &H52; 4 84 54 &NBae T 116 74 &8116; t
21 15 HAK (Negative acknowledge) | 53 35 &#53; 5 a5 55 &#85; U 117 75 &#117; u
22 16 SYN (Synchronous idle) 54 36 &H54 ; 6 86 56 &#86; v 118 76 &#118; v
23 17 ETE (End of trans. block) 55 ) &#55; 7 87 57 &#87; w 119 17 &H119; w
24 18 CAN (Cancel) 56 38 &#ss; 8 88 %8 &s#ss8; - 120 78 &#120; =
25 198 EM (End of medium) 57 as &¥57,; s 89 59 &89 ; Y 121 79 &fi121; Y
26 1A SUB (Substitute) 58 3A &#s8; : 50 SA &#590: 2 122 A &8122; 2
27 18 ESC (Escape) 59 3B &#59; ? 91 Se &#91; ( 123 78  &#123; {
28 1C Fs (File meparator) 60 3C &#60; < 92 SC &#92; \ 124 7C  &#124; |
29 10 G5 (Group separator) 61 3D &H61; - 23 Sp &#93; ] 125 70 &#125; H
30 1B RS (Record separator) 62 3E &#e62; > 94 SB  &#9%4: A 126 T8 &#126; -
31 1F U§ (Unit separator) 63 3F &WM63; 95 SF &#95: - 127 IF  &#127: DEL
www, bibage.com
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6.3. Giao tiép dir licu

PO.vADD
PO. 14401
PO.2a02
PO.MADS
PO.4:AD4
PO.SADE
PO.GADE
PO.T/ADT

P2.0AS

P2.1/AR
P2.21A10
P2.3iA11
F2.4A12
P2.5A12
P2aiAl4
F2.TiA15

P2 0/RXD
F2ATXD
P3.2INTD
P3.3INT1
P 4/T0
FP3.5T1
F1.8/WR
P2.7IRD

LCD1
REP1 LMO1EL

RV IIIIIIIIIIIIIIIII

CEPPT ‘

. 288 22, 25323885

oI T T
RESPACK-A
14
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6.3. Giao tiép dir liéu

L e L . i O T s

[ R
_I.D

org 00h

LL:

mov a,#38H ; dinh dang co chu 5x7
call dieukhien

call delay

mov a,#01H ; xoa man hinh

call dieukhien

call delay

mov a, #0Fh ; bat hien thi, nhap nhay con tro
call dieukhien

call delay
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6.3. Giao tiép dir liéu

13 mov a,#'A' ; Hien A
14 call hienthi

15 call delay

16 call delay

17

18 mov a,#0C0h ; xuong dong 2
19 call dieukhien

20 call delay

21 mov a,¥'B' ; Hien B

22 call hienthi
23 call delay
24 call delay
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6.3. Giao tiép dir liéu

3 Hienthi:

35 mov p3,a ; di-d7
36 setbh P2.0; RS =1
37 clr P2.1; EW

33 setbh P2.2; E

39 clr P2.2; E

40 call delay

41 ret

4z
43 Dieukhien:

44 mov p3,a ; di-d7
45 clr P2.0; RS =0
a5 clr P2.1; EW

A7 setbh P2.2; E

43 call delay

43 clr P2.2; E

50 call delay

51 ret

53
54
55
=
a1
i
2d
&0
E1
B
B3
B4
B5

delay:

mov r0Q, #50

vl:

mov tmod, #01h

mov thO, #high(-20000)
mov tl1l0, #low(-20000)
seth tr0O

jnb tf0, 5

clr tr0O

clr t£0

dijnz r0, vl

ret

end
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6.3. Giao tiép dir liéu

LCD1
RP1 LMO16L
1m

=39 2m

g? 35 3n
=37 An

D2 u36 Em RV

D3 =

D4 =35 b= 0 O w
34 7m -

£ s 5 o 258 2Z. 85883885
[ | | |

o7 [ 2 ® 2lalsl cfefe] 2felolelzlalele
=71 RESPACK-8

IAE ——

ag 1222 T

0 =22

W1 =22 =

a2 =22

13 =28

4 =L

5 =22
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6.3. Giao tiép dir liéu
Dich toan b hién thi

26
27
28
24
30
a1
32

77

mov r2, #16
VZ:

MOV A, #1Ch
CALL Dieukhien
CALL DELAY
dilnz r2Z2, V2
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6.3. Giao tiép dir liéu

V=07 e (el Per—
TO ADC AND | inputs where V,

—V, -V, 0 10k
SENSORS T el [
fo ground and Vin
. (+) is used as the
ADC804 Chip analog input to be
(cont”) converted 10k

CS 15 an active low
input used to activate
ADCB04

.II-L-l...l.ll |-L
|

“ouiput enable™

a high-to-low RD pulse 1s
used to get the 8-bat
converted data out of
ADCB04

“end of conversion™
When the conversion is
finished, it poes low to signal

the CPLJ that the converted
data is ready to be picked up

+5V power supply
or a reference

voltage when
V.2 input is open
(not connected)

“start comversion”

When WR makes a low-to-
high transition, ADC804
starts converting the analog
mput value of Vy; to an 8-
bit digital number
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6.3. Giao tiép dir liéu

The binary outputs are
monitored on the LED
of the digital tramer

ADCS804 Free Running Test Mode

The CS mput 1s
grounded and the
WR mput 1s
connected to the
INTR output

a potentiometer used to
apply a 0-to-5 V analog
voltage to mnput Vin (1)
of the 804 ADC
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6.3. Giao tiép dir liéu

Q 1II\J"rref/ 2

> It is used for the reference voltage

= If this pin is open (not connected), the analog
input voltage is in the range of 0 to 5 volts (the
same as the Vcc pin)

= If the analog input range needs to be 0 to 4
volts, Vw2 is connected to 2 volts

Veet/2 Relation to Vin Range

Vref/ 2(V) Vin(V) Step Size ( mV)
Notconnected®  0t05  5/256-19.53

2.0 Oto4 4/255=15.62

1.5 Oto3 3/256=11.71

1.28 0to 2.56 2.56/256=10

1.0 Oto2 2/256=7.81

0.5 Oto1l 1/256=3.90

Step size 15 the smallest change can be discerned by an ADC
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6.3. Giao tiép dir liéu

Q 1II\J"rref/ 2

> It is used for the reference voltage

= If this pin is open (not connected), the analog
input voltage is in the range of 0 to 5 volts (the
same as the Vcc pin)

= If the analog input range needs to be 0 to 4
volts, Vw2 is connected to 2 volts

Veet/2 Relation to Vin Range

Vref/ 2(V) Vin(V) Step Size ( mV)
Notconnected®  0t05  5/256-19.53

2.0 Oto4 4/255=15.62

1.5 Oto3 3/256=11.71

1.28 0to 2.56 2.56/256=10

1.0 Oto2 2/256=7.81

0.5 Oto1l 1/256=3.90

Step size 15 the smallest change can be discerned by an ADC
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6.3. Giao tiép dir liéu

o DO-D7/
» The digital data output pins
» These are tri-state buffered

» The converted data is accessed only when CS =
0 and RD is forced low

» To calculate the output voltage, use the
following formula

D - Vo
step size

= Dout = digital data output (in decimal),
= |/in = analog voltage, and
» sfep size (resolution) is the smallest change
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6.3. Giao tiép dir liéu

o The following steps must be followed

for data conversion by the ADC804 chip
> Make CS = 0 and send a low-to-high pulse
to pin WR to start conversion
> Keep monitoring the INTR pin

= If INTR is low, the conversion is finished
= If the INTR is high, keep polling until it goes low

> After the INTR has become low, we make
CS = 0 and send a high-to-low pulse to the
RD pin to get the data out of the ADC804

WR ——— \ /
D0-D7 i \ Data out

CS is set to low for both
RD and WK pulses
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6.3. Giao tiép dir liéu

U3 e
= | Wi
L2pxraLs PO.0/ADD |22 LMDTEL
PO.UADT [
Po.2iAD2 |40
A2 x7AL2 PO3MAD3 |5
PO4ADS |k
POSADS |25
. PO.BIADE |mas
= Rer POTIADT |2
= cs oo =
P2.0iA8 [al—E2 204 2F. 35833885
P21|IAD- WR AL LILA L HiE|EE|NE|N|N
5 P‘2.2|'A1D3m —fed e  w|wfo| o] ofo] —frde] =
22~ FEEN PLAIAT oo 111
. A ae F24IA12 (2L
2 ER P2 5ia13 [l
[ =0 Uz FZOiAT4 (el
10k PLTIAS
S m| = n )
= '_Li; - F‘-E_D DBO(LEE) ::3 L 1o PLORXD [
._3_4. WA DB [t g. P11 F2.1TXD .:12
1ot =3 CLKIN pB2 (12 ] P2 Pa.2inTo 12
= =2 INTR DE3 (12 i ez P33INTI (12
HE =1 AGhD DB¢ (12 i Pis P340 [
== D GND DES P15 Pas1 [
150 2 " 0 = [=18
| 05.0 | 2 Tow] VREF2 DE6 [ o R P8R (=
® o = vouT) CLKR DBT(MSE) P17 P3.7IRD
vour 12 57 Y=g os3aa3 i ATEDCET |
il
2= -
ADCU80E I
3 Lm3s | RV1 11
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6.3. Giao tiép dir liéu

1 org 00h 10 Doc ADC:

2 11 CLR P2.0

3 CTCHINH: 12 CLR P2.Z2

4 Call Doc ADC 12 CPL FZ.Z

5 | | call delay 14| | JNB P2.3,5
B Call TJ:_I]h_tGLTlIl 15 CLE P2.1

7 L.Z'all Hien thi . MOV A, P1

: Jmp CTCHINH . ret
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6.3. Giao tiép dir li¢u w| | MOV A, #19

%% Héinitzééﬂ-[qm—'J e e 39 CATL, HTENTHT
27 | | M P FOEH I 90| | CALL DELAY

24 CALL DIEUEHIEN

2 | | CALL DELAY a1 | | MOV A,#'0"
30 MOV A, #01H 42 CALIL, HIENTHI
3 CALL DIEUEHIEN 47 CALL DELAY

32 CALL DELAY 44 MOV A, Lo
13| | MOV A, #0EH

u | | CALL DIEUKHIEN 45 CALL HIENTHI
x| | CALL DELAY 46 CALL DELAY
| 47 MOV A, #'C'
48 CALL HIENTHI

49 CALL DELAY
Al

CS
RD

ey
WR u|n|m u|mln ]
E: R (o] [l o [Ts] [fa] [

u
&)

]
[=2]

ol [0 ] B

b ol o omd
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a7 r R3 chua so hang chuc

18
15
20
21
22
23
24
25
2B
27

Tinh_toan:
; doc gia tri Pl cé&t A=82

MoV
DIV
Mow
Mow
MoV
MUL
MoV
ADD

33
40
41
42
43
44
45
46
47
43
43
50
a1
52

r B2 chua so hang dw

MOV A, #48
ADD A, R3
CALI, HIENTHI
CATLI, DELAY
MOV A, #48
ADD A,R2
CALI, HIENTHI
CALIL DELAY
MOV A, #'0’
CALI, HIENTHI
CALIL DELAY
MOV A, #'C’
CALI, HIENTHI
CALL DELAY
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6.3. Giao tiép dir liéu

I
k2
ui -
i e = B2 .
) = i ®
: = 2=t
Ly T - -
e — —
Pt L = =
O T
=T Paay
b aa
i - R e = m— |
=
o PrLE
] T =55
[ s P
= B2 -3
Lz C = = B -3
= e L I|—_|' _ - N
= ey [ 1 o e D
— = e |- = ATy Faamn [
£L W o |- ] PAIFTE o
—— FE a3 = e FLVT ===
LGHD o A PaaTe =25
B oas - = e PiETi LT
| vmer =1 e raaTE e
e CaTpEE 1 e (PR Lunm.
e | ReoAESS
Wi =
I

228



CHUONG 6 GIAO TIEP NGOAI VI

Ti

02330

6.3. Giao tiép dir liéu

LED EQU PO
DATA ADC EQU P1

;CAC BIT GIAO TIEP
ADC

INTR BIT P3.7
WR_ADC BIT P3.5

RD ADC BIT P3.6
‘VUNG NHO NHIET DO
DONVI EQU 40H
CHUC EQU 41H

TRAM EQU 42H

L1 BIT P2.4
L2 BIT P2.3
L3 BIT P2.2
L4 BIT P2.1
L5 BIT P2.0
ORG 0000H

MOV
DATA ADC#0FFH ;P1
DAU VAO DU LIEU

MOV DPTR#MALEDY
MOV LED,#00H
MOV DONVI,#00H
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6.3. Giao tiép dir liéu

MOV CHUC,#00H

MOV TRAM #00H
MAIN:

Icall READ_ADC

CALL DISPLAY

IMP MAIN

READ_ ADC:

CLR WR_ADC

SETB WR_ADC
HERE: JB INTR,HERE
CLR RD_ADC

SETB RD_ADC

MOV A,DATA ADC
CALL BIN2BCD
RET

BIN2BCD:
MOV B.#10
DIV AB
MOV DONVI,B
MOV B.#10
DIV AB
MOV CHUC,B
MOV TRAM,A
RET
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6.3. Giao tiép dir liéu

DISPLAY:

MOV R3, #5

LL:
MOV LED,#0C6H ;'C'RA
SETB L5 ;CHO LED
CALL DELAY ' TRE
CLR L5 ;TAT LED 5

MOV LED#9CH ;DUA KY
HIEU 'DO' RA LED7

SETB L4

CALL DELAY

CLR L4

MOV A,DONVI
MOVC A,@A+DPTR

MOV LED,A
LED7/

SETB L3 ;
CALL DELAY
CLR L3
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MOV A,CHUC DEI\I/_IQ\\;:W #150
MOV LED,A RET
SETB L2
CALL DELAY MALED7:
CLR L2 DB
MOV A TRAM : 0COH,0F9H,0A4H,0B0OH,99H
MOVC A @A+DPTR 92H,82H,0F8H,80H,90H
MOV LEE) A - KY HIEU 'D0O' KY HIEU
] ICI
SETB L1 .
CALL DELAY iEDNBD 9CH 0C6H
CLR L1
DIJNZ R3, LL
RET
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6.4. Giao tiép truyén thong

P3.0RX |« X P3.1

VDK1 VDK2

P3.1TX [——3{ RX P3.0

Két néi VDK véi VDK

P3.0 RX |€——— R_OUT R_IN | ————— TX

VDK Mo PC

P3.1TX ———»{T_IN T_OUT ———{ RX

Két ndi VPK véi PC
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6.4. Giao tiép truyén thong

P1

C1
ZL 10u
1 | Ut
J1
o ; C1+ C1-
O
o i :; TN T10UT SE
p 12d riout RN [
10 1 o T20UT P
CONN-SIL4 94 roout RoIN [&
2
VS+
= vs- -2
C2+ Cc2-
P 5| maxe:
J2
; c2
1 vee
D+
= 1p .e.
4 . 10u
AUYI00TR @ @ ?
& <
D1
LED-RED
N
R1
330R

10u

1000u

|(O|h- 00 | |~4 l\J|0)|4

EI. error O

COMPIM
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