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DAl HOC THAI NGUYEN CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG BAI HOC Péc lap - Tu do - Hanh phac

KY THUAT CONG NGHIEP

CHUONG TRINH GIAO DUC PAI HQC
NGANH DAO TAO: PIEN — DIEN TU, SPKT DIEN — TIN, CO PIEN TU
CHUYEN NGANH: KHOI NGANH DPIEN — PIEN TU

PE CUONG CHI TIET HQC PHAN:

VI XU LY - VI PIEU KHIEN
(Hoc phan bt budc)

1. Tén hoc phan: Vi xir Iy — vi diéu khién.
2 . S6 tin chi: 03; 3(3;1,5; 6)/12
3. Trinh dg cho sinh vién nam thir: 3 (Pién, Pién tir, SPKT Dién, SPKT Tin)
hoac 4 (Co dién tik).
4. Phan bo théi gian
- Lén16p Iy thuyét: 3 (tiét/tudn) x 12 (tudn) = 36 tiét.
- Thao luan: 1,5 (tiét/tudn) x 12 (tudn) = 18 tiét.

5. Cac hoc phin hoc truée

K¥ thuat dién ttr sd.
6. Hoc phin thay thé, hoc phan twong dwong

Vi xir 1y — vi diéu khién (trong cac chwong trinh 180 TC va 260 DVHT)
7. Muc tiéu ciia hoc phan

Sau khi hoc xong hoc phan sinh vién phai nim duoc cdu tric phan cimg cia
cac bo vi xtr Iy — vi diéu khién tiéu biéu: x86, 8051; T6 chtrc bd nhé, tap 1énh, ché
d6 dia chi va 1ap trinh cho chung; Biét cach ghép ndi véi bd nhé va thiét bi ngoai vi;
Biét khai thac kha nang ngat va dinh thoi. Co kha nang thiét ké va xay dung modul
(bao gdm ca phan cing va phan mém) st dung vi diéu khién cho bai toan cu thé.
8. M ta vin tit ndi dung hoc phan

Tong quan vé cac hé dém va biéu dién thong tin trong cac hé vi xtr Iy — vi
diéu khién. Vi xur 1y: Tong quan vé kién trac hé vi xu 1y; to chirc phan cing cua
CPU ho Intel 80x86, cac ché d6 danh dia chi, tap 1énh, 14p trinh hop ngit (assembly)
cho 80x86 v&i1 nhitng bai toan don gian; mot s6 vi mach phu trg trong hé vi xtr 1y.
Vi diéu khién: Cau trac hé vi diéu khién onchip MCS 8051; lap trinh hop ngir cho
vi diéu khién; hoat dong dinh thoi, ngét va truyén thong ndi tiép; gidi thi€u mat sO
ho vi xir Iy thong dung khac. Gidi thiéu mot sb bai toan ing dung tiéu bicu.



9. Nhiém vu cua sinh vién
1. Du 16p > 80 % tong sb thoi luong cta hoc phan.
2. Chuan bi thao lugn.
3. Bai tap, Bai tap 16n (dai): Khong
10. Tai liéu hoc tap
- Sach, giao trinh chinh:
[1] Bai giang “Vi xir Iy — vi diéu khién”
- Sach tham khéo:
[1] Van Thé Minh, Ky thudt vi xir Iy, NXB KHKT, 1997.
[2] Téng Vian On, Ho vi diéu khién 8051, NXB KH&KT, 2005.
[3] Nguyén Tang Cudng, Phan Qudc Thang, Cdu tric va ldp trinh ho vi diéu
khién 8051, NXB KH&KT, 2004.
[4] Michael Hordeski, Personal Computer Interfaces, Mc. Graw Hill, 1995.
[5] http://picat.dieukhien.net
11. Ti¢u chuin danh gia sinh vién va thang diém
11.1. Cac hoc phan Iy thuyét
e Tiéu chuin danh gia
1. Chuyén can;
2. Thao luan, bai tap;
3. Bai tap lon (dai);
4. Kiém tra gitra hoc phﬁn;
5. Thi két thic hoc phﬁn;
6. Khac.
e Thang diém
- Piém danh gia bo phan chim theo thang diém 10 v&i trong s nhu sau:
+ Kiém tra giita hoc phan: 20 %.
+ Diém thi két thuc hoc phan: 80 %.
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Bai gidng . i i . Chuong 1
Vixirly - Vi dieu khién Tong quan ve vi xir ly — vi dieéu khién

CHUONG 1.
TONG QUAN VE VI XU LY - VI PIEU KHIEN

Muc tiéu:

Gitip sinh vién hiéu vé lich sir ra doi cta hé vi xur Iy — vi diéu khién; khai niém,
ciu tao va nguyén 1y ctia hé vi xtr 1y — vi diéu khién; on lai kién thirc vé cac hé
thong s6 dém.

Tém tit chwong:

Chuong chia lam 3 phén:
Gidi thiéu chung vé vi xir Iy — vi diéu khién
T 5ng quan
Lich sik phdt trién ciia cdc bo xir Iy
Vi xir Iy va vi diéu khién
Ciu triic chung ciia hé vi xir Iy
Khoi xir Iy trung tdm (CPU)
Bo nho (Memory)
Khéi phéi ghép vao/ra (I/0)
Hé théng bus
Dinh dang div liéu va biéu dién théng tin trong hé vi xi¢ Iy — vi diéu khién
Cédc h¢ dém
Biéu dién s6 va ky tw

Cdc phép todn sé hoc trén hé dém nhi phin

B mon Ky thuat may tinh — Khoa Dién tir 9
Truwong PH Ky thuat Cong nghiép



Bai glang Chuongl
Vixirly - Vi diéu khién Tong quan vé vi xir ly — vi diéu khién

1.1 GIOI THIEU CHUNG VE VI XU LY - VI PIEU KHIEN
1.1.1 Téng quan

Vi xir 1y (viét tit 1a pP hay uP), doi khi S —— ,
con dugc goi 1a b vi xir ly, 1a mot linh ki¢n -~
dién tr duoc ché tao tir cac tranzito thu nho = T R
tich hop 1én trén mdt vi mach tich hop don.
Khéi xtr 1y trung tam (CPU) 1a mot bo vi xtr ;
Iy dugc nhiéu nguoi biét dén nhung ngoai ra B T
nhiéu thanh phan khéc trong may tinh cling
c6 bo vi xtr 1y riéng cua nd, vi du trén card %W“Wﬂl‘l%%%‘l?ﬁ

Hinh 1-1.B¢ vi xut ly Intel
man hinh (video card) chung ta cling c6 mot $0486DX2

bo vi xu ly.

Truéce khi xuét hién cac bd vi xir 1y, cac CPU dugc xay dung tur cac mach tich
hop c& nhé riéng biét, mdi mach tich hgp chi chira khoang vao chuc tranzito. Do do,
mot CPU c6 thé 1a mot bang mach gdm hang ngan hay hang triéu vi mach tich hop.
Ngay nay, cong nghé tich hop da phat trién, mot CPU c6 thé tich hop 1én mot hodc
vai vi mach tich hop c& 1én, mdi vi mach tich hop ¢& 1én chtra hang ngan hoic hang
triéu tranzito. Nho d6 cong suat tiéu thy va gia thanh ciia bo vi xur Iy da giam dang
ké.

Vi diéu khién 1a mot may tinh dugc tich hop trén mot chip, nd thudng duoc st
dung dé diéu khién cac thiét bi dién tir. Vi diéu khién, thyc chat, 1a mot hé thng
bao gdm mot vi xtr 1y ¢ hiéu sudt di dung va gia thanh thap (khac véi cac bo vi xtr
1y da nang dung trong may tinh) két hop v6i cac khdi ngoai vi nhu bd nhé, cac mod
dun vao/ra, cac mo dun bién doi sb sang tuwong tu va tuong tu sang s,... O may tinh
thi cac mo6 dun thuong dugc xay dung bdi cac chip va mach ngoai.

Vi diéu khién thuong duoc dung dé xay dung cac hé thong nhung. N6 xuét hién
kha nhiéu trong cac dung cu dién tir, thiét bj dién, may giat, 10 vi song, dién thoai,
dau doc DVD, thiét bj da phuong tién, day chuyén ty dong, v.v.

Hau hét cac vi diéu khién ngay nay dugc xay dung duwa trén kién trac Harvard,
kién triic ndy dinh nghia bdn thanh phan can thiét cia mot hé thong nhing. Nhimng
thanh phan nay 13 16i CPU, bd nhé chuong trinh (théng thudng 1a ROM hoic b
nhd Flash), bd nhé dit liéu (RAM), mot hodc vai b dinh thoi va cac cong vao/ra dé
giao tiép véi cac thiét bi ngoai vi va cac moi trudng bén ngoai - tat ca cac khdi nay
duoc thiét ké trong mot vi mach tich hop. Vi diéu khién khéac vé6i cac bo vi xir Iy da
nang & chd 13 no co thé hoat dong chi vé1 vai vi mach hd tro bén ngoai.

10 B¢ mon Ky thuat may tinh — Khoa Dién tir
Truong PH Ky thuat Cong nghiép
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1.1.2 Lich sir phat trién ciia cac bd xir ly

* Lich su ra doi va phat trién cua Vi xu ly

2005

64bit

1993

32 bit

AT&T: BELLMAC-32A

1985 Intel: Multi Core

1976

Intel: Pentium,
1971 Xeon, Celeron
Motorola: 680xx

Zilog: Z-80 ARM |

1960 TI: VXL 16bit

Intel:
4004, 8008,
8080

Fairchild
Semiconductor:
Chip ban dan dau tién
[}

1
[
1
|
I
[
[
1
[
I
[
[
1
[
[
[
1
1
[
|

»la

- >
: Thwong mai hoa i Tang mat do, VLSl 32bit nhuong chd | Ky nguyén da 16i
' chipbandan ' May tinh trén chip va 32 bit 64bit [

Hinh 1-2. Lich sir phdt trién ciia VXL

- Thé hé 1 (1971 - 1973): vi xir Iy 4 bit, dai dién 1a 4004, 4040, 8080 (Intel) hay
IPM-16 (National Semiconductor).
+Po dai word thudng 1a 4 bit (c6 thé 16n hon).
+ Téc d6 10 - 60 ps / 1énh véi tan s6 xung nhip 0.1 - 0.8 MHz. + T4p 1énh don gian
va phai can nhiéu vi mach phu tro.
- Thé hé 2 (1974 - 1977): vi xtt Iy 8 bit, dai dién 1a 8080, 8085 (Intel) hay Z80 .
+ Tap 1énh phong phu hon.

+ Pja chi c6 thé dén 64 KB. Mot s6 bd vi xir 1y ¢6 thé phan biét 256 dia chi cho
thiét bj ngoai vi.
+ St dung cong nghé¢ NMOS hay CMOS.
+Tbc d6 1 - 8 us / 1énh véi tan sé xung nhip 1 - 5 MHz
- Thé hé 3 (1978 - 1982): vi xir 1y 16 bit, dai dién 1a 68000/68010 (Motorola) hay
8086/ 80286/ 80386 (Intel)
+ Tap 1énh da dang véi cac 1énh nhan, chia va xir Iy chudi.
+ Pia chi bd nhd c6 thé tir 1 - 16 MB va c6 thé phan biét téi 64KB dia chi cho
ngoai vi
+ Str dung cong nghé HMOS.
+Tdc d6 0.1 - 1 us / 1énh véi tan sd xung nhip 5 - 10 MHz.
- Thé hé 4: vi xir 1y 32 bit 68020/68030/68040/68060 (Motorola) hay 80386/80486
(Intel) va vi xur Iy 32 bit Pentium (Intel)
+ Bus dia chi 32 bit, phan biét 4 GB bd nhé. + Co thé dung thém cac bo dong xir 1y
(coprocessor). + C6 kha nang lam viéc vai bd nhé ao.

1

I

I

|

1

! 1

| 1

[ 1

! 1

[} | I

[} I I
»la b:q el

I

! 1

! |

+ C6 cac co ché pipeline, bd nhé cache.
+ Sur dung cong ngh¢ HCMOS.
- Thé hé 5: vi xur 1y 64 bit
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1.1.3 Vi xir Iy va vi diéu khién
Khdi ni¢m “vi xiv Ij” (microprocessor) va “vi diéu khién” (microcontroller).

Vé co ban hai khai niém nay khong khac nhau nhiéu, “vi xtr 1y”” 1a thuat ngi
chung ding dé dé cap dén ky thuat ing dung cac cong nghé vi dién tir, cong nghé
tich hop va kha nang xtr 1y theo chuong trinh vao cac linh vuc khac nhau. Vao
nhimg giai doan dau trong qua trinh phét trién cua cong nghé vi xtr Iy, cac chip (hay
cac vi xir 1y) duoc ché tao chi tich hop nhitng phan ctng thiét yéu nhu CPU cing
cac mach giao tiép gitta CPU va cac phan cting khac. Trong giai doan ndy, cac phan
ctimg khac (ké ca bo nhg) thuong khéng duoc tich hop trén chip ma phai ghép ndi
thém bén ngoai. Cac phan cing nay dugc goi 1a cac ngoai vi (Peripherals). V& sau,
nhd sy phat trién vuot bac ciia cong nghé tich hop, cac ngoai vi ciing dugc tich hop
vao bén trong IC va nguoi ta goi cac vi xu lyda dugc tich hop thém cac ngoai vi la
cac “vi diéu khién”.

Vi xir Iy ¢6 cac khéi chirc nang can thiét dé 1dy dir liéu, xur 1y dir liéu va xut
d@r li€u ra ngoai sau khi da xu ly. Va chire nang chinh cta Vi xtr 1y chinh 1a xu ly dir
liéu, chéng han nhu cdng, trir, nhan, chia, so sanh.v.v... Vi xtr Iy khong c6 kha nang
giao tiép truc tiép voi cac thiét bj ngoai vi, né chi c6 kha ning nhan va xu 1y dit liéu
ma thoi.

Pé vi xtr Iy hoat dong can c6 chuong trinh kém theo, cic chuong trinh nay
diéu khién cac mach logic va tir @6 vi xur Iy xtr Iy cac dit liéu can thiét theo yéu cau.
Chuong trinh 1a tap hop cac 1énh dé xir 1y dir li€u thyc hién tung 1énh dugce luu triv
trong by nhd, cong viéc thuc hanh 1énh bao gém: nhan Iénh tr by nhd, gidi ma 1énh
va thyc hién Iénh sau khi da giai ma.

Pé thuc hién cac cong viéc vdi cac thiét bi cudi cung, chéng han diéu khién
dong co, hién thi ki tw trén man hinh ... doi héi phai két hop vi xtr ly v61 cac mach
dién giao tiép v6i bén ngoai duoc goi 1a cac thiét bi I/O (nhap/xuat) hay con goi 1a
cac thiét bi ngoai vi. Ban than cac vi xtr Iy khi dimg mot minh khong c6 nhiéu hidu
qua st dung, nhung khi 1d mot phan ctia mot may tinh, thi hiéu qua tng dung cua Vi
xtr 1y 1a rat 1on. Vi xtr Iy két hop véi cac thiét bi khac duoc st trong cac hé thong
16n, phic tap doi hoi phai xtr Iy mot lwong 16n cac phép tinh phuc tap, ¢ tbe do
nhanh. Chang han nhu cic hé théng san xuat tu dong trong cong nghiép, cac tong
dai dién thoai, hodc & cac robot c¢6 kha nang hoat dong phtrc tap v.v...

Bd Vi xtr ly c6 kha nang vugt bac so vdi cac hé théng khac vé kha nang tinh
toan, xu 1y, va thay doi chuong trinh linh hoat theo muc dich nguoi dung, dac biét
hiéu qua dbi voi cac bai toan va hé thdng 16n. Tuy nhién ddi véi cac tng dung nho,
tam tinh toan khong doi hoi kha ning tinh toan 16n thi viéc tng dung vi xir Iy can
can nhéc. Boi vi hé théng du 16n hay nho, néu dung vi xtr 1y thi ciing doi hoi cac
khéi mach dién giao tiép phtrc tap nhu nhau. Cac khéi ndy bao gdm bo nhd dé chira
dr 1iéu va chuong trinh thyc hién, cadc mach dién giao tiép ngoai vi dé xuit nhap va
diéu khién tré lai, cac khoi nay cung lién két vé6i vi xtr Iy thi méi thue hién duoc
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cong viéc. Dé két ndi cac khoi nay doi hoi ngudi thiét ké phai hiéu biét tinh tuong
vé cac thanh ph?m vi xu ly, bd nho, céac thiét bi ngoai vi. H¢ théng duoc tao ra kha
phtc tap, chiém nhiéu khong gian, mach in phirc tap va van dé chinh 1a trinh d6
nguoi thiét ké. Két qua 1 gia thanh san pham cubi cing rat cao, khong phu hop dé
ap dung cho cac hé théng nho.

Vi mot s& nhuge diém trén nén cac nha ché tao tich hop mot it by nhd va mét
s6 mach giao tiép ngoai vi cing voi vi xir Iy vao mot IC duy nhat duoc goi 1a
Microcontroller-Vi diéu khién. Vi diéu khién c6 kha ning twong tu nhu kha ning
ctia vi xir 1y, nhung ciu triic phan cimg danh cho nguoi dung don gian hon nhiéu.
Vi diéu khién ra doi mang lai su tién lgi dbi véi nguoi dung, ho khong can nim
vitng mot khdi luong kién thire qua 16n nhu ngudi dung vi xtr 1y, két cdu mach dién
danh cho nguoi dung ciing tré nén don gian hon nhiéu va c6 kha ning giao tiép truc
tiép v6i cac thiét bi bén ngoai. Vi diéu khién tuy duoc xay dung véi phan cimg danh
cho ngudi sir dung don gian hon, nhung thay vao loi diém nay 1a kha nang xir 1y bi
gidi han (tbc d6 xtr Iy chdm hon va kha ning tinh toan it hon, dung luong chuong
trinh bi gidi han). Thay vao d6, Vi diéu khién c6 gia thanh ré hon nhiéu so véi vi xir
1y, viéc st dung don gian, do d6 n6 dugc tng dung rong rai vao nhiéu tng dung c6
churc ndng don gian, khong doi hoi tinh toan phirc tap.

Vi diéu khién duoc tng dung trong cac day chuyén tu dong loai nho, cac robot
c6 churc nang don gian, trong may gidt, 6to v.v...

Nam 1976 Intel gidi thiéu b vi diéu khién (microcontroller) 8748, mét chip
trong tu nhu cac bd vi xtr Iy va 1a chip dau tién trong ho MCS-48. Do phirc tap,
kich thudc va kha ning cua Vi diéu khién ting thém mot bac quan trong vao nim
1980 khi intel tung ra chip 8051, bo Vi diéu khién dau tién cia ho MCS-51 va la
chuan cong nghé cho nhiéu ho Vi diéu khién dwoc san xuét sau nay. Sau d6 rat
nhiéu ho Vi diéu khién cta nhiéu nha ché tao khac nhau lan lugt dugc dua ra thi
truong voi tinh nang dugc cai tién ngy cang manh.

Trong tai liéu nay, ranh gi6i gitra hai khai niém “vi xtr 1y”” va “vi diéu khién”
thuc sy khong can phai phan biét rd rang. Ching t6i s& dung thuat ngir “vi xir 1y
khi @& cap dén cac khai niém co ban cua ky thuat vi xit 1y néi chung va s& dung
thuat ngit “vi diéu khién” khi di sdu nghién ctru mot ho chip cu thé.

1.1.4 Ung dung cia Vi xir Iy — vi diéu khién

Vi xir 1y, chinh 1a chip ctia cac loai may tinh ngay nay, nén han cac ban da biét
rat rd né c6 nhimng ting dung gi. O ddy, t6i chi n6i dén tmg dung cuia vi dicu khién.
Vi diéu khién c6 thé dung trong thiét ké cac loai may tinh nhing. May tinh nhung
c6 trong hau hét cac thiét bi ty dong, thong minh ngdy nay. Chung ta c6 thé dung vi
diéu khién dé thiét ké bo diéu khién cho cac san pham nhu:
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/7
0‘0

0

0

Trong cAc sin pham dan dung:
o Nha thong minh:
» (Cua ty dong
= Khoa sb
= Tu dong diéu tiét 4nh sang thong minh (bat/tit dén theo thoi gian,
theo cuong do anh sang,...)
= Pibu khién cac thiét bi tir xa (qua diéu khién, qua tiéng v0 tay,...)
= Pibu tiét hoi 4m, diéu tiét nhiét do, diu tiét khong khi, gio
= He¢ thong vé sinh thong minh,...
o Trong quang cao:
= Céc loai bién quang cdo nhay chir
* Quang cdo ma tran LED (mdt mau, 3 mau, da mau)
= Piéu khién may cudn bat quang céo,...
o Cac may moc dan dung
=  May diéu tiét d6 4m cho vuodn cay
= Budng ap tring ga/vit
= Pong hod sb, dong hd s6 co diéu khién theo thoi gian
o Céc san pham giai tri
= May nghe nhac
»= May choi game
= Pau thu k¥ thuat s6, dau thu set-top-box,...
Trong cac thiét bi y té:
o May moc thiét bi h(’)‘ trg: may do nhip tim, may do duong huyét, may do
huyét ap, dién tim do, dién nao do,...
o May cat/mai kinh
o May chup chiéu (city, X-quang,...)
Cic san pham cong nghiép:
o biéu khién dong co
o biéu khién sb (PID, md,...)
o bo luong (do dién ap, do dong di¢n, ap suét, nhiét do,...)
o Can bang tai, can toa xe, can 0 to,...
o May can thép: diéu khién dong co may can, diéu khién may quén thép,..
o Lam bo diéu khién trung tim cho RoBot
o On dinh tdc d6 dong co
o Pém san pham cua 1 nha may, xi nghiép,...
o May van hanh ty dong (dang CNC)
o ...
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1.2 Céu tric chung ciia hé vi xir 1y

So d6 khdi mot may tinh c6 dién

Input > ALL Memory

{Arithmetic Logic Unit)

)

| F Y

k4

Output Control

F 3

Hinh 1-3. So dé khoi mét may tinh c6 dién

- ALU (don vi logic sb hoc): thuc hién cac bai toan cho may tinh bao gém: +,

* /,-, phép toan logic, ...

- Control (diéu khién): diéu khién, kiém soét cac duong dir liéu giira cac
thanh phan ciia may tinh.

- Memory (bd nhé): luu trit chuong trinh hay cac két qua trung gian.
- Input (nhdp), Output (Xuat): xuit nhap dir liéu (con goi 1a thiét bi ngoai vi).

Vé co ban kién trac cua mot vi xtr Iy gdm nhiing phan ctrng sau:

Don vi xu 1y trung tdm CPU (Central Processing Unit).

Cac b nhd (Memories).

Cac cong vao/ra (song song (Parallel /O Ports), ndi tiép (Serial 1/O
Ports))

Céac bo dém/bd dinh thoi (Timers).

Hé thdng BUS (Pia chi, dit liéu, diéu khién)

Ngoai ra véi mdi loai vi diéu khién cu thé con c6 thé co6 thém mot so phan
cung khac nhu bo bién doi twong tu-s6 ADC, bo bién doi so-twong tw DAC, céc
mach diéu ché dang song WG, dicu ché do rong xung PWM...Bo ndo ctia mdi vi xur

1y chinh 1a CPU, cac phan ctng khéac chi 13 cac co quan chap hanh duéi quyén cua
CPU. Mbi co quan ndy déu c6 mdt co ché hoat dong nhéat dinh ma CPU phai tuan
theo khi giao tiép v6i chung.
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ADDRESS BUS

R —

|
Input Port nP Memory Output Port :: >

I |
| I
IR '
| I 104 £}
| i |
: DATA BUS |
| |
| \/ |
| |
: CONTROL BUS |

|
I

7 q , Hinh 1-4. So do khoi hé vi xik Iy,

D¢ co thé giao ti€p va diéu khién cac co quan chap hanh (cac ngoai vi), CPU
st dung 03 loai tin hi€u co ban la tin hi€u dia chi (Address), tin hi¢u dir li¢u (Data)
va tin hiéu diéu khién (Control). V& mat vat 1y thi cac tin hiéu nay la cac dudng nho
dan dién ndi tir CPU dén cac ngoai vi hoac tham chi 1a gifra cdc ngoai vi véi nhau.
Tap hop cac duong tin hi€u cé cung chirc nang goi la cac bus. Nhu vay ta cé céc
bus dia chi, bus dit liéu va bus diéu khién.

1.2.1 Khéi xir Iy trung tam (CPU)

CPU c6 cdu tao gdm c6 don vi xtr Iy s6 hoc va 16gic (ALU), cac thanh ghi, cac
khéi 16gic va cac mach giao tiép. Chirc ning ctiia CPU 1a tién hanh cac thao tac tinh
toan xu ly, dua ra céc tin hi€u dia chi, dir liéu va diéu khién nham thuc hién mét
nhiém vu nao d6 do nguoi lap trinh dua ra thong qua cac 1énh (Instructions).
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o EU ' - Sequencer
r- -« —/—/"/ ¥~ | |
| Data register | | Instruction decoder |
| ALU | || |
| Addr. register | | Program counter |
| A A | I A |
e o e e e e ] I e o o e —_— e —
v Internal bus v v
h
BIU
- ] ———
A 4 4 A |
| Data bus Control bus Addr. bus |
: driver driver driver |
S l, ________ <l_ .
Data bus Control bus Addr. bus

Hinh 1-5. Khoi xit Iy trung tam
1.2.2 Hé thong bus
+* Bus dia chi - Address bus

La céc dudng tin hidu song song 1 chiéu ndi tir CPU dén b nhd

D6 rong bus: 12 sd cac dudng tin hiéu, co thé 13 8, 18, 20, 24, 32 hay 64.

CPU giri gia trj dia chi cua 6 nhd can truy nhap (doc/ghi) trén cac dudng tin
hi¢u nay.

1 CPU véi n duong dia chi s€ co thé dia chi hoa duoc 2n 6 nhé. Vi du, 1 Cpu
¢ 16 duong dia chi co thé dia chi hoa duoc 216 hay 65,536 (64K) 6 nho.

+* Bus dur liéu - Data bus

Do rong Bus: 4, 8, 16, 32 hay 64 bits

La cac duong tin hiéu song song 2 chiéu, nhiéu thiét bi khac nhau c6 thé dugc
ndi v6i bus dit liéu; nhung tai mot thoi diém, chi co 1 thiét bi duy nhét c6 thé dugc
phép dua dit liéu 1€n bus dit lidu.

Bit ky thiét bi nao doc két nbi dén bus dir liéu phai c6 dau ra ¢ dang 3 trang
thai, sao cho no c6 thé & trang théi treo (tré khang cao) néu khong duoc sir dung.

% Bus diéu khién - Control bus

Bao gom 4 dén 10 dudng tin hiéu song song.

CPU gtii tin hiéu ra bus diéu khién dé cho phép cic dau ra cia 6 nhd hay cac
cong 1/0O di duoc dia chi hoa. Cac tin hiéu diéu khién thuong 1a: doc/ ghi bo nhd -
memory read, memory write, doc/ ghi cong vao/ra - /O read, I/O write.

Vi du, dé doc 1 byte dit li€u tir 6 nhd s€ can dén céc hoat dong sau:
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CPU dua ra dia chi ctia 6 nhé can doc 1én bus dia chi.

CPU dua ra tin hiéu doc bd nhé - Memory Read trén bus diéu khién.

Tin hiéu diéu khién nay s& cho phép thiét bi nh¢ dd duoc dia chi hod dua byte
dir liéu 1én bus dit liéu. Byte dir liéu tir 6 nhé s& dugc truyén tai qua bus dir liéu dén
CPU.

1.3 Pinh dang dir liéu va biéu dién thong tin trong hé vi xir Iy — vi diéu
khién
1.3.1 Cic h¢ dém
e Hg¢ th@p phan - Decimal
e Hg¢ nhi phan - Binary
e H¢l6 - Hexadecimal
e Ma BCD (standard BCD, gray code): (Binary Coded Decimal)
Trong thyc té, d6i véi mot sé tmg dung nhu dém tan, do dién 4p, ... ngd ra &
dang sb thap phan, ta dung ma BCD. Ma BCD dung 4 bit nhi phan dé ma hoa
cho mot
s6 thap phan 0..9. Nhu viy, cac s6 hex A..F khong ton tai trong ma BCD.
Mi BCD gom ¢6 2 loai:
- Ma BCD khong nén (unpacked): biéu dién mot s6 BCD bang 8 bit nhi phan
- Mi BCD nén (packed): biéu dién mot s6 BCD bang 4 bit nhi phan
VD: Sé thap phan 5 2 9
S6 BCD khong nén 0000 0101b 0000 0010b 0000 1001b
S6 BCD nén 0101b 0010b 1001b
e M3 hién thi 7 doan (7-segment display code)

el el

‘?/_/E ¢ /C 4=0110011
a d

Hinh 1-6.LED 7 thanh va cach ma hoa
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e Cac mi hé dém thong dung

He¢ 100 HE2 He¢ 8 H¢ 16 Binary-Coded Decimal | Gray Code 7-Segment
8421 BCD | EXCESS-3 abcdefg  Display
0/ 0000 0 0 0000 00110011 0000/ 111111 0
1| 0001 1 1 0001| 0011 0100 0001/ 011000 1
2| 0010 2 2 0010/ 0011 0101 0011/ 110110 2
3] 0011 3 3 0011 00110110 0010/ 111100 3
4/ 0100 4 4 0100, 00110111 0110/ 011001 4
5/ 0101 5 5 0101 0011 1000 0111/ 101101 5
6/ 0110 6 6 0110/ 0011 1001 0101 101111 6
7. 0111 7 7 0111 0011 1010 0100/ 111000 7
8 1000/ 10 8 1000, 0011 1011 1100 111111 8
9/ 1001 11 9 1001, 0011 1100 1101 111001 9
100 1010/ 12 Al 0001 0000, 01000011 1111 111110 A
11 1011 13 B 00010001 01000100 1110/ 001111 B
12 1100 14 C| 00010010/ 01000101 1010/ 000110 C
13 1101 15 D/ 0001 0011/ 01000110 1011] 011110 D
14 1110 16 E| 00010100, 01000111 1001 110111 E
15 1111 17 F| 0001 0101/ 0100 1000 1000/ 100011 F
Bang I1-1. Gid tri twong ing giita cdc hé sé
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Bai gidng . i i . Chuong 1
Vixwr ly - Vi dieu khién Tong quan ve vi xir ly — vi dieéu khién

1.3.2 Ma ky tu - Alphanumeric CODE (ASCII, EBCDIC)

HEX | DEC | CHR | Ctrl HEX | DEC | CHR | | HEX | DEC | CHR | | HEX | DEC | CHR
0 0 |NUL| *@ 20 | 32 | SP 0 | 64 | @ 60 | 96 :
1 1 |SOH| *A 21 33 ! 41 65 A 61 97 a
2 2 |STX| *B 22 | 34 " 42 | 66 B 62 | 98 b
3 3 |ETX | ~C 23 | 35 # 43 | 67 (" 63 | 99 c
4 4 |EOT| *D 24 | 36 $ 44 | 68 D 64 | 100 | d
5 5 |ENQ| *E 25 | 37 % 45 | 69 E 65 | 101 e
6 6 | ACK| ~F 26 | 38 & 46 | 70 F 66 | 102 | f
7 7 |BEL| *G 27 | 39 ' 47 | T G 67 | 103 | g
8 8 BS | ~H 28 | 40 { 48 | 72 H 68 | 104 | h
9 9 HT | I 29 | #1 ) 49 | 73 | 69 | 105 i

0A | 10 | LF | ~J 28 | 42 . 4a | 74 J 6A | 106 | j
0B | 11 | vT | 2K 2B | 43 + 48 | 75 K 6B | 107 | kK
oc | 12 | FF | ~L 2C | 44 : 4c | 78 L 6C | 108 |
oD | 13 | CR | *M 2D | 45 - 4D | 77 M 6D | 109 | m
0OE | 14 | SO | *N 2E | 46 . 4E | 78 N 6E | 100 | n
OF | 15 sl | ~O 2F | 47 / 4F | 79 O 6F | 111 )
10 | 16 | DLE| *P 30 | 48 0 50 | 80 P 70 | 112 | p
11 17 | DC1 | ~Q 31 49 1 51 81 Q 71 | 113 ] q
12 | 18 |DC2| *R 32 | B0 2 52 | 82 R 72 | 114 | r
13 | 19 | DC3| *s 33 | 51 3 53 | 83 s 73 | 115 | s
14 | 20 | DC4| T 34 | B2 4 54 | 84 T 74 | 116 | t
15 | 21 | NAK| *U 35 | 53 5 55 | 85 u 75 | 117 | u
16 | 22 |SYN| *V 36 | 54 6 56 | 86 v 76 | 118 | v
17 | 23 | ETB | "W 37 | 55 7 57 | 87 | W 77 | 119 | w
18 | 24 |CAN| *X 38 | 56 8 53 | 88 X 78 | 120 | x
19 | 25 | EM | *Y 39 | 57 9 59 | 89 Y 79 | 121 ¥
14 | 26 |SUB| »~Z 3A | 58 : BA | 90 z 7A | 122 | =
1B | 27 | ESC 3B | 59 ; BB | ¢ [ 7B | 123 {
1C | 28 | FS 3c | 60 < BC | 92 \ 7C | 124 |
10D | 29 | GS D | &1 = D | 93 ] 7D | 125 }
1E | 30 | RS 3E | 62 - BE | 94 = 7E | 126 | =~
1F | 31 | Us 3F | B3 7 BF | 95 _ 7F | 127 | DEL

Hinh 1-7. Bang méa ASCII
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Bai giang . 3 3 . Chuong 1
Vixwrly - Vi diéu khién Tong quan ve vi xir ly — vi dieu khién

1 | ascii codes

BP0 null 032: spa 0O64: @ B96: ¢ 128: C 160: a 192 L 224 «
Bp1: & B33: ¢ B65: A B97: a 129: i 161: 1 193: L 225 B
e @ B34~ A66: B B98: b 136: e 162: o 194 226: T
aa3: v 035: # B6l: C A99: ¢ 131: 4 163: u 195: I 221 1
A04: + 036: B68: D 166: d 132: a 164: n 19%: - 228: &
AR5 % B37: % 069: E 181: e 133: a 165: N 197: 229 o
06 : B38: & ale: F 162 f 134: & 166: 42 198: 230
B0?: beep B39: ° Bl G 183: ¢ 135: ¢ 167: ¢ 199: 231: r
@08: back 040: ( a2 H 184: h 136: é 168: i 200 232: %
A9: tab B41: ) a73: T 185: 1 137: & 169: - 201: I 233 8
A18: newl BAZ2: = AL J 106: j 138: e 170: - 2082: = 2340 Q
al1: 4 B43: + B75: K 187: k 139: 1 171: % 203: T 235: 8
a1z: ¢ Bas: 876: L 188: 1 140: 1 172: % 204 } 236 =
B13: cret B45: - @zl H 109: m 141: 1 173: i 205: = 237 ¢
014 A BiG: . a78: N 116: n 142: @A 174 « 206 ﬁ 238: ¢
a15: = B&?: / a79: 0 111: o 143: A 175: » 207 = 239: 1N
Ale: » Big: 8 pEe: P 112: p 1i4: E 176: @ 208: 1 24B: =
a17; = B&a9: 1 B81: ( 113: q 145: @ 171 209: T 241: =
p18g: 1 p5@: 2 A82: R 114: r 146: £ 178: 2108 T 262 2
a19. 1 B51: 3 A83: S 115: s 147: 6 179: 211: 263: <
B2o: 1 B52: 4 B84 T 116: t 148: o 1806: 212 L 24k J
B21: % B53: 5 A85: U 117: u 149: o 181: 213: f 245:
p22: o B54: 6 A86: v 118: v 158: i 182: 214 266 +
B23: 1 B55: 17 pa7: W 119: w 151: 1 183: 1 215: { 241 =
a24i: 1 B56: 8 B838: X 126: = 152: y 184: 216: T 248: ©
B25: 1 B57: 9 B89 ¥ 121: v 153: o 185: 217 269 =
B26: = B58: agp: 7 122: =z 154: i 186: ] 218: 258 -
B27: « B59: A91: [ 123 { 155: ¢ 187: ] 219: i 251: 4
B28: - 060: < A92: X 124 | 156: £ 188: 220: 252: "
B29: « B6l: = A93: 1 125: 1} 157: ¥ 189; 4 221: 253:; *
A30: a B62: > A9 ~ 126: ~ 158: h 190: A 222: T
B31: -~ B63: ? a95: _ 127: 0 159: § 191: 4 223: 295 res
Hinh 1-8. Bang ma ASCII c6 cd ky tw trong phan mé réng
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Bai gidng . i i . Chuong 1
Vixwr ly - Vi dieu khién Tong quan ve vi xir ly — vi dieéu khién

1.3.3 Cac phép toan s6 hoc trén hé dém nhi phan

% Phép cong nhi phan % Phép trur nhi phan
Vao Ra Vao Ra

A|B |Bn|D|Bour A B | By D Bour
0/0] 0 ]0] O 010 0 0 0
0[O0 1 1] O 010 1 1 1
O[1[0 1] O 0 1 0 1 1
O[1[ 1 ]0] 1 0 1 1 0 1
1100 1] O 1 0 0 1 0
1101 0] 1 1 0 1 0 0
1]1[0 0] 1 1 1 0 0 0
L1171 1 1 1 1 1 1

Phép trir nhi phan, chinh 14 phép cong nhi phan véi sb bu 2 cua sb trir, trudng

hop két qua duong:
9110 01011011 01011011
-464 -00101110 Invert + 11010010
4510 Jlsach bit 00101101 =454
One's comp 11010001 A
Add1 + 1 Indicates
Two'scomp  ~ 11010010 result positive
and in true
Carry binary form
Truong hop két qua am:
77, 01001101 01001101
-881p 01011000~ + 10101000 Complement
T Complement | [§11110101 — > 00001010
10100111 + 1
+ 1 L Indicates - 1011 =-114g
10101000 result negative
and in two's
Carry complement
form

Phép nhan, phép chia, dé nghi sinh vién ty nghién ciru.

22 B¢ mon Ky thuat may tinh — Khoa Dién tir
Truong PH Ky thuat Cong nghiép



Bai gidng . i Chuong 2
Vixily - Vi dieu khién Ho vi xir ly Intel 80x86

CHUONG 2.
HQ VI XU LY INTEL 80x86

Muc tiéu:
Hi€u dugc cau trac phan cing cua h¢ vi xir 1y; hi€u va van dung duoc cac ché do
dia chi; nam dugc tap 1énh va lap trinh cho h¢ vi xtr Iy 80x86

Tém tit chwong:

o Cadu tric phan cimg ciia bé vi xir [y 8086

o Ché dj dia chi

o Tdp lénh

e Cac mach phu tro

e Biéu do thoi gian ghi/doc

e Ldp trinh hop ngit (Assembly) cho vi xur [y 80x86
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Bai giang Chuong 2

Vixirly - Vi diéu khién Ho vi xir Iy Intel 80x86
2.1 Cau tric phin citng ciia bd vi xir Iy 8086
2.1.1 Téng quan
Central
Processing
i Data Bus
Data Bus Unit (CPU) -
Add B Address Bus
Output Joe e st | Memory
Unit | ~ontrel BU [Control Unit (CU)J
(/Lo U] 119 J I— control Bu
Unit (ALU)

i Processor Bus

Co-Processor
(e.g. Floating point unit)

Hinh 2-1.Téng quan vé phan cirng bé xir Iy

% Control Unit (CU) tao ra tat ca cac tin hiéu diéu khién trong CPU. N6 khoi

/7
*

2.1.2

tao cac thanh ghi khi m& nguén, tao ra cac tin hiéu dé léy lénh cho ALU.
Khéi diéu khién c6 thé duoc thuc hién hoan toan béi phin cimg (diéu khién
ctng, vi du nhu st dung mot bd dém trang thai va mot mang logic kha 1ap
triinh) hay két hop giita cac 1énh phan mém (vi 1énh dugc luu trit trong CPU)
va phan cimg (bd diéu khién vi chuong trinh. Ca hai ho vi xir Iy Intel 8086
va Motorola 68000 déu str dung cac bo diéu khién vi chuong trinh.

¢ Registers — 1a cac by nho nho, nhanh, thuong duoc stir dung dé luu dit lidu va

dia chi gan véi (twong ing vo1) cac ma 1€nh cua chuong trinh.

% ALU thuc hién cac phép toan sb hoc va logic

Céu tric bén trong va sy hoat dong
Trong so d6 khéi “Hinh 2-2.Su hoat dong cia CPU” ta thdy trong CPU 8086

c6 hai khéi chinh: khoi phoi ghép bus (bus interface unit, BIU) va khoi thiee hién

lénh
nhau

(execution unit, EU). Viéc chia CPU thanh hai phan dong thoi cé lién hé véi
qua dém lénh lam ting dang ké téc d6 xur 1y ctia CPU. Céc bus bén trong CPU

c6 nhiém vu chuyén tai tin hi¢u cia cac khoi khac. Trong s6 cac bus co6 bus dir li€u
16 bit cua ALU, bus céc tin hiéu diéu khién & EU va bus trong ctuia hé thong ¢ BIU.
Trudc khi di ra bus ngoai hoac di vao bus trong cua b vi xur 1y, céc tin hi€u truyén

trén bus thuong dugc cho di qua cac bd dém dé nang cao tinh twong thich cho ndi

ghép

hoic nang cao kha ning phdi ghép.
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Bai giang Chuong 2

Vixirly - Vi diéu khién Ho vi xir Iy Intel 80x86
General Segment
, Register
Register
Instruction Pointer

[ l Address
Operand Register Generation &
Bus Control .

|

Instruction Queue

Execution
i Unit (EU) Flags Bus Interface Unit (BIU)

Hinh 2-2.Sy hoat dong cua CPU

BIU c6 nhiém vu dua ra dia chi, doc ma 1€nh tir b nhd, doc/ghi dit li€u tir/vao
cong hodc bo nhd. Bén trong BIU con ¢6 bd nhé dém 1énh (con goi 1a hang doi
1énh) dung dé chua cac 1énh da doc duoc ndm sin chd EU xu ly. EU c6 nhiém vy
cung cap dia chi cho BIU dé khéi nay doc 1énh va dit liéu, con ban than né thi giai
ma 1énh va thuc hién 1énh. M3 1énh doc vao tir bd nhé dugc dua dén dau vao cia bd
giai md (nam trong khdi diéu khién CU), cac thong tin thu duoc tir dau ra cta bo
giai mi s& dugc dua dén mach tao xung diéu khién dé tao ra cac diy xung khac
nhau (tuy timg 1énh) diéu khién hoat dong cua cic bd phan bén trong va bén ngoai
CPU. Trong EU con c¢6 khdi tinh toan sé hoc va logic ALU dung dé thyc hién cac

thao tac khac nhau v6i cac toan hang cua I¢nh.

2.1.2.1 So d6 khéi bén trong cia 8086
< Pon vi giao tiép Bus (BIU)
BIU bao gém cac thanh ghi doan (segment registers: CS, DS, SS, ES), con tro

1énh IP (instruction pointer) va bd diéu khién logic bus (bus control logic, BCL).
Pon vi giao dién BIU con ¢6 by nhd dém cho ma Iénh. B nhé nay co chiéu dai 4
byte (trong 8088) va 6 byte (trong 8086). Bo nhd dém ma 1énh dugc ndi véi khdi
diéu khén CB (control block) cua don vi thuc hién 1énh EU. B nhé nay luu trit tam
tho1 ma Iénh trong mdt day goi 1a hang doi 1énh. Hang doi 1énh cho phép bd vi xur ly
c6 kha nang xtr 1y xen k& 1ién tuc dong ma 1énh (pipelining). Hoat dong cua b CPU
dugc chia lam ba giai doan: doc ma Iénh (operation code fetching), gidi ma 1énh

(decording) va thyc hién 1€nh (execution).
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Bai gidng . i Chuong 2
Vixi ly - Vi dieu khién Ho vi xir ly Intel 80x86

BIU dua ra dia chi, doc ma 1énh tir bd nhd, doc/ghi dit li¢u tur cac céng vao hoac

bd nhd. Noi cach khac BIU chiu trach nhiém dua dia chi ra bus va trao ddi dit liéu

vO1 bus.

MEMORY
INTERFALCE

| B T
|
| 8
| - INSTRUCTION
| STREAM
1 4 BYTE
3 QUELE
B-BUS 2
1

A - e T I _
[
i
|
| EONTROL
| SYSTEM
[
|
| e ABUS
|
|
|
| AH AL .
| BH BL
| CH cL ARITHMETIC
l  ow DL LOGIC UNIT
i ﬁ) T 1

BF I | N I:

; ! = /|
| Ll OPERANDS 5
[ FLAGE 1A,

o s e e e e e e e S T - o o o . . e . . e . e B . e e . e B e e e e . e

Hinh 2-3.So do khoi bén trong 8086
< Don vi xit Iy 1énh (EU)

Trong EU ¢6 khéi diéu khién (control unit, CU). Chinh tai bén trong khi
diéu khién nay c6 mach giai ma 1€nh. Ma 1€nh doc vao tir bd nhé dugc dua dén dau
vao cua b giai ma, cac thong tin thu dugc tur dau ra caa né s& duoc dua dén mach
tao xung diéu khién, két qua thu dugc 13 cac diy xung khac nhau tuy theo ma 1énh,
dé diéu khién hoat dong cuia cac bd phan bén trong va bén ngoai CPU.

Trong EU c¢6 khéi sb hoc va 16gic (arithmatic and logic unit, ALU) chuyén
thue hién cac phép tinh s6 hoc va logic mi toan tir cia nd nam trong cac thanh ghi
da nang. Két qua thuong dugc dat vé thanh ghi AX.

Ngoai ra trong EU con c6 cac thanh ghi da nang (registers: AX, BX, CX,
DX, SP, BP, SI, DI), thanh ghi co FR (flag register).

Tém lai, khi CPU hoat dong EU s& cung cdp thong tin vé dja chi cho BIU dé
khoi nay doc l1énh va dir li¢u, con ban than no thi gidi ma va thyc hién I¢nh.
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Bai gidng . i Chuong 2
Vixi ly - Vi dieu khién Ho vi xir ly Intel 80x86

¢ Nhom cac thanh ghi

Vi xur 1y 8086 c6 tit ca 14 thanh ghi ndi. Cac thanh ghi ndy c6 thé phan nhom
nhu sau:

Thanh ghi dir li¢u (data register)

Thanh ghi chi s6 va con tré (index & pointer register)

Thanh ghi doan (segment register)
Thanh ghi co
e Cac thanh ghi dir li¢u
Céc thanh ghi dir liéu gdm c6 cac thanh ghi 16 bit AX, BX, CX va DX trong
d6 ntra cao va ntra thap cua moi thanh ghi ¢6 thé dinh dia chi mét cach ddc lap. Cac
ntra thanh ghi nay (8 bit) c6 tén 1a AH va AL, BH va BL, CH va CL, DH va DL.
Céc thanh ghi nay dugc st dung trong cac phép toan s6 hoc va logic hay trong

qua trinh chuyén dit liéu.
Trong do :
AX (ACC — Accumulator): thanh ghi tich luy
BX (Base): thanh ghi co s&
CX (Count): dém
DX (Data): thanh ghi dir li¢u
O “Bang 2-1. Céc thanh ghi” chi ra img dung ctia cic thanh ghi dit liéu trong cac
phép toan nhu sau

Thanh ghi Muc dich

AX MUL, IMUL (toan hang nguon kich thuéc word)
DIV, IDIV (toan hang ngudn kich thuéc word)
IN (nhap word)

OUT (xuét word)

CWD

Cac phép toan xur Iy chudi (string)

AL MUL, IMUL (toan hang ngu6n kich thudc byte)
DIV, IDIV (toan hang ngudn kich thuéc byte)
IN (nhap byte)

OUT (xuét byte)

XLAT

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

DAA, DAS (s6 thap phén)
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Bai giang Chuong 2

Vixirly - Vi diéu khién Ho vi xir Iy Intel 80x86
Thanh ghi Muc dich

Cac phép toan xur Iy chudi (string)

AH MUL, IMUL (toan hang ngu6n kich thudc byte)
DIV, IDIV (toan hang ngudn kich thuéc byte)
CBW (dbi sang word)

BX XLAT

CX LOOP, LOOPE, LOOPNE
Céc phép toan string véi tiép dau ngir REP

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

CX MUL, IMUL (toan hang nguon kich thuéc word)
DIV, IDIV (toan hang ngudn kich thuéc word)

) Bang 2-1. Cac thanh ghi

e Cac thanh ghi chi s6 va con tré

Bao g@)m cac thanh ghi 16 bit SP, BP, SI va DI, thuong chira cac gid tri offset
(d6 1éch) cho céac phan tir dinh dia chi trong mét phan doan (segment). Chung c6 thé
duogc sir dung trong cic phép toan sb hoc va logic. Hai thanh ghi con tré (SP — Stack
Pointer va BP — Base Pointer) cho phép truy xuat dé dang dén cac phan tir dang o
trong ngan xép (stack) hién hanh. Céc thanh ghi chi sé (SI — Source Index va DI —
Destination Index) dugc dung dé truy xudt cac phan tir trong cac doan dir liéu va
doan thém (extra segment). Thong thuong, cac thanh ghi con tré lién hé dén doan
stack hi¢n hanh va céc thanh ghi chi s6 lién hé dén doan dir liéu hién hanh. SI va DI
dung trong cac phép toan chudi.

e Cac thanh ghi doan

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

TAt ca céac 1énh phai ¢ trong doan ma hién hanh, dugc dinh dia chi thong qua
thanh ghi CS. Offset (46 1éch) ctia md duoc xac dinh bang thanh ghi IP. Dit liéu
chuong trinh thuong dugc dat ¢ doan dir li¢u, dinh vi thong qua thanh ghi DS. Stack
dinh vi théng qua thanh ghi SS. Thanh ghi doan thém c6 thé sir dung dé dinh dia chi
cac toan hang, dir li¢u, bo nh¢ va cac phén tor khac ngoai doan dir li¢u va stack hi¢n
hanh.

Do Bus dia chi cua vi xur 1y 8086 c6 kich thude 1a 20 bit, nhung cac thanh
ghi con tré va thanh ghi chi s6 chi rong 16 bit nén khong thé dinh dia chi cho toan
bd nhé vat 1y caa may tinh 1a (2°°B = 1.048.576B = 1Mbyte). Vi vdy trong ché do
thuc (real mode) by nhé dugce chia lam nhiéu doan dé mot thanh ghi con tro 16 bit
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Bai gidng . i Chuong 2
Vixi ly - Vi dieu khién Ho vi xir ly Intel 80x86

c6 thé quan 1y dugce. Cac thanh ghi doan 16 bit sé chi ra dia chi dau cua 4 doan
trong by nhd, dung lugng 16n nhét cia mdi doan nhé s& dai 2'° = 64 Kbyte va tai
mot thoi diém nhat dinh bo vi xur 1y chi lam viéc duoc véi 4 doan nhd 64Kbyte nay.
Viéc thay ddi gia tri cia cac thanh ghi doan lam cho cac doan cé thé dich chuyén
linh hoat trong khong gian 1 Mbyte, vi viy cac doan c6 thé nam cach nhau khi
thong tin can luu trong chung doi hoi dung luong du 64 Kbyte hodc cling ¢ thé
nam chong nhau do ¢ nhiing doan khong dung hét do dai 64 Kbyte va vi thé cac
doan khac c6 thé bat dau ndi tiép ngay sau do. Pia chi ctia 6 nhé nim & dau doan
dugc ghi trong mét thanh ghi doan 16 bit, dia chi nay goi 1a dia chi co so. Muoi sau
bit nay twong Gng voi cac dudng day dia chi tir A4 dén A20. Nhu vay gia tri vat 1y
ctia dia chi doan 1a gia tri trong thanh ghi doan dich sang trai 4 vi tri. Diéu nay
trong dwong véi phép nhan véi 2° = 16. Dia chi cua cac 6 nhd khac ndm trong doan
tinh duoc béng cach cong thém vao dia chi co s& mot gia tri goi la dia chi 1éch hay
do 1éch (offset), goi nhu thé vi n6 ung voi khoang 1éch cua toa dd mot 6 nhé cu thé
nao do so vé6i 6 dau doan. Do léch nay dugc xac dinh bdi cac thanh ghi 16 bit khac
dong vai tro thanh ghi l1éch (offset register). Nguyén tic nay din dén cong thirc tinh
dia chi vat 1y (physical address) tur dia chi doan (segment) trong thanh ghi doan va
dia chi 1éch (offset) trong thanh ghi con tré nhu sau:

Dia chi vat ly = Thanh ghi doan x 16 + Thanh ghi léch

e Thanh ghi co

Céc co chi thi tinh trang cua bo vi xtr ly cling nhu diéu khién su hoat dong cua
no.

Mot thanh ghi co 1a 1 flip-flop ma n6 chi thi mot sb tinh trang dugc tao bdi viéc
thuc thi 1 1énh hay cac hoat dong diéu khién cu thé ctia EU. Thanh ghi co 16-bit
trong EU ¢6 9 co.

- Cdc co dieu kién - conditional flags: Co 6 cO duge goi la co diéu kién.
Chung duoc 1ap hay xoa 1a béi EU, dua trén két qua cia cac phép toan sd
hoc.

- Co diéu khién - control flags : 3 c& con lai trong thanh ghi cd dugc sir
dung dé diéu khién mot sb hoat dong cua vi xtr ly. Ching dugc goi 1a cac

cO diéu khién.

Bitpos 15|14 |13 |12 11 |10 (9 | 8 | 7 | 6 (S| 4 |3 |2 |1] 0

Func | x | x| x| x |OF |DF|IF|TF|SF |ZF | x |AF | x | PF | x | CF

- Carry Flag (CF)- set by carry out of MSB.

- Parity Flag (PF)- set if result has even parity.
- Auxiliary carry Flag (AF)- for BCD

- Zero Flag (ZF)- set if results = 0

B mon Ky thuat may tinh — Khoa Dién tir 29
Truwong PH Ky thuat Cong nghiép



Bai gidng . i Chuong 2
Vixily - Vi dieu khién Ho vi xir ly Intel 80x86

- Sign Flag (SF) = MSB of result

- TF- single step trap flag

- IF- interrupt enable flag

- DF- string direction flag

- Overflow Flag (OF)- overflow flag

e Cic co ditu Kién

- Co nhé - Carry flag (CF) — Co nay duoc dit 1én 1 khi tinh toan mot s6
khong dau bi tran. Vi du khi cong dang byte: 255+1 (két qua khong nim
trong ving 0..255). Khi khong tran, ¢ nay dit bang 0

- Co chiin 1é - parity flag (PF) — Co PF=1 khi s6 luong bit “1” trong két
qua 1a chin, PF=0 khi s6 lugng bit “1” 1a 16.

- Co nhé phu - auxiliary carry flag (AF)- c6 ¥ nghia quan trong d6i véi
phép cong va phép trir cac sé BCD; AF=1 khi nhom 4 bit thap (khong
dau) tran. Chi duoc sir dung voi 1énh thao tac véi sé BCD.

- Co khong - zero flag (ZF)- chi thi rang két qua ctia phép toan s6 hoc hay
logic 13 bang 0.

- Co dau - sign flag (SF) - chi thi ddu sb hoc ciia két qua sau 1 phép toan
s6 hoc. Néu s6 1a am (MSB=1) thi SF=1 va nguoc lai SF=0 khi MSB=0

- Co tran - overflow flag (OF)- Co tran OF=1 khi tinh toan tran s6 am. Vi
du khi tinh bgi 2 byte: 100+50 (két qua ngoai khoang -128..127)

e Cic co diéu khién
Cac co diéu khién duoc 1ap hay xoa thong qua cac 1énh dic biét trong chuong
trinh nguoi dung. Ba cd diéu khién la:

- Co bay - trap flag (TF) — Khi co TF=1, CPU s& chd ngit tir thiét bi ngoai.

- Co ngit - interrupt flag (IF) - dugc sir dung dé cho phép hay cAm ngit ctia
cac chuong trinh;

- C& huéng - direction flag (DF) - dugc sir dung véi cac 1énh chudi, mang dir
liéu, néu DF=0 thuc thi theo hudng tién, DF=1 thy thi theo hudng lui.

Khéng c6 1énh riéng dé 1ap co TF.
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2.1.3 Mo ta chirc nang cac chian
MAX MIN MIN MAX
MODE  ‘MODE’ mope  {mope!
Gho | ~ ] Ve GND [ 1 ~ ] Vee
AD14 1 2 39 O AD15 Ald 2 39 13 A5
AD13 ] 3 38 O Ateiss A13 3 38 [0 A16/33
AD12 ] 4 37T O A17is4 A2 O} 4 37 |3 A17154
AD11 ] 5 36 |5 A18/S5 Al ] 5 36 [0 A18/85
AD10 O] 6 35 1 A19/56 A0 ] 5 35 |3 A19/56
apa O] 7 34 1 BRE/ST An 7 34 1SS0 (HIGH)
ADs ] 8 33 O MmN A s 33 2 MN/MX
AD7 ] 9 2B rD AD7 [ 9 32 I RD o
as 10 998 31 | RoaTo ooy ApeCf1o 8088 31 PrHoLD (RQIGTO)
aps 411 CPY 30 B raaT Hoay A1t CPY 30 Prhwoa (RQIGTT)
AD4 ] 12 29 | [OCK (WRy AD4 [} 12 29 @ WR. (LOCK)
AD3 413 il my) (10/) AD3 O} 13 28 P2 10M (52)
AD2 14 27T O §i (DTR) AD2 ] 14 21 [ DTIR (S1)
AD1 ] 15 26 O & (DEN) AD1 415 26 2 DEN (30)
ADD ] 16 25 b oso (ALE) ADD 4 16 25 1 ALE {QS0)
Nt 417 24 b ast (INTA) NM1 17 24 [ INTA (Qs1)
INTR ] 18 230 TEsT INTR ] 18 23 [ TEST
CLK 419 22 1 READY CLK 19 22 ] READY
GND ] 20 21 [ RESET GND ] 20 21 |3 RESET
8086 pin diagram 8088 pin diagram

. Hinh 2-4. So d6 chin 8086/8088 .
8088 va 8086 la gan tuong ty nhu nhau, chi khac & cho 8088 c6 8bit dir li¢u con

8086 co 16 bit dir li¢u ngoai.
Ca 2 bo xu 1y déu co:
- Do rong bus dir 1i€u noi 1a 16 bit
- 20 duong dia chi (16 address/data + 4 address/status), cho phép dia chi
hoa khong gian bd nhé tbi da 1a 1Mbyte & ché d6 don kénh address/data
pins (8088 only multiplexes 8 pins)
- 2 ché @6 hoat dong (maximum va minimum mode)

- Cung 1 tap Iénh
2.2 Ché a6 dia chi

2.2.1 Khai ni¢m ché d6 dia chi

Trude khi di vao cac ché d6 dia chi ctia Vi xur Iy 8086 ta néi qua vé cach ma hoa
1&énh trong vi xtr 1y 8086.

Lénh cta bd vi xtr 1y duge ghi bang cac ky ty dudi dang goi nhd dé nguoi sir
dung d& nhan biét. Di v6i ban than b vi xtr 1y thi 1énh cho né duge ma hoa dudi
dang cac s6 0 va 1 (con goi 1a ma may) vi d6 1a dang biéu dién thong tin duy nhét
ma may co thé hiéu duoc. Vi lénh cho bd vi xur Iy dugc cho dudi dang ma nén sau
khi nhan 1€nh, bd vi x1r Iy phai thyc hién gidi ma Iénh roi sau d6 mai thue hién 1énh
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Chuong 2
Ho vi xir ly Intel 80x86

Mot 1énh c6 thé co d6 dai mot vai byte tuy theo bo vi xir Iy. P6i voi vi xtr 1y
8086 mot 1énh c6 d6 dai tir 1 dén 6 byte. Ta s& dung 1énh MOV d¢é giai thich cach
ghi 1énh n6i chung ctia 8086.

Byte 1 Byte 2 Byte 3 Byte 4
-
1jojojof1fo DisoL DisoH ﬂ
isp isp
Opcode D|wW|MOD| REG R/M J

nhu sau:

Disp: Displacement (dich chuyén)

phan thap

Dang thure cac byte ma lénh cua lénh MOV

Tir day ta thdy dé ma hod 1énh MOV can it nhat 2 byte. Trong d6 6 bit dau dung
dé chira ma 1énh, 6 bit ndy ludn 1a 100010. d6i voi cac thanh ghi doan thi diéu nay
lai khac. Bit W dung dé chi ra ring mot byte (W=0) hodc mot tir (W=1) s& duoc
chuyén di. Trong thao tac chuyén dit liéu, mot toan hang ludn bat budc phai 1a thanh
ghi. B vi xtr 1y sir dung 2 hodc 3 bit (REG) dé ma hoa cac thanh ghi trong CPU

Thanh ghi Ma
W=1| W=0

AX AL 000
BX BL 011
CX CL 001
DX DL 010
SP AH 100
DI BH 111
BP CH 101
SI DH 110

Thanh ghi doan | Ma
CS 01
DS 11
ES 00
SS 10

Bit D 1a huong di cua dit liéu. D = 1 thi dir li¢u dén thanh ghi, D = 0 thi dit liéu
di ra tir thanh ghi.
Hai bit MOD (ché d¢) cling véi ba bit R/M (thanh ghi/bd nhé) tao ra 5 bit ding
dé chi ra ché d6 dija chi cho céc toan hang cua I¢nh. Bang 2.2 cho ta théy cach ma
hoé cac ché do dia chi.

MOD
RM 00 01 10 11
W=0 Ww=1
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]+d16 DL DX
011 [BP+DI] [BP+DI]+d8 [BP+DI]+d16 BL BX
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MOD
00 01 10 11
R/M

W=0 w=1

100 [SI] [SI]+d8 [SI]+d16 AH SP
101 [DI] [DI]+d8 [DI]+d16 CH BP
110 D16(d/c truc tiép) [BP]+d8 [BP]+d16 DH ST
111 [BX] [BX]+d8 [BX]+d16 BH DI

Bdng 2-2.Phéi hop MOD va R/M dé tao ra cdc ché o dia chi
Vidu 1: MOV CL, [BX]

Byte 1 Byte 2

110/0({0]1][0|1]|0]0Of0OO]O]1|1]|1]|1
Opcode D|W|MOD| REG R/M

M3 1énh MOV: 100010
D = 1: Chuyén t6i thanh ghi
W =0: Chuyén 1 byte
MOD: & ché d6 00 va R/M 1a 111
REG: 001 ma hoa CL

Vi du 2: MOV AH, 2Ah

Byte 1 Byte 2 Byte 3

rjofofoj1r{ofrfofojojr{ofofrjryo[ofofrj{ojr{of1ry(o
Opcode D (W |MOD| REG R/M 2Ah

Ma 1énh MOV: 100010

D = 1: Chuyén t6i thanh ghi

W =0: Chuyén 1 byte

MOD: ¢y ché do 00 va R/M 1a 110: Dia chi truc tiép

REG: 100 ma hoa AH

2Ah = 00101010 dit liéu can chuyén toi AH
Vidu 3: MOV CX, [BX][SI]+DATA
DATA 13 mdt bién trong bd nhd, d6 la dia chi 1éch va la mot hﬁng (vi du nhu
OBFF).

Lénh nay sé& sir dung 4 byte t6 chirc nhu sau:

Byte 1 Byte 2 Byte 3 Byte 4

1|0|0|0|1|0 11 1|0 0|0|l 0|0|0 l|l|l|l|l|l|l|l 0|0|0|0|1|0|1|1
Opcode D|W|MOD| REG R/M FFh 0Bh

Ma Iénh MOV: 100010
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D = 1: Chuyén t6i thanh ghi

W =1: Chuyén 1 Word

MOD: & ché do 10 (offset 16 bit) va R/M 1a 000 (sir dung thanh ghi co s
BX va thanh ghi chi s6 SI).

REG: 001 ma hoa thanh ghi CX.

Nhu vay trong ky hi€u nhi phan va hexa ta co.

Byte 1 Byte 2 Byte 3 Byte 4
10001011 | 10001000 | 11111111 | 00001011
&Bh 88h FFh 0Bh

2.2.2 Cac ché dj dia chi
Ché d6 dia chi (addressing mode) 1a cach dé¢ CPU tim thay toan hang cho cac

1énh ctia nd khi hoat dong. Mot bo vi xtr Iy ¢6 thé c6 nhidu ché do dia chi. Cac ché
d6 dia chi nay duoc xac dinh ngay tir khi ché tao va khong thé thay d6i dugc. Bo vi
xtr 1y 8086/8088 c6 9 ché do dia chi sau:

- Ché d6 dia chi thanh ghi.

- Ché do dia chi tic thi.

- Ché @6 dia chi truc tiép.

- Ché @6 dia chi gian tiép qua thanh ghi.

- Ché d6 dia chi tuong ddi co so.

- Ché @6 dia chi trong d6i chi s.

- Ché d6 dia chi tuong ddi co s& chi sd.

- Ché @6 dia chi chudi (String) — mang.

- Ché @6 dia chi cong (Port).

- Ché do dia chi khac.

% CHE PO PIA CHI THANH GHI

Trong ché d6 dia chi ndy nguoi ta st dung cac thanh ghi c6 san trong CPU nhu
la céc toan hang dé chira dix liéu can thao tac, vi vay khi thyc hién cé thé dat tde do
truy nhdp cao hon so véi cac 1énh truy nhap dén bd nhd.

Vi du:
MOV  BX, DX
ADD AX, BX

% CHE PO PIA CHI TUC THI

;copy noi dung DX vao BX
; AX=AX+BX

Trong ché d6 nay toan hang dich 1a mot thanh ghi hay mét 6 nhd, con toan hang
nguén la mot héng sb. Ta co thé dung ché d6 dia chi nay dé nap dir liéu can thao tac
vao bat ky thanh ghi nao (trir thanh ghi doan va thanh ghi cd) va bat ky 6 nhé nao
trong doan dir liéu DS.
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Vidu:

MOV CL, 100 ;chuyen 100 vao CL.

MOV  AX, O0BCS8h ;chuyen 0BC8h 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.

% CHE DO DPIA CHI TRUC TIEP

Trong ché do dia chi nay mdt todn hang chtra dia chi I¢ch cua 6 nhé dung chira
dir liéu, con toan hang kia c6 thé 13 thanh ghi ma khong dugc 13 6 nhé.
MOV AL, [0243H];chuyen noi dung o nho DS:0243 vao AL

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

% CHE PO DPIA CHI GIAN TIEP QUA THANH GHI
Trong ché do dia chi nay moét toan hang 1a mét thanh ghi dugc stir dung dé chira

dia chi léch ctua 6 nh¢ dir li€u, con toan hang kia chi cé thé 1a thanh ghi ma khong
duoc 1a 6 nho. Vidu:

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 ch
;DS:ST

MOV [DI], AX ;copy noi dung AX vao hai o nho lien

;tiep co dia chi DS:DI va DS: (DI+1)
< CHE PO DIA CHI TUONG DOI CO SO
Trong ché d6 dia chi ndy cac thanh ghi co s¢ nhu BX va BP va céac hing
s6 biéu dién cac gia tri dich chuyén dugc dung dé tinh dja chi hiéu dung cua
todn hang trong cac vung nhd 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 1a cac dich chuyén cia cac toan hang tuong
ung. BX+10, BP+5 goi la dia chi hi¢u dung.
DS:BX+10, SS:BP+5 chinh 1a dia chi logic iing v&i dia chi vat 1y.
< CHE DO DIA CHI TUONG DOI 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 tri dich chuyén dugc dung dé tinh dia chi hiéu dung cua toan hang
trong cac vung nhd DS. Vi du
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MOV CX, [SI]+10 ;copy noi dung hai o nho lien tiep
;co dia chi DS:SI+10 va DS:SI+11 vao CX
MOV CX, [SI +10] ;cach viet khac cua lenh tren
MOV CX, 10+ [SI] ;cach viet khac cua lenh tren

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

% CHE PO PIA CHI TUONG POI CHI SO CO SO

Két hop hai ché do dia chi chi s6 va co sé ta co ché do dia chi chi sb co so.
Trong ché d¢ nay ta ding ca hai thanh ghi co s¢ 1an thanh ghi chi s dé tinh dia chi
ctia toan hang. Néu ta dung thém ca thanh phan biéu dién su dich chuyén cua dia
chi thi ta c6 ché d6 dia chi tong hop nhat: Ché d6 dia chi twong d6i chi s6 co s6.

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+11l vao CX
MOV AL, [BP+DI+5] ;copy ndéi dung 6 thi: DS:BP+DI+5 vao AL

Céc ché do dia chi da trinh bay ¢ trén c6 thé tom tit lai trong bang sau:

Ché d¢ dia chi Toan hang Thanh ghi doan ngam dinh
Thanh ghi Reg
Thrc thi Data
Truc tiép [offset] DS
[BX] DS
Gian tiép qua thanh ghi [SI] DS
[DI] DS
.. [BX]+Disp DS
Tuong doi co s& )
[BP]+Disp SS
K 1 A [DI]+Disp DS
Tuong doi chi s6 .
[SI]+Disp DS
[BX]+[DI]+Disp DS
L 1. & . [BX]+[SI]+Disp DS
Tuwong doi chi s6 co s& )
[BP]+[DI]+Disp SS
[BP]+[SI]+Disp SS

Badng 2-3. Cdc ché do dia chi
Chii y: Reg: Thanh ghi, Data: Dir liéu tirc thi, Disp: Dich chuyén.

% CHE bQ DIA CHI CHUOI (STRING) — MANG

Mot chudi (string) 1a mot diy cac byte hodc word lién tiép trong bd nhé. Cac
1énh thao tac v6i chudi khong str dung bat ky mot ché do dia chi nao ¢ trén. Mot
chudi c6 thé co do dai tdi da lén tdi 64K-bytes (mot segments). Ché do dia chi chudi
st dung cac thanh ghi SI, DI, DS va ES. Véi tat ca cac lénh thao tac chudi déu su
dung SI dé tré vao byte dau tién ctia chudi ngudn va DI tro vao byte dau tién cua
chudi dich.
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Vi du: Gia su: DS=1000h, ES=2000h, SI=10h, DI=20h)
MOVSB ;Sao chép chudi tu 10010h dén 20020h

% CHE DO DPIA CHI CONG (PORT)

Trong ho vi xir 1y 80x86 cua Intel c6 khong gian dia chi cho by nhd va cong
vao/ra 1a tach biét nhau. Khong gian dia chi cong c6 thé 1én dén 65536 cong (64K -
ports).

bia chi cua mot cé)ng c6 thé duoc xac dinh bdi mot héng gia tri kiéu byte
(pham vi = 0..255)
Vi du:
IN AL, 40h ;Poc cdbng - sao chép ndéi dung tai
;cébng cé dia chi 40h va thanh ghi AL
OUT 80h, AL ;Ghi céng - gii dit liéu trong thanh
;ghi AL t&i cbng cé dia chi 80h
Dia chi ctia cong ciing c6 thé dugc xac dinh gian tiép qua thanh ghi (Khi
nay pham vi t6i da s& 1a 65536 cong).

Vidu:
IN AL, DX ;Poc cbng cé dia chi 1& néi dung cua
;thanh ghi DX
OUT DX, AX ;Ghi mét word trong AX tédi cdng cé dia

;chi 13 néi dung cua thanh ghi DX.
2.3 Tap Iénh Assembly

2.3.1 Giéi thiéu chung

Tap 1énh ctia ho vi xtr Iy 80x86 dam bao twong thich thé hé sau véi thé hé trude.
diéu do co nghia la cac chuong trinh viét cho 8086 van chay dugc trén cac bd vi xu
1y méi hon ma khong phai thay doi (khong dam bao thir tu nguoc lai). Tap 1énh cta
mot bd vi xtr Iy thuong cod rat nhiéu 1énh (hang tram 1€nh), vi thé ma viée tiép can
va lam chu chiing 13 truong d6i khé khin.

C6 nhiéu cach trinh bay tap 1énh cua bd vi xir 1y: Trinh bay theo nhém 1€nh hoac
theo thtr ti abc. Dé co thé nhanh chéng va dé dang st dung cac 1énh co ban va lap
trinh dugc ngay, ta s€ tiép can tap lénh cua bd vi xur Iy theo nhom cac thao tac co
ban trong qua trinh xir Iy va diéu khién. V&i mdi thao tac noi trén, ta 1am quen véi
mot vai 1énh tiéu biéu (doc gia co thé tra ciru thém céc 1énh khac trong phén phu
luc). Cac chiric ndng co ban cua mdt bo vi xur Iy thuong gém:

- Nhoém cac 1énh van chuyén (sao chép) dit liéu.
- Nhém céc 1énh tinh toan sb hoc.

- Nhom céc 1énh tinh toan logic.

- Nhom céc 1énh dich, quay toan hang.

- Nhom céc 1énh nhay (r€ nhanh).
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- Nhoém céc 1énh 1ap.
- Nhém céc 1énh diéu khién, dic biét khac.

2.3.2 Cac nhém lénh

2.3.2.1 Nhém cac Iénh véin chuyén (sao chép) dir liéu
1. MOV — MOV a byte or word (chuyén mét byte hay tir)
Dang Iénh: MOV Dich, Nguén
Mo ta: Dich«—Ngudn
Trong d6 toan hang dich va Ngudn c6 thé tim duoc theo cac ché do dia chi
khéc nhau, nhung phai c6 cung do dai va khong dugc phép dong thoi 1a hai 6 nhd

hoac hai thanh ghi doan.
Céc co bi thay d6i: khong.
MOV AL, AH ; AL« AH
MOV CX, 50 ; CX¢50
MOV DL, [SI] ;DL«—{DS:SI}

2. OUT - Output a byte or a work to a port.

Dang I¢nh: OUT  Port, Acc

Mo ta: Acc— {Port}

Trong d6 {port} 1a dit liéu cua céng co dia chi port. Port 1a dja chi 8 bit cta
cong, no co thé la cac gia tri trong khoang 00...FFH. Nhu vay c6 thé cé cac kha
nang sau day.

- Néu Acc 1a AL thi dit liéu 8 bit duoc dua ra céng Port.
- Néu Acc 1a AX thi dit liéu 16 bit dugc dua ra céng Port va Port + 1.

C6 mot cach khac dé chua dia chi cong 13 théng qua thanh ghi DX. Khi dung
thanh ghi DX dé chura dia chi cong ta c6 kha nang dia chi hoa cong mém déo hon.
Luc nay dia chi cong ndm trong dai 0000H ... FFFFH va viét 1énh theo dang:

OUT DX, Acc

Céc co bi thay doi: khong.
ouT 45H, AL ;dua du lieu tu AL ra cong 45H
MOV DX, 0 ;xoa DX

MOV DX, OOFFH ;nap dia chi cong vao DX
ouT DX, AX ;dua du lieu tu AX ra OOFFH

3. IN — Input data from a port (doc dit liéu tir cong vao thanh ghi Acc).
Dang lénh: IN  Acc, dia_chi_cong
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Lénh IN truyén mot byte hodc mot tur tor mot céng vao lan luot ti thanh

ghi AL hodac AX. Dia chi cua céng c6 thé duoc xac dinh 12 mot héng tire thi kiéu
byte cho phép truy nhap cac cong tir 0...255 hoic thong qua mot sé da duoc dwa
ra trude d6 trong thanh ghi DX ma cho phép truy nhap cac cong tir 0...65535.

Céc cd bi thay doi: khong.
Vidu:

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

4. POP — Pop word from top of Stack (Idy lai 1 tir vao thanh ghi tir dinh ngan xép)
Dang 1énh: POP bich
Mo ta:
Dich« {SP}
SP«-SP+2
Toan hang dich dich c6 thé 1a cac thanh ghi da ning, thanh ghi doan (nhung
khong duogc 1a thanh ghi doan ma CS) hoac 6 nho.
Céc cd bi thay doi: khong.
POP DX ;lay 2 byte tu dinh ngan xep dua vao DX
5. PUSH — Push word on the Stack (cat 1 tir vao ngan x&p)
Dang lénh: PUSH Ngudn
Mo ta:
SP«SP-2
Ngudn— {SP}
Toan hang dich dich c6 thé 13 cc thanh ghi da ning, thanh ghi doan(ké ca
CS) hodc 6 nh¢.
Céc cd bi thay doi: khong.

PUSH BX
;cat BX vao ngan xep tai vi tri do SP chi ra

2.3.2.2 Nhém cic Iénh tinh todn sb hoc
6. ADC — Add with Carry (cong c6 nho)
Dang 1énh: ADC bDich, Nguén
Mo ta: Dich « bich + Ngudn + CF

B mon Ky thuat may tinh — Khoa Dién tir 39
Truwong PH Ky thuat Cong nghiép



Bai gidng . i Chuong 2
Vixily - Vi dieu khién Ho vi xir ly Intel 80x86

Cong hai toan hang Pich va Nguén vai ¢ CF két qua luu vao Pich.
Céc co bi thay doi: AF, CF, OF, PF, SF, ZF.

ADC AL, 74H ;AL<AL+74+CF
ADC CL, BL ; CL<—CL+BL+CF
ADC DL, [SI] ;DL¢«DL+ (DS:SI) +CF

7. ADD — Add (cOng hai toan hang)
Dang Iénh: ADD bich, Nguén
Mo ta: Dich « Dich + Ngudn
Cong hai toan hang dich va Ngudn két qua luu vao dich.
Céc c0 bi thay doi: AF, CF, OF, PF, SF, ZF.

Vi du:
ADD DX, CX : DX<DX+CX
ADD AX, 400 ; AX¢AX+400

8. DEC — Decrement (giam byte hay word di mot gia tri)
Dang 1énh: DEC bDich
DEC trir toan hang Pich di 1. Toan hang Pich c6 thé 14 byte hay word.
Céc cd bi thay doi: AF, OF, PF, SF, ZF.

Vi du:
MOV BX, 1200H ;chuyen 1200H vao BX
DEC BX ;BX=11FFH

9. DIV — Division (chia khong dau)
Dang 1énh: DIV Ngudn
To4n hang Ngudn 13 sé chia. Tuy theo do dai todn hang Ngudn ta c6 hai
truong hop bo tri phép chia.
- Néu Ngudn 1a 12 s6 8 bit: AX/Ngudn, thuong dé vao AL, s6 du dé vao AH
- Néu Nguén 1a s6 16 bit: DXAX/Nguon, thuong dé vao AX, s6 du dé vao DX
Néu thuong khong phai 12 s6 nguyén nd dugc lam tron theo sd nguyén sat
dudi. Néu Nguon bang 0 hodc thuong thu dugc 16n hon FFH hoac FFFFH (tuy theo
do dai cua toan hang Nguon) thi 8086 thyc hién 1énh ngat INT 0.
Céc co bi thay d6i: khong.

MOV  AX, 0033H ;chuyen 0033H vao AX
MOV BL, 25
DIV BL ;AL=02H va AH=01H

10.INC — Increment (tdng toan hang 1én 1)
Dang I¢nh: INC dich
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Mo ta: bich « bich + 1
Lénh nay tang dich lén 1, twrong duong véi viec ADD dich, 1 nhung chay
nhanh hon.
Céc co bi thay doi: AF, OF, PF, SF, ZF.
Vidu:
INC AL
INC BX

11.MUL — Multiply unsigned byte or word (nhan sé khong dau)
Dang I¢nh: MUL Nguén
Thuc hién phép nhan khong diu véi toan hang Ngudn (6 nhé hodc thanh
ghi) v6i thanh ghi tong.
- Néu Nguodn 1a sé 8 bit: AL¥*Ngudn. S6 bi nhan phai 1a sé 8 bit dit trong
AL, sau khi nhan tich luu vao AX
- Néu Ngudn 1a sd 16 bit: AX*Ngudn. S6 bj nhan phai 1a sd 16 bit dat
trong AX, sau khi nhan tich Iuu vao DXAX.

Néu byte cao (hodc 16 bit cao) cta 16 (hodc 32) bit két qua chira 0 thi
CF=0F=0.

Céc co bi thay doi: CF, OF.

Vi du:
MUL CX ;AXxCX — DXAX
MUL BL ;ALXBL — AX

12.NEG — Negation (ay bu hai ciia mot toan hang, dao dau ctia mot toan hang).

Dang 1énh: NEG bich

Mo ta: bich«0-bich

NEG lay 0 trir cho dich (c6 thé 1a 1 byte hodc 1 tir) va tra lai két qua cho
toan hang dich, néu ta lay bu hai cua -128 hodc -32768 ta s¢ duoc két qua khong
doi nhung OF=1 d¢€ bao la két qua bi tran vi s6 duong 16n nhat bi€u dién duoc la
+127 va +32767.

Céc cd bi thay doi: AF, CF, OF, PF, SF, ZF

NEG AL ;AL«0- (AL)
13.SUB — Substract (trir hai todn hang)

Dang 1énh: SUB Dich, Nguén
Mo ta: Pich«Dich - Ngudn

Toan hang dich vao Ngudn phai chtra cing mét loai dit liéu va khong
dugc dong thoi 1a hai 6 nho, cling khong duoc 1a thanh ghi doan.
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Céc c0 bi thay doi: AF, CF, OF, PF, SF, ZF.
Vidu:

SUB AL, 78H ; AL<AL-78H

SUB BL, CL ; BL«<BL-CL

SUB DL, [SI] ;DL¢«DL-{DS:SI}

2.3.2.3 Nhom cac Iénh tinh toan logic

14. AND (phép va logic)
Dang I¢énh: AND Dich, Ngu@)n
MO ta: Pich « Dich » Ngudn

Thuc hién phép va logic hai toan hang va luu két qua vao toan hang dich.
Nguoi ta thuong sir dung dé che di/giit lai mot vai bit nio d6 ctia mot toan hang
bang cach nhan logic toan hang d6 véi toan hang tire thi c6 cac bit 0/1 & cac vi
tri cn che di/giir lai twong tng.

Céc co bi thay doi: CF, OF, PF, SF, ZF.

Vidu:
AND DX, CX ;DX¢«-DX AND CX theo tung bit
AND AL, OFH ;che 4 bit cao cua AL

15.NOT - Logical Negation (phu dinh logic)
Dang I¢nh: NOTDich
NOT dao céc gia tri cua céc bit ciia toan hang dich.

Céc co bi thay doi: khong.

Vidu:
MOV AL, 02H ;AL= (0000 0010)B
NOT AL ;AL=(1111 1101)B
16. OR — Logic OR (phép hodc logic)
Dang I¢nh: OR  Dich, Ngu@)n
Mo ta: Pich = Pich v Ngudn

Toan hang Pich va Ngudn phai chtra dit liéu cung do dai va khéng duoc
phép dong thoi 12 hai 6 nhé va cling khong duoc 1a thanh ghi doan. Phép OR
thuong dung dé 1ap mot vai bit nao d6 ciia toan hang bang cach cong logic toan
hang d6 véi cac toan hang tirc thoi c6 cac bit 1 tai vi tri twong tng can thiét 1ap.

Céc 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 1
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2.3.2.4 Nhom cac Iénh dich, quay toan hang
17.RCL — Rotate though CF to the Left (quay trai thong qua co nhé)
Dang I¢nh: RCL Dbich, CL
Mo ta:

CF «——MSB| == LSB

Lénh nay dé quay toan hang sang trai thong qua co CF, CL phai duogc
chtra sdn s6 1an quay. Trong truong hop quay 1 1an c6 thé viét RCL Pich, 1

Néu s6 1an quay 1a 9 thi todn hang khong doi vi cip CF va toan hang
quay dung mot vong (néu toan hang dich 13 8 bit).

Sau 1énh RCL co CF mang gia trj cii cia MSB, con c¢& OF«1 néu sau
khi quay 1 1an ma bit MSB bi thay ddi so v&i truée khi quay, cd OF s& khong
duoc xac dinh sau nhiéu lan quay.

Céc cd bi thay doi: CF, OF, SF, ZF, PF. 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.
18.RCR — Rotate though CF to the Right (quay phai thong qua cd nhé)
Dang 1énh: RCR BDich, CL
Mo ta:

CF MSB

LSB

\

Lénh nay dé quay toan hang sang phai thong qua co CF, CL phai duogc
chtra san s0 lan quay. Trong truong hop quay 1 1an c6 thé viét RCR Dich, 1

Néu s6 1an quay 1a 9 thi toan hang khong d6i vi cip CF va toan hang
quay ding mot vong (n€u toan hang dich 1a 8 bit).

Sau 1énh RCR c& CF mang gia tri cii ctia LSB, con c¢& OF«1 néu sau khi
quay 1 1an ma bit MSB bi thay do6i so voi trude khi quay, cd OF s€ khong duoc
xac dinh sau nhi€u lan quay.

Céc co bi thay d6i: CF, OF, SF, ZF, PF.

MOV CL, 2 ;so lan quay la 2
RCR AL, CL
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Trudc khi thue hién Iénh: AL =11000010, CF = 1.
Sau khi thuc hién 1énh: AL =01110000, CF = 1.
19.ROL — Rotate all bit to the Left (quay vong sang trai).
Dang 1énh: ROL bich, CL.
MO ta:

CF MSB LSB

A

Lénh nay dung dé quay vong toan hang sang trai, MSB dugc dua sang co
CF va LSB. CL phai chira sin s6 1an quay mong mudn. Trong trudng hop quay
1 14n c6 thé viét ROL Dich, 1. Néu s 1an quay 1a 8 (CL=8) thi toan hang khong
d6i vi toan hang quay dung mot vong (néu toan hang dich 1a 8 bit), con néu
CL=4 thi 4 bit cao ddi ch cho 4 bit thap.

Sau 1énh ROL co CF mang gia tri cli cua MSB, con co0 OF«1 néu sau
khi quay 1 14n ma bit MSB bj thay ddi so véi trude khi quay, c& OF s& khong
duoc xac dinh sau nhiéu lan quay. Lénh ndy thudng dung dé tao cd CF tir gid tri
ctia MSB lam diéu kién cho 1énh nhay c6 diéu kién.

Céc cd bi thay d6i: CF, OF, SF, ZF, PF.

MOV CL, 2 ;so lan quay la 2
ROL AL, CL

Trudc khi thyc hién 1énh: AL=11001100, CF =1

Sau khi thuc hién 1énh: AL =00110011, CF =1
20.ROR — Rotate all bit to the Left (quay vong sang phai).

Dang 1€nh: ROR Dbich, CL

M0 ta:

LSB CF

\J

MSB

Lénh nay dung dé quay vong toan hang sang phai, LSB dugc dua sang co
CF va MSB. CL phai chtra san s6 lan quay mong mudn. Trong truong hop quay
1 1an c6 thé viét ROR Dich, 1. Néu sb 1an quay 1a 8 (CL=8) thi toan hang khong
d6i vi toan hang quay dung mot vong (néu toan hang dich 1a 8 bit), con néu
CL=4 thi 4 bit cao ddi chd cho 4 bit thap.

Sau 1énh ROR c& CF mang gia trj cii ctia LSB, con ¢& OF«1 néu sau khi
quay 1 1an ma bit MSB bj thay d6i so véi trude khi quay, c& OF s& khong dugc
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xéac dinh sau nhiéu 1an quay. Lénh nay thuong dung dé tao co CF tir gia tri cla
LSB lam di€u kién cho Iénh nhay c6 diéu kién.
Céc cd bi thay d6i: CF, OF, SF, ZF, PF.

MOV CL, 2 ;so lan quay la 2
ROR AL, CL

Trudc khi thyc hién 1énh: AL=11001100,CF=0
Sau khi thuc hién 1énh: AL =00110011, CF =0
21.SAL/SHL - Shift Arithmetically Left (dich trai s hoc)/Shift Logically Left
(dich tréi logic).
Dang 1€nh:
SAL bich, CL
SHL bich, CL
Mo ta:

CF MSB| == LSB [«——0

Hai 1énh nay c6 tac dung dich trai s6 hoc toan hang (con goi 1a dich trai
logic). Mbi lan dich MSB duoc dua vao CF con 0 duge dua vao LSB. CL phai
chira sin s 1an quay mong muén. Trong trudng hop quay 1 1an c6 thé viét SAL
bich, 1

Sau 1énh SAL hodc SHL co CF mang gia tri cli cia MSB, con c& OF«1
néu sau khi quay 1 1an ma bit MSB bj thay d6i so véi trude khi quay, cd OF s&
khéng duoc xac dinh sau nhiéu lan quay. Lénh nay thuong dung dé tao co CF tir
gia tri cia MSB 1am diéu kién cho 1énh nhay cé diéu kién.

Céc co bi thay doi: SF, ZF, CF, OF, PF.

MOV CL, 2 ;so lan quay la 2
SAL AL, CL

Trudc khi thuc hién 1énh: AL =11001100, CF =0
Sau khi thuc hién 1énh: AL =00110000, CF =1
22.SHR - Shift logically Right (dich phai logic)
Dang Iénh: SHR BDich, CL
Mo ta:

0—=MSB LSB CF

\
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Lénh nay c6 tac dung dich phai logic toan hang. Mdi lan dich LSB duoc dua
vao CF con 0 dugce dua vao MSB. CL phai chira san s6 1an quay mong mudn. Trong
truong hop quay 1 1an c6 thé viét SHR Pich, 1

Sau 1énh SHR co CF mang gia tri cli cua LSB, con co OF«1 néu sau khi
quay 1 1an ma bit MSB bj thay d6i so véi trudc khi quay, c& OF s& khong duoc xac
dinh sau nhiéu l1an quay. Lénh nay thuong dung dé tao ¢ CF tir gia trj ctia LSB 1am
diéu kién cho 1énh nhay c6 diéu kién.

Céc co bi thay doi: SF, ZF, CF, OF, PF.

MOV CL, 2 ;so lan quay la 2
SHR AL, CL

Trudc khi thyc hién 1énh: AL =11001100, CF =1

Sau khi thuc hién 1€nh: AL=00110011,CF=0
23.XOR - Exclusive OR (1é€nh logic XOR (hodc dao)).

Dang I¢énh: XOR bDich, Nguén

M6 ta: Dich«Dich®Ngudn.

Lénh XOR thuc hién logic XOR (hodc d4o) giita hai toan hang va két qua
duoc luu vao trong dich, mot bit két qua dugc dat bang 1 néu néu céc bit tuvong Gng
hai todn hang 1a d6i nhau. Néu todn hang dich trung todn hang Ngudn thi két qua
bang 0, do d6 1énh nay con dugc dung dé xoa thanh ghi vé 0 kém theo cac co CF va
OF ciling b1 xo04.

Céc co bi thay doi: CF, OF, PF, SF, ZF.

XOR AX, AX
XOR BX, BX
MOV  AX, 5857H
MOV  BX, 58A8H
XOR AX, BX

Truwdc khi thue hién 1énh XOR  Sau khi thue hién 1énh XOR
AX=5857TH AX=00FFH
BX=58A8H BX=58A8H

2.3.2.5 Nhém cac I€nh so sanh
24.CMP - Compare (so sanh)
Dang 1énh: CMP dich, Ngudn

CMP trir toan hang dich cho toan hang Ngudn, chiing c6 thé 1a cac byte hodc
cac tir, nhung khong luu trit két qua. Cac toan hang khong bi thay doi. Két qua cia
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1énh nay dung dé cap nhat cac cd va cé thé duoc dung dé 1am diéu kién cho cac 1énh
nhay c6 diéu kién tiép theo.
Céc co bi thay doi: AF, CF, OF, PF, SF, ZF.

Céc cd chinh theo quan hé dich va Ngudn khi so sanh hai s khong dau.

So sanh CF | ZF

Pich=Nguén | 0 | 1

Pich>Nguén | 0 | 0

Dich <Nguén | 1 0

2.3.2.6 Nhom cac 1énh nhay (ré nhanh)
25.JA/JNBE — Jump if Above/Jump if Not Below or Equal (nhay néu cao
hon/nhay néu khong thap hon hoic bang).
Dang Iénh:
JANHAN
JNBE  NHAN
Mo ta: IP«—IP+dich chuyén
Hai 1énh trén biéu dién cting mot thao tac nhay co diéu kién téi NHAN
néu CF + ZF = 0. Quan h¢ cao hon/thap 1a quan h¢ danh cho viéc so sanh (do
1énh CMP thuc hi¢n) do 16n hai s6 khong dau. NHAN phai nam cach xa mot
khoang -128...+127 byte so vdi 1énh tiép theo sau 1énh JA/JINBE. Chuong trinh
s€ can cur vao vi tri NHAN dé xac dinh gia tri dich chuyén.
Céc co bi thay d6i: khong.

CMP AX, 12ABH ;80 sanh AX voi 12ABH
JA THOI ;nhay den THOI neu AX cao hon 12ABH

26.JAE/JNB/JNC — Jump if Above or Equal/Jump if Not Below/Jump if No
Carry (nhdy néu 16n hon hodc bang/nhay néu khong thip hon/nhidy néu
khong c6 nho).
Dang 1énh:
JAE NHAN
INB NHAN
INC NHAN
Mo ta: IP<IP+dich chuyén
Ba Iénh trén biéu dién cung mot thao tdc nhay cé diéu kién t6i NHAN
néu CF = 0. Quan h¢ cao hon/thap 1a quan hé danh cho viéc so sanh (do I¢nh
CMP thuc hi¢n) d6 16n hai s6 khong dau. NHAN phai nam cach xa mot khoang
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-128...+127 byte so v6i 1énh tiép theo sau 1énh JAE/JNB/INC. Chuong trinh s&
can cu vao vi tri NHAN dé xac dinh gia tri dich chuyén.
Céc co bi thay d6i: khong.

CMP AL, 10H ;80 sanh AL voi 10H
JAE THOI ;nhay den THOI neu AL cao hon hoac bang 10H

27.JB/JC/INAE — Jump if Below/Jump if Carry/Jump if Not Above or Equal

(nhay néu thip hon/nhay néu c6 nhd/nhay néu khong cao hon hoic bang).

Dang Iénh:
JB NHAN
JIC NHAN
INAE NHAN

Mo ta: IP<~IP+dich chuyén

Ba 1énh trén biéu dién cung mot thao tdc nhay co diéu kién t6i NHAN néu
CF = 1. Quan hé cao hon/thdp 14 quan hé danh cho viéc so sanh (do 1énh CMP thyc
hién) d6 16n hai s6 khong ddu. NHAN phai nam cach xa mot khoang -128...+127
byte so véi 1énh tiép theo sau 1énh JB/JC/INAE. Chuong trinh s& cin c&t vao vi tri
NHAN d¢é xéc dinh gia tri dich chuyén.

Céc co bi thay d6i: khong.

Vidu:
CMP AL, 10H ;80 sanh AL voi 10H
JB THOI ;nhay den THOI neu AL thap hon 10H

28.JBE/JNA — Jump if Below or Equal/Jump if Not Above (nhiy néu thap hon

hoic bang/nhay néu khong cao hon).

Dang 1énh:
JBE NHAN
JNA NHAN

Mo ta: IP«—IP+dich chuyén

Hai 1énh trén biéu dién cung mot thao tac nhay co diéu kién t6i NHAN néu

CF +ZF = 1. Quan hé cao hon/thdp 1a quan hé danh cho viéc so sanh (do
lénh CMP thuc hién) do 16n hai sb khong diu. NHAN phai nim cach xa mot
khoang -128...+127 byte so v6i 1énh tiép theo sau 1énh JBE/JNA. Chuong trinh s&
can ct vao vi tri NHAN dé xac dinh gid tri dich chuyén.

Céc cd bi thay doi: khong. Vi du:

CMP AL, 10H ;80 sanh AL voi 10H

JBE THOI ;nhay den THOI neu AL thap hon hoac

;bang 10H
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29.JE/JZ — Jump if Equal/Jump if Zero (nhay néu bang nhau/nhay néu két qua
bing khong)
Dang Iénh:
JE NHAN
JZ NHAN
Mo ta: IP«—IP+dich chuyén
Lénh trén biéu dién thao tac nhay c6 diéu kién t6i NHAN néu ZF = 1.
NHAN phdi nam cach xa mot khoang -128...+127 byte so vodi Iénh ti€p theo sau
1énh JE/JZ. Chuong trinh s€ cdn ctr vao vi tri NHAN dé xac dinh gia tri dich
chuyén.
Céc co bi thay d6i: khong.
Vidu:

SUB AL, 10H ;tru AL cho 10H
JE THOI ;nhay den THOI neu AL bang 10H

30.JMP — Unconditional Jump (1énh nhay khong diéu kién).

JMP trao quyén diéu khién cho vung muc tiéu mot cach khong diéu kién.
Lénh nay co6 cac ché do giong nhu 1énh CALL va né cling phan biét nhdy gan,
nhay xa.

Dang 1énh: Sau déy la nhiing cach viét 1énh khong diéu kién.

JMP NHAN

Lénh méi nay bat dau dia chi ing véi NHAN. Chuong trinh s& cin cir
vao khoang dich gitra NHAN va 1énh nhdy dé xac dinh xem no la:

+ Nhay ngan: Trong truong hop nay NHAN phai nam cach xa (dich di
mot khoang).

-128...127 byte so véi 1énh tiép theo sau 1énh JMP. Chuong trinh dich s&
can ctr vao vi tri NHAN dé xac dinh gia tri dich chuyén. Do d6

[P«IP+dich chuyén

Pay 1a 1énh nhay tryc tiép vi dich chuyén dé tryc tiép trong ma Iénh.

Pé dinh hudng cho chuong trinh dich lam viéc nén viét 1énh dudi dang:

JMP SHORT NHAN

+ Nhay gan: Trong trudng hop ndy NHAN phai nim cach xa (dich di mot
khoang)

-32768...+32767 byte so v6i 1énh tiép theo sau 1énh IMP. Chuong trinh
dich s€ can ctr vao vi tri NHAN dé xac dinh gia tri dich chuyén. Do do

IP«IP+dich chuyén

Pay 1a 1énh nhay truc tiép vi dich chuyén dé tryc tiép trong ma Iénh.
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Pé dinh hudng cho chuong trinh dich lam viéc nén viét 1énh duédi dang:
JMP NEAR NHAN
+ Nhay xa: Trong truong hop ndy NHAN nim ¢ doan ma khac so véi
1énh ti€p theo sau 1€nh JMP. Chuong trinh s& can cur vao vi tri NHAN dé xac
dinh gié tr1 dia chi nhay dén (CS:IP cia NHAN). Sau do:
[P<IP cuia NHAN
CS«CS cua NHAN
JMP BX
Pay 14 1énh nhay gan, trudc d6 BX phai chta dia chi 1éch cua 1énh dinh
nhay dén trong doan CS. Khi thyc hién 1énh nay thi IP<—BX. Pay la lénh nhay
gian ti€p vi dia chi léch ndm trong thanh ghi. B¢ dinh hudng cho chuong trinh
dich lam vi¢c ta nén viét 1énh dudi dang:
JMP NEAR PTR BX
IMP [BX]
Pay la lénh nhay gan. IP méi dugc lay tir ndi dung 2 6 nhé do BX va
BX+1 chi ra trong doan DS (SI, DI c6 thé dung thay cho ctia BX). Pay la 1énh
nhay gidn ti€p vi dia chi 1éch dé trong 6 nhd. B¢ dinh hudng cho chuong trinh
dich lam vi¢c ta nén viét 1énh duodi dang:
JMP WORD PTR [BX]
Mot bién dang khac cua 1énh trén thu duoc khi ta viét 1énh duéi dang:
JMP DWORD PTR [BX]
Pay 14 1énh nhay xa. Pia chi nhay dén tung v6i CS:IP. Gia tri gan cho IP va
CS dugc chua trong 4 6 nhd do BX va BX+1 (cho IP), BX+2 va BX+3 cho (CS) chi
ra trong doan DS (SI, DI c6 thé sir dung thay cho cua BX)
Day ciing 1a 1énh nhay gian tiép vi dia chi 1éch va dia chi co s¢ ndm trong 6 nhd.
Céc cd bi thay doi: khong.
31.JNE/JNZ — Jump if Not Equal/Jump if Not Zero (nhiay néu khong bing
nhau/nhay néu két qua khong rong).
Dang 1énh:
JNE NHAN
JINZ NHAN
M6 ta: IP<IP+dich chuyén
Hai lénh trén biéu dién cung mdt thao tac nhay co diéu kién toi NHAN néu
ZF = 0. NHaN phai nam céach xa (dich di mot khoang) -128...127 byte so vdi 1€nh
tiép theo sau I¢énh JNE/JINZ. Chuong trinh dich s& can ctr vao vi tri NHAN dé xac
dinh d¢ dich chuyén.
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Céc co bi thay doi: khong.
Vidu:

CMP AL, 10H ;80 sanh AL voi 10H

JNE THOI ;nhay den THOI neu AL khac 10H

2.3.2.7 Nhém cac Iénh 1ap
32.LOOP — Loop if CX is not 0 (1ip néu CX # 0)

Dang 1énh: LOOP NHAN

Mo ta: Lénh nay dung dé ldp lai doan chuwong trinh (gom cac 1énh niam trong
khoang tir NHAN dén hét 1énh LOOP NHAN) cho dén khi sé 1an lip CX=0. Diéu
nay cé nghia 1a trude khi vao vong lip ta phai dua sé lan 1ip mong mudn vao CX,
va sau mdi lan 1ap thi CX tw dong giam di 1.

NHAN phai nam céch xa (dich di mot khoang) t6i da -128 byte so voi lénh
tiép theo sau lénh LOOP.

Céc co bi thay d6i: khong.

Vidu:
MOV AL, O ;xoa AL
MOV CX, 10 ;nap so lan lap vao CX
LAP: INC AL ;tang AL len 1
LOOP LAP ;lap lai 10 lan, AL=10

33.LOOPE/LOOPZ — Loop while CX=0 or ZF=0 (lap lai doan chuong trinh cho
dén khi CX=0 hoic ZF=0).
Dang 1énh:
LOOPE NHAN
LOOPZ NHAN
Mo ta: Lénh nay dung dé 13p lai doan chuong trinh (gom céc 1énh nam trong
khoang tr NHAN dén hét Iénh LOOPE NHAN hoac LOOPZ NHAN) cho dén khi
s0 lan 1ap CX=0 hodc co ZF=0. bi€u nay co6 nghia la trudc khi vao vong ldp ta phai
dua s6 lan 1ap mong muon vao CX, va sau moi lan 1ap thi CX tu dong giam di 1.
NHAN phai nam cach xa (dich di mot khoang) ti da -128 byte so voi
1énh tiép theo sau 1énh LOOPE/LOOPZ.
Céc cd bi thay doi: khong.

Vidu:
MOV AL, AH ;AL=AH
MOV  CX, 50 ;nap so lan lap vao CX
LAP: INC AL ;tang AL
COMP AL, 16 ;80 sanh AL voi 16

LOOPE LAP ;lap lai cho den khi AL#16 hoac CX=0
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34.LOOPNE/LOOPNZ — Loop while CX=0 or ZF=1 (l1dp lai doan chuong trinh
cho dén khi CX=0 hodc ZF=1).

Dang Iénh:
LOOPNE NHAN
LOOPNZ NHAN
Mo ta: Lénh nay dung dé lip lai doan chwong trinh (gém céac 1énh
nam trong khoang tit NHAN dén hét Iénh LOOPNE NHAN hodc LOOPNZ
NHAN) cho dén khi s6 1an 1dp CX=0 hoac cd ZF=1. Diéu nay c6 nghia la
trudc khi vao vong ldp ta phai dua so lan 1ap mong mudn vao CX, va sau
moi lan 13p thi CX ty dong giam di 1.
NHAN phai nam cach xa (dich di mot khoang) t6i da -128 byte so voi
1€nh ti€p theo sau 1énh LOOPNE/LOOPNZ.
Céc co bi thay ddi: khong. Vi du.

MOV AL, AH ;AL=AH

MOV  CX, 50 ;nap so lan lap vao CX

LAP: INC AL ;tang AL

COMP AL, 16 ;80 sanh AL voi 16

LOOPNE LAP ;lap lai cho den khi AL=16 hoac CX=0

2.3.2.8 Nhém cac Iénh diéu khién, dic biét khac
35.CALL — Call a procedure (goi chuong trinh con)
Dang 1énh: CALL Thu tuc
Mo ta: Lénh nay dung dé chuyén hoat déng cta vi xt Iy tir chuong trinh
chinh (CTC) sang chuong trinh con (ctc). Néu ctc nam trong cung mgt doan ma véi
CTC ta c6 goi gan (near call). Néu ctc va CTC nam ¢ hai doan ma khac nhau ta c6
goi xa (far call).
- Néu goi gan: Luu vao Stack gi tri IP cta dia chi tré vé (vi CS khong d6i) va
cac thao tac khi goi ctc dién ra nhu sau:
+ NOi dung thanh ghi SP giam di 2 byte, SP<SP — 2.
+ Nbi dung thanh ghi IP duoc cit vao ngin xép (luu dia chi tro vé)
{SP}«IP.
Dia chi 1éch cua cte (1€n tdi £32K) dugc luu vao thanh ghi IP.
Khi gap lénh RET & cudi ctc thi VXL lay lai dia chi trg vé IP tir Stack
va tang SP 1én 2 byte.
- Néu goi xa: Luu vao Stack gia tri IP va CS cua dia chi tro vé va cac
thao tac khi goi ctc dién ra nhu sau:
+ NOo6i dung thanh ghi SP giam di 2 byte, SP<—SP — 2 va CS duoc
luu vao ngan xép.
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+ NOi dung cua CS dugc thay bé“mg dia chi doan cua ctc dugc goi.

+ Noi dung thanh ghi SP lai giam di 2 byte va IP duoc cit vao ngin
Xep.
Dia chi I¢ch cua ctc dugc luu vao thanh ghi IP.
Khi gap Iénh RET & cudi cte thi VXL léy lai dia chi tro vé IP tir
Stack va tang SP 1én 2 byte sau do6 tiép tuc lay lai CS va tang SP

1€n 2 byte.
Céc co bi thay d6i: AF, CF, OF, PF, SF, ZF.
CALL NEAR
CALL FAR
36.INT — Interrupt (1énh goi ngit)
Dang Iénh: INT N (N=0...FFH)

Cac thao tac cua 8086 khi chay 1énh: INT N
- Tao dia chi méi cua Stack, cét thanh ghi co vao Stack: SP«—SP-2, {FR}—SP.
- Cam cac ngit khac tac dong vao vi xir 1y, cho vi xir Iy chay ¢ ché do timg 1énh:
IF<0, TF<O0.
- Tao dia chi mdi cia Stack, cat dia chi doan cua dja chi trd vé vao Stack:
SP«SP-2, SP«CS.
- Tao dia chi méi cua Stack, cat dia chi 1éch cua dia chi tré vé vao Stack: SP«SP-
2, SP«IP.
- Vixu Iy 13y 1énh tai dia chi méi, dja chi con trd ngit duoc tinh toan nhu sau:
{Nx4}—>IP, {Nx4+2}—>CS
Vidu: v6i N = 8 thi CS«{0022H} va [P« {0020H}
37.IRET — Interrupt Return (tr& vé CTC tir ctc phuc vu ngit)
Dang 1énh: IRET
Tré vé chuong trinh chinh tir chuong trinh con phuc vu ngit. Tra lai quyén
diéu khién cho chuong trinh tai vi tri xay ra ngat bang cach lay lai cac gia tri thanh
ghi IP, CS va céc co tir ving Stack.

- {SP}—>IP, SP«-SP+2
- {SP}—>CS, SP«SP+2
- {SP}—>FR, SP«-SP+2
Céc cd bi thay doi: tit ca cac c& (duoc phuc hdi nhu trude khi dién ra ngit).
38.NOP — No Operation (CPU khong lam gi)
Dang Iénh: NOP
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Lénh nay khong thyc hién mdt cong viéc gi ngoai viéc lam tang nd1 dung cua
IP va ti€u ton 3 chu ky dong ho. N6 thuong duge dung dé tinh thoi gian tre trong
cac vong trée hodc dé chiém cho cac 1énh can thém vao chuong trinh sau nay ma
khong lam anh hudng dén do dai chuong trinh.

Céc cd bi thay doi: khong.

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

Dang 1énh: RET hodac RET N (N 1a s6 nguyén duong)

M6 ta: RET duoc dat cudi cte dé vi xtr ly la”iy lai dia chi tré Vé, ma nd da
duoc ty dong cat tai ngan x€p khi c6 1énh goi ctc. Dac biét néu dung 1énh RET n thi
sau khi d 14y lai dugc dia chi tré vé& (chi c6 IP hoic ca IP va CS) thi SP<—SP+n
(dung dé nhay qua ma khong lay lai cac thong s6 khac cua chuong trinh con lai
trong ngan xé&p.

Céc co b thay d6i: khong.
40.STC — Set the Carry Flag (1ap co nho)

Dang 1énh: STC

Mo ta: CF«1
STC thiét lap cd nhé bang 1 va khong anh huéng dén céc co khac.
Céc cd bi thay doi: CF=1.

2.4 Lap trinh hop ngir (Assembly) cho vi xir ly 80x86
Tham khao “[12]”

2.4.1 Giéi thiéu chung vé hop ngir

Hop ngir (assembly language) 1a mot ngdn ngit cap thip dung dé viét cac
chuong trinh may tinh. Cach dung cac thuat nh¢ (mnemonics) than thién dé viét
chuong trinh d3 thay thé cach lap trinh truc tiép 1én may tinh bing ma may dang sd
(numeric machine code) - timg 4p dung cho nhitng may tinh dau tién - von rat mét
nhoc, d& gay 16i va tén nhiéu thoi gio. Mot chuong trinh viét bang hop ngir s& dugc
dich sang ngdn ngir may biang mat tién ich goi 1a trinh hop dich. Luu ¥ ring, trinh
hop dich khac hoan toan véi trinh bién dich, vén dung dé bién dich cic ngdn ngir
cAp cao sang cic chi thi 1énh cap thdp ma sau d6 s& duoc trinh hop dich chuyén d6i
sang ngdn nglt may. Cac chuong trinh hop nglr thuong phu thudc chat ché vao mot
kién tric may tinh x4c dinh, né khac voi ngén ngir cip cao thudng doc 1ap ddi véi
céc nén tang kién trac phan cing. Nhiéu trinh hop dich phirc tap ngoai cac tinh ning
co ban con cung cap thém céc co ché gitp cho viéc viét chuong trinh, kiém soat qua
trinh dich ciling nhu viéc g& rbi duoc d& dang hon. Hop ngit di timg duoc dung rong
rdi trong tit ca cac khia canh l4p trinh, nhung ngdy nay né c6 xu hudng chi duoc
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dung trong mot s6 1anh vuc hep, chi yéu dé giao tiép truc tiép voi phan cimg hoic

xtr y cac van dé lién quan dén téc do cao dién hinh nhu céc trinh diéu khién thiét bi,
cac hé thong nhiing cap thip va cac ing dung thoi gian thyc..

2.4.2 Cac budc khi lap trinh
Lap trinh trén phin mém emu8086
- Budc 1: M6 chuong trinh emu8086, chon file \ new ... Vi cac lua chon:
New com template, new exe template, new bin template, new boot
template.
- Budc 2: Viét ma ngudn
- Budc 3: dich va g& r6i (bim F5)
- Budc 4: tao file tu chay: assembler \ Compile

Dich, lién két, chay va chén 16i chuong trinh tir ddu nhic DOS:

Can c6 cac file: tasm.exe (dich), tlink.exe (lién két), td.exe (chan 15i). Cac budc nhu
sau:
= BI. Thiét lap dudng din
path = %path%;<dudng din dén thu muc chura cac file ké trén>

B2. Bién dich tur file .ASM sang file .OBJ
Tasm <tén file chuong trinh>.ASM

B3. Bién dich tu file .OBJ sang file .EXE
Tlink <tén file>.OBJ

B4: chay chuong trinh:
<tén file>. EXE
B5: chén 15i (néu can thiét)
Td <tén file>.EXE
Dé tu dong hoa, ta co thé tao file .BAT chta céc 1énh trén.
Tao file RunASM.bat trong cung thu muc véi tap tin . ASM véi ndi dung nhu

sau :
tasm %1
tlink %1
%1
(%]1 1 1y tham s thir nhét trong command line)
Sau d6 dé bién dich, lién két va thuc thi chuong trinh hello.ASM ta chi can
g0 :
RunASM hello

B§ mén Ky thuit may tinh — Khoa Pién tir 55
Truwong PH Ky thuat Cong nghiép


http://wapedia.mobi/vi/Ph%E1%BA%A7n_c%E1%BB%A9ng�
http://wapedia.mobi/vi/Tr%C3%ACnh_%C4%91i%E1%BB%81u_khi%E1%BB%83n_thi%E1%BA%BFt_b%E1%BB%8B�
http://wapedia.mobi/vi/H%E1%BB%87_th%E1%BB%91ng_nh%C3%BAng�
http://wapedia.mobi/vi/Th%E1%BB%9Di_gian_th%E1%BB%B1c�

Bai giing . ) Chuong 2
Vixi ly - Vi dieu khién Ho vi xir ly Intel 80x86

Chuong trinh emu8086:

Chuong trinh emu8086 1a chuong trinh 1ap trinh mé phong cho 8086 (tuwong
thich Intel vi AMD) bao gom bo dich ASM va gi4o trinh (tiéng anh) cho ngudi mai
bét dau. Chuong trinh c6 thé chay hét hodc chay timg budc, ta co thé nhin thiy cac
thanh ghi, bg nhd, stack, bién,...

CEX

file edit bookmarks assembler emulator math  ascicodes  help

O & <% ., & ., & » =B 8  » 97 @&

new open  examples save compile  emulate | calculator convertor | options help About
org 100h -]
mowv dx, msg ; address of msg in dx.
mowv ah, 9 7 print function is 9.
int 21h ; do it!
mowv ah, @
int 16h ; wait for any key... o

ret ; return to 0S.
msg: db " Hello, Horld! $ "

oL
& | :

ling: 17 col: 1 drag a file here to open

Hinh 2-5. Emu8086 - Moi truong soan thdo

HAI

OF
PF |8~
PR | I emulator screen (27x3 chars) EIEIE)

Hello,World!?

clear screen change fant

Hinh 2-6. Emu8086 - Gid tri cdc co va man hinh hién thi
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B=1eg

file math debug wiew extermal wirtwal dewvices  wirtual drive  help
= M| I > (>4 S
Load reload step back single step run step delay ms: 0
registers | e7o0:0108 | e708:0108
Ax |88 (83 A71Hld: B8 184 3 ﬂ MOU AX. BUdd3h -
A7181: 63 683 w INT #18h
B« |88 |68 A/82: B8 BE8 MULL MOU AX,. H1Wi
285 = MOU Bx. #88000h
< |88 (4B A71684: aiGc + INT #18h
/15 = ENE] MOU DL. B@8h
i |88 |68 B/186: B3 0E3 w MOU DH. @dh
a/18Y: 18 di6 » MOU BL. 8dh
C5 870808 A71@8: BB 187 JHMP BA11Eh
a7/187: 88 988 NMULL INGC DH
P {8183 A71PA: A @AA NULL r CMP DH. @1Bh -
5o A7/18B: CD 265 = JZ A138h
8700 A71AC: 1@ Bi6 % MOU DL. @Bh
a/18Dh: B2 178 MOU AH. B82h
P |FFFE U7LBE: 88 030 NULL INT B16h
EF A718F: B 182 MOU AL. B61h
L) B/11d: B8 088 MULL MOU BH. @dh
=] aaan A7111: B3 179 | MOU CH. AAAA1h
B/M12: B8 988 MULL MOU AH. @9h
] agan a/113: EB 235 & INT #H18h
a/i14: B9 08? TAB j I j
ps |6788
ES a788 SCTEEn | SOLCE | reset all wars debug stack flags

Hinh 2-7. Emu8086 - Man hinh Debug chuwong trinh

2.4.3 Cau tric chung ciia chwong trinh hop ngir

2.4.3.1 CAu trac caa mét 1énh hop ngir

Tham khao “[9]”
Mot dong 1énh trong chuong trinh hop ngir gdm c¢6 cac truong sau:
Tén Lénh Toan hang Chu thich
A: Mov AH, 10h ; Pua gid tri 10h vao thanh ghi AH

Truong “tén” chira nhan, tén bién hay tén thu tuc. Cac tén nhan cé thé chua
t6i da 31 ky tu, khong chia ky tu tring (space) va khong duoc bit dau bang s6. Céc
nhan dugc két thic bang dau "',

Truong “Iénh” chtra cac 1énh s& thuc hién. Céac I¢nh nay co thé 1a cac 1énh
that (MOV) hay cac 1énh gia (PROC). Cac 1énh that s€ dugc dich ra ma may.

Truong “toan hang” chira cac toan hang can thiét cho 1énh (AH,10h).

Truong “chu thich” phai dugc bat dau bang ddu ;. Truong nay chi dung cho
ngudi 1ap trinh dé ghi cac 101 giai thich cho chwong trinh. Chuong trinh dich s& bo
qua cac tat ca nhimg gi nam phia sau dau ;
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. Céu trc thong thudng cua mdt chuwong trinh hop ngit dang file *.exe

TITLE Chuong trinh hgp ngft
.MODEL Kiéu kich thudc bd nhé ; Khai bdo quy md s dung bd nhd
.STACK Kich thudc ; Khai bdo dung luong doan stack
.DATA ; Khai bao doan d&r 1liéu

msg DB 'Hello$'

.CODE ; Khai bado doan ma main PROC

CALL Subname ; Goi chuong trinh con

main ENDP

Subname PROC ; Pinh nghia chuong trinh con

RET

Subname ENDP

END main

¢ Quy mo sir dung by nhé:

Loai Mo ta
Tiny M3 lénh va dit liéu ndm trong mdt doan
Small Ma3A [énh trong mdt doan, dir liéu trong mot doan

Medium | M3 1énh khing ndm trong mdt doan, dir l1éu trong mét doan
Compact | M3 lénh trong mét doan, dir liéu khéng ndm trong mét doan

Large M3 1énh khéng ndm trong mdt doan, dir liéu khéng ndm trong mdt doan
va khéng ¢d mang nio 1én hon 64KB
Huge M3 1énh khéng nim trong mdt doan, dir liéu khong nidm trong mdt doan

va cac mang co thé 16n hon 64KB

Thong thuong, cac img dung don gidn chi doi héi ma chuong trinh khong qua
64 KB va dit li¢u cling khong 16n hon 64 KB nén ta sir dung ¢ dang Small:
.MODEL SMALL
CPU 8086 co thé truy nhéap t6i da IMB b nhé RAM. Dung lugng nay la
thira dé sir dung cho bt ky loai may tinh nio.

Bian do by nhé ciia may tinh
IBM PC
Dia chi vat ly ctia viing nh¢
(HEX)

Giai thich vin tit

Vector ngat. BO mo phong s& load file nay:
c:\emu8086\INT_VECT tai dia chi vat Iy 000000

00000 - 00400

00400 - 00500 Ving thong tin hé thong.

Mot ving nhd tu do. Moi khdi 1a 654,080 byte. Tai day co

00500 - A0000 .
thé load chuong trinh

Vung nhd man hinh cho VGA, monochrome, va cho cac bo

A0000 - B1000 A
diéu hop khac

B1000 - B8000 Du trir
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Bian do by nhé ciia may tinh
IBM PC
Dia chi vat ly ctia ving nh¢

(HEX)

Giai thich vin tit

B8&000 - C0000

32kb nhé man hinh cho ché d6 d6 hoa mau (CGA). B6 md
phong st dung ving nhé nay dé luu 8 trang ving nhd man
hinh. Man hinh mé phong c6 thé thay doi kich thudc, nén
b nhé tdi thiéu duoc yéu cAu cho mdi trang, mdc du bd
mo phong ludn ludn st dung 1000h (4096 byte) cho moi
trang (xem ngat 10h, AH=05h)

C0000 - F4000

Du trir

F4000 - 10FFEF

ROM BIOS va mé¢ rong. B6 md phong tai file BIOS ROM

tai dia chi vat Iy OF4000h. Dia chi cua bang vector ngét chi
t6i viing nhé nay dé tao ham ngit mo phong.

Bang vector ngit (viing nhé tir 00000h dén 00400h)

S6 hiéu Pia chi bia chi cua chuong trinh con BIOS

ngit (HEX) vector ngit (address of BIOS sub-program )
00 00x4 =00 | F400:0170 — CPU tao, 15i chia
04 04x4 =10 | F400:0180 - CPU tao, phat hién INTO tran
10 10x4 =40 | F400:0190 — Ham video
11 11x4 =44 | F400:01D0 — Nhan danh sach thiét bi BIOS
12 12x4 =48 | F400:01A0 — Nhan kich thudc bo nhé
13 13x4 =4C | F400:01B0 - C4c ham vé dia
15 15x4 =54 | F400:01E0 — Cac ham BIOS
16 16x4 =58 | F400:01CO0 - Cac ham ban phim
17 17x4 =5C | F400:0400 — May in
19 19x4 = 64 | FFFF:0000 — Khoi dong lai
1A 1Ax4 =68 | F400:0160 — Ham thoi gian
1E 1Ex4 =78 | F400:AFC7 — vector tham sb dia
20 20x4 =80 | F400:0150 — Ham DOS: Két thuc chwong trinh
21 21x4 =84 | F400:0200 — Cac ham cua DOS
33 33x4 =CC | F400:0300 — Cac ham chuot

Cac ham khac 27x4 =27 | F400:0100 — Cac ngat mic dinh
Ving thong tin hé théng (B nhd tir 00400h to 00500h)
bia chi (HEX) | Kich thudc | Giai thich
Danh s4ch thiét bi BIOS
0040h:0010 WORD T'ru()'ng bit BIOS tim thdy phan cting duoc cai:
bit(s)  Giai thich
15-14 S6 thiét bi song song
13 Dy trir
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Bian do by nhé ciia may tinh

IBM PC
Dia chi vat ly ctia ving nh¢
(HEX)

Giai thich vin tit

12 Cong game dugc cai
11-9  Sb thiét bi nbi tiép
8 Dutrix
7-6  Sb dia mém (trir 1):
00 Bia mém don;
01 Hai dia mém;
10 Ba dia mém;
11 Bén dia mém;
5-4 Khoi tao ché do Video:
00 EGA,VGA,PGA, hoac on-board video BIOS
khac;
01 40x25 CGA mau.
10 80x25 CGA mau (M6 phong mac dinh).
11 80x25 den trang.
Dir trir.
Chudt PS/2.
B xtr 1y toan hoc;

— N W

0  DPuoc cai khi khoi dong tir dia mém.

0040h:0013

WORD

kilobytes bat dau ving nhd lién tiép tai dja chi 00000h
tir ndy ciing duoc tra vé AX boi INT 12h
gia tri nay dugc dat 1a 0280h (640KB)

0040h:004A

WORD

S6 ¢t trén man hinh.
Mac dinh 1a 0032h (50 cot)

0040h:004E

WORD

Dia chi bat dau trang man hinh hi¢n hanh trong by nhé man
hinh (sau 0B800:0000)
Gia tri mac dinh: 0000h

0040h:0050

8 WORD

Bao gom vi tri hang va cot cho con trd trong mdi cla tam
trang nhd man hinh.
Gia tri mic dinh: 00h (cho tat ca 8 tir (words)

0040h:0062

BYTE

S6 trang man hinh hién hanh
Mic dinh: 00h (trang dau tién)

0040h:0084

BYTE

Hang trén man hinh trur 1
Gia tri mac dinh: 13h (19+1=20 cdt)

Bang 2-4. Ban d6 bé nhé, dia chi ngdt ciia 8086
e Khai bao kich thwéce stack:
Khai béo stack dung dé danh ra mot ving nhé dung lam stack (chu yéu phuc vu

cho chuong trinh con), théng thudng ta chon khoang 256 byte 1a du dé sir dung (néu
khong khai bao thi chuong trinh dich tu dong cho kich thudc stack 1a 1 KB):
.STACK 256

60

B9 mén Ky thuit may tinh — Khoa Dié¢n ti
Truong PH Ky thuat Cong nghiép




Bai gidng . i Chuong 2
Vixi ly - Vi dieu khién Ho vi xir ly Intel 80x86

Khai bao doan dir liéu:
Doan dit lidu dung dé chua cac bién va hang sir dung trong chuong trinh.

e Khai bao doan ma:

Poan ma dung chira cdc ma 1€nh cuia chuong trinh. Poan ma bat dau b?mg mot
chuong trinh chinh va c6 thé co cac 1énh goi chuwong trinh con (CALL).

Mot chuong trinh chinh hay chwong trinh con bat dau bang lénh PROC va két
thiic bang 1énh ENDP (day la cac 1énh gia ctia chuong trinh dich). Trong chuong
trinh con, ta st dung thém I¢nh RET dé tra vé dia chi 1énh trude khi goi chuong
trinh con.

Chuong trinh dugc két thic bang 1énh END trong d6 tén chuong trinh phia sau
lénh END s& x4c dinh d6 1a chuong trinh chinh. Néu sau 1énh END khong chi ra
chuong trinh nao ca thi s& 14y chuong trinh con & dau doan ma 1am chuong trinh
chinh.

Vi du: Chuong trinh sau in ra man hinh dong chir “Hello !”

.model small
.stack 100h
.data
S DB “Hello !$” ; khai bdo x8u ki tu can in
.code
mov AX,@data ; 14y dia chi data segment ghi vao DS
mov  DS,AX ; VI model small, day cing la dia chi
; segment cua xdu s. ; xuidt chudi:
mov DX, OFFSET s ; 14y dia chi offset ghi vao DX
mov AH , 9
int 21h ; goi ham 9, ngdt 21h dé in
mov  AH, 4Ch ; Thoat khoi chuong trinh
int 21h
end
Luuy:

- Moi chuong trinh déu phai c6 doan CODE thoat khoi chuong trinh, néu
khéng chuong trinh s& khong dimg khi hét chwong trinh ctia minh.

2.4.3.2 Khung chuong trinh dich ra .exe

Cac tap tin .EXE va .COM

DOS chi ¢6 thé thi hanh duge cac tap tin dang .COM va .EXE. Tap tin .COM
thuong dung dé xay dung cho cac chuong trinh nho con .EXE dung cho cac chuong
trinh 16n.
Tap tin .EXE
- Nam trong nhiéu doan khac nhau, kich thudc théng thudng 16n hon 64 KB.
- C6 thé goi duoc cac chuong trinh con dang near hay far.
- Tap tin .EXE chtra mét header ¢ dau tap tin dé chua céc thong tin diéu khién cho
tap tin.
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data segment
; add your data here!
pkey db "press any key to exit ...$"
ends
stack segment
aw 128 dup(0)
ends
CODE segment
start:
; set segment registers:
MOV ax, data
MOV ds, ax
MOV es, ax

; add your CODE here

lea dx, pkey
MOV ah, 9
int 21h ; output string at ds:dx

; wait for any key....
MOV ah, 1
int 21h

MOV ax, 4c00h ; exit to operating system.
int 21h
ends
END start ; set entry point and stop the assembler.

2.4.3.3 Khung chuong trinh dich ra .com
- Tap tin .COM chi c6 mot doan nén kich thudc tbi da cua mot tap tin loai nay la 64
KB.
- Tap tin .COM duogc nap vao by nhé va thuc thi nhanh hon tap tin .EXE nhung chi
ap dung dugc cho cac chuong trinh nho.
- Chi ¢6 thé goi cac chuong trinh con dang near.

Khi thyc hién tap tin .COM, DOS dinh vi bd nhéd va tao vung nhé dai 256
byte & vi tri 0000h, vung nay goi la PSP (Program Segment Prefix), n6 sé chtra cac
thong tin can thiét cho DOS. Sau dd, cac ma 1€nh trong tap tin s€ dugc nap vao sau
PSP & vi tri 100h va dua gia tri 0 vao stack. Nhu vy, kich thudce ti da thuc sy cia
tap tin .COM la 64 KB — 256 byte PSP — 2 byte stack.

Tat ca cac thanh ghi doan déu chi dén PSP va thanh ghi con tré 1énh IP chi
dén 100h, thanh ghi SP ¢6 gia tri OFFFEh.
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; You may customize this and other start-up templates;
; The location of this template is
;c:\emu8086\inc\0 com template.txt

CSEG SEGMENT ; code segment starts here.

org 100h

; add your CODE here

ret

<> Khai bao dir li¢u

Khi khai bao dir liéu trong chwong trinh, néu sir dung s6 nhi phan, ta phai dung
thém chit B & cudi, néu str dung s6 thap luc phén thi phai ding chit H & cudi. Cha y
rang dbi véi s6 thap luc phan, néu bt dau bang chit A..F thi phai thém vao s6 0 ¢

phia trudec.

Vi du:

1011b ; S5 nhi phén

1011 ; S6 thap phéan
1011d ; S6 thap phan
1011h ; 86 thap luc phén

% Khai bao hang, bién
Cu phap:
<tén bién> D<Kiéu DL> <gia tri khoi tao>
hoac
<tén bién> D<Kiéu DL> <s6 phan tir> dup(<gia tri khéi tao>)

Cac kiéu dir liéu: B (1 byte), W (2 bytes), D (4 bytes)
Néu khong khoi tao, dung dau hoi “?”

Vidu:
Khai bao trong C Khai bao bién trong hop ngir

char ch; ch DB ?
char ch = ‘a’; ch DB ‘a’
char ch = 5; ch DB 5
Char s[]="\nhello world!” s DB 10,13,"hello world!s”
int i=100; i DW 100
long L; L DD ?
char all = {1,2,3}; a DB 1,2,3
char a[l00]; a DB 100 dup(?)
char a[100] [50]; a DB 100 dup (50 dup(?))
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Hang so:

Khai bao hing sb trong chuong trinh hop ngit bang 1énh EQU.

Vi du:
Al EQU
A2 EQU

02, 11
19, 81

R/

Toan tir s6 hoc

K Toan tir trong hgp ngir

Todn tir Cu phap Mo ta

+ +bt S4 duong

- bt S6 am

* bt1*bt2 Nhin

; bt1/bt2 Chia

mod btl mod bt2 | Lay phin du

+ btl + bt2 Céng

- btl - bt2 Trir

shl bt shl n Dich tréi n bit
shr bt shr n Dich phai n bat

Trong d6 bt, btl, bt2 14 cac biéu thirc hang, n 14 s6 nguyén.
Toan tir logic: Bao gdm cac toan tir AND, OR, NOT, XOR
Toan tir quan hé: Cac toan tir quan hé so sanh 2 biéu thirc, cho gia tri true (1) néu

diéu kién thoa va false (0) néu khong thoa.

Todn tir Cu phap Mo ta

EQ btl EQbt2 |Biang

NE btl NE bt2 | Khong bing

LT btl LT bt2 | Nho hon

LE btl LEbt2 | Nho hon hay biing
GT btl GT bt2 | Ldén hon

GE btl GEbt2 | Lén hon hay bing |

Toan tir cung cap thong tin:
- Toan tir SEG:

SEG bt

bt ¢6 thé 1a bién, nhin, hay cac toan hang bo nhé.
- Toan tr OFFSET: OFFSET bt ;Toan tt OFFSET xac dinh dia chi offset cua

biéu thirc bt. bt ¢ thé 13 bién, nhan, hay céc toan hang bo nho.

VD: MOV AX,SEG A ; Nap dia chi doan va dia chi offset
MOV DS,AX ; ciia bién A vao cip thanh ghi

MOV AX,OFFSET A ; DS:AX
- Toan tir chi sb [ |: (index operator) Toan tir chi s6 thuong dung véi toan hang

truc tiép va gian tiép.

Toan tir SEG xé4c dinh dia chi doan cta biéu thuc bt.
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- Toan twr (:) (segment override operator) Segment:bt ; Toan tir : quy dinh cach
tinh dja chi d6i vai segment dugc chi. Segment 1a cac thanh ghi doan CS, DS, ES,
SS.

Chu y rang khi str dung toan tir : két hop véi toan tir [ ] thi segment: phai dit ngoai
toan tu [ .

VD: Cach viét [CS:BX] 1a sai, ta phai viét CS:[BX]

- Toan tir TYPE:

TYPE bt :Travé gia tri biéu thi dang cua biéu thire bt.

Néu bt 12 bién thi s& tra vé 1 néu bién c6 kiéu byte, 2 néu bién c6 kiéu word, 4 néu
bién c6 kicu double word. Néu bt 1a nhan thi tra vé OFFFFh néu bt 1a near va
OFFFEh néu bt 1a far. Néu bt 1a hang thi tra vé 0.

- Toan ttt LENGTH:
LENGTH bt ;Tra vé sé don vi bo nhé cép cho bién bt
- Toan tir SIZE:

SIZE bt ;Tra vé tong s6 cac byte cung cap cho bién bt
VD: A DD 100 DUP(?)

MOV AX,LENGTH A ; AX = 100

MOV AX,SIZE A ; AX = 400

Cac toan tir thugc tinh:

- Toan tir PTR:

Loai PTR bt ; Toan tir nay cho phép thay doi dang cta biéu thuc bt.

Néu bt 1a bién hay toan hang bo nhé thi Loai 1a byte, word hay dword. Néu bt 1a
nhan thi Loai 1a near hay far.

VD: A DW 100 DUP(?)
B DD ?

MOV AH,BYTE PTR A ; Pua byte dau tién trong mang A vao ;thanh ghi AH
MOV AX,WORD PTR B ; Pua 2 byte thap trong bién B vao thanh ;ghi AX

- Toan tir HIGH, LOW:
HIGH bt
LOW bt
Cho gia tri ctia byte cao va thap cua biéu thirc bt, bt phai 1a mot hang.
VD: A EQU 1234h
MOV AH,HIGH A ; AH ~ 12h
MOV AH,LOW A ; AH ~ 34h

K/

> Chuong trinh con

Chuong trinh con (PROC) 1a mot phan ciia md ngudn ma cé thé goi ching trong
chuong trinh cia ban dé lam mot vai nhiém vu nhét dinh nao do. Chuong trinh con
lam cho chuong trinh ¢ ciu trac hon va dé hiéu hon. Thong thudng, chuong trinh
con tré lai ngay sau diém da goi no.

Céu trac mot chwong trinh con nhu sau:
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TEN PROC
; ddy la md 1lénh cua chuong trinh con

RET
TEN ENDP

TEN 1a tén ctia chuong trinh con, tén phai giéng nhau ¢ trén va duéi cta chuong
trinh con, d6 13 cach dé kiém tra diém két thuc ctia chuong trinh con.

Hau nhu chic chin, ban da biét ré“mg 1énh RET dugc str dung dé tré vé hé diéu hanh.
Lénh tuong tu cling dugc st dung dé tro vé tir chuong trinh con (thuc su, OS coi
chuong trinh ctia chiing ta nhu mot chuong trinh con dac biét)

PROC va ENDP la cac dinh hudéng chuong trinh dich, nén chung khong dugc dich
ra ma may. Chuong trinh dich nh¢ dia chi cia chuong trinh con.

Lénh CALL duogc st dung dé goi chuong trinh con

bay 1a mot vi du:

ORG 100h
CALL ta
MOV AX, 2
RET ; Trd vé 08
ta PROC
MOV BX, 5
RET ; Trd vé sau diém di goi.
ta ENDP
END

Vi du trén goi chuong trinh con ta, dé thuc hién 1énh  “MOV BX, 57, va trd vé sau
1énh goi n6 “MOV AX, 2”

C6 vai cach dé truyén tham s6 cho chuong trinh con, cach don gian nhat 1a sir dung
cac thanh ghi, dudi day 1a mot vi du khac vé cach goi chuong trinh con va cach
truyén tham sé cho né qua thanh ghi AL va BL, nhan hai tham s v6i nhau va tra
két qua vé trong thanh ghi AX:

ORG 100h
MOV AL,
MOV BL,
CALL m2
CALL m2
CALL m2
CALL m2
RET ; Tro vé HPH
m2 PROC
MUL BL ; AX = AL * BL.
RET ; Trd vé sau diém goi né.
m2 ENDP
END
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Trong vi du trén, gia tri cua thnh ghi AL dugc cip nhat mdi 1an chuong trinh con
duoc goi, thanh ghi BL khong thay doi, nén thuét toan trén 1a tinh 2%, két qua luu
trong AX 1a 16 (hay 10h)

Duéi didy 1a mot vi du khac, st dung chuwong trinh con dé in xéu

“PICAT.dieukhien.net” :

ORG 100h

LEA SI, tbao tw ; Liy dia chi cua msg vao SI.
CALL In Xau

RET ; trd vé hé diéu hanh.

; Chuong trinh ndy in 1 x&u, x&u phai két thic
; bang ky tu null (phai cé 0 cubi xAau)
; dia chi cua xdu phdi dugc ddat trong thanh ghi SI:

In Xau PROC
next char:
CMP b.[SI], O ; kiém tra néu = 0 thi dung
JE stop i
MOV AL, [SI] ; 14y ky tu tiép theo.
MOV AH, OEh ; s6 hiéu in ky tu.
INT 10h ; st dung ngdt dé in ky tu trong AL.
ADD SI, 1 ; Tdng con trd can in 1én 1.
JMP next char ; trd lai, in ky tu tiép.
stop:
RET ; trd vé sau diém goi.
print me ENDP

tbao tw DB 'PICAT.dieukhien.net',0; xdu két thic: null.
END

Tiép dau ngir “b.” trudc [SI] nghia 1a so sanh byte, khong phai tir. Néu ban can so
sanh tir, ban dung tiép dau ngir “w.” thay thé vao. Khi mot toan hang di nam trong
thanh ghi, n6 khong yéu cau nira.

<> Lénh b6 (Macro)

Macro tuong tu nhu chuong trinh con nhung khong thyc sy 1a chuong trinh con.
Macro nhin c¢6 vé nhu chuong trinh con, nhung ching chi ton tai cho dén khi
chuong trinh dugc dich, sau khi chuong trinh dugc dich tat ca cac macro duge thay
thé bﬁng lénh thuc sy. Néu ban khai bdo mot macro va khong bao gio st dung
chung trong ma ngudn, chuong trinh dich s& bo qua né.

Khai bao:

name MACRO [tham s6, ...]

<Lénh>
ENDM
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Khong nhu chuong trinh con, macro phai khai béo bén trén doan ma nguoén goi no,

vi du:

MyMacro MACRO pl, p2, p3
MOV AX, pl
MOV BX, p2
MOV CX, p3

ENDM

ORG 100h

RET

MyMacro 1, 2, 3
MyMacro 4, 5, DX

Poan ma nguodn trén s€ dugc mo rong thanh:

MOV
MOV
MOV
MOV
MOV
MOV

AX, 0001h
BX, 0002h
CX, 0003h
AX, 0004h
BX, 0005h
CX, DX

Vai di€u thuc sy quan trong vé Macro va chuong trinh con:

Call

Khi muén sir dung mdt chuong trinh con, ban phai st dung tir khoa CALL,
vi du:
TA_ Proc

Khi ban sir dung mdt Macro, ban chi can go tén cia ching, vi du:

Ta Macr

Chuong trinh con dugc dinh vi tai mdt dia chi cu thé trong by nhg, va néu
ban st dung 100 lan chuong trinh con d6, CPU chi chuyén diéu khién dén
ving nhé cta chuong trinh con d6 thoi. Piéu khién sé& trd lai chuong trinh
khi gap 1énh RET. Stack dugc sir dung dé gitr dia chi tro vé. Lénh CALL chi
tén hét 3 byte, nén kich thudc ctia chuwong trinh thue thi nhd, khong quan
trong viéc goi chuong trinh con bao nhiéu lan.

Macro m¢ rong truc tiép cac lénh cua nd vao ma nguén, néu macro mé rong
100 14an (goi 100 1an) s& lam cho chuong trinh thyc thi 16n hon rat nhiéu,
cang 16n khi macro duoc goi cang nhiéu.

Ban phai st dung Stack hodc bat ky thanh ghi nao dé truyén tham sé cho
chuong trinh con

Dé truyén tham sb cho maco, ban chi cAn gd chung sau tén cta macro khi
goi, vi du:

TA mac 1, 2, 3

Pbé danh diu két thac macro, chi can tir khoa ENDM la du
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e D¢ danh dau két thiic chuong trinh con ban can phai danh tén cua chuong
trinh con trudc tir khdéa ENDP

Macro dugc md rong truc tiép trong ma ngudn cia ban, vi thé néu ban ¢ nhiéu
nhan giéng nhau trong khai bao macro ban c6 thé nhan théng bao 16i “Khai bao
trung 1dp” khi macro dugc s dung 2 lan hodc nhiéu hon. Dé loai bo 16i nay, ban
dung tr khoa LOCAL dé khai bao rﬁng nhan sau noé la nhan cuc bg, nhan cuc b cod
thé 1a bién, nhén, hodc chuong trinh con.

Vi du:
MyMacro2 MACRO
LOCAL labell, label2
CMP AX, 2
JE labell
CMP AX, 3
JE label2

labell: INC AX
label2: ADD AX, 2
ENDM
ORG 100h
MyMacro2
MyMacro2
RET

Néu ban c6 ké hoach st dung macro nhiéu 1an, mot v hay la nén dat tat ca cac
macro trong mot file. Va dat file d6 trong thu muc INC va st dung chi thi
INCLUDE <Tén-file> dé c6 thé st dung macro dé.

2.4.4 Cac ciu tric diéu khién co ban

2.3.4.1 Céu tric tulin ty
Céu trc tuan tu 1a clu tric don gian nhat. Trong cAu tric tuan tu, cac 1énh duoc sép
Xép tuan tu, Iénh nay tiép theo 1énh kia, mdi 1énh mét dong.

Lénh 1

Lénh 2

Lénh n
VD: Cong 2 gié tri ciia thanh ghi BX va CX, rdi nhan d6i két qua, két qua cudi cing
chura trong AX
MOV AX, BX
ADD AX,CX ; Céng BX vdi CX
SHL AX,1 ; Nhan doéi
2.3.4.2 Céu triic IF — THEN, IF - THEN — ELSE
IF <Diéu kién> THEN <Cbng viéc>
IF <Piéu kién> THEN <Cong viéc1> ELSE <Cong viéc2>
VD: Gén BX = |AX]
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CMP AX,0 ; AX > 07?
JNL DUONG ; AX duong
NEG AX ; Néu AX < 0 thi dao diu
DUONG: MOV BX,AX
NEXT :

VD: Gan CL gia tri bit dau ciia AX
CMP AX,0 ; AX > 0°?
JNS AM ; AX am
MOV CL,1 ; CL = 1 (AX duong)
JMP NEXT
AM: MOV CL,0 ; CL = 0 (AX &m)
NEXT :

2.3.4.3 Cau triic CASE

CASE <Biéu thucs>
Gid tri 1: Cong viéc 1
Gia tri 2: Cbng viéc 2

Gid tri n: Cong viéc n
END
VD: Néu AX > 0 thi BH =0, néu AX < 0 thi BH = 1. Nguoc lai BH =2
CMP AX,O
JL AM
JE KHONG
G DUONG
DUONG: MOV BH, 0
JMP NEXT
AM: MOV BH, 1
JMP NEXT
KHONG: MOV BH, 2
NEXT :

2.3.4.4 Ciu tric FOR

FOR <86 lan Lip> DO <Céng viéc>
VD: Cho ving nhé M dai 200 bytes trong doan dit liéu, chuong trinh dém s6 chir A
trong ving nhé M nhu sau:

MOV CX,200 ; Pém 200 bytes
MOV BX,OFFSET M ; Liy dia chi ving nho
XOR AX,AX ; BAX = 0
NEXT: CMP BYTE PTR [BX],'A'; So sanh vdéi chtr A
JNZ ChuA ; Néu khéng phai 13 chtt A thi tiép
INC AX ; tuc, nguoc lai thil tang AX
ChuA: INC BX
LOOP NEXT

2.3.4.5 Cau triic lip WHILE

WHILE <Piéu kién> DO <Cong viéc>
(TRONG KHI <biéu kién = Trues> LAM <Cbng viécs)
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VD: Chuong trinh doc vung nhé bat dau tai dia chi 1000h vao thanh ghi AH, dén
khi gap ky tur'$' thi thoat:

MOV BX,1000h
CONT: CMP AH,'S'

JZ NEXT
MOV AH,DS: [BX]
JMP CONT

NEXT :
2.3.4.6 Ciu tric lip REPEAT
REPEAT <Cong viéc> UNTIL <Piéu kién>
(LAP <Cbng viéc> PEN KHI <biéu kién=True thi dungs)

VD: Chuong trinh doc vung nhé bét dau tai dia chi 1000h vao thanh ghi AH, dén
khi gap ky tu '$' thi thoat:
MOV BX,1000h
CONT: MOV AH,DS: [BX]
CMP AH, 'S'
JZ NEXT
JMP CONT
NEXT :
Vi du:
org 100h
mov bx, 0 ; total step counter.
mov c¢x, 5
kl: add bx, 1
mov al, '1'
mov ah, 0Oeh
int 10h
push cx
mov c¢x, 5
k2: add bx, 1
mov al, '2'
mov ah, 0Oeh
int 10h
push cx
mov c¢x, 5
k3: add bx, 1
mov al, '3
mov ah, Oeh

int 10h
loop k3 ; internal in internal loop.
pop cx
loop k2 ; internal loop.
pop cx
loop k1 ; external loop.
Ret
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2.4.5 Ngflt trong Assembly

Ngit c6 thé hiéu 13 s6 cia cac ham. Cac ham hay lam cho viéc 1ap trinh don
gian hon, thay vi viét ma ngudn dé in ra ky tu ban c6 thé don gian 1a goi ngit va né
s€ ty lam moi viéc cho ban. Ciling ¢6 cac ham ngét (chuong trinh con ngét) lam viéc
v6i 6 dia va cac phan cimg khac. Chiing ta goi 1 ngat mém.

Ngit ciing c6 thé duge goi tir cac phan cing. & dy ching ta chi dé cap dén
ngét mém.

Pé tao ngat mém, c6 cach 1a ching ta goi 1énh INT, cdu trac rat don gian:

INT <gia tri>

Trong d6 <gia tri> c6 thé 1a cac sb tir 0 dén 255 (hodc 0..0FFh). Chung ta
thuong dung s6 hé 16.

Ban c6 thé hiéu 14 chi c6 256 ham ngat, diéu d6 14 khong dung. Mdi ham
ngét ¢ thé c6 sb hicu ngét. Véi mbi sd hiéu ngét, ta lai c6 mot chuong trinh con
ngét riéng.

Dé chi ra sb hiéu ngét, thanh ghi AH phai duogc thiét 1ap trudce khi goi ngftt.

Mbdi ngit c6 thé c6 toi da 256 sb hi¢u ngat (nén ching ta c6 256*256=65536)

Ngoai ra, chung ta co thé dung céc thanh ghi khac dé truyén tham sb cho
ngét.

Vi du sau in ra mdt ky tu ra man hinh:
mov ah, 2

mov dl, 'a'
int 21h

Trong d6, ching ta ding ham ngit thtr 21h (INT 21h), sé hiéu ngit 1a 2
(ah=2), va tham s6 can in duo truyén vao thanh ghi dl (d1="a’).
Duéi day 1a mot s6 s6 hiéu ngit thong dung:

Ngit 21h:

AH Y nghia

Poc 1 ky tu tir ban phim, KQ luu trong AL, néu chua bam, chd bang duoc
2 |In 1 ky tuy ra man hinh, DL=Ky tu can in, sau khi in: AL=DL
mov ah, 2
mov dl, 'a’
int 21h
6 - Nhap, Néu DL=255: ZF=1,AL=0 néu khong c6 phim nao dugc bam, trai lai:
ZF=0, AL=Ky tu da bam, x6a b dém ban phim.
- Inky ty, néu DL=0..254: DL=ky tur can in, in xong: AL=DL,
9 |In mdt xau ky tu, dugc tré boi DX,
xau ky tu phai két thuc bang °$’
org 100h
mov dx, offset msg
mov ah, 9
int 21h
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Ngit 21h:

AH Y nghia
ret
msg db "hello world $"
10 |Nhap mdt xau ky tu vao: DS:DX, Byte dau tién 1a kich thudc bo dém, Byte thtr 2 1a

ky tu thyc té da nhap. Ham nay khong thém “$’ vao cudi xau.

Pé in dugc x4u, can thém ky tu ‘$’ vao cudi, va bat dau in tir dia chi DS:DX+2

Vi du:
org 100h
mov dx, offset buffer
mov ah, Oah
int 21h
jmp print
buffer db 10,?, 10 dup(' ")
print:

xor bx, bx

mov bl, buffer|[1]

mov buffer[bx+2], '$'
mov dx, offset buffer + 2
mov ah, 9
int 21h
ret
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2.4.6 Cacvidu
Vidu 1. Hello word don gian (COM file)

; Viét ra man hinh déng chit "hello, world!"

24h

; Su dung .com
name "hi"
org 100h
JMP start ; jump over string declaration
msg db "hello, world!", O0Dh, OAh,
start: lea dx, msg ; load effective address of
;msg into dx.

MOV ah, 09h ; print function is 9.

int 21h ; do it!

MOV ah, 0

int 16h ; wait for any key any....
RET ; return to operating system.

Vidu 2. Hello Word (EXE file)

; a tiny example of multi segment executable file.

; data is stored in a separate segment,

set correctly.
name "testexe"
data segment

msg db "hello,

ends

world!", O0dh, Oah,
stack segment
db 30 dup(0)
ends
CODE segment
start:
; set segment registers:

segment registers must be

|$|

MOV ax, data
MOV ds, ax
MOV es, ax
; print "hello, world!":
lea dx, msg
MOV ah, 09h
int 21h
; wait for any key...
MOV ah, 0
int 16h
; return control to os:
MOV ah, 4ch
int 21h
ends
END start ; set entry point and stop the assembler.
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Vi du 3. Tinh: Téng, hiéu, tich, thwong:

org 100h
mov cl,8
mov dl,3
Call Tong
Call hieu
Call tich
Call thuong

ret

Tong proc
mov al,cl
add al,dl
ret

Hieu proc
mov al,cl
sub al,dl
ret

Tich proc
mov al,cl
mul dl
ret

Thuong proc
mov al,cl
div dl
ret

end

Vi du 4. In mdt s6 nhi phan ra man hinh:
name "add-sub"

org 100h
MOV al, 5 ; bin=00000101b
MOV bl, 10 ; hex=0ah or bin=00001010b

; 5 + 10 = 15 (decimal) or hex=0fh or bin=00001111b
add bl, al
; 15 - 1 = 14 (decimal) or hex=0eh or bin=00001110b
sub bl, 1
; print result in binary:
MOV cx, 8
print: MOV ah, 2 ; print function.
MOV dl1, '0'
test bl, 10000000b ; test first bit.
jz zero
MOV dl, '1'
zero: 1int 21h
shl bl, 1
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loop print

; print binary suffix:
MOV dl, 'b'

int 21h

; wait for any key press:
MOV ah, O

int 16h

ret

Vi du 5. In mét s6 hé 10 ra man hinh:
name "Print Decimal function, tuananhvxl@gmail.com"
Enter Macro
mov ah, 2
mov dl, Oah ; new line.
int 21h
mov dl, 0dh ; carrige return.
int 21h
endm
org 100h ; directive make tiny com file.
; print result in decimal:
mov al, 123
call Print dec8AL
Enter
mov al, 45
call Print dec8AL
; wait for any key press:
mov ah, O
int 16h
ret

Print dec8AL proc
cmp al, O
jne Print dec8AL r
push ax
mov dl, 'O’
mov ah, 2
int 21h
pop ax
ret
Print dec8AL r:
pusha
mov ah, O
cmp ax, O
je pn_done
mov dl, 10
div dl
call Print dec8AL r
mov dl, ah
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add dl, 30h
mov ah, 2h
int 21h
jmp pn done
pn _done:
popa
ret
endp

Vi du 6. In xdu ra man hinh:
name "Print String"

Print String macro str
mov dx, offset str
mov ah, 9
int 21h

endm

org 100h
Print String Thongbaol
Print String Thongbao2
ret

Thongbaol db "Xin chao", O0Dh,0Ah, "$"
Thongbao2 db "Cac ban", 0Dh,0Ah, "S$"

Vi du 7. Nhiap mdt s6 hé 10, nhan v6i 2 roi in ra man hinh
name "Input Number [tuananhktmt@gmail.com]"
Enter Macro
pusha
mov ah, 2
mov dl, Oah ; new line.
int 21h
mov dl, 0dh ; carrige return.
int 21h
popa
endm

org 100h

; Nhap - start:
mov dx, offset msg
mov ah, 9

int 21h
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wait for key: ; Cho™ bam phim:
mov ah, 1
int 21h
cmp al,0Dh;| Bam ENTER thi ket thuc:
jz exit ;|
; Tinh CL=CL*10+AL
sub al,'0!'
push ax
xor ah,ah
mov al,cl ;|
mov dl,10 ;|
mul dl i
mov cl,al ;|

CL=CL*10

pop ax
add cl,al ; CL=CL+AL (0..9)

jmp wait for key

exit:

mov AX, 0

mov DL, 2

mov AL, CL

Mul DL

Enter

call Print dec8AL

mov ah, O
int 16h

Print dec8AL proc

cmp al, O

jne Print dec8AL r
push ax
mov al, 'O’

mov ah, 0Oeh
int 10h
pop ax
ret

Print dec8AL r:
pusha
mov ah, O
cmp ax, O
je pn done
mov dl, 10
div dl
call Print dec8AL r
mov al, ah
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add al, 30h

mov ah, 0Oeh

int 10h

jmp pn done
pn _done:

popa

ret

msg db "Moi ngai nhap vao 1 so 8 bit:",
db "N=$"
end
Vi du 8. Cong 2 mang dai 4 byte
name "add-2 array"
org 100h
jmp start
vecl db 1, 2, 5,
vec2 db 3, 5, 6,
vec3 db ?, ?, ?,
start:
lea si, wvecl
lea bx, vec2
lea di, wvec3
mov cx, 4
sum:
mov al, [si]
add al, [bx]
mov [di], al
inc si
inc bx
inc di
loop sum
ret

0Dh, 0Ah

Vidu 9. Nhiap mdt chudi ky tw va chuyén chir thwong thanh chir hoa

.MODEL SMALL
.STACK 100h
.DATA
ml DB 81
DB ?
DB 81 DUP(?)
m2 DB 'Chuoi da doi:S'
.CODE
main PROC
MOV AX, @DATA
MOV DS,AX ; Khoi dong thanh ghi DS
MOV ES,AX
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LEA DX, ml

MOV AH, 0Ah ; Nhap chuoi

INT 21h

LEA SI,ml

ADD SI,2

MOV DI, ST
Next: LODSB ; Lay ky tu

CMP AL,O0Dh ; Neu la ky tu Enter thi ket thuc

JE quit

CMP AL, 'a' ; Neu ky tu nhap khong phai la ky tu thuong tu ‘a’
toi ‘z’ thi bo qua
JB cont
CMP AL, 'z'
JA cont

SUB AL,20h ; Chuyen ky tu thuong thanh ky tu hoa
STOSB ; Luu ky tu
DEC DI ; Neu la ky tu thuong thi dung lenh STOSB nen DI tang

len 1 ta phai giam DI
cont: INC DI g
JMP next

quit: MOV AL, 'S’
STOSB

MOV AX,02h ; Xoa man hinh
INT 10h

LEA DX, m2

MOV AH, 09h

INT 21h

LEA DX, ml+2
MOV AH, 09h

INT 21h

MOV AH,4Ch

INT 21h
main ENDP
END main

2.5 Ghép ndi bd nhé va thiét bi ngoai vi
2.5.1 Ghép néi bd nhé

2.5.1.1 Giao tiép bus co ban

- Céc bit dia chi thip (gia st 13 duong A0 + A12) ndi truc tiép dén chip bd
nhé (gia st RAM c6 dung lugng 8K X 8)

_ Céc bit dia chi cao (gia sot Al13 + A19) ndi véi bd giai ma dia chi (address
dinh mdi chip bd nhd thudc ving dia chi nao. Tap hop cac ving nay theo
bang goi 1a bang bo nhé (memory map).
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Cée bit dia chi cao
A0+ Al2 > Data bus
RAM
Céc bit dja chi thap
Al13 + Al19 T
Address [* ’ ‘
decoder Dén cée thiét bj khac
>

Hinh 2-8. Giao tiép bus co bdn

Quan hé gitra giai ma dia chi va bang by nho:

2" khéi bd

MSB LSB
T
: Address
n bit dén e .
m bit dén bd nhd &
bo giai : e
ma

> nho

N

g
L~

2™ dia chi

J

Hinh 2-9. Quan hé gitva giai md dia chi va bg nho

2.5.2 Giai ma dia chi

2.5.2.1 Dung 74LS138

745138
Al3 1 h15 4 0000h - 1FFFh f ot hia
alig_2Z]A YOB# g 2000n - 3FFpn | Géctnhicu
Al5g 3¢ v2 b3 5 4000h - S5FFFh dua toi céac
115 8000h - 9FFFh [ ctant> cua
Y4 p—=>0 ; ,
Vcco___g a1 Y5 D;O_D Aggg}ﬁ = BFFF% cac IC nho
53620 YoP70 E600h - PrEFh
t+— G2B Y7 p—0O - J
Dung nhiéu 74LS138
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7418138
A13 1 L5 5 00000h -
A1l 24 vOBia 0 02000 -
al5 3¢ vo b3 o 04000h -
b12 - 06000h -
Y3 P+ bt
08000h -
Ve 6 YaPm ™ AA000n -
© %] G1 Y5 P~ A%5p0n
o b2—n 0C000h -
A 7415138 00000h - QFFFFh { 5 o8 ve B0 0E000h -
A—QU—1 A Yo 5
AlBp 3¢ v2 P30
Y3 P53 7418138
To__ 6 Y4 Pqg O 1
MEH/ I0— e Y5 P2 [nnnn 4 FFF z |2 -
AlLZ _50 GIA YS:}T—U 0000h - FFFFh 5 B :}}:_ :
98 Y7 p c .
= 5 -
Veo 2‘ G h -
0000h - 1FFFFh h -
~~~~~~ LEEE —s9 G2A
5O aoR h -

Hinh 2-10. Mdc néi tang nhiéu 74LS138

2.5.2.2 Dinh thoi bd nhd

¢ Thai gian truy xuit (access time)'

- V6i chu ky doc: thoi gian truy xut 1a thoi glan tinh tir lac dia chi méi xuét
hién & bo nhé cho dén khi co dir liéu dung & ngo ra cua bd nho.
- Vi chu ky ghi: thoi gian truy xuat 13 thoi gian tinh tir lac dia chi méi xuét
hién ¢ bd nhd cho dén khi dit liéu da dua vao bd nhd.

¢ Thoi gian chu ky (cycle time): 13 thoi gian tir luc bat dau chu ky bo nhé

dén khi bt dau chu ky ké tiép. Ngoai ra, YP c6 thé sur dung thém mot ) trang

thai cho khi doc b nhé.

L

E toe
L Data \ N
—l/ butfer Data bus CIoLY
tdbuf j[\l/
tacc
uP
Address bus
Addr. Address
buffer _|> decoder
t
Labuf dec

taour: thoi gian tré & bo dém dir lidu (data buffer)

taur: thot gian tré & bd dém dia chi (address buffer)

top: thoi gian dap tng cua bd nhd véi tin hi€éu cho phép ngd ra (ouput

enable)

tes: thot glan bod nho truy xuat tur Chip Select
tacc: thot glan bd nhé truy xuét tir dia chi, thong thuong tacc =
tsee: thoi gian tré & bo giai ma (decoder)

Hinh 2-11. Ghép néi VXL véi b nhé

tes
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¢ Dinh thoi doc b nhé:

Thoi gian truy xuat tong cong clia hé théng bd nhd chinh 1a tong thoi gian
tré trong cac bd dém va thoi gian truy xudt (access time) bo nhd.

Hiéu giita thoi gian truy xuat can thiét boi pP vai thoi gian truy xuét that sy
cua bd nhé goi 1a bién dinh thoi (timing margin).

tDS (Data Setup): thoi gian thiét 1ap dir liéu cung cip boi hé thong bd nhd

tDH (Data Hold): thoi gian giit dit liéu cung cap boi hé thong bo nhé

law |

X
S~

<

X

ol [
- >

twn

A

| |
| |
| |
| |
: tcw : t AH
| |
| |
| |
| i
T 1
| |

|

I

|

|

|

|

|

|

|

|

|

|

r > |

| |

—_—— N —_—

I | |
| |

|

I

I

T

T

I

I I

I I

: I Ips IlDH |
I

I I

I

I

I

I I

| | I |

Hinh 2-12. Dinh thoi ghi bo nho

Timinlk marein
Thdi gian truy xudt uP ddi hdi [l

> 1 ol
ad

.. PP . - a s
Thai gian truy xudt bd nhd h 1?11211 thiét lip uP can

bia chi X

(tir uP)

bia chi
(d€n bod nhd)

D liéu e |
(tr b nhd) it Rkt pE— :
Dit lidu I ' !
(d€npuP)y = S R B
| i
! |

< T »l l«—'—llll—bJ
Hinh 2-13. Binh thoi doc bo nho
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taw: thoi gian truy xut ghi (access write)
twp: d0 rong xung ghi t6i thiéu (write pulse)
tAS: thot gian dia chi hop 1€ trude khi WR =0

Thong thuong, ta khong quan tdm dén dia chi cho dén khi x4ac nhan CS
nén thuong tew = taw.

2.5.3 Ghép ndi thiét bi ngoai vi

2.5.4 Cac kiéu giao tiép vao /ra

Thiét bi ngoai vi ¢6 dia chi tach roi véi bd nhé

Trong céch giao tiép nay, bo nhd ding toan bd khong gian 1 MB. Cac thiét bi ngoai
vi s& c6 mot khong gian 64 KB cho mdi loai cong. Trong kiéu giao tiép nay, ta phai
dung tin hi¢u IO/M va cac 1€nh trao ddi dit liéu thich hop.

B6 nho: I0/M = 0, dung I¢nh MOV

Ngoai vi: IO/M = 1, dung Iénh IN (nhép) hay OUT (xuét)

Thiét bi ngoai vi va bd nhé cé chung khong gian dia chi

Trong kiéu giao tiép nay, thiét bi ngoai vi s& chiém mot ving nio dé trong khong
gian dia chi 1 MB va ta chi dung 1énh MOV dé thuc hién trao di dit liéu.

2.5.5 Giai ma dia chi cho thiét bj vao / ra

Vi¢e gidi ma dia chi cho thiét bi ngoai vi cling twong tu vdi viée gidi ma dia chi cho
b6 nhd. Thong thudng, cac cong co dia chi 8 bit AO — A7. Tuy nhién, trong mot sd
hé vi xtr Iy, cac cong sé& ¢ dia chi 16 bit.

Ta c6 thé dung mach NAND dé tao tin hiéu chon céng nhung mach nay chi co thé
giai ma cho 1 cong. Trong trudng hop can nhiéu tin hidu chon cong, ta c6 thé dung
b giai ma 74LS138 dé giai ma cho 8 cong khac nhau.

AOD% A Yo D%D
N WV SR
A20— 21 ¢ Y2 P50
Y3 p33—0
i Y4 pr5—0O
A3-AT 3 29 G2A v6 p2—0o
O— ﬁD—O G2B Y7 p—O
74L.S138
a. G1a1i ma cho cong vao
AQo—1 A Y0 15 o
Alo—2 B Y1 SHEET
A2 3¢ vz pi2—0
Yspq3 O
i~ Y4 prg—0O
D—1 10/ MD—6 G1 Y5 DLD
A3-A7 3 29 ga  vepl—o
O— WD—O G2B Y7 p——_3
74L.S138

b. Gidi ma cho cong ra

Hinh 2-14. Gidi ma cho céc cong
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2.5.6 Cac mach cong don gian

Cac mach cong c6 thé duoc xay dung tir cac mach chét 8 bit (74LS373: kich theo
miurc, 74L.S374: kich theo canh), cic mach dém 8 bit (74LS245). Ching dugc dung
trong cac giao tiép don gian dé pP va ngoai vi hoat dong twong thich véi nhau.

Vi mach dém 74L.S245:

N
DIR 1 -ﬁ @ 20 V. Inputs Function
| C \:I - = P Outputs
Al 2 E‘T‘D{_".—\G_l\j'g G G |DIR| Abus | Bbus
A2 3 EN’[‘D‘_".—M]‘B 81 L | L |Output| Input | A=B
S\ ==\ L L | H | Input | Output | B=A
A4 5 E\T_[;—« [ 16 B3 :
o E\r—ﬁ_" "ﬁ_l\:l e H X High Impedance Z
A6 7 [\H}—»Hﬂ—lx]m BS

=~

A7 8 E\T_F.%L] 13 B6

A8 9 []
GND 10 []

312 B7
311 B8

:

Hinh 2-15. Vi mach 74LS245
Vi mach 74LS245 cho tin hiéu vao ra 2 chiéu dung dé dém sb lidu trong may
tinh PC/XT (VXL 8086). Vi mach nay c6 2 dudng diéu khién chinh, tin hiéu /G 1a
tin hiéu cho phép vi mach hoat dong, khi /G & muic cao, cac chan dir li€u cua vi
mach ¢ trang thai tr¢ khang cao.

Tin hiéu DIR xac dinh chiéu truyén dit iéu. DIR = 1 dir liéu dugc truyén tir A
sang B, nguoc lai, khi DIR = 0 dir li¢u dugc truyén to B sang A

Vi mach chét 74LS373:
& 0 O ® 0 0 LS373
Dp LE 0E | op
e H H L H
I L H L L
:D: X L L Qg
oE> X X H z:

H = HIGH Voltage Level
L = LOW Violtage Lewvel
X = Immaterial

Z =High Impedance

Hinh 2-16. Vi mach chot 74LS373

Vi mach bao g6m cac vi mach chét va cac vi mach céng 3 trang thai. Vi mach
nay thuong duoc dung dé chét dia chi trong may PC/XT va chét dir liéu trong céac
tmg dung ghép nbi méy tinh. C6 2 duong tin hiéu diéu khién 1a /OE va LE. Tin
hiéu /OE 1a tin hiéu cho phép hoat dong ctia vi mach. Khi /OE & mtic cao, cac cong
ctia vi mach ¢ trang thai tré khang cao. Tin hiéu LE 1a tin hiéu cho phép chét, tin
hi€u nay tich cuc & mic duong. Ddi véi 74LS373, khi LE & muc cao, tin hiéu dua
vao tir cong D duoc dua ra cong Q. Khi LE chuyén sang mirc thap, tin hiéu & cong
Q duoc chdt lai.
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2.6 Cau héi va bai tap

Bai 1. Viét CT nhép vao 1 ky tu, xuat ra ky tu d6
Moi ban nhap 1 ky tu: b
Ky tu vira nhap: b
Bai 2. Viét chuong trinh xuét ra man hinh mot s6 dong.
De chay duoc 1 CT hop ngu ban can thuc hien cac buoc sau:
Dich file ASM thanh file OBJ
Lien ket file OBJ thanh file EXE
Chay file EXE
Bai 3. Viét CT nhap vao 1 ky tu, xuit ra ky ty lién trude va lién sau.
Moi ban nhap 1 ky tu: b
Ky tu lien truoc: a
Ky tu lien sau: ¢

Bai 4. Viét CT nhap vao 1 ky tu thuong. In ra ky tu Hoa
Moi ban nhap 1 ky tu: b
Ky tu Hoa: B

Bai 5. ViétCT nhép vao 1 ky tu hoa. In ra ky tu thuong
Moi ban nhap 1 ky tu: B
Ky tu thuong: b

Bai 6. Viét chuong trinh nhap vao 2 s nguyén duong x1, x2 (1 £ x2 <x1 <9).
Xuat ra két qua cac phép tinh: x1-1, x1 +2, x1+x2, x1-x2

Vidu:

x1=5

x2=3

xl-1=4

x1+1=6

x1+x2=28
xl—-x2=7
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Mé rong
1. Ty tim hiéu xem ham nao trong ngét 21h dung dé nhap mot xau ki ty ?
Ngoai ngit 21h, con ngét ndo c6 thé ding dé nhap xudt tir ban phim ? (dung
NortonGuide hoac TechHelp).
2. Viét chuong trinh nhap tén va in ra man hinh cau “Hello ” + tén da nhap.
3. Tim hiéu xem tai sao khong c6 1énh MOV x1, x2 (x1,x2 1a hai bién trong
b nho)
4. Hailénh “INC AX” va “ADD AX, 1” khac nhau chd nao ?
Huéng din
Bai 1. Pé nhap 1 mot ky tu sir dung ham 1 ctia ngat 21h, dé xuat, st dung ham 2.
MOV AH,1
int 21h : két qua trong AL

MOV DL,AL - ki tu can xuét trong DL

MOV AH,2

int 21h
Bai 2. Cidp ki ty xudng dong 1a 10,13. Cé thé khai bao nhiéu xau ki ty hodc chung
mat xau.

Msg3 DB 10,13,9,1. Dich file ASM thanh file OBJ.$”

Msg4 DB 10,13,9,2. Lien ket file OBJ thanh file EXE.$”

Hoac

Msg34 DB 10,13,9,1. Dich file ASM thanh file OBJ.”
DB 10,13,9,2. Lien ket file OBJ thanh file EXE.$”

Bai 3, 4. Ki ty hoa va ki ty thuong cua cung mot chir cai tiéng Anh cach nhau 20h.
Do d6, dé chuyén d6i chir hoa thanh chir thuong va nguoc lai, chi can dung 1énh
ADD, SUB.

Bai 5. Dé chuyén doi cac ki tu ‘0’ — *9” thanh s6 0 — 9 chi can thuc hién phép trir di
48 (mi cua ‘0°). Sau khi thuc hién phép tinh, chuyén dbi thanh ki ty va in ra man
hinh (c6 thé dung biéu dién Hex).
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(Trang nay nén bo trong)
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CHUONG 3.
HOQ VI PIEU KHIEN 8051

Muc tiéu:
Giup sinh vién hiéu dugc cau tric phan ciing, so do chan va cac mach phu trg
cua ho vi di€u khién 8051; nam dugc va bi€t cach van dung cac ché dd dia chi trong

1ap trinh; ndm duogc tap 1énh va phuong phap 1ap trinh cho ho vi diéu khién 8051.

Tém tit hoc phan:

Ciu triic phdn cieng va té chirc b nhé
Gioi thiéu chung
So do cdu triic
Mo ta chirc nang cdc chan
Hoat dong Reset
T6 chirc bo nhé
Cdc ché dp dinh dia chi
Tap lénh
Ldp trinh hop ngir (Assembly) cho vi diéu khién 8051
Trinh dich hop ngir
Cong vao/ra va ldp trinh
Bé dém/dinh thoi va ldp trinh
Ldp trinh ngdt
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3.1 Gidi thi¢u chung

Bo Vi xtr 1y ¢6 kha ning vuot bic so v6i cac hé thdng khac vé kha ning tinh
toan, xtr 1y, va thay ddi chuong trinh linh hoat theo muc dich nguoi dung, dic biét
hiéu qua ddi voi cac bai toan va hé théng 16n.Tuy nhién ddi véi cac tng dung nho,
tam tinh toan khong doi hoi kha ning tinh toan 16n thi viéc tng dung vi xir Iy can
can nhic. Boi vi hé thong du 16n hay nho, néu dung vi xir 1y thi ciing doi hoi cac
khdi mach dién giao tiép phuc tap nhu nhau. Cac khéi ndy bao gdm b nh¢ dé chira
dr liéu va chuong trinh thuc hi¢n, cdc mach dién giao tiép ngoai vi dé xuat nhap va
diéu khién tro lai, cac khéi nay cung lién két véi vi xtr Iy thi méi thuc hién dugc
cong viéc. Pé két ndi cac khdi nay doi hoi nguoi thiét ké phai hiéu biét tinh tuong vé
cac thanh phan vi xir 1y, bo nhd, cac thiét bj ngoai vi. Hé thdng duoc tao ra kha phic
tap, chiém nhiéu khéng gian, mach in phtic tap va van dé chinh 13 trinh d6 nguoi
thiét ké. Két qua la gia thanh san pham cudi cung rat cao, khong phu hop dé ap dung
cho cac hé thong nho.

Vi mot sé nhuoc diém trén nén cac nha ché tao tich hop mot it bo nhd va mot
s6 mach giao tiép ngoai vi cing v&i vi xtr Iy vao mot IC duy nhat duoc goi la
Microcontroller-Vi diéu khién. Vi diéu khién c6 kha nang twong ty nhu kha ning cta
vi xtr 1y, nhung cdu triic phan cimg danh cho ngudi dung don gian hon nhiéu. Vi
diéu khién ra doi mang lai sy tién loi d6i v6i nguoi ding, ho khong can nam viing
mot khéi lugng kién thirc qua 16n nhu ngudi dung vi xir 1y, két cau mach dién danh
cho ngudi dung ciing tré nén don gian hon nhiéu va c6 kha nang giao tiép truc tiép
v6i cac thiét bi bén ngoai. Vi diéu khién tuy duoc xay dung v6i phan cimg danh cho
nguoi str dung don gian hon, nhung thay vao loi diém nay 1a kha nang xtr 1y bi gi6i
han (tbc d6 xir Iy cham hon va kha nang tinh toan it hon, dung lwong chuong trinh bi
gi6i han). Thay vao d6, Vi diéu khién c6 gia thanh ré hon nhiéu so véi vi xtr Iy, viée
sir dung don gian, do d6 nd dwoc tng dung rong rdi vao nhiéu timg dung cé chirc

nang don gian, khong doi hoi tinh toan phire tap.

Vi diéu khién duogc tmg dung trong cac day chuyén tu dong loai nho, cac robot

c6 chirc nang don gidn, trong may gidt, 6td v.v...

Nam 1976 Intel gi6i thi€u bd vi diéu khién (microcontroller) 8748, mdt chip
trong ty nhu cac bd vi xir 1y va 13 chip dau tién trong ho MCS-48. Do phurc tap, kich
thudce va kha nang cua Vi diéu khién tang thém mot bac quan trong vao nam 1980
khi intel tung ra chip 8051, b Vi diéu khién dau tién ctia ho MCS-51 va 1a chuan

cong ngh¢ cho nhiéu ho Vi di€u khién dugc san xuat sau nay. Sau do rat nhiéu ho Vi
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di€u khién ctia nhiéu nha ché tao khac nhau lan lugt dugc dua ra thi truong véi tinh

nang dugc cai tién ngay cang manh.

3.1.1 Ung dung cia vi diéu khién

Vé co ban, vi di€u khién rat don gian. Chung chi bao gom t6i thi€u mdt so

thanh phan sau:

- Mot bo vixu ly tbi gian duoc st dung nhu bg nao cua hé théng

- Tuy theo cong nghé ciia mdi hing san xuit, ¢ thé co thém bd nhé, cac chan
nhap/xuét tin hiéu, bd6 dém, bd dinh thoi, cac bd chuyén dbi twong tu/sd
(A/D), ...

- Tétca chung dugc dat trong mot vo chip ti€u chuan.

- Mot phﬁn mém don gian cé thé diéu khién duoc toan b hoat dong cua vi diéu

khién va c6 thé dé dang cho nguoi st dung nam bat.

Duya trén nguyén tac co ban trén, rat nhiéu ho vi di€u khién da dugc phat trién
va ung dung mdt cach tham lang nhung manh mé€ vao moi mét cia do1 song cua con

ngudi. Mot sd tng dung co ban thanh coéng c6 thé ké ra sau day:

- Nhiing thanh phén dién tir dugc nhung vao vi diéu khién co thé truc tiép hoac
qua cac thiét bj vao ra (cong tac, nit bam, cam bién, LCD, ro le, ) diéu
khién rat nhiéu thiét bi va hé théng nhu thiét bi tu dong trong cong nghiép,
diéu khién nhiét o, dong dién, dong co, ...

- Gia thanh réat thip khién cho chiing dugc nhiing vio rat nhiéu thiét bi thong
minh trong doi séng con ngudi nhu ti vi, may giat, diéu hoa nhiét do, may

nghe nhac, ...

3.1.2 Hoat dong cia vi dieu khién.

Mac du da co rat nhiéu ho vi diéu khién dugc phat trién cling nhu nhiéu chuong
trinh diéu khién tao ra cho chung, nhung tat ca chiing van c¢6 mot s6 diém chung co
ban. Do d6 néu ta hiéu can k€ mot ho thi viéc tim hiéu thém mot ho vi diéu khién
mai 1a hoan toan don gidn. Mot kich ban chung cho hoat dong cua mot vi di€u khién

nhu sau:

1. Khi khong c6 ngudn dién cung céap, vi diéu khién chi 12 mot con chip cd
chuong trinh nap san vao trong d6 va khong c6 hoat dong gi xay ra.

2. Khico nguén dién, moi hoat dong bét dau duoc xay ra véi tbc d6 cao. Pon vi
diéu khién logic c6 nhi¢m vu diéu khién tat ca moi hoat dong. N6 khoa tat ca
cac mach khac, trir mach giao dong thach anh. Sau mini giay dau tién tat ca da

san sang hoat dong.
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3. Pién ap ngudn nudi dat dén gia tri toi da ctia nd va tan sd giao dong trd nén
6n dinh. Cac bit ctia cac thanh ghi SFR cho biét trang thai ciia tit ca cic mach
trong vi diéu khién. Toan bd vi diéu khién hoat dong theo chu ky cua chudi
xung chinh.

4. Thanh ghi bd ¢ém chuong trinh (Program Counter) duoc x6a vé 0. Cau 1énh
tur dia chi nay dugc gui té1 b gidi ma Iénh sau d6 duoc thuc thi ngay 1ap tic.

5. Gia tri trong thanh ghi PC duogc tang Ién 1 va toan b qua trinh dugc 1ap lai

vai ... triéu lan trong mot giay.

Program Memory

SFRS Instructions Addresses
| T [i ] o
——p wt® ——=——— :
— OSC. | i ] o
OSC/N| ; =

I," ey Decoder E <>

=/ —T o

Time\r__@' £~ g Instruction| =

=== i AL ER-

Timer ® . — E s §

E. - Pccumulﬂ&r S 8

Timer ® I— Loaic | E

L\t = s 5

A/D = 2

Hinh 3-1. Cau triic chung ho VPK

3.1.3 Céu tric chung cia vi diéu khién

Nhu ta théy, tat ca cac hoat dong trong cac vi diéu khién duoc thuc hién & tdc do cao
va kha don gian, nhung vi diéu khién chinh né s& khong duoc that sy hitu ich néu
khong c6 mach dac bi¢t [am cho né hoan thi¢n. C6 mot s6 mach cu thé sau day.

+ Read Only Memory (ROM)

Read Only Memory (ROM) la mdt loai bd nhd duge str dung dé luu vinh vién cac
chuong trinh dugc thuc thi. Kich c& ctia chuong trinh c6 thé duoc viét phu thudc vao
kich c& ciia bo nhé nay. ROM c6 thé dugce tich hop trong vi didu khién hay thém vao
nhu 1a mot chip gan bén ngoai, tuy thudc vao loai vi diéu khién. Ca hai tuy chon co
mot s& nhuge diém. Néu ROM dugc thém vao nhu 1a mot chip bén ngoai, cac vi diéu
khién 1a ré hon va cac chuong trinh c6 thé ton tai 1au hon déng ké. Nhung dong thoi,
lam giam s luong cac chan vao/ra dé vi diéu khién sir dung v6i muc dich khac.
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ROM ndi thudng 13 nhé hon va dit tién hon, nhung 14 ghim thém c6 san dé két ndi
v6i moi trudng ngoai vi. Kich thude cuia diy ROM tir 512B dén 64KB

+» Random Access Memory (RAM)

Random Access Memory (RAM) 1a mot loai bd nhd st dung cho cac dir liu luu
trir tam thoi va két qua trung gian duoc tao ra va duoc sir dung trong qua trinh hoat
dong cua bo vi diéu khién. Noi dung ciia bd nhd nay bi x6a mot khi ngudn cung cap
bi tét.

¢ Electrically Erasable Programmable ROM (EEPROM)

EEPROM la mét kiéu dic biét ctia bd nh¢ chi c6 & mot sb loai vi diéu khién. Noi
dung ctia né c6 thé dugc thay doi trong qua trinh thyc hién chuong trinh (twong tur
nhu RAM), nhung van con luu gitt vinh vién, ngay ca sau khi mit dién (twong tu
nhu ROM). N6 thuong dugc dung dé luu trir cac gia tri dugc tao ra va duogc st dung
trong qua trinh hoat dong (nhu céc gia tri hiéu chuén, mi, cc gia tri dé dém, V.V..),
ma can phai duoc luu sau khi ngudn cung cap ngat. Mot bat loi ciia bd nhé nay 1a
qua trinh ghi vao 13 twong ddi cham.

RAM Memory
|
i
—
N ——
I U
| -
i o | M
| = | pe—
| = CPU
1 O —
I x |
| T ]
I w
|
! . Timer 2 D ——
i =)
i e
| I Timer 1 D ——
|
Hinh 3-2 Giao tiép bg nhé
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¢ Cac thanh ghi chttc nang dac biét (SFR)

Thanh ghi chtrc ning dic biét (Special Function Registers) 1a mot phan cta bo nhé
RAM. Muc dich cta ching duoc dinh trude boi nha san xuét va khong thé thay doi
dugc. Cac bit cuia chung dugc lién két vat 1y t&1 cac mach trong vi diéu khién nhu bd
chuyén d6i A/D, modul truyén théng nbi tiép,... Mdi sy thay doi trang théi ctia cac
bit s& tdc dong to1 hoat dong cua vi diéu khién hoac cac vi mach.

% Bo dém chuong trinh (PC:Program Counter)

B6 dém chuong trinh chtra dia chi chi dén 6 nhd chira cau 1énh tiép theo s€ duoc
kich hoat. Sau mdi khi thyc hién 1énh, gia tri ciia bd dém duoc ting 1én 1. Vi Iy do
d6 nén chuong trinh chi thuc hién dugc dugc tirng 1€nh trong mot thoi diém.

¢ Central Processor Unit (CPU)

Pay 12 mot don vi ¢6 nhiém vu diéu khién va giam st tit ca cac hoat dong bén
trong vi diéu khién va ngudi str dung khong thé tic dong vao hoat dong cta nd. No
bao gdm mot sé don vi con nho hon, trong d6 quan trong nhat la:

- Instruction decoder is a part of the electronics which recognizes program
instructions and runs other circuits on the basis of that. The abilities of this
circuit are expressed in the "instruction set" which is different for each
microcontroller family.

- B¢ gidi ma I¢nh c6 nhiém vu nhan dang cau 1énh va diéu khién cac mach
khac theo 1énh da giai ma. Viéc giai ma duopcj thuc hién nho co6 tap 1énh
“instruction set”. Mdi ho vi diéu khién thuong cé céc tap 1€nh khac nhau.

- Arithmetical Logical Unit (ALU) Thuc thi tat ca cac thao tac tinh toan sb
hoc va logic.

- Thanh ghi tich liiy (Accumulator) 1a mdt thanh ghi SFR lién quan mat
thiét voi hoat dong cia ALU. N6 luu trir tat ca cac dir liéu cho qua trinh
tinh toan va luu gia trj két qua dé chuan bi cho cac tinh toan tiép theo. Mot
trong cac thanh ghi SFR khic duoc goi 1a thanh ghi trang thai (Status
Register) cho biét trang thai ctia cac gid tri luu trong thanh ghi tich liy.

% Céc cong vao/ra (1/0 Ports)

D¢ vi dieu khién c6 thé hoat dong hiru ich, nd can céd sy két no1 véi cac thiet bi
ngoai vi. Moi vi diéu khién s€ c6 mot hodac mdt s6 thanh ghi (dugc goi 1a cong) duoc
két no1 véi cac chan cua vi di€u khién.
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Special Function
PSS (S (S (S S S (S Registers
(SFRs)

}Input [ Qutput
Register

Input / Output
port

MICROCONTROLLER

LLLLLL

/O Pins

Sensor

* iPUSh Button |::j

L}

5V
Hinh 3-3. Vio ra véi thiét bi ngoaqi vi

Chung duoc goi 1a cong vao/ra (I/0 port) béi vi ching c6 thé thay doi chirc ning,
chiéu vao/ra theo yéu cau ctia ngudi ding.

+» B0 dao dong (Oscillator)

MICROCONTROLLER

— 1 MHz (1uS)

I 33p

Hinh 3-4 ghép néi bé dao déng

Bd dao dong dong vai tro nhac trudng lam nhiém vu déng bo hoa hoat dong cua tat
ca cac mach bén trong vi diéu khién. N6 thuong duoc tao bdi thach anh hodc gém dé
6n dinh tan sb. Cac lénh khong duoc thyc thi theo tbe d6 cua bo dao dong ma thuong
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cham hon, bdi vi mdi cau 1énh dugc thuc hién qua nhiéu budc. Mbi loai vi diéu
khién can s6 chu ky khéac nhau dé thyuc hi¢n 1énh.

% B0 dinh thoi/dém (Timers/Counters)

Hau hét cac chuong trinh str dung céc bo dinh thoi trong hoat dong ctia minh. Ching
thuong 13 cc thanh ghi SFR 8 hoic 16 bit, sau mdi xung dao dong clock, gia tri clia
chung duoc ting 1én. Ngay khi thanh ghi tran, mot ngét s& dugc phat sinh.

[02]
:
!
(!

Operating Mode
Timer /| Counter

i
1 _ i o !
' > > " e
Pin L == : ;t Program Execution
— Y v e — / Flow
[ | v E
+1, +1, +1...
Interrupt
e == -
0 255 he
- = \\\ =
l Timer Register I \!
v

Hinh 3-5. Bé dinh thoi/dém

¢ Truyen thong noi ti€p

Microcontroller 1 Microcontroller 2

[
E L it
[

e | ULt
Al [ofofofs]o[t]|—| " uni unit |~ [1[1o]o[e[1]o]4]

A —

Transmitter Receiver
o Hini‘z 3-6. T ruyén nhéﬂ noi tiép

Két nd1 song song gitra vi di€u khién va thiét bi ngoai vi dugc thyc hién qua cac
cong vao/ra 1a giai phap 1y twong voi khoang cach ngan trong vai mét. Tuy nhién khi
can truyén thong gitra cac thiét bi & khoang cach xa thi khong thé ding két ndi song
song, vi vay truyén thong ndi tiép 1a giai phap t6t nhat.

Ngay nay, hau hét cac vi diéu khién c6 mot sb bo diéu khién truyén thong ndi tiép
nhu mot trang bi tiéu chuan. Ching duogc st dung phu thudc vao nhiéu yéu té khac
nhau nhu:
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- Bao nhiéu thiét bi vi di€éu khién muon trao doi dir liéu
- Toc d6 trao doi dir liéu
- Khoang cach truyén

- Truyén/nhan dit liéu dong thoi hay khong?
¢ Chuong trinh

Khong gidng nhu cac mach tich hop, chi can két ndi cac thanh phan véi nhau va
bat ngudn, vi diéu khién can phai lap trinh trude. DE viét mot chwong trinh cho vi
diéu khién, c6 mot vai ngon ngir 1ap trinh bac thap c6 thé sir dung nhu Assembly, C
hay Basic. Viét mot chuong trinh bao gom viéc viét cac cau 1énh don gian theo mot
thir ty dé chung c6 thé thuc thi. Co rat nhidu phin mém chay trén moi truong
Windows cho phép xdy dung cac chuong trinh hoan chinh cho céc ho vi diéu khién

3.2 Kién tric vi diéu khién 8051

3.2.1 Chuén 8051

Ho vi diéu khién MCS-51 do Intel san xuit dau tién vao nim 1980 1a cac IC thiét
ké cho cac ung dung hudng diéu khién. Cac IC nay chinh 13 mot hé thong vi xur Iy
hoan chinh bao gém cac cac thanh phén cua hé vi xt ly: CPU, bd nh¢, cac mach
giao tiép, diéu khién ngat.

MCS-51 1a ho vi diéu khién sir dung co ché CISC (Complex Instruction
Set Computer), c6 dd dai va thoi gian thyc thi cia cac 1énh khac nhau. Tap 1énh
cung cip cho MCS-51 c6 cac 1énh dung cho diéu khién xuat/nhap tac dong dén
ting bit. MCS-51 bao gdm nhiéu vi diéu khién khac nhau, bo vi dicu khién dau
tién 1a 8051 c6 4KB ROM, 128 byte RAM va 8031, khong c6 ROM ndi, phai
st dung bd nhé ngoai. Sau nay, cac nha san xuit khac nhu Siemens, Fujitsu, ...
cling duoc cip phép lam nha cung cap thi hai.

MCS-51 bao gém nhiéu phién ban khac nhau, mdi phién ban sau ting
thém mot s thanh ghi diéu khién hoat dong cia MCS-51.

P1.0 [} [l vce l '

P1.1 [ | Po.0

P1.2 [] ] PO.1

P1.3 [ 1 Po.2 Interrupt E’g:’;::.f‘:;m’y 4K 12:% .
P1.4 [] 1 Po.3 Control Program

P1.5 PO.4
P1.6 [] ] PO.5

P1.7 [] 1 Po.6 i

Reset
P3.0 []
P3.1 [
P3.2 [
P3.3
P3.4 []
P3.5 [
P3.6
P3.7 [

X1 [

xz [
GND

me || CPU
FoEN

Serial 4 ”O pOl‘tS Timer 0

&
P2.4 0ScC. Input / Output (32 lines) Timer 1
1) 1 1111 m

Hinh 3-7.Kién tric vi diéu khién 8051

P2.0
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AT89C51 1a vi diéu khién do Atmel san xuét, ché tao theo cong ngh¢ CMOS co
cac dac tinh nhu sau:

4 KB PEROM (Flash Programmable and Erasable Read Only Memory), c6
kha nang t&1 1000 chu ky ghi xoa

Tan s hoat dong tir: 0Hz dén 24 MHz

3 muc khoa by nhé 1ap trinh

128 Byte RAM noi.

4 Port xuat /nhap I/O 8 bit.

2 bo Timer/counter 16 Bit.

6 ngudn ngat.

Giao tiép ndi tiép diéu khién bang phan cung.

64 KB vung nhé ma ngoai

64 KB vung nh¢ dit li¢u ngoai.

Cho phép xtr 1y bit.

210 vi tri nhé c6 thé dinh vi bit.

4 chu ky may (4 ps ddi véi thach anh 12MHz) cho hoat dong nhan hodc chia.
C6 cac ché do nghi (Low-power Idle) va ché d6 ngudn giam (Power-down).
Ngoai ra, mdt s6 IC khéac ctiia ho MCS-51 c6 thém bd dinh thoi thi 3 va 256
byte RAM ngi.
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3.2.2 Chan vi diéu khién 8051

Q| AT89CS!
gg P0.0/ADO 8 P2.0/A8 g;
57| PO.VVAD13S P2.1/A9 55
36 | PO.2/AD2  P2.2/A10 [og
35 ] PO.3/AD3  P2.3/A11 55
34| PO.4/AD4  P2.4/A12 50
35| PO.5/AD5  P2.5/A13 570
55| PO.6/AD6  P2.6/A14 5—X
PO.7/AD7 P2.7/A158 F—X
; P1.0 P3.0/RXD 1“1}
3| P1.1 P3.1/TXD 3
2 P1.2 P3.2/INTO 3
= P1.3 P3.3/INTT [0
= P1.4 P3.4/T0 [0
= P1.5 P3.5/T1 [0
X—g | P16 P3.6/WR 7
X—— P1.7 P3.7/RD —0O
19 — | 30
18 PXTALT  ALE/PROG [—55—X
P XTAL2 PSEN —X
3; EAIVPP S
RST 5
=
od

Hinh 3—‘8. So dé chc?n VDK AT89C51
Chip AT89CS51 c¢6 céc tin hi€u diéu khién can phai luu y nhu sau:

e Tin hiéu vao /EA trén chan 31 thuong dat 1én muc cao ( +5V) hodc muc
thap (GND). Néu & mirc cao, 8951 thi hanh chuong trinh tir ROM ndi trong khoang
dia chi thap (4K hodc tbi da 8k ddi véi 89C52). Néu ¢ muc thdp, chuong trinh dugc
thi hanh tir bd nhé mé rong (tdi da dén 64Kbyte). Ngoai ra ngudi ta con dung /EA
lam chan cap dién ap 12V khi 1ap trinh EEPROM trong 8051.

¢ Chan PSEN (Program store enable):

PSEN la chan tin hiéu ra trén chan 29. N6 13 tin hiéu diéu khién cho phép chuong
trinh mé rong, PSEN thudng duge ndi dén chan /OE (Output Enable) ciia mot
EPROM hoic ROM dé cho phép doc cac bytes ma 1énh.

Hay nhé rang : binh thudng chan /PSEN s& dugc tha trong ( No Connect).Chi khi
nao cho /EA & mirc thap thi lic d6: /PSEN s& & murc thip trong thoi gian iy 1énh.
Cac ma nhj phan cta chuong trinh duoc 14y tir EPROM qua bus dit liéu va duoc chdt
vao thanh ghi 1énh ctia 8951 d¢ giai ma 1énh. /PSEN ¢ mirc thy dong (mirc cao) néu
thi hanh chuong trinh trong ROM ndi cuia 8951.
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% CAC CHAN NGUON:

AT89C51 hoat dong & ngudn don +5V. Vee duge ndi vao chan 40, va Vss (GND)
duoc ndi vao chan 20.

3.2.3 Cong vao/ra

Tat ca cac vi diéu khién 8051 déu c6 4 cong vao/ra 8 bit co thé thiét 1ap nhu cong
vao hodc ra. Nhu véy c6 tat ca 32 chan I/O cho phép vi diéu khién c6 thé két ndi véi
cac thiét bi ngoai vi.

1/0|ofo]1]0]0]1

0/0)0)1/0/0/0/0

Special Function
P PR PR P PR Registers
(SFRs)

Input / Output
Register

Input / OQutput
Port

__________________________

o

Hinh 3-9. Céng vao/ra
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Output (0V)
~_
I'0 Register = ;-
(Port) 1
|
Output Data (0)
GND

Hinh 3-10. Xudt mirc 0
+*+ Chan vao/ra (I/0)
Hinh trén mo ta so dd don gian cia mach bén trong cac chan vi diéu khién trur
cong PO 1 khong c6 dién tré kéo 1én (pull-up).
2 VEe

[] Pull up
Resistor
1D pin

Input Data /—1
< |
" oo (LD

L '
I
Output Data Irl

GMD

Hinh 3-11. Tro treo ngi tai chan
+ Chéan ra
Mot mirc logic 0 dat vao bit cta thanh ghi P lam cho transistor md, ndi chan
tuong ung voi dat.

Input Drata (0 or 1) /,1 k__ Inptlt. (5V)
fL N &
'O Register
{Port) E'

Hinh 3-12. xudt mirc 1
++» Chan vao
Mot bit 1 ddt vao mot bit ciia thanh ghi cong, transistor dong va chan tuong tmg

dugc nd1 voi ngudn Ve qua trg keo 1én.
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s Port 0

Port 0 1a port c6 2 chirc ndng & céc chin 32 — 39 cua AT89CS1:

Chirc nang I/O (xuat/nhap): dung cho cac thiét ké nho. Tuy nhién, khi
dung chirc nang nay thi Port 0 phai dung thém cac dién tré kéo 1én
(pull-up), gia tri cua dién tr¢ phu thudc vao thanh phén két ndi véi Port.
Khi dung 1am ngd vao, Port 0 phai dugc set muc logic 1 trude do.

Chtrc nang dia chi / dit liéu da hop: khi dung cac thiét ké 16n, doi hoi
phai st dung bd nh¢ ngoai thi Port 0 vira 1a bus dir li¢u (8 bit) vua la
bus dia chi (8 bit thap).

Ngoai ra khi 1ap trinh cho AT89C51, Port 0 con dung dé nhan ma khi 14p trinh
va xuit ma khi kiém tra (qua trinh kiém tra doi hoi phai c6 dién tré kéo 1én).

s Port 1:

Portl (chén 1 — 8) chi c6 mot chiic nang 1a 1/0, khong dung cho muc dich khéc (chi
trong 8032/8052/8952 thi dung thém P1.0 va P1.1 cho bd dinh thoi thtr 3). Tai
Port 1 di c6 dién tré kéo 1én nén khong can thém dién trd ngoai.

Port 1 c¢6 kha ning kéo dugc 4 ngd TTL va con dung lam 8 bit dia chi thap

trong qua trinh l4p trinh hay kiém tra.

Khi dung 1am ngo vao, Port 1 phai dugc set mure logic 1 trude do.

s Port 2:

Port 2 (chan 21 — 28) 1a port ¢6 2 churc nang:

% Port 3

Chirc ning 1/0 (xuét / nhap)

Chirc ning dia chi: dung 1am 8 bit dia chi cao khi can bd nhé ngoai ¢o
dia chi 16 bit. Khi do, Port 2 khong dugc dung cho muc dich 1/O.

Khi dung lam ngd vao, Port 2 phai duoc set muc logic 1 trude do.

Khi lap trinh, Port 2 dung 1am 8 bit dia chi cao hay mét sb tin hiéu diéu
khién.

Port 3 (chan 10 — 17) 1a port ¢6 2 churc nang:

Chure ndng 1/0. Khi dung 1am ngd vao, Port 3 phai dugc set muirc logic 1
truge do.

Chure nang khac: mo ta nhu sau:
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Bit Tén Chirc nang

P3.0 |RxD Ngd vao port noi tiép

P3.1 TxD Ngo ra port noi tiép
P3.2 | INTO | Ngitngoai0
P3.3 | INTI1 Ngat ngoai 1

P3.4 | TO Ngd vao cua bd dinh thoi 0
P3.5 |TIl Ngo vao cua bd dinh thoi 1
P3.6 | WR Tin hiéu diéu khién ghi dit liéu 1én bd nhé ngoai.
P3.7 RD Tin hiéu diéu khién doc tir bo nhé dit liéu ngoai.

Bang 3-1. Chirc nang cdc chan cua Port 3
% Céc chan ngudn:

Chan 40: VCC = 5V+20%
Chan 20: GND

¢ /PSEN (Program Store Enable):

/PSEN (chan 29) cho phép doc by nhé chuong trinh mo rong dbi véi cac tmg
dung stt dung ROM ngoai, thuong dugc ndi dén chan /OC (Output Control)
cia ROM dé doc cac byte ma lénh. /PSEN s& ¢ muc logic 0 trong thoi gian
AT89C51 lay 1énh.Trong qua trinh nay, / PSEN s& tich cyc 2 lan trong 1 chu ky
may.

Ma 1énh cua chuong trinh dugc doc tr ROM théng qua bus dit liéu (Port0) va
bus dia chi (Port0 + Port2).

Khi 8051 thi hanh chuong trinh trong ROM n¢i, PSEN s& ¢ muc logic 1.
* ALE/PROG (Address Latch Enable / Program):

ALE/PROG (chan 30) cho phép tach cac duong dia chi va dir li¢u tai Port 0 khi
truy xudt bd nhd ngoai. ALE thuong ndi véi chan Clock cua IC chét (74373,
74573). Cac xung tin hiéu ALE c6 toc dd bang 1/6 1an tan s6 dao dong trén chip va
c6 thé dugc dung 1am tin hiéu clock cho cac phan khac cua hé thong. Xung nay
¢ thé cAm b?lng cach set bit 0 cua SFR tai dia chi 8Eh lén 1. Khi d6, ALE chi co6
tac dung khi dung 1énh MOVX hay MOVC. Ngoai ra, chan nay con dugc dung
lam ngd vao xung 1ap trinh cho ROM noi (/PROG).

¢ EA/VPP (External Access) :

EA (chan 31) dung dé cho phép thuc thi chuong trinh tir ROM ngoai. Khi ndi chan
31 v6i1 Vee, AT89CS1 s€ thuc thi chuong trinh ttr ROM noi (téi da 8KB), nguoc lai
thi thyc thi tir ROM ngoai (t6i da 64KB).

Ngoai ra, chan /EA duoc 1y 1am chan cip ngudn 12V khi 1ap trinh cho ROM.
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+ RST (Reset):

RST (chian 9) cho phép reset AT89C51 khi ngd vao tin hi¢u dua lén muc 1
trong it nhat 13 2 chu ky may.

o X1, X2:
Ngd vao va ngd ra bo dao dong, khi sir dung co thé chi can két ndi thém

thach anh va cac tu nhu hinh v€ trong so dd. Tan sb thach anh thuong
st dung cho AT89CS51 1a 12Mhz.

c2

l l XTAL2

L]

C1 |
*— XTAL1

l GND

Gia trl Cl, C2 =30 pF + 10 pF

Hinh 3-13 — So d6 két néi thach anh

3.2.4 To chirc by nhé 8051

Bo nhé trong Bo nh¢ ngoai
ROM 4KB
0000h — OFFFh B6 nh¢ chuong trinh 64 KB
0000h — FFFFh
Piéu khién bang PSEN
RAM 128 byte Lo THIen bang
00h — 7Fh
Bo nh¢ dir liéu 64 KB
SFR 0000h — FFFFh
80h — OFFh Diéu khién bang RD va WR

Hinh 3-14. Cdc ving nh¢ trong AT89C51
B0 nhd ctia ho MCS-51 c¢6 thé chia thanh 2 phan: by nhé trong va by nho

ngodi. B6 nhé trong bao gom 4 KB ROM va 128 byte RAM (256 byte trong
8052). Cac byte RAM co6 dia chi tir 00h — 7Fh va cac thanh ghi chirc nang dac biét
(SFR) c6 dia chi tir 80h — OFFh c6 thé truy xuét truc tiép. Dbi voi 8052, 128 byte
RAM cao (dia chi tir 80h — OFFh) khong thé truy xuét truc tiép ma chi c6 thé truy
xuét gian tiép (xem thém trong phan tap 1énh).
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Bo6 nhé ngoai bao gdom bd nhé chuong trinh (diéu khién doc bang tin hiéu
PSEN) va b nhé dir lidu (diéu khién bang tin hiéu RD hay WR dé cho phép
doc hay ghi dit liéu). Do sb dudng dia chi cia MCS-51 14 16 bit (Port 0 chtra 8 bit
thap va Port 2 chira 8 bit cao) nén bd nhd ngoai c6 thé giai ma tdi da 1a 64KB.

3.2.4.1 Tb chirc bd nhé trong

B6 nhé trong ciia MCS-51 gdom ROM va RAM. RAM bao gdm nhiéu ving c6
muc dich khac nhau: ving RAM da dung (dia chi byte tir 30h — 7Fh va c6 thém
ving 80h — OFFh tng véi 8052), ving ¢6 thé dia chi hoa timg bit (dia chi byte
tr 20h — 2Fh, gém 128 bit dugc dinh dia chi bit ttr 00h — 7Fh), cac bank thanh
ghi (tr 00h — 1Fh) va cac thanh ghi chirc nang dac biét (tir 80h — OFFh).

¢ Cac thanh ghi chirc nang dac biét (SFR — Special Function Registers):

Dia Cé the Khéng dinh dia

chi dinh dia o 1e

byte chi bit chi bit
F8h

FOh B
E8h
EOh ACC
D8h
DOh PSW
C8h (T2CON) (RCAP2L) | (RCAP2H) | (TL2)| (TH2)
COh
B8h 1P SADEN
BOh P3
A8h IE SADDR
AOh P2
98h SCON SBUF | BRL BDRCON
90h Pl
88h TCON TMOD | TLO THO TL1 | THI | AUXR|CKCON
80h PO SP DPL DPH PCON

Bang 3-2. Cac thanh ghi chirc nang dac biét
Céc thanh ghi c6 thé dinh dia chi bit s€ c6 dia chi bit bat dau va dia chi byte
trung nhau. Vi du nhu: thanh ghi PO c6 dia chi byte 13 80h va c6 dia chi bit bat
dau tir 80h (ing véi P0.0) dén 87h (Gng véi P0.7). Chirc ning cac thanh ghi nay
s& mo ta trong phan sau.

B§ mén Ky thuat may tinh — Khoa Dién tir 105
Trudng PH Ky thuit Cong nghiép



Bai gidng . , Chuong 3
Vixtly - Vi diéu khién Ho Vi diéu khién 8051

+* RAM noi:

chia thanh cdc vung phan biét: ving RAM da dung (30h — 7Fh), ving RAM
c6 thé dinh dia chi bit (20h — 2Fh) va cac bank thanh ghi (00h — 1Fh).

Dia chi byte Pia chi bit Chirc nang
7F
30 Vung RAM da dung
2F 7F |7E |7D |[7C |[7B |7A |79 |78
2E 77 (76 |75 |74 |73 |72 |71 |70
2D 6F |6E |6D [6C 6B | 6A |69 |68
2C 67 |66 |65 |64 |63 |62 |61 |60
2B SF |5E |5D [5C [5B |5A |59 |58
2A 57 |56 |55 |54 |53 |52 |51 |50
29 4F |4E |4D [4C |4B |4A [49 |48
28 47 |46 |45 |44 |43 |42 |41 |40 ‘.. . i
Vung c6 thé dinh dia chi bit
27 3F |3E |3D |3C |3B |[3A |39 |38
26 37 |36 35 34 33 32 31 |30
25 2F [2E |2D |2C |[2B |2A |29 |28
24 27 (26 |25 |24 [23 |22 |21 |20
23 IF |IE |1D |1C |[1B |1A |19 |18
22 17 |16 |15 14 |13 12 11 {10
21 OF [OE |OD |0OC |0B |[OA |09 |08
20 07 (06 |05 |04 |03 (02 [0l |00
12 Bank 3
17
10 Bank 2 Céc bank thanh ghi
(l)l; Bank 1
07 . o
00 Bank thanh ghi 0 ( méac dinh cho R0-R7)

Bang 3-3. Pia chi RAM ngi 8051
* RAM da dung:

RAM da dung c6 80 byte tir dia chi 30h — 7Fh c6 thé truy xuidt mdi lan 8 bit
bang cach dung ché d6 dia chi truc tiép hay gian tiép.

Cac vung dia chi thap tir 00h — 2Fh ciing c6 thé sir dung cho muc dich nhu trén
ngoai cac chirc ning dé cap nhu phan sau.
< RAM c6 thé dinh dia chi bit:

Vung dia chi tir 20h — 2Fh gdm 16 byte (= 128 bit) c¢6 thé thyc hién gidng nhu
ving RAM da dung (mdi 1an 8 bit) hay thyc hién truy xuit mdi 1an 1 bit bang céc
1énh xtr 1y bit. Ving RAM nay c6 céac dia chi bit bat dau tai gia trj 00h va két thic
tai 7Fh.
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Nhu vay, dia chi bat dau 20h (gom 8 bit) c6 dia chi bit tir 00h — 07h; dia chi
két thac 2Fh c6 dia chi bit tir 78h — Fh.

¢ Cac bank thanh ghi:

Vung dia chi tir 00h — 1Fh dugc chia thanh 4 bank thanh ghi: bank 0 tor 00Oh-
07h, bank 1 tr 08h — OFh, bank 2 tr 10h — 17h va bank 3 tir 18h — 1Fh. Cac
bank thanh ghi nay dugc dai dién bang cac thanh ghi tir RO dén R7. Sau khi khai
dong hé thong thi bank thanh ghi duogc sir dung 13 bank 0.

Do c6 4 bank thanh ghi nén tai mét thoi diém chi c6 mot bank thanh ghi dugc
truy xudt boi cac thanh ghi RO dén R7. Viéc thay ddi bank thanh ghi c6 thé thuc
hién thong qua thanh ghi tir trang thai chuong trinh (PSW). Cac bank thanh ghi
nay ciing co6 thé truy xuat binh thudng nhu ving RAM da dung d3 noi ¢ trén.

3.2.4.2 Tb chirc bd nhé ngoai

MCS-51 ¢6 bd nhé theo cau trac Harvard: phan biét bd nhé chuong trinh va di
liéu. Chuong trinh va dir lidu c6 thé chira bén trong nhung van c6 thé két ndi
v6i 64KB chuong trinh va 64KB dit liéu. Bo nhé chuong trinh duoc truy xuit
thong qua chan PSEN con bd nhé dir liéu duoc truy xuit théng qua chin WR hay
RD.

Luu y rang viéc truy xuat bd nhé chuong trinh ludn ludn sir dung dia chi 16 bit
con bd nhé dit lidu co thé 1a 8 bit hay 16 bit tuy theo cau I¢nh sur dung. Khi dung bd
nhd dir liéu 8 bit thi c6 thé dung Port 2 nhu 1a Port I/O thong thudng con khi dung &
ché do 16 bit thi Port 2 chi dung lam cac bit dia chi cao.

Port 0 dugc dung 1am dia chi thip/ dir liéu da hop. Tin hiéu /ALE dé tach
byte dia chi va dua vao bd cht ngoai.

Trong chu ky ghi, byte dir liéu s& ton tai & Port 0 vira trude khi /WR tich cuc
va dugc gilr cho dén khi /WR khong tich cuc.Trong chu ky doc, byte nhan dugc
chap nhan vira trudc khi /RD khong tich cuc.

Bo nhé chuong trinh ngoai duoc xir 1y 1 trong 2 diéu kién sau:

- Tin hi€u /EA tich cuc (= 0).
- Gia tri caa bd dém chuong trinh (PC — Program Counter) 16n hon kich

thudc bo nho.
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’—— ONE MACHINE CYCLE —+}=— ONE MACHINE CYCLE
s1|s2|s3|sa|ss|se|s1|s2]|s3]|sa|ss5]se
ALE

e LTl L e
=) ; : : i : A

1 I ]

. : . | o A
P2 PCHOUTX 1 PcHOUT X1 PCHOUT X 1 PCHOUT » | PCHOUT »{PCHouT -

T T T T L

» @@ @<~

i i i i !

LPCL ouT f_F’CL ouT T_PCL ouT tF}CL ouT

VALID VALID VALID VALID
CYCLE 1 »} CYCLE2 —»
S1|52|83|S¢|85|86|~S1 | s2 | s3] s4|s5]ss
we T} .
I I ] ]
!
peEN | 1 L | LT
] 1
= . (B)
RD | 1 [ |' WITH A
| 1 1 MOVX,
1

1 |
P2 PCHOUTX 1 PCHOUT ' DPHOUTORP2OUT X1 PCHOUT XPGH QUT
T T I

@D B @GE

t pcLour  t AapDROUT t pcLouT

AFAL IDY VAT M VEAL T

PCH: Program Counter High — PCL: Program Counter Low
DPH: Data Pointer High — DPL: Data Pointer Low

Hinh 3-15. Thuc thi b nhé chwong trinh ngoai
¢ B0 nhé chuong trinh ngoai:

Qua trinh thyuc thi 1€nh khi dung by nh& chuong trinh ngoai co thé mé ta nhu
“Hinh 3-15. Thuc thi by nhé chuong trinh ngoai”. Trong qué trinh nay, Port 0 va
Port 2 khong con 1 céc Port xudt nhap ma chira dja chi va dir lidu. So d6 két ndi véi
bd nhé chuong trinh ngoai mo ta nhu “Hinh 3-14. Céc vung nhé trong AT89C51”.

Trong mot chu ky mdy, tin hiéu ALE tich cyc 2 lan. Lan tht nhat cho phép
74HC573 m& cong chdt dia chi byte thap, khi /ALE xudng 0 thi byte thip va byte
cao cua bo dém chuong trinh déu co nhung ROM chua xuit vi PSEN chua tich cuc,
khi tin hiéu ALE 1én 1 tré lai thi Port 0 da c6 dit liéu 1a ma 1énh. ALE tich cuc lan
thir hai dugc giai thich twong tu va byte 2 dugc doc tir bd nhd chuong trinh. Néu
1énh dang thyc thi l1a 1énh 1 byte thi CPU chi doc Opcode, con byte thir hai bé qua.
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¢ B0 nh¢ dir li¢u ngoai:

B6 nh¢ dir liéu ngoai duogc truy Xuat béng 1énh MOV X thong qua céac thanh ghi
xac dinh dia chi DPTR (16 bit) hay RO, R1 (8 bit).

Qua trinh thyc hién doc hay ghi dit liéu dugc cho phép bang tin hi¢u RD hay
WR (chan P3.7 va P3.6).
¢ B0 nhd chuong trinh va dir liéu dung chung:

Trong céac ing dung phét trién phan mém xdy dung dua trén AT89C51, ROM s&
dugc 1ap trinh nhiéu 1an nén d& 1am hu hong ROM. Mot giai phap dat ra 1a sir dung
RAM dé chira cac chuong trinh tam thoi. Khi d6, RAM vira 12 b nhé chuong trinh
vira 12 bd nhé dir liéu. Yéu cau nay c6 thé thyc hién bang cach két hop chan RD va
chan PSEN thong qua céng AND. Khi thuc hién doc ma 1énh, chan /PSEN tich
cuc cho phép doc tr RAM va khi doc dit li¢u, chan RD s€ tich cuc.

+ Giai ma dia chi

Trong cac ung dung dua trén AT89CS51, ngoai giao tiép bd nhé d& lidu, vi diéu
khién con thyc hién giao tiép vai cac thiét bi khac nhu ban phim, led, dong co, ...
Céc thiét bi ndy c6 thé giao tiép truc tiép thong qua cac Port. Tuy nhién, khi sé luong
cac thiét bi 16n, cac Port s& khong du dé thuc hién diéu khién. Giai phap dua ra la
xem cac thiét bi nay gidng nhu bo nhé dit liéu. Khi d6, can phai thuc hién qua trinh
giai ma dia chi dé phan biét cac thiét bj ngoai vi khac nhau. Qua trinh giai ma dia chi
thuong dugc thuc hién thong qua cac IC gidi ma nhu 74139 (2 -> 4), 74138 ( 3 -> 8),
74154 (4 -> 16). Ngo ra cua cac IC giai ma s€ duoc dua td1 chan chon chip cia RAM
hay bo dém khi diéu khién ngoai vi.

3.2.5 Cac thanh ghi chirc nang dac bi€t (SFRs - Special Function Registers)
¢ Thanh ghi tich luy (Accumulator)

Thanh ghi tich luy 14 thanh ghi str dung nhiéu nhat trong AT89C51, duoc
ky hiéu trong céu 1énh 1a A. Ngoai ra, trong cac 1énh xur ly bit, thanh ghi tich luy
duogc ky hi¢u 1a ACC.

Thanh ghi tich luy c¢6 thé truy xuét truc tiép thong qua dia chi EOh (byte) hay
truy xut timg bit thong qua dia chi bit tir EOh dén E7h.

VD: Cau lénh:

MOV A, #1
MOV  OEOh, #1

co6 cung két qua. Hay:
SETB ACC. 4
SETB OE4h

cung tuong tu.
¢ Thanh ghi B

Thanh ghi B dung cho cac phép toan nhén, chia va c¢6 thé ding nhu mot
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thanh ghi tam, chta cac két qua trung gian. 7
Thanh ghi B c6 dia chi byte FOh va dia chi bit tt FOh — F7h co6 thé truy
xuat giong nhu thanh ghi A.
% Thanh ghi tir trang thai chuong trinh (PSW - Program Status Word)

Thanh ghi tir trang thai chuong trinh PSW nam tai dia chi DOh va c6 cac
dia chi bit tt DOh — D7h, bao gom 7 bit (1 bit khong st dung) c6 cac chic nang
nhu sau:

Bit 7 6 5 4 3 2 1

Chic |y | Ac FO RS1 | RSO | OV F1 P
nang

= CY (Carry): co nhd, thuong dugc dung cho céc 1énh todn hoc khong
dau (C = 1 khi c6 nhé trong phép cong hay muon trong phép trir)

* AC (Auxiliary Carry): co nhé phu (thuong dung cho cac phép toan BCD).

= FO (Flag 0): duoc str dung tuy theo yéu cu ctia nguoi st dung.

= RSI, RS0: ding dé chon bank thanh ghi sir dung. Khi reset hé thong, bank
0 s€ dugc su dung.

RS1| RSO | Bank thanh ghi
0 0 Bank 0
0 | Bank 1
1 0 Bank 2
1 1 Bank 3

= OV (Overflow): ¢ tran. Co OV = 1 khi c6 hién tuwong tran sb hoc xay ra
(dung cho sé nguyén co dau).

= F1 (Flag 1): duogc sir dung tuy theo yéu cu ctia nguoi st dung.

= P (Parity): kiém tra parity (1¢). C& P = 1 khi tong s bit 1 trong thanh ghi
A 1a s6 1¢ (nghia 1a tong s6 bit 1 ctia thanh ghi A cong thém co P 1a s6
chén). Vi du nhu: A = 10101010b c¢6 téng cong 4 bit 1 nén P = 0. C P
thuong duoc dung dé kiém tra 1 truyén dit lidu.

¢ Thanh ghi con tré stack (SP — Stack Pointer)

Con tro stack SP nam tai dia chi 81h va khong cho phép dinh dia chi bit. SP dung
dé chi dén dinh cua stack. Stack 1a mot dang bo nh¢ luu trir dang LIFO (Last In First
Out) thudng dung luu trit dia chi tra vé khi goi mot chuong trinh con. Ngoai ra, stack
con dung nhu bo nhé tam dé luu lai va khoi phuc cac gia tri can thiét.

Pbi voi AT89C51, stack duoc chtia trong RAM ndi (128 byte ddi véi
8031/8051 hay 256 byte d6i v6i 8032/8052). Mic dinh khi khoi dong, gi tri ctia SP
l1a 07h, nghia 1a stack bét dau tir dia chi 08h (do hoat dong luu gia tri vao stack yéu
cau phai ting ndi dung thanh ghi SP trude khi luu). Nhu vy, néu khong gan gia tri
cho thanh ghi SP thi khong duoc sir dung cac bank thanh ghi 1, 2, 3 vi c6 thé lam sai
dir liéu. P6i véi cac tmg dung thong thuong khong can dung nhiéu dén stack, co thé
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khong can khoi dong SP ma dung gia tri mic dinh 13 07h. Tuy nhién, néu cn, ta c6
thé xac dinh lai vung stack cho MCS-51.

¢ Con tré dir liéu DPTR (Data Pointer)

Con tro dir lieu DPTR 1a thanh ghi 16 bit bao gém 2 thanh ghi 8 bit:
DPH (High) nam tai dia chi 83h va DPL (Low) niam tai dia chi 82h. Cac
thanh ghi nay khong cho phép dinh dia chi bit. DPTR dugc diung khi truy xuat dén
bo nho c6 dia chi 16 bit.
¢ Cac thanh ghi port

Céc thanh ghi PO tai dia chi 80h, P1 tai dia chi 90h, P2, tai dia chi AOh, P3 tai dia
chi BOh 1a c4c thanh ghi chét cho 4 port xuat / nhap (Port 0, 1, 2, 3). T4t ca cac thanh
ghi nay déu cho phép dinh dja chi bit trong d6 dia chi bit ciia PO tir 80h — 87h, P1 tur
90h — 97h, P2 tir AOh — A7h, P3 tir BOh — B7h. Céc dia chi bit ndy co thé thay thé
bang toan tir dia chi.

Vi du nhu: 2 1€nh sau la twong duong:

SETB P0.0
SETB 80h
% Thanh ghi port nbi tiép (SBUF - Serial Data Buffer)

Thanh ghi port ndi tiép tai dia chi 99h thyuc chat bao gdm 2 thanh ghi: thanh ghi
nhan va thanh ghi truyén. Néu dit liéu dua téi SBUF thi d6 13 thanh ghi truyén, néu
dir liéu duoc doc tr SBUF thi do 1a thanh ghi nhan. Cac thanh ghi nay khong cho
phép dinh dia chi bit.
¢ Cac thanh ghi dinh thoi (Timer Register)

Céc cap thanh ghi (THO, TLO), (TH1, TL1) va (TH2, TL2) la cac thanh ghi dung
cho cac bg dinh thoi 0, 1 va 2 trong d6 b dinh thot 2 chi c6 trong 8032/8052. Ngoai
ra, d6i voi ho 8032/8052 con c6 thém cip thanh ghi (RCAP2L, RCAP2H) sir dung
cho bo dinh thoi 2 (s& thao luan trong phan hoat dong dinh thoi).

% Céc thanh ghi diéu khién

Bao gdm céc thanh ghi IP (Interrupt Priority), IE (Interrupt Enable), TMOD
(Timer Mode), TCON (Timer Control), T2CON (Timer 2 Control), SCON (Serial
port control) va PCON (Power control).

- Thanh ghi IP tai dia chi B8h cho phép chon murc uu tién ngat khi c6 2
ngat xay ra déng thoi. IP cho phép dinh dia chi bit tir B8h — BFh.

- Thanh ghi IE tai dia chi A8h cho phép hay cdm cac ngat. IE c6 dia chi
bit tir A8h — AFh.

- Thanh ghi TMOD tai dia chi 89h dung dé chon ché d6 hoat dong cho
cac bd dinh thoi (0, 1) va khong cho phép dinh dia chi bit.

B§ mén Ky thuat may tinh — Khoa Dién tir 111
Trudng PH Ky thuit Cong nghiép



Bai gidng . , Chuong 3
Vixtly - Vi diéu khién Ho Vi diéu khién 8051

- Thanh ghi TCON tai dia chi 88h diéu khién hoat dong ciia bo dinh thoi
va ngat. TCON c6 dia chi bit tir 88h — 8Fh.

- Thanh ghi T2CON tai dia chi C8h diéu khién hoat dong ctia bo dinh thoi
2. T2CON c6 dia chi bit tir C8h — CFh.

- Thanh ghi SCON tai dia chi 98h diéu khién hoat dong ctia port ndi tiép.
SCON c6 dia chi bit tir 98h — 9Fh.

Céc thanh ghi d4 no6i ¢ trén s& dugc thao luan thém & cac phan sau.
% Thanh ghi diéu khién nguén PCON

Thanh ghi PCON tai dia chi 87h khong cho phép dinh dija chi bit bao gdm
cac bit nhu sau:

Bit 7 6 5 4 3 2 1 0
Chue
ning SMODI1 | SMODO - POF GF1 GFO0 PD IDL

SMODI1 (Serial Mode 1): = 1 cho phép ting gap d6i téc do port ndi tiép
trong ché do 1,2 va 3.
SMODO (Serial Mode 0): cho phép chon bit SMO hay FE trong thanh ghi
SCON (=1 chon bit FE).
POF (Power-off Flag): dung dé nhan dang loai reset. POF = 1 khi mo
nguén. Do d6, dé xac dinh loai reset, can phai xo04 bit POF trudc do.
GF1, GFO (General purpose Flag): cac bit co danh cho ngudi st dung.
PD (Power Down): duoc xoa bang phan cing khi hoat dong reset xay ra.
Khi bit PD = 1 thi vi diéu khién s& chuyén sang ché d6 ngudn giam. Trong ché do
nay:
- Chi c6 thé thoat khoi ché 6 ngudn giam bang cach reset.
- Noi dung RAM va muec logic trén céc port dugc duy tri.
- Mach dao dong bén trong va cac churc nang khac ngirng hoat dong.
- Chan ALE va PSEN ¢ muyc thap.

- Yéu cau Vce phai c6 dién ap it nhat 1a 2V va phuc hoi Vee = 5V it nhat 10
chu ky trude khi chan RESET xuéng mirc thap 1an nira.

IDL (Idle): dugc xoa bang phan cimg khi hoat dong reset hay co ngat
xay ra. Khi bit IDL = 1 thi vi diéu khién s& chuyén sang ché do nghi. Trong ché
do nay: , , . ‘ ,

- Chi c6 thé thoat khéi ché do nguon gidm bang cach reset hay c6 ngat xay

ra.

- Trang thai hién hanh cua vi diéu khién dugc duy tri va ndi dung cac thanh
ghi khong doi. ’

- Mach dao dong bén trong khong gaoi dugce tin hi¢u dén CPU.

- Chan ALE va PSEN & muc cao.
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Luu y rang céc bit diéu khién PD va IDL c6 tac dung chinh trong tt ca cac IC ho
MSC-51 nhung chi c6 thé thuc hién duoc trong cac phién ban CMOS.

3.2.6 Bo dém va bd dinh thoi

Dinh thoi 1a su hoat dong dé kiém soat thoi gian thyc thi cic cau Iénh trong qué
trinh xir 1y cua vi diéu khién.

8051 ¢6 hai bd dinh thoi/ bo dém. Chung c6 thé duoc dung nhu cac bd dinh thoi
dé tao mot bo tré thoi gian hoac nhu cac bo dém dé dém céc su kién xay ra bén ngoai
bd VDK. Céc timer nay déu 1a timer 16bit, gia tri dém duoc tinh tir 0 dén 216 (dém
tir 0 dén 65535).

Hai timer c6 nguyén 1y hoat dong hoan toan giéng nhau va doc lap. Sau khi cho
phép chay, mdi khi c6 thém mot xung tai dau vao dém, gia tri cua timer s& ty dong
duoc tang 1én 1 don vi, c nhu vay cho dén khi gi tri ting 1én vuot qué gia tri 65535
ma thanh ghi dém c6 thé biéu dién thi gia trj dém lai duoc dua tré vé gid tri 0

Viéce cho timer chay/dung dugc thyc hién boi cac bit TR trong thanh ghi TCON
(d¢anh dia chi dén ting bit).

Céc timer co thé hoat dong theo nhiéu ché do, duoc quy dinh béi cac bit trong
thanh ghi TMOD.

3.2.7 Truyén thong khong dong bd (UART)

8051 coH 1 céng UART lam viéc ¢ chuan TTL, mic dinh sau khi khéi dong tat
cac céng ctia 8051 déu lam viéc & ché d6 vao ra sd, vi thé dé co thé sir dung UART
can phai cdu hinh cho cong nay 1am viéc thong qua cac thanh ghi diéu khién va ghép

ndi twong thich v6i chuan rs232.

VCC
U1 Q vce
'_I C4 —
Upio vee
100nF [e1.1 Po.0 [l
1z Po.al
(p13 po.z [l
Op14 Po.a [l
) Oris Po.4 [1
RX Oe1s pos (] VCC
. Op17 Po.6 [
TX | {| reseT po.7 [1
N {] Ea [l
CTS | i ::::‘ aefl
BT20UT T2IN RTS — Opzz psen []
RZ2IN R20UT Opas P27l
10K (psa P26l
MAX3232 ?,1 E A & }
Fxtal E P37 P23 %
- osc2 P22
Voo vee 0 osed Pzl
T 8 I owo  e20[
RESET l

50 0/0/0|o1 7™ = oo 8051
[O 50 O O 06 ]O E

Hinh 3-16 - Ghép néi RS232 véi 8051
Cong noi tiép trong 8051 chil yéu duge dung trong cac tmg dung ¢ yéu cau

CN2

truyén thong véi may tinh, hoac véi mot vi di€u khién khac. Lién quan dén cong ndi
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tiép cha yéu co 2 thanh ghi: SCON va SBUF. Ngoai ra, mot thanh ghi khac 1a thanh
ghi PCON (khong danh dia chi bit) ¢6 bit 7 tén 1a SMOD quy dinh tdc d6 truyén cia
cong ndi tiép co gip d6i 1én (SMOD = 1) hay khong (SMOD = 0).

Dit liéu duoc truyén nhan ndi tiép théng qua hai chan cong P3.0(RxD) va
P3.1(TxD).

3.2.8 Ngit vi diéu khién 8051

8051 hd tro 5 loai ngét, mdi ngét c6 mot vector ngét riéng, d6 1a mdt dia chi
¢ dinh ndm trong bd nhé chwong trinh. Khi xay ra ngit CPU s& ty dong nhay dén
thuc hién 1é€nh thude dia chi nay.

Lién quan dén ngat cha yéu c6 hai thanh ghi 14 thanh ghi IE va thanh ghi IP.

Thanh ghi IE 13 thanh ghi danh dia chi bit, do d6 c6 thé dung cac 1énh tac
dong bit dé tac dong riéng r& 1én ting bit ma khong 1am anh hudng dén gia tri cac bit
khac. Dé cho phép mot ngit, bit twong tmg véi ngit d6 va bit EA phai duoc dit bang
1.

3.3 Lap trinh h¢p ngir cho 8051

Lap trinh cho vi diéu khién ciing twong ty nhu 1ap trinh cho may tinh, ban
chit 1a ta gia 1énh cho vi diéu khién thyuc hién 1 danh sach céc 1énh co ban duoc sép
xép theo mét trinh ty nao d6 dé c6 thé hoan thanh mdt nhiém vu dé ra. Va tt ca
nhimg 1énh ma vi diéu khién c6 thé hiéu duoc go 13 tap 1énh. Céc vi diéu khién tuong
thich voi 8051 ¢6 255 1€nh.

3.3.1 Cac ché dé dia chi
a) Dia chi tirc thoi

Trong ché d danh dia chi nay toan hang ngudn 1a mot hing sd. Va nhu tén
goi cua no thi khi mgt Iénh dugc hop dich todn hang di tirc thi ngay sau ma 1€nh.
Luu ¥ rang trude dir lidu tirc thoi phai duge dit dau (#) ché d6 danh dia chi nay co
thé duoc dung dé nap thong tin vao bt ky thanh ghi ndo ké ca thanh ghi con tro dir
liéu DPTR. Vi du:

MOV A, # 25H ; Nap gia tri 25H vao thanh ghi A
MOV R4, #62 ; Nap gid tri 62 théap phén vao R4
MOV  DPTR, #4521H ; Nap 4512H vao con tro dit 1iéu DPTR

b) Dia chi theo thanh ghi

Ché d6 danh dia chi theo thanh ghi lién quan dén viéc sir dung cac thanh ghi
dé Iuu dir liéu can dugc thao tic va cac cac toan hang 1a 1 trong cac thanh ghi Ri cua
cac bank dugc chon. Vidu :

MOV A, RO ; Sao ndi dung thanh ghi RO vao thanh ghi A
MOV R2, A ; Sao ndi dung thanh ghi A vao thanh ghi R2
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¢) Dia chi tryec tiép
B nhé RAM duoc gan cac dia chi tu 00 dén FFH va duoc phan chia nhu sau:
1. Cac ngan nhd tir 00 dén 1FH dugc gan cho cac bang thanh ghi va ngan xép.
2. Céc ngdn nhd tir 20H dén 2FH duoc danh cho khong gian dénh dija chi theo bit
dé luu céc dit lidu 1 bit.
3. Cac ngin nhé tir 30H dén 7FH 1a khong gian dé luu dir liéu co kich thude
Ibyte.
Toan hang 13 tén hodc dia chi ctia cac thanh ghi trong viing RAM thép (0-127)
va vung chira cac thanh ghi chirc nang dac bi¢t SFR.
Vidu:

MOV RO, 40H; Luu ndéi dung ctua ngan nhd 40H cua RAM vao RO
MOV  56H, A; Luu ndi dung thanh ghi A vao ngdn nhd 56H cua RAM

Céc ngin nhé danh cho bang ghi duoc truy cdp bang thanh ghi theo cac tén
goi ctia chiing 13 RO - R7. Nén céc thanh ghi c6 thé dugc truy cap theo hai cach sau:
Vi du: Hai 1énh sau déu sao ndi dung thanh ghi R4 vio A
MOV A, 4
MOV A, R4

d) Pia chi gian tiép

Trong ché do nay, mot thanh ghi dugc st dung nhu mdt con tro dén dit liéu.
Toan hang c6 thé nim trong ca ving RAM thip va cao, hodic RAM ngoai, khong
dung cho vung SFR. Dia chi cua toan hang chira trong thanh ghi con tr6 (RO hodc R1
v6i RAM trong, DPTR d6i véi RAM ngoai). Dic diém nhén ra ché do nay 1a ludn c6

ky tu @ ding trude toan hang.
Vi du:
MOV A, @ RO ; Chuyén noéi dung cta ngdn nhd RAM cb

;dia chi trong RO va A
e) Dia chi chi so
Ché d6 danh dia chi theo chi sé dugc st dung rong rai trongviéc truy cap cac
phén tir dir liéu ctia bang trong khong gian ROM/RAM chuong trinh ctia 8051 trong
dai 64KB.
Lénh dugc dung cho muc dich nay la

“MovC A, @ A + DPTR” va
“MovX A, @ A + DPTR".

Thanh ghi 16 bit DPTR 1a thanh ghi A dugc dung dé tao ra dja chi ctia phan tir dit
liéu dugc luu trong b nhd (trong hodc ngoai 8051).

Thay 1énh Mov bang MovC/MovX do cac phan tir dir liéu duoc cét trong khong
gian ma (chuong trinh) ctia Flash ROM trong/ngoai chip cia 8051. Trong 1énh nay

B§ mén Ky thuat may tinh — Khoa Dién tir 115
Trudng PH Ky thuit Cong nghiép



Bai gidng . , Chuong 3
Vixtly - Vi diéu khién Ho Vi diéu khién 8051

thi ndi dung ctia A dugc bo xung vao thanh ghi 16 bit DPTR dé tao ra dija chi 16 bit
cua dit liu can thiét
3.3.2 Tap Iénh trong 8051
¢ Phan loai tap 1énh
Tuy thudc vao cach va chic ning ciia mdi lénh, co thé chia ra thanh 5 nhom 1énh
nhu sau:
- Cac lénh toan hoc
- Céc 1énh diéu khién chuong trinh
- Céc 1énh véan chuyén dit liéu
- Céc I¢nh logic
- Cac 1énh thao tac bit
CAu trac chung ctiia mdi 1énh:
M3 lénh Toan hangl, Todn hang2, To&n hang3
Trong do:
- Ma_I¢énh: Tén goi nh¢ cho chirc nang cua 1énh. (VD nhu add cho addition)
- Toan hangl, Toan hang2, Toan hang3: La céc toan hanh cua I¢nh, tuy thudc
vao moi 1énh sb toan hang co thé khong c6, co 1, 2 hoac 3.
VD:
- RET (Két thiic chuong trinh con) Lénh nay khong cé toan hang
- JZTEMP  (Chuyén con tro chuong trinh dén vi tri TEMP) Chi c¢6 1 toan
hang
- ADD A,R3; (A=A +R3) Co 2 toan hang
- CINE A, #20, LOOP (So sanh A véi 20, néu khong bang thi chuyén con
tro chuong trinh dén nha LOOP) C6 3 toan hang

¢ Cac ky hiéu st dung mo ta 1énh

Ky hiéu Mo ta

Thanh ghi chtra (Accumulator).

B: Thanh ghi B.
R; Thanh ghi RO hodc R1 cua bat ky bing thanh ghi ndo trong 4 bing
i
thanh ghi trong RAM.
. Rn: bat ky thanh ghi ndo cua bat ky bang thanh ghi nao trong 4
' bang thanh ghi trong RAM.
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Ky hié¢u Mo ta
Dot thanh ghi con tré dit liéu (c6 do rong 16bit dugce két hop tir 2 thanh
I:
P ohi 8 bit 1a DPH va DPL).
Direct Direct: 13 mot bién 8 bit(hay chinh 13 6 nhd) bat ky trong RAM (trir
irect: )
32 thanh ghi Rn & dau RAM).
#data: mot hang sb 8 bit bat ky.
#datal6: mot hang sé 16 bit bat ky
<rel>: dia chi bat ky nam trong khoang [PC-128 ; PC+127]
dia chi bat ky nam trong khoang 0 — 2Kbyte tinh tir dia chi cta 1énh
<addrl1>:

tiép theo.

<addrl16>: | dja chi batky trong khong gian 64K (4p dung cho ca khoéng gian

nhé chuong trinh va khong gian nh¢ dir li¢u).

<bit>:

bit bat ky co thé danh dia chi duoc (khong dung cho cac bit khong
danh duoc dia chi).

Bang 3-4. ky hiéu sur dung mo ta lénh

+«» Cac lénh toan hoc

Céc ky hiéu dung trong viéc mo ta tap 1énh

Thyuc hién cac phép tinh co ban nhu +, -, *, /, ... Két qua sau khi thyc hién

1€nh duogc luu vao todn hang dau tién trong lénh

Cac Iénh toan hoc nhu: ADD, ADDC, SUBB, INC, DEC, MUL, DA. Vidul :

MOV A, # OFSH ; A = FG5H
MOV A, # OBH ;i A =F5 + 0B = 00

Sau phép cong, thanh ghi A (dich) chira 00 va cac co s€ nhu sau:

MOV
MOV
ADD
DA

CY =1 vi c6 phép nh¢ tu D7
PF =1 vi s cac s6 112 0 (mot sd chén) co PF dugc dit 1én 1.
AC =1 vi c6 phép nh¢ tir D3 sang D4. Vi du 2:

A, #47H ; A = 47H 13 todn hang BCD dau tién
B, #25H ; B = 25H 1a toadn hang BCD thu hai
A, B ; Céng cac sb hex (nhi phén) A = 6CH
A ; Piéu chinh cho phép céng BCD (A = 72H)

Sau khi chuong trinh dugc thuc hién thanh ghi A s& chira 72h (47 + 25 = 72).
Vidu 3: thuc hién phép nhan

MOV
MOV
MUL

A, #25H ; Nap vao A gid tri 25H
B, 65H ; Nap vao B gia tri 65H
AB ; 25H*65H = E99 véi B = OEH va A = 99H

Céc 1énh sb hoc xem chi tiét trong phan phu luc
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¢ Cac 1énh logic
Thuce hién cac phép toan logic, cac 1énh bao gom:
ANL: phép toan “and ” logic
ORL: phép toan “or ” logic
XRL: phép toan “xor ” logic
CLR: phép toan “va ” logic
CPL: phép toan bu
RL: phép quay bit sang trai
RR: phép quay bit sang phai
RLC: : phép quay trai c6 nhé
RRC: phép quay phai c6 nhé
SWAP: 1énh trao ddi thanh ghi

Vidu I:
MOV A, #35H ; Gdn A = 35H
ANL A, #0FH ; Thuc hién phép “va” A véi OFH
Két qua: A=05h
Vidu2:
MOV A, #04 ; A = 04
ORL A, #68H ; A = 6C
Vidu 3:
MOV A, #54H ; A= 54H
XRL A, #78H ; A=2CH
Vi du 4:
MOV A, #55H
CPL A ;két gua thanh ghi A 134 AAH

Vi du 5: cac Iénh quay

RR: MOV A, #36H ; A = 0011 0110
RR A ; A = 0001 1011
RR A ; A = 1000 1101
RR A ; A = 1100 0110
RR A ; A = 0110 0011
RRC: MOV A #26H ; A = 0010 0110
RRC A ; A = 0001 0011 CY =0
RRC A ; A = 0000 1001 CY =1
RCC A ; A = 1000 0100 CY =
Vidu 6:
MOV A, #72H ; A = 72H
SWAP A ; A = 27H
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Céc 1énh s6 hoc xem chi tiét trong phén phu luc
% Céc 1énh van chuyén dit liéu
Di chuyén dit liéu tir 6 nhd nay dén 6 nht khac, hoic gitra hai thanh ghi,
thanh ghi 6 nhé.
Cac lénh van chuyén dir li€u bao gém:
MOV: chuyén dit lidu giita thanh ghi v6i thanh ghi, thanh ghi véi 6 nhd, mot hang s6
dén thanh ghi, mot hing s dén 6 nhé, va nguoc lai
MOVC: Sao chép mi ngudn (dit liéu di duoc dit trong ving ma ngudn)

C phap 7 S
STT . Mo ta chu
Ma3 1énh Toéan hang byte Ky
1 MOV A,Rn 1 1
2 MOV A, direct 2 1
3 MOV A,@Ri 1 1
4 MOV A #data 2 1
5 MOV Rn,A 1 1
6 MOV Rn,direct 2 2
7 MOV Rn,#data Copy gia tri cia todn hang bén 2 1
8 MOV Direct,A phai cho vao todn hang bén trai 2 1
9 MOV Direct,Rn (cac toan hang déu la 8bit) 2 2
10 MOV Direct,direct 3 2
11 MOV Direct,@Ri 2 2
12 MOV Direct,#data 3 2
13 MOV @Ri,A 1 1
14 MOV @Ri,direct 2 1
15 MOV @Ri,#data 2 1
16 MOV Dptr,#datal6 ESan;?;H fobit vao thanh o
Poc gia tri bd nhé chuong trinh
tai dia chi =
17 MOVC A,@A+dptr A + DPTR, cht kit qui 1 2
vao A
Poc gia tri bd nhé chuong trinh
18 MOVC A, @A+PC tai dia chi = 1 2
A + PC, cat két qua vao A
19 MOVX A@Ri D(_)c‘ .Vé.(') A gi’fi tri ‘cﬁa bd nho ! 5
ngoai tai dia chi = Ri
20 MOVX A@dptr D(_)c‘ .Vé.(') A giéa tri cua bd nhd ! 5
ngoai tai dia chi = DPTR
21 MOVX @dptr.A Ghi‘ 'gié‘ tri' cua A vao bo nhé ! 5
ngoai tai dia chi = DPTR
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Ct phap 5 S6
STT o ) Mo ta chu
Ma3 1énh Toéan hang byte 1
y
Ghi gia tricia A vao bd nhd
22 MOVX @dptr,A ngoai tai dia chi = 2 2
DPTR
Catndi dung ctia bién trong
23 PUSH Direct RAM vao dinh ngan 2 2
xép
L,( b 5 dv h - A
24 POP Direct dy byte © dinh ngan xcp 2 2
cho vao bién trong RAM
25 XCH A,Rn s aRe e, . L] 1
- Hoan do6i gia tri ctia A va gia tri
26 XCH A, direct . ) 2 1
- con lai
27 XCH A,@Ri 1 1
Hoan d6i 4 bit thap gittaA va
28 XCHD A,@Ri mot 6 nhd trong Ram tai diachi | 1 1
=Ri

Bdng 3-5. Cdc lénh vdn chuyén dir liéu

% Céc 1énh thao tac bit va doc cong: Cdc lénh thao tdc bit:

Lénh Chirc niang
SETB bit Thiét 1ap bit (bit bang 1)
CLR bit Xoa bit vé khong (bit = 0)
CPL bit Bu bit (bit = NOT bit)

JBbit, dich  Nhay vé dich néu bit = 1
JNB bit, dich  Nhay vé dich néu bit =0
JBC bit, dich  Nhay vé dich néu bit = 1 va sau d6 xoa bit

Lénh chuc nang

SETB C Thuc hién (tao) CY =1
CLR C Xo04 bit nhd CY =0
CPL C Bu bit nhé

MOV b, C Sao chép trang thai bit nhé vao vi tri bit b = CY

MOV C,b Sao chép bit b vao trang thai bit nhd CY =b

JNC dich Nhay t6i dich néu CY =0

JC dich Nhay t6i dich néu CY = 1

ANL C.bit  Thuc hién phép AND véi bit b va luu vao CY

ANL C./bit Thyc hién phép AND véi bit ddo va luu vao CY

ORL C.bit  Thyc hién phép OR v6i bit va luu vao CY

ORL C./bit Thyc hién phép OR véi bit dao va luu vao CY
Bdng 3-6. Cdc lénh thao tdc bit va doc cong
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Céc 1énh thao tac bit xem chi tiét trong phan phu luc

Vi du: viét chuong trinh dé luu cac bit P1.2 vao vi tri bit 06 va trang thai P1.3 vao vi

tri bit 07
CLR 06 ;Xoa dia chi bit 06
CLR 07 ; Xo4 dia chi bit 07
JNB P1.2, OVER ;Kiém tra bit P1.2 nhdy vé OVER néu P1.2 = 0
SETB 06 ; Néu P1.2 thi thiét 1lap vi tri bit 06 = 0
OVER: JNB P1.3, NEXT ;Kiém tra bit P1.3 nhdy vé NEXT néu né = 0
SETB 07 ;Néu P1.3 = 1thi thiét 1l4p vi tri bit 07 = 1

NEXT :
Lénh doc cong

Trong viéc doc cong thi mdt s6 1énh doc trang thai cua cac chan cong, con mot

s6 1énh khac thi doc mot sb trang thai cua chdt céng trong. Do vay, khi doc cac céng

thi c6 hai kha nang:

1. Poc trang théi cua cong vao.

Lénh Vidu Mo ta
MOV A, PX MOV A, P2 Chuyén di lieuj & chan P2 vao ACC
JNB PX.Y, ... JNB P2.1, dich Nhay t&i dich néu, chan P2.1 =0
JB PX.Y, JB P1.3, dich Nhay dich néu, chan P1.3 = 1
MOV C, PXY MOV C,P24 Sao trang thai chan P2.4 vao CY

Bdng 3-7. Lénh doc cong
2. DPoc chot trong cua cong ra.

Lénh Vi du
ANL PX ANL P1,A
ORL PX ORL P2, A
XRL PX XRL PO, A
JBC PX.Y,dich | JBC P1.1, dich
CPL PX CPL P12
INC  PX INC  P1
DEC PX DEC P2
DJN2 PX.Y, dich | DUN2 P1, dich
MOV PXY,C |MOV P12,C
CLR PX.Y CLR P2.3
SETB PX.Y SETB P2.3

Bdng 3-8. Poc chot trong ciia cong ra

% Céc 1énh diéu khién chuong trinh (r& nhanh)

Nhoém 1énh diéu khién chuong trinh c6 thé chia thanh 2 loai:

1. Nhay vo diéu kién
2. Nhay co diéu kién:

Nhay vé diéu kién: Chuyén con tré chuong trinh dén vi tri khac

Lénh Hoat dong
1Z Nhay néu A =0
INZ Nhay néu A #0
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Lénh

Hoat dong

DINZ

Giam va nhay néu A =0

CINE A, byte | Nhay néu A

# byte

CIJNE re, # data

Nhay néu Byte # data

JC Nhay néu CY = 1

INC Nhay néu CY =0

JB Nhay néu bit = 1

JNB Nhay néu bit = 0

JBC Nhay néu bit = 1 va xoa nd

Bang 3-9. Nhay vé diéu kién

Vi du: Hay tim tong cua cac gia tri 79H, FSH va E2H. Pit vao trong cac thanh ghi
RO (byte thip) va R5 (byte cao).
Xoa thanh ghi A = 0

; Cong 79H vao A

(A = 0 + 79H = 79H)

Néu khéng cé nhé cédng ké tiép
Néu CY = 1, tdng R5

Cobng F5H vao A

;va CY = 1

Nhay néu CY = 0

Néu CY = 1 tdng R5 (R5

Céong E2H vao A
va CY = 1
Nhay néu CY = 0

(A = 79H + F5H = 6EH)

]
Y

(A = 6E + E2 = 50)

Néu CY = 1 tidng R5

MOV A, #0 7

MOV R5, A ; Xoa R5

ADD A #79H £

JNC N-1 3

INC RS 3

N-1: ADD A, #0F5H g
JNC N-2 5
INC RS i

N-2 ADD A, #0E2H 3
JNC OVER B
INC RS 3

OVER:MOV RO, A 9

I

BAy gid RO = 50H va R5 = 02

Nhay c6 diéu kién: Chi chuyén con tré chwong trinh dén vi tri khac tir vi tri hién

thoi néu tha man diéu kién. Trong 8051 co hai 1énh nhay khong diéu kién do6 1a:
LJMP - nhay xa va SJMP - nhay gan.
- Nhay xa LIMP: Nhay xa LIMP 1a mot 1énh 3 byte trong d6 byte dau tién 1a
ma Iénh con hai byte con lai la dia chi 16 bit cua dich. Dia chi dich 02 byte
c6 phép mot phép nhay dén bat ky vi tri nhé nao trong khoang 0000 -
FFFFH.
- Nhay gan SIMP: Trong 2 byte nay thi byte dau tién 1 ma Iénh va byte thu

hai 14 chi twong ddi cua dia chi dich. Pich chi twong ddi trong pham vi 00 -
FFH duoc chia thanh cac 1énh nhay t&i va nhay lui: Nghia 1a -128 dén +127
byte cia bd nhé tuong ddi so v6i dia chi hién thdi caa bo dém chuong trinh.

Néu 14 1énh nhay t6i thi dia chi dich c6 thé ndm trong khoang 127 byte tir

gia tri hién thoi ctia bo dém chuong trinh. Néu dia chi dich ¢ phia sau thi n6

c6 thé nam trong khoang -128 byte tir gia tri hién hanh cta PC.
Cic Iénh goi: Mot 1énh chuyén diéu khién khac 1a 1énh CALL dugc dung dé
goi mot chuong trinh con. Cac chuong trinh con thudng duge st dung dé thyc thi

cac cong viéc can phai dugc thuc hién thuong xuyén. Piéu nay lam cho chuong trinh
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tr& nén c6 cau triic hon ngoai viée tiét kiém duoc thém khong gian bo nhé. Trong
8051 ¢o 2 1énh dé goi d6 1a: Goi xa CALL va goi tuyét d6i ACALL

- Lénh goi xa LCALL: Trong 1énh 3 byte nay thi byte dau tién 12 ma Iénh,
con hai byte sau dugc dung cho dia chi cua chuong trinh con dich.

- Lénh goi tuyét d6i ACALL (Absolute call): Lénh ACALL la 1énh 2 byte
khac vé1 lénh LCALL dai 3 byte. Do ACALL chi c6 2 byte nén dia chi dich
ctia chuong trinh con phai nam trong khoang 2k byte dia chi vi chi ¢6 11bit
cua 2 byte dugc stir dung cho dia chi.

3.3.3 Céu tric chung chwong trinh hop ngir cho 8051

a) Cac thanh phan co ban ciia ngdn ngir Assembly:

Lables: Nhan — danh dau cho mot doan 1énh
Orders: Lénh

Directives: Dinh huéng chuong trinh dich

Comments: Cac 161 cht thich
Mot dong 1énh trong chuong trinh hop ngit gdm c6 cac trudng sau:
Tén Lénh Todn hang ChG thich
A: Mov AH, 10h ; Dua gid tri 10h vao thanh ghi AH
Dé c6 thé dich thanh file ma may dang HEX-Code trude khi download vao Chip thi
mot chuong trinh assembly phai tun thi cac nguyén tic sau:
- MGbi dong l1énh khong vuot qua 255 ky tu
- MBbi dong lénh phai bat dau bang 1 ky tu, nhan, 1énh hogc chi thi dinh huéng
chuong trinh dich
- Moi thir sau ddu “;” duoc xem 14 101 giai thich va chuong trinh dich s& bo qua.
- Céc thanh phan ctia mdi dong 1énh cach biét nhau it nhat bang mot ddu cach.
b) Khai bao trong 1ap trinh hop ngir cho 8051

e Khai bao bién

Ten_bien DB Gia_Tri_Khoi_Tao

DB 13 mét chi 1énh dit liéu duoc sit dung rong rdi nhét trong hop ngit. No
dugc dung dé dinh nghia dit liéu 8 bit. Khi DB dugc dung dé dinh nghia byte
dit liéu thi cac s6 c6 thé & dang thép phan, nhi phan, Hex hodc ¢ dang thiic
ASCIL Déi véi dir liéu thap phan thi can dat chit “D” sau s thap phan, dbi
v6i s6 nhi phan thi dat chir “B” va ddi voi dir liéu dang Hex thi can dat chir
“H”.

Khi dit lidu 6 kich thudc 13 2byte sir dung: DW dé khai bao bién kiéu nguyén

Vidu

DATAL: DB 2D ; Sb6 thap phan

DATA2 : DB 00110101B ; 86 nhi phan (35 & dang Hex)
DATA3 : DB 39H ; S6 dang Hex

DATA4 DB “Ky thuat may tinh” ; Cac ky tu ASCII
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Ten_Hang EQU Gia_tri
Pugc ding dé dinh nghia mot hang s ma khong chiém ngan nhé nao. Chi
lénh EQU khéng danh chd cat cho dir liéu nhung nd gin mot gia tri hang s6 voi nhin
dir liéu sao cho khi nhan xuét hién trong chuong trinh gi4 tri hang sé cua né s& duoc
thay thé d6i voi nhin
Vi du:
COUNT EQU 25

MOV  R3, ; Khi thyc hién 1én “MOV R3, #COUNT”

;thi thanh ghi R3 sé& dugc nap gia tri 25

#count

e Cac toan tw

Ky hiéu | Thuec hién Vi du Két qua
+ Cong 10+5 15
- Trir 25-17 8
* Nhén 7*4 28
/ Chia nguyén 7/4 1
MOD Chia lay du 7 MOD 4 3
SHR Dich phai 1000B SHR 2 0010B
SHL Dich trai 1010B SHL 2 101000B
NOT Pao NOT 1 1111111111111110B
AND And bit 1101B AND 0101B  |0101B
OR Or bit 1101B OR 0101B 1101B
XOR Xor 1101B XOR 0101B | 1000B
LOW Lay byte thap LOW(0AADDH) 0DDH
HIGH Lay byte cao HIGH(0OAADDH) 0AAH
EQ, = So sanh bang 7EQ 4 or 7=4 0 (false)
NE,<> SS Khéng bang 7NE 4 or 7<>4 OFFFFH (true)
GT, > SS 16n hon 7 GT 4 or 7>4 OFFFFH (true)
GE, >= SS nh6 hon hodc bang |7 GE 4 or 7>=4 OFFFFH (true)
LT, < SS nho hon 7LT 4 or7<4 0 (false)
LE,<= SS nho hon hodc bang |7 LE 4 or 7<=4 0 (false)
Bang 3-10. Cac toan tir
e Tén

Thay vi phdi nhd tén ting thanh ghi, hay timg bit, ta c6 thé gan cho n6 mot
cai nhi goi nhé tuong ungs véi chiic ning cua nd, assembly ho tro viée dit tén theo
quy tic sau:

- Tén duoc td hop tur cac ky tu (A-Z, a-z), cac ) (0-9), céac ky tu dac biet (“?”

Va*“ ) va khong pha biét chit cai va chit thuong.
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- Do dai tén tbi da 12 255 ky tu, nhung chi 32 ky tu dau dugc dung dé phan biét

- Tén phai bit ddu bang ky tu.

Khong dugc trung véi cac tir khoa sau:

A AB ACALL ADD Jz LCALL LE LIMP
ADDC AJMP AND ANL LOW LT MOD MOV
ARO AR1 AR2 AR3 MOVC MOVX MUL NE
AR4 AR5 ARG AR7 NOP NOT OR ORG
BIT BSEG C CALL ORL PC POP PUSH
CJNE CLR CODE CPL RO R1 R2 R3
CSEG DA DATA DB R4 R5 R6 R7
DBIT DEC DIV DJNZ RET RETI RL RLC
DPTR DS DSEG DW RR RRC SET SETB
END EQ EQU GE SHL SHR SJMP SUBB
GT HIGH IDATA INC SWAP USING XCH XCHD
ISEG JB JBC JC XDATA XOR XRL XSEG
JMP | JNB | JNC | INZ Jz |LCALL | LE | LIMP
LOW LT ' MOD ' MOV ? ?

¢) CAu triic mdt chwong trinh hop ngir

ORG (Vi tri bdt diu con trd chuong trinh )
<doan chuong trinh chinhs>
<cdc chuong trinh con>

END. (Két thic chuong trinh)

Vi du:

ORG 00H ; (con trd chuong trinh bdt dau tu 00h)
LJMP MAIN ; nhay tdéi vi tri cbé nhdn la MAIN)

; (vi tri b3t dau chuong trinh chinh MAIN) :

ORG 0030H

MAIN:

MOV R1,#10 ; (nap cho R1 gia tri la 10).
LAP1:

DJNZ R1,LAP1

END ; (Két thic chuong trinh.)

Con tré: vi tri ma vi diéu khién bat dau thuc thi tai 6. Thudng khi bat dau con tro c6
dia chi thap nhat 13 00h, tuy nhién ngudi 1ap trinh ciing ¢ thé quy dinh cho né lam
viéc tai mot vi tri bat ky

Vi du:

ORG 00H ; B&t dau tai vi tri 00h

ORG 0030H ; B&t dau tai vi tri 0030h
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Chuong trinh con:

Vi du:

ORG 00H

LJMP MAIN

ORG 0030H

MAIN:

MOV R1,#10

LCALL LAP1 ;goi chuong trinh con
LAP1:

DJNZ R1,LAP1

RET ; két thic chuong trinh con
END

3.4 B dém va bd dinh thoi

8051 c6 hai bo dinh thoi 12 Timer 0 va Timerl, & phan ndy ching ta ban vé cic
thanh ghi cta chung va sau d6 trinh bay cach 1ap trinh chung nhu thé nao dé tao ra
cac do tré thoi gian.

X Cac thanh ghi co so ctuia bo dinh thoi.

Ca hai bd dinh thoi Timer 0 va Timer 1 déu c6 do dai 16 bit duoc truy cap nhu
hai thanh ghi tach biét byte thip va byte cao. Chung ta s& ban riéng vé timg thanh
ghi.
<> Cac thanh ghi cua bd Timer 0.

Thanh ghi 16 bit ctia bo Timer 0 duoc truy cip nhu byte thip va byte cao. Thanh
ghi byte thap duoc goi 1a TLO (Timer 0 bow byte) va thanh ghi byte cao 1a THO
(Timer 0 High byte). Cac thanh ghi nay c6 thé dugc truy cap nhu moi thanh ghi khéc
chéng han nhu A, B, RO, R1, R2 v.v... Vi du, Iénh “MOV TLO, #4FH” la Chuyén gia
tri 4FH vao TLO, byte thap cua bo dinh thdi 0. Cac thanh ghi nay ciing c6 thé duoc
doc nhu cac thanh ghi khac. Vi du “MOV RS, THO” 1a luu byte cao THO cta Timer
0 vao RS.

THO TLO

D15 | D14 | D13 | DI2 | D11 | D10 | D9 |D8|D7|D6|D5|D4|D3|D2|DI |DO

Hinh 3-17. Cac thanh ghi cua bo Timer 0
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R/

<> Céc thanh ghi cia bo Timer 1.

B0 dinh thoi gian Timer 1 cling dai 16 bit va thanh ghi 16 bit ciia n6 dugc chia ra
thanh hai byte 1a TL1 va TH1. Céc thanh ghi nay duogc truy cap va doc gidng nhu
cac thanh ghi cua bo Timer 0 ¢ trén.

THI1 TL1

D15 | D14 | D13 | DI2 | D11 | D10 | D9 | D8 | D7 | D6 | DS | D4 | D3| D2 | DI

Hinh 3-18. Cac thanh ghi cua bg Timer 1
X Thanh ghi TMOD (ché d6 cta bo dinh thoi).

Ca hai bo dinh thoi Timer 0 va Timer 1 déu dung chung mot thanh ghi duogc goi
1a IMOD d¢é thiét lap cac ché d6 lam viéc khac nhau cta bd dinh thoi. Thanh ghi
TMOD la thanh ghi 8 bit gdm c6 4 bit thap duogc thiét lap danh cho bo Timer 0 va 4
bit cao danh cho Timer 1. Trong d6 hai bit thip ctia chung dung dé thiét 1ap ché do
ctia b dinh thoi, con 2 bit cao dung dé xac dinh phép toan. Cac phép toan ndy s&
dugc ban dudi day.

DO

TMOD Register
MSB LSB
GATE C/T M1 MO GATE C/T M1 MO
Timerl Timer0

Hinh 3-19. Timer TMOD
< Cac bit M1, MO:

La céc bit ché d6 cta cac bd Timer 0 va Timer 1. Ching chon ché do cua cac bod
dinh thoi: 0, 1, 2 va 3. Ché d6 0 1a mot bo dinh thoi 13, ché do 1 1a mot b dinh thoi
16 bit va ché d6 2 1a bo dinh thoi 8 bit. Chung ta chi tdp chung vao cac ché do
thuong dugc st dung rong rai nhat 1a ché do 1 va 2. Chung ta s€ som kham pha ra
cac dic tinh cii cac ché d6 nay sau khi kham phan con lai ciia thanh ghi TMOD. Céc
ché do dugc thiét 1ap theo trang thai cia M1 va MO nhu sau:

MI | MO | Ché d6 Ché d6 hoat dong
0| 0 0 | B dinh thoi 13 bit gom 8 bit 13 bo dinh thoi/ bo dém 5 bit
dat trudc
0 | 1 1 Bo dinh thoi 16 bit (khong c6 dit trude)
1 0 2 B§ dinh thoi 8 bit tu nap lai
1 1 3 Ché d6 bo dinh thoi chia tach

Bang 3-11. Ché do hoat dong cua Timer/Counter
< C/ T (ddng hd/ bod dinh thoi).
Bit ndy trong thanh ghi TMOD duoc dung dé quyét dinh xem bo dinh thoi duoc
dung nhu mdt may tao dg tré hay bd dém su kién. Néu bit C/T = 0 thi n6 dugc dung
nhu mot bg dinh thoi tao dJ che thoi gian. Nguon dong ho cho ché do tre thoi gian 1a
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tan s6 thach anh cta 8051. & phan nay chi ban vé lwa chon nay, cong dung cua bd
dinh thoi nhu b dém sy kién thi s& duge ban & phan ké tiép.
Vi du : Hay cho biét ché do nao va bo dinh thoi nao dbi véi cac truong hop sau:

a) MOV TMOD, #01H b) MOV TMOD, #20H ¢) MOV TMOD,
#12H
Loi giai: Ching ta chuyén ddi gia tri tir s6 Hex sang nhi phan va ddi chiéu véi ting
bit trong thanh ghi TMOD ta c6:

a) TMOD = 0000 0001, ché: d0 1 cia bd dinh thoi Timer 0 duogc chon.

b) TMOD = 0010 0000, ché ’d(f) 1 cua bo dinh thoi Timer 1 duoc chop.

¢) TMOD = 0001 0010, ché d6 1 cia bd dinh thoi Timer 0 va ché d6 1 cua Timer 1

duoc chon.

< Ngudn xung dong hd cho bd dinh thoi:

Nhu chung ta biét, mbi bo dinh thoi can mot xung dong hd dé giir nhip. Vay
ngudn xung doéng ho cho cac bo dinh thoi trén 8051 1y & dau? Néu C/T = 0 thi tan
s0 thach anh di lién véi 8051 dugc 1am ngudn cho dong ho cta bo dinh thoi. Didu d6
c6 nghia 1a do 16n ctua tan sd thach anh di kém véi 8051 quyét dinh toc do nhip cua
cac bo dinh thoi trén 8051. Tan s cua bo dinh thoi luon bang 1/12 tan sb cua thach
anh gan vai 8051.

Vi du:
Hay tim tin s6 dong b va chu ky cua bd dinh thoi cho cac hé dua trén 8051 véi cac
tan s6 thach anh sau:

a) 12MHz B6 dao dong Tan s dong hd ctia bo
b) 16MHz thach anh > +12 dinh thoi
c) 11,0592MHz

Loi giai:

a) L><12MHZ =IMHzvuy T = _ =1us
12 1/1IMHz

b) i><16MHZ =L11IMzvy T=—-->+=0,75us
12 1,333MHz

c) L>< 11,0592MHz =921,6kHzvu T = . =1,085us
12 0,9216MHz

Mac du cac hé théng dua trén 8051 khéc véi tan sb thach anh tir 10 dén 40MHz,
song ta chi tdp chung vao tin sb thach anh 11,0592MHz. Ly do dang sau mot sb 1é
nhu vay 13 phai lam viéc véi tan suat baud dbi voi truyén thong ndi tiép cua 8051.
Tan s XTAL = 11,0592MHz cho phép hé 8051 truyén théng voi IBM PC ma khong
cd 1oi.
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% Bit cong GATE.

Mot bit khac cia thanh ghi TMOD 1a bit cong GATE. Dé ¥ trén thanh ghi TMOD
ta thay ca hai bo dinh thoi Timer0 va Timerl déu c6 bit GATE. Vay bit GATE dung
dé 1am gi? Mdi bo dinh thoi thyc hién diém khoi dong va dimg. Mot s6 bo dinh thoi
thue hién diéu ndy bang phan mém, mot s6 khac bang phan ctng va mot sb khac vira
bang phan cung vira bang phan mém. Cac bo dinh thoi trén 8051 ¢b ca hai. Viéc
khoi dong va dimg bo dinh thoi duge khdi dong bang phan mém boi cac bit khoi
dong bd dinh thoi TR 1a TRO va TRI. Diéu nay c6 dugc nho céac 1énh “SETB TR1”
va “CLR TR1” d6i voi bd Timerl va “SETB TRO” va “CLR TRO” ddi voi bd
Timer0. Lénh SETB khéi dong bo dinh thoi va 1énh CLR diung dé dimg n6. Cac 1énh
nay khoi dong va dung cac bo dinh thoi khi bit GATE = 0 trong thanh ghi TMOD.
Khoi dong va ngimg bo dinh thoi bang phan cing tir ngudn ngoai bang cach dit bit
GATE = 1 trong thanh ghi TMOD. Tuy nhién, dé tranh su 14n 16n ngay tir bay gio ta
dit GATE = 0 ¢ nghia 14 khong can khoi dong va dimg cac b dinh thoi bang phan
cimg tir bén ngoai. Pé st dung phan mém dé khoi dong va dimg cac bo dinh thoi
phan mém dé khoi dong va dimg cac bo dinh thoi khi GATE = 0. Chiing ta chi can
cac 1énh “SETB TRx” va “CLR TRx”.

Vi du:

Tim gia tri cho TMOD néu ta mudn 1ap trinh by Timer0 & ché d6 2 su dung
thach anh XTAL 8051 1am ngudn dong hd va sir dung cac 1énh dé khoi dong va
dung b dinh thoi.

Loi giai:

TMOD = 0000 0010: B6 dinh thoi Timer0, ché d6 2 C/T = 0 dung ngudn
XTAL GATE = 0 d¢ dung phan mém trong dé khai dong va dimg bo dinh thoi.

% Cac ché d6 ciia by dém/dinh thoi (Timer Mode)

Nhu vay, bay gio chiing ta dd c¢6 hiéu biét co ban vé vai tro ciia thanh ghi TMOD,
chung ta s& xét ché do cua bo dinh thoi va cach chiing duoc 1ap trinh nhu thé nao dé
tao ra mot do tré thoi gian. Do ché do 1 va ché do 2 duge su dung rong rai nén ta di
xét chi tiét timg ché do mot.
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=|]_L . Mode 0
I:I-‘—I_ [ TCON Register

| 2 TR0
e

. THO TLO
M /°‘_’|||||||||iiii|||||

T"?[i |_| -
INTDEI:E °—4H ( Timer0: 0 - 8192 )

| o7 I IGATEI

TMOD Register
Hinh 3-20. Timer 0 — Mode 0

E& _ Mode 1
| TCON Register

Lol a2
P 0]
u lﬂ THO TLO
T°§|}i—"" TN o [ EREEE
INTDE [__l | :C'—‘E ( Timer 0: 0 - 65536 ]
bt 0 4,0
e @ | @

[cT | [cATE]
TMOD Register
Hinh 3-21. Timer 0 — Mode 1

A Mode 2
EEIE o TCON Register
| TRO

b M2 THO
P L 4 P TLO )

— LI

INTOE E_l 0—4“ [ Timer 0: 0-255 )
LERE ‘

[ cm | IGATE |
TMOD Register
Hinh 3-22. Timer 0 — Mode 2
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TCOI:I-::gister Mode 3

% osC. @ THO

Pins

[ /c TCON Reglster

2 l Timer1: 0 - 25‘5_]
bﬁ_(,‘i TLO

L 9 1° D o [[IITTTT]
—I—cd'g

Igg [MO-ZSJS_]
1' 4] I

[ cm | IGATE |
TMOD Register
Hinh 3-23. Timer 0 — Mode 3

TO

INTO

I | —

R/

<> Ngit timer.
Céc ngit timer c6 dia chi Vector ngit 1a 000BH (timer 0) va 001BH (timer 1). Ngat
timer x4y ra khi cac thanh ghi timer (TLx ITHX) tran va set co bao tran (TFx) lén 1.
Céc co timer (TFx) khong bi x6a bang phan mém. Khi cho phép cic ngat, TFx tu
dong bi x6a bang phan cing khi CPU chuyén dén ngit.
Vidu 1:

Trong chuong trinh dudi ddy ta tao ra mot song vudng véi do day xung 50%
(cung ty 1& giita phan cao va phan thap) trén chan P1.5. B6 dinh thoi Timer0 duoc
dung dé tao d6 tré thoi gian. Hiy phén tich chuwong trinh nay.

MOV  TMOD, #01 ; S dung Timer0 va ché d6 1(16 bit)
HERE : MOV  TLO, #O0F2H ; TLO = F2H, byte thép
MOV THO, #O0FFH ; THO = FFH, byte cao
CPL P1.5 ; St dung chén P1.5
ACALL DELAY
SJMP HERE ; Nap lai TH, TL
2 delay using timer0.
DELAY :
SETB TRO ; Khoi doéng bdé dinh thoi Timero0
AGAIN: JNB TFO, AGAIN ; Hién thi cd bd dinh thdi cho dén
; khi né vuot qua FFFFH.
CLR TRO ; Dung bd Timer
CLR TFO ; Xo4 cd& bd dinh thai 0

RET
Loi giai:
Trong chuong trinh trén day cha y cac budc sau:
1. TMOD duoc nap.
2. Gié tr1 FFF2H duoc nap va THO - TLO
3. Chan P1.5 duoc chon diing cho phan cao thap cua xung.
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4. Chuong trinh con DELAY dung bg dinh thoi duoc goi.

5. Trong chuong trinh con DELAY bd dinh thoi Timer0 dugc khéi dong boi
1énh “SETB TRO”

6. Bo Timer0 dém lén véi mdi xung dong hd duoc cap bdi may phat thach anh,
Khi bo dinh thoi dém ting qua céc trang thai FFE3, FFF4 ... cho dén khi dat
gia tri FFFFH. Va mot xung nita 1a n6 quay vé khong va bat cd bd dinh thoi
TFO = 1. Tai thoi diém nay thi 1énh JNB han xubng.

7. Bo6 Timer0 duoc dung bdi 1énh “CLR TRO”. Chuong trinh con DELAY két
thiic va qua trinh duoc 1ap lai.

Luu ¥ rang dé lip lai qua trinh trén ta phai nap lai cac thanh ghi TH va TL va khéi
dong lai bo dinh thoi véi gia thiét tan s6 XTAL = 11, 0592MHz.

........................................... > @ 0000

TF=0 TF=0 TF=0 TF=0 TF = 1
Vidu 2.

Chuong trinh dudi day tao ra mot song vudng trén chan P2.5 lién tuc bang viée sur
dung bd Timerl dé tao ra d6 tré thoi gian. Hay tim tan sd cua song vudng néu tan sb

XTAL = 11.0592MHz. Trong tinh toan khong dua vao tong phi ctia cic 1énh vong
lap:

MOV  TMOD, #O01H ; Chon Timer0, ché do6 1 (16 bit)
HERE : MOV  TL1, #34H ; Padt byte thip TL1 = 34H
MOV  THO, #76H ; Pat byte cao TH1 = 76H
; (gia tri bdé dinh thoi la 7634H)
SETB TR1 ; Khoi dong bd Timerl
AGAIN: JNB TF1l, BACK ; & lai cho dén khi
;bd dinh thoi dém qua 0
CLR TR1 ; Dung bd dinh thoi.
CPL P1.5 ; Bl chin P1.5 dé& nhan Hi, LO
CLR TF ; Xoa c0 bd dinh thoi
SJMP AGAIN ; Nap lai bd dinh thoi do ché ds 1

; khbng tu déng nap lai
Loi giai:

Trong chuong trinh trén ddy ta luu y dén dich ctiia SIMP. O ché d6 1 chuong
trinh phai nap lai thanh ghi. TH va TL mdi 1an néu ta mudn c6 séng dang lién tuc.
Duéi déy 1a két qua tinh toan:

Vi FFFFH - 7634H = 89CBH + 1 = 89CCH va 90CCH = 35276 la s6 lan
dém xung dong ho, do tré 1a 35276 x 1.085us = 38274ms va tan sé 1a Error!
Objects cannot be created from editing field codes.

Ciing dé y rang phan cao va phan thip cua xung song vudng 1 bing nhau.
Trong tinh toan trén day 1a chwa ké dén tong phi cac 1énh vong lip.

Bai tap:

Hay kiém tra chuong trinh sau va tim do tré thoi gian theo gidy, khong tinh
dén tong phi cac 1énh trong vong lip.

MOV  TMOD, #10H ; Chon bd Timerl, ché dé 1 (16 bit)
AGAIN: MOV  R3, #200 ; Chon bd dém d6 gitt cham 16n
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MOV  TL1, #08 ; Nap byte thidp TL1 = 08
MOV  TH1, #08 ; Nap byte cao TH1 = 01
SETB TR1 ; Khéi ddng Timerl
BACK: JNB TF1l, BACK ; gi®t nguyén cho dén khi
;bd dinh thdi quay vé 0
CLR TR1 ; Dung bd dinh thoi.
CLR TF1 ; Xod c& bd dinh thoi TF1
DJNZ R3, AGAIN ; Néu R3 khdéng bang

;khéng thi nap lai b6 dinh thoi.

3.5 Truyén thong noi tiép

Céc may tinh truyén dit liéu theo hai cach: Song song va ndi tiép. Trong truyén
dir liéu song song thuong can 8 hodc nhiéu dudng day dan dé truyén dir liéu dén mot
thiét bi chi cach xa vai budc. Vi du cia truyén dit lidu song song 14 cac may in va cac
6 cimg, mdi thiét bi st dung mot duong cap voi nhiéu day din. Mic du trong céac
truong hop nhu vy thi nhiéu dir liéu dugc truyén di trong mot khoang thoi gian
ngin bing cach dung nhiéu diy din song song nhung khoang cach thi khong thé 16n
dugc. Pé truyén dudx liéu di xa thi phai st dung phuong phap truyén ndi tiép.
Trong truyén thong nbi tiép dit liéu duge giri di timg bit mot so vai truyén song song
thi mot hodc nhiéu byte dugc truyén di cing mot lac. Truyén thong ndi tiép ciia 8051
1a cha d& cua chuong nay. 8051 di duogc cai sin kha ning truyén thong nbi tiép, do
viy c6 thé truyén nhanh dit liéu voi chi mét sé it ddy dan.
Cic co sé ciia truyén thong n(‘)i‘tiép. , ,

Khi mot bo vi xur Iy truyén thong voi thé gidi bén ngoai thi n6 cap dir licu
dudi dang ting khic 8 bit (byte) mot. Trong mot sd truong hop chiang han nhu cac
may in thi théng tin don gian duoc 13y tir dudng bus dit lidu 8 bit va duoc gui di t6i
bus dit liéu 8 bit ciia mdy in. Diéu nay c6 thé lam viéc chi khi duong cap bus khong
qué dai vi cac duong cap dai lam suy giam tham chi lam méo tin hi¢u. Ngoai ra,
duong dir lidu 8 bit gid thuong dat. Vi nhitng 1y do nay, viéc truyén thong ndi tiép
duoc ding dé truyén dir liéu giita hai hé théng & cach xa nhau hang trim dén hang
triéu dam. “Hinh 3-24. Truyén thong” 13 so d6 truyén ndi tiép so voi so dd truyén song
song.

Truyén nbi tiép Truyén song song

Bén truyén » Bén nhan

Bén truyén Bén nhan

) . Hinh 3-24. Truyén théng )
Thuc t€ 1a trong truyén thong ndi ti€p la mot duong dir li¢u duy nhat dugc dung
thay cho mot duong dit liéu 8 bit cta truyén théng song song 1am cho né khéng chi
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ré hon rat nhi€u ma né con mo ra kha nang dé hai may tinh ¢ cach xa nhau c6 truyén
thong qua duong thoai.

Dbi véi truyén thong ndi tiép thi dé 1am duoc cac byte dit liéu phai duogc
chuyén d6i thanh cac bit ni tiép str dung thanh ghi giao dich vao - song song - ra -
ndi tiép. Sau d6 nod co thé dugc truyén quan mot duong dit lidu don. Piéu nay ciling
c6 nghia 12 & déu thu ciing phai c6 mot thanh ghi vao - nbi tiép - ra - song song dé
nhan dit liéu ndi tiép va sau d6 goi chung thanh ting byte mot. T4t nhién, néu dir liéu
dugc truyén qua dudng thoai thi nd phai dugce chuyén doi tir cac s6 0 va 1 sang 4m
thanh ¢ dang song hinh sin. Vi¢c chuyén ddi nay thuc thi boi mot thiét bi c6 tén goi
1a Modem 14 chir viét tit caa “Modulator/ demodulator” (diéu ché/ giai diéu ché).

Khi cy ly truyén ngén thi tin hiéu sb c6 thé dugc truyén nhu ndi ¢ trén, mot day
dan don gian va khong can diéu ché. Pay 1a cach cac ban PC va IBM truyén dit liéu
dén bo mach me. Tuy nhién, dé truyén dir liéu di xa dung cac dudng truyén chang
han nhu dudng thoai thi viéc truyén thong dir liéu nbi tiép yéu cau mot modem dé
diéu ché (chuyén cac s6 0 va 1 vé tin hiéu 4m thanh) va sau d6 giai diéu ché

Trong RS232 thi mirc 1 duge biéu dién boi - 3v dén 25v trong khi d6 muc 0 thi
g voi dién 4p + 3v dén +25v 1am cho dién ap - 3v dén + 3v 1a khong xac dinh. Vi
ly do nay dé két ndi mot RS232 bat ky dén mot hé vi diéu khién thi ta phai sir dung
cac bo bién d6i dién 4p nhu MAX232 dé chuyén doi cac murc 16-gic TTL vé mirc
dién ap RS232 va nguoc lai. Két ndi RS232 dén MAX232 duge nhu “Hinh 3-16 - Ghép
ndi RS232 véi 80517

8051 c6 hai chian duoc dung chuyén cho truyén va nhan dir liéu ndi tiép. Hai
chan nay duoc goi 13 TxD va RxD va 13 mot phan cua céng P3 (d6 1a P3.0 va P3.1).
chan 11 cua 8051 1a P3.1 duogc gan cho TxD va chan 10 (P3.0) dugc dung cho RxD.
Céc chan nay twong thich véi murc 16-gich TTL. Do vay chiing doi héi mot bo diéu
khién duong truyén dé chung twong thich véi RS232. Mot bo diéu khién nhu vay 1a
chip MAX232.

Trong phan nay chiing ta s& nghién ctru vé cac thanh ghi truyén thong nbi tiép
ctia 8051 va cach 1ap trinh chiing dé truyén va nhén dir liéu ndi tiép. Vi cac may tinh
IBM PC va tuong thich duoc st dung rat rong rai dé truyén thong véi cac hé dua
trén 8051, do vay ta chu yéu tap trung vao truyén thong nbi tiép ctia 8051 voi cong
COM ctia PC. Bé cho phép truyén dir lidu gitta may tin PC va hé thong 8051 ma
khong c6 bat ky 16i nao thi chiing ta phai biét chic rang toc do baud cia hé 8051
phai phu hop véi téc d6 baud cia cong COM may tinh PC duoc cho trong “Bang 3-12.

Mot s6 gia tri thuong ding trong truyén thong ndi tiép”.

Tham khao “[1]”
Céc thanh ghi can nghién ctru: SCON, SBUF, TMOD, TH1, TL1, ...
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8051 c¢6 1 cong UART lam viéc & chuan TTL, mic dinh sau khi khoi dong tat
cac céng ctia 8051 déu lam viéc & ché d6 vao ra sd, vi thé dé co thé sir dung UART
can phai cau hinh cho cong ndy lam viéc thong qua céc thanh ghi diéu khién va ghép
nbi twong thich v6i chuan rs232.

4051 MAXI33
TxD (1 5 2
3
RxD [ 10 -

DB-

Hinh 3-25. Ghép noi RS232 véi 8051
Céc thanh ghi diéu khién trong ché do UART:

a) SBUF: Ving dém truyén thong dir liéu ra/vao cong ndi tiép.

X X X X X X X X Value after Resat

SBUF | | | | | | | | | Bit name

bit7 bité bits bit4 bit3 bit2 bit1 bitd

- Viéc truyén dir liéu tuong ung véi viée nap cho SBUF mot gia tri
- Dit liéu nhén tir RxD ciing dugc luu vao SBUF
b) SCON: Thanh ghi diéu khién hoat dong cong ndi tiép

0 0 0 0 0 0 0 0 Value after reset

SCON | smo | sm1 | sm2 | REN | TB8 | RBE [ TI R | Bitname
bit?  bit6  bits  bitd  bitd btz bitt  bitd

Trong do:
Bit Mo ta

SMO

SM1 Luwa chon mode lam viéc

SM2

REN = 1: Cho phép nhan
= 0: Chi truyén

TBS (=1) Bit truyén thong thtr 8, dugc st dung khi truyén thong & ché do 9 bit

RBS (=1) Bit truyén thong tht 8, hé thong sé& tu dit né =1 néu phat hién khung
truyén 1a 9bit
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TI Co ngat truyén. Khi mot byte trong SBUF dugc truyén thanh cong thi
TI=1. Trudc khi truyén byte khac bit ndy can phai duoc x6a bang phan
mém

RI Co ngat nhan, Khi nhan thanh cong 1 byte vao SBUF thi RI=1. Sau khi

doc SUBF, RI can phaiduoc x6a bang phan mém

Lua chon mode lam viéc

SMO0 SM1 Mode Description Baud Rate
0 0 0 Thanh ghi dich 8 bit 1/12 tan s clock
0 1 1 8-bit UART CAu hinh qua timerl
1 0 2 9-bit UART 1/32 tan sé clock (hodc 1/64)
1 1 3 9-bit UART Céu hinh qua timer 1
<> Mode 0

Pay 1a ché do thanh ghi dich 8 bit, khong c6 bit start/stop, & ché d6 nay RxD
1a chan truyén nhén, con TxD phat xung dong bo.

Gun{é P
.

112

. TXD
o— I ™

— MU LI [T T T JSBUF

Hinh 3-26. Truyén théng néi tiép — Mode 0

- Qua trinh truyén bat dau khi ghi gia tri vao SBUF, két thuc dugc bao qua TI
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Pin RXD (D0 D1 X D2 X D3 X D4 X D5 X D6 X D7 )
Pin TXD | 1T LT LT LT LT L]

Bit TI

Hinh 3-27. Gian d6 thoi gian truyén noi tiép — Mode 0
- Qua trinh nhan ty dong boi hé théng va két thuc khi RI=1

T M T1L I
Pin RXD L U H U o o LU
Pin TXD | | | | | | | | | | | | | | |
Bit RI |

Hinh 3-28. Gian do thoi gian nhdn néi tiép — Mode 0

< Mode 1

Truyén thong bat dong bd v6i frame truyén 10 bit, gdm 1 start, 8 bit dit liéu
va 1 stop. TxD thuc hién truyén, RxD nhén dir liéu, téc do truyén cai dat qua Timer
1

TXD
— w4 ‘L
— L[] ISBUF

RXD f
— U 1T = e
W ]SCON

Hinh 3-29. Truyén nhdn néi tiép — Mode 1
- Qua trinh truyén:

START bit

Pin TXD ¥ _/BOXDTXDZXD3XDEXD5 X6 XDT STOP bit
Bit Tl I

Hinh 3-30. Gian do thoi gian truyén noi tiép — Mode 1
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- Qua trinh nhan

START bit

Pin RXD ¥ /D0XBTXZXD3XDEXD5 X6 X7 STOP bit
Bit Rl |

Hinh 3-31. Gian dé thoi gian nhén néi tiép — Mode 1

X Mode 2

Truyén thong bat dé)ng b0 voi frame truyén 11 bit, gém 1 start, 8 bit dir liu, 1
bit 1ap trinh dwoc(néu truyén 13 TBS, nhan 1a RB8) va 1 bit stop. TxD thuc hién
truyén, RxD nhén dir liéu, tbc d6 truyén cai dit qua Timer 1. Bit thir 9 thudng duoc
dung 1a bit phat hién 15i party.

- Qua trinh truyén

START bit

Pin TXD ¥ /0010203 XBEXD5E D6 XDTXTES STOP bit
Bit Ti |

Hinh 3-32. Gian d6 thoi gian truyén néi tiép — Mode 2

- Qua trinh nhéan:

START bit

Pin RXD ¥ /D01 X2 X3 XDEXDEXDEXD7XRED” STOP bit
Bit Rl |

Hinh 3-33. Gian d6 thoi gian nhdn néi tiép — Mode 2

< Mode 3
Mode 3 tuong tu mode 2 vé moi mat ngoai trur tdc d6 baud
< Téc do Baud
Trong mot s6 mode hoat dong cua céng ndi tiép thi tbc d6 baud phu thudc vao timer
1. Bé cai dat can qua cac budc sau:
- Cho phép timer 1 hoat dong va cho phép ngit tran timer 1
- Céu hinh cho timer 1 1am viéc & ché d6 tu nap lai

Cong thurce tinh:

138 B6 mén Ky thuat may tinh — Khoa Dién tir
Trudng PH Ky thuit Cong nghiép



Bai gidng . X . Chuong 3
Vixirly - Vi dieu khién Ho Vi diéu khién 8051

SMQOD
X Fyo
Baud_Rate = 2 =

6(1-SPDIx 12 x 32 x [256 - (BRL)]

(BRL) = 256 -
6(1-SPD)x12x 32 x Baud_Rate

- Pit gia tri cho thanh ghi TH1 tiy thudc vao téc do mong mudn theo bang

dudi
Baud Tan s6 thach anh Bit
Rate 1 0592 12 14.7456 16 20 SMOD
150 40h 30h 00 h 0
300 AOh 98 h 80 h 75h 2h 0
600 DO h cCh Coh BB h A9h 0
1200 ESh E6 h EO h DE h D5 h 0
2400 F4 h F3h FO h EF h EAh 0
4300 F3h EF h EF h |
4300 FAh F8 h F5h 0
9600 FDh FCh 0
9600 F5h I
19200 FDh FCh |
38400 FE h |
76800 FF h I

Bang 3-12. Mot 6 gid tri thwong diing trong truyén théng noi tiép
*» Mot sO vi du va bai tap:
Vidul:
Gia sir tan s6 XTAL = 11.0592MHz cho chwong trinh dudi day, hdy phét biéu a)
chuong trinh nay 1am gi? b) hay tinh toan tan s6 dugc Timer! st dung dé dit toc do
baud? va c) hiy tim téc d6 baud truyén dir liéu.

MOV A, PCON ; Sao ndéi dung thanh ghi PCON vao thanh ghi ACC
SETB ACC.7 ; bPat D7 = 0
MOV  PCON, A ; D4t SMOD = 1 dé tidng gip db6i tan

;86 baud véi tan sb XTAL cb dinh
MOV  TMOD, #20H ; Chon bd Timerl, ché d6 2, tu déng nap lai
MOV  TH1, - 3 ; Chon tbéc dé baud 19200
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; (57600/3=19200) vi SMOD = 1
MOV  SCON, #50H ; Péng khung dit 1iéu gdm 8 bit
;dt 1liéu, 1 Stop va cho phép RI.

SETB TR1 ; Khoi doéng Timerl
MOV A, #'B’ ; Truyén ky tu B

A 1l: CLR TI ; Khang dinh TI = 0
MOV  SBUF, A ; Truyén né

H 1:JNB TI, H 1 ; Cho & day cho dén khi bit cubdi dugc gui di
SJMP A 1 ; Tiép tuc gui “B”

Loi giai:

a) Chuong trinh nay truyén lién tuc ma ASCII cua chit B (& dang nhi phan 1a 0100
0010)

b) Véi tan s6 XTAL = 11.0592MHz va SMOD = 1 trong chuong trinh trén ta co:
11.0592MHz/12 = 921.6kHz 1a tan s chu trinh may, 921.6kHz/16 = 57.6kHz
1a tAn sb dugc Timerl st dung dé dat tbe d6 baud

¢) 57.6kHz/3 = 19.200 14 toc do can tim

Vi du 2:

Tim gia tr1 TH1 (& dang thap phan va hex) dé dat tbc d6 baud cho cac truong
hop sau.

a) 9600 b) 4800 néu SMOD = 1 va tan s6 XTAL = 11.0592MHz

Loi giai:

Véi tan s6 XTAL = 11.0592MHz va SMOD = 1 ta ¢6 tan s cdp cho Timerl la
57.6kHz.

a) 57.600/9600 =6 do vay TH1 =-6 hay TH1 =FAH

b) 57.600/4800 = 12 do vay TH1 =- 12 hay TH1 = F4H

SMOD=1
11.0592MHz
" 57600Hz To
>+ —>i
28800Hz fimer
XTAL o =12 > 28800Hz to set
oscillator 921.6kHz > +32 f—ou—3baud

SMOD=0
Bai tap:
Hay tim téc 6 baud néu TH1 = -2, SMOD = 1 va tan s6 XTAL = 11.0592MHz. Téc
do nay co duoc hd trg boi cac may tinh IBM PC va tuong thich khong?

3.6 Xuly ngz“it

Mot ngit 1a mot sy kién bén trong hodc bén ngoai 1am ngat bo vi diéu khién dé
bao cho no biét rang thiét bi can dich vu ciia nd. Trong chwong ndy ta tim hiéu khai
niém ngét va lap trinh ngjt.

Mot bo vi didu khién co thé phuc vu mét vai thiét bi, co hai cach dé thuc hién
diéu nay d6 1a st dung cac ngat va thaim do (polling). Trong phuong phap sir dung
cac ngat thi mdi khi c6 mot thiét bi bat ky can dén dich vu cia né thi nd bao cho bd
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vi diéu khién bang cach giri mot tin hiéu ngit. Khi nhan dugc tin hiéu ngat thi bo vi
diéu khién ngét tat ca nhiing gi no dang thuc hién dé chuyén sang phuc vu thiét bi.
Chuong trinh di ciing voi ngat duoc goi 1a trinh dich vu ngat ISR (Interrupt Service
Routine) hay con goi 1a trinh quan 1y ngat (Interrupt handler). Con trong phuong
phap tham do thi bd vi diéu khién hién thi lién tyc tinh trang ctia mot thiét bi di cho
va diéu kién thoa man thi no phuc vu thiét bi. Sau d6 nd chuyén sang hién thi tinh
trang cua thiét bi ké tiép cho dén khi tit ca déu duoc phuc vu. Mic du phuong phap
tham do c6 thé hién thi tinh trang ctia mot vai thiét bi va phuc vu mdi thiét bi khi cac
diéu kién nhat dinh duoc thoa man nhung né khong tin dung hét cong dung cta bd
vi diéu khién. Piém manh cta phuong phap ngét 14 bd vi diéu khién co thé phuc vu
duoc rat nhiéu thiét bi (tit nhién 1a khong tai cung mot thoi diém). Mdi thiét bi c6
thé nhan duoc su chu y cua by vi diéu khién dua trén muc wu tién dugc gan cho no.
Doi voi phuong phap thim do thi khong thé gan muc wu tién cho céc thiét bi vi né
kiém tra tat ca moi thiét bi theo kiéu hoi vong. Quan trong hon 1a trong phuong phap
ngat thi bo vi diéu khién ciing con c6 thé che hoic 1am lo mét yéu cau dich vu cua
thiét bi. Diéu nay lai mot 1an nira khong thé thyuc hién duogc trong phuong phap thim
do. Ly do quan trong nhét 12 phuong phap ngat dugc wu chudng nhat 1a vi phuong
phap tham do 1am lang phi thoi gian ctia bo vi diéu khién bang cach hoi do timg thiét
bi ké ca khi ching khong can dén dich vu.

Vi du trong cac bd dinh thoi, ta da dung 1énh “JNB TF, dich” va doi cho dén
khi bo dinh thoi quay trd vé 0. Trong vi du do, trong khi cho doi thi ta co thé lam
viéc duoc gi khac c6 ich hon, chiang han nhu khi str dung phuong phap ngét thi bo vi
diéu khién co6 thé di lam cac viéc khac va khi co TF bat 1én né s& ngit bo vi diéu
khién cho du n6 dang 1am bat ky diéu gi.

Trinh phuc vu ngat.

D6i v6i moi ngét thi phai c6 mét trinh phuc vu ngit ISR hay trinh quan 1y
ng'flt. khi mot ngét dugc goi thi b vi diéu khién phuc vu ngét. Khi moét ngét dugc goi
thi bo vi diéu khién chay trinh phuc vu ngét. DPéi voi mdi ngét thi c6 mot vi tri cb
dinh trong bo nh& dé gilr dia chi ISR ctia n6. Nhom cdc vi tri nhé dugce danh riéng dé
guri cac dia chi cia cac ISR dugc goi 1a bang véc to ngit, xem “Hinh 3-35. Bang
vector ngét va vi dy”

8051 hd tro 5 loai ngat, ¢ thé cho phép hodc cAm ngit voi timg loai thong qua
thanh ghi diéu khién ngat IE, hodc c6 thé cam tat ca cac ngat thong qua bit EA.

Céc tin hiéu diéu khién ngit c6 thé duoc mo ta nhu hinh dudi
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Register TCON

INTO ITo a-|>°___
il

INT1 IT1 o ’o —
—+=8 =]

TFO

Timer 0

TF1

Timer 1

T
UART OR

PINS

Hinh 3-34. Cdc tin hiéu diéu khién ngit

Register IE

l

8051

O hinh trén chi ¢6 1 diém chi y d6 14 hai tin hi¢u ITO va IT1, hai bit nay lya
chon nguyén nhan ngat cho 2 ngat ngoai INTRO va INTR1. Néu =1 thi ngat tai suon

am, =0 ngat tai sudn duong

Thanh ghi diéu khién ngit IE

0 X 0 0 0 0 0 0 Value after Reset
IE | EA ET2 | ES | ETM | EX1 | ET0O | EX0 | Bitname
bit7 bit6 bit5 hitd bit3 bit2 bit1 bit0
Trong do6:
Bit Mo ta
EA Cho phép/cam ngat toan cuc
= 0: CAm tat ca cac ngat
= 1: Cho phép cac ngat
ES = 0: CAm ngt truyén thong ndi tiép
= 1: Cho phép ngit truyén thong nbi tiép
ET1 = 0: Cam ngat Timer 1
= 1: Cho phép ngat Timer 1
EX1 = 0: Cam ngat ngoai vi INTO
= 1: Cho phép ngat ngoai vi INTO
ETO = 0: Cam ngat Timer 0
= 1: Cho phép ngat timer 0
EXO0 = 0: Cam ngat ngoai vi INT1
= 1: Cho phép
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% Cac bwéc khi thwe hién mét ngit.
Khi kich hoat mot ngét bo vi diéu khién di qua cac bude sau:
1. N6 két thuc 1énh dang thuc hién va luu dia chi caa 1énh ké tiép (PC)
vao ngan xép.

2. N6 ciing luu tinh trang hién tai cia tit ca cac ngat vao bén trong (nghia
1a khong lwu vao ngin xép).

3. N6 nhay dén mot vi tri ¢d dinh trong bd nhd duoc goi la bang véc to
ngét nd1 luu gitr dia chi cia mot trinh phyc vu ngét.

4, B6 vi diéu khién nhan dia chi ISR tir bang véc to ngit va nhay toi do.
N6 bat dau thuc hién trinh phuc vu ngét cho dén Iénh cudi cung cua ISR 1a RETI (tré
vé tlr ngat).

5. Khi thyc hién 1énh RETI b6 vi diéu khién quay trd vé noi nd di bi

ngat. Trudc hét né nhan dia chi ciia bd dém chuong trinh PC tir ngin xép bang cach
kéo hai byte trén dinh cua ngan xép vao PC. Sau d6 bat dau thuc hién cac 1énh tr dia
chi do.

Luu ¥ & budc 5 dén vai tro nhay cam ctia ngin xép, vi Iy do nay ma ching ta
phai can than khi thao tac cac ndi dung ctia ngin xép trong ISR. Pic biét trong ISR
cling nhu bat ky chuong trinh con CALL nao s6 1an day vao ngan xép (Push) va sb
1an 14y ra tir n6 (Pop) phai bang nhau.

% LAp trinh ngit

Khi ¢6 mot ngit, chuong trinh chinh sé& bi dirng, con troé chuong trinh ngay lap

tirc dugc chuyén dén mot dia chi quy dinh sin trong ban vector ngit nhu hinh dudi:

ORG 0 Interrupt | ROM Location Pin
rom_start: LIMP

main_code Reset 0000H 9
,OEG 13HLJMP INTO 0003H P3.2
int1_vec:

int1_isr TFO 000BH

ORG 30H INT1 0013H P3.3
ma|n_code: :bla bla TF1 001BH

int1_isr: :bla bla S0 0023H

Hinh 3-35. Bang vector ngdt va vi du

Mot so vi du va bai tap:

Vidu1:

Hay chi ra nhimg 1énh dé a) cho phép ngat ndi tiép ngat Timer0 va ngit phan ctng
ngoai 1 (EX1) va b) cam (che) ngit Timer0 sau do c) trinh bay cach cim tit ca moi
ngit chi bang mot 1énh duy nhit.

Loi gidi:
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a) MOV IE, #10010110B : Cho phép ngat ndi tiép, cho phép ngat Timer0 va
cho phép ngit phan clrng ngoai.
Vi IE 13 thanh ghi c6 thé danh dia chi theo bit nén ta c6 thé st dung cac 1énh sau day

dé truy cap dén cac bit riéng ré& ciia thanh ghi:

SETB IE.7 : EA =1, Cho phép tat ci moi ngat
SETB IE.4 : Cho phép ngit ndi tiép
SETB IE.1 ; Cho phép ngat Timerl
SETB IE.2 : Cho phép ngit phan cting ngoai 1
(tit ca nhiing 1énh nay twong duong véi 1énh “MOV IE, #10010110B” trén day).
b) CLR IE.1 : Xo4 (che) ngat Timer0
c) CLR IE.7 : Cam tat ca moi ngét.
Vidu 2:

Hay viét chuong trinh nhan lién tyc dir lidu 8 bit & cong PO va guri né dén cong P1
trong khi n6 cung lac tao ra mot song vudng chu ky 200us trén chan P2.1. Hay su
dung b Timer0 dé tao ra song vuong, tan sb cua 8051 1a XTAL = 11.0592MHz.
Loi gidi:

Ta stir dung bd Timer0 ¢ ché do 2 (tu dong nap lai) gia tri nap cho THO 1a
100/1.085us = 92.

; - - Khi kh&i tao vao chuong trinh main tranh ding khdéng gian.
; Pia chi danh cho bang véc to ngit.
ORG 0000H

CPL P2.1 ; Nhay dén bang véc to ngit.
; - - Trinh ISR danh cho Timer0 dé tao ra séng vudng.
ORG 0030H ; Ngay sau dia chi bang véc-to ngit
MAIN: TMOD, #02H ; Chon bd Timer0, ché d6 2 tu nap lai
MOV PO, #OFFH ; Ly PO lam cdng vao nhédn dtt 1iéu
MOV  THO, # - 92 ; P4t THO = A4H cho - 92
MOV IE, #82H ; IE = 1000 0010 cho phép Timero
SETB TRO ; Khoi dong bd TimerO
BACK: MOV A, PO ; Nhan d% liéu vao tu cdng PO
MOV P1, A ; Chuyén dtr 1iéu dén cdéng P1
SJMP BACK ; Tiép tuc nhan va chuyén dix 1liéu

; Chtumg nao bi ngdt bdi TFO
END

Trong vi du 2 trinh phyuc vu ngit ISR ngan nén nd c6 thé dat vira vao khong
gian dia chi danh cho ngit Timer0 trong bang véc to ngat. T4t nhién khong phai lac

nao cling lam dugc nhu vay. Xét vi du 3 dudi day.
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Vidu 3:

Hay viét lai chuong trinh ¢ vi du 2 dé tao séng vudng véi murc cao kéo dai
1085us va muc thip dai 15us voi gia thiét tin s6 XTAL = 11.0592MHz. Hay sir
dung bd dinh thoi1 Timerl.

Loi giai:
Vi 1085us 1a 1000x1085us nén ta can st dung ché do 1 cta bd dinh thoi

Timerl.

;Khi khéi tao tranh st dung khéng gian danh cho bang véc to ngét.
ORG 0000H

LJMP MAIN ; Chuyén dén bang véc to ngit.
; - - Trinh ISR d6i véi Timerl dé tao ra xung vudng
OR6 001BH ; Pia chi ngdt cua Timerl
; trong bang véc to ngit
LJMP ISR T1 ; Nhay dén ISR

; - - Bat dau céc chuong trinh chinh MAIN.

ORG 0030H ; Sau bang véc to ngit

MAIN: MOV  TMOD, #10H ; Chon Timerl ché db& 1
MOV PO, #O0FFH ; Chon céng PO 1lam dau vao nhan dit liéu
MOV TL1, #018H ; P&t TL1 = 18 byte thdp cua - 1000
MOV  TH1, #O0FCH ; bPat TH1 = FC byte cao cua - 1000
MOV IE, #88H ; IE = 10001000 cho phép ngidt Timerl
SETB TR1 ; Khoi dong bd Timerl

BACK: MOV A, PO ; Nhan dt liéu dau vao & cbng PO
MOV P1, A ; Chuyén dir 1liéu dén P1
SJMP BACK ; Tiép tuc nhan va chuyén dit liéu

; - - Trinh ISR cta Timerl phai dugc nap lai vi & ché &6 1

ISR T1: CLR TR1 ; Dung bdé Timerl
CLR P2.1 ; P2.1 = 0 bdt dau xung mic thip
MOV R2, #4 ; 2 chu ky mdy MC (Machine Cycle)

HERE : DJIJNZ R2, HERE ; 4 2 MC = 8 MC
MOV  TL1, #18H ; Nap lai byte thip gid tri 2 MC
MOV TH1, #OFCH ; Nap lai byte cao gia tri 2 MC
SETB TR1 ; Khoi déng Timerl 1 MC
SETB P2.1 ; P2.1 = 1 bat P2.1 trd lai cao
RETI ; Trd vé chuong trinh chinh
END

Luu ¥ rang phan xung muc thap dugc tao ra boi 14 chu ky mirc MC va mbi
MC = 1.085us va 14 x 1.085us = 15.19us.
Bai tap:

Viét mot chuong trinh dé tao ra mot soéng vudng tan s 50Hz trén chan P1.2.
Gid st XTAL = 11.0592MHz.
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/7
L X4

Thi tw wu tién ngit

Khi ¢6 hai hay nhiéu ngit cung luc xay ra, hodc mot ngit dang thuc hién thi

mo ngat khac yéu cau thi ngat nao cé do uu tién hon s€ dugc uvu tién xur ly.

C6 3 cap d6 wu tién ngat trong 8051

Ngit reset 1 ngt c6 muirc vu tién cao nhit, khi reset xay ra tit ca cac ngat
khac va chuong trinh déu bi dimg va vi diéu khién trd vé ché do khoi dong
ban dau.

Ngat mirc 1, chi c6 reset méi cé thé cAm ngat nay

Ngat muc 0, cac ngat mure 1 va reset c6 thé cam ngat nay.

Viéc dat chon mirc uu tién ngét 1a 1 hodc 0 théng qua thanh ghi IP. Viéc xir 1y wu

tién ngat ciia 8051 nhu sau:

Néu 1 ¢6 do wu tién cao hon mot ngét dang duogc xu ly xudt hién thi, ngét co
wu tién thap ngay 1ap tic bi dimg dé ngit kia dwoc thuc hién
Néu 2 ngit ciing yéu cau vao 1 hoi diém thi ngit c6 mirc uu tién hon s& duoc
xur ly trudce
Néu 2 ngit c6 cung mirc vu tién cung yéu ciu vao 1 thoi diém thi tha ty dugc
chon nhu sau:

o INTRO

o Timer 0

o INTR1

o Timer 1

o UART

Thanh ghi IP

IP

X X 0 0 0 0 0 0 Value after Reset

PT2 ) PT1 PX1 PTO PX0 | Bitname

bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

Trong d6: Cac bit tir 0 dén 5 dat muc ngit 1a 0 hodc 1 cho cac ngit twong tmg nhur

sau:
- PS: UART
- PTI: Timer 1
- PXI1:INTR 1
- PTO: Timer O
- PXO0:INTR O
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3.7 Cau héi va bai tap cudi chwong

Cau 1. Néu cic budc cu hinh cho timer 0 mode 1 st dung ngit

Cau2. Néu cic budc cau hinh cho timer 1 mode 1 st dung ngat

Cau 3. Néu cac budc cau hinh cho counter 0 mode 1 sir dung ngit

Cau 4. Néu cac budc cau hinh cho counter 1 mode 2 sir dung ngit

Cau5. Néu cic budc khoi tao truyén thong ndi tiép

Cau 6. Néu cac budc khoi tao ngit ngoai 0 theo mirc thap

Cau7. Néu cac budc khoi tao ngit ngoai 0 theo sudn xudng

Cau 8. Néu cic budc khoi tao ngat ngoai 1 theo mirc thip

Cau 9. Néu cac budc khoi tao ngat ngoai 1 theo sudn xudng

Céu 10. Tinh gi4 tri TH, TL cho Timer 0, tran sau mdi 60us, biét tan s6 thach
anh la 16Mhz

Céau 11. Tinh gia tri TH, TL cho Timer 1, tran sau mdi 90us, biét tan s thach
anh 1a 12Mhz

Cau 12. Tinh gid tri TH, TL cho Timer 1, tran sau mdi 60ms, biét tin sb thach
anh la 20Mhz

Cau 13. Tinh gié tri TH, TL cho Timer 1, tran sau mdi 550us, biét tan sd thach
anh 1a 11.0592Mhz

Cau 14. Cho tan s6 thach anh Fxtal= 8MHz, baud=9600bps, tinh gi4 tri TH1

Cau 15. Cho tan s6 thach anh Fxtal=10MHz, baud=9600bps, tinh gi4 tri TH1

CAu 16. Cho tan s thach anh Fxtal= 8MHz, baud=19200bps, tinh gia tri THI

Céu 17. Cho tan s6 thach anh Fxtal=10MHz, baud=19200bps, tinh gia tri TH1

Cau 18. Cho tan s6 thach anh Fxtal= 8MHz, baud=19200bps (cau hinh nhan
doi toc do baud), tinh gia tri TH1

Cau 19. Cho tan sb thach anh Fxtal=10MHz, baud=19200bps(ciu hinh nhan
d6i toc d6 baud), tinh gid tri TH1

Ciu 20. Viét chuong trinh mdi khi bAm va giit phim thi dén LED nhap nhay.
Biét phim bam tich cyc mirc 0, ghép vao chan P0.0, LED mic cuc duong vao
P2.0, cyc Am qua tré 280Q xuéng GND

Cau 21. Viét chuong trinh mdi khi bAdm va giit phim thi dén LED nhap nhay.
Biét phim bam tich cyc mirc 0, ghép vao chan P0.1, LED mac cuc duong vao
P2.1, cyc am qua tré 280Q xuéng GND

Ciau 22. Viét chuong trinh lién tuc nhip nhay dén LED, néu bam va giit phim
thi ngimg nhap nhay LED. Biét phim bam tich cuc muc 0, ghép vao chan
P0.0, LED mic cuc duong vao P2.3, cuc 4m qua tré 280Q xudng GND

Ciu 23. Viét chuong trinh lién tuc nhip nhay dén LED, néu bam va giit phim
thi ngimg nhap nhay LED. Biét phim bam tich cuc muc 0, ghép vao chan
P1.0, LED mic cuc duong vao P2.5, cuc 4m qua trd 280Q xuéng GND

Cau 24. Viét chuong trinh con nga"lt va khéi tao nga"lt Timer 0, mode 1, vé4i tan
sb tran 1a 200K Hz, biét tan sb thach anh F,,=8MHz
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Cau 25. Viét chuong trinh con ngét va khai tao ngét Timer 0, mode 1, véi tan
s6 tran 1a 400KHz, biét tAn sb thach anh F,;,=11.0592MHz

Ciu 26. Viét chuong trinh con ngét va khéi tao ngét Timer 0, mode 2, v6i chu
ky tran 12 T=200us, biét tan s6 thach anh Fy,=11.0592MHz

Céu 27. Viét chuong trinh con ngit va khoi tao ngat Timer 1, mode 1, vdi tan
s6 tran 1a 200K Hz, biét tan sb thach anh F,,=8MHz

Cau 28. Viét chuong trinh con ngét va khoi tao ngét Timer 1, mode 1, véi tan
s0 tran 1a 400KHz, biét tan so thach anh F,,=11.0592MHz

Cau 29. Viét chuong trinh con ngét va khoi tao ngat Timer 1, mode 2, v&i chu
ky tran 1a T=255us, biét tan s6 thach anh F,,=8MHz

Ciu 30. Viét chuong trinh con ngét va khoi tao ngat Timer 1, mode 2, v6i chu
ky tran 1a T=200us, biét tin s6 thach anh F,,=11.0592MHz

Cau 31. Viét doan Iénh khoi tao truyén thong ndi tiép biét tan sd thach anh 1a
8MHz, téc d6 baud=9600bps.

Ciu 32. Viét doan lénh khoi tao truyén thong ndi tiép biét tan s6 thach anh 13
16MHz, téc d6 baud=19200bps.

Ciu 33. Viét doan 1énh khoi tao truyén thong ndi tiép biét tin sd thach anh 1a
20MHz, téc d6 baud=19200bps.

Ciu 34. Thiét ké va viét chuong trinh con doc ma trdn 2x2 nat bAm (nit bim
dugc danh sb tir 1 dén n), két qua tra vé 1a sb thtr tu nat bam, néu khong co
nat ndo dugc bam, tra vé 0. Biét nit bam dugc ghép hang vao P1, cot vao P2.

Ciu 35. Thiét ké va lap trinh hién thi s6 1234 & 4 LED 7 thanh. Biét 4 LED la
chung am, mac chung BUS dit liéu (a..h).

Céu 36. Viét chuong trinh truyén lién tuc tén minh 1én may tinh qua dudng
RS232, v6i tde d6 baud = 9600bps

Ciu 37. Hay lap trinh cho 8051 dé nhén cac byte dir liéu ndi tiép va dit chung
vao cong P1. Dit tbc do baud 1a 4800bps, 8 bit dit lidu va 1 bit Stop.

Cau 38. Hay lap trinh cho 8051 dé nhan cac byte dir li¢u ndi tiép va dat ching
vao cong P2. Dit tbc do baud 1a 9600bps, 8 bit dit liéu va 1 bit Stop.

Ciau 39. Viét chuong trinh truyén thong véi may tinh, néu may tinh gui ky tu
‘a> thi 8051 gui tra vé ky tu ‘b’, néu may tinh giri ky ty ‘b’ thi 8051 giri tra vé
ky tu ‘c’,...

Ciu 40. Viét chuong trinh truyén thong v6i may tinh néu may tinh giri xubng
chit “Ten’ thi 8051 gt tra vé tén minh (thi sinh).

Ciu 41. Hay viét chuong trinh nhan lién tuc dit liéu 8 bit & cong PO va giri n6
dén cong P1 trong khi né cing luc tao ra mot song vudng chu ky 200us trén
chan P2.1. Hay st dung by Timer0 dé tao ra song vudng, tan s6 cta 8051 1a
FxraL =11.0592MHz.

Cau 42. Hay viét chuong trinh nhén lién tuc dir liéu 8 bit & céng PO va gtri né
dén cong P1 trong khi né cing luc tao ra mot séng vudng véi mire cao kéo dai
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1085us va muc thap dai 15us v6i gia thiét tn sd Fxrap = 11.0592MHz. Hay
st dung bd dinh thoi Timerl.

Céu 43. Hiy viét chuong trinh trong d6 8051 doc dir liéu tir cong P1 va ghi nd
t6i cong P2 lién tuc trong khi dwa mot ban sao dir liéu t6i cong COM nébi tiép
dé thuc hién truyén ndi tiép gia thiét tan s XTAL 1a 11.0592MHz va toc do
baud 1a 9600bps.

Ciu 44. Hay viét chuong trinh trong d6 8051 nhan dit liéu tir cong P1 va giri
lién tuc dén cong P2 trong khi d6 dir liéu di vao tir cong ndi tiép COM duoc
guri dén céng PO. Biét tan s6 Fxra;=11.0592MHz va tdc dd baud 9600bps.

Cau 45. Hay viét mot chuong trinh dé thuc hién cac cong viéc sau:

a. Nhan di liéu ndi tiép va guri né dén cong PO.

b. Doc dir liéu tir cong P1, truyén ndi tiép va sao chép dén cong P2.
c. St dung Timer0 tao séng vudng tan sé 5kHz trén chan PO.1

gia thiét tan s6 XTAL = 11.0592MHz va téc do baud 4800.

B§ mén Ky thuat may tinh — Khoa Dién tir 149
Trudng PH Ky thuit Cong nghiép



Bai gidng . , Chuong 3
Vixtly - Vi diéu khién Ho Vi diéu khién 8051

(Trang ndy nén bo trong)
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CHUONG 4. UNG DUNG

Muc tiéu

Giup sinh vién hoc tap va thyc hanh theo cac vi du mau, nham nang cao trinh
do 1ap trinh caa sinh vién.

Tém tit:

Ung dung cdc vi diéu khién dé dé ldp trinh giao tiép voi thé gici thire théng qua
cdc vidu:
- Ghép noi vi diéu khién véi hién thi 7 thanh
- Ghép noi vi diéu khién véi man hinh LCD
- Ghép nbi vi diéu khién véi ban phim
- Ghép néi vi diéu khién véi cdc bé chuyén doi ADC va DAC

- Ghép noi vi diéu khién voi step motor
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4.1 Nhap nhay ddy LED don
Muc dich cta vi du ndy khong phai 1a dé chimg minh hoat dong ctia dén LED, nd
dung dé biéu thi sy hoat dong cua cac vi diéu khién.

So do chung ctia nhém vi vu voi LED chiing ta ding so ¢ nhu sau:

C1 U1
33p 19 b XTAL1 P0.0/ADO %
P0.1/AD1 |32
p FXTAL @ PO.2/AD2 (—3L
XTAL2 PO.3/AD3 32
— C2 P0.4/AD4 [—=-
——I )—J P0.5/AD5 %
P PO.6/ADS [—3>
Q—ﬂ E RST PO.7/AD7 [—==
C3 9
P2.0/A8 |21
R1 P2.1/A9 —gg
' » P22/A10 23
2 PSEN P23IA11 24
30 1 ALE P2.4iA12 22
904 o P2.5/A13 %
| = vce P26/A14 [
3] . GND P2.7/A15 28
; P10 P3.0/RXD %
2P P3ATXD (—11
2 P12 P3.2/INTO [—1=
e IE P3IINTI [
2 P14 P3.4/T0 |2
& P15 P35TI o
L P16 PI6WR (—
P17 P3.7/RD [—L
ATB9C51
D1
LED

R
220

‘ _ Hinh 4-1. Mach nhip nhéy LED don
So d6 nay la so d6 nguyén ly thuc khi thiét ké mach dé chay mach in. Nhung

trong m6 phong, chung ta chi don gian 1a mé phéng nguyén 1y hoat dong ciia mach,
nén mot sb linh kién c6 thé bo qua, vi chiung di duoc phan mém mé phong Proteus
dat mic dinh roi.

Maic dinh, chiing ta stir dung Fxtal=12MHz.

Cu the, so d6 md phdng chi can nhu sau:

U1

29 bxTaLt P0.0/ADO [—32
P0.1/AD1 |—=
© P0.2/AD2 %
281 xTAL2 PO.3/AD3 [—32
PO.4/AD4 32
P0.5/ADS |2+
o PO.6/ADS |2
=2 RrsT P0.7/AD7 |32
P2.0/A8 |21
P21/A9 [—22.
» P22/At0 23
2 Fsen P23/AT1 22
D ae P24/AT2 (25
3 1Ea P25/A13 (25
P26/Ata 2L
P2.7/A15 |22
P10 P3.ORXD (2
P11 P3O (1
21 P12 P3.2/INTO [—=
P13 P3IINTT [
P14 P34 (1t
P15 P35I (—2
P16 P3OWR (—S
P17 P3.7IRD |—LL

AT89CS

JIITIIIIE

Hinh 4-2. Mach nhdp nhéy LED don trong mé phéng.
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M6t s6 ham miu:

Trong tit ca cac vi du vé LED, chung ta déu str dung mét chwong trinh con (CTC)
tao tré, thudng dit tén 13 Delay. Chuong trinh con Delay dugc viét bang cach tao ra
nhiéu vong lap 16ng nhau, nham tiéu ton thoi gian. Khoang thoi gian bao nhiéu duoc
tinh dya theo tan s thach anh (Fxtal), s vong lip, sé lan goi CTC.

Churong trinh con Delay ¢ thoi gian ¢é dinh:

Delay:mov R7, #10
DL:mov R6, #255
DL1:mov R5,#255
DL2:djnz r5,dl2
djnz R6,DL1
DJNz R7, DL
ret
Ma nguén 4-1. Delay
Gia tri nap vao R7, R6, R5 ¢6 thé duoc thay d6i ty thoi gan yéu cau.

Chirong trinh con Delay c6 thoi gian thay doi tiry lic goi:

DelayX macro Tdelay Y tuong la viét CTC trong mot
local DL1,DL2,DL3 MACRO, truyén tham sb thoi gian tré
push 7 \ I C s A ;
push 6 vao tham so tai luc goi ham. Nhu vay, co
push 5 thé v6i mdi lan goi ham khic nhau,
mov R7,#Tdelay chuong trinh con Delay s€ dugc truyén
DL1 :mov R6,#100 thot gian khac nhau, va khoang thoi gian

DL2 :mov R5,#100 tré 1a nhu nhau

DL3:djnz R5, D13
djnz R6, D12
djnz R7, D11

pop 5
pop 6
pop 7

endm

Ma nguon 4-2. DelayX
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Nhép nhay cé cong P1:
Mudn LED nhép nhay trén cong P1, chiing ta tit LED, tré rdi bat LED, tré.
So dbd nhu “Hinh 4-1. Mach nhdp nhdy LED don”, so d6 thuat toan va mé ngudn

nhu hinh dudi day:
org 0
(Nhép nhay LED P1) SemnEe .
P > Nhan: Start mov P1,#0x00
Y call delay
P1=0 Tat LED mov P1,#0xff
Jr call delay
Delay Tr& dé nhin I SHEEitE
trang thai LED delay:mov R7, #10
DL:mov R6,#255
P1=FFh Bat LED DL1:
mov R5,#255
¢ DL2:djnz r5,dl2
Tré dé nhin -
Delay o djnz R6,DL1
trang thai LED DJNZ R7, DL
4 e

end

Hinh 4-3. Thuét toén: Nhap nhay P1 M4 nguén 4-3. Nhap nhdy céng P1

Nhap nhay LED P1 org 0
Macro Jmp maln

// Khai bado DelayX tai day

PP > Nhéan: Start - ‘A
Y // Xem: “Mangudn 4-2. DelayX”
P1=0x55 T4t LED sbit LO= P2.0
¢ main:
DelayX Tré& dé nhin mov P1, #0x55
trang thai LED cpl LO
WL delay 10
P1=0xAA Bat LED mov Pl, #0xaa
‘L cpl LO
o delay 10
DelayX Tré d& nhin : .
trang thai LED Jmp main

end
Hinh 4-4. Thuét todn: Nhdp nhdy P1- M4 ngudn 4-4. Nhap nhdy cong Plva dao
Macro trang thai P2.0

Trong vi du trén, c6 thém phan ddo LED, xem k¥ dao LED & “Hinh 4-5. Thuat toan:
Nhép nhay P1.0”
Nhap nhay mét LED don:

Pon gian chi can kich hoat dén LED nhép nhay dé nhin théy duoc sy hoat dong,
trong mdi lan thay d6i trang thai cia LED, can tao mot khoang thoi gian tré dé c6 thé
quan sat thay trang thai. Trong vi du nay, thoi gian tré dugc cung cp bang cach thuc
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hién mot chuong trinh con tré, dugc goi 1a Delay. N6 1a 3 vong lip 16ng nhau sir
dung thanh ghi RO, R1 va R2. Sau khi tr& vé tir cac chwong trinh con, trang thai cia
chan duogc ddo ngugc va cac thu tuc tuong tu dugc 1ap di lap lai ...

ORG 0
JMP BEGIN ;Reset wvector
ORG 100H
( . ) ; Khod hai:
Nhép nhay LED ;Khd1 tao trang thai
MOV P1,#O0FFh
¢ BEGIN:
P1=0xFF T4t LED CPL P1.0 ;Pao trang thai P1.0
LCALL Del ; T del
— > Nhan: BEGIN ¢ SOy aihe fenay
Y SJIMP BEGIN
L Do trang .
P1.0=~P1.0 thai LED Delay: .
J' MOV R2,#20 ;500 ms time delay
e oz L F02: MOV R1,#50 ;25 ms
Delay Tré dé nhin
trang thai LED FO1l: MOV RO,#23O
DJNZ RO, $
DJNZ R1,FO01
DJINZ R2,F02
Ret
END ;End of program

Hinh 4-5. Thudt toan: Nhdp nhdy P1.0

4.2 Timer

Ma ngudn 4-5. Nhap nhdy P1.0

Chuong trinh du¢i ddy minh hoa mot vi du don gian nhét vé Timer, léy vi du la Timer 0 (vi

trong ché d6 co ban, Timer 0 va Timer 1 1a nhu nhau).

So dd nguyén 1y, van l4y so dd trong “Hinh 4-1. Mach nhép nhay LED don”.

Thuat toan 1ap trinh va ma nguén c6 thé thuc hién nhu cac vi du dudi day.

¢ Timer — Bai toan 1:

Lién tuc phat xung vuéng co6 chu ky la 2ms ra chan P1.0

CSEG AT O
< Timer-Xung vuong > JMP Start ; Reset vector
» > Nhan: Start ORG 100H
Start:
TMOD=1 Kot tao MOV TMOD, #0x01
THO_TLO=65536-1000 MOV THO, H#HIGH(-1000);1ms
¢ MOV TLO, #LOW(-1000)
TRO=1 Chay! SETB TRO ; Cho TIMER chay
- I Nhan: waitTFO
Chéy d8n khi waitTF0: jnb TFO, waitTFO0
Timer0 Chay xong
. o CPL P1.0
P1O=-P10 | gy Jup start
END

Hinh 4-6. Thuéat toan.: TIMERO Ma nguén 4-6. Timer0 tao xung PWM
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¢ Timer — Bai toan 2:

St dung Timer0 va Timerl, Timer0 ding dé phat xung vudng c6 chu ky 4ms tai

chan P1.0, Timer 1 phat xung vudng 8ms & chan P1.7.
Hinh vin dung ¢: “Hinh 4-1. Mach nh4p nhdy LED don”
Phan tich:
»  V6i yéu cau dé bai nhu trén, ta sir dung ngét timer0 va ngit timerl. Chuong
trinh chinh khoi tao timer, khoi tao ngat rdi khong 1am gi nira.
= (Cahai CTC ngét c6 vai trd nhu nhau. Trong moi ngét, thuc hién nhiém vu la
1at trang thai chan (dé tao xung vuéng), va khoi tao lai gia tri timer twong

ung.
Timer-Xun'g vuéng CSEG AT 0
Ngat JMP Start ; Reset vector
ORG OBH
al JMP TMO PWM ;Vector ngdt TMO
TMOD=11h .
THO_TL0=65536-2000 | 11130 ORCG O1BH )
TH1_TL1=65536-4000 | ' '™M°" JMP TM1 PWM ;Vector ngdt TM1
¥ ORG 100H
IE??:} Chay! Start:
— MOV ~ TMOD, #0x11

:ﬁ: Khong Iam gi MOV THO, #HIGH (-2000)

\ ( MOV TLO, #LOW (-2000)
W Tt - -~ MOV TH1, #HIGH (-4000)
(___Ng@tTMO ) MOV TL1, #LOW (-4000)
Céngviéc| P1.0i~P1.o | \\| MOV IE,#08AH ; Interrupt enabled
|:ihT6i:ntz?o [ THO_TL0=65536-2000 | //I SETB TRO ; Cho TIMERO chay
i / SETB TR1 ; Cho TIMER1 chay
( Thoatngdt ) 7
N L JMP $
=== TMO_PWM:
CPL P1.0

MOV  THO,#HIGH(-2000)
MOV  TLO,#LOW(-2000)
RETI ; RETurn from Interrupt
TM1 PWM:
CPL P1.7
MOV  THI1,#HIGH(-4000)
MOV TL1,#LOW (-4000)
RETI ; RETurn from Interrupt
END ; End of program

Hinh 4-7. Thuét toan: Ngat Timer 0 M4 ngudn 4-7. Timer0 va Timer1 tao xung

va Timer1 PWM dong ngat.
(Thuét toan TMO va TM1 la tuong
duong)
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4.3 St dung Timer T2

Vi du ndy mé ta viéc cAu hinh Timer T2 (chi c6 trong cac dong VDK 8052) sir

dung dé hoat dong & ché do tu dong cap nhat. Trong truong hop nay, dén LED dugc

két ndi voi céng P3 trong khi cac nut nhén duoc st dung dé bét budc thiét lap lai bo
dém thoi gian (T2EX) duoc két ndi v6i chan P1.1.

Khi két thac gid dém, ngit Timer tran duoc kich hoat va chuwong trinh con

TIM2_ ISR dugc thi hanh, sau d6, quay thanh ghi A rdi dua ra cong P3. Cudi cung,

x6a ngat va tré ve noi da goi no.

VGG

vcc

I_II_II_II_II_II_I_._II_II_II_II_H_H_H_I_._II_II_II

8x1.5K
8xLED (l.= 2mA) T2EX

{ I —  rie ~  wvee
Ih *+—o o—p11 PO.0
Jr1.2 PO.1
r1.3 P0.2
10K Jri.a P0.3
LA » . ~ LA l f Qeris PO.4
* o > » * ” » RESET Qris prd PO.5
vce e Qe17 o_o| PO.6
O o I rESET (O PO.7
P30 w EA
{]p3.1 % ALE

E
(P32 ¢n  PSEN
{|p33 ) P27
{|p3.a P26
{p3.s P25
{|p3.6 P2.4
{|p3.7 P23
osc2 P22
osc1 P24
8MHz GND P2.0

30pF -E- 30pF

== GND

) ) ) Hinh 4-8. Str dung Timer 2 )
Néu bam T2EX, bd dém thoi gian tam thoi dat lai. Nat bam nay reset lai timer,

trong khi nit nhan RESET s& Reset lai vi diéu khién.

CSEG AT 0
JMP XRESET
ORG 02BH
JMP TIM2 ISR
ORG 100H
XRESET:
MOV A, #0FFH
MOV P3,#0FFH
MOV RCAP2L, #0FH
MOV RCAP2L, #01H
CLR CAP2
SETB EXEN2
SETB TR2
MOV IE, #0A0H
CLR C

I

Reset wvector
Vector ngdt cua TM2

TM2, 16-bit tu nap lai

Cho phép 16-bit tu nap lai
Khdi tao niGt bam

Cho TM2 chay

Cho phép ngdt TM2
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LOOP1: SJMP LOOP1 ; Chay tai ché
TIM2 ISR:

RRC A ; Quay A qua co C

MOV P3,A ; Xudt A ra cdng P3

CLR TF2 ; Xéa cd ngit

CLR EXF2 ; Xéa co ngit

RETI ; Két thic ngat
END ; Két thiGc chuong trinh

Maé nguon 4-8. Sir dung Timer 2

4.4 Dung ngit ngoai.

Dud¢i day 1a mdt vi du khac cia sy thuc thi ngét. Mot ngét ngoai dugc tao ra khi mot
logic khong (0) xay ra trén chan P3.2 hodc chan P3.3. Tuy thudc vao d6 1a dau vao hoat
dong nao, mot trong hai cong viéc s¢ dugc thuc thi:

vccC

T .
U D 8x1.5K D D m
EAEAEAE LT LR 8xLED (IL= 2mA) T It I TL IL -
P10 e vCC©

)

I N 4y
e e
VCC
Q
IR PO.O
P1.2 PO.1
{lp1.3 PO.2
L P14 Po.3 [}
(r1s Po.4 [
i N Or16 = Po.5 [
(p17 a o6 [
{|RESET (O Po.T [1
[l pa.a 7)) EA []
INTO el [l p34 o0 ALE []
a2 g PSEN %
P33 P27
10K INT! =il lpsa  ~  p2el
Opas p2.5 [
. [ras P24 [1
(] ]
i
0
i

P20

osc2
) osc1
aMHz +] —1 GHD

30pF _Er 30pF

GND — — GND

Hinh 4-9. Ldp trinh 2 ngdt ngodi
Mot logic s6 muc khong (0) trén P3.2 khoi tao su thyc thi ngit Isr_Int0, vi thé sd
tang dan trong RO duoc sao chép ra cong PO. Logic sé muc khong trén P3.3 khoi tao su
thyc thi chwong trinh con ngit Isr_Intl, sb ting dan trong R1 duoc sao chép sang P1.
Trong ngan han, mdi lan bdm vao cac niit nhan INTO va INT1 s& dugc tinh va ngay
lap tirc duogc hién thi & dinh dang nhi phan trén céng thich hop

CSEG AT 0
JMP XRESET; Reset vector
ORG 003H ; Vector ngdt INTO
JMP Isr IntO
ORG 013H ; Vector ngdt INT1
JMP Isr Intl

ORG 100H

XRESET :

MOV TCON, #00000101B ;

Ng&t INTO (P3.2)va ngdt INT1 (P3.3) xay
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; ra khi cé thay déi mic tu 1 xubng 0
MOV IE,#10000101B ; Cho phép ngdt
MOV RO, #00H ; Khoi tao
MOV R1, #00H ;
MOV PO, #00H ;
MOV P1,#00H ;
LOOP: SJIMP LOOP ;Chay tai chd
Isr IntO:
INC RO ; Td&ng RO rdi xudt ra PO
MOV PO, RO
RETI
Isr Intl:
INC R1 ; Td&ng R1 rdi xudt ra P1
MOV P1,R1
RETI

END ; End of program
Ma nguon 4-9. Ldp trinh 2 ngdt ngodi
4.5 Lap trinh ngit ngoai theo suon xudng.
Phat hién néu c6 suon xudng tai chin ngit ngoai 1 (INT1, P3.3) thi sinh ngit,
Trong CTC ngat, bat loa kéu mot lic roi tat.

U1
19 BxTALt P0.0/ADO —gg
PO.1/AD1 [—=
18 PO.2/AD2 [—5
L2 xTAL2 PO.3/AD3 [—2
PO.4/AD4 [—22
PO.5/ADS [—5=
9 PO.6/ADS [—52
—— RST PO.7/AD7 |—2%
21
P2.0/A8 5=
R1 P2.1/A9 |52
220R 2 P2.2IA10 [—52
LS1 <2 PSEN P2.3/A11 [—==
30 25
31 ALE P2.4/A12 6
21 EA P25/A13 [—2
— P2.6/A14 55
P2.7/A15 ==
R4
SPEAKER ) P3.0/RXD [—2 10k
—g P11 P3.1/TXD —1;
Q1 R2 —=— P12 P3.2/INTO |—% r—/ e

4 o |13
o547 =—| P13 P3.3/NTT f—
P/ —=— P14 P3.4/T0 f—=
—<r15 P3.5TI —2

< P1.6 P3.6/WR 7 -
—=— P17 P3.7/RD —+

AT89C51

Hinh 4-10. Ldp trinh ngdt ngodi — bét loa

ORG 0000H
LJMP MAIN
ORG 0013H ; INT1 ISR
MOV R7, #50 ; Thoi gian loa kéu
Speak:
SETB P1.3 ;Bat loa
MOV R3, #255
BACK: DJINZ R3,BACK ;Tré 1 chit
CLR P1.3 ; T4t loa
MOV R3, #255
BACK1: DJINZ R3,BACK1 ;Tr~é 1 chat
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DJIJNZ R7, Speak
RETI ;
;Chuong trinh chinh:
ORG 30H
MAIN: SETB TCON. 2 ;Cho ngdt canh xudbng
MOV  IE,#10000100B ;Cho phép ngdt ngoai
HERE: SJMP HERE ;Chay tai chd.

;Néu cé ngdt thi thuc hién ngdt, thuc hién xong lai vé day
END
Ma nguén 4-10. Ldp trinh ngdt ngodi — bt loa

4.6 Su dung LED 7 thanh

Céac vi du sau ddy mé ta viéc st dung dén LED hién thi 7 thanh. Dé tiét kiém
chan I/O, bén LED hién thi duoc két nbi dé hoat dong & ché d6 multiplex. N6 ¢o
nghia la tat ca cac doan co cung tén duogc két ndi voi mot céng ra, va chi c6 mot man
hinh LED hoat dong tai mdt thoi diém, ta goi la quét LED.

Céc tranzistor va LED trén man hinh nay luan phién sang trong khoang thoi gian
ngin, do d6 lam cho ta tudng rang tit ca cac chir s6 dang hién thi dong thoi.

4.6.1 Hién thij s6 trén 1 LED 7 thanh

Chuong trinh nay la mot loai bai tap "Khoi dong" trude khi lam viéc thuc té. Muc
dich cta vi du nay 13 dé hién thi trén man hinh bat cir diéu gi d6. Ta s dung 1 LED
trong man hinh dé hién thi cac sb tir 0-9 thong qua mit na s trong chuong trinh con
hién thi.

PO.0 e —
po.a [F : l —
ﬁ:E : ‘ dx100R w.l‘- == :-U.‘L:-vau‘l—znaa‘-—&ra
> mii i —nCncHcl
o3 Po& dp. — — — —
§ NE;E l—ll l—Il '—ll l—'.
ALE
ﬁ PFS':?H “'1_%‘“ .l E4T -Eo'v!tlu autxlu a%qkﬂloﬂ
P2 ] —
pzsll —
== [ pas P24l —
{eee =i D1 D2 D3 D4
[l oset P21l
BMHz E[ﬂj 0 cno p2o [l
30pF 30pF
jsu)
GND — — GND
Hinh 4-11. Hién thi LED 7 thanh
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'-****************************************************************

;* PROGRAM NAME : 7Segl.ASM
;* DESCRIPTION: Program displays number "3" on 7-segment LED

display
,-****************************************************************
CSEG AT 0
JMP XRESET ; Reset vector
ORG 100H
XRESET :
MOV P1, #0 ; T&t LED
MOV P3,#20h ; Chon LED D4 d& hién thi
LOOP:
MOV A, #03 ; Hién thi sb 3
LCALL Disp ; Théng qua mdat na trong CTC Disp
MOV P1,A
SJIMP LOOP
Disp: ;CTC hién thi sb
INC A
MOVC A, @A+PC
RET
DB 3FH ; M3t na sé 0
DB 06H ; Mat na sb 1
DB 5BH ; M3t na sb 2
DB 4FH ; M3t na sé 3
DB 66H ; Mit na sb 4
DB 6DH ; Mit na sb 5
DB 7DH ; Mdt na sb 6
DB 07H ; M3t na sb 7
DB 7FH ; M3t na sb 8
DB 6FH ; Mit na sb6 9
END ; Két thic chuong trinh

Ma nguon 4-11. Hién thi LED 7 thanh -1

4.6.2 Hién thi trén nhiéu LED 7 thanh

Led 7 thanh dwgc (rng dung kha phd bién khi can hién thi s tw nhién hodc vai chiv cai nhét dinh.
Led 7 thanh c6 thé c6 kich thwéc 1én nhd khac nhau, mau séc khac nhau nhwng vé hinh dang co
ban nhw hinh dwéi day

Led 7 thanh bao gém nhiéu led tich hop bén trong, cac led dwoc ndi chung nhau 1 chan. Trong
thuc té co 2 loai led 7 thanh 1 led 7 thanh A-nét chung va led 7 thanh Ka-tét chung. Led loai A-nét
chung, cac led s& c6 chung nhau chan nguén (chan dwong), chan con lai cla led nao dugc nbi dat
thi led d6 sé sang. Led loai Ka-tbt chung, cac led s& ndi chung nhau chan dat (chan am), chan con
lai cGa led nao dwoc ndi ngudn thi led d6 sé sang.
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0 = 0 O o O W

=

=

i

Vi du:
org 0Oh
start:

mov PO,#11111100b; Cép 0V cho thanh led a va b
clr P2.0 ; Cép 5V cho led
call delay ; Goi ham tré

mov PO,#11011011b; C4p OV cho thanh led c,f
clr P2.0 ; Cép 5V cho led
call delay ; Goi ham tré

mov PO,#10110000b; C4p OV to a,b,c,d,g
clr P2.0 ; Cép 5V cho led

call delay ; Goi ham tré
sjmp start ; Trd vé dau chuong trinh

Common anoda

a

Chuong 4

Ung dung
Common Cathode Common Anode
gl_l Gndlel % f Wee a Ja}

¥

| o n
: j
-
x

f b

[

=]

[+

d

=]

£

IHluminated Segment {1 = illumination)

g

w o -l @ s Wk = O

H R R RO RE O R

7 thanh

H R HEOOR B

HH R R RO O

HEORRFORROR

Hinh 4-12.S0 do chén LED 7 thanh

o+ O+ ODOoOKFOK

HF R ORHROOOR

H R OR R OO
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delay: mov R1,#255

dell: mov R2,#255

del2: djnz R2,del2

djnz R1l,dell

ret

end

Ma nguon 4-12. Hién thi LED 7 thanh - 2

Vi du diéu khién nhiéu LED 7 thanh:

7 cable 8th Tth 6th 5th 4th 3rd 2nd 1st

g lalalalalilile

e ﬁJ
LAAA,
Ay
1YWY
AN
A
AW
org 0Oh
start:
mov dptr, #word ;dé& con trd dit 1liéu vao diu bang
mov R6, #8 ; s6 led cé&n hién thi, 8 led
mov R1, #01111111b; khoéi ddu & led 8
Again:
clr A ; x6a thanh ghi acc
movc A, @A+dptr ; dua sb dau tién & bang vao acc
inc dptr ; tdng vi tri con trd
mov PO, A ; dua m3 can hién thi ra PO
mov A, R1 ; tht tu led cédn hién thi
mov P2, A ; hién thi led
rr A ; dich vi tri led cédn hién thi
mov  R1, A ; luu vao thanh ghi R1
call delay ; goi ham tré
mov PO, #11111111b; x6a
djnz R6, Again ; 1ldp lai 8 lan
sjmp start ; trd vé vi tri ban dau

delay: mov R1,#255
dell: mov R2,#255
del2: djnz R2,del2
djnz R1,dell
ret
word: DB 00111111b, 01000111b, 00001000b, 00000011b
DB 01000110b, 01000000b, 01001000b, 00111111b
end

Ma nguon 4-13. Hién thi trén nhiéu LED 7 thanh
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4.7 Thong bao bang vin ban trén man hinh LCD

Vi du nay sir dung loai LCD pho bién nhat dé hién thi van ban trong hai dong vai
16 ky tw mdi dong. Dé tiét kiém chan IO cua vi diéu khién, chi c6 4 chan duoc sir
dung cho giao tiép dir liéu. Bang cach nay, mdi byte dugc truyén di theo hai budc:
dau tién 13 4 bit cao sau d6 13 4 bit thap.

LCD cén phai dugc khéi tao tai dau chwong trinh (trude khi st dung cac tinh
ning ghi doc LCD). Bén canh d6, cac phan cua chuong trinh lip di lap lai trong
chuong trinh tao ra mot chuong trinh con dic biét. Tat ca didu niy co vé rat phirc
tap, nhung toan by chuong trinh vé co ban thuc hién mot sb hoat dong don gian va
hién thi dong chit “LCD display”.

vCe vce
i Jjj 7
Ivee Fid vet 5K
Oea po.o 1 =
driz Pai [l € —|
Oe1a po.2 [1 =]
RESET  [p1s paa [1 Qo i Tt
r1s Po4 [T - - SRR R
Qeis 2 resp 1 AIIIIIINIIIIIT 14 )
Oeir pa.g [} QE RZWEZB3325E I
| RESET % ot [——— E E
dpan (7] Ea 1 =
[ raa % aE 1 Lm
raz PSEN [1
A0 Mras 3 P21l
E Pa4 Fz.n% d - 1
P3s P28
— pas P24l 1 EF ad
Hear pzal
Tl asez p22(1
Nl asct Pzl
8MHz ‘H]}f 1] ehp P20 [l O O
30pF T —J— 30pF
GND _T_: — GND
Hinh 4-13. So do hién thi LCD thuc
U1
19 bxTaLt P0.0/ADO :gg
P0.1/AD1 w37
LCDf 18 1 xTAL2 Eg'gﬁgg =36
LMOTeL P0.4/AD4 :gi
P0.5/AD5 =33
9m P0.6/AD6 =30
—— RST P0.7/AD7
P2.0/A8 :g;
P2.1/A9 =3
00w P2.2/A10
- 298 | —— m24
2S4 2%, 285833885 B PSEN P23/A11 (=24
ulnlm u|m|m wlmm|n|m [] 31= ALE P2.4/A12 26
—|fjoo]  <|wo]o|  ~|o|o|o| | < EA P2.5/A13 =07
T N P2.6/A14 055
P2.7/A15
1 P10 P3.0/RXD (12
? P11 P3.1/TXD =12
1 P12 P3.2/INTO |2
5 P1.3 P3.3/INT1 =14
X P14 P3.4/T0 =15
1 2] P15 P35/TI [o22
— o= P16 P36WR ==
P1.7 P3.7/RD
AT89C51

Hinh 4-14. So dé hién thi LCD mé phéng
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;****************************************************************

;* PROGRAM NAME : Lcd.ASM

;* DESCRIPRTION : Program for testing LCD display. 4-bit
communication

;* 1is used. Program does not check BUSY flag but uses program delay
;* between 2 commands. PORT1 is used for connection

;* to the microcontroller.

'-***************************************************************

Start address EQU 0000h
CSEG AT 0
ORG Start address
JMP Inic
LCD_Disp MACRO TS
MOV A, #TS ; Display character ' '.
CALL LCD putc
ENDM
ORG Start address+100h
MOV IE, #00 ; All interrupts are disabled
Inic: CALL LCD inic ; Initialize LCD

;*************************************************

;* MAIN PROGRAM
;*************************************************
START: MOV A,#80h ; Hién thi tai dong 1 coét 1

CALL LCD_status

LCD Disp ' !

LCD Disp '

LCD Disp '

LCD Disp ' !

LCD Disp '

LCD Disp '

LCD Disp 'L’

LCD Disp 'C'

LCD Disp 'D'

MOV A, #0cOh ; Hién thi tai dong 2 coét 1

CALL LCD status

LCD Disp ' '

LCD Disp '

LCD Disp ' !

LCD Disp ' '

LCD Disp 'D'

LCD Disp 'i'

LCD Disp 's'

LCD Disp 'p'

LCD Disp '1l'

LCD Disp 'a'

LCD Disp 'y
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MOV RO, #20d ; Cho mdét ti(20x10ms)
CALL Delay 10ms
MOV DPTR, #LCD DB ; X6a man hinh
MOV A, #6d
CALL LCD inic status
MOV RO, #10d ; Cho mdét ti 10x10ms)
CALL Delay 10ms
JMP START

,-*********************************************

;* Chuong trinh con tao tré (T= r0 x 10ms)

,-*********************************************

Delay 10ms: MOV R5,00h ;T.gian tré ~ 1+ (1+ (1l+2*r7+2) *r6+2) *r5
MOV  R6,#100d ; (néu r7-10)
MOV R7,#100d ; 2*r5*r6*r7
DJNZ R7,5S

DJINZ R6,5-4
DJINZ R5,S$-6
RET

,-****************************************************************

; Chuong trinh con khdéi tao:

,-****************************************************************

LCD enable BIT P1.3 ; Bit for activating pin E on LCD.
LCD read write BIT P1.1 ; Bit for activating pin RW on LCD.
LCD reg select BIT P1.2 ; Bit for activating pin RS on LCD.
LCD_port SET P1 ; Port for connection to LCD.

Busy BIT P1.7 ; Port pin on which Busy flag appears.
LCD_Start I red EQU 00h ; Address of the first message
character

; in the first line of LCD display.
LCD_Start II red EQU 40h ; Address of the first message
character

; in the second line of LCD display.

LCD DB: DB 00111100b ; 0 -8b, 2/1 lines, 5x10/5x7
format

DB 00101100b ; 1 -4b, 2/1 lines, 5x10/5x7 format

DB 00011000b ; 2 -Display/cursor shift,
right/left

DB 00001100b ; 3 -Display ON, cursor OFF,

;cursor blink off

DB 00000110b ; 4 -Increment mode, display shift
off

DB 00000010b ; 5 -Display/cursor home

DB 00000001b ; 6 -Clear display
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DB 00001000b ; 7 -Display OFF, cursor OFF,
; cursor blink off
LCD inic:
MOV DPTR, #LCD DB
MOV A, #00d ; Triple initialization in 8-bit
CALL LCD inic status 8 ; mode is performed at the beginning
MOV A, #00d ; (in case of slow increment of
CALL LCD inic status 8; the power supply is on
MOV A, #00d
lcall LCD inic_ status_8
MOV A, #1d ; Change from 8-bit into
CALL LCD inic_status 8 ; 4-bit mode
MOV A, #1d
CALL LCD inic status
MOV A, #3d ; As from this point the program executes in
;4-bit mode
CALL LCD inic status
MOV A, #6d
CALL LCD inic_status
MOV A, #4d
CALL LCD inic status
RET
,-******************************************
LCD inic status 8:
PUSH B
MOVC A,@A+DPTR
CLR LCD reg select ; RS=0 - Write command
CLR LCD read write ; R/W=0 - Write data on LCD
MOV B,LCD port ; Lower 4 bits from LCD port are memorized
ORL B,#11110000b
ORL A,#00001111b
ANL A,B
MOV LCD_port,A ; Data is moved from A to LCD port
SETB LCD enable ; high-to-low transition signal
; 1s generated on the LCD's EN pin
CLR LCD_ enable
MOV B, #255d ; Time delay in case of improper reset
DJNZ B, S ; during initialization
DJINZ B, $
DJNZ B, $
POP B
RET
;*********************************************************
LCD inic_status:
MOVC A,@A+DPTR
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CALL LCD_status
RET
;***********************************************************
;* SUBROUTINE: LCD_ status
;* DESCRIPTION: Subroutine for defining LCD status.

;*******************************************************

LCD status: PUSH B
MOV B, #2554
DJNZ B,S
DJNZ B,$
DJNZ B,S$
CLR LCD_reg select ; RS=0: Command is sent to LCD
CALL LCD port out
SWAP A ; Nibles are swapped in accumulator
DJNZ B,S
DJNZ B,S
DJNZ B,$
CLR LCD_reg select ; RS=0: Command is sent to LCD
CALL LCD_port out
POP B
RET

;************************************************************

;* SUBROUTINE: LCD putc
;* DESCRIPTION: Sending character to be displayed on LCD.

;********************************************************

LCD_putc: PUSH B
MOV B, #2554
DJNZ B,S
SETB LCD reg select ; RS=1: Character is sent to LCD
CALL LCD port out
SWAP A ; Nibles are swapped in accumulator
DJNZ B,S
SETB LCD_reg_select ; RS=1: Character is sent to LCD
CALL LCD_port out
POP B

RET

;****************************************************

;* SUBROUTINE: LCD port out
;* DESCRIPTION: Sending commands or characters on LCD display
;***************************************************
LCD_port out: PUSH ACC
PUSH B
MOV B,LCD port
ORL B,#11110000b
ORL  A,#00001111b

ANL A,B
MOV LCD port,A ; Data is copied from A to LCD port
SETB LCD enable ; high-to-low transition signal
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; 1s generated on the LCD's EN pin

CLR LCD enable
POP B
POP ACC

RET

END ; End of program

Ma nguén 4-14. Hién thi LCD

4.8 Nhan dir li¢u qua UART

Truyén thong gitra VDK voi may tinh, cin ¢ bd chuin héa dit liéu. Tin hiéu dién
ap tir PC tai cong COM 1a tir £12v dén +3v, trong khi d6, VDK c6 chuan TTL
0v/5v. Trong thuc té, bo chuan hoéa thudng ding MAX232 nhu “Hinh 4-15. Ghép
ndi VDK v6i may tinh”.

Vi du nay cho théy lam thé ndo dé nhan duoc thong di¢p gui tir PC. Timer T1 tao
tbc d6 baud. Thach anh 11,0592 MHz dé tao toc d6 baud 1a 9600 bps khong co 13i.
Mbi dit liéu nhan duogc ngay lap tuc dugc chuyén ra P1.

VCceC

+- +

Bx1.5K

; BxLED (I.= 2mA)

A
Qb
(]
RN
)
]
A
]
8]
i)
°
Q)
EY Y
LY
4
o
E LY
4
P
LY
Yy

- o oe M= W ur m

— GND P11 Po.o [

] pi2 P[]

{1 P13 Poz [l

] P14 Poa ]

lpis Po.4

{lp16 = Pos [

1 {1 p1.7 5' P06 [

[ ruin riouT [112 {| rEseT © Po.7 [

Bl rain oy ReouT[12 {]p3.0 w Eall

M0 ram ey TouT I];" [l pa.1 % aLe ]
———— 10 ™ raourT —* [ pa.2 psen (]
w H ci+ > (-1 D—'—'Hh n IR g P27l
5 c1- =t cz-[15 = 10K [paa pz6 |l
M ']l—“[lv- = ve[1Z—+ I x [Ipas pzs (]
~ GND viee [H1E o 0 p36 P24 [l
L 11.0592MHz [paz Pz [l

— b - [l oscz P22l

GND vcc {l oser P24 (]

& I {] anp pza [l

RESET l
o 30pF —E— 30pF
vcc O GND — — GND
Hinh 4-15. Ghép noi VDK véi may tinh
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U1
29 b xTAL1 P0.0/AD0 (=35
Po2iAD? |23
18 1 xTAL2 PO.3/AD3 | =30

P0.4/AD4
P0.5/AD5
P0.6/AD6
RST P0.7/AD7

]
R

P2.0/A8
P2.1/A9
P2.2/A10

¥irtual Terminal

PSEN P2.3/A11
ALE P24iA12 (223
EA P25/A13 (=22

P2.6IA14 [

p2.7/A15 =28
P10 P3.ORXD (12 | -
L P11 P3O |51t RXD
L P12 P32INTO | 512 -
P13 P33INTI [ ™D
P14 P340 =14 -
| P15 Pa STt (=18 RTS
P16 P3GWR 1S -
P17 P3.7/RD cTs
AT89C51
CLOCK=11.0592MHz

Hinh 4-16. Nhén diF liéu néi tiép — mé phong
,-*************************************************************
;* PROGRAM NAME : UartR.ASM
;* DESCRIPTION:Nh&n dit 1iéu tu UART, truyén th3dng xubéng P1
,-*******************************************************

CSEG AT 0
JMP XRESET ; Reset vector
ORG 023H ; Vector ngdt nbi tiép
JMP IR SER
ORG 100H
XRESET: MOV IE, #00 ; All interrupts are disabled
MOV TMOD, #20H ; Timerl in mode?2
MOV TH1,#0FDH ; 9600 baud rate at the frequency of
; 11.0592MHz
MOV SCON, #50H ; Receiving enabled, 8-bit UART
MOV IE,#10010000B ; UART interrupt enabled
CLR TI ; Clear transmit flag
CLR RI ; Clear receive flag
SETB TR1 ; Start Timerl
LOOP: SJMP LOOP ; Remain here
IR SER: JNB RI,OUTPUT ; If any data is received,
; move it to the port
MOV A, SBUF ; Pl
MOV P1,A
CLR RI ; Clear receive flag
OUTPUT : RETI
END ; End of program

Ma nguon 4-15. Nhdn di liéu noi tiép

4.9 Truyén dir liéu qua UART

Chuong trinh ndy mo ta cach sir dung UART dé truyén dir liéu. Mot day sd (0-255) duge
truyén dén may PC & tdc do truyén 9600 baud. MAX 232 dugc sir dung nhu 13 mot bo diéu
ap.
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U1
19 b xTALt P0.0/ADO :gg
PO.1/ADT 522
" P0.2/AD2 3L
18 { TaL2 P0.3/AD3 530
P0.4/AD4 32
PO.5/ADS -2
on PO.6/ADG [
RST P0.7/AD7
P2.0/A8 (=21
P2.1/A9 (=22
P2.2/A10
gg: PSEN P2.3/A11 :g‘;
B A P2.4/A12 (22
KILE oy P2.5/A13 (=22
P26/A14 (=21
P2.7/A15
;: P10 P3.0/RXD :1? .
2 P P3.1/TXD f511 RXD
321 P12 P3.2/INTO (=12 .
e IRE P3.3/INTI (=13 XD
2 P14 P3.4TO [ 2 .
8 P15 P3.5T! 2 RTS
L1 pis P36MWR [0 | .
P17 P3.7/RD cTs
AT89C51

CLOCK=11.0592MHz

¥irtual Terminal

ORSTUVHWKEYZIN]™_"abcdefghijklmnoparstuvexyz{]}~

;* PROGRAM NAME
;* DESCRIPTION: Sends values 65-127 to PC.

'-***************************************************************

CSEG
JMP
ORG 100H
XRESET: MOV
MOV
MOV
MOV
MOV
CLR
CLR
MOV
SETB
START : MOV
LOOP1: JNB

CLR
INC
CJINE

LOOP: SJIJMP
END

R3

Hinh 4-17. Truyén dit liéu ndi tiép — mé phong

'-***************************************************************

UartS.ASM

AT 0
XRESET

IE, #00
TMOD, #20H
TH1, #0FDH
TL1, #0FDH
SCON, #40H
TI

RI
R3,#'A!
TR1
SBUF, R3
TI,LOOP1 ;

!

TI 8

7

’

I

Reset wvector

All interrupts are disabled

Timerl in mode 2

9600 baud rate at the frequency of

11.0592MHzZ

8-bit UART

Clear transmit bit

Clear receive flag

Reset counter from A (65)
Start Timer 1

Move number from counter to a PC

R3,#127, START 5

LOOP 8

Wait here until byte transmission is
complete

Clear transmit bit

Increment the counter value by 1
Send until R3=127

Remain here

; End of program

Ma nguon 4-16. Truyén dir liéu noi tiép
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4.10 Chuong trinh con phuc vu truyén thong nbi tiép
Serial Init: ;Khdi tao:
;Set timer 1 mode to 8-bit Auto-Reload
mov TMOD, #20H
;Enable reception
;Set Serial port mode to 8-bit UART
mov SCON, #50H
;Set baudrate to 9600 at 11.0592MHz
mov TH1, #0FDH
mov TL1, #0FDH
;Start Timer
setb TR1
ret
Serial Send: ; truyén ndi dung thanh ghi A ra UART
;wait for last data to be
;sent completely
jnb TI,Serial Send
;clear the transmit interrupt flag
clr TI
;Then move the data to send in SBUF
mov SBUF,6 A
ret

Serial Read: ; nhan tu UART vé thanh ghi A
;Wait for Receive interrupt flag
jnb RI,Serial Read
;If falg is set then clear it
clr RI
;Then read data from SBUF
mov A, SBUF
ret

Ma nguén 4-17. Cac CTC Truyén-Nhdn dit liéu noi tiép

4.11 Truyén thong UART cho 8051 bang phin mém

Pé thyc hién thanh cong UART dau tién chiing ta can phai biét giao thirc truyén
thong UART.

Logle '1' sV

Sart| 0| 1| 2| 3| 4| 5| 6| 7 |stop
Tngle 0" ov

So d6 trén cho thdy dang séng ctia mot frame truyén. Pau tién 13 bit bat dau
“START”, sau d6 8-bit dit li¢u va mot bit “STOP” cudi. C6 mot cong thirc bi mat dé
tinh toan thoi gian tri hoan 1a c6 baudrate chinh xac gitra céc bit.
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Duéi day 1a mot phan mém trién khai UART, trong d6 c6 thé dugc st dung &
chuong trinh C ciing nhu ASM. N6 duoc viét cho phan mém Keil. Nhung véi mot
vai thay d6i nho ban c6 thé dung n6 trong chwong trinh ctia ban.

?SU?PUTC SEGMENT CODE
?SU?GETC SEGMENT CODE

PUBLIC putc
PUBLIC getc

txd pin EQU P3.1 ;Transmit on this pin
rxd pin EQU P3.0 ;iReceive on this pin

;Formula to calculate the bit time delay constant

;This constant is calculated as: (((crystal/baud)/12) - 5) / 2
;crystal is the frequency of crystal in Hz

;baud is required baudrate

;Please try to keep baudrate below 9600

;to get best results :)

BITTIM EQU 45; (((11059200/9600) /12) - 5) / 2

;To send data serially
;For C programs
;Protype definition:
g void putc (unsigned char) ;
;Usage:
; putc (data) ;
;Return:
g This function returns nothing
;For Assembly Programs:
;Usage:
; data to be send has to be moved to R7
5 for example:
8 mov R7,#'a’
P lcall putc
RSEG ?SU?PUTC
_putc:
push ACC
Push PSW
mov a,r’7
CLR txd pin ;Drop line for start bit
MOV RO, #BITTIM ;Wait full bit-time
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DJINZ RO, $ ;For START bit
MOV R1,#8 ;Send 8 bits
putcl:
RRC A ;Move next bit into carry

MOV txd pin,C
MOV RO, #BITTIM
DJNZ RO, S

DJINZ R1,putcl

SETB txd pin

;Write next bit

;Wait full bit-time
;For DATA bit

;write 8 bits

;Set line high

RRC A ;Restore ACC contents
MOV RO, #BITTIM ;Wait full bit-time

DJINZ RO, S ;For STOP bit

POP PSW

pop ACC

RET

;To receive data Serially
;If you want to use this routine in your
;C program then define function prototype

; as:
9

I

unsigned char getc(void) ;

Usage:

data = getc() ;

Return value:

Returns data received

are using it in assembly program

Usage:

lcall getc

Return:

data received is stored in R7

RSEG ?SU?GETC

getc:
Push ACC
Push PSW
JB rxd pin,$ ;Wait for start bit
MOV RO, #BITTIM/2 ;Wait 1/2 bit-time
DJNZ RO, S ;To sample in middle
JB rxd pin,getc ; Insure valid
MOV R1,#8 ;Read 8 bits
getcl:
MOV RO, #BITTIM ;Wait full bit-time
DJNZ RO, S ;For DATA bit
MOV C,rxd pin ;Read bit
RRC A ;Shift it into ACC
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DJNZ R1,getcl ;read 8 bits
mov r7,a
POP PSW
pop ACC
RET ;go home
M nguon 4-18. CTC truyén théng noi tiép bang phan mém

4.12 Ghép nbi 8051 véi ADC0804, chuyén doi ADC 8-bit

Chuyén d6i ADC 1a chuyén doi tir twong tu sang sb, chiing ta c6 dau vao 1a dién ap twong tu
c6 dai tir Ov..5v, dau ra sau khi chuyén ddi 1a s6: 0..255, twong tmg, ty 1 voi dau vao.
Trude khi xdy dung mach va 1ap trinh, ta can nghién ciru d6i chut vé IC ADC0804

=31 RD DBO(LSB) 7
—Z——‘VVR DB1‘——ﬂ;
—?;—-‘SELJSJN DB2 5
8_‘ INTR DB3 T
701 A GND DB4 3
<1 D GND DB5 =T
T9 1 VREF/2 DB6 7
— CLKR DB7(MSB) |——
S—‘ VIN+

— VIN-

ADC0804

Hinh 4-18. So d6 chan ADC0804
Output Enable and Reset INTR

INTR RESET
e \

s \ —fw I /

o Xi /
NOTE
1), R P N § P ... A
OUTPUTS
—_—] tAcc —_
—{ 1H, 10H |—

Note: Read strobe must occur 8 clock periods (8/fc| k) after assertion of interrupt to guarantee reset of INTR.
Hinh 4-19. Gian dé thoi gian doc ADC
Cu theo nhu gidn d6 thoi gian ta 1am, vay thi so do ghép noi chi can 3 tin hiéu diéu khién va
mot cong doc ADC. Ta c6 mach nguyén 1y nhu sau:

B§ mén Ky thuat may tinh — Khoa Dién tir 175
Trudng PH Ky thuit Cong nghiép



Bai gidng
Vixuly - Vidiéu khién

Chuong 4
Ung dung

U1

——Pp XTAL1

—1 XTAL2

Ll RST

PSEN
ALE
— EA

O—= P10
O——= P11
1 P12
O——= P13
P14
—=—1 P15
P1.6
P17

P0.0/ADO
P0.1/AD1
P0.2/AD2
P0.3/AD3
P0.4/AD4
P0.5/AD5
P0.6/AD6
P0.7/AD7

P2.0/A8 |—

P2.1/A9
P2.2/A10
P2.3/A11
P2.4/A12
P2.5/A13
P2.6/A14
P2.7/A15

L]
P3.0/RXD

P3.1/TXD
P3.2/INTO
P3.3/INT1
P3.4/T0
P3.5/T1
P3.6WR
P3.7/RD

w14
Q 4 ADC0804

AT89C51

CLOCK=12MHz

Hinh 4-20. Mach nguyén 1y mé phong chuyén doi ADC0804

ORG 0Oh

JMP

MAIN

ADC RD EQU P1.

ADC WR EQU P1.1

INTR

EQU P1.

ADC DAT EQU P2

LED7

ORG
MAIN:

SJMP

EQU P3

;Khai bao chuong trinh con DelayX & day

; tham khdo “M3 ngudn 4-2. DelayX”

30H

ACALL TACT LayMau

mov LED7,A
MAIN

TACT LayMau:

CLR ADC_WR

DelayX 1

SETB ADC WR

JB INTR, $
CLR ADC_RD

DelayX 1

I

Tao xung tu cao xuong thap

;tal chan ADC WR(Tuc W/R cua ADC)

; Cho
; Doi
; Dua

I

phep ADC0804 bat dau qua trinh

chuyen doi tu tuong tu sang so

cho qua trinh chuyen doi xong(100us)

xung muc thap toi chan RD -

cho phep doc du lieu tu ADC (Xuat ra DO..D7)

MOV A,ADC DAT ; Dua du lieu 8bit tu ADC DAT den thanh ghi A

setb ADC RD

RET

END

Ma nguén 4-19. Chuyén déi ADC (VPK-ADC0804)
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4.13 Ghép nbi vi diéu khién v6i ban phim

U1
19 BxraLt P0.0/ADO % r—e —e /e /e
P0.1/AD1 |- —O0 —O —O —O
P0.2/AD2 3L
18 36
——{ XTAL2 PO.3/AD3 [—2= DB O
PO.4IAD4 (32
PO.5/ADS [ r—e — e —ie —e
9 P0.6/AD6 A —O O—l —O O—J ——O O—l ——O
2 1RsT P0.7/AD7 |32
’ DB1 O o . ®
P2.0/A8 —21——Q) DBO
P2.1/A9 22— DB —e — e —ie —e
” P2.2/A10 —2—Q) DB2 —0 —0 ¢+——o ¢+——o
2 FSEN P23/A11 |—2——0Q) DB3
o 3 P24iA12 25 —Q o84 DB2 O o . ®
3 1EA P25/A13 —25—(Q) DBS
P26/t [-SL—0Q) DB6 e — e e /e
P2.7/A15 2O DB7 O 0—1 —0 0—1 ¢+—oO O—l ¢+—oO 0—|
;— P10 P3.0/RXD +? pB3 O
3] P11 P3.1/TXD 2 (g
S ez P3.2/INTO —2
. P3.3/INTT —3 O O O
g— P14 P3.4/T0 % 3 8 8 5
= P15 P3.5/T1 6 a a a a
—{P1s P36MR |12
S P17 P3.7/RD L
ATB9C51

CLOCK=12MHz

Hinh 4-21.Cdch ghép ndi ban phim trong mé phong- phim don ghép lai

MKP1
KEYPAD-4X4ABCD

U1
19 b xTAL1 P0.0/ADO %
PO.1/ADT [(—=
18 PO.2/AD2 [—=
== XTAL2 PO.3/AD3 [—22
PO.4/AD4 [—-
P0.5/AD5 ?
9 P0.6/AD6 T
—— RST P0.7/AD7 |—==
P2.0/A8 g;—o DBO
P2.1/A9 TO DB1
2 P2.2/A10 24—0 DB2
o] PSEN P2.3/A11 52
1] ALE P2.4/A12 TO DB4
=—— EA P2.5/A13 TO DB5
P2.6/A14 TO DB6
P2.7/A15 —==——Q DB7
;— P1.0 P3.0/RXD %
3] P1.1 P3.1/TXD KA
] P1.2 P3.2/INTO 13
— P13 P3.3/INT1 —=
6_ P14 P3.4/T0 —15
=1 P15 P3.5/T1 6
8_ P1.6 P3.6/WR —17
—=— P17 P3.7/RD |—=
AT89C51

CLOCK=12MHz
Hinh 4-22.Cdch ghép ndi ban phim trong mé phong — dung module ban phim
Thuat todn doc phim bam:
- Khéi tao: Cho Cong P2=0xFF
- Lén luot cho hang = 0.
- Véi mdi hang, 1an luot kiém tra cot, néu cot nao = 0 > phim twong tng v6i hang va
cOt d6 duoc bam.
- V6i mdi phim duoc bam, luwu lai két qua (dé 1am gi sau d6, néu can)
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ORG 0
JMP MAIN
KQ EQU 0
COL1 EQU P2.3
COL2 EQU P2.2
COL3 EQU P2.1
COL4 EQU P2.0
ROW A EQU P2.4
ROW B EQU P2.5
ROW_C EQU P2.6
ROW D EQU P2.7
MAIN:
MOV P2, #0FFh
CLR ROW A
ADBO:JB COL1, ADB1
MOV KOQ, #1 // Phim 1 bam
ADB1:JB COL2, ADB2
MOV KQ, #2 // Phim 2 bam
ADB2:JB COL3, ADB3
MOV KQ, #3 //Phim 3 bam
ADB3:JB COL4, AFINISH
MOV KQ,#'A' //Phim A bam
AFINISH:
SETB ROW A
CLR ROW B

BDBO:JB COL1, BDB1

MOV KQ, #6 // Phim 6 bam
BDB1:JB COL2, BDB2

MOV KQ, #5 // Phim 5 bam
BDB2:JB COL3, BDB3

MOV KQ, #4 //Phim 4 bam
BDB3:JB COL4, BFINISH

MOV KQ,#'B' //Phim 4 bam
BFINISH:

SETB ROW B

CLR ROW_C

CDB0O:JB COL1l, CDB1

MOV KQ, #7 // Phim 7 bam
CDB1:JB COL2, CDB2

MOV KQ, #8 // Phim 8 bam
CDB2:JB COL3, CDB3

MOV KQ, #9 //Phim 9 bam
CDB3:JB COL4, CFINISH

MOV KQ,#'C! //Phim C bam
CFINISH:

SETB ROW_C
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CLR ROW D
DDBO:JB COL1, DDB1
MOV KQ, #'*' // Phim * bam

DDB1:JB COL2, DDB2
MOV KQ, #0 // Phim 0 bam
DDB2 :JB COL3, DDB3

MOV KQ,#'#!' //Phim # bam
DDB3:JB COL4, DFINISH

MOV KQ,#'D' //Phim D bam
DFINISH:

SETB ROW D
MOV P3,KQ // xu 1y két qua

JMP MAIN
END
Ma nguon 4-20. Poc ma trdn phim

4.14 Ghép ndi vi diéu khién véi step motor

Bai toan thuc hién viéc diéu khién dong co budc quay, thay ddi téc do, dao chiéu,
dimg dong co. Chuong trinh sir dung 4 dau tao xung vao dong co dé lam thay doi
trang thai cia dong co budc.
Thuong cdc cudn déy cia dong co bude dwoce xdc dinh theo mau day, tuy nhién doi véi mot
dong co bat ky, ta cé thé ding dong hé dé xdc dinh day nhw hinh vé, ¢ ddy trinh bay cdch
xdc dinh dong co cé 5, 6 dau day.

Hinh 4-23. Cdu tao dong co budc

1. dimg dong ho dé xdc dinh dau chung (common) ding dong hé dé ¢ thang do tré, do tro
gitta cdc cdp day, dau chung la dau c6 tré giita né va cac dau khdc bang % dién tré cdc
dau khéc véi nhau.

Khi biét duge thir ty cac cudn day, ta kich xung theo thtr ty d6 dong co s€ chay.
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Vi du mot doan chuong trinh sau, gia st 4 dau cta dong co budc dau vao 4 bit:
P1.0 —P1.3 cta 8051.

ORG OH
MOV R3, #00000011B

MOV A, R3
BACK: MOV P1,A
RL A ;Quay thanh ghi A
ACALL DELAY

SJMP BACK
DELAY :

MOV  R1, #50
Hl1: MOV R2 , #255

H2: DJINZ R2, H2
DJNZ R1, H1
RET

END

Ma nguon 4-21. Piéu khién dong co budc
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Vidu m¢ rong 1:

Chuong trinh do nhiét 46 dung LM35DZ, ADC0804, va thiét 1ap ; nhiét d6 canh bao bang ban phim

may tinh:
LCD_DATA EQU P2 CLR ADC_WR ;Tao canh len
LCD_RS BIT P0.0 SETB ADC_WR
LCD_RW BIT P0.1 JNB ADC_INTR,$ ;Cho chuyen doi xong
LCD_E BIT P0.2 CLR ADC_RD ;Cho phep doc ADC
ADC_DATA EQU P1 MOV A,ADC_DATA ;Doc du lieu tu ADC
ADC_RD BIT P0.4 MOV 30H,A ;Luu vao 30H
ADC_WR BIT P0.5 RET
ADC_INTR BIT P0O.6 ;
KB CLK BIT P3.2 ;CTC chuyen ma doc duoc tu ADC chua ;
KB_DATA BIT P0.3 ;trong 30H thanh nhiet do chua trong ;
WARN BIT P0.7 ;31H(chuc), 32H(Don vi), 33H(phan tram) ;ma
ASCIT ;
ORG 0000OH o T T T T T e e mm -
LJMP MAIN CONVERT :
ORG 0003H MOV A,30H ;Lay ma doc duoc tu ADC
LJMP EXO_ISR MOV B, #4 ;Do phan giai la 0,40C
MUL AB
ORG 0030H MOV R7,B ;Nhiet do dat trong R7-R6
MAIN: MOV R6,A
LCALL CONFIG MOV B, #10
;Thiet lap cac thong so ban dau LCALL DIV1é6_8
MAIN1: LCALL READ ADC ;Doc ADC MOV A,B
LCALL CONVERT ;Chuyen doi ADD A, #30H
LCALL COMPARE ;So sanh va hien thi MOV 33H,A ;Thap phan
LCALL DELAY 500MS ;Cho 0,1s MOV B, #10
LJMP MAIN1 LCALL DIV1e_8
; MOV A,B
CONFIG: ;CTC thiet lap cac thong so ADD A, #30H
MOV A,#38H ;K.D LCD MOV 32H,A ;Don vi
LCALL WRCMD MOV B, #10
MOV A,#0CH ;Display ON, Cursor OFF LCALL DIV1e_8
LCALL WRCMD MOV A,B
MOV A,#06H ;LCD tu dong dich phai ADD A, #30H
LCALL WRCMD MOV 31H,A ;Chuc
MOV A,#01H ;Ghi loi chao RET
LCALL WRCMD H
MOV DPTR, #CHAO1 ;CTC chia 1 so 16-bit cho 1 so 8-bit ;
LCALL OUT_STRING LINE1l ;S0 bi chia: R7-R6 ;
MOV DPTR, #CHAO2 ;S0 chia: B ;
LCALL OUT_STRING_LINE2 ;Thuong so: R7-R6 ;
LCALL DELAY 2S ;80 du B ;
MOV DPTR, #CHAO3 P —_—_—,___,————"e—e—e—e-ot» ;
LCALL OUT_STRING_LINE1 DIV16_8:
MOV DPTR, #CHAO4 CLR A
LCALL OUT_STRING_LINE2 MOV R2,#16
LCALL DELAY 2S DIV1l: CLR C
SETB WARN ;Tat den canh bao LCALL RLC_R7R6
CLR FO ;F0=0: chuc, =1: dvi ;Xoay trai R7 R6 qua co C
MOV 41H,#'4' RLC A
;Dat nhiet do canh bao ban dau CJINE A,B,NOT_EQ
MOV 42H,#'0" LJMP LOW1
MOV IE,#81H ;Cho phep ngat ngoai 0 NOT_EQ: JNC LOW1
RET SIJMP GIAM
;CTC doc ADC ; LOW1: SUBB A,B
;Du lieu doc duoc chua trong 30H ; XCH A,R6
e ORL A,#01lH
READ ADC: XCH A,R6
MOV ADC_DATA, #0FFH ;De doc ADC chinh xac GIAM: DJNZ R2,DIV1
SETB ADC_INTR ;nhan t.hieu canh xuong MOV B,A ;So du chua trong B
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RET

RLC R7R6:

;CTC xoay trai so 16 bit R7_R6 qua co C
PUSH ACC
MOV A,R6
RLC A
MOV R6,A
MOV A,R7
RLC A
MOV R7,A
POP ACC

RET

;CTC so sanh nhiet do hien thi va ;
;nhiet do dat ;
;Neu lon hon hoac bang nhiet do dat ;

;thi canh bao ;
COMPARE :
MOV A, #01H
LCALL WRCMD
MOV A,31H
CJINE A,41H,KHAC
MOV A,32H
CJINE A,42H,KHAC
LJMP CANHBAO ;Neu bang nhau thi canh bao
KHAC:
JNC CANHBAO ;Neu lon hon thi canh bao
LJMP HIENTHI
CANHBAO :
CLR WARN ;Bat den canh bao
MOV DPTR, #ST3
LCALL OUT_STRING_LINE1l
MOV A, #0C1lH
LCALL WRCMD

LCALL WRTXT
MOV A,33H
LCALL WRTXT
MOV A, #'o'
LCALL WRTXT
MOV A, #'C!'
LCALL WRTXT

RET

DP_WARN_TEMP:
MOV A,41H
LCALL WRTXT
MOV A,42H
LCALL WRTXT
MOV A,#'o'
LCALL WRTXT
MOV A, #'C!'
LCALL WRTXT

RET

i

;CTC xuat mot chuoi ra LCD ;

;Con tro DPTR chi toi chuoi can xuat ;

OUT STRING:
MOV R4, #0
OUTST1: MOV A, R4
MOVC A, @A+DPTR
LCALL WRTXT
INC R4
CJINE R4, #16,0UTST1

RET
OUT _STRING LINEl:
MOV A, #80H
LCALL WRCMD
LCALL OUT_ STRING
RET

OUT STRING LINE2:
MOV A, #0COH
LCALL WRCMD
LCALL OUT STRING

LCALL DISPLAY TEMP RET
MOV A, #' ! WRCMD: ;CTC ghi lenh ra LCD
LCALL WRTXT CLR LCD_RW
MOV A, #'>!' SETB LCD_E
LCALL WRTXT CLR LCD_RS
MOV A, #' ! MOV LCD_DATA,A
LCALL WRTXT NOP
LCALL DP_WARN_TEMP CLR LCD_E
LJMP THOAT LCALL READY
HIENTHI: RET
SETB WARN ;Tat den canh bao WRTXT: ;CTC ghi ki tu ra LCD
MOV DPTR, #ST1 CLR LCD_RW
LCALL OUT_STRING LINE1l SETB LCD_E
MOV A, #08AH SETB LCD_RS
LCALL WRCMD MOV LCD_DATA,A
LCALL DISPLAY TEMP NOP
MOV DPTR, #ST2 CLR LCD_E
LCALL OUT_STRING_LINE2 LCALL READY
MOV A, #0C8H RET
LCALL WRCMD READY: ;CTC cho LCD
LCALL DP_WARN_ TEMP PUSH ACC
THOAT: RET OK: CLR LCD_E
DISPLAY TEMP: ;CTC hien thi nhiet do CLR LCD RS
MOV A,31H SETB LCD_RW
LCALL WRTXT MOV LCD_DATA, #0FFH
MOV A,32H SETB LCD_E
LCALL WRTXT MOV A,LCD_DATA
MOV A, #',' JB ACC.7,0K
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CLR LCD RW DJNZ R6,DELAY4
POP ACC DJNZ R7,DELAY3
RET RET
DELAY 500MS: ;CTC delay 0,5s ;
MOV R7,#250 ;CTC ngat ngoai 0 ;
DELAY1: MOV R6,#200 ;Doc tu ban phim P/S2 ;
DELAY2: MOV RS, #5 ;Va h.thi ra LCD ;
DJINZ R5,$ e ;
DJNZ R6,DELAY2 EXO0_ISR:
DJNZ R7,DELAY1 CLR EXO
RET PUSH ACC
DELAY 2S: ;CTC delay 2s MOV A, #00H
MOV R7,#250 MOV R3, #8
DELAY3: MOV R6,#200
DELAY4: MOV R5, #20 JNB KB_CLK,$ ;Bo qua bit Start
DJNZ R5, S
LOOP: JB KB_CLK,$ ;Lay 8 bit Data DVI: MOV 42H,A
MOV C,KB_DATA CLR FO
RRC A LJMP EXIT
JNB KB_CLK,$ LOOP2: INC R4
DJNZ R3,LOOP CJINE R4, #20,LOOP1 ; 20 lan?
EXIT: CLR C
MOV R3,#24 POP ACC
SKIP: JB KB_CLK,$ SETB EXO0 ;Bat co ngat
JNB KB_CLK, $ RETI
DJNZ R3,SKIP CHAQOl1: DB ' Duc, Q.Toan '
CHAO2: DB 'H.Thuong, Nguyen'
MOV 40H,A CHAO3: DB 'CT do n.do so V1'
MOV R4, #0 CHAO4: DB ' Xin chao! '
LOOP1: MOV DPTR, #SCAN MOV A,R4 ST1l: DB 'Nhiet do: '
MOVC A,@A+DPTR ST2: DB 'C.bao: '
CJINE A,40H,LOOP2 ST3: DB ' Canh bao! !
MOV DPTR, #ASCII SCAN: DB
MOV A,R4 45H,16H, 1EH, 26H, 25H, 2EH, 36H, 3DH, 3EH, 46H, 70
MOVC A, @A+DPTR H,69H, 72H, 7AH, 6BH, 73H, 74H, 6CH, 75H, 7DH
JB FO,DVI ;Neu FO=1 ghi hang d.vi ASCII: DB '01234567890123456789'
CHUC:
MOV 41H,A ;neu F0=0 nho hang chuc END
SETB FO
LJMP EXIT

Ma ngu(fn 4-22. Chuong trinh do nhiét do
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Vidu mé rong 2:

Thiét ké h¢ thong hién thi va canh bao ap suit nuwée trong binh nén, véi 03 mire
thip, trung binh va cao (ngwdng do ngudi dung ty dit)
Biét cam bién ap sut c6 tin hi¢u ra trong khoing 0..100mV twong wng véi 4p suit
tur 0..3000 atmosphe.
Yéu cau thiét ké theo cac bude sau:
e Thiét ké so d6 khdi tong thé toan hé thong
e Dic td mdi khdi:
o Chuce nang, nhiém vy cta khdi
o Sb lugng va chuan tin hiéu dién ap vao/ra
e Thiét ké so d6 tuong tac (thuat toan nhiing) toan hé théng
e Thiét ké so dd nguyén ly
e Dic ta so dd nguyén Iy
o Chtrc nang, nhi€ém vu cua (nhém) linh kién
o Chuan giao tiép (chuan truyén thong (néu c6 chuén), luc binh thudng/lac
hoat dong,...)
e Lap trinh
o So dd Call graph
o So 6 khéi (ctia mdi chirc ning trong so do call graph, néu can)
o Viét md ngudn
Pap An:
o Thiét ké so do khoi tong thé toan hé thong:
( Khoi )

Khoi vao DKTT —»| Hién thi

Ngudn

_ Hinh 4-24. S0 d6 khoi tong thé toan bé hé thong
e Ddc ta moi khoi:
o Chirc nang, nhiém vu, $6 luwong va chuan tin hiéu dién dp vao/ra cua khoi:
a. Khéi vae: Gom cam bién ap suit va cac phim bim. Cam bién c6 chirc ning thu
nhan gia trj 4p suat. Phim bAm dung dé nhép gia tri tham s tir ban phim.

e Cam bién ap suit c6 dau vao 1a 4p suét thudc khoang 0..3000 atmosphe, dau
ra 12 0..100mV. Tin hiéu nay s& dugc loc nhiéu, khuéch dai ty 1& 1én 0..5v
trude khi dua vao khdi diéu khién trung tam.

e Phim bim: gdm 3 phim c6 dau ra chuan dién ap TTL, binh thuong 1a muc 1,
khi dugc bim sé& vé muc 0.

e Vay, khéi vao, dua ra 1 tin hiéu Analog (0..5v), va 3 tin hiéu s6 cho 3 nit
bam.

b. Khdi hién thi: Hién thi trang thai ciia hé thong 1én LCD16x2 va 3 LED don. LCD
ding dé lién tyc hién thi trang thai ctia hé thong nhu: Gia tri ap suét, gia tri ngudng
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canh bao muc ap suét, dung dé hién thi gia tri tham sd, hién thi gia tri nat bAm khi
nhap tham sd,... 3 dén LED gom LED Do, LED xanh, LED Tréng.
e LCD s¢ dung ché do 4bit, nén can 7 duong hién thi sé cho LCD: RS, RW,
E, D4..D7
e LED don dung dé bao trang thai ngudng ap sut, cic mau khac nhau dé
nhin tr xa, st dung LED siéu sang. Can 03 tin hiéu sd truc tiép tir khdi diéu
khién trung tam.
e Vay, dau vao khdi hién thi 1a: 10 tin hiéu sd.
Khéi Piéu khién trung tim (DKTT): C6 chirc ning xt Iy tin hiéu tir khdi vao dé
dua ra hién thi va canh béo & khdi hién thi.
e Doc tin hi¢u tuong tu tu khdi vao (0..5v), chuyén déi ADC sang )
(0..1023) dé xtr 1y.
e Doc gia tri nit bam dé thay d6i tham s6 (Ngudng thip va Ngudng cao) canh

bao.
e So sanh gia tri ADC thyc té va gid tri ngudng dé quyét dinh trang thai can

canh béo 1én LED don, va hién thj gia tri ap suit, cac tham sb 1én LCD 16x2
d. Khbi ngu(“)n: Hé théng su dung ngu(‘A)n 5v, va £12v cho bo khuéch dai trong khdi
dau vao. Nén bd ngudn can thiét phai thiét ké 1a:

e Vio: 220VAC

e Ra:-12v, GND, +5v, +12v ¢6 on ap.

e Du tinh toan b hé théng ti€u thu cong suét thép. Nén bd nguén s& chi can

dong dién ti da 1A cho mdi dau ra.

Thiét ké so do twong tdc (thudt todn nhiing) toan hé thong:

0..100mV Ai(0..5V) LCD 16x2
Cam bién o= D >
= #
v
(we) ( )
Ban phim A B g
A B

Hi=D>B Hl > LED Tréng

No=(A<D<B)

Lo=D<B No > LED Xanh

L | | LED Pé
_ °) °

Hinh 4-25. So dé tuwong tdc hé thong canh bdo dp sudt
Thiét ke so do nguyén ly

o Dic ta so do nguyén Iy

o Churc nang, nhiém vu cua (nhom) linh kién

o Chudn giao tiép (chudn truyén théng (néu c6 chudn), lic binh thuong/lic
hoat dong/, ...)
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Thiét ké nguyén ly chi tiét cho teng khéi theo
( \

O Khoi .z .
Khéi vao +b DKTT —» Hién thi
\\ J
Ngudn

>

< Hinh 4-24. So d6 khdi téng thé toan bd hé thong:

¢ Khoi Vao: dugc yéu cau nhu sau:

: Vo(0..100mV) Ai(0. 5v

I r

|| cam bién > == D Ai—>
| o

|

|

|

|

Ai—> |
| e1 kB3 55— [——KB1.KB3——>
____________ : Lo )
Hinh 4-26. Hinh 4-27.

Khoi vao s€ bao gom: Khoi cam bién, khoi loc va khuéch dai, khoi ban phim. Chi tiét dugc

thiét ké nhu sau:

VCC
Djf i

Hinh 4-28. Mach

cam bién

bac ta khoi:

R2
R5 o
R1 s KB2
R3 R4 LS KB3
C1 —> =

Hinh 4-29. Khuéch dai va loc nhiéu Hinh 4-30. Ban phim

Khdi cam bién, dau vao la ap suét do cua dbi tuong, dau ra 1a dién ap, c6 dai
tr 0..100mV

Khéi khuéch dai va loc nhidu, nhan tin hiéu tir khdi cam bién (0..100mv)
Xudt ra tin hiéu 0..5v tuyén tinh v&i tin hiéu vao. Nhu vay, hé s6 khuéch dai
1a 5v/100mV =k = 50 lan.

Tur d6, ta tinh dugc nhu sau: Error! Objects cannot be created from editing field
codes., ta chon linh kién: R1=R2=R3=R4=10K, R5=50K

Khuéch dai, ding LM324, ngudn ddi xting +12v

Khdi ban phim, ¢6 3 phim, binh thudong thi KB1..KB3 ¢6 mtc 1, phim nao
duoc bAm sé& ¢6 mic 0.
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% Khoi hién thi:

R 1

| RS,RW,E '

| AT |

| o4 b7 | LCD16x2 |

| Hi |

> | |

—»| Hién thi | No——> LED don | |
| Lo :

. - - __

Hinh 4-31. Hinh 4-32.

Khéi hién thi duoc cho nhu “Hinh 4-317, ta trién khai siu hon nhu “Hinh 4-33. Hién
thi LCD”.
Thiét ké chi tiét cac khdi nhu sau:

LCD1
LMO16L
2D1 R
Ho—PFH———T—+—
White LED 10k
0 ouw
290 2E. 35383885 7oz re

P R OE4 R

w No O—PF—— 1
10k
—|Njo|  <|w|o| ~o|olo|—fa|o| s Green LED
w

ﬂ D3 R3
Lo
&) E <Dr 8 8 B RED-LED 10k
Hinh 4-33. Hién thi LCD Hinh 4-34. Ban phim
¢ Khoi dicu khién trung tam
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C1
| o
I
22p
1 [ 8MHz U1
c2 CRYSTAL 1 33
— I 7| OSC1/CLKIN RBO/INT [—>
- 1 0SC2/CLKOUT RB1 TO RS
22 2 RB2 [———O RW
P A O 5 RAO/ANO RB3/PGM [—2
= RAVANT RB4 TO D4
—z—| RA2/AN2/VREF-/CVREF RB5 TO D5
| RAS/AN3/VREF+ RB6/PGC TO D6
——{ RA4/TOCKI/C10UT RB7/PGD f———Q D7
—— RA5/AN4/SS/C20UT 15
s __ RCO/T10SO/T1CKI TO Hi
—o—| REO/ANS/RD. RC1/T10SI/CCP2 TO No
7o REVANGWR RC2/CCP1 TO Lo
—— RE2/AN7/CS RC3/SCK/SCL [—=
R4 ] RCA4/SDISDA [—52
1 MCLR/Vpp/THV RC5/SDO [—£=
10k RC6/TX/CK [—52
RC7/RX/DT —=
RDO/PSPO +O KB1
RD1/PSP1 21—0 KB2
RD2/PSP2 22—0 KB3
RD3/PSP3 [—£2-
RD4/PSP4 [—=
RD5/PSP5 [—55-
RD6/PSP6 [—=
RD7/PSP7 [—=

PIC16F877A

Hinh 4-35. Khoi diéu khién trung tam

e Lap trinh
o So do Call graph

o So do khoi (cua moi chirc nang trong so do call graph, néu can)

Phan mém

nhang

o Viet ma nguon

KeyBoard SoSanh
Cam bién Hién thj LCD Ban phim Hién thi LED

. ) Hinh 4-36. So d,‘é‘ Callgraph
Ma nguon: Vi du an nay rat 16n, va khi thiét ké lai chon PIC, nén ngdn ngit 1ap trinh dung
ngon ngir C cho PIC 13 hop 1y nhat.
#include "ADC-LCD-LED.h"
#define use portb lcd true
#include <LCD.C>
#define KB1 !input (PIN DO)
#define KB2 !input (PIN D1)
#define KB3 !input (PIN D2)
#define T 50
intleé D,Hi,No,Lo,A,B;
int8 cnt;
void init main() ;
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void KeyBoard () {
if (KB1) {Mode= (++Mode) %3 ;delay ms(T) ;}
if (Mode==1) {
if (KB2) {A++;delay ms(T);}
if (KB3) {A--;delay ms(T);}

}

if (Mode==2) {
if (KB2) {B++;delay ms(T);}
if (KB3) {B--;delay ms(T);}

I

void main () {
init main() ;
while (1) {
D=read_adc () ;
lcd gotoxy(1,1); printf (lcd putc, "Ap
Suat=%4LU.Mode=%u\nA=%4u.B=%4u",D,Mode, A, B) ;
Hi LED=No LED=Lo LED=0;
if (D<A)Lo LED=1;
else if (D>B)Hi LED=1;
else No LED=1;
KeyBoard () ;
delay ms (100) ;
bl
void init main () {
setup adc ports (ANO) ;
setup adc (ADC CLOCK INTERNAL) ;
set adc_ channel (0) ;
led init () ;

Ma nguon 4-23. Ldp trinh cho VK tién tién
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(Trang ndy nén bé tréng)

190 B0 mon Ky thuit may tinh — Khoa Dién tir
Truong PH Ky thuit Cong nghiép



Bai giang Chuong S
Vixu ly - Vidiéu khién Céc h¢ Vi diéu khién tién tién

CHUONG 5.
CAC HE VI PIEU KHIEN TIEN TIEN

Muc tiéu

Giup sinh vién biét vé cdc hé vi diéu khién hién dai va pho bién trong thuc té
san xudt, va ung dung co ban cua chung.

Tém tit:

Tim hiéu vé cdc vi diéu khién hién dai ho AVR, ho PIC va ARM
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5.1 Atmel AVR

 Hinh 5-1- Atmel AVR ATmega8 PDIP . 7
AVR 1a mét kién trac Harvard stra d61 8-bit RISC don chip vi di€u khién (nuC)
da duoc phét trién boi Atmel vao nim 1996. Cac AVR 1a mot trong nhiing ho vi
diéu khién dau tién sir dung on-chip bd nh¢ flash dé luu trir chuong trinh, trai véi
One-Time Programmable ROM, EPROM hoac EEPROM dugc stir dung bdi vi diéu
khién khac vao luc do.

5.1.1 Lich sirhg AVR

Nguoi ta tin vao kién traic AVR co ban di duge hinh thanh béi hai sinh vién tai
Vién Cong nghé Na Uy (tht n) Alf-Egil Bogen va Vegard Wollan.

Cac AVR MCU ban géc da dugc phat trién tai mot ngdi nha ASIC thudc dia
phuong & Trondheim, Na Uy, noi ma hai thanh vién sang lap cua Atmel Na Uy da
lam viéc nhu sinh vién. N6 duoc biét dén nhu mot uRISC (Micro RISC). Khi cong
nghé da dugc ban cho Atmel, kién tric ndi bo da dugc phat trién thém boi Alf va
Vegard tai Atmel Na Uy, mot cong ty con ctia Atmel thanh 1ap boi hai kién trac su.

Atmel AVR néi rang cac tén khong phai 1a mot tir viét tit va khong phai 1a bat
ctr diu gi dic biét. Nhitng ngudi sang tao AVR khong co cau tra 101 dut khoat vé
thuat ngit viét tit "AVR".

Luu ¥ rang viéc st dung "AVR" trong bai viét nay thuong dé cip dén 8-bit
RISC dong vi diéu khién Atmel AVR.

Trong s nhitng thanh vién dau tién ctia dong AVR 1a AT90S8515, déng vo
trong go6i 40-pin DIP ¢6 chan ra giéng nhu mot vi diéu khién 8051, bao gém dia chi
BUS multiplexed bén ngoai va dir li€u. Tin hi€éu RESET da doi nguoc, 8051
RESET miic cao, AVR RESET miic thap), nhung khac v6i d6, chan ra 1a giéng hét
nhau.

5.1.2 Tf;ng quan vé thiét bi

AVR 13 mét kién trac may Modified Harvard vo1 chuong trinh va dir 1liéu dugc
luru trir trong cac hé théng bd nhd vat 1y riéng biét xuat hién trong khong gian dia
chi khac nhau, nhung c6 kha niang doc ghi dit liéu tir bd nhd bang cach sir dung 1énh
dac biét.
Co ban vé ho AVR
AVRs thuong phan thanh bdn nhém rong:
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e TinyAVR - chudi Attiny

o 0,5-8 kBbo nh¢ chuong trinh

o Dong vo 6-32-chan

o Tap ngoai vi hitu han

e MegaAVR - chudi Atmega

o 4-256 kB b0 nh¢ chuong trinh

o bong vé 28-100-chan

o Téap 1énh m¢é rong (Lénh nhan va 1€nh cho quan 1y bd nhd 16m hon).

o Mod rong hon vé thiét bi ngoai vi

e XMEGA - chudi Atxmega

o 16-384 kB bd nhé chuong trinh.

o Dbong vé 44-64-100-chan (A4, A3, Al)

o Mo rong cac tinh nang hi¢u suit, chéng han nhu DMA, "Su kién hé
théng", va ho trg mat ma.

o Thiét bi ngoai vi dugc mé rong voi DACs

e Ung dung cu thé AVR

o megaAVRs véi cic tinh ning dic biét khong tim thay trén cac thanh
vién khéac cuia gia dinh AVR, chéng han nhu bo diéu khién LCD,
USB, diéu khién, nang cao PWM, CAN v.v..

o Atmel At94k FPSLIC (Field Programmable System Level Circuit),
mot 161 trén AVR véi mdt FPGA. FPSLIC st dung SRAM cho ma
chuong trinh AVR, khong gidng nhu tat ca cac AVRs khac. Mot phan
do su khéc biét téc do twong ddi giita SRAM va flash, 16i AVR trong
FPSLIC c6 thé chay 1én dén 50 MHz.

5.1.3 Kién tric thiét bj

Flash, EEPROM, va SRAM tét ca dugc tich hop vao mot chip duy nhat, loai bo
su can thiét ciia bd nhd ngoai trong hau hét cac tng dung. Mot sb thiét bi co BUS
mo rong song song dé cho phép thém dir liéu bd sung (hoac ma) by nhd, hodc bd
nhé anh xa thiét bi. Tat ca cac thiét bj co giao tiép ndi tiép, ma c6 thé duge st dung
dé két n6i EEPROM s ndi tiép chip flash.

5.1.4 Program Memory (Flash)

Mai 1énh chuong trinh duoc luu trit trong bd nhé Flash chéng x6a (non-volatile
Flash). Mic du ho 13 8-bit MCUs, mdi 1énh mat 1 hozc 2 tir 16-bit.

Kich ¢& cua bd nhd chuong trinh thuong dugce chi dinh trong viéc dat tén cua
thiét bi chinh (vi du, dong ATmega64x c6 64 kB cua Flash, tuy nhién ATmega32x
chi c6 32kB).

5.1.5 EEPROM

Hau nhu tit ca cac vi diéu khién AVR déu co Electrically Erasable
Programmable Read Only Memory (EEPROM) dé luu “nira vinh vién” dit liéu luu
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trit. Ciing giébng nhu bd nhd Flash, EEPROM c6 thé duy tri ndi dung ctia né khi
dugc g& bo.

Trong hau hét cac bién thé cua kién tric AVR, bo nhé EEPROM noi bd nay
khong phai 1a anh xa vao khong gian dia chi bd nhd caa MCU. N6 chi ¢6 thé duoc
truy cap cung mot cach nhu 13 thiét bi ngoai vi bén ngoai, thanh ghi st dung con trd
dac biét va doc / ghi hudng dan ma lam cho truy cap EEPROM chédm hon nhiéu so
v6i RAM ndi bd khéc.

Tuy nhién, mot sb thiét bi trong dong SecureAVR (AT90SC) sir dung mot ban
dd EEPROM dic biét dén céc dir liéu hodc bd nhé chuong trinh tuy thude vao ciu
hinh. Dong XMEGA cling cho phép EEPROM anh xa vao khong gian dia chi dit
liéu.

Ké tir khi s6 lugng cac 1an ghi EEPROM khéng phai 1a khong giéi han - Atmel
chi dugc 100.000 chu ky ghi.

5.1.6 Chwong trinh thuec thi

Atmel's AVRs c6 hai giai doan, thiét ké kiéu dudng dng (pipeline) duy nhit.
Diéu nay c6 nghia 1a chi 1énh ké tiép 1a duoc 1ay khi 1énh nay dang thuc hién. Hau
hét cac 1énh chi mat mot hodc hai chu ky d@)ng ho, 1am cho AVRs tuong ddi nhanh
trong s6 vi diéu khién 8-bit.

Ho AVR ciia bd vi xir Iy dugc thiét ké voi sy thyc hién hiéu qua cia ma C.

5.1.7 Tap Iénh

Tap 1énh AVR hon 14 tryc giao v6i hau hét cac vi diéu khién tam-bit, dic biét 1a
8051 va vi diéu khién PIC véi AVR ma ngay nay dang canh tranh. Tuy nhién, nd
khong phai 1a hoan toan binh thudng:

e Con tro ghi X, Y, va Z c6 kha ndng danh dia chi khac vdi nhau.

e Vi tri thanh ghi RO dén R15 co kha nang danh dia chi khéac hon vi tri thnah

ghi R16 dén R31.

e [/0O port 0-31 ¢6 kha nang danh dia chi khéac so vo1 1/ O ports 32-63.

e CLR anh huong dén céc’ co, trong khl SER khong, ngay ca khi chiing dugc

1énh bo sung. CLR x06a tat ca cac bit vé khong va SER dat chung 1én mot.

e Truy cép dit lidu chi doc dugc luu trong bd nhd chuong trinh (flash) yéu cau

Iénh dac biét LPM.

Ngoai ra, mot ) chip-su khac biét cu thé anh huong dén cac thé hé ma. Ma con
tré (bao gdm ca cac dija chi tro lai stack) 13 hai byte trén chip 1én dén 128 KBytes bd
nh¢ flash, nhung ba byte trén chip 16n hon, khong phai tit ca cac chip ¢ so nhan
phan cimg; chip v6i hon 8 Kbytes flash ¢6 nhanh va goi 1énh v6i khoang rong hon;
V.V..

Léap trinh cho no6 bﬁng cach st dung 1ap trinh C (hoac tham chi Ada) trinh bién
dich kha don gian. GCC da bao gém hd trog AVR tir kha 1au, va ho tro duoc sir dung
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rong rai. Trong thuc té, Atmel ga g?lm dau vao tir cac nha phat trién chinh cua trinh
bién dich cho vi diéu khién nho, dé tich hop tinh nang cho cac tap 1énh hitu dung
nhat trong mét trinh bién dich cho cac ngdn ngit cip cao.

5.1.8 Tbe dp MCU

Dong AVR binh thuong 6 thé hd tro téc d6 ddng hd 0-20 MHz, v6i mot sb thiét
bi dat 32 MHz. H trg hoat dong thap hon thuong doi hoi mot toc do giam. Tat ca
gan day (Tiny va Mega, nhung khong phai 90S) AVRs tich hop oscillator-chip, loai
bo su can thiét cua d@)ng hd bén ngoai hodc mach dao dong. Mot s6 AVRs cling co
mot prescaler ddng hd hé thong, co thé chia xudng ddng hod cua hé théng 1én dén
1024. Prescaler nay c6 thé duoc cdu hinh lai bang phan mém trong thoi gian chay,
cho phép tdi uu hoa téc do dong ho.

Vi tat ca cac hoat dong (trir literals) trén thanh ghi RO - R31 1a don chu ky, cac
AVR c¢6 thé dat dugc 1én dén 1MIPS mdi MHz. Téi va luu trit vao / ra b nhé mat 2
chu ky, phan nhanh phai mét 3 chu ky.

5.1.9 Nhirng dic tinh

AVRs hi¢n cung cép mot loat cac tinh nang:
e May da chirc ning, Bi-directional General Purpose I / O port vé&i cau hinh,
built-in pull-up resistors
e Nhiéu noi Oscillators, bao gdm ca RC oscillator ma khong c6 bo phan bén
ngoai
e NOoi, Iénh Self-Programmable Flash Memory lén dén 256 KB (384 KB trén
XMega)

o In-System Programmable sir dung nbi tiép / song song ha thé doc
quyén hodc cac giao dién JTAG

o Tuy chon khoi dong véi bao vé Lock Bits doc lap.

e On-chip g& 16i (OCD) hd trg théng qua JTAG hoidc debugWIRE trén hau hét
cac thiét bi

o tin hiéu JTAG (TMS, TDI, TDO, va TCK) la multiplexed ngay
GPIOs. Nhirng Pin c6 thé dugc ciu hinh véi chic ning nhu JTAG
hodc GPIO tiy thudc vao thiét 1ap ctia mot vai cau chi (FUSES), ¢
thé duogc 1ap trinh thong qua ISP hodc HVSP. Theo mic dinh, AVRs
vo1 JTAG di kém véi giao dién JTAG bat.

o debugWIRE sir dung chan /RESET nhu mot kénh giao tiép hai
hudng dé truy cap vao mach debug-chip. D6 14 hién nay trén cac thiét
bi v6i sb luong chan it, vi n6 chi can mot chan.

e Internal Data EEPROM lén dén 4 kB

e Internal SRAM lén dén 8 kB (32 kB trén XMega)

e Ngoai 64KB dir liéu trén cac mo hinh khong gian nhat dinh, bao gdm ca
Mega8515 va Megal62.

o Trong mot sd thanh vién cua loat XMEGA, dir liéu khong gian bén
ngoai da duoc ting cudng dé hd tro ca hai SRAM va SDRAM. Pong
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thoi, cac dit liéu dia chi, cac ché do da duoc mo rong cho phép 1én
dén 16MB b6 nhé cua dit liéu duge dé cap truc tiép.
o AVR thuong khong hd trg thyc thi ma tir bd nhé bén ngoai. Mot sb
ASSP bang cach sir dung md AVR lam bd nhé hd tro chuong trinh
bén ngoai.
e 8-Bit va 16-Bit Timers
o PWM dau ra (thoi gian chét may phat dién trén mot sb thiét bi)
O Vvao capture
e So sanh Analog
o 10 hodc 12-Bit A / D Converters, véi multiplex 1én dén 16 kénh
o 12-bit D/ A Converters
e Mot loat cac giao tiép ndi tiép, bao gom ca
o [2C tuong thich Two-Wire Interface (TWI)
o Thiét bi ngoai vi Synchronous / Asynchronous Serial (UART /
USART) (dugc st dung voi RS-232, RS-485, va nhiéu hon nira)
o Thiét bi giao dién Serial Bus (SPI)
o Universal Serial Interface (USI) cho 2 hodc 3 ddy truyén théng dong
bd ndi tiép.
e Brownout Detection
e Watchdog Timer (WDT)
e Nhiéu ché do tiét kiém dién (Power-Saving Sleep)
e Piéu khién anh sang va diéu khién dong co (cu thé 1a PWM ) diéu khién mé
hinh
e HO trg CAN Controller
e Ho tro USB Controller
o USB — Full speed (12 Mbit / s) diéu khién phan cting & Hub véi AVR
nhing.
o Ciing san sang ty do vé6i toc d thap (1,5 Mbit / s) (HID) bitbanging
EMULATIONS phan mém
e HO trg Ethernet Controller
e HO trg LCD Controller
e Hoat dong & murc dién ap thip, c6 thé xudng dén 1.8v (dén 0.7v véi loai hd
trg chuyén d6i DC-DC)
e Thiét bi picoPower
e b diéu khién DMA va truyén thong "Su kién hé théng" ngoai vi.
e Mai héa va gidi ma nhanh, hd trg cho AES va DES
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5.2 Vi diéu khién PIC

LSy SRS QLOCK DRAERAM

DL FERERERRE T RS

PIC 16554
. Hi{ah 5-2— Cac dong PIC )
PIC 1a mot ho vi di€u khién RISC dugc san xuat boi cong ty Microchip
Technology. Dong PIC dau tién 1a PIC1650 dugc phat trién boi Microelectronics
Division thuoc General Instrument .

PIC bat ngudn 13 chir viét tit ctia "Programmable Intelligent Computer" (May
tinh kha trinh thong minh) 1a mot san pham cua hing General Instruments dit cho
dong san pham dau tién cia ho 1a PIC1650. Lic nay, PIC1650 duoc dung dé giao
tiép voi cac thiét bi ngoai vi cho may chii 16bit CP1600, vi vy, ngudi ta ciing goi
PIC véi cai tén "Peripheral Interface Controller" (B diéu khién giao tiép ngoai vi).
CP1600 1a mot CPU tdt, nhung lai kém vé cac hoat dong Xuét nhap, va vi vay PIC
8-bit dugc phat trién vao khoang ndm 1975 dé hd tro hoat dong xuat nhap cho
CP1600. PIC str dung microcode don gian dat trong ROM, va mac du, cum tu RISC
chua duoc st dung thoi bay gid, nhung PIC thuc su 1a mot vi diéu khién vé6i kién
tric RISC, chay mdt 1énh mot chu ky may (4 chu ky ctia bd dao dong).

Nam 1985 General Instruments ban by phan vi dién tr cia ho, va chu s¢ hitu
m&i hay bo hau hét cac du an - lic d6 da qua 15i thoi. Tuy nhién PIC duoc bd sung
EEPROM ¢ tao thanh 1 bd diéu khién vao ra kha trinh. Ngay nay rat nhiéu dong
PIC duoc xuat xudng voi hang loat cac module ngoai vi tich hop sin (nhu USART,
PWM, ADC...), v61 bd nhd chuong trinh tor 512 Word dén 32K Word.

¢ Lép trinh cho PIC

PIC st dung tap 1énh RISC, vo1 dong PIC low-end (d6 dai ma Iénh 12 bit, vi du:
PIC12Cxxx) va mid-range (d0 dai ma 1énh 14 bit, vi du: PIC16Fxxxx), tap 1énh bao
gom khoang 35 1énh, va 70 1énh d6i véi cac dong PIC high-end (46 dai ma 1énh 16
bit, vi du: PIC18Fxxxx). Tap 1énh bao gém cac 1énh tinh todn trén cac thanh ghi,
vO1 cac héng s6, hodc cac vi tri bd nhd, cling nhu c6 cac 1énh diéu kién, 1énh
nhay/goi ham, va cac 1énh dé quay tré vé, nd ciing c6 cac tinh ning phan ctng khac
nhu ngit hodc sleep (ché do hoat dong tiét kién dién). Microchip cung cip méi
truong lap trinh MPLAB, né bao gdm phan mém mé phong va trinh dich ASM.

Mot s6 cong ty khac xdy dung cac trinh dich C, Basic, Pascal cho PIC.
Microchip cling ban trinh dich "C18" (cho dong PIC high-end) va "C30" (cho dong
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dsPIC30Fxxx). Ho ciing cung cdp cac ban "student edition/demo" danh cho sinh
vién hodc ngudi dung thir, nhimg version ndy khong c6 chirc ning tdi wu hoa code
va c6 thoi han sir dung gidi han. Nhiing trinh dich mi ngudn mé cho C, Pascal,
JAL, va Forth, cling dugc cung cap boi PicForth.

GPUTILS 12 mot kho mi ngudn md cac cong cu, duge cung cap theo cong ude
vé ban quyén cia GNU General Public License. GPUTILS bao gém céc trinh dich,
trinh lién két, chay trén nén Linux, Mac OS X, OS/2 va Microsoft Windows.
GPSIM ciing 13 mot trinh mé phong danh cho vi diéu khién PIC thiét ké tmg véi
tirng module phan cimg, cho phép gia 1ap cac thiét bi dic biét dugc két ndi véi PIC,
vi du nhu LCD, LED...

«» Mot vai dac tinh

Hién nay c6 kha nhiéu dong PIC va c6 rat nhiéu khéac biét vé phan cing, nhung
chung ta c6 thé diém qua mot vai nét nhu sau:

« 8/16 bit CPU, xay dung theo kién trac Harvard c6 stra doi

« Flash va ROM c6 thé tuy chon tir 256 byte dén 256 Kbyte

« Cac cong Xuat/Nhap (I/0 ports) (mirc logic thuong tir OV dén 5.5V, ung véi
logic 0 va logic 1)

o 8/16 Bit Timer

o (Cong ngh¢ Nanowatt

o Céc chuan Giao Tiép Ngoai Vi Néi Tiép Pong bo/Khong dong by USART,
AUSART, EUSARTSs

« B0 chuyén d6i ADC Analog-to-digital converters, 10/12 bit

o B0 so sanh di¢n ap (Voltage Comparators)

o Céc module Capture/Compare/PWM

« LCD

« MSSP Peripheral dung cho cac giao tiép I2C, SPI, va I2S

« B0 nhé ndi EEPROM - ¢6 thé ghi/xo04 1én 61 1 tricu lan

« Module biéu khién dong co, doc encoder

« HO tro giao tiép USB

« HO tro diéu khién Ethernet

o HO tro giao tiép CAN

« HO tro giao tiép LIN

« HO tro giao tiép IrDA

e Mot s6 dong c6 tich hop bd RF (PIC16F639, va rfPIC)

o KEELOQ Ma hoa va giai ma

« DSP nhiing tinh ning x1r Iy tin hiéu s6 (dsPIC)

% Ho vi diéu khién PIC 8/16-bit
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Céc link nay duoc lay tir trang chii www.microchip.com, tuy nhién hién nay
trang nay dang rat thuong bi chét, cé thé do lwong truy cap quéa nhiéu, va cac duong
dan ludn thay doi, vi vy, c6 thé link s& bi chét.

Vi diéu khién 8-bit

« PIC10, PIC12, PIC14, PIC16, PIC17, PIC18

Vi diéu khién 16-bit:

« PIC24
B6 diéu khién xtr 1y tin hiéu sd 16-bit (dsPIC):
« dsPIC30
« dsPIC33F
B6 diéu khién xtr 1y tin hiéu sé 32-bit (PIC32):
« PIC32
B mon Ky thuit may tinh — Khoa Dién tir 199

Truwdong PH Ky thuat Cong nghiép


http://vi.wikipedia.org/wiki/Vi_%C4%91i%E1%BB%81u_khi%E1%BB%83n�
http://www.microchip.com/ParamChartSearch/chart.aspx?branchID=1009&mid=10&lang=en&pageId=74�
http://www.microchip.com/ParamChartSearch/chart.aspx?branchID=1001&mid=10&lang=en&pageId=74�
http://www.microchip.com/ParamChartSearch/chart.aspx?branchID=1008&mid=10&lang=en&pageId=74�
http://www.microchip.com/ParamChartSearch/chart.aspx?branchID=1002&mid=10&lang=en&pageId=74�
http://www.microchip.com/ParamChartSearch/chart.aspx?branchID=1003&mid=10&lang=en&pageId=74�
http://www.microchip.com/ParamChartSearch/chart.aspx?branchID=1004&mid=10&lang=en&pageId=74�
http://vi.wikipedia.org/wiki/Vi_%C4%91i%E1%BB%81u_khi%E1%BB%83n�
http://www.microchip.com/ParamChartSearch/chart.aspx?branchID=1032&mid=10&lang=en&pageId=74�
http://vi.wikipedia.org/w/index.php?title=DSP&action=edit&redlink=1�
http://www.microchip.com/ParamChartSearch/chart.aspx?branchID=8071&mid=14&lang=en&pageId=75�
http://www.microchip.com/ParamChartSearch/chart.aspx?branchID=8081&mid=14&lang=en&pageId=75�
http://vi.wikipedia.org/w/index.php?title=DSP&action=edit&redlink=1�
http://microchip.com/PIC32�

Bai giing Chuong S
Vixu ly - Vidiéu khién Céc h¢ Vi diéu khién tién tién

53 ARM
% Chu trac ARM

CAu tric ARM (viét tit tir tén gbc 1a Acorn RISC Machine) 1a mét loai cdu trac
vi xtr Iy 32-bit kiéu RISC duoc sir dung rong rai trong céc thiét ké nhiing. Do ¢6 dic
diém tiét kiém nang luong, cac bd CPU ARM chiém uu thé trong cac san pham dién
tr di dong, ma véi cac san pham nay viée tiéu tan cong suit thap 1a mot muc tidu
thiét ké quan trong hang dau.

Ngay nay, hon 75% CPU nhiing 32-bit 1 thuéc ho ARM, diéu nay khién ARM
trd thanh ciu tric 32-bit dugc san xuét nhiéu nhit trén thé gidi. CPU ARM duoc
tim thay khap noi trong cac san pham thuong mai dién tir, tir thiét bi cam tay (PDA,
dién thoai di dong, may da phuong tién, mdy tro choi cim tay, va may tinh cam tay)
cho dén cac thiét bi ngoai vi may tinh (6 dia ctng, bo dinh tuyén dé ban.) Mot
nhanh noi tiéng ctia ho ARM 1a cac vi xir Iy Xscale cua Intel.
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e Mot bo vi xue Iy Conexant duoc
- :I'_ - diing chii yéu trong cac b dinh
Tru so chinh cua cong ty ARM tai Cambridge tuyén
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% Lich sir phat trién

Viéc thiét ké ARM duoc bat dau tir nam 1983 trong mot du an phat trién cua
cong ty may tinh Acorn.

Nhom thiét ké, dan dau boi Roger Wilson va Steve Furber, bat dau phat trién
mot bd vi xir Iy ¢6 nhiéu diém twong dong voi K thuat MOS 6502 tién tién. Acorn
da tung san xuét nhiéu may tinh dua trén 6502, vi vay vi¢c tao ra mdt chip nhu vay
1a mot budc tién dang ké cia cong ty nay.

Nhom thiét ké hoan thanh viéc phat trién miu goi 1a ARM1 vao nam 1985, va
vao nam sau, nhom hoan thanh san pham “’thuc’” goi 1a ARM2. ARM2 c6 tuyén dir
lidu 32-bit, khong gian dia chi 26-bit tirc cho phép quan 1y dén 64 Mbyte dia chi va
16 thanh ghi 32-bit. Mot trong nhitng thanh ghi nay dong vai tro 12 bo dém chuong
trinh v6i 6 bit cao nhat va 2 bit thip nhat luu giit cac co trang thai cua bo vi xir 1y.
C6 thé néi ARM2 1a bo vi xir Iy 32-bit kha dung don gian nhat trén thé gidi, v6i chi
gdm 30.000 transistor (so v&i bo vi xtr 1y 1au hon bon nim ciia Motorola 1a 68000
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v6i khoang 68.000 transistor). Su don gian nhu vay c6 dugc nhd ARM khong ¢6 vi
chuong trinh (ma chiém khoang % dén 1/3 trong 68000) va ciing gidng nhu hau hét
cac CPU vao thoi d6, khong hé chia cache. Sy don gian ndy dwa dén dic diém tiéu
thu cong suét thép cua ARM, ma lai c6 tinh nang tdt hon ca 286. Thé hé sau,
ARMS3, duoc tao ra v6i 4KB cache va c6 chirc nang dugc cai thién tot hon nita.

Vao nhitng ndm cudi thap nién 80, hang may tinh Apple Computer bat dau hop
tac voi Acorn dé phat trién cac thé h¢ 16i ARM méi . Cong viéc nay trd nén quan
trong dén ndi Acorn nang nhom thiét ké tré thanh mot cong ty moi goi la Advanced
RISC Machines. Vi 1y do d6 ban thuong dugc gidi thich ARM la chit viét tit cia
Advanced RISC Machines thay vi Acorn RISC Machine. Advanced RISC Machines
tro thanh cong ty ARM Limited khi cong ty ndy dugc dua ra san ching khoan
London va NASDAQ nam 1998.

Két qua su hop tac nay 1a ARM6. Mau dau tién dugc cong bd vao nim 1991 va
Apple da str dung bd vi xir Iy ARM 610 dua trén ARM6 lam co s& cho PDA hi¢u
Apple Newton. Vao nam 1994, Acorn dung ARM 610 lam CPU trong cac may vi
tinh RiscPC cua ho.

Trai qua nhiéu thé hé nhung 16i ARM gan nhu khéng thay ddi kich thudec.
ARM2 ¢6 30.000 transistors trong khi ARM6 chi ting 1én dén 35.000. Y tudng cia
nha san xut 16i ARM 1 sao cho nguoi sir dung c6 thé ghép 161 ARM véi mot sd bd
phan tuy chon nao do dé tao ra mot CPU hoan chinh, mot loai CPU ma c6 thé tao ra
trén nhirg nha may san xuét ban dan cii va van tiép tuc tao ra dugc san pham véi
nhiéu tinh ning ma gia thanh van thap.

Thé h¢ thanh cong nhét ¢ 18 1&4 ARM7TDMI véi hang trdm tri¢u 15i duoc st
dung trong cac may dién thoai di dong, hé thdng video game cam tay, va Sega
Dreamcast. Trong khi cong ty ARM chi tap trung vao vi¢c ban 161 IP, cling c6 mot
sO gidy phép tao ra bd vi diéu khién dya trén 15i nay.

Dreamcast dua ra bo vi xir Iy SH4 ma chi muon mot sd ¥ tudng tir ARM (tiéu
tan coéng sudt thap, tdp 1énh gon ...) nhung phin con lai thi khic voi ARM.
Dreamcast ciing tao ra mot chip xt Iy 4m thanh duoc thiét ké boi Yamaha voi 16
ARM7. Bén canh d6, Gameboy Advance cia Nintendo, ding ARM7TDMI & tan s
16,78 MHz.

Hang DEC ciing ban gidy phép vé 15i ciu trac ARM (ddi khi chiing ta ¢ thé bi
nham 1an vi ho ciing san xuit ra DEC Alpha) va san xuat ra thé hé Strong ARM.
Hoat dong ¢ tan s6 233 MHz ma CPU nay chi tiéu tén khoang 1 watt cong sut
(nhimg doi sau con tiéu tén it cong suit hon nita). Sau nhitng kién tung, Intel ciing
duoc chap nhan san xudt ARM va Intel ¢3 ndm lay co hoi nay dé bo sung vao thé hé
gia c¢di 1960 cia ho bﬁng Strong ARM. Tur do, Intel da phat trién cho chinh ho mot
san pham chirc ning cao goi tén 1a Xscale.

+» Cac dang 161
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Bai giang

Vixtly - Vi diéu khién

Chuong 5

Cac hé Vi diéu khién tién tien

Cach MIPS dié ,
Ho Loi Dic tinh ache . ten Ung dung
(I/DYMMU  |hinh @ MHz
G B
ARM7TDMI | . . . . 15 MIPS @| e P
ARM7TDMI 3-tang pipeline khong Advance, Nintendo
(-S) 16.8 MHz ,
DS, iPod
ARM710T |MMU 36 MIPS @Psion5series
40 MHz
ARM720T 8KB unified,[60 MIPS @
MMU 59.8 MHz
ARM740T MPU
ARM7EJ-S  |Jazelle DBX  |khong
ARMITDMIARM9TDMI |5-tang pipeline [khong
GP32,GP2X (161
16KB/16KB 200 MIP Au tién), T
ARMO20T 6KB/16KB, 00 S @)|dau .tlen), apwav-e
MMU 180 MHz Zodiac (Motorola i.
MX1)
ARM922T 8KB/8KB, MMU
ARM940T 4KB/4KB, MPU GP2X (161 thr hai)
. Nintend DS
thay d6i duoc, ok N Gaoe
okia -Gage,
ARMOE  |ARMO46E-S tightly  coupled &
. Conexant  802.11
memories, MPU .
chips
Kho ) h ST Micro
ong c6 cache
ARMO66E-S g ’ STROIXF, includes
TCMs
Ethernet [1]
ARMOGSE-S khong co6 cache,
TCMs
Dién thoai di dong:
; S Eri K
RMO26ELS laselle ppx 1Y 401 duoe/220 MIPS @V;’ny .“;S;f’n &,
-S Jazelle series),Siemens
TCMs, MMU 200 MHz .
and Benq (doi x65
va doi mai hon)
lockl kho h
ARMO9GHS Clockless ong caches,
processor TCMs, MPU
32KB/32KB,
ARMI0E |ARMI1020E |(VFP)
MMU
16KB/16KB
ARM1022E |((VFP) ’
MMU
ARMI1026E]- variable, MMU or|
Jazelle DBX
S MPU
ARMI1 ARM1136] [SIMD, Jazelle| . ble. MMU
variable
(F)-S DBX, (VFP) ’
ARMI1156T2 |SIMD, Thumb-thay ddi duoc,
(F)-S 2, (VFP) MPU
ARMI1176JZ |SIMD, Jazellefthay ddi duoc,
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Bai giang

Vixtly - Vi diéu khién

Chuong 5

Cac hé Vi diéu khién tién tien

Cach MIPS dié ,
Ho Loi Dic tinh ache . ten Ung dung
(I/D)MMU  |hinh @ MHz
(F)-S DBX, (VFP)  |MMU+TrustZone
1-4 core SMP .
ARMI11 ’|th 0
pe SIMD,  Jazelle M?\iU doi - duge,
ore
DBX, (VFP)
lén dén 2000
2.0
Application (
. DMIPS/MHz
Cort Cortex-A8 profile, NEON,|variable (L1+L2),. 46 Texas Instruments
ortex ortex- in speed from
Jazelle ~ RCT,MMU+TrustZone | . - OMAP3
600 MHz to
Thumb-2
greater than 1
GHz)
Cortex.R4 Embedded variable . cache, 600 DMIPS Bfoad(iom la mot
profile MMU optional hang st dung
Lumi Mi 2
Microcontroller 120 DMIPS 1'1m1nary iero[2]
Cortex-M3 no cache, (MPU) microcontroller
profile @ 100MHz )
family
80200/I0P310
XScale 1/0 Processor
/IOP315
80219
10P321 Iyonix
10P33x
PXA210 Applicati
PPHICAtions Zaurus SL-5600
/PXA250 processor
32KB/32KB, 400 . .
PXA255 MMU BogoMips  |Gumstix
@400 MHz
PXA26x
MIP HT i 1
PXATx 800 S @HTC  Universal,
624 MHz Zaurus SL-C1000
PXA800(E)F
1000 MIPS
Monahans @
1.25 GHz
PXA900 Blackberry 8700
trol Pl
XC1100 Contro ane
Processor
1XP2400
/IXP2800
IXP2850
IXP2325
/IXP2350
IXP42x NSLU2
IXP460
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Bai giang Chuong S

Vixuly - Vi diéu khién Céc hé Vi diéu khién tién tién
Cache MIPS dién ,
Ho Loi Dic tinh ! Ung dung

(/DYMMU |hinh @ MHz

/IXP465

% Céc luu y vé thiét ké

Pé dat dugc mot thiét ké gon, don gian va nhanh, cic nha thiét ké ARM xay
dung n6 theo kiéu ndi cing khong c6 vi chuwong trinh, gidng véi bo vi xir 1y 8-bit
6502 da ting dugc dung trong cac mdy vi tinh trudc dé ctia hang Acorn.

CAu trac ARM bao gom céc dic tinh ciia RISC nhu sau:

- Céu trac nap/luu trit.

- Khéng cho phép truy xuit bo nhé khong thang hang (bay gio dd cho phép
trong 161 Arm v6)

- Téap Iénh tryc giao

- File thanh ghi 16n gém 16 x 32-bit

- Chiéu dai ma may c6 dinh 1a 32 bit dé dé giai ma va thyc hién pipeline,
dé dat dugc diéu nay phai chdp nhan giam mat 6 ma may.

- Hau hét cac 1énh déu thyc hién trong vong mot chu ky don.

So véi cac b vi xtr ly cung thoi nhu Intel 80286 va Motorola 68020, trong
ARM c6 mét s6 tinh chit kha doc d4o nhu sau:

- Hau hét tit ca cac 1énh déu cho phép thuc thi c6 diéu kién, diéu nay 1am
gidm vi¢c phai viét cac ti€u dé ré nhanh cling nhu bu cho viéc khong co
mot bo du doan ré nhanh.

- Trong céc 1énh s6 hoc, dé chi ra diéu kién thyc hién, nguoi 1dp trinh chi
can stra ma diéu kién

- C6 mdt thanh ghi dich dong thung 32-bit ma c6 thé st dung véi chic
nang hoan hdo vadi hau hét cac 1€nh s6 hoc va viéc tinh toan dia chi.

- Co cac kiéu dinh dia chi theo chi so rat manh

- Co6 hé thong con thyc hi¢n ngat hai mirc uvu tién don gidan nhung rat
nhanh, kém theo cho phép chuyén tirng nhém thanh ghi.
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Bai gidng
Vixuly - Vi diéu khién Phu luc

PHU LUC A: Tap lénh trong 8051

Lénh so hoc

C1 phap .| So
So
STT Mo ta chu
Malénh | Toan hang byte
ky
1 ADD A, Rn A=A+Rn 1 1
llllllllllllllllllllllllllllllllll ADD A, direct A = A + direct 2 1
ADD A,@Ri A=A+ @Ri 1 1
ADD A #data A = A + #data 2 1
________________________________________________ ADDC ARn A= AL RntC 1 1
6 ADDC A.direct A=A +direct+C 2 1
7 ADDC A,@Ri A=A+ @Ri+C 1 1
8 ADDC A #data A=A+#data+C 2 1
9 SUBB A,Rn A=A-Rn-C 1 1
SUBB A, direct A=A —direct—C 2 1
SUBB A,@Ri A=A—-@Ri—-C 1 1
SUBB A #data A=A —#data—C 2 1
13 INC A A=A+1 1 1
"""" 14 |INC Rn Rn=Rn+ 1 1 1
15 INC Direct direct = direct + 1 2 1
_______ NG R @Ri= @Ri+ 1 1 |
17 DEC A A=A-1 1 1
18 DEC Rn Rn=Rn-1 1 1
19 DEC Direct direct = direct — 1 2 1
20 DEC @Ri @Ri=@Ri-1 1 1
21 INC Dptr dptr = dptr + 1 1 2
Eom MUL B BA = AFB 1 Z
23 DIV AB A/B = A(thuong) + B (du) 1 4
24 DA A Hi¢u chinh t}?ép phan sé liéu ) )
trong thanh ghi A
Lénh logic
Cu phap o Sé | So
STT v 1énh | To4n hang LD byte cl?;
1 ANL A,Rn A = (A)and(Rn) 1 1
2 A, direct A = (A)and(direct) 2 1
3 A,@Ri A = (A)and(@Ri) 1 1
4 A #data A = (A)and(#data) 2 1
5 direct,A direct = (direct)and(A) 2 1
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Bai gidng

Vixtly - Vi diéu khién Phu luc
Cu phap . Sé So
STT "Mz lenh | Toan hang Mot byte i‘y“
6 Direct,#data direct = (direct)and(#data) 3 2
7 ORL A,Rn A = (A)or(Rn) 1 1
8 A.direct A = (A)or(direct) 2 1
9 A,@Ri A= (A)or(@Ri) 1 1
10 A #data A = (A)or(#data) 2 |
11 direct,A direct = (direct)or(A) 2 1
12 Direct,#data direct = (direct)or(#data) 3 2
13 XRL A,Rn A = (A)xor(Rn) 1 1
14 A.direct A = (A)xor(direct) 2 1
15 A,@Ri A = (A)xor(@Ri) 1 1
16 A #data A = (A)xor(#data) 2 1
17 direct,A direct = (direct)xor(A) 2 1
18 Direct,#data direct = (direct)xor(#data) 3 2
19 CLR A A=0 1 1
20 CPL A A =not(A) 1 1
21 RL A Quay trai A 1 1
22 RLC A Quay trai A qua co C 1 1
23 RR A Quay phai A 1 1
24 RRC A Quay phai A qua co C 1 1
25 SWAP | A Hoén d6i 2 nira ctia A 1 1
Céc I¢énh Bit
STT Ci phap Mo ta 50 csh(:,
Mai Iénh | To4n hang byte ky
1 CLR C Xoéacd Cve0 1 1
2 CLR Bit Xéa bit vé 0 2 1
3 SETB C batcoC=1 1 12
4 SETB Bit batbit=1 2 1
5 CPL C Dao gié tri ctia co C 1 1
6 CPL Bit Dao gia tr1 cua bit 2 1
7 ANL C,bit C = (C)and(bit) 2 2
8 ANL C,/bit C = (C)and(dao cua bit) 2 2
9 ORL C,bit C = (C)or(bit) 2 2
10 ORL C,/bit C = (C)or(dao cua bit) 2 2
11 MOV C,bit C=hit 2 1
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Bai giang

Vixtly - Vi diéu khién Phu luc
C1 phap S6 | S6
STT Mﬁ ta 0 chu
Maialénh | Toan hang byte ky
12 MOV Bit,C Bit=C 2 2
13 IC <rel> rllhéy dén nhin <rel> néu C = 5 5
14 INC Bit, <rel> rllhay dén nhan <rel> néu bit= 3 5
15 B Bit, <rel> Illhay dén nhan <rel> néu bit= 3 5
16 INB Bit, <rel> ghay dén nhan <rel> néu bit= 3 5
17 IBC Bit, <rel> nha‘y dén ’nh’an <Are1>' ne? bit = 3 5
1 va sau do xo6a ludn bit vé 0
Cic Iénh diéu khién chwong trinh
Cu phap sé | So
STT ——— : Mb t ® | chu
Ma Iénh Toan hang byte ky
i ch trinh a
1 ACALL | <addrl1> go1 chuong .rm con (ndm 3 5
trong pham vi 2k mem)
’ LCALL | <addrl6> 201 chuiO’ng trinh con (trong 3 5
pham vi 64k mem)
3 RET trg vé tir chuong trinh con | 1 2
tré vé tir ch trinh
4 RETI 1o vé tr ¢ Lu’O’ng rin { 5
phuc vu ngat
5 AIMP <addr] 1> nbay dén nhan (trong pham ) 5
vi 2k mem)
6 LIMP <addr] 6> nﬁay dén nhan (trong pham 3 5
vi 64 mem)
7 SIMP <rel> nhay dén nhin 2 2
hiy dén dia chi =
3 IMP @A+DPTR nhay dén dia chi { 5
A+DPTR
9 1Z <rel> nhay dén nhan néu A =0 2 2
10 INZ <rel> nhay dén nhan néu A #0 2 2
r h \ hv A
11 CINE A.direct,<rel> So~ sanA’ va n ‘ay dén 3 5
nhdn néu A # direct
So sanh va nhay dén nha
12 |CINE | A#data,<rel> 0 sanh va mhay denmhan |,
néu A#data
13 Rn,#data,<rel> So sanh va nhay dén 3 2
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Vixtly - Vi diéu khién Phu luc
STT —— S M ta W
Ma Iénh Toan hang byte ky
nhan néu Rn#data
So sanh va nhay dén nhan
14 @Ri,#data,<rel> | néu byte c6 dia chi= Ri ¢6 |3 2
ndi dung khéc véi data
Gidm Rn di 1 va nhay
15 DINZ Rn,<rel> dén nhin néu chua giam vé | 2 2
0
Giam direct di 1 va nhay
16 DINZ direct,<rel> dén nhan néu chua giam vé | 3 2
0
17 NOP Khong lam gi ca 1 1
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Bai gidng . ,
Vixu ly - Vidiéu khién Phu luc
PHU LUC B: Chi tiét cac thanh ghi chirc niing trong 8051
< Ban tém tit chirc niing cac thanh ghi
1. Thanh ghi IE:
IE: Interrupt Enable, cho phép ngit: thanh ghi nay cho phép/cdm cac ngit hoat

dong

\EA|--\ET2\ES|ET1\EX1\ETO\EX0\

2. Thanh ghi TCON: TCON Register - TCON (S:88h)
TCON: Timer/Counter Control Register: thanh ghi diéu khién bé dém/bo dinh thoi

TF1 TRI1 TFO TRO IE1 IT1 IEO ITO

3. Thanh ghi TMOD: TMOD Register - TMOD (S: 89h)
TMOD: Timer/Counter 0 and 1 Modes: thanh ghi dat ché d6 cho Timer/Counter 0 va 1

GATEI1 C/T1# M1l MO1 H GATEO \C/To# M10 | MO0

4. Thanh ghi T2CON: T2CON Register - T2ZCON (S:C8h)
Thanh ghi diéu khién Timer/Counter 2

TF2 EXF2 RCLK | TCLK || EXEN2 \TRz C/T2# | CP/RL2#

5. Thanh ghi T2MOD: T2MOD Register - T2MOD (S:C9h)
Thanh ghi diéu khién Timer/Counter 2

- - - - H - - T20E | DCEN
6. Thanh ghi SCON
SCON: Serial Controller: thanh ghi cAu hinh truyén thong nbi tiép.
FE/SMO SM1 \ SM2 \ REN TBS RB8 \ TI \ RI \
7. Thanh ghi PCON: PCON Register
PCON - Power Control Register (87h): Thanh ghi diéu khién ngudn
H SMOD1 SMODO \ - | POF H GF1 GF0 PD IDL
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% Dién giai y nghia cic thanh ghi:
1. Thanh ghi_phuc vu lip trinh ngit:
Thanh ghi IE: Interrupt Enable: Cho phép ngit:

EA | - \ ET2 \ ES | ET1 EX1 ETO EX0

Néu lap bit =1 thi cho phép ngit, dit bang 0 thi cAm ngit
» EA: Enable All : cho phép ngat tat ca, phai dat bit nay bang 1, thi moi ngat khac méi dugc
phép hoat déng. Mudn ngit nao hoat dong thi cho phép ngit do theo cac bit duoi day.
ET2: Enable Timer 2: cho phép Timer 2 hoat dong
ES: Enable Serial: Cho phép ngit nbi tiép.
ET1: Enable Timer 1: cho phép Timer 1 hoat dong
EX1: Enable eXternal: cho phép ngit ngoai 1
ETO: Enable Timer 0: cho phép Timer 0 hoat dong
EXO: Enable eXternal: cho phép ngat ngoai 0
2. Thanh ghi TCON: TCON Register - TCON (S:88h)

Timer/Counter Control Register.
\ TF1 \ TR1 \ TFO | TRO \ IE1 \ IT1 \ 1EO \ITO |

YVVVYYYVY

Bit | Ky

Y nghi
thit | hieu | 2T

Co tran Timer 1
7 TF1 | Puoc x6a boi phan cing khi vi xtr Iy nhay dén chuong trinh con ngit
Lap boi phan ctng khi Timer / Counter 1 tran

Bit diéu khién chay Timer 1
6 TR1 | X6a dé cdm chay timer/counter 1.
Lap dé chay timer/counter 1.

Co tran Timer 0
5 TF0 | Xoa bang phan cing khi chay chuwong trinh con ngit
Lap bang phan ctng khi thanh ghi timer/counter tran

Bit diéu khién chay Timer 0
4 TRO | Xoéa dé cAdm chay timer/counter 0.
Lap dé chay timer/counter 0.

Co canh ngit 1
3 IE1 | Xoéa bang phan cimg khi ngit vi xtr 1y, néu dit ngit canh (suon)
Lap bang phan ctng khi ngit ngoai dugc phat hién tai chan INT1

Bit diéu khién loai ngit ngoai 1
2 IT1 | Xoa: Ngit theo mirc thap cho ngit ngoai 1 (INT1)
Lap : Ngit theo canh xudng (suon xudng) cho ngit ngoai 1 (INT1)

Co canh ngit 0
1 IE0 | Xoa bang phan ctng khi ngit vi xir Iy, néu dat ngat canh (suon)
Lap bang phan ctng khi ngit ngoai dugc phat hién tai chan INTO

Bit diéu khién loai ngit ngoai 0
0 ITO | Xoa: Ngit theo mirc thap cho ngat ngoai 1 (INTO)
Lap : Ngit theo canh xudng (suon xudng) cho ngit ngoai 1 (INTO)

Gia tr1 sau khi reset = 0000 0000b

Mode: ché d6

Timer : Bo dinh thoi, Counter: B6 dém

3. Thanh ghi TMOD: TMOD Register - TMOD (S: 89h)
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TMOD - Timer/Counter 0 and 1 Modes.
\ GATEI \ C/T1# \ Mi1 | MO1 H GATEO \C/To# \ M10 |Moo \

5;; Ky hiéu | Y nghia
Bit diéu khién cong Timer 1
7 GATEl | X6a dé cho phép timer 1 mdi khi bit TR1 lap
Lap dé cho phép timer 1 chi khi chan INT1# ¢ muc 1 va bit TR1 dugc lap
Bit lua chon Counter/Timer 1
6 C/T1# Xoa: Timer 1 hoat dong: Bo dinh thoi, dém tang theo xung nhip h¢ théng
Lap: Counter hoat dong: B dém, dém tang theo suon xuéng cua chan T1.
5 Ml11 Céc bit chon ché do cho Timer 1
' M11 i MO | Ché d¢ hoat dong
0 0 - Mode 0 : 8-bit Timer/Counter (TH1) v6i 5-bit(TL1)
0 1 Mode 1 16-bit Timer/Counter :
4 MO1 : : : e T s
i1 :0 : Mode 2 : 8-bit Timer/Counter (TL1) ty nap lai gia tri tor TH1 moi |
: : : khi Timer/Counter tran 5
1 1 : Mode 3 : Timer 1 dung
Bit diéu khién cong Timer 0
3 GATEO | X6a dé cho phép timer 0 mdi khi bit TRO lap
Lap dé cho phép timer 0 chi khi chan INTO# & mic 1 va bit TRO dugc lap
Bit lua chon Counter/Timer 0
2 C/TO# X6a: Timer 0 hoat dong: By dinh thoi, dém ting theo xung nhip hé thong
Lap: Counter 0 hoat dong: Bo dém, dém tang theo suon xuéng cua chan TO.
Céc bit chon ché do cho Timer 0
1 M10 - MI10 : MO0 : Ché do hoat dong
0 .0 :ModeO : 8-bit Timer/Counter (THO) v6i 5-bit(TLO)
0 1 Mode 1 16-bit Timer/Counter
1 0 Mode 2 8-bit Timer/Counter (TLO) tu nap lai gia tri tor THO
0 MO0 mdi khi Timer/Counter tran
1 | : Mode 3 : TLO la bo Timer/Counter 8 bit. THO 1a bo Timer 8-
: 5 5 bit stt dung Timer cac bit TRO va TFO

Gia tri sau khi reset = 0000 0000b

Khi Timer 0 & Mode 3, Timer 1 ¢ thé duoc bat hodc tat bﬁng cach chuyén no ra khoi hoac vao

Mode 3, hodc c6 thé van dung dé tao téc do Baud (doc 1a bo-u-d) cho céng truyén thong ndi tiép,

hoic trong thuc té, trong mot s6 img dung khong ding ngit.
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4. Thanh ghi T2CON: T2CON Register - T2CON (S:C8h)

Thanh ghi diéu khién Timer 2

TF2

\ EXF2 | RCLK \ TCLK H EXEN2 \ TR2 | C/T2# \ CP/RL2#

Bit
thur

Ky hiéu

Y nghia

TF2

Co tran Timer 2

TF2 khong duogc lap néu RCLK=1 hoic TCLK=1
Phai x6a bang phan mém

Lap bang phan ctng khi Timer 2 tran

EXF2

Co ngat ngoai Timer 2

Lap khi c6 canh Xuéng tai chan T2EX, néu EXEN2=1

Néu ngit Timer 2 hoat dong, mirc 1 tai bit nay, chuong trinh s& goi ngit
Phai x6a bang phan mém

RCLK

Bit clock nhan

Xo6a dé st dung co tran Timer 1 lam xung clock nhan cho truyén thong nbi tiép
trong Mode 1 hoéc 3

Lap dé sir dung co tran Timer 2 lam xung clock nhan cho truyén thong ndi tiép
trong Mode 1 hodc 3

TCLK

Bit clock truyén

Xoba dé sir dung co tran Timer 1 lam xung clock phat cho truyén thong ndi tiép
trong Mode 1 hodc 3

Lap dé st dung co tran Timer 2 1am xung clock phét cho truyén thong nbi tiép
trong Mode 1 hoéc 3

EXEN2

Bit cho phép ngit ngoai Timer 2

Xoa dé bo qua sy kién tai chan T2EX cho hoat dong Timer 2

Lap s& xdy ra ngat ngoai tai chdn T2EX khi c6 sudn xudng, néu Timer 2 khong sir
dungcho truyén thong ndi tiép.

TR2

Bit diéu khién chay Timer 2
X6a : cdm Timer 2 chay
Lap: chay Timer 2

C/T2#

Bit lua chon Timer/Counter 2
X6a: Timer (ngudn xung hé thdng: Fosc)
Lap: Counter (dAu vao tir chin T2)

CP/RL2#

Bit capture/Reload ctia Timer 2

Néu RCLK=1 hoic TCLK=1, CP/RL2# bi b qua va Timer s& chay & ché do tu
nap lai mdi khi tran

Xoba: dé tu nap lai khi Timer 2 tran hodc khi cé suon Xuéng & chan T2EX néu
EXEN2=1.

Lap d¢é bét giir (capture) khi c6 canh xudng & chan T2EX néu EXEN2=1

Gia tri sau khi reset = 0000 0000b
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5. Thanh ghi T2MOD: T2MOD Register - T2MOD (S:C9h)

Thanh ghi chon ché do cho Timer 2

- | - -] -] - |- |T20B[DCEN]
iz Ky hiéu | Y nghia
7 - Duy trir
6 - Du trir
5 - Du trit
4 - Duy trir
3 - Duy trir
2 - Du trit
Bit cho phép xuat Timer 2
1 T20E | Xoa dé lap trinh P1.0/T2 nhu dau vao clock hoic cong 1/0
Lap dé 1ap trinh P1.0/T2 nhu d4u ra clock
Bit cho phép dém lui
0 DCEN X6a: cAm Timer 2 dém ting/giam
Lap: cho phép Timer 2 dém ting/giam

Gia tri sau khi reset = xxxx xx00b

6. Thanh ghi SCON
FE/SMO | SM1 | SM2 | REN | TB8 | RB8 | TI | RI |
iz Ky hiéu | Y nghia
FE: Framing Error bit: bit bao truyén thong 16i. (SMODO=1)
FE Xoa dé resc?t trang thai 161, khong Eiuqc x6a boi mot bit STOP dung

7 Lap boi phan cing khi phat hi¢n 161 bit STOP khong dung

SMODO phai dugc 1ap dé cho phép truy cap dén bit FE
SMO | Ché do truyén thong ndi tiép

' SMO0 | SMI Mode Y nghia Téc d6 Baud
0 0 0  Thanh ghi dich Fepu peripr/6

6 sMI |0 | I | 8-bit UART C6 thé thay déi
10 2 9-bit UART Fepy peripn/32 hodc /16
1 1 3 39-bitUART - C6 thé thay déi
Bit Mode 2 cong ndi tiép / Bit cho phép truyén thong da vi xtr 1y

5 SM2 Xoa d% cam chirc nérrlg truyén‘ thong da vi xu ly
Lap d¢ cho phép ché d6 truyén thong da vi xir ly trong Mode 2 va 3, va thédm chi
Mode 1. Bit nay phai x6a néu dung Mode 0
Bit cho phép nhan ( Reception Enable bit)

4 REN X6a: cdm nhan nbi tiép
Lap: cho phép nhén ndi tiép

; TBS Phat bit 8 / bit thir 9 dé truyén thong trong Mode 2 va 3
Xoa: truyén bit logic 0 trong bit thir 9
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Lap: truyén bit logic 1 trong bit thi 9

Nhan bit 8 / nhéan bit tht 9 trong mode 2 va 3

Xba bang phan ctmg néu bit thir 9 nhan dugc 1a logic 0

Lap bang phan ctng néu bit thr 9 nhan duoc 1a logic 1

Trong model, néu SM2=0, RBS 14 bit STOP nhén dugc. Trong mode 0 RB8 khong
su dung

Co ngat truyén

X6a dé chap nhan ngét

Lap bang phan cung tai thoi gian cudi cing cua bit thir 8 trong mode 0 hodc bat
dau cua bit STOP trong cdc mode khac

Co ngét nhan

X6a dé chap nhan ngat

Lap bang phan ctng tai thoi gian cudi cing cua bit thir 8 trong mode 0. Xem hinh
dudi dé biét thém trong cac mode khac

Gia tri sau khi reset = 0000 0000b

7. Thanh ghi PCON: PCON Register

PCON - Power Control Register (8§7h)

SMODI [SMODO| - | POF | GFl1 | GF0O | PD | IDL |
Bit | g hicu | Y nghia
thir

. SMOD1 Che d? cong ndi tié'p, Pit 1 choA’USJA%.RT ]
Lap d¢ lya chon toc d6 Baud gap d6i trong mode 1,2 hoac 3
Ché do cong ndi tiép, bit 0 cho USART

6 SMODO | Xoa dé lwa chon bit SMO trong thanh ghi SCON
Lap dé lua chon bit FE trong thanh ghi SCON

5 — Du trit
Co tat nguon: Power Off Flag

4 POF Xoa dé nhén }aiét kiéu reset lan ké tiép 7
Lap bang phan cung khi VCC tang tir 0 1én dién ap binh thudng. cling cé thé dat
bang phan mém

3 GF1 Co muc dich chung, 1ap, x6a tuy lép trinh vién

GFO Co muc dich chung, 1ap, x6a tuy lap trinh vién

Bit ché d6 ngudn giam

1 PD X6a bang phan cting khi xay ra reset
Lap dé vao ché d6 ngudn giam
Bit ché do IDL

0 IDL X6a bang phan ctmg khi xay ra ngat hoic reset
Lap dé vao ché d6 nghi (IDLE)

Gia tri sau khi reset = 00X1 0000b
Khéng thé dinh dia chi bit
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PHU LUC C: Ngit
¢ INT 21h / AH=1 - read character from standard input, with echo, result is stored
in AL.
if there is no character in the keyboard buffer, the function waits until any key is
pressed.
example:
mov ah, 1
int 21h
« INT 21h / AH=2 - write character to standard output.
entry: DL = character to write, after execution AL = DL.
example:
mov ah, 2
mov dl, 'a’
int 21h
s INT 21h / AH=S5 - output character to printer.
entry: DL = character to print, after execution AL = DL.
example:

mov ah, 5
mov dl, 'a’
int 21h
« INT 21h / AH=6 - direct console input or output.
parameters for output: DL = 0..254 (ascii code)
parameters for input: DL = 255
for output returns: AL = DL
for input returns: ZF set if no character available and AL = 00h, ZF clear if
character available.
AL = character read; buffer is cleared.

example:

mov ah, 6
mov dl, 'a’
int 21h ; output character.

mov ah, 6
mov dl, 255
int 21h ; get character from keyboard buffer (if any) or set ZF=1.
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« INT 21h / AH=7 - character input without echo to AL.
if there is no character in the keyboard buffer, the function waits until any key is

pressed.
example:
mov ah, 7
int 21h
¢ INT 21h / AH=9 - output of a string at DS:DX. String must be terminated
by '$'.
example:
org 100h
mov dx, offset msg
mov ah, 9
int 21h
ret

msg db "hello world $"
% INT 21h / AH=0Ah - input of a string to DS:DX.
fist byte is buffer size, second byte is number of chars actually read. this function
does not add '$' in the end of string. to print using INT 21h / AH=9 you must set
dollar character at the end of it and start printing from address DS:DX + 2.
example:

org 100h

mov dx, offset buffer

mov ah, Oah

int 21h

jmp print

buffer db 10,?, 10 dup(' ")

print:

xor bx, bx

mov bl, buffer|[1]

mov buffer[bx+2], '$'

mov dx, offset buffer + 2

mov ah, 9

int 21h

ret
the function does not allow to enter more characters than the specified buffer size.
see also int21.asm in c:\emu8086\examples
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	1.3.2 Mã ký tự - Alphanumeric CODE (ASCII, EBCDIC)
	Hình  17. Bảng mã ASCII
	Hình  18. Bảng mã ASCII có cả ký tự trong phần mở rộng
	1.3.3 Các phép toán số học trên hệ đếm nhị phân


	CHƯƠNG 2. HỌ VI XỬ LÝ INTEL 80x86
	2.1 Cấu trúc phần cứng của bộ vi xử lý 8086
	2.1.1 Tổng quan
	Hình  21.Tổng quan về phần cứng bộ xử lý

	2.1.2 Cấu trúc bên trong và sự hoạt động
	Hình  22.Sự hoạt động của CPU
	2.1.2.1 Sơ đồ khối bên trong của 8086
	Hình  23.Sơ đồ khối bên trong 8086




	Bảng 21. Các thanh ghi
	2.1.3 Mô tả chức năng các chân
	Hình  24. Sơ đồ chân 8086/8088

	2.2 Chế độ địa chỉ
	2.2.1 Khái niệm chế độ địa chỉ


	Bảng 22.Phối hợp MOD và R/M để tạo ra các chế độ địa chỉ
	2.2.2 Các chế độ địa chỉ
	Ví dụ:  
	MOV BX, DX ;copy noi dung DX vao BX
	ADD AX, BX ;AX=AX+BX
	MOV CL, 100  ;chuyen 100 vao CL.
	MOV AX, 0BC8h  ;chuyen 0BC8h 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.
	MOV AL, [0243H];chuyen noi dung o nho DS:0243 vao AL
	MOV [4320], CX ;chuyen noi dung CX vao hai o nho 
	     ;lien tiep DS:4320 va DS:4321
	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 ch
	;DS:SI
	MOV [DI], AX ;copy noi dung AX vao hai o nho lien 
	    ;tiep co dia chi DS:DI va DS:(DI+1)
	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
	MOV CX, [SI]+10 ;copy noi dung hai o nho lien tiep
	   ;co dia chi DS:SI+10 va DS:SI+11 vao CX
	MOV CX, [SI +10] ;cach viet khac cua lenh tren
	MOV CX, 10+[SI] ;cach viet khac cua lenh tren
	MOV AL, [DI]+5 ;chuyen noi dung o nho co dia chi 
	;DS:DI+5 vao AL
	Ví dụ:   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] ;copy nội dung ô thứ: DS:BP+DI+5 vao AL


	Bảng 23. Các chế độ địa chỉ
	Ví dụ: Giả sử: DS=1000h, ES=2000h, SI=10h, DI=20h)
	MOVSB  ;Sao chép chuỗi từ 10010h đến 20020h
	Ví dụ:
	IN  AL, 40h ;Đọc cổng – sao chép nội dung tại
	;cổng có địa chỉ 40h và thanh ghi AL
	OUT 80h, AL ;Ghi cổng – gửi dữ liệu trong thanh
	;ghi AL tới cổng có địa chỉ 80h
	IN AL, DX  ;Đọc cổng có địa chỉ là nội dung của
	;thanh ghi DX
	OUT DX, AX ;Ghi một word trong AX tới cổng có địa
	;chỉ là nội dung của thanh ghi DX.
	2.3 Tập lệnh Assembly
	2.3.1 Giới thiệu chung
	2.3.2 Các nhóm lệnh
	2.3.2.1 Nhóm các lệnh vận chuyển (sao chép) dữ liệu
	MOV AL, AH ;AL(AH
	MOV CX, 50 ;CX(50
	MOV DL, [SI] ;DL({DS:SI}
	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
	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
	PUSH   BX
	;cat BX vao ngan xep tai vi tri do SP chi ra

	2.3.2.2 Nhóm các lệnh tính toán số học
	ADC AL, 74H ;AL(AL+74+CF
	ADC CL, BL ;CL(CL+BL+CF
	ADC DL, [SI] ;DL(DL+(DS:SI)+CF
	ADD DX, CX ;DX(DX+CX
	ADD AX, 400 ;AX(AX+400
	MOV BX, 1200H ;chuyen 1200H vao BX
	DEC BX  ;BX=11FFH
	MOV AX, 0033H ;chuyen 0033H vao AX
	MOV BL, 25
	DIV BL  ;AL=02H va AH=01H
	INC AL
	INC BX
	MUL CX ;AXxCX ( DXAX
	MUL BL ;ALxBL ( AX
	NEG AL ;AL(0-(AL)
	SUB AL, 78H ;AL(AL-78H
	SUB BL, CL ;BL(BL-CL
	SUB DL, [SI] ;DL(DL-{DS:SI}

	2.3.2.3 Nhóm các lệnh tính toán logic
	AND DX, CX ;DX(DX AND CX theo tung bit
	AND AL, 0FH ;che 4 bit cao cua AL
	MOV AL, 02H ;AL=(0000 0010)B
	NOT AL  ;AL=(1111 1101)B
	OR AX, BX ;AX(AX(BX theo tung bit
	OR CL, 30H ;lap bit b4 va b5 cua CL len 1

	2.3.2.4 Nhóm các lệnh dịch, quay toán hạng
	MOV CL, 3 ;so lan quay la 3
	RCL AL, CL
	MOV CL, 2 ;so lan quay la 2
	RCR AL, CL
	MOV CL, 2 ;so lan quay la 2
	ROL AL, CL
	MOV CL, 2 ;so lan quay la 2
	ROR AL, CL
	MOV CL, 2 ;so lan quay la 2
	SAL AL, CL
	MOV CL, 2 ;so lan quay la 2
	SHR AL, CL
	XOR AX, AX
	XOR BX, BX
	MOV AX, 5857H
	MOV BX, 58A8H
	XOR AX, BX

	2.3.2.5 Nhóm các lệnh so sánh
	2.3.2.6 Nhóm các lệnh nhảy (rẽ nhánh)
	CMP AX, 12ABH  ;so sanh AX voi 12ABH
	JA THOI   ;nhay den THOI neu AX cao hon 12ABH
	CMP AL, 10H ;so sanh AL voi 10H
	JAE THOI  ;nhay den THOI neu AL cao hon hoac bang 10H
	CMP AL, 10H  ;so sanh AL voi 10H
	JB THOI   ;nhay den THOI neu AL thap hon 10H
	CMP AL, 10H ;so sanh AL voi 10H
	JBE THOI  ;nhay den THOI neu AL thap hon hoac
	;bang 10H
	SUB AL, 10H  ;tru AL cho 10H
	JE THOI   ;nhay den THOI neu AL bang 10H
	CMP AL, 10H  ;so sanh AL voi 10H
	JNE THOI   ;nhay den THOI neu AL khac 10H

	2.3.2.7 Nhóm các lệnh lặp
	MOV AL, 0 ;xoa AL
	MOV CX, 10 ;nap so lan lap vao CX
	LAP: INC AL  ;tang AL len 1
	LOOP LAP  ;lap lai 10 lan, AL=10
	MOV AL, AH ;AL=AH
	MOV CX, 50 ;nap so lan lap vao CX
	LAP: INC AL  ;tang AL
	COMP AL, 16 ;so sanh AL voi 16
	LOOPE LAP ;lap lai cho den khi AL(16 hoac CX=0
	MOV AL, AH ;AL=AH
	MOV CX, 50 ;nap so lan lap vao CX
	LAP: INC AL  ;tang AL
	COMP AL, 16 ;so sanh AL voi 16
	LOOPNE LAP ;lap lai cho den khi AL=16 hoac CX=0

	2.3.2.8 Nhóm các lệnh điều khiển, đặc biệt khác
	CALL NEAR
	CALL FAR



	2.4 Lập trình hợp ngữ (Assembly) cho vi xử lý 80x86
	2.4.1 Giới thiệu chung về hợp ngữ
	2.4.2 Các bước khi lập trình 
	Hình  25. Emu8086 - Môi trường soạn thảo
	Hình  26. Emu8086 - Giá trị các cờ và màn hình hiển thị
	Hình  27. Emu8086 - Màn hình Debug chương trình

	2.4.3 Cấu trúc chung của chương trình hợp ngữ
	2.4.3.1 Cấu trúc của một lệnh hợp ngữ
	TITLE   Chương trình hợp ngữ 
	 .MODEL  Kiểu kích thước bộ nhớ ; Khai báo quy mô sử dụng bộ nhớ 
	 .STACK  Kích thước    ; Khai báo dung lượng đoạn stack 
	.DATA        ; Khai báo đoạn dữ liệu 
	msg DB 'Hello$' 
	.CODE           ; Khai báo đoạn mã main PROC 
	… 
	CALL  Subname         ; Gọi chương trình con 
	… 
	main ENDP 
	Subname PROC           ; Định nghĩa chương trình con 
	… 
	RET 
	Subname ENDP 
	END main 




	Bảng 24. Bản đồ bộ nhớ, địa chỉ ngắt của 8086
	.model small
	.stack 100h
	.data
	 s DB “Hello !$” ; khai báo xâu kí tự cần in
	.code
	  mov AX,@data ; lấy địa chỉ data segment ghi vào DS
	  mov DS,AX  ; Vì model small, đây cũng là địa chỉ
	; segment của xâu s. ; xuất chuỗi:
	  mov DX, OFFSET s ; lấy địa chỉ offset ghi vào DX
	  mov AH , 9
	  int 21h   ; gọi hàm 9, ngắt 21h để in
	  mov AH, 4Ch  ; Thoát khỏi chương trình
	  int 21h 
	end
	2.4.3.2 Khung chương trình dịch ra .exe
	data segment
	    ; add your data here!
	    pkey db "press any key to exit ...$"
	ends
	stack segment
	    dw   128  dup(0)
	ends
	CODE segment
	start:
	; set segment registers:
	    MOV ax, data
	    MOV ds, ax
	    MOV es, ax
	      ; add your CODE here
	    lea dx, pkey
	    MOV ah, 9
	    int 21h        ; output string at ds:dx
	    ; wait for any key....    
	    MOV ah, 1
	    int 21h
	    MOV ax, 4c00h ; exit to operating system.
	    int 21h    
	ends
	END start ; set entry point and stop the assembler.
	2.4.3.3 Khung chương trình dịch ra .com
	; You may customize this and other start-up templates; 
	; The location of this template is 
	;c:\emu8086\inc\0_com_template.txt
	CSEG    SEGMENT     ; code segment starts here.
	org 100h
	; add your CODE here
	ret
	1011b  ; Số nhị phân 
	1011  ; Số thập phân 
	1011d  ; Số thập phân 
	1011h  ; Số thập lục phân
	 A1 EQU 02, 11
	 A2 EQU 19, 81
	VD:  A DD 100 DUP(?)
	MOV AX,LENGTH A ; AX = 100 
	MOV AX,SIZE A  ; AX = 400 
	  VD:  A DW 100 DUP(?) 
	   B DD ? 
	VD:  A EQU 1234h 
	 MOV AH,HIGH A   ; AH ← 12h 
	 MOV AH,LOW A   ; AH ← 34h
	TÊN PROC      ; đây là mã lệnh của chương trình conRETTÊN ENDP
	ORG 100h
	 CALL   ta
	 MOV    AX, 2
	RET        ; Trở về OS
	ta PROC
	 MOV    BX, 5
	RET    ; Trở về sau điểm đã gọi.
	ta     ENDP
	END
	ORG    100h
	MOV    AL, 1
	MOV    BL, 2
	 CALL   m2
	 CALL   m2
	 CALL   m2
	 CALL   m2
	RET              ; Trở về HĐH
	m2     PROC
	MUL    BL             ; AX = AL * BL.
	RET                   ; Trở về sau điểm gọi nó.
	m2     ENDP
	END
	ORG    100h
	LEA    SI, tbao_tw  ; Lấy địa chỉ của msg vào SI.
	CALL   In_Xau
	RET                   ; trở về hệ điều hành.
	;=================================================
	; Chương trình này in 1 xâu, xâu phải kết thúc 
	; bằng ký tự null (phải có 0 cuối xâu)
	; địa chỉ của xâu phải được đặt trong thanh ghi SI:
	In_Xau     PROC
	next_char:
	    CMP  b.[SI], 0    ; kiểm tra nếu = 0 thì dừng
	    JE   stop         ;
	    MOV  AL, [SI]     ; lấy ký tự tiếp theo.
	    MOV  AH, 0Eh      ; số hiệu in ký tự.
	    INT  10h          ; sử dụng ngắt để in ký tự trong AL.
	    ADD  SI, 1        ; Tăng con trỏ cần in lên 1.
	    JMP  next_char    ; trở lại, in ký tự tiếp.
	stop:
	RET                   ; trở về sau điểm gọi.
	print_me     ENDP
	; ===================================================
	tbao_tw DB 'PICAT.dieukhien.net',0; xâu kết thúc: null.
	END
	name    MACRO  [tham số,...]
	             <Lệnh>
	ENDM
	MyMacro    MACRO  p1, p2, p3
	     MOV AX, p1
	     MOV BX, p2
	     MOV CX, p3
	ENDM
	ORG 100h
	MyMacro 1, 2, 3
	MyMacro 4, 5, DX
	RET
	MOV  AX,  0001hMOV  BX,  0002hMOV  CX,  0003hMOV  AX,  0004hMOV  BX,  0005hMOV  CX,  DX
	Call  TA_Proc
	Ta_Macr
	TA_mac 1, 2, 3
	MyMacro2    MACRO
	 LOCAL label1, label2
	 CMP  AX, 2
	 JE label1
	 CMP  AX, 3
	 JE label2
	 label1: INC  AX
	 label2: ADD  AX, 2
	ENDM
	ORG 100h
	MyMacro2
	MyMacro2
	RET


	2.4.4 Các cấu trúc điều khiển cơ bản
	 Lệnh 1 
	 Lệnh 2 
	 … 
	 Lệnh n 
	 MOV AX,BX 
	 ADD AX,CX ; Cộng BX với CX 
	 SHL AX,1  ; Nhân đôi 
	CMP AX,0  ; AX > 0?
	JNL DUONG ; AX dương 
	NEG AX  ; Nếu AX < 0 thì đảo dấu 
	DUONG: MOV BX,AX 
	NEXT: 
	CMP AX,0  ; AX > 0? 
	JNS AM  ; AX âm 
	MOV CL,1  ; CL = 1 (AX dương) 
	JMP NEXT 
	AM: MOV CL,0  ; CL = 0 (AX âm) 
	NEXT:
	CASE <Biểu thức> 
	  Giá trị 1: Công việc 1 
	  Giá trị 2: Công việc 2 
	  … 
	  Giá trị n: Công việc n 
	END 
	CMP AX,0 
	JL AM 
	JE KHONG 
	G DUONG 
	DUONG: MOV BH,0 
	JMP NEXT 
	AM:  MOV BH,1 
	JMP NEXT 
	KHONG: MOV BH,2 
	NEXT:
	    MOV CX,200  ; Đếm 200 bytes 
	    MOV BX,OFFSET M ; Lấy địa chỉ vùng nhớ 
	    XOR AX,AX  ; AX = 0 
	NEXT: CMP BYTE PTR [BX],'A'; So sánh với chữ A 
	    JNZ ChuA   ; Nếu không phải là chữ A thì tiếp 
	    INC AX   ; tục, ngược lại thì tăng AX 
	ChuA:  INC BX 
	    LOOP  NEXT 
	 MOV BX,1000h 
	CONT: CMP AH,'$' 
	  JZ NEXT  
	MOV AH,DS:[BX] 
	 JMP CONT 
	NEXT:
	MOV BX,1000h 
	CONT: MOV AH,DS:[BX] 
	CMP AH,'$' 
	  JZ NEXT 
	  JMP CONT 
	NEXT:
	org 100h
	mov bx, 0  ; total step counter. 
	mov cx, 5
	k1: add bx, 1
	    mov al, '1'
	    mov ah, 0eh
	    int 10h
	    push cx
	    mov cx, 5
	      k2: add bx, 1
	      mov al, '2'
	      mov ah, 0eh
	      int 10h
	      push cx
	         mov cx, 5
	         k3: add bx, 1
	         mov al, '3'
	         mov ah, 0eh
	         int 10h
	         loop k3    ; internal in internal loop. 
	      pop  cx
	      loop  k2      ; internal loop. 
	    pop cx
	loop k1             ; external loop. 
	Ret

	2.4.5 Ngắt trong Assembly
	INT <giá trị>
	mov ah, 2
	mov dl, 'a' 
	int 21h

	2.4.6 Các ví dụ
	; Viết ra màn hình dòng chữ "hello, world!" 
	; Su dung .com
	name "hi"
	org 100h
	JMP start       ; jump over string declaration 
	 msg     db      "hello, world!", 0Dh,0Ah, 24h
	start:  lea     dx, msg  ; load effective address of 
	    ;msg into dx. 
	        MOV     ah, 09h  ; print function is 9. 
	        int     21h      ; do it! 
	        MOV     ah, 0
	        int     16h      ; wait for any key any.... 
	RET ; return to operating system. 
	; a tiny example of multi segment executable file. 
	; data is stored in a separate segment, segment registers must be set correctly. 
	name "testexe"
	data segment
	    msg  db "hello, world!", 0dh,0ah, '$'
	ends
	stack segment
	    db 30 dup(0)
	ends
	CODE segment
	start:
	 ; set segment registers: 
	        MOV     ax, data
	        MOV     ds, ax
	        MOV     es, ax
	 ; print "hello, world!": 
	        lea     dx, msg
	        MOV     ah, 09h
	        int     21h
	 ; wait for any key... 
	        MOV     ah, 0
	        int     16h
	 ; return control to os: 
	        MOV     ah, 4ch
	        int     21h
	ends
	        END start  ; set entry point and stop the assembler.
	org 100h
	    mov cl,8
	    mov dl,3
	    Call Tong
	    Call hieu
	    Call tich
	    Call thuong
	ret
	Tong proc
	    mov al,cl
	    add al,dl
	    ret   
	Hieu proc
	    mov al,cl
	    sub al,dl
	    ret
	Tich proc
	    mov al,cl
	    mul dl
	    ret
	Thuong proc
	    mov al,cl
	    div dl
	    ret
	end
	name "add-sub"
	org 100h
	MOV al, 5       ; bin=00000101b 
	MOV bl, 10      ; hex=0ah or bin=00001010b 
	; 5 + 10 = 15 (decimal) or hex=0fh or bin=00001111b 
	add bl, al
	; 15 - 1 = 14 (decimal) or hex=0eh or bin=00001110b 
	sub bl, 1
	; print result in binary: 
	MOV cx, 8
	print: MOV ah, 2   ; print function. 
	       MOV dl, '0'
	       test bl, 10000000b  ; test first bit. 
	       jz zero
	       MOV dl, '1'
	zero:  int 21h
	       shl bl, 1
	loop print
	; print binary suffix: 
	MOV dl, 'b'
	int 21h
	; wait for any key press: 
	MOV ah, 0
	int 16h
	ret
	name "Print Decimal function, tuananhvxl@gmail.com"
	Enter Macro 
	    mov ah,2
	        mov dl, 0ah ; new line.
	        int 21h
	      mov dl, 0dh ; carrige return.
	      int 21h 
	endm 
	org 100h ; directive make tiny com file.
	         ; print result in decimal:
	mov al, 123
	call Print_dec8AL
	     Enter
	mov al, 45
	call Print_dec8AL
	         ; wait for any key press:
	    mov ah, 0
	    int 16h
	ret 
	Print_dec8AL proc
	cmp al, 0
	jne Print_dec8AL_r
	    push ax
	    mov dl, '0'
	    mov ah, 2
	    int 21h
	    pop ax
	    ret
	Print_dec8AL_r:    
	    pusha
	    mov ah, 0
	    cmp ax, 0
	    je pn_done
	        mov dl, 10
	        div dl    
	        call Print_dec8AL_r
	        mov dl, ah
	        add dl, 30h
	        mov ah, 2h
	        int 21h    
	    jmp pn_done
	pn_done:
	    popa  
	    ret  
	endp
	name "Print_String"  
	Print_String macro str
	    mov dx, offset str
	    mov ah, 9
	    int 21h
	endm
	org 100h
	     Print_String Thongbao1     
	     Print_String Thongbao2     
	ret
	Thongbao1 db "Xin chao", 0Dh,0Ah, "$"
	Thongbao2 db "Cac ban", 0Dh,0Ah, "$"
	name "Input Number [tuananhktmt@gmail.com]"
	Enter Macro
	    pusha 
	        mov ah,2
	        mov dl, 0ah ; new line.
	        int 21h
	        mov dl, 0dh ; carrige return.
	        int 21h 
	    popa
	endm
	org     100h 
	; Nhap - start:
	mov dx, offset msg
	mov ah, 9
	int 21h  
	;------------------------------------
	xor cl,cl
	wait_for_key: ; Cho` bam phim:
	    mov ah, 1
	    int 21h
	  cmp al,0Dh;| Bam ENTER thi ket thuc:
	  jz  exit  ;| 
	; Tinh CL=CL*10+AL
	  sub al,'0'
	   push ax
	   xor ah,ah
	     mov al,cl ;|
	     mov dl,10 ;| CL=CL*10
	     mul dl    ;|
	     mov cl,al ;|
	   pop ax
	  add cl,al  ; CL=CL+AL (0..9)
	jmp wait_for_key
	exit:
	    mov AX,0
	    mov DL,2
	    mov AL, CL
	    Mul DL 
	    Enter
	    call Print_dec8AL 
	    mov     ah, 0
	    int     16h
	ret
	;-----------------------
	Print_dec8AL proc
	cmp al, 0
	jne Print_dec8AL_r
	    push ax
	    mov al, '0'
	    mov ah, 0eh
	    int 10h
	    pop ax
	    ret 
	Print_dec8AL_r:    
	    pusha
	    mov ah, 0
	    cmp ax, 0
	    je pn_done
	    mov dl, 10
	    div dl    
	    call Print_dec8AL_r
	    mov al, ah
	    add al, 30h
	    mov ah, 0eh
	    int 10h    
	    jmp pn_done
	pn_done:
	    popa  
	    ret  
	endp
	;-----------------------------------------------
	msg  db "Moi ngai nhap vao 1 so 8 bit:", 0Dh,0Ah
	     db "N=$"
	end
	name "add-2 array"
	org 100h
	jmp start
	    vec1 db 1, 2, 5, 6
	    vec2 db 3, 5, 6, 1
	    vec3 db ?, ?, ?, ?
	start:
	    lea si, vec1
	    lea bx, vec2
	    lea di, vec3
	 mov cx, 4
	 sum:       
	    mov al, [si]
	    add al, [bx]
	    mov [di], al
	       inc si
	       inc bx
	       inc di
	    loop sum
	ret
	.MODEL SMALL 
	.STACK 100h 
	.DATA 
	 m1  DB 81 
	    DB ? 
	    DB 81 DUP(?) 
	  m2  DB 'Chuoi da doi:$' 
	.CODE 
	main PROC 
	 MOV AX,@DATA 
	 MOV DS,AX  ; Khoi dong thanh ghi DS 
	 MOV ES,AX 
	 LEA DX,m1 
	 MOV AH,0Ah  ; Nhap chuoi
	 INT 21h 
	 LEA SI,m1  
	 ADD SI,2 
	 MOV DI,SI  
	Next: LODSB  ; Lay ky tu
	 CMP AL,0Dh  ; Neu la ky tu Enter thi ket thuc 
	 JE quit 
	 CMP AL,'a'  ; Neu ky tu nhap khong phai la ky tu thuong tu ‘a’ toi ‘z’ thi bo qua 
	JB cont   
	CMP AL,'z' 
	JA cont 
	  SUB AL,20h  ; Chuyen ky tu thuong thanh ky tu hoa 
	 STOSB   ; Luu ky tu
	 DEC DI   ; Neu la ky tu thuong thi dung lenh STOSB nen DI tang len 1 ta phai giam DI
	cont: INC DI  ; 
	  JMP next 
	quit: MOV AL,'$'
	STOSB 
	 MOV AX,02h  ; Xoa man hinh
	 INT 10h 
	 LEA DX,m2 
	 MOV AH,09h 
	 INT 21h 
	 LEA DX,m1+2
	MOV AH,09h 
	 INT 21h 
	 MOV AH,4Ch 
	 INT 21h 
	main ENDP 
	END main
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	Bảng 32. Các thanh ghi chức năng đặc biệt
	Bảng 33. Địa chỉ RAM nội 8051
	3.2.4.2 Tổ chức bộ nhớ ngoài
	Hình  315. Thực thi bộ nhớ chương trình ngoài
	3.2.5 Các thanh ghi chức năng đặc biệt (SFRs - Special Function Registers)
	MOV A,#1
	MOV 0E0h,#1
	SETB ACC.4
	SETB 0E4h
	SETB P0.0
	SETB 80h

	3.2.6 Bộ đếm và bộ định thời
	3.2.7 Truyền thông không đồng bộ (UART)
	Hình 316 - Ghép nối RS232 với 8051

	3.2.8  Ngắt vi điều khiển 8051

	3.3 Lập trình hợp ngữ cho 8051
	3.3.1 Các chế độ địa chỉ
	MOV A, # 25H ; Nạp giá trị 25H vào thanh ghi A
	MOV R4, #62   ; Nạp giá trị  62 thập phân vào R4
	MOV DPTR, #4521H ; Nạp 4512H vào con trỏ dữ liệu DPTR
	MOV A,  R0 ; Sao nội dung thanh ghi R0 vào thanh ghi A
	MOV  R2, A  ; Sao nội  dung thanh ghi  A vào thanh ghi R2
	MOV R0, 40H; Lưu nội dung của ngăn nhớ 40H của RAM vào R0
	MOV 56H, A; Lưu nội dung thanh ghi A vào ngăn nhớ 56H của RAM
	MOV A, 4  
	MOV A, R4         
	MOV A, @ R0 ; Chuyển nội dung của ngăn nhớ RAM có 
	;địa chỉ trong RO và A
	 “MovC A, @ A + DPTR” và
	 “MovX A, @ A + DPTR”. 

	3.3.2 Tập lệnh trong 8051
	Mã_lệnh Toán_hạng1, Toán_hạng2, Toán_hạng3



	Bảng 34. ký hiệu sử dụng mô tả lệnh
	MOV A, # 0F5H ; A = F5H
	 MOV A, # 0BH ; A = F5 + 0B = 00
	MOV A, #47H  ; A = 47H là toán hạng BCD đầu tiên
	MOV B, #25H  ; B = 25H  là toán hạng BCD thứ hai
	ADD A, B   ; Cộng các số hex (nhị phân) A = 6CH
	DA A   ; Điều chỉnh cho phép cộng BCD (A = 72H)
	MOV A, #25H  ; Nạp vào A giá trị 25H
	MOV B, 65H  ; Nạp vào B giá trị 65H
	MUL AB   ; 25H*65H = E99 với B = 0EH và A = 99H
	MOV A, #35H  ; Gán A = 35H
	ANL A, #0FH  ; Thực hiện phép “và”  A với 0FH 
	MOV A, #04  ; A = 04
	ORL A, #68H ; A = 6C
	MOV A, #54H ; A= 54H
	XRL A, #78H ; A=2CH
	MOV  A, #55H 
	CPL  A  ;kết qủa thanh ghi A là AAH
	RR:  MOV A, #36H  ; A = 0011 0110   
	RR A   ; A = 0001 1011
	RR A   ; A = 1000 1101
	RR A   ; A = 1100 0110
	RR A   ; A = 0110 0011
	RRC: MOV A #26H  ; A = 0010 0110
	RRC A   ; A = 0001 0011  CY = 0
	RRC A   ; A = 0000 1001  CY = 1
	RCC A   ; A = 1000 0100  CY = 1
	MOV  A, #72H ; A = 72H
	SWAP  A  ; A = 27H

	Bảng 35. Các lệnh vận chuyển dữ liệu
	Bảng 36.  Các lệnh thao tác bit và đọc cổng
	 CLR 06  ;Xoá địa chỉ bit 06
	 CLR 07  ; Xoá địa chỉ bit 07
	 JNB P1.2, OVER ;Kiểm tra bit P1.2 nhảy về OVER nếu P1.2 = 0
	 SETB 06     ; Nếu P1.2 thì thiết lập vị trí bit 06 = 0
	OVER: JNB P1.3, NEXT ;Kiểm tra bit P1.3 nhảy về NEXT nếu nó = 0
	  SETB 07  ;Nếu P1.3 = 1thì thiết lập vị trí bit 07 = 1
	NEXT: ....

	Bảng 37. Lệnh đọc cổng
	Bảng 38.  Đọc chốt trong của cổng ra
	Bảng 39. Nhảy vô điều kiện
	MOV A, #0  ; Xoá thanh ghi A = 0
	MOV R5, A  ; Xoá R5
	ADD A #79H ; Cộng 79H vào A (A = 0 + 79H = 79H)
	JNC N-1  ; Nếu không có nhớ cộng kế tiếp
	INC R5  ; Nếu CY = 1, tăng R5
	N-1: ADD A, #0F5H ; Cộng F5H vào A (A = 79H + F5H = 6EH) 
	;và CY = 1
	 JNC N-2  ; Nhảy nếu CY = 0
	 INC R5  ; Nếu CY = 1 tăng R5 (R5 = 1)
	N-2: ADD A, #0E2H ; Cộng E2H vào A (A = 6E + E2 = 50)
	; và CY = 1
	 JNC OVER  ; Nhảy nếu CY = 0
	 INC R5  ; Nếu CY = 1 tăng R5
	 OVER:MOV R0, A  ; Bây giờ R0 = 50H và R5 = 02
	3.3.3 Cấu trúc chung chương trình hợp ngữ cho 8051
	Tên Lệnh  Toán hạng Chú thích
	A: Mov  AH, 10h ; Đưa giá trị 10h vào thanh ghi AH
	DATA1: DB 2D   ; Số thập phân 
	DATA2: DB 00110101B  ; Số nhị phân (35 ở dạng Hex)
	DATA3: DB 39H   ; Số dạng Hex
	DATA4 DB “Ky thuat may tinh” ; Các ký tự ASCII
	COUNT EQU  25
	MOV R3, #count        ; Khi thực hiện lện “MOV R3, #COUNT” 
	;thì thanh ghi R3 sẽ được nạp giá trị 25



	Bảng 310. Các toán tử
	ORG (Vị trí bắt đầu con trỏ chương trình )
	…..
	<đoạn chương trình chính>
	…..
	<các chương trình con>
	…..
	END.(Kết thúc chương trình)
	ORG 00H ;(con trỏ chương trình bắt đầu từ 00h)
	LJMP MAIN ; nhảy tới vị trí có nhãn là MAIN)
	; (vị trí bắt đầu chương trình chính MAIN):  
	ORG 0030H  
	MAIN:  
	MOV R1,#10 ;(nạp cho R1 giá trị là 10).
	LAP1:  
	DJNZ R1,LAP1  
	END   ; (Kết thúc chương trình.)  
	ORG 00H  ; Bắt đầu tại vị trí 00h
	ORG 0030H  ; Bắt đầu tại vị trí 0030h
	Nhãn:  
	 .................  
	 Các câu lệnh  
	 .....  
	RET  
	ORG 00H  
	LJMP MAIN  
	ORG 0030H  
	MAIN:  
	MOV R1,#10  
	LCALL LAP1  ;gọi chương trình con  
	LAP1:  
	DJNZ R1,LAP1  
	RET   ; kết thúc chương trình con  
	END  
	3.4 Bộ đếm và bộ định thời
	Hình 317. Các thanh ghi của bộ Timer 0
	Hình 318. Các thanh ghi của bộ Timer 1
	Hình 319. Timer TMOD


	Bảng 311. Chế độ hoạt động của Timer/Counter
	Hình 320. Timer 0 – Mode 0
	Hình 321. Timer 0 – Mode 1
	Hình 322. Timer 0 – Mode 2
	Hình 323. Timer 0 – Mode 3
	 MOV TMOD, #01  ; Sử dụng Timer0 và chế độ 1(16 bít)
	 HERE: MOV TL0, #0F2H  ; TL0 = F2H, byte thấp
	  MOV TH0, #0FFH  ; TH0 = FFH, byte cao
	  CPL P1.5   ; Sử dụng chân P1.5
	  ACALL DELAY  
	  SJMP HERE   ; Nạp lại TH, TL 
	 ;                                 delay using timer0.
	 DELAY:
	SETB TR0   ; Khởi động bộ định thời Timer0
	 AGAIN: JNB TF0, AGAIN  ; Hiển thị cờ bộ định thời cho đến
	; khi nó vượt  qua FFFFH.
	  CLR TR0   ; Dừng bộ Timer
	  CLR TF0   ; Xoá cờ bộ định thời 0
	  RET    
	  MOV TMOD, #01H  ; Chọn Timer0, chế độ 1 (16 bít)
	 HERE: MOV TL1, #34H  ; Đặt byte thấp TL1 = 34H
	  MOV  TH0, #76H  ; Đặt byte cao TH1 = 76H
	      ; (giá trị bộ định thời là 7634H)
	  SETB TR1   ; Khởi động bộ Timer1
	AGAIN:  JNB TF1, BACK ; ở lại cho đến khi 
	;bộ định thời đếm qua 0
	  CLR TR1    ; Dừng bộ định thời.
	  CPL P1.5   ; Bù chân P1.5 để nhận Hi, L0
	  CLR TF   ; Xoá cờ bộ định thời
	  SJMP AGAIN   ; Nạp lại bộ định thời do chế độ 1
	; không tự động nạp lại . 
	  MOV TMOD, #10H ; Chọn bộ Timer1, chế độ 1 (16 bít)
	 AGAIN: MOV R3, #200  ; Chọn bộ đếm độ giữ chậm lớn
	  MOV  TL1, #08  ; Nạp byte thấp TL1 = 08
	  MOV  TH1, #08  ; Nạp byte cao TH1 = 01
	  SETB TR1   ; Khởi động Timer1
	 BACK: JNB TF1, BACK ; giữ nguyên cho đến khi 
	;bộ định thời quay về 0
	  CLR TR1    ; Dừng bộ định thời.
	  CLR TF1   ; Xoá cờ bộ định thời TF1
	  DJNZ  R3, AGAIN  ; Nếu R3 không bằng 
	;không thì nạp lại bộ định thời. 

	3.5 Truyền thông nối tiếp
	Hình 324. Truyền thông
	Hình  325. Ghép nối RS232 với 8051
	Hình 326. Truyền thông nối tiếp – Mode 0
	Hình 327. Giản đồ thời gian  truyền nối tiếp – Mode 0
	Hình 328. Giản đồ thời gian nhận nối tiếp – Mode 0
	Hình 329. Truyền  nhận nối tiếp – Mode 1
	Hình 330. Giản đồ thời gian truyền nối tiếp – Mode 1
	Hình 331. Giản đồ thời gian nhận nối tiếp – Mode 1
	Hình 332. Giản đồ thời gian truyền nối tiếp – Mode 2
	Hình 333. Giản đồ thời gian nhận nối tiếp – Mode 2


	Bảng 312. Một số giá trị thường dùng trong truyền thông nối tiếp
	MOV A, PCON ; Sao nội dung thanh ghi PCON vào thanh ghi ACC
	SETB ACC.7  ; Đặt D7 = 0
	MOV PCON, A ; Đặt SMOD = 1 để tăng gấp đôi tần 
	;số baud với tần số XTAL cố định
	MOV TMOD, #20H ; Chọn bộ Timer1, chế độ 2, tự động nạp lại
	 MOV TH1, - 3  ; Chọn tốc độ baud 19200 
	;(57600/3=19200) vì SMOD = 1
	 MOV SCON, #50H ; Đóng khung dữ liệu gồm 8 bít 
	;dữ liệu, 1 Stop và cho phép RI.
	 SETB TR1  ; Khởi động Timer1
	 MOV A, #’B’ ; Truyền ký tự B 
	A_1: CLR TI  ; Khẳng định TI = 0
	 MOV SBUF, A ;Truyền nó
	 H_1: JNB TI, H_1 ; Chờ ở đây cho đến khi bít cuối được gửi đi
	 SJMP A_1  ; Tiếp tục gửi “B”
	3.6 Xử lý ngắt 
	Hình 334. Các tín hiệu điều khiển ngắt
	Hình  335. Bảng vector ngắt và ví dụ
	 ; - - Khi khởi tạo vào chương trình main tránh dùng không gian.
	 ; Địa chỉ dành cho bảng véc tơ ngắt.
	   ORG 0000H
	  CPL P2.1   ; Nhảy đến bảng véc tơ ngắt.
	 ; - - Trình ISR dành cho Timer0 để tạo ra sóng vuông.
	  ORG 0030H  ; Ngay sau địa chỉ bảng véc-tơ ngắt
	 MAIN:  TMOD, #02H ; Chọn bộ Timer0, chế độ 2 tự nạp lại
	  MOV P0, #0FFH ; Lấy P0 làm cổng vào nhận dữ liệu
	  MOV TH0, # - 92 ; Đặt TH0 = A4H cho – 92
	  MOV IE, #82H  ; IE = 1000 0010 cho phép Timer0 
	  SETB  TR0   ; Khởi động bộ Timer0
	 BACK:  MOV A, P0  ; Nhận dữ liệu vào từ cổng P0
	  MOV P1, A   ; Chuyển dữ liệu đến cổng P1
	  SJMP BACK   ; Tiếp tục nhận và chuyển dữ liệu
	      ; Chừng nào bị ngắt bởi TF0
	  END 
	;Khi khởi tạo tránh sử dụng không gian dành cho bảng véc tơ ngắt.
	  ORG 0000H 
	  LJMP MAIN   ; Chuyển đến bảng véc tơ ngắt.
	; - - Trình ISR đối với Timer1 để tạo ra xung vuông
	  OR6 001BH   ; Địa chỉ ngắt của Timer1
	; trong bảng véc tơ ngắt
	  LJMP ISR_T1  ; Nhảy đến ISR
	 ; - - Bắt đầu các chương trình chính MAIN.
	   ORG 0030H  ; Sau bảng véc tơ ngắt
	MAIN:  MOV TMOD, #10H ; Chọn Timer1 chế độ 1
	  MOV P0, #0FFH ; Chọn cổng P0 làm đầu vào nhận dữ liệu
	  MOV TL1, #018H ; Đặt TL1 = 18 byte thấp của - 1000
	  MOV TH1, #0FCH ; Đặt TH1 = FC byte cao của  - 1000
	  MOV IE, #88H ; IE = 10001000 cho phép ngắt Timer1
	  SETB TR1  ; Khởi động bộ Timer1
	 BACK: MOV A, P0  ; Nhận dữ liệu đầu vào ở cổng P0
	  MOV P1, A  ; Chuyển dữ liệu đến P1
	  SJMP BACK  ; Tiếp tục nhận và chuyển dữ liệu
	 ; - - Trình ISR của Timer1 phải được nạp lại vì ở chế độ 1
	 ISR_T1:  CLR TR1 ; Dừng bộ Timer1
	  CLR P2.1  ; P2.1 = 0 bắt đầu xung mức thấp
	  MOV R2, #4 ; 2 chu kỳ máy MC (Machine Cycle)
	 HERE:  DJNZ R2, HERE ; 4  2 MC = 8 MC
	  MOV TL1, #18H  ; Nạp lại byte thấp giá trị 2 MC
	  MOV TH1, #0FCH  ; Nạp lại byte cao giá trị  2 MC
	  SETB TR1   ; Khởi động Timer1 1 MC
	  SETB P2.1   ; P2.1 = 1 bật P2.1 trở lại cao
	  RETI    ; Trở về chương trình chính
	  END


	3.7 Câu hỏi và bài tập cuối chương

	CHƯƠNG 4. ỨNG DỤNG
	4.1  Nhấp nháy dãy LED đơn
	Hình  41. Mạch nhấp nháy LED đơn
	Hình  42. Mạch nhấp nháy LED đơn trong mô phỏng.
	Delay:mov R7, #10
	   DL:mov R6,#255
	     DL1:mov R5,#255
	        DL2:djnz r5,dl2
	     djnz R6,DL1
	   DJNZ R7, DL
	ret
	Mã nguồn 41. Delay
	DelayX macro Tdelay
	    local DL1,DL2,DL3      
	   push 7
	   push 6
	   push 5
	          mov    R7,#Tdelay
	      DL1:mov    R6,#100
	      DL2:mov    R5,#100
	      DL3:djnz   R5, Dl3
	         djnz   R6, Dl2
	         djnz   R7, Dl1
	   pop 5
	   pop 6
	   pop 7
	endm
	Mã nguồn 42. DelayX
	org 0
	start:
	   mov P1,#0x00
	      call delay
	   mov P1,#0xff
	      call delay
	jmp start
	delay:mov R7, #10
	   DL:mov R6,#255
	     DL1:
	          mov R5,#255
	        DL2:djnz r5,dl2
	      djnz R6,DL1
	   DJNZ R7, DL
	ret
	end
	Hình  43. Thuật toán: Nhấp nháy P1
	Mã nguồn 43. Nhấp nháy cổng P1
	org 0
	jmp main
	  // Khai báo DelayX tại đây
	  // Xem: “Mã nguồn 42. DelayX”
	  sbit   L0=   P2.0
	main:
	   mov P1, #0x55
	   cpl L0
	      delay 10
	   mov P1, #0xaa
	   cpl L0
	      delay 10   
	jmp main
	end

	Hình  44. Thuật toán: Nhấp nháy P1-Macro
	Mã nguồn  44. Nhấp nháy cổng P1và đảo trạng thái P2.0
	ORG 0
	    JMP BEGIN ;Reset vector
	ORG 100H
	;Khởi tạo trạng thái:
	  MOV P1,#0FFh 
	BEGIN:  
	  CPL P1.0 ;Đảo trạng thái P1.0
	  LCALL   Delay   ;Time delay
	  SJMP    BEGIN
	Delay:
	  MOV R2,#20  ;500 ms time delay
	F02: MOV     R1,#50  ;25 ms
	F01: MOV     R0,#230
	     DJNZ    R0,$
	     DJNZ    R1,F01
	     DJNZ    R2,F02
	Ret
	END    ;End of program

	Hình 45. Thuật toán: Nhấp nháy P1.0
	Mã nguồn  45. Nhấp nháy P1.0






	4.2 Timer
	CSEG AT 0
	JMP     Start  ; Reset vector
	ORG     100H
	Start: 
	 MOV     TMOD,#0x01
	 MOV  TH0, #HIGH(-1000);1ms
	 MOV  TL0, #LOW(-1000)
	  SETB    TR0  ; Cho TIMER chay
	  waitTF0: jnb TF0, waitTF0
	 CPL  P1.0
	 JMP  Start
	END
	Hình 46. Thuật toán: TIMER0
	Mã nguồn  46. Timer0 tạo xung PWM
	CSEG    AT    0
	JMP     Start  ; Reset vector
	 ORG 0BH
	     JMP TM0_PWM ;Vector ngắt TM0
	   ORG     01BH
	     JMP TM1_PWM ;Vector ngắt TM1
	    ORG     100H
	Start: 
	   MOV   TMOD,#0x11
	 MOV TH0,#HIGH(-2000)
	 MOV TL0,#LOW(-2000)
	 MOV TH1,#HIGH(-4000)
	 MOV TL1,#LOW(-4000)
	 MOV IE,#08AH ; Interrupt enabled     
	        SETB TR0  ; Cho TIMER0 chay
	        SETB TR1  ; Cho TIMER1 chay
	        JMP $
	TM0_PWM:
	  CPL P1.0
	  MOV TH0,#HIGH(-2000)
	  MOV TL0,#LOW(-2000)
	    RETI ; RETurn from Interrupt
	TM1_PWM:
	  CPL P1.7
	  MOV TH1,#HIGH(-4000)
	  MOV TL1,#LOW(-4000)
	    RETI ; RETurn from Interrupt
	END ; End of program
	Hình 47. Thuật toán: Ngắt Timer 0 và Timer1 
	Mã nguồn 47. Timer0 và Timer1  tạo xung PWM dùng ngắt.




	4.3 Sử dụng Timer T2
	CSEG     AT       0
	JMP      XRESET              ; Reset vector
	        ORG      02BH        ; Vector ngắt của TM2
	        JMP      TIM2_ISR
	ORG      100H
	XRESET:
	        MOV      A,#0FFH
	        MOV      P3,#0FFH
	        MOV      RCAP2L,#0FH ; TM2, 16-bit tự nạp lại
	        MOV      RCAP2L,#01H
	        CLR      CAP2        ; Cho phép 16-bit tự nạp lại
	        SETB     EXEN2       ; Khởi tạo nút bấm
	        SETB     TR2         ; Cho TM2 chạy
	        MOV      IE,#0A0H    ; Cho phép ngắt TM2
	        CLR      C
	LOOP1:  SJMP     LOOP1       ; Chạy tại chỗ
	TIM2_ISR: 
	 RRC A    ; Quay A qua cờ C
	 MOV      P3,A  ; Xuất A ra cổng P3
	 CLR      TF2   ; Xóa cờ ngắt
	        CLR      EXF2  ; Xóa cờ ngắt
	RETI    ; Kết thúc ngắt
	END  ; Kết thúc chương trình
	Mã nguồn  48. Sử dụng Timer 2


	4.4 Dùng ngắt ngoài.
	Hình  49. Lập trình 2 ngắt ngoài
	        CSEG     AT     0
	        JMP      XRESET; Reset vector
	        ORG      003H   ; Vector ngắt INT0
	        JMP      Isr_Int0
	        ORG 013H        ; Vector ngắt INT1
	        JMP      Isr_Int1
	ORG      100H
	XRESET:
	  MOV TCON,#00000101B  ; Ngắt INT0 (P3.2)và ngắt INT1 (P3.3) xảy 
	          ;  ra khi có thay đổi mức từ 1 xuống 0 
	  MOV      IE,#10000101B    ; Cho phép ngắt
	  MOV      R0,#00H    ; Khởi tạo
	  MOV      R1,#00H    ;
	  MOV      P0,#00H    ;
	  MOV      P1,#00H    ; 
	LOOP:   SJMP     LOOP ;Chạy tại chỗ
	Isr_Int0:
	        INC R0    ; Tăng R0 rồi xuất ra P0
	        MOV P0,R0
	   RETI
	Isr_Int1:
	        INC R1    ; Tăng R1 rồi xuất ra P1
	        MOV P1,R1
	   RETI
	END ; End of program
	Mã nguồn  49. Lập trình 2 ngắt ngoài



	4.5 Lập trình ngắt ngoài theo sườn xuống.
	Hình  410. Lập trình ngắt ngoài – bật loa
	ORG     0000H         
	LJMP    MAIN 
	 ORG     0013H           ;INT1 ISR         
	  MOV  R7, #50 ; Thời gian loa kêu
	  Speak:
	   SETB    P1.3            ;Bật loa         
	   MOV     R3,#255 
	   BACK:   DJNZ    R3,BACK ;Trễ 1 chút
	   CLR     P1.3            ;Tắt loa
	   MOV     R3,#255 
	   BACK1:   DJNZ    R3,BACK1 ;Trễ 1 chút
	  DJNZ R7, Speak           
	 RETI                    ; 
	;Chương trình chính:
	ORG     30H 
	MAIN:   SETB    TCON.2   ;Cho ngắt cạnh xuống      
	 MOV   IE,#10000100B  ;Cho phép ngắt ngoài
	 HERE: SJMP    HERE      ;Chạy tại chỗ. 
	;Nếu có ngắt thì thực hiện ngắt, thực hiện xong lại về đây
	END
	Mã nguồn  410. Lập trình ngắt ngoài – bật loa



	4.6 Sử dụng LED 7 thanh
	4.6.1 Hiển thị số trên 1 LED 7 thanh
	Hình  411. Hiển thị LED 7 thanh
	;****************************************************************
	;* PROGRAM NAME : 7Seg1.ASM
	;* DESCRIPTION: Program displays number "3" on 7-segment LED display
	;****************************************************************
	          CSEG     AT     0
	          JMP      XRESET ; Reset vector
	          ORG      100H
	XRESET:   
	          MOV      P1,#0   ; Tắt LED
	          MOV      P3,#20h ; Chọn LED D4 để hiển thị
	LOOP:
	          MOV      A,#03   ; Hiển thị số 3
	          LCALL    Disp    ; Thông qua mặt nạ trong CTC Disp
	          MOV      P1,A
	          SJMP     LOOP
	Disp:   ;CTC hiển thị số
	          INC      A
	          MOVC     A,@A+PC
	    RET
	          DB       3FH   ; Mặt nạ số 0
	          DB       06H   ; Mặt nạ số 1
	          DB       5BH   ; Mặt nạ số 2
	          DB       4FH   ; Mặt nạ số 3
	          DB       66H  ; Mặt nạ số 4
	          DB       6DH  ; Mặt nạ số 5
	          DB       7DH  ; Mặt nạ số 6
	          DB       07H  ; Mặt nạ số 7
	          DB       7FH  ; Mặt nạ số 8
	          DB       6FH  ; Mặt nạ số 9
	END    ; Kết thúc chương trình
	Mã nguồn  411. Hiển thị LED 7 thanh -1



	4.6.2 Hiển thị trên nhiều LED 7 thanh 
	Hình  412.Sơ đồ chân LED 7 thanh
	org 0hstart: 
	 mov P0,#11111100b; Cấp 0V cho thanh led a và b
	  clr P2.0 ; Cấp 5V cho led 7 thanh  call delay ; Gọi hàm trễ 
	  mov P0,#11011011b; Cấp 0V cho thanh led c,f
	  clr P2.0 ; Cấp 5V cho led  call delay ; Gọi hàm trễ  mov P0,#10110000b; Cấp 0V to a,b,c,d,g  clr P2.0 ; Cấp 5V cho led  call delay ; Gọi hàm trễ  sjmp start ; Trở về đầu chương trình;=============================================;subroutine delay created to rise delay time;============================================= delay: mov R1,#255 del1: mov R2,#255 del2: djnz R2,del2  djnz R1,del1  ret  end
	Mã nguồn  412. Hiển thị LED 7 thanh -  2
	org 0h
	start: 
	 mov  dptr, #word  ;để con trỏ dữ liệu vào đấu bảng
	 mov  R6, #8  ; số led cần hiển thị, 8 led
	 mov  R1, #01111111b; khởi đầu ở led 8
	Again: 
	 clr  A ; xóa thanh ghi acc 
	 movc  A, @A+dptr ; đưa số đầu tiên ở bảng vào acc
	  inc  dptr   ; tăng vị trí con trỏ
	  mov  P0, A  ; đưa mã cần hiển thị ra P0
	  mov  A, R1  ; thứ tự led cần hiển thị
	  mov  P2, A  ; hiển thị led
	  rr  A   ; dịch vi trí led cần hiển thị
	  mov  R1, A  ; lưu vào thanh ghi R1
	  call  delay  ; gọi hàm trễ
	  mov  P0, #11111111b; xóa
	  djnz  R6, Again  ; lặp lại 8 lần
	sjmp start     ; trở về vị trí ban đầu
	delay: mov R1,#255
	 del1: mov R2,#255
	 del2: djnz R2,del2
	  djnz R1,del1
	ret
	word: DB 00111111b, 01000111b, 00001000b, 00000011b
	  DB 01000110b, 01000000b, 01001000b, 00111111b
	end
	Mã nguồn  413. Hiển thị trên nhiều LED 7 thanh






	4.7 Thông báo bằng văn bản trên màn hình LCD
	Hình  413. Sơ đồ hiển thị LCD thực
	Hình  414. Sơ đồ hiển thị LCD mô phỏng
	;****************************************************************
	;* PROGRAM NAME : Lcd.ASM
	;* DESCRIPRTION : Program for testing LCD display. 4-bit communication
	;* is used. Program does not check BUSY flag but uses program delay 
	;* between 2 commands. PORT1 is used for connection
	;* to the microcontroller.
	;***************************************************************
	Start_address      EQU    0000h
	          CSEG     AT     0
	          ORG      Start_address
	          JMP      Inic
	LCD_Disp MACRO TS
	 MOV      A,#TS   ; Display character ' '.
	 CALL     LCD_putc
	ENDM
	          ORG      Start_address+100h
	          MOV      IE,#00      ; All interrupts are disabled
	Inic:     CALL     LCD_inic    ; Initialize LCD
	;*************************************************
	;* MAIN PROGRAM
	;*************************************************
	START:    MOV      A,#80h ; Hiển thị tại dòng 1 cột 1
	 CALL     LCD_status 
	 LCD_Disp ' '
	 LCD_Disp ' '  
	 LCD_Disp ' '  
	 LCD_Disp ' '  
	 LCD_Disp ' '  
	 LCD_Disp ' '  
	 LCD_Disp 'L'  
	 LCD_Disp 'C'  
	 LCD_Disp 'D'  
	 MOV      A,#0c0h   ; Hiển thị tại dòng 2 cột 1
	 CALL     LCD_status
	 LCD_Disp ' '
	 LCD_Disp ' '
	 LCD_Disp ' '
	 LCD_Disp ' '
	 LCD_Disp 'D'
	 LCD_Disp 'i'
	 LCD_Disp 's'
	 LCD_Disp 'p'
	 LCD_Disp 'l'
	 LCD_Disp 'a'
	 LCD_Disp 'y'
	 MOV      R0,#20d   ; Chờ một tí(20x10ms)
	 CALL     Delay_10ms       
	 MOV      DPTR,#LCD_DB  ; Xóa màn hình
	 MOV      A,#6d   
	 CALL     LCD_inic_status 
	 MOV      R0,#10d    ; Chờ một tí 10x10ms)
	 CALL     Delay_10ms
	JMP      START
	;*********************************************
	;* Chương trình con tạo trễ (T= r0 x 10ms)
	;*********************************************
	Delay_10ms: MOV   R5,00h ;T.gian trễ ~ 1+(1+(1+2*r7+2)*r6+2)*r5 
	    MOV   R6,#100d        ; (nếu r7>10)
	    MOV   R7,#100d        ; 2*r5*r6*r7
	    DJNZ  R7,$
	    DJNZ  R6,$-4
	    DJNZ  R5,$-6
	    RET
	;****************************************************************
	; Chương trình con khởi tạo:
	;****************************************************************
	LCD_enable     BIT    P1.3    ; Bit for activating pin E on LCD.
	LCD_read_write BIT    P1.1    ; Bit for activating pin RW on LCD.
	LCD_reg_select BIT    P1.2    ; Bit for activating pin RS on LCD.
	LCD_port       SET    P1      ; Port for connection to LCD.
	Busy     BIT    P1.7    ; Port pin on which Busy flag appears.
	LCD_Start_I_red  EQU   00h    ; Address of the first message character
	    ; in the first line of LCD display.
	LCD_Start_II_red EQU   40h    ; Address of the first message character
	    ; in the second line of LCD display.
	LCD_DB:  DB     00111100b    ; 0 -8b, 2/1 lines, 5x10/5x7 format
	  DB     00101100b    ; 1 -4b, 2/1 lines, 5x10/5x7 format
	  DB     00011000b    ; 2 -Display/cursor shift, right/left
	  DB     00001100b    ; 3 -Display ON, cursor OFF, 
	         ;cursor blink off
	  DB     00000110b    ; 4 -Increment mode, display shift off
	  DB     00000010b    ; 5 -Display/cursor home
	  DB     00000001b    ; 6 -Clear display
	  DB     00001000b    ; 7 -Display OFF, cursor OFF, 
	     ;   cursor blink off
	LCD_inic: 
	 MOV    DPTR,#LCD_DB
	 MOV    A,#00d    ; Triple initialization in 8-bit
	 CALL  LCD_inic_status_8  ; mode is performed at the beginning
	 MOV   A,#00d     ; (in case of slow increment of
	 CALL  LCD_inic_status_8; the power supply is on
	 MOV   A,#00d
	 lcall LCD_inic_status_8
	 MOV   A,#1d   ; Change from 8-bit into
	 CALL  LCD_inic_status_8 ; 4-bit mode
	 MOV   A,#1d
	 CALL  LCD_inic_status
	 MOV   A,#3d   ; As from this point the program executes in 
	    ;4-bit mode
	 CALL  LCD_inic_status
	 MOV   A,#6d
	 CALL  LCD_inic_status
	 MOV   A,#4d
	 CALL  LCD_inic_status
	RET
	;******************************************
	LCD_inic_status_8:
	 PUSH  B
	 MOVC  A,@A+DPTR
	 CLR   LCD_reg_select    ; RS=0 - Write command
	 CLR   LCD_read_write    ; R/W=0 - Write data on LCD
	 MOV   B,LCD_port  ; Lower 4 bits from LCD port are memorized
	 ORL   B,#11110000b
	 ORL   A,#00001111b
	 ANL   A,B
	 MOV   LCD_port,A        ; Data is moved from A to LCD port
	 SETB  LCD_enable        ; high-to-low transition signal
	          ; is generated on the LCD's EN pin
	 CLR   LCD_enable 
	 MOV   B,#255d   ; Time delay in case of improper reset
	 DJNZ  B,$    ; during initialization
	 DJNZ B,$
	 DJNZ B,$
	 POP B
	 RET
	;*********************************************************
	LCD_inic_status:
	 MOVC  A,@A+DPTR
	 CALL  LCD_status
	RET
	;***********************************************************
	;* SUBROUTINE: LCD_status
	;* DESCRIPTION: Subroutine for defining LCD status.
	;*******************************************************
	LCD_status:    PUSH  B
	 MOV   B,#255d
	 DJNZ  B,$
	 DJNZ  B,$
	 DJNZ  B,$
	 CLR   LCD_reg_select   ; RS=O: Command is sent to LCD
	 CALL  LCD_port_out
	 SWAP  A        ; Nibles are swapped in accumulator
	 DJNZ  B,$
	 DJNZ  B,$
	 DJNZ  B,$
	 CLR   LCD_reg_select   ; RS=0: Command is sent to LCD
	 CALL  LCD_port_out
	 POP   B
	RET
	;************************************************************
	;* SUBROUTINE: LCD_putc
	;* DESCRIPTION: Sending character to be displayed on LCD.
	;********************************************************
	LCD_putc:      PUSH  B
	 MOV   B,#255d
	 DJNZ  B,$
	 SETB  LCD_reg_select   ; RS=1: Character is sent to LCD
	 CALL  LCD_port_out
	 SWAP  A        ; Nibles are swapped in accumulator
	 DJNZ  B,$
	 SETB  LCD_reg_select   ; RS=1: Character is sent to LCD
	 CALL  LCD_port_out
	 POP   B
	RET
	;****************************************************
	;* SUBROUTINE: LCD_port_out
	;* DESCRIPTION: Sending commands or characters on LCD display
	;***************************************************
	LCD_port_out:  PUSH  ACC
	 PUSH  B
	 MOV   B,LCD_port
	 ORL   B,#11110000b
	 ORL   A,#00001111b
	 ANL   A,B
	 MOV   LCD_port,A        ; Data is copied from A to LCD port
	 SETB  LCD_enable        ; high-to-low transition signal
	          ; is generated on the LCD's EN pin
	 CLR   LCD_enable 
	 POP   B
	 POP   ACC
	RET
	END    ; End of program
	Mã nguồn  414. Hiển thị LCD



	4.8 Nhận dữ liệu qua UART
	Hình  415. Ghép nối VĐK với máy tính
	Hình  416. Nhận dữ liệu nối tiếp – mô phỏng
	;*************************************************************
	;* PROGRAM NAME : UartR.ASM
	;* DESCRIPTION:Nhận dữ liệu từ UART, truyền thẳng xuống P1
	;*******************************************************
	         CSEG     AT     0
	         JMP      XRESET      ; Reset vector
	         ORG      023H        ; Vector ngắt nối tiếp
	         JMP      IR_SER
	 ORG      100H
	XRESET:  MOV      IE,#00          ; All interrupts are disabled
	         MOV      TMOD,#20H       ; Timer1 in mode2
	         MOV      TH1,#0FDH  ; 9600 baud rate at the frequency of
	                             ; 11.0592MHz
	         MOV      SCON,#50H       ; Receiving enabled, 8-bit UART
	         MOV      IE,#10010000B   ; UART interrupt enabled
	         CLR      TI              ; Clear transmit flag
	         CLR      RI              ; Clear receive flag
	         SETB     TR1             ; Start Timer1
	LOOP:    SJMP     LOOP            ; Remain here
	IR_SER:  JNB      RI,OUTPUT       ; If any data is received,
	                                  ; move it to the port
	         MOV      A,SBUF          ; P1
	         MOV      P1,A
	         CLR      RI              ; Clear receive flag
	OUTPUT:  RETI
	         END                      ; End of program
	Mã nguồn  415. Nhận dữ liệu nối tiếp



	4.9 Truyền dữ liệu qua UART
	Hình  417. Truyền dữ liệu nối tiếp – mô phỏng
	;***************************************************************
	;* PROGRAM NAME : UartS.ASM
	;* DESCRIPTION: Sends values 65-127 to PC.
	;***************************************************************
	         CSEG    AT    0
	         JMP     XRESET          ; Reset vector
	ORG     100H
	XRESET:  MOV     IE,#00     ; All interrupts are disabled
	         MOV     TMOD,#20H  ; Timer1 in mode 2
	         MOV     TH1,#0FDH  ; 9600 baud rate at the frequency of
	         MOV     TL1,#0FDH  ; 11.0592MHz
	         MOV     SCON,#40H  ; 8-bit UART
	         CLR     TI         ; Clear transmit bit
	         CLR     RI         ; Clear receive flag
	         MOV     R3,#'A'    ; Reset counter from A (65)
	         SETB    TR1        ; Start Timer 1
	START:   MOV     SBUF,R3    ; Move number from counter to a PC
	LOOP1:   JNB     TI,LOOP1  ; Wait here until byte transmission is
	                           ; complete
	         CLR     TI        ; Clear transmit bit
	      INC     R3          ; Increment the counter value by 1     
	         CJNE    R3,#127,START   ; Send until R3=127
	LOOP:    SJMP    LOOP      ; Remain here
	END                     ; End of program
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	4.10 Chương trình con phục vụ truyền thông nối tiếp
	Serial_Init: ;Khởi tạo:        ;Set timer 1 mode to 8-bit Auto-Reload        mov TMOD,#20H        ;Enable reception        ;Set Serial port mode to 8-bit UART        mov SCON,#50H        ;Set baudrate to 9600 at 11.0592MHz        mov TH1,#0FDH        mov TL1,#0FDH        ;Start Timer        setb TR1        ret
	 Serial_Send: ; truyền nội dung thanh ghi A ra UART        ;wait for last data to be        ;sent completely        jnb TI,Serial_Send        ;clear the transmit interrupt flag        clr TI        ;Then move the data to send in SBUF        mov SBUF,A        ret       Serial_Read:  ; nhận từ UART về thanh ghi A        ;Wait for Receive interrupt flag        jnb RI,Serial_Read        ;If falg is set then clear it        clr RI        ;Then read data from SBUF        mov A,SBUF        ret
	  Mã nguồn  417. Các CTC Truyền-Nhận dữ liệu nối tiếp


	4.11 Truyền thông UART cho 8051 bằng phần mềm
	?SU?PUTC SEGMENT CODE?SU?GETC SEGMENT CODEPUBLIC _putcPUBLIC getctxd_pin EQU     P3.1            ;Transmit on this pinrxd_pin EQU     P3.0            ;Receive on this pin;Formula to calculate the bit time delay constant;This constant is calculated as: (((crystal/baud)/12) - 5) / 2;crystal is the frequency of crystal in Hz;baud is required baudrate;Please try to keep baudrate below 9600;to get best results :)BITTIM  EQU     45;             (((11059200/9600)/12) - 5) / 2;--------------------------------------------;To send data serially;For C programs;Protype definition:;               void putc(unsigned char);;Usage:;               putc(data);;Return:;               This function returns nothing;;For Assembly Programs:;;Usage:;       data to be send has to be moved to R7;       for example:;               mov R7,#'a';               lcall _putc;--------------------------------------------RSEG ?SU?PUTC_putc:        push ACC        Push PSW        mov a,r7        CLR txd_pin                     ;Drop line for start bit        MOV R0,#BITTIM          ;Wait full bit-time        DJNZ R0,$                       ;For START bit        MOV R1,#8                       ;Send 8 bitsputc1:        RRC A                           ;Move next bit into carry        MOV txd_pin,C           ;Write next bit        MOV R0,#BITTIM          ;Wait full bit-time        DJNZ R0,$                       ;For DATA bit        DJNZ R1,putc1           ;write 8 bits        SETB txd_pin            ;Set line high        RRC A                           ;Restore ACC contents        MOV R0,#BITTIM          ;Wait full bit-time        DJNZ R0,$                       ;For STOP bit        POP PSW        pop ACC        RET;--------------------------------------------;To receive data Serially;If you want to use this routine in your;C program then define function prototype; as:;       unsigned char getc(void);;;       Usage:;               data = getc();;       Return value:;               Returns data received;If you are using it in assembly program;       Usage:;               lcall getc;       Return:;               data received is stored in R7;--------------------------------------------RSEG ?SU?GETCgetc:          Push ACC        Push PSW        JB rxd_pin,$            ;Wait for start bit        MOV R0,#BITTIM/2        ;Wait 1/2 bit-time        DJNZ R0,$                       ;To sample in middle        JB rxd_pin,getc         ;Insure valid        MOV R1,#8                       ;Read 8 bitsgetc1:        MOV R0,#BITTIM          ;Wait full bit-time        DJNZ R0,$                       ;For DATA bit        MOV C,rxd_pin           ;Read bit        RRC A                           ;Shift it into ACC        DJNZ R1,getc1           ;read 8 bits        mov r7,a        POP PSW        pop ACC        RET                     ;go home
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	4.12 Ghép nối 8051 với ADC0804, chuyển đổi ADC 8-bit
	Hình  418. Sơ đồ chân ADC0804
	Hình  419. Giản đồ thời gian đọc ADC
	Hình  420. Mạch nguyên lý mô phỏng chuyển đổi ADC0804
	ORG 0h
	JMP   MAIN        
	ADC_RD  EQU P1.0
	ADC_WR  EQU P1.1
	INTR    EQU P1.3
	ADC_DAT EQU P2
	LED7 EQU P3
	;Khai báo chương trình con DelayX ở đây 
	; tham khảo “Mã nguồn 42. DelayX”
	ORG     30H  
	MAIN:
	     ACALL   TACT_LayMau
	     mov LED7,A
	SJMP    MAIN 
	TACT_LayMau:
	     CLR ADC_WR   ; Tao xung tu cao xuong thap 
	    ;tai chan ADC_WR(Tuc W/R cua ADC)
	     DelayX 1
	     SETB ADC_WR  ; Cho phep ADC0804 bat dau qua trinh 
	    ; chuyen doi tu tuong tu sang so
	     JB INTR, $   ; Doi cho qua trinh chuyen doi xong(100us)
	     CLR ADC_RD   ; Dua xung muc thap toi chan RD – 
	         ; cho phep doc du lieu tu ADC(Xuat ra D0..D7)
	     DelayX 1
	     MOV A,ADC_DAT ; Dua du lieu 8bit tu ADC_DAT den thanh ghi A
	     setb   ADC_RD
	   RET
	END
	Mã nguồn  419. Chuyển đổi ADC (VĐK-ADC0804)



	4.13 Ghép nối vi điều khiển với bàn phím
	Hình  421.Cách ghép nối bàn phím trong mô phỏng- phím đơn ghép lại
	Hình  422.Cách ghép nối bàn phím trong mô phỏng – dùng module bàn phím
	ORG 0
	JMP MAIN
	 KQ   EQU 0
	  COL1 EQU P2.3
	  COL2 EQU P2.2
	  COL3 EQU P2.1
	  COL4 EQU P2.0
	 ROW_A EQU P2.4
	 ROW_B EQU P2.5
	 ROW_C EQU P2.6
	 ROW_D EQU P2.7
	MAIN:
	    MOV P2,#0FFh
	 CLR ROW_A
	  ADB0:JB COL1, ADB1
	     MOV KQ,#1    // Phim 1 bam
	  ADB1:JB COL2, ADB2
	     MOV KQ,#2 // Phim 2 bam
	  ADB2:JB COL3, ADB3
	     MOV KQ,#3    //Phim 3 bam
	  ADB3:JB COL4, AFINISH
	     MOV KQ,#'A'    //Phim A bam
	  AFINISH:
	 SETB ROW_A
	 CLR ROW_B
	  BDB0:JB COL1, BDB1
	     MOV KQ,#6   // Phim 6 bam
	  BDB1:JB COL2, BDB2
	     MOV KQ,#5   // Phim 5 bam
	  BDB2:JB COL3, BDB3
	     MOV KQ,#4   //Phim 4 bam
	  BDB3:JB COL4, BFINISH
	     MOV KQ,#'B'   //Phim 4 bam
	  BFINISH:
	 SETB ROW_B
	 CLR ROW_C
	  CDB0:JB COL1, CDB1
	     MOV KQ,#7    // Phim 7 bam
	  CDB1:JB COL2, CDB2
	     MOV KQ,#8    // Phim 8 bam
	  CDB2:JB COL3, CDB3
	     MOV KQ,#9    //Phim 9 bam
	  CDB3:JB COL4, CFINISH
	     MOV KQ,#'C'    //Phim C bam
	  CFINISH:
	 SETB ROW_C
	 CLR ROW_D
	  DDB0:JB COL1, DDB1
	     MOV KQ,#'*'   // Phim * bam
	  DDB1:JB COL2, DDB2
	     MOV KQ,#0   // Phim 0 bam
	  DDB2:JB COL3, DDB3
	     MOV KQ,#'#'   //Phim # bam
	  DDB3:JB COL4, DFINISH
	     MOV KQ,#'D'   //Phim D bam
	  DFINISH:
	 SETB ROW_D
	 MOV P3,KQ // xử lý kết quả
	   JMP MAIN
	END
	Mã nguồn  420. Đọc ma trận phím



	4.14 Ghép nối vi điều khiển với step motor
	Hình  423. Cấu tạo động cơ bước
	ORG 0H
	       MOV R3, #00000011B 
	 MOV A,  R3 
	BACK: MOV P1,A
	 RL  A     ;Quay thanh ghi A 
	 ACALL  DELAY 
	    SJMP  BACK 
	DELAY:
	    MOV  R1, #50 
	H1:   MOV  R2 , #255 
	H2:   DJNZ R2, H2 
	  DJNZ R1, H1
	    RET 
	END 
	Mã nguồn  421. Điều khiển động cơ bước
	Mã nguồn  422. Chương trình đo nhiệt độ
	Hình  424. Sơ đồ khối tổng thể toàn bộ hệ thống
	Hình  425. Sơ đồ tương tác hệ thống cảnh báo áp suất
	Thiết kế nguyên lý chi tiết cho từng khối theo
	Hình  426.
	Hình  427.
	Hình  428. Mạch cảm biến
	Hình  429. Khuếch đại và lọc nhiễu
	Hình  430. Bàn phím
	Hình  431.
	Hình  432.
	Hình  433. Hiển thị LCD
	Hình  434. Bàn phím
	Hình  435. Khối điều khiển trung tâm
	Hình  436. Sơ đồ Callgraph
	#include "ADC-LCD-LED.h"
	#define use_portb_lcd true
	#include <LCD.C>
	#define KB1 !input(PIN_D0)
	#define KB2 !input(PIN_D1)
	#define KB3 !input(PIN_D2)
	#define T 50
	int16 D,Hi,No,Lo,A,B;
	int8 cnt;
	void init_main();
	void KeyBoard(){
	   if(KB1){Mode=(++Mode)%3;delay_ms(T);}
	   if(Mode==1){
	      if(KB2){A++;delay_ms(T);}
	      if(KB3){A--;delay_ms(T);}
	   }
	   if(Mode==2){
	      if(KB2){B++;delay_ms(T);}
	      if(KB3){B--;delay_ms(T);}
	}   }
	void main(){
	   init_main();
	   while(1){
	      D=read_adc();
	      lcd_gotoxy(1,1); printf(lcd_putc,"Ap Suat=%4LU.Mode=%u\nA=%4u.B=%4u",D,Mode,A,B);
	      Hi_LED=No_LED=Lo_LED=0;
	      if(D<A)Lo_LED=1;
	      else if(D>B)Hi_LED=1;
	         else No_LED=1; 
	      KeyBoard();   
	      delay_ms(100);
	}   }
	void init_main(){
	   setup_adc_ports(AN0);
	   setup_adc(ADC_CLOCK_INTERNAL);
	      set_adc_channel(0);
	   lcd_init();  
	}
	Mã nguồn  423. Lập trình cho VĐK tiên tiến
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