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Chuwong 1: Gidi thiéu chung vé b vi xir Iy. Truwong DH Cong nghiép Tp.HCM.

, CHUONG 1 -
GIOI THIEU CHUNG VE BO VI XU LY

I. SU PHAT TRIEN CUA CAC BO VI XU LY:
1. Thé hé 1 (1971 - 1973):
Dic diém chung cua cac vi xur 1y thé hé nay:
Bus dir liéu: 4 bit.
e Bus dia chi: 12 bit.
e Cong nghé ché tao: PMOS.
e Tbc do thuc hién 1énh: 10 — 60 ps/lénh véi fopock = 0,1 — 0,8 MHz.
Mot s6 bd vi xtr Iy dic trung cho thé hé nay: 4040 (Intel), PPS-4 (Rockwell International), ...
2. Thé hé 2 (1974 - 1977):
Pic diém chung ciia cac vi xr 1y thé hé nay:
Bus dir liéu: 8 bit.
Bus dia chi: 16 bit.
Cong nghé ché tao: NMOS hoic CMOS.
Toc do thuc hién 1€nh: 1 — 8 ps/lénh véi ferock = 1 — 5 MHz.

Mot sb bd vi xir 1y dic trung cho thé hé nay: 6502 (Mos Technology), 6800/6809 (Motorola),
8080/8085 (Intel), Z80 (Zilog), ...

3. Thé hé 3 (1978 - 1982):

Dic diém chung ciia cac vi xur 1y thé hé nay:

Bus dir liéu: 16 bit.

Bus dia chi: 20 - 24 bit.

Cong nghé ché tao: HMOS.

Tdc do thuc hién 1énh: 0,1 — 1 ps/lénh véi forock = 5 — 10 MHz.

Mot s6 bd vi xir Iy dic trung cho thé hé nay: 68000 / 68010 (Motorola), 8086 / 80186 / 80286
(Intel), ...

4. Thé hé 4 (1983 - nay):

Dic diém chung cta cac vi xtr Iy thé hé nay:

Bus dir liéu: 32 - 64 bit.

e Bus dia chi: 32 bit.

e (Cong nghé ché tao: HCMOS.

e Tbc do thuc hién 1énh: 0,01 — 0,1 ps véi forock = 20 — 100 MHz.

Mot s6 bo vi xir Iy dic trung cho thé hé nay: 68020 / 68030 / 68040 / 68060 (Motorola), 80386 /
80486 / Pentium (Intel), ...

I1. SO PO KHOI CUA MOT HE VI XU LY:
Dinh nghia h¢ vi xt 1y:
o Kha nang dugc 1ap trinh dé thao tac trén cac dir liéu ma khong can sy can thi€p cua con
nguoi.
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Chuwong 1: Gidi thiéu chung vé b vi xir Iy. Truwong DH Cong nghiép Tp.HCM.
________________________________________________________________________________________________________________________________________________|
e Kha nang luu trir va phuc hoéi dir li¢u.
Téng quat, hé vi xtr Iy gdm:
e Phan cimg (Hardware): cac thiét bi ngoai vi — dé giao tiép v6i con nguoi.
e Phan mém (Software): chuong trinh — dé xu ly dir liéu.

ADDRESS BUS
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CONTROL BUS
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ROM RAM | | Interface
Circuitry
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HE VIXU LY evices evices
: (Input) (Output)

CPU (Central Processing Unit): don vi xu ly trung tam.

RAM (Random Access Memory): bd nhé truy xuit ngau nhién.
ROM (Read Only Memory): bd nh¢ chi doc.

Interface Circuitry: mach dién giao tiép.

Peripheral Devices (Input): cac thiét bi ngoai vi (thiét bi nhap)
Peripheral Devices (Output): cac thiét bi ngoai vi (thiét bi xudt).
Address bus: bus dia chi.

Data bus: bus dir liéu.

Control bus: bus diéu khién.

III. PON VI XU LY TRUNG TAM:

CPU dong vai tro chu dao trong hé vi xt 1y, n6 quan 1y tat ca cac hoat dong cua h¢ va thuc hién
tat ca cac thao tac trén dir liéu.

CPU la mdt vi mach dién tir c6 do tich hop cao. Khi hoat dong, CPU doc ma lénh dugc ghi dudi
dang céac bit 0 va bit 1 tir bd nho, sau dé nd s€ thuc hién gidgi ma cac 1énh nay thanh day cac xung dicu
khién tuong ing véi cac thao tac trong 1énh dé diéu khién cac khoi khac thuwe hién tung bude cac thao
tac do va tur do tao ra cac xung di€u khién cho toan h¢.

Instruction register Program Counter
(IR) (PC)

Registers

Instruction decode
and control unit

Arithmetic and
logic unit

SO PO KHOI PON GIAN CUA MOT CPU

Gido trinh Vi xit ly. 2 Bién soan: Pham Quang Tri



Chuwong 1: Gidi thiéu chung vé b vi xir Iy. Truwong DH Cong nghiép Tp.HCM.

IR (Instruction Register): thanh ghi 1énh. )
PC (Program Counter / Instruction Pointer): b dém chuong trinh / con tro 1¢énh.
Instruction decode and control unit: don vi giai mé Iénh va di€u khién.
ALU (Arithmetic and Logic Unif): don vi so hoc va logic.
Registers: cac thanh ghi.
Toém lai, khi hoat dong CPU s€ thuc hién lién tuc 2 thao tac: tim nap lénh va gidi ma — thuc
hi¢n l¢nh.
e Thao tac tim nap Iénh:
- Noi dung cua thanh ghi PC dugc CPU dua 1én bus dia chi (1).
- Tin hiéu diéu khién doc (Read) chuyén sang trang thai tich cuc (2).
- Ma 1énh (Opcode) tt by nhé dugc dua 1én bus dir li¢u (3).
- M4 1énh duoc chuyén vao trong thanh ghi IR trong CPU (4).
- Noi dung cua thanh ghi PC ting 1én mot don vi dé chuan bi tim nap 1énh ké tiép tir b nhd.

CPU ADD BUS )
; (1) \J
PC DATA BUS )
V (4) ; \
OPCODE _/||\_ 4
IR %
ROM
®) N+1
..../OPCODE | N =
N-1
Read N-2
——(2)—>
u

HOAT PONG CUA BUS CHO CHU KY TIM NAP LENH

o Thao tac gidi ma — thwc hién lénh:
- M4 1énh tir thanh ghi IR duoc dua vao don vi giai mé 1énh va diéu khién.
- Pon vi gidi ma Iénh va diéu khién s& thuc hién giai ma opcode va tao ra céc tin hi¢u dé
dieu khién viéc xuat nhap dir li¢u gitra ALU va cac thanh ghi (Registers).
- Can ct trén cac tin hiéu diéu khién nay, ALU thyuc hién céc thao tac da dugc xéc dinh.
Mot chudi cac 1énh (Opcode) két hop lai v6i nhau dé thuc hién mot cong viée c¢6 y nghia duoc
goi la chuong trinh (Program) hay phan mém (Software).
IV. BQO NHO BAN DAN:
Bo6 nhd ban dan 1a mot bo phan khac rat quan trong cua hé vi xu ly, cac chuong trinh va dir liéu
déu dugc luu gitr trong bo nho.
B6 nhé ban dan trong hé vi xtr Iy gdm:
e ROM: bo nh¢ chuong trinh — Iuu gilr chuong trinh diéu khién hoat dong cua toan h¢ thong.
e RAM: bo nhd dit liéu — Iuu gitr dir 1i€u, mot phan chuong trinh diéu khién hé thong, cac
ung dung va két qua tinh toan.
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Chuwong 1: Gidi thiéu chung vé b vi xir Iy. Truwong DH Cong nghiép Tp.HCM.
So luge vé cau tric va phan loai ROM — RAM:
* ROM (Read Only Memory): bd nh¢ chi doc, thong tin trong ROM s& khong bi mat di ngay
ca khi nguon dién cung cap cho ROM khong con.

- Chu tric ROM:
ROM

A, Do Ag .. An: cdc chan dia chi (Address)
—A, D, | Dy .. Dy cdc chan dit li€u (Data)

’ OE\ (Output Enable): ngd vao cho phép xuit data

; 5 CS\ (Chip Select): ngd vao cho phép ROM hoat dong
AN Dum
- OE\
1 CS\

- Phan loai mot s6 loai ROM:
o MROM (Mask ROM): ROM mat na.
o PROM (Programmable ROM): ROM lap trinh dugc.
o EPROM (Eraseable PROM): ROM lap trinh va x6a duoc.
= UV-EPROM (Ultra Violet EPROM): ROM x6a bang tia cuc tim.
= EEPROM (Electric EPROM): ROM lap trinh va x6a bang tin hiéu dién.
= Flash ROM: ROM lap trinh va xo6a béng tin hiéu dién.
e RAM (Random Access Memory): bd nhé truy xuit ngdu nhién (b nhé ghi doc), thong tin
trong RAM s& bi mit di khi ngudn dién cung cdp cho RAM khéng con..
- Chu tric RAM:
RAM

1A, Do Ay .. Ax: cédc chan dia chi (Address)
—A, D, Dy .. Dyt cac chan dit liéu (Data)
5 ; OE\ (Output Enable): ngd vao cho phép xuit dit liéu
: : WR\ (Write): ngd vao cho phép ghi dir licu
AN Duf CS\ (Chip Select): ngd vao cho phép RAM hoat dong
—OE\

T WR\
- CS\

- Phan loai mot s6 loai RAM:
o DRAM (Dynamic RAM): RAM dong
o SRAM (Static RAM): RAM tinh
Cach xac dinh dung luong b nhé ban dan 8 bit str dung cho chip vi diéu khién 8051 nhu sau:
e Duya vao s0 lugng chan dia chi:

| Dung hrong = 2" |, v6i N 1a s6 dudng dia chi ciia bd nhd.

Vi du: BO nhd ban dan 8 bit c6 10 dudng dia chi. Cho biét dung luong cua bo nhd 1a bao nhiéu?
N =10 — Dung luong =2'"=1024 =1 KB
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Chuwong 1: Gidi thiéu chung vé b vi xir Iy. Truwong DH Cong nghiép Tp.HCM.

e Duya vao ma so cua bo nho:

Misd: XX YYYY XX: loai b nhé
27: UV-EPROM 28: EEPROM
61,62: SRAM 40,41: DRAM

YYYY: dung lugng bd nhé
Dung lwgng = YYYY (Kbit) hodc Dung lwgng =YYYY /8 (KB)

Vi du: Bo nhG c¢6 ma sb 27256, dung luong ctia b nhé 1a bao nhiéu ?
27 — B0 nhd UV-EPROM
256 — Dung luong = 256 (Kbit) = 32 (KB)

V. CAC THIET BI NGOAI VI (CAC THIET BI XUAT NHAP):

Mach dién giao tiép (Interface Circuitry) va cac thiét bi xuat nhap hay thiét bi ngoai vi
(Peripheral Devices) tao ra kha nang giao tiép gitra h¢ vi xu Iy voi thé gidi bén ngoai. Bo phén giao
tiép giita bus hé théng cua hé vi xur ly voi cac thé gi61 bén ngoai thuong dugc goi la cong (Port). Nhu
vay tuy theo tirng loai thiét bi giao ti€p ma ta c6 cac cong nhap (Imput) dé lay thong tin tir ngoai vao hé
va cac cong xuat (Qutput) dé dua thong tin tir trong hé ra ngoai.

Téng quat, ta c¢o 3 loai thiét bi xuat nhdp sau:

e Thiét bi luu trit 16n: bang tir, dia tir, dia quang, ...

e Thiét bi giao tiép voi con ngudi: man hinh, ban phim, may in, ...

e Thiét bi diéu khién / kiém tra: cac bo kich thich, cic bo cam bién, ...

VI. HE THONG BUS:

Bus la tap hop cac duong diy mang thong tin ¢6 cung chirc nang. Viéc truy xudt thong tin toi
mot mach dién xung quanh CPU t7h1 n6 su dung 3 loai bus: bus dia chi, bus dir li¢u va bus diéu khién.
CPU st dung hé thong bus nay dé thuc hién cac thao tac doc (READ) va ghi (WRITE) thong tin gilta
CPU v6i bo nhé hoac cac thict bi ngoai vi.

e Bus dia chi (Address bus):

- Dé chuyén tai thong tin cua cac bit dia chi.

- Laloai bus 1 chiéu (CPU — MEM hay I/O).

- Pé xéac dinh bo nhd hodc thiét bi ngoai vi ma CPU can trao ddi thong tin.

- Dé xac dinh dung lugng bd nhd hodc ngoai vi ma CPU c6 kha ning truy xuat.

e Bus dir li€u (Data bus):

- Dé chuyén tai thong tin cta cac bit dir licu.
- Laloai bus 2 chiéu (CPU ¢<» MEM hay 1/0O).
- Dé xac dinh s6 bit dir liéu ma CPU c6 kha ning xir Iy ciing mot luc.

e Bus diéu khién (Control bus):

- Pé chuyén tai thong tin cia céc bit diéu khién (mdi duong day 1a mot tin hiéu diéu khién
khac nhau).

- Laloai bus 1 chiéu (CPU — MEM-1/O hodc MEM-1/0 — CPU).

- Pé diéu khién cac khdi khac trong hé va nhan tin hidu diéu khién tir cac khdi d6 dé phdi
hop hoat dong.
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Chwrong 1: Gidi thiéu chung vé bg vi xir ly.

VIL VI XU LY - VI PIEU KHIEN:

Dé phan biét bo vi xir Iy va bo vi diéu khién ta c6 theé dya trén cac yéu to nhu sau:

Truwong DH Cong nghiép Tp.HCM.

Yéu t phin loai Vi xir Iy Vi diéu khién
P j (Microprocessor) (Microcontroller)

CPU X X
ROM X
RAM X
Céu triic phan cimg Mach glap ticp not X

tiép

(Hardware Mach siao tid

architecture) ach glao ticp song X

song
Mach diéu khién ngat X

Cac mach diéu khién

. X

khac

Ung dung 16n, tinh
. . X
Céc ungdung toan phirc tap
(Applications) Ung dung nho, tinh X
todn don gian
Céc dac trung cua | Céc ki€u dinh dia chi Nhiéu It
tap 1énh N grc v g qia
(Instruction set bo dai tuf1 fiuf liéu xr | Byte, Word, Double word, Bit, Byte
feature) y

VIII. MINH HQA KIEN TRUC CUA MOT HE VI PIEU KHIEN:

WDT (Watch-Dog Timer): Bo dinh thoi Watch-Dog.

OSC., OSC/N (Oscillator): Bd dao dong (N: hé sb chia tan).

Timer: B0 dinh thoi.

A/D (Analog/Digital): B bién ddi tin hiéu tuong tuy/sd.

SFR Registers (Special Function Register): Céac thanh ghi chirc nang dac biét.

RAM Memory: B nh¢ dir li¢u.

Gido trinh Vi xui ly.

6 Bién soan: Pham Quang Tri




Chuwong 1: Gidi thiéu chung vé b vi xir Iy. Truwong DH Cong nghiép Tp.HCM.

Program Memory: B0 nhd chuong trinh.
EEPROM: B nhé EEPROM.

1/0 Ports: Cac port xuat/nhap.

Instruction Decoder: B giai ma I¢énh.
ALU: DPon vi logic va sb hoc.
Accumulator: Thanh ghi tich Idy.

Control Logic: Diéu khién logic.

Program Counter: By dém chuong trinh.
Instructions/Addresses: Cac 1énh / dia chi.

IX. LUA CHON BQ VI PIEU KHIEN KHI THIET KE:

C6 bdn ho vi diéu khién thong dung trén thi truong hién nay la: 68xxx cua Motorola, 80xxx cua
Intel, Z8xx cua Zilog va PIC16xxx cia Microchip Technology. Mdi loai vi diéu khién trén déu c6 mot
tap 1énh va thanh ghi riéng nén chung khong twong thich 1dn nhau. Vay khi ta tién hanh thiét ké mot hé
thong str dung vi diéu khién thi ta can dua trén nhiing tiéu chuan nao? C6 ba tiéu chan chinh:

o Tiéu chudn thir nhét la: Dap Gmg yéu cau tinh todn mot cach hiéu qua va kinh té. Do vay,
trude tién ta can phai xem xét bo vi diéu khién 8 bit, 16 bit hay 32 bit 1a thich hop nhat. Mot s6 tham sb
ky thuat can duoc can nhic khi chon lya la:

o Tbc dp: téc d6 16n nhat ma vi diéu khién hd trg 13 bao nhiéu.

o Kiéu IC: 1 kiéu 40 chan DIP, QFP hay la kiéu dong vo khic (DIP: vé dang hai hang
chdn, QFP: vo vudng det). Kiéu dong vo rat quan trong khi c6 yéu cau vé khong gian, kiéu lp rap va
tao mau thtr cho san pham cudi cung.

o Cong sudt tiéu thu: 13 mot tiéu chuan can dic biét luu y néu san pham dung pin hoic
dién ap ludi.

o Dung luong bd nhd ROM va RAM tich hgp san trén chip.

o S chan vao/ra va bd dinh thoi trén chip.

o Khaning dé dang nang cao hiéu suat hodc gidm cong suét tiéu thy.

o Gia thanh trén mot don vi khi mua sé luong 16n. Vi day 1a van dé c6 anh huong dén gia
thanh cudi ciing ctia san pham.

o Tiéu chudn thir hai la: C6 sin cac cong cu phat trién phin mém, ching han nhu cac chuong
trinh mo phong, trinh bién dich, trinh hop dich va go 1l

o Tiéu chudn thir ba la: Kha ning dap ung vé sb luong & hién tai ciing nhu & tuwong lai. Déi
v6i mot s6 nha thiét ké thi tiéu chudn nay tham chi con quan trong hon ca hai tiéu chuan trén.

Gido trinh Vi xit ly. 7 Bién soan: Pham Quang Tri
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

~ CHUONG? 9
PHAN CUNG CHIP VI PIEU KHIEN 8051

I. TONG QUAT:
1. Giéi thiéu chung:

MCS-51 1a ho vi diéu khién cia hang Intel. Vi mach tong quét ciia ho MCS-51 1a chip 8051.

Chip 8051 c6 mdt s6 dic trung co ban sau:

- B0 nh¢ chuong trinh bén trong: 4 KB (ROM).

- B0 nh¢ dit li€u bén trong: 128 byte (RAM).

- B0 nho chuong trinh bén ngoai: 64 KB (ROM).

- B0 nh¢ dit li€u bén ngoai: 64 KB (RAM).

- 4 port xuat nhap (I/O port) 8 bit.

- 2 bd dinh thoi 16 bit.

- Mach giao tiép noi tiép.

- BO xu ly bit (thao tac trén cac bit riéng [é).

- 210 vi tri nhé dugce dinh dia chi, mdi vi tri 1 bit.

- Nhéan / Chia trong 4 ps.

Ngoai ra, trong ho MCS-51 con c¢6 mdt s6 chip vi diéu khién khac c6 ciu trac tuong duong nhu:

Chip ROM trong RAM trong B9 dinh thoi
8031 0KB 128 byte 2
8032 0KB 256 byte 3
8051 4 KB PROM 128 byte 2
8052 8 KB PROM 256 byte 3
8751 4 KB UV-EPROM 128 byte 2
8752 8 KB UV-EPROM 256 byte 3
8951 4 KB FLASH ROM 128 byte 2
8952 8 KB FLASH ROM 256 byte 3

2. Cic phién ban cia chip vi diéu khién 8051:
2.1 B vi diéu khién 8031:

8031 la mot phién ban khac cia ho 8051. Chip nay thuong dugc coi la 8051 khong c6 ROM trén
chip. Dé c6 thé dung duoc chip nay cin phai b sung thém ROM ngoai chira chuong trinh can thiét cho
8031. 8051 c6 chuong trinh dugc chira & ROM trén chip bi gidi han dén 4KB, con ROM ngoai cua
8031 thi c6 thé 1én dén 64KB. Tuy nhién, dé c6 thé truy cap hét bd nhd ROM ngoai thi can ding thém
hai cong (Port 0 va Port 2) , do vay chi con lai c6 hai cong (Port I va Port 3) dé st dung. Nham khic
phuc van dé nay, ching ta c6 thé bo sung thém cong vao/ra cho 8031.

2.2 B{ vi diéu khién 8052:

8052 1a mot phién ban ctia ho 8051. 8052 ¢4 tat ca cac thong s6 k¥ thuat clia 8051, ngoai ra con
c6 thém 128 byte RAM, 4KB ROM va mét bo dinh thoi nita. Nhu vay, 8052 c6 tong cong 256 byte
RAM, 8KB ROM va ba bo dinh thoi.
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Chwong 2: Phén cirng chip vi diéu khién 8051.

Truwong DH Cong nghiép Tp.HCM.

Pac tinh ky thuat 8031 8051 8052
ROM trén chip (KB) 0 4 8
RAM trén chip (byte) 128 128 256
B¢ dinh thoi 2 2 3
Chan vao/ra 32 32 32
Cong noi tiép 1 1 1
Nguon ngit 5 5 6

Nhu bang thong sd trén ta thiy 8051 1a mot truong hop riéng cua 8052. Moi chuong trinh viét

cho 8051 déu co thé chay dugc trén 8052 nhung diéu nguoc lai ¢o6 thé 1a khong dliing.
2.3 B vi diéu khién 8751:

Chip 8751 chi ¢6 4KB bd nh UV-EPROM trén chip. B¢ sir dung chip nay can phai c¢6 thiét bi
1ap trinh PROM va thiét bi xoa UV-EPROM. Do ROM trén chip cua 8751 1a UV-EPROM, nén can
phai mat khoang 20 phut dé xoa 8751 trudc khi dugc 1ap trinh. Vi day 1a qua trinh mat nhiéu thoi gian
nén nhiéu nha san xuat da cho ra phién ban Flash ROM va UV-RAM.

2.4 B vi diéu khién AT8951 ciia Atmel Corporation:

AT8951 1a phién ban 8051 c¢6 ROM trén chip 1a b nhd Flash. Phién ban nay rat thich hop cho
céc tmg dung nhanh vi bd nhé Flash ¢ thé duoc x6a trong vai gidy. Di nhién 1a dé dung AT8951 can
phai c¢6 thiét bi 1ap trinh PROM hd tro bo nhé Flash nhung khong can dén thiét bi x6a ROM vi bd nhé
Flash duoc x6a bang thiét bi 1ap trinh PROM. Dé tién sir dung, hién nay hing Atmel dang nghién ctru
mot phién ban ctiia AT8951 ¢6 thé duoc 1ap trinh qua cong COM cua may tinh PC va nhu vay s& khong
can dén thiét bi 1ap trinh PROM.

Ky hié¢u ROM RAM | I/O | Timer | Ngit | Vec S6 chan IC
AT89C51 4KB 128 32 2 5 5V 40
ATSILVS1 4KB 128 32 2 5 3V 40
AT89C1051 1KB 64 15 1 3 3V 20
AT89C2051 2KB 128 15 2 5 3V 20
AT89C52 8KB 256 32 3 6 5V 40
ATS9LVS52 SKB 256 32 3 6 3V 40

2.5 Bovi diéu khién DS5000 ciia Dallas Semiconductor:

Mot phién ban phd bién khac nita cia 8051 1a DS5000 ciia hing Dallas Semiconductor. Bo nhé
ROM trén chip cua DS5000 la NV-RAM. DS5000 co6 kha nang nap chuong trinh vao ROM trén chip
trong khi n6 van ¢ trong hé thong ma khong can phai lay ra. Céch thuc hién 1a dung qua cong COM
|
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.
cua may tinh PC. Pay la mot diém manh rat duoc wa chudng. Ngoai ra, NV-RAM con cé uu viét 1a cho

phép thay d6i ndi dung RAM theo timg byte ma khong can phai x6a hét trude khi 1ap trinh nhu b nhé
EPROM.

Ky hi¢u ROM RAM | I/O | Timer | Ngit | Vec S6 chan IC
DS5000-8 SKB 128 32 2 6 5V 40
DS5000-32 32KB 128 32 2 6 5V 40
DS50007-8 SKB 128 32 2 6 5V 40
DS50007-32 32KB 128 32 2 6 5V 40

Diém dic biét 1a cac chip co chit “T” theo sau ky hiéu “5000” cé nghia 1 chip d6 c6 thiét ké
thém mot ddng ho thoi gian thuc (RTC: Real Time Clock) bén trong. Luu y dong hd thoi gian thue RTC
hoan toan khac véi bg dinh thoi Timer. RTC tao va luu gitr thoi gian cua ngay (gio/phut/gidy) va ngay
thang (ngay/thang/ndm) trén thuc té ngay ca khi khong c6 ngudn cung cap.

2.6 B0 vi diéu khién P89V51xx ciia Philips Corporation:

Day 1a mot phién ban cai tién st dung CPU 1a b vi diéu khién 80C51 véi nhiéu tinh nang vuot
troi: dung luong ROM/RAM trén chip rét 16n, 3 Timer 16 bit + 1 Watch-dog Timer, 2 thanh ghi DPTR,
8 ngudn ngit, PWM (Pulse Width Modulator), SPI (Serial Peripheral Interface) va dic biét 1a bd nhd
chuong trinh trén chip c6 tinh nang ISP (/n-System Programming) va AP (In-Application
Programming),...

II. CAC CHAN CUA CHIP 8051:
1. So d6 khoi va chire niing cac khdi ciia chip 8051:
SG PO KHOI CUA CHIP 8051

INT\1"
INT\0" — |
JEAARA Timer 0 |« TO"
Interrupt Other RAM ROM i}
control register 128 byte 4 KB Timer 1 [« T1

CPU Internal bus system 8051

NS @ NS

Oscillator Bus I/0 ports Serial ||
control port

“ L qeqe9e9e
TR R

»

3

\ < % . A
XTAL1 XTAL2 P1 P2 P3 RXD TXD

EA\ — > ALE Cac chan (*) nim trong P3
RST— L— PSEN\
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

- CPU (Central Processing Unif): Don vi xir 1y trung tdim — tinh toan va diéu khién qua
trinh hoat dong cua hé théng.

- OSC (Oscillator): Mach dao dong — tao tin hiéu xung clock cung cép cho cac khéi trong
chip hoat dong.

- Interrupt control: Piéu khlen ngat — nhén tin hiéu ngat tur bén ngoai (INT0\, INT11), tir
bd dinh thoi (Timer 0, Timer 1) va tir cong nbi tiép (Serial port), 1an lugt dua cac tin hiéu ngat nay dén
CPU dé xtr Iy.

- Other registers: Cac thanh ghi khac — luu trit dir li€u cua cac port xuét/nhép, trang thai
lam viéc cua cac khdi trong chip trong sudt qua trinh hoat dong ctia hé thong.

- RAM (Random Access Memory): BO nh¢ dir 1i€u trong chip — luu trir cac dix ligu.

- ROM (Read Only Memory): Bo nhd chuong trinh trong chip — luu trit chuong trinh
hoat dong cua chip.

- 1/O ports (In/Out ports): Céc port xuit/nhip — diéu khién viéc xuit nhap dit liéu duéi
dang song song gitra trong va ngoai chip thong qua cac port PO, P1, P2, P3.

- Serial port: Port nbi tiép — diéu khién viéc xuat nhap dir liéu dudi dang ndi tiép giira
trong va ngoai chip thong qua cac chan TxD, RxD.

- Timer 0, Timer 1: Bo dinh thoi 0, 1 — dung dé dinh thoi gian hodc dém su kién (dém
xung) thong qua cac chan TO, T1.

- Bus control: Diéu khién bus — diéu khién hoat dong ciia hé théng bus va viéc di chuyén
thong tin trén hé théng bus.

- Bus system: Hé théng bus — lién két cac khéi trong chip lai v6i nhau.

2. So dd chan va chirc ning cac chan ciia chip 8051:
SO PO CHAN CUA CHIP 8051

— -/ 2
My Po.7(32 D7 L HS
20 P0.6[57— AD6 ] 132
—~2{ GND 34
PO.5[5— ADS o] 2
PO.4[S2— AD4 ,
PO.3(20— AD3 ~O 13
P02~ AD2 w
L xraL1 P0.1 % AD1 - :Ii:
18| v AL P0.022— ADO o :I:
22 I pgEN P17 §— ~4 :Ii
SUIINTS g}.g T3 ] :I:,
3 pa PLalS— el s
9 P34 s R KO
—|RST P23 & i
Tl 2 - wn 15
PL1-7— —
PL.O}— o 13
—- [N}
RD\ % P3.7 P27 % Al5 = 52
WR\ —=1{ P3.6 P2.6[5— Al4 N 1%
T1 — ;P35 P25 Al3 — o
T0 —3{ P34 P24150— A12 - Cj
INT1\—5- P3.3 P23[55— All > b
INTO\-—7 P3.2 P22[55— Al0 = o
TXD — o P3.1 P2.1 ST A9 D
RXD — P3.0 P20=— A8 > 113
G 113
8 ]
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

2.1. Port0:
- Port 0 (P0.0— P0.7) ¢b sb chan tir 32 — 39.
- Port 0 c6 hai chtic nang:
e Port xuét nhap dit liéu (P0.0 - P0.7) — khong str dung bo nhé ngoai.
e Bus dia chi byte thap va bus dit liéu da hop (4D0 — AD7) — c6 st dung bd nhé
ngoai.

Y Luu y: Khi Port 0 déng vai tro la port xuét nhdp div liéu thi phdi sir dung cdc dién tré kéo lén
bén ngoai.

- O ché @6 mic dinh (khi reset) thi cac chan Port 0 (P0.0 - P0.7) dugc cAu hinh 13 port xudt
dir liéu. Mudn céc chén Port 0 1am port nhdp dit liéu thi can phai 1ap trinh lai, bang cach ghi mirc logic
cao (mitc 1) dén tat ca cac bit ciia port trudc khi bat dau nhap dir lidu tir port (van dé nay dwoc trinh
bay & phan ké tiép).

- Khi lap trinh cho ROM trong chip thi Port 0 dong vai tro 1a ngd vao cua dix liéu (D0 — D7)
(xem sach “Ho vi diéu khién 8051 trang 333-352).

2.2. Portl:

- Port 1 (P1.0—PI1.7)cb sd chan tir 1 — 8.

- Port 1 c6 mot chirc nang:

e Port xuit nhap dit liéu (P1.0 — P1.7) — sir dung hoic khong sir dung bd nhé
ngoai.

- O ché do mac dinh (khi reset) thi cac chan Port 1 (P1.0 - P1.7) dugc cAu hinh 13 port xudt
dit liéu. Mudn céc chén Port 1 1am port nhdp dir liéu thi can phai 1ap trinh lai, bang cach ghi mirc logic
cao (mic 1) dén tat ca cac bit clia port trudce khi bat dau nhap dit liéu tir port (vdan dé nay dwoc trinh
bay ¢ phan ké tiép).

- Khi lap trinh cho ROM trong chip thi Port 1 déng vai tro 13 ngd vao cua dia chi byte thip
(A0 — A7) (xem sdach “Ho vi diéu khién 8051” trang 333-352).

2.3. Port2:

- Port 2 (P2.0— P2.7) ¢b sb chan tir 21 — 28.

- Port 2 c¢6 hai churc nang:

e  Port xuit nhap dir liéu (P2.0 — P2.7) — khong st dung bo nhé ngoai.
e Bus dia chi byte cao (48 — 415) — ¢6 st dung by nhd ngoai.

- O ché d6 mic dinh (khi reset) thi cac chan Port 2 (P2.0 — P2.7) dugc ciu hinh 13 port xudt
dir lidu. Mudn céc chén Port 2 1am port nhdp dit 1idu thi can phai lap trinh lai, bang cach gh1 muc logic
cao (miic 1) dén tat ca cac bit ctia port trude khi bat dau nhap dir lidu tir port (van dé nay dwoc trinh
bay ¢ phan ké tiép).

- Khi l@p trinh cho ROM trong chip thi Port 2 dong vai tro la ngd vao cua dia chi byte cao (48
— A11) va cac tin hiéu diéu khién (xem sdch “Ho vi diéu khién 8051 trang 333-352).

2.4. Port3:

- Port 3 (P3.0—P3.7) ¢6 sb chan tir 10 — 17.

- Port 3 c6 hai chuc nang:

e Port xut nhap dit liéu (P3.0 — P3.7) — khong str dung bd nhd ngoai hodc cac
churc nang déc biét.
e Céc tin hiéu diéu khién — c6 sir dung bo nh¢ ngoai hodc cac chiic nang dac biét.

- O ché d6 mic dinh (khi reset) thi cac chan Port 3 (P3.0 — P3.7) dugc ciu hinh 13 port xudt
dir liéu. Mudn céc chén Port 3 1am port nhdp dit li¢u thi can phai lap trinh lai, bang cach gh1 muec logic
cao (mic 1) dén tt ca cac bit ctia port trude khi bat dau nhap dir lidu tir port (van dé nay dwoc trinh
bay ¢ phan ké tiép).
|
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

- Khi lap trinh cho ROM trong chip thi Port 3 dong vai tro 1a ngd vao cua cac tin hiéu diéu
khién (xem sach “Ho vi diéu khien 8051 trang 333-352).
- Churc ndng cua céc chan Port 3:

Bit Tén Dia chi bit Chtrc nang
P3.0 |RxD BOH Chén nhén dit liéu cua port ndi tiép.
P3.1 |TxD B1H Chan phat dit liéu cua port nbi tiép.
P3.2 | INTO\ B2H Ngd vao ngit ngoai 0.

P33 | INTI\ B3H Ngb vao ngat ngoai 1.

P3.4 | TO B4H Ngd vao cua bo dinh thoi/dém 0.
P35 |TI BSH Ngd vao cua bo dinh thoi/dém 1.
P3.6 | WR\ B6H Diéu khién ghi vio RAM ngoai.
P3.7 |RD\ B7H Diéu khién doc tir RAM ngoai.

2.5. Chéan PSEN\:
- PSEN (Program Store Enable): cho phép bo nhé chuong trinh, chan sb 29.
- Chtc nang:
e La tin hiéu cho phép truy xuat (dpc) bd nhé chuwong trinh (ROM) ngoai.
e La tin hiéu xuét, tich cuc mirc thép.
PSEN\ = 0 — trong thoi gian CPU tim - nap Iénh ttr ROM ngoai.
PSEN\ =1 — CPU st dung ROM trong (khong sur dung ROM ngoai).
- Khi str dung bo nhé chuong trinh bén ngoai, chan PSEN\ thudng dugc ndi v6i chan OE\ cta
ROM ngoai dé cho phép CPU doc ma Iénh tir ROM ngoai.

2.6. Chan ALE:
- ALE (Address Latch Enable): cho phép chét dia chi, chan sé 30.
- Chtrc nang:
e La tin hi¢u cho phép chét dia chi dé thuc hién viéc giai da hop cho bus dia chi
byte thap va bus dir liéu da hop (4D0 — AD?7).
e La tin hiéu xuit, tich cuc mirc cao.
ALE = 0 — trong thoi gian bus ADO - AD7 dong vai tro 1a bus DO - D7.
ALE =1 — trong thoi gian bus ADO - AD7 dong vai tro la bus A0 - A7.
- Khi lap trinh cho ROM trong chip thi chan ALE déng vai tro 1a ngd vao cua xung lap trinh
(PGM\) (xem sdach “Ho vi diéu khién 8051 trang 333-352).
v Luu y: Fup = Josc| — ¢6 thé dung Iam xung clock cho cac mach khac.
6
faLe (MHz): tan sd xung tai chan ALE.
fosc (MHz): tan s6 dao dong trén chip (tin s thach anh).
- Khi Iénh léy du liéu tt RAM ngoai (MOVX) dugc thuc hién thi mét xung ALE bi bo qua
(xem gidn do trang 38-39 sach “Ho vi diéu khién 8051”).
2.7. Chan EA\:
- EA (External Access): truy xuét ngoai, chan s6 31.
- Chtrc nang:
e La tin hiéu cho phép truy xuat (st dung) bd nhé chuong trinh (ROM) ngoai.
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

e La tin hiéu nhéap, tich cuc muc thép.
EA\ =0 — Chip 8051 st dung chuong trinh cia ROM ngoai.
EA\=1 — Chip 8051 str dung chuong trinh cia ROM trong.
- Khi 1ap trinh cho ROM trong chip thi chan EA dong vai tro 1a ngd vao cua dién ap lap trinh
(Vpp = 12V — 12,5V cho ho 89xx; 21V cho ho 80xx, 87xx) (xem sdch “Ho vi diéu khién 8051 trang
333-352).
Y Luu ¥: Chan EA\ phai dugc nbi 1én Vee (néu sir dung chwong trinh ciia ROM trong) hodc ndi
xubng GND (néu sir dung chuwong trinh ciia ROM ngoai), khong bao gior duoc phép bé trong chan nay.

2.8. Chén XTALI1, XTAL2: ’
- XTAL (Crystal): tinh thé thach anh, chan s6 18-19.
- Chtc nang:
e Dung dé ndi véi thach anh hodc mach dao dong tao xung clock bén ngoai, cung
cap tin hiéu xung clock cho chip hoat dong.
e XTALI — ngd vao mach tao xung clock trong chip.
e XTAL2 — ngd ra mach tao xung clock trong chip.

v Luuy: fryp = 12MHz|  fryp (MHz): tan s danh dinh.
C1 Mach dao
| F——XTALL dong XTAL1
C1, C2=30pF/10 % X155 TTL
X1=12MHz (Typ) L {xTA12 XTAL2
1
K&t ndi thach anh K&t ndi mach dao
dao dong bén ngoai dong bén ngoai

2.9. Chan RST:
-  RST (Reser): thiét 1ap lai, chan $6 9.
- Chtrc nang:
e La tin hiéu cho phép thiét lp (déf) lai trang thai ban dau cho hé théng.
e Latin hi¢u nhap, tich cyc muc cao.
RST = 0 — Chip 8051 hoat dong binh thuong.
RST =1 — Chip 8051 duoc thiét 1ap lai trang thai ban dau.

V' Luu y: t 22xT, _ 12
Reset Machine Machine —

. , fOSC
treser (Us): thoi gian reset. fosc (MHz): tan so thach anh.
Tymacuine (1s): chu ky may.

+5V +5V +5V

100 f lqu 100 I_.H 10uF
L, RST ﬂj RST L, RST
2

RESET SW RESET SW
8K SK2 8K2
Reset bang tay Reset kl\“ cap Reset tong hgp
nguon
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.
Vi du: Xac dinh chu ky may va thoi gian reset twong tng cho tung truong hop fosc = 11,0592MHz

fosc = 12MHz va fosc = 16MHz.
Giai

fosc = 11,0592MHZ —> TMACHINE = 1,085}15 va tRESET > 2,17}18

fosc = 12MHz — Tyiacuine = 118 va treser = 2us.

® fosc =16MHz —» TMACHINE = 0,75“8 va tRESET = 1,5},LS

Chan Ve, GND: )
Vee, GND: ngudn cap dién, chan so 40 va 20.
- Chuc nang:
e Cung cip ngudn dién cho chip 8051 hoat dong.
e Vcc=+5V+10% va GND = 0V.

III. CAU TRUC CAC PORT XUAT NHAP CHIP 8051:
Kha ning fanout (s6 lugng tai dau ra) ctia cac timg chan port chip 8051 la:

e Port 0: 8 tai TTL.
e Port 1:4tai TTL.
e Port2:4tai TTL.
e Port 3:4tai TTL.
Y Luu y:
o Khi Port 0 dong vai tro la port xuat nhdp thi s€ khong c6 dién tré kéo 1€n bén trong — do
do nguwoi sw dung can thém vao dién tro kéo lén bén ngoai (xem Hinh I11.1).
Doi véi cac chan
cuia Port 0 (khi la

Hinh IIL.1: CAu tric bén trong cua cac port xuat nhip port xuit/nhap)

-5
/g )
[ /b/s / i3
< '5:43
\ H¢ thong bus bén trong A‘% \ o ok
N ~
} Q% } +VCC I ______
e : DPién trg kéo |
i 2 A I Ién bén ngoai
Doc bd & bién tr¢ Poc chan Piaitiaid 120: _|
chot kéo 1én ort 1]
P —|~ | Chan
port
Ghiby |° ¢
chot T

O ché& do mic dinh (khi reset) thi tat
ca céc chan cua port ludon luén duge
ciu hinh 12 port xudt dit li¢u.

e O ché d6 mic dinh (khi reser) thi tat ca cac chan cua cac port (PO — P3) duoc cAu hinh 1a

port xudt dir lidu.
Muon céc chén port cua chip 8015 lam port nhdp dir li¢u thi ta can phai duoc 1ap trinh lai,

[ ]
bang cach ghi mirc logic cao (mirc 1) dén tat ca cac bit (cdc chdn) cua port trude khi bat dau nhap dir

liéu tir port (vdn dé nay dwoc trinh bay & phan ké tiép).

|
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Chwong 2: Phén cirng chip vi diéu khién 8051.

Truwong DH Cong nghiép Tp.HCM.

Céc chan trong cung mét port khong nhat thiét phai c6 cung kiéu cdu hinh (port xudt hodc

port nhdp). Nghia la trong cung mét port co the c6 chan dung dé nhap dit liéu, c6 thé c6 chan dung dé
xuét dir liéu. Piéu nay 13 tiy thudc vao nhu cau va muc dich ctia ngudi lap trinh.

Qua trinh ghi chan port (xudt dit liéu ra chdn port).

L

\

Hé thong bus bén trong

'\,

J

+VCC
[0/1] i Poc bd Pién tré < Poc chan
chot 2\ kéolén | port [1] Chan
v [0] port
Ghibp |° == L% FET dAn ngit
chot —| [0/1] [1/0]
ar Q
Hinh II1.3: Thao tdc ghi chan port
Qua trinh doc chan port (nhdp dir liéu tir chan port).
[ /
\ Hé thong bus bén trong \
J v /J
+Vcce
0]/11
JL [01/11]
[1] l Pocbd Dién trg Poc chan
chot A\ kéolén port | Chan
port
Ghibd D Q O FET ngat
chot —| 111 [0]
car Q |
Hinh IIL.2: Thao tac doc chan port
Qua trinh doc bd chét (kiém tra diF liéu tai chdn porr).
i /
\ Hé théng bus bén trong
J p)
L A Ve
—>
Doc bd Pién tré Poc chan
chot A\l kéolén port Chan
. port
Ghibp 1° T
chot 3 [0/1]

Hinh I11.4: Thao tac doc bo chot
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

v Luu y: Viéc doc dir liéu cua bat ky mot port nao co thé cho ta hai gia tri khac nhau tuy thude
vao 1énh ma ta sir dung dé doc dir liéu tir port (xem thém trong phan tdp 1énh). Xay ra hién tuong
khong mong mudn nay 1a do qué trinh doc dit liéu cta chip 8051 gém hai qua trinh khac nhau: qud
trinh doc chan port va qua trinh doc bo chot.

O  Qua trinh doc chdn port: Khi ta st dung cac 1énh MOV, ADD,... Dt li¢u nhan
duoc sau khi thuc hién qua trinh doc 1a di# liéu hién tai ¢ cdac chdn port.

o  Qua trinh doc bj chét: Khi ta st dung cac 1énh ANL, ORL, XRL, CPL, INC,
DEC, DJNZ, JBC, CLR bit, SETB bit, MOV bit. Dit 1i¢u nhan dugc sau khi thuc hién qua trinh doc 1a
di ligu hign tai & cdc by chot (1a cac dir liéu da dwoc ghi ra port tai thoi diém trude d6 boi qud trinh
ghi chan port), chit khong phai 1a di liéu hién tai & cic chan port. Cho nén, néu tai thoi diém thyc hién
qua trinh doc ma dir liéu tai cac chan port ¢ bi thay doi di chang nira thi dir liéu doc vé ciing khong
duoc cap nhat.

IV. TO CHUC BQ NHO CUA CHIP 8051:

- B0 vi xur Iy — c6 khong gian bd nhé chung cho dit li€u va chuong trinh.

Chuong trinh —» |
. Ginl N
RAM — CPU thyc thi

Dilitu —» || 7
) A0

— chuong trinh va dit liéu ndm chung trén RAM trudc khi dwa vao CPU dé thuc thi.

- B0 vi diéu khién — co khong gian b nh¢ riéng cho dit li¢u va chuong trinh.
Chuong tinh —» ROM
CPU thyc thi
Dt liéu —» RAM
— chuong trinh va dif liéu nam riéng trén ROM va RAM trude khi dua vao CPU dé thyc thi.
- Tb chirc bd nhd cia chip 8051:

PSEN\  WR\ RD\

i : ' vy
; : FFFFH i
; FFFH § :
E = B¢ nhd ;
: FFH R : '
5 SFR Bg nhé | 1 chuong | | Bo nhé | i
; chuong | ! trinh dit liéu |
i 80H tinh | ! (mi) ;
{ 7FH ) | :
5 B0 nhé (ma) | :
i dit li¢u E 5
i 00H 000H i 0000H ;

B6 nhé trong chip B§ nhé ngoai chip

Khong gian by nhé cua chip 8051
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Chwong 2: Phén cirng chip vi diéu khién 8051.

Truwong DH Cong nghiép Tp.HCM.

7F

30
2F
2E
2D
2C
2B
2A
29
28
27
26
25
24
23
22
21
20
1F
18
17
10
OF
08
07
00

1. B) nh¢ trong:

Dia chi byte w

RAM
da chifc ning

TE|7TE|7TD|[7C|7B |7TA |79 |78

77176757473 (72|71 (70

6F |6E |6D |[6C[6B |6A | 69 | 68

67|66 [65]64]|63 626160

SF|SE|[SD[5C|5B |5A |59 |58

5756|5554 (5352|5150

4F [4E (4D [4C (4B [4A [ 49 | 48

47146 (4514443 (4241 |40

3F|3E[3D(3C|3B|3A|39]38

37136(35134[33(32]31]30

2F|2E (2D [2C|2B |[2A |29 |28

27126|25(24|23(22(21(20

1F[1IE|1D|1C|1B|1A |19 (18

17 (1615141312 (11|10

O0F | 0E 0D [0C|0B |[0A | 09 | 08

07{06]05]04(03]02]01(00

Day 3

Diy 2

Diy 1

Day 0
Day thanh ghi méic dinh RO-R7

RAM

FF
Fo0

E0

DO

B8

BO

A8

A0

99
98

90

8D
8C
8B
8A
89
88
87

83
82
81
80

___—Dbia chi bit

Y
F7]F6]F5 | F4|F3 | F2 [F1[F0

E7]16|E5 | E4|E3[E2 [E1[E0

D7[D6[D5|D4|D3|D2[D1[D0

- [ - ] - [BC[BB[BA[B9]BS

B7|B6[B5[B4[B3|B2[B1[B0

AF[ - [ - JAC]AB[AA[A9[AS8

A7[A6[AS[A4[A3[A2]ALI[AO

Khong dinh dia chi bit

9F [9E [9D[9C[9B]9A[99[ 98

9796 959493929190

Khong dinh dia chi bit

Khong dinh dia chi bit

Khong dinh dia chi bit

Khong dinh dia chi bit

Khong dinh dia chi bit

8F [8E [8D[8C[8B[8A[89 ]88

Khong dinh dia chi bit

Khong dinh dia chi bit

Khong dinh dia chi bit

Khong dinh dia chi bit

878685 [84 83828180

SFR

PSW

P3

P2

SBUF
SCON

P1

TH1
THO
TL1
TLO
TMOD
TCON
PCON

DPH
DPL
SP
PO

(Special Function Register:
Thanh ghi chitc ning dic biét)

Bd nhé trong

B nhd dit liéu trén chip 8051

BO nhé . )
chudng trinh Day thanh ghi
(00H-1FH)
o RAM dinh dia chi bit
By nhd (20H-2FH)
dir liéu
RAM da chtic ning
(30H-7FH)

Thanh ghi chic ndng dic biét

(80H-FFH)
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

1.1. B nhé chwong trinh (ROM):
- Dung dé luu trir chwong trinh diéu khién cho chip 8051 hoat dong.
- Chip 8051 c6 4 KB ROM trong, dia chi truy xuat: 000H — FFFH.
1.2. B0 nh¢ dir liéu (RAM):
- Dung dé luu trit cac dir liéu va tham sé.
- Chip 8051 c6 128 byte RAM trong, dia chi truy xuat: 00H — 7FH.
- RAM trong cua chip 8051 dugc chia ra:

e RAM da chtic nang:

Gom: 80 byte RAM
RAM . .
< i At: 30H —
da chifc nang bia chi truy xuat: 30H — 7FH

Kiéu truy xuat dif liéu i Truc ti€p
Gidn tiép
e RAM dinh dia chi bit:
— cho phép xir 1y ting bit dir liéu riéng 1é ma khong anh huéng dén cac bit khac trong ca byte.

RAM Gom: 128 byte RAM
dinh dia chi bit < B;ao chi truy X}lat: 20H - 2FH ,
Ki€u truy xuat dir liéu Truc ti€p
ii Gidn tiép

Theo tirng bit

v’ Luu ¥: Néu trong chuong trinh khong str dung cac bit trong ving RAM dinh dia chi bit nay, ta
6 thé st dung vung nhé 20H — 2FH cho cac muc dich khac cua ta. Nguoc lai, ta phai viét chuong trinh
can than khi sir dung viing nhd 20H — 2FH vi néu so suat ta c6 thé ghi dir liéu d¢ 1én cac bit da duoc sir
dung.

Y’ Vi du: Vit 1énh lam cho 8 bit trong 6 nhd ¢6 dia chi 20H thugc RAM ndi co6 gia tri 1la 1 (xét
truong hop dia chi byte va dia chi bit).

20H [x[x[x[x[x[x[x]x]

Xit Iy byte Xt Iy bit

MOV 20H, #0FFH SETB 00H =) [x[x[x[x[x[x][x[1]20H
& SETB 01H = [x[x[x[x[x[x[1[x]20H
SETB 02H =) [x[x[x[x[x[1]x[x]20H
SETB 03H =) [x[x[x[x[1][x]x[x]20H
SETB 04H =) [x[x[x[1][x[x][x[x]20H

L G 00H

20H [A[I[A[I[A[I]1]1]

MOV: Lénh di chuyén dit liéu. SETB 05H ::> Ix[x[1[x[x[x[x[x|20H
SfATB{%-e;'f’T“’]‘\'T cho bit chi dinh SETB 06H ::} [x[1]x]x][x][x[x[x]|20H
(xém ;grong.chmf.ng 1) SETB 07H ED | 1 | X | X | X | X | X | X | X | 20H
L
L 00H

20H [A[I[A[I[A[I[1]1]
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

e Cic day thanh ghi:
— cho phép truy xuat dir li¢u nhanh, I¢nh truy xuat don gian va ngan gon.

GOm: 4 diy x 8 thanh ghi
RAM Dia chi truy xudt: 00H — 1FH
day thanh ghi o y o )
Kiéu truy xuat dir liéu Truc ti€p
Ei Gidn ti€p

Thanh ghi

Bang s6 liéu dudi ddy minh hoa dia chi ciia cic 6 nhé trong mot day va cac ky hiéu thanh ghi
RO — R7 dugc gan cho tung 6 nhé trong day tich cuc.

Day 0 Day 1 Day2 Day3
RO 00H 08H 10H 18H
R1 01H 09H 11H 19H
R2 02H 0AH 12H 1AH
R3 03H 0BH 13H 1BH
R4 04H 0CH 14H 1ICH
R5 05H 0ODH 15H 1DH
R6 06H OEH 16H 1EH
R7 07H OFH 17H 1FH

Dia chi ciia cdc thanh ghi (RO — R7) tuong iing vJi day thanh ghi tich cuc.

v Luu y:

o O ché do mic dinh thi ddy thanh ghi tich cuc (dang duoc sir dung) 1a ddy 0 va cac thanh
ghi trong diy 1an luot c6 tén 1a RO - R7. C6 thé thay d6i day tich cuc bang cach thay ddi cac bit chon
diy thanh ghi RS1 va RSO trong thanh ghi PSW (xem phan thanh ghi PSW).

o  Néu chuong trinh cua ta chi st dung ddy thanh ghi dau tién (dady 0) thi ta c6 thé st dung
vung nhé 08H — 1FH cho cac muyc dich khac cua ta. Nhung néu trong chuong trinh ¢6 st dung cac day
thanh ghi (day 1, 2 hoac 3) thi phai rat can than khi sir dung ving nhé tir 1FH trd xudng vi néu so suat
ta co thé ghi dit liéu d¢ 1én cac thanh ghi RO — R7 cua ta.

v Vidu i Quan h¢ gitra ky hi¢u thanh ghi R4 véi céc 6 nhd c6 dia chi twong trng trong day thanh
ghi tich cuc?

o  Néuday 0 tich cyc: Thanh ghi R4 < O nhd 04H RAM noi.

o  Néuday I tich cyc: Thanh ghi R4 < O nhé 0CH RAM nbi.

o Néu day 2 tich cuc: Thanh ghi R4 ¢> O nhd 14H RAM ndi.

o Néu day 3 tich cuc: Thanh ghi R4 ¢> O nhd 1CH RAM noi.

v’ Vidu2: Khi chip 8051 thuc hién Iénh MOV R4, #1AH thi gia tri “1AH” s€ dugc nap vao trong
0 nhé c6 dia chi 1a bao nhiéu thuoc RAM ndi. Xét tuong ung cho tung truong hop day thanh ghi tich
cuc la Day 0 va Day 3?
MOV R4, #1AH
Day 0 tich cuc Day 3 tich cuc

(R4) 1AH MOV: Lénh di chuyén (R4) =1AH

dit liéu (xem trong
chuong I1I).

(04H) = 1AH (1CH) =1AH
04H[0[0[0]1]1[0[1[0]| R4 ICH[0[0]0[1[1][0]1]0|R4

MOV 04H, #1AH MOV 1CH, #1AH
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.
1.3. Thanh ghi chirc ning dic biét (SFR):

Thanh ghi chic EGGm: 21 thanh ghi

ning dic biét Dia chi truy xuit: 0H — FFH

(SFR) Kiéu truy xua't dit liu i Truc ti€p
Theo ting bit
(tiy theo thanh ghi)

v Luu y:
o Khéng dugc phep doc hay ghi dir liéu vao cac dia chi SFR ma n6 chua duoc dang ky
(nghia la cac dia chi SFR chwa dwoc dat tén). Vi viée doc hay ghi dir liéu vao cac noi nay co thé lam
phat sinh nhiing hoat dong khong mong mudn va d6 cé thé 1a nguyén nhan lam cho chuong trinh cua ta
khong tuong thich v&i cac phién ban sau ctia chip MCS-51 (¢4 thé & cdc phién ban dé cac dia chi SFR
nay duoc su dung cho mot vai muc dich khac).
o  Chi dwoc truy xuit cac SFR bing kiéu dinh dia chi trwc tiép (fuyét doi khong si
dung kiéu dinh dia chi gidn tiép trong truwong hop nay).
v’ Vi du: Cho biét truée (RO)=90H. Viét Iénh dung dé xuat (ghi) gia tri SAH ra Port] nhu sau (xem
gidi thich lénh trong “Chwong 3: Tdp lénh ciia 8051.”):
" Sir dung kiéu dinh dia chi truc tiép:
MOV P1,#5AH  hoaic MOV 90H, #5AH
® S dung kiéu dinh dia chi gian tiép:
MOV @R0, #SAH = SAI
= Piéu nay khong hop 1& dbi v6i chip 8051 vi phuong phap dinh dia chi gian tiép nhu trén
chi su dung cho ving nhé RAM ndi. Trong khi d6 RAM noi cua chip 8051 chi c6 128 byte (00H —
7FH), cho nén khi thyc hién 1énh nay no sé& tra vé két qua khong xac dinh. (Luwu y: néu ta ding phién
ban chip 8052 thi sé tranh dwoc diéu nay).

1.3.1. Thanh ghi A:

Accumulator: thanh ghi tich liy
EOH [E7 |E6 |E5 [E4 |[E3[E2 [E1[E0 ]| A
bia chi byte: EOH
bia chi bit: EOH - E7H
Co6ng dung: chita dit liéu cia cdc phép todn
ma vi diéu khién x ly

Thanh ghi
A

1.3.2. Thanh ghi B:

FOH [F7 [F6 [ F5 [F4 [F3 [F2 [FI[F0 ] B

bia chi byte: FOH

bia chi bit: FOH - F7H

Cong dung: sit dung k&t hgp véi thanh ghi A
trong phép nhan va chia hai s6 8 bit

Thanh ghi
B

- Phép nhan 2 s6 8 bit khong dau — két qua 1a s 16 bit.
¢ Byte cao — chutra vao thanh ghi B.
e Byte thip — chira vao thanh ghi A.

- Phép chia 2 sb 8 bit — thuong s6 va s6 du 1a s6 8 bit.
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

e Thuong s6 — chira vao thanh ghi A.
e SO dur — chtra vao thanh ghi B.

v" Vi du: Thyc hién phép tinh 12H x 2AH. Hoi (A)=2, (B)=?

(1 2H
2 AH

B 4 (A) = F4H

2 4 §>(B)=02H
02 F4H

(B) «— ~TT—(A)

v" Vi du: Thuc hién phép tinh A6H : 21H. Hoi (A)=?, (B)=?

A 6 H’M §>(A)=05H
0 5 H (B) = 01H
0 I H| —— (A

v Vi du: Thuc hién phép tinh FDH : 0CH. Hoéi (A)=?, (B)=?

FDH|O §>(A)=15H
C v 15 H B) = 01H
3D T (A) ()
3C
0 1 H

(B) <

1.3.3. Thanh ghi tir PSW:

Program Status Word: tUr trang thdi chuong trinh
. DOH [D7 [D6 | D5 D4 | D3 [D2 [ D1 D0 |PSW
Thanh ghi CY AC F0 RSIRSOOV x P
PSW
bia chi byte: DOH
bia chi bit: DOH - D7TH
Cong dung: cho biét trang thdi lam viéc cta CPU,
mdi bit cia PSW ¢6 mot chifc ning

- Co CY (Carry Flag): cd nhd — bao c6 nhd/muon tai bit 7.
e CY = 0: n¢u khong c6 nhé tur bit 7 hodc khong c6 muon cho bit 7.
e CY = 1: néu c6 nhd tur bit 7 hoac ¢6 muon cho bit 7.
- Co AC (Auxiliary Carry): c& nhd phu — bao c6 nhd/muon tai  bit 3.
e AC =0: néu khong c6 nh¢ tir bit 3 hodc khong cd6 muon cho bit 3.
e AC = 1: néu c6 nhé tir bit 3 hogc c6 mugn cho bit 3.
- CO FO (Flag 0): c& zero — ¢6 nhiéu muc dich danh cho cac tng dung khac nhau cua
nguoi 1ap trinh (dy trit cho cdac phién ban chip trong twong lai).

|
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

- Bit RS0, RS1 (Register Select): bit chon day thanh ghi — cho phép x4c dinh ddy thanh
ghi tich cuc (hay day thanh ghi ma cdc thanh ghi co tén la RO-R7).

RS1 | RSO Diy thanh ghi RO - R7
0 0 Day 0 00H — 07H
0 1 Day 1 08H — OFH
1 0 Day 2 10H — 17H
1 1 Day 3 18H — IFH

- CO OV (Overflow): c& tran — bao két qua tinh toan ctia phép toan sé hoc (phép todn cé
ddu) c6 nam trong khoang tir -128 dén +127 hay khong.
e OV =0:néu-128 < két qua <+127.
e OV = 1: néu két qua < -128 hodc két qua > +127. Néi cach khéc 1a: Déi véi phép
céng thi OV=1 néu c6 nh¢ tir bit 7 nhung khéng cé nhé tir bit 6 hodc néu c6 nhé tir bit 6 nhung khong
c¢6 nhé tir bit 7. D6i v6i phép trir thi OV=1 néu c6 muon cho bit 7 nhung khéng cé mugn cho bit 6

hozc néu c6 muon bit 6 nhung khoéng c6 muon bit 7.
-128 1000 0000 80

o ek * < 127 10000001 81

4 4 A -126 1000 0010 82
[D7[D6[D5[D4a[D3[D2 [ DI1[DO |

DAU PO LON 2 11111110 FE
- -1 11111111  FF
[D7]D6 [ D5]D4[D3]D2]D1]DO | SO 0 00000000 00
—a / AM 1 00000001 01
1 sopuactaciRr 2 00000010 02
Biéu dién todn hang 8 bit c6 ddu. +125 01’1'1'1'1'01 0 7D °

’ o +126 01111110 7E
Bdng liét ké cdc s6 8 bit ¢é dau. = 4127 = 0111 1111 7F

- Co& P (Parity): co chin 1é — béo sb chit s6 1 trong thanh ghi A 13 s6 chin hay sb 1¢ (trong
chip 8051 sir dung ché d¢ parity chan).
e P=0:néu sd chir s6 1 trong thanh ghi A 13 s6 chin (parity chdn).
e P=1:néusb chit s6 1 trong thanh ghi A 13 s6 1& (parity chan).

v’ Vi du: Minh hoa céch 8051 biéu din s6 -5.

Cac budc thuc hién:
Bl: 0000 0101 Biéu dién s6 5 dang nhij phan 8 bit.
B2: 1111 1010 Lay bu 1.
B3: 1111 1011 Lay bu 2.

Véyg FBH 12 biéu dién s6 c6 ddu dang bu 2 cua sb -5.

v’ Vi du: Minh hoa céch 8051 biéu didn s -34H.
Cac budc thuc hién:

Bl: 0011 0100 Biéu dién s6 34H dang nhi phén 8 bit.
B2: 1100 1011 Lay bu 1.
B3: 1100 1100 Lay bu 2.

Viy s6 CCH 1 biéu dién sb c6 ddu dang bu 2 ctia sd -34H.
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

v" Vi du: Minh hoa céch 8051 biéu din sb -128.
Cac budc thuc hién:

BI: 1000 0000 Biéu dién s6 -128 dang nhi phan 8 bit.
B2: 0111 1111 Lay bu 1.
B3: 1000 0000 Lay bu 2.

Viy s6 80H 1a biéu dién sb co ddu dang bu 2 cta s -128.

) v Vi du: Minh hoa trang thai hoat dong ctia cac co CY, AC, OV va P khi thyc hién phép cOng/trir
sO hoc hai gia tri vé1 nhau.

Cdc ky hiéu:
@® C6 nhd/ cd mugn.
O Khoéng nhé / khong mugn.

? Tuy thudc trang thai trudc do.

" Conho (CY):

Minh hoa hoat dong ctia co CY trong truong hop CY = 1:

CY=1

. cYy=1
2 li7i1615]4]3]2[1]0]|B [H|L] H
| 7161514]13]1211]0] B I H[L] H
+I [6T5T4T3T21T0] [E]T] [FT6T512I31211]0] B BRI H
[Z[eT5T4T3T2]1]0] B [E[L] H Kl? 'i‘}?
CY=1 = - Y=l ——— 2
Kiéu BIN Kidu HEX Ki€u BIN Kiéu HEX

Xét co CY trong hai truwong hop “7AH+28H” va “9AH-5DH’:

CY=0 CY=0
.9.:\:\:\:\000 .9.:\ OTeToTiTiToT1T0] B ["TAlH
[oTiTiTiTiToTiT0] B JZATH [OTifoi[i[i[0]1]B [;I0]H
[oToTiJo1iJoJo]0] B CTEH BVVVUUOV BU
CY= Y=0 ——— Kiéu BIN Ki€u HEX
[oTiToToTol1T0] B 2] H nonnnnonk) "EDH
Kiéu BIN Kiéu HEX

Xét co CY trong hai truong hop “95SH+86H” va “00H-A6H’:

é\oooor\oo

Lifojojijojijof1|B

* =
CY=1

4

CIEH

Cy=1

[0JoJoJolo]o]0]0] B
[TTo]iJol0]1]i]0]B

Cy=1
juo
* oG

+ +
[TJoJoJoJol1]1]0]B BIs]H s o
Cy=1 Ep—— U\A\NUUU Kiéu BIN tl Kidu HEX
Oololi[ifoTi[1] B [PIilo[ilil0[1]0] B FIAlH
Kiéu BIN Kiéu HEX
B Co nho phu (AC):
Minh hoa hoat dong cua co AC trong truong hop AC =1
:\ :\ AC=1 . AC=1 ..
S, :? S [FTel5T43]2T1]0] B [ H
| +|7|6|5|4|3|2|1|0|B (] H | CIeEIa31211]0] B |H|L|H
L7lels]4li32]1]0]B [HfLi H 'i‘}? tf
AC=1 = AC=] —= Kl v
Kiéu BIN Kiéu HEX Ki¢u BIN Ki¢u HEX
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.
Xét ¢ AC trong hai trudong hop “92H+28H” va “4AH-E3H:

AC=0 AC=0

00000000 o9 [(eTifoTol1IoT1]0] B [EIENR:!
+|1|0|0|1|0|0|1|0|B +H | "[A[I[ilolo[ol1I1] B | ‘EGJH
[0ToTiToT1T0T0T0] B T3] H UVVQBUU\A v'a'
AC=0 ool b AC=0 Kiéu BIN Ki€u HEX
- -9 |0|1|1|0|0|1|1|1|B -7 H
Kiéu BIN Kiéu HEX <17
Xeét co AC trong hai truong hop “7AH+59H” va “97H-5DH’’:
AC=1 AC=1
or\f\r\é\ooo 0£\ CTololifoli[iI1] B [E AR
71A - -
OO [IT0] B SIS H (OIi[o[i[i]il[o]1] B I H
[oTiJolil1i]0o]0]1]B GIolH ovvv@ooo o'i“
AC=1 oo B AC=1 Ki€u BIN Kiéu HEX
] ) [0Jo]1]1]1]J0]1]0]B GIAH
Kiéu BIN Kiéu HEX EIEN

B Cotran (OV):
Minh hoa hoat dong ctia co OV trong truong hop OV = 1

r\ :\ ov=l . .. ov=l .. .
9 2 o s i TeTsTaI312]110] B [STA3[2]i]0] B
G H B B a5 12 B Y| g= ¥=
| B T 1A I T Fe[E[A312[1I0] B STaBEI0] B
HEEHO} [FIeIS a3 2] 1]0] B oW,
ov=1 ov=1 Kiéu BIN Kiéu BIN

Ki€u BIN Ki€u BIN

Xét co OV trong céac truong hop “B3H+25H”, “BBH+CI9H”, “BBH-96H” va “4BH-F3H:

0V=0 0V=0
,%I\oof\f\f\ ﬂ\f\i\f\of\f\ [TToJ1J1]1]J0J1]1]1B [oTiJoJoJ1J0]1]1]1B
8 K0 0 3 D KO R (50 00 8 53 8 L KA - -
. § . ﬂ T TT0[i[i[0] B [T iTololil1] B
L0 K0 8 KO C S N GO0l 5500000 0 5000
0ov=0 0v=0 v Ki€u BIN vvvv Kiéu BIN
OIiTofiTi o 0 0] (IofoTo o i 0] 0] [0]o]1l0l0]1]0l1] B [OIi]ol1l1]0]0l0] B
Kiéu BIN Kiéu BIN
, B LT ,BBH , 69 _BBH 6 _4BH s
25H * 37 COH * .55 96H * -106 F3H * 13
- =) — 24 — 37 - 8

Xét co OV trong cac truong hop “5S3H+45H”, “82H+BAH”, “9AH-3EH” va “66H-DAH’:

ov=1 ov=1
p_{\ooor\x\i\ .&0000!\0 [TJoJo]1]1]0[1]0] B [oTiT1iJoJo]1[1]0] B
- -
O e |t \ QI B CTIIor) &
Lramr<] r—
ov=1 ov=1 © vbvt}vo ° Kiéu BIN vo ° K}vo © GéuBIN
I1|0|0|1|1|0|.0”|0| |0|°|1|1|1|1|,2|0| [O[1l0]1]i]1]0]0] B [1JoloJo]i]1]0]0] B
- Kiéu BIN - Kiéu BIN - -
53H 83 $2H -126 9AH -102 66H 102
* 45H * 69 *BAH * 70 " 3EH T 62 "DAH 38
152 19 164 140
B Co Parity (P):
Xét co P trong cac truong hop “(4)=45H”, “(A)=E7H”’, “(A)=00H":
[oT1JoJoJoT1Jo]1] A =45H [iT1]1JoJol1T1T1] A =E7H [oTJoJoJoJoJoJoJo] A =00H
— — —
>=3=>P=1 >=6=>P=0 >=0=>P=0
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

Y’ Vi du: Xac dinh ndi dung cac 6 nhé thuoc RAM nodi ciia doan chuong trinh sau:

SETB PSW.3 ;Chon day thanh ghi 1, RSO=1
CLR PSW4 ;Chon day thanh ghi 1, RS1=0
MOV RO, #10H ;Nap thanh ghi RO gid tri 10H
MOV R1, #2AH ;Nap thanh ghi R1 gid tri 2AH
MOV R3, #3FH ;Nap thanh ghi R3 gid tri 3FH
MOV RS, #57H ;Nap thanh ghi RS gid tri 57H
MOV R7,#0A9H  ;Nap thanh ghi R7 gid tri A9H

Vi day tich cyc 1a Day I nén ta co:
O nhé c6 dia chi 08H nhan gi4 tri 10H.
O nhd c6 dia chi 09H nhin gid tri 2AH.
O nhd c6 dia chi OBH nhén gi4 tri 3FH.
O nhd c6 dia chi ODH nhén gid tri 57H.

MOV: Lénh di chuyén dit liéu. O nhé c6 dia chi OFH nhén gi4 tri A9H.

SETB: Lénh lam cho bit chi dinh nhdn gid tri “1”.

CLR: Lénh lam cho bit chi dinh nhdn gid tri “0”.

(xem trong chuong III)

v’ Vidu: Xac dinh ndi dung cac 6 nhé thuoc RAM ndi cia doan chuong trinh sau:

CLR PSW.3 ;Chon day thanh ghi 2, RS0=0
SETB PSW.4 ;Chon day thanh ghi 2, RS1=1
MOV RO, #10H ;Nap thanh ghi RO gid tri 10H
MOV R1, #2AH ;Nap thanh ghi R1 gia tri 2AH
MOV R3, #3FH ;Nap thanh ghi R3 gia tri 3FH
MOV RS, #57TH ;Nap thanh ghi RS gid tri 57H
MOV R7,#0A9H  ;Nap thanh ghi R7 gid tri A9H

Vi diy tich cuc 1a Ddy 2 nén ta cé:
O nhd c6 dia chi 10H nhan gid tri 10H.
O nhé c6 dia chi 11H nhén gia tri 2AH.
O nhé c6 dia chi 13H nhén gid tri 3FH.
O nhé c6 dia chi 15H nhén gia tri STH.

MOV: Lénh di chuyén dit liéu. O nhé c6 dia chi 17H nhén gid tri A9H.

SETB: Lénh lam cho bit chi dinh nhdn gid tri “1”.

CLR: Lénh lam cho bit chi dinh nhdn gid tri “0”.

(xem trong chuong III)

1.3.4. Thanh ghi SP:
Stack Pointer: con trd ngin x&p

stw| | [ [ | [ [ [ |SP
Dia chi byte: 81H
Dia chi bit: khdng dinh dia chi bit
Cong dung: chita dia chi ciia dit liéu hién dang
& dinh ngiin x&p

- Ngin xép 1a ving nhé dung dé luu tri tam thoi cac dir liéu.

- Pdi vai chip 8051 thi ving nhé dugc ding dé 1am ngin xép dugc giit trong RAM noi.

- Dé st dung ngan xép thi ta phai khoi dong thanh ghi SP (nghia la nap gid tri cho thanh
ghi SP) — ving nhé ctia ngan xép o dia chi bat dau: (SP)+1 va dia chi két thiic: TFH.

- Néu khong khoi dong SP — ving nhé cua ngin xép c6 dia chi bat dau: 08H va dia chi
két thiic: TFH (ché dé mdc dinh).

v Luu y: Trong trudng hop khong khéi dong SP (ché do mdc dinh) thi ddy thanh ghi 1 (va co thé
la day 2 va day 3) s& khong con hop 1€ vi khi d6 vung nhé nay da dugc sir dung dé 1am ngin xép. Diéu
nay c6 nghia 1 néu ta s dung cac ddy thanh ghi nay va luu trir dit liéu vao d6 thi ¢6 kha ning s& bi
mét do tic dong cét dir lidu vao ngin xép ctia cic 1énh (PUSH, ACALL, LCALL, ...).

Thanh ghi
SP
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

v Vi du: Hay cho biét tim dia chi ciia ving nh¢ ngin xép trong hai trudng hop sau: (SP)=5FH va
(SP)=49H.
Theo qui dinh thi ving nhé cua ngan xép c6 dia chi bat dau: (SP)+1 va dia chi két thiic: TFH.
®  Truong hop (SP)=5FH: tim dia chi ciia ving nhé ngin xép 1a 60H - 7FH.
" Trudng hop (SP)=49H: tim dia chi ctia ving nhd ngan xép 1a 4AH - 7FH.
v’ Vi du: Hay cho biét gi4 trj can phai nap cho thanh ghi SP dé ving nhé ngan xép c6 tdm dia chi
trong hai truong hop sau: 62H — 7FH va 50H — 7FH.
Theo qui dinh thi ving nhé cua ngin xép c6 dia chi bat dau: (SP)+1 va dia chi két thiic: TFH.
®  Truong hop 62H — 7FH: gia tri can nap cho thanh ghi SP 1a 61H.
®  Truong hop 50H — 7FH: gia trj cdn nap cho thanh ghi SP 14 4FH.
v" Vi du: Minh hoa viing nhé ngan xép trong trudng hop khong khai dong SP (ché do mdc dinh) va
c6 khoi dong SP (voi (SP) = 3FH).
" Néu nguoi sit dung khong khoi dong thanh ghi SP (ché dg madc dinh) thi: (xem hinh bén
dudi, phia trai)
RAM ndi RAM noi

Vung nhé ngin x&p

7FH (Stack memory)

Ving nhé ngin x&p
(Stack memory)

P
— |

08H
07H
: [(0Jo0JoJoJofT[T[1]sp (OJoJT T[T [I]1]sP
olH (SP) = 07H o0l (SP) = 3FH
ChE do mac dinh iy 8051 1 khsi dong SP Che do tuy dinh - Ngusi sit dung phdi khdi
(Default) (Customize) dong SP

" Néu nguoi st dung mudn ving nhd ngin xép (ché do tiy dinh) c6 tim dia chi 1a 40H-7FH
thi: (xem hinh bén trén, phia phai)

1.3.5. Thanh ghi DPTR:

Data Pointer Register: thanh ghi con trd dr li€u
83H[ | | | [ [ [ [ [DPH
&2 | | | [ | [ [ [|DPL
bia chi byte: 83H va 82H

Dia chi bit: khong dinh dia chi bit

Co6ng dung: 1a thanh ghi 16 bit (DPH+DPL), chtta dia chi cia 6
nhé can truy xuat thudc ROM (trong/ngoii) va RAM ngoai.

Thanh ghi
DPTR
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

v’ Vi du: Khi ta mudn truy xuit (ghi/doc) dit liéu tr mot 6 nhé thuge RAM ngoai c6 dia chi la
0123H thi ta phai lam sao nap dugc gia tri 0123H vao thanh ghi DPTR va sau do thuc hién lénh truy
xuat MOVX (xem gidi thich 1énh trong “Chwong 3: Tap lénh ciia 8051.”).

(DPTR) =0123H < (DPH) = 01H va (DPL) =23H

v’ Vi du: Khi ta muén truy xudt (doc) byte ma tir mot 6 nhé thudc ROM trong c6 dia chi 1a
OABCH thi ta phai lam sao nap dugc gia tri 0ABCH vao thanh ghi DPTR va sau dé thuc hién 1énh truy
xudt MOVC (xem gidi thich 1énh trong “Chwong 3: Tap lénh ciia 8051.”).

(DPTR) = 0ABCH < (DPH) = 0AH va (DPL) = BCH

1.3.6. Thanh ghi port xuét nhap:

Port: cdng xuat nhap
80H (87 |86 8584 [83[82[81]80] PO
Thanh ghi 90H (97196959493 [92[91]90] P1
PORT AOH [A7T]A6]A5]A4[A3[A2[A1[A0]| P2
BOH [B7 [B6 [B5|B4 [B3[B2|[B1][B0 | P3
bia chi byte: 80H (P0), 90H (P1), AOH (P2), BOH (P3)
bia chi bit: 80H-87H (P0), 90H-97H (P1), AOH-A7H (P2),

BOH-B7H (P3)
Cong dung: chita dit liéu hién tai trén cdc port xut nhap

v Luu y:

" Trong truong hop phan cing c6 sir dung ROM hoidc RAM bén ngoai thi ta khong thé sir
dung Port 0 va Port 2 dé xuat nhap di liéu. Vi khi d6 chip 8051 s& sir dung hai port nay dé xac dinh dia
chi va dit liéu cho bo nhé ngoai. Khi dé, ta chi co thé sir dung Port 1 va Port 3 dé xuat nhap dir liéu.

" ché d6 mic dinh (khi reset) thi tit ca cac chan cua cac port (PO — P3) dugc ciu hinh 1a
port xudt dit litu. Mubn cic chan port ciia chip 8015 1am port nhdp dit liéu thi ta can phai dugc lap
trinh lai, bang cach ghi mirc logic cao (mite 1) dén tit ca cac bit (cdc chdn) cia port trude khi bat dau
nhap dir li¢u tr port.

Y Vidu l: Hoat dong xudt (ghi) va nhap (doc) dir liéu tai cac chan port (Port 0) cia chip 8051
(xem hinh minh hoa bén dwoi).
e Hinh phia trai: Minh hoa trang thai hoat dong cua port khi thuc hién 1énh Xuét
(ghi) dir 1iéu ra Port O cua chip 8051.
e Hinh phia phai: Minh hoa trang thai hoat dong cua port khi thyc hi€n 1¢énh nhap
(doc) dir liéu tur Port O cia chip 8051.

. +VCC P . +VCC
@ LEDsing - LED it W %87 Nhan SW £ Nhi SW
CcC

PORT 0 10K PORTO 1:K .

0 }P0.0 0 | P0.0+=
CPU - 8051 1 FPO.1 CPU - 8051 1 FP0.1+84—
— 0 [P0.2 = 0 | P0.2 11—
CAH 1 }P0.3 o) 0 p0,3_£1_‘i.:
0 | P0.4 1 P0.4-£1—,‘o o~
0 FP0.54 0 Po.s-ﬂl—,:ﬂs:-
Xuit gid tri CAH 1 -P0.6 Nhap gid tri tir Port 0 0 P0.6-z—zl—i-
(11001010B) tir chip 1 [-P0.7 WA vao chip 8051 1 FP0.7 24—

8051 ra Port 0. (P0)=CAH (P0)=92H =
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

Y Vidu 2: Poan chuong trinh dudi ddy sé& cdu hinh cho Port 0 1am port nhap (doc) dit liéu. Sau d6
lién tuc doc dir liéu tir port ndy va gui dir liéu d6 dén Port 1 (xem gidi thich 1énh trong “Chwong 3:
Tap lénh ciia 8051.”):

MOV PO, #0FFH :Cau hinh PO 1am port nhap bang
;cach ghi “1” vao tat ca cac bit.

BACK:
MOV A, PO ;Poc dir liéu tur PO.
MOV P1,A ;Gui dir 1liéu do ra P1.
SIMP BACK ;Lap lai.

v’ Vidu 3: Doan chuong trinh dudi day sé thuc hién céac thao tac sau (xem gidai thich lénh trong
“Chwong 3: Tap l¢nh ciia 8051.”):
e Lién tyc kiém tra bit P1.2 cho dén khi bit nay bang 1.
e Khi P1.2=1, hdy xuét (ghi) gia tri 45H ra P0.
e Guri m§t xung murc cao té1 P1.3.

SETB P1.2 :C4u hinh P1.2 1am ngd vao.
JNB P1.2,$ ;Kiém tra lién tuc néuP1.2=0.
MOV PO, #45H : Xuét gié tri 45H ra PO.

SETB P1.3 -‘Pua P1.3 1én cao rdi dua P1.3
CLR P1.3 :xubng thap dé tao xung.

1.3.7. Thanh ghi port ndi tiép:

Serial Buffer: b dém port ndi ti€p

oo [ [ [ [ [ [ [ | SBUF

Dia chi byte: 99H

Dia chi bit: khong dinh dia chi bit

Cong dung: chita dit liéu cAn truyén ra bén ngoai hay
dit liéu nhan dudc tr bén ngoai dudi dang ndi ti€p

Thanh ghi
SBUF

Serial Control: diéu khién port ndi ti€p
. 98H [9F [9E [9D [9C [ 9B [9A [ 99 [ 98 | SCON
Thanh ghi SM0 SM1SM2 REN TBS RB8 TI RI
SCON

bia chi byte: 98H

bia chi bit: 98H-9FH

Cong dung: bio trang thai va diéu khién qud trinh
hoat ddng clia port ndi tiép

(xem thém trong “Chwong 5: Hoat dpng ciia port néi tiép.”)
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

1.3.8. Thanh ghi dinh thoi:

Timer O: BO dinh thgi O
Than ohi 8CH[ [ [ [ [ [ | | |THO
anh ghi
e sAH[ [T T [ [ T T ]TLo

bia chi byte: 8CH va 8AH
bia chi bit: khong dinh dia chi bit

Cong dung: 1a thanh ghi bd dinh thoi 16 bit (THO+TLO),
chira gia tri hién tai ctia bd dinh thsi 0

Timer 1: B0 dinh thdi 1
e g SPHC L T T T T T T 1mH
anh ghi
TIMER 1 S8BH[ [ [ [ T [ T[T T Jmu1

bia chi byte: 8DH va 8BH

Dia chi bit: khdng dinh dia chi bit

Cong dung: 1a thanh ghi b dinh thgi 16 bit (TH1+TL1),
chita gia tri hién tai ctia bo dinh thdi 1

Timer Mode: Ché& dd bo dinh thdi
C/«8H[ | [ | [ [ [ [ [TMOD
Thanh ghi G OTM1 M0 G C\T M1 Mo
TMOD
Dia chi byte: 89H
Cong dung: qui dinh ch& d6 hoat dong cho c4 hai

Dia chi bit: khong dinh dia chi bit
bd dinh thdi TO va T1

Timer Control: diéu khién bo dinh thdi

88H [8F |S8E [8D[8C 8B [8A | 89 [ 88 | TCON
TF1 TR1 TF0 TRO IE1 IT1 IEO ITO

Pia chi byte: 88H

bia chi bit: 88H-8FH

Cong dung: bdo trang thdi va diéu khién qua trinh
hoat dong cta hai bd dinh thsi TO va T1

Thanh ghi
TCON

(xem thém trong “Chwong 4: Hoat dong ciia b dinh thoi.”)
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

1.3.9. Thanh ghi ngit:

Interrupt Enable: cho phép ngit
ASH [ AF | |  JACJAB|AAJA9[AS8]| IE
Thanh ghi FA x x ES ET1 EX1 EX0 ET0
- bia chi byte: ASH
bia chi bit: ASH-AFH
Coéng dung: cho phép hoic khdng cho phép céc ngit
hoat dong (tirng ngit riéng ré hodc tat ca cic ngit)

Interrupt Priority: uu tién ngit
BSH[ | | [BC|BB|BA[B9 B8] IP
Thanh ghi x x x PS PT1PX1 PT0 PX0
o Dia chi byte: BSH
bia chi bit: BSH-BCH
Cong dung: thi€t 1ap mifc vu tién cho cdc ngit (wu
tién thap hoic uu tién cao)

(xem thém trong “Chwong 6: Hoat dong ngit.”)
1.3.10. Thanh ghi diéu khién nguén:

N R A
Power Control: dieu khi€n ngudn

J«8H[ | | [ | [ [ | |PCON
Thanh ghi SMOD x x x GF1 GF0 PD IDL

PCON
bia chi byte: 87H
bia chi bit: khong dinh dia chi bit

A <A RN A 5 N e N
Cong dung: dieu khi€n toc do baud cua port noi ti€p,
BN R A 3 A *2 N X 3A 2 2 .

di€u khién ché dd ngudn giam va ché dd nghi cua chip

(xem thém trong “Chwong 5: Hoat dpng ciia port néi tiép.”)
- Bit SMOD (Serial Mode) — cho phép ting gap doi tbc do truyén dir liéu ndi tiép (t6c do
baud) khi SMOD = 1.
- Bit GF1, GF0 (General Function) — cho phép nguoi 1ap trinh dung véi muc dich riéng
(du trir cho cdc phién ban chip trong twong lai).
- Bit PD (Power Down) — dung dé qui dinh ché d6 ngudn gidm.
- Bit IDL (Idle) — dung dé qui dinh ché d6 nghi.

Mach dao dong trén chip ngiing hoat dong

Ché d6 Moi chic ning ngirng hoat dong
ngudn giim Noi dung cia RAM trén chip dugc duy tri
PD=1) Céc chan port duy tri mifc logic ctia chiing

ALE =0,PSEN\=0, Vec =2V
Thodt khéi ch& d6 bing cdch reset hé thong
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

v Luu y: Hé thong phai phuc hdi Vee = 5V trude khi thoat khoi ché dd ngudn giam.

Mach dao dOng trén chip ngiing hoat dong
’ C4c chiic ning ngit, dinh thdi va port ndi ti€p
Ché€ do nghi con hoat dong
(IDL=1) No6i dung ciia RAM trén chip dugc duy tri
Cac chan port duy tri miic logic ctia chiing
ALE=1,PSEN\=1,Vec=5V
Thoat khéi ch€ dd bing cach reset hoidc
bing cdch cho phép ngit
2. B0 nhé ngoai:
- Chip 8051 cho ta kha nang mé rong:
e Khong gian bd nhé chuong trinh 1én dén 64 KB.
e Khong gian bd nhé dir liéu 1én dén 64 KB.

- Khi sir dung bo nhé ngoai:
e Port 0 — bus dia chi byte thap va bus dit liéu da hop (4D0-4D7).
e Port 2 — bus dia chi byte cao (48-415).
e Port 3 — cac tin hiéu diéu khién (WR\, RD)).

- Su khéc nhau gitra da hgp va khong da hop bus dia chi va bus dir liéu:

AO-A7 >< Dia chi thap ><
A8-A15 >< bia chi cao ><
DO-D7 >< D ligu ><
Khéng da hgp (24 dudng)
A8-A15 >< bia chi cao ><
ADO-AD7 ><Bia chi th?fp>< Dir liéu ><

Pa hgp (16 dudng)

— nham 1am giam sb luong chan dua ra ngoai chip — gidm kich thudc cta chip.
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.

2.1. K&ét ndi va truy xuét by nhé chwong trinh ngoai:

8051 ROM 64KB
ADO-AD7 < > DO0-D7
74373
EA\ 1 D Q AAO-A7
ALE G f CS\
A8-A15 > A8-A15
PSEN\ OE\

Truy xuat bd nhé chuong trinh bén ngoai

- Mot chu ky mdy =i
S1 S2 S3 S4 S5 S6
P1|P2|Pl|P2|P1|P2|P1|P2|P1l|P2|Pl]|P2
osc [ ULUUUUULUULL
ALE
I I
PSEN\ : :
I I
l l
PORT 2 X PCH X PCH

PP

Gidn dd thdi gian cda chu ky tim nap 1énh & bd nhd ngoai
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Chwong 2: Phén cirng chip vi diéu khién 8051.

2.2. K&ét ndi va truy xuét bd nhé dir liéu ngoai:

Truwong DH Cong nghiép Tp.HCM.

8051 RAM 64KB
ADO-AD7 < > DO-D7
74373
Vce
2D Q NAO-A7
EA\ J
ALE G f CS\
AB-A15 > A8-A15
WR\ WR\
RD\ OE\

Truy xudt bd nhg dit liéu bén ngoai

l«— Mot chu ky mdy —fe— Mot chu ky mdy —>
| S1|S2|S3|S4|S5]S6]|S1|S2|S3]|S4][S5]S6|

ALE

PSEN\

RD\

PCH DPH ><
| ] I [ I

X
| L I '
PORT 0——PCL y—~(Lénny< DPL)y———Datay<__ )

PORT 2
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.
2.3. Gidi ma dia chi:

’Né'u ta truong hop ROM va RAM duogc két hop tir nhidu bo nhd ¢6 dung luong nho hodc ca hai
giao tiép voi chip 8051 thi ta can phai gidi ma dia chi. Viéc giai ma dia chi nay cling can cho hau hét
cac bd vi xu ly (xem thém trong “Chwong phu luc 1: Gidi md dia chi.”).

Vi du néu cac ROM V§‘1 RAM c6 dung lugng 8KB dugc sir dung thivtﬁm dia chiv ma chip 8051
quan ly (0000H — FFFFH) can phai dugc giai ma thanh ting doan 8 KB dé chip c6 thé chon ting IC
nhé trén cac gidi han 8KB tuong tng: IC1: 0000H — 1FFFH, IC2: 2000H — 3FFFH, ...

IC chuyén dung cho viéc tao tin hi¢u gidi ma 1a 74HC138, cac ngd ra cua IC nay lan luot duoc
nbi véi cac ngd vao chon chip CS\ twong g cta cac IC nhé dé cho phép cac IC nhd hoat dong (tai
mét thoi diém chi c6 mét IC nhé dwoce phép hoat dong). Can luu ¥ 1a do cac dudng cho phép IC nhé
hoat dong riéng 1€ cho tung loai (PSEN\ cho b nhé chwong trinh, RD\ va WR\ cho bé nhé dir liéu) nén
8051 c6 thé quan Iy khong gian nhé 1én dén 64KB cho ROM va 64KB cho RAM.

8051 ROM _ 8KB RAM _ 8KB
®] 8KB ®| 8 KB
Mach HxTALl ADY — >].3..9 @<L:>P9. & _
DO Q0]_n{A0 =AY =
D7 Q7 A7 | A7 i
Mach| | s - | =
reset RST ALE G OC1 § N : % N :
| S |
A8 =>A8 T g As 1 g
. ssme . sems I . sem e =Y
Al A2 3 1| & 2 e = o B S
ooy =S = = ==
EA (= = = 2 L E
P10 = N = NG
Port 1 N | ol N
P17 = ]! S
= . N| = =
T 3 |
PSEN OE | = Ok |
RD | — WR |
WR =rs I p=rl |
ﬂ Al3..Al5 JCS | CS |
< | ~Q |
Mach ' CS. I _@i— [
)| gidima i} - ;_! o ;‘!
dia chi —L CS
Mach '
| — gidima:
dia chi s|-
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Chwong 2: Phén cirng chip vi diéu khién 8051.

Truwong DH Cong nghiép Tp.HCM.

2.4. Cac khong gian nhé chwong trinh va dir li¢u géi nhau:

B6 nhd
chuong trinh
=ROM

==

Giai phap

Kho khin cho viéc
phat trién va kiém
tra chuong trinh ctia

chuong trinh

Bd nhd

=RAM

Khon
JC g

Kho khin cho viéc
luu gilt chuong trinh

kha thi

kit 8051 cua kit 8051 Gidi phip
t6ng quat
(8051)
RD\ PSEN\
RéM Cho khodng gian cac
AND <\: B0 nhé chuong trinh C: khong gle}n b()\l’lh(j
N chuong trinh va dir
A oA liéu goi 1én nhau
OF\ B9 nhé dit liéu
(RAM)
PSEN\— OE\ WR\— WR\
OE\[—RD\ Mot chuong trinh
c6 thé dugc ...
ROM RAM [
Nap vao RAM
% (biing cach ghi
M vao RAM nhu la
2) C> bo nhd dir lieu)
PSEN\—OE R\[—WR
SEN\— OE\ WR\— WR\ Thye thi
ROM OE\—RD\ &9 (biing cach truy
. /4 RAM 2 nhé chuong trinh)
Phan bd nhg
chuong trinh va dir WR\ WR\
liéu gdi nhau — RD\
> 8 b OB —(AND [ S

RAM 1: déng vai tro 1a bd nhég dit li€u.
RAM 2: @6ng vai tro 1a bd nhé chuong trinh + bd nhé dir licu.
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Chwong 2: Phén cirng chip vi diéu khién 8051. Truwong DH Céng nghiép Tp.HCM.
V. HOAT PONG RESET:

Chan RST = 0 — Chip 8051 hoat dong binh thuong.
Chan RST =1 — Chip 8051 dugc reset.
v Luu y:
o  Dé hoan tit qua trinh reset thi chan RST phai ¢ muc cao t6i thiéu 1a 2 chu ky may va sau
d6 chuyén xubng murc thap.
o  Noi dung cia RAM trong chip khong bi danh hudng bdi hoat dong reset.
o Sau khi reset, viéc thuc thi chuong trinh ludn ludn bat dau & vi tri du tién trong b nhé
chuong trinh: Dia chi 0000H.
o  Trang thai ciia cac thanh ghi sau khi reset hé thong:

® B¢ dém chuong trinh (PC) 0000H

® Thanh ghi A 00H

® Thanh ghi B 00H

®  Thanh ghi PSW 00H

®  Thanh ghi SP 07H

® Thanh ghi DPTR 0000H

® Port 0 —Port 3 FFH

®  Thanh ghi IP xxx00000B
®  Thanh ghi IE 0xx00000B
B Céc thanh ghi dinh thoi 00H

® Thanh ghi SCON 00H

®  Thanh ghi SBUF 00H

®  Thanh ghi PCON (HMOS) OxxxxxxxB
®  Thanh ghi PCON (CMOS) 0xxx0000B

VI. PHAN BAI TAP:

Bai 1: St dung mot vi mach 74138 va cac céng can thiét dé thiét ké mach giai ma dia chi tao ra
cac tin hi€u chon chip twong ung cac vung dia chi sau:

Tin hi€u chon Vung dia chi Déc tinh truy Xuét
chip
CSo 0000H - 3FFFH PSEN
CSl 4000H - 7FFFH PSEN
CS2 6000H - 7FFFH RD, WR
CS3 8000H - 87FFH RD
CS4 8800H - 8FFFH WR
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Chwong 2: Phén cirng chip vi diéu khién 8051.

Truwong DH Cong nghiép Tp.HCM.

Bai 2: St dung mét vi mach 74138 va céc céng can thiét dé thiét ké mach giai ma dia chi tao ra
cac tin hiéu chon chip twong img cac vung dia chi sau:

Tin hi¢u chon Vung dia chi Pic tinh truy xuat
chip
CS0 9800H - 9BFFH PSEN
CSl1 9800H - 9BFFH RD, WR
CS2 9CO0H - 9DFFH RD, WR
CS3 9EOOH - 9EFFH RD, WR

Bdi 3: Chi ding mot vi mach 74138 (khong ding thém cong), thiét ké mach giai ma dia chi tao
ra mdt tin hi€u chon chip /CS twong ing tam dia chi FOOOH-F3FFH.

Gido trinh Vi xir ly.
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

CHUONG 3
TAP LENH CUA 8051

I. MO PAU:
T6i wu héa cho cic ttng dung diéu khién 8 bit.

Tép lénh C6 nhiéu ki€u dinh dia chi.

8051 H? trd cho cdc ting dung diéu khién 1 bit.

GOm 255 1énh 139 1énh 1 byte.
ii 92 1€nh 2 byte.

24 1énh 3 byte.

Ma I€nh (Opcode).

Cac thong sd Ma gdi nhd (Mnemonic).

cia 11¢nh S& byte ctia 1énh (— d¢ dai 1énh).

S6 chu ky mdy cta 1énh (—» thoi gian thuc hién [énh).
Khuong dang tong quat ciia mot dong 1énh:
[LABEL:] MNEMONIC [OPERAND][,OPERAND)]... [;COMMENT]

o Nhin (Label): biéu thi dia chi cua dong 1énh (hodc dit liéu) theo sau, duoc dung trong trudng toan
hang cua I¢nh nhdy, Iénh r&€ nhanh (SIMP AAA; ACALL BBB,; CJNE A, #35H,
LOOP; JNB P3.1, TEST 1...).
v' Luwu y vé nhin:
= Do nguoi lap trinh tu dit (khéng dwoc tring véi tir khod, ma goi nhd, chi dan, todn tir
hodic ky hiéu tién dinh nghia).

» Bit dau bang ky tu chit, ddu chdm hai (?), ddu gach dudi ().

= Dai tdi da 31 ky tu.

= Két thic béng déu hai chdm ().

o Ma goi nhé (Mnemonic): biéu dién cac ma cta 1énh hodc cac chi dan cta chuong trinh dich hop
nglt (Ma goi nho: ADD, SUBB, INC, ...; Chi dan: ORG, EQU, DB, ...).

o Toan hang (Operand): chira dia chi hodc dir licu ma 1é€nh s€ sir dung. S6 lugng todn hang trong mot
dong 1énh phu thudc vao tirng dong 1énh (RET — khong toan hang, INC A — m¢t
toan hang, ADD A, RO — hai toan hang, CJNE A, #12H, ABC — ba todn hang).

v Luuy vé toan hang: trong céac I¢nh c6 2 toan hang thi toan hang dau tién con duge goi la
todn hang dich (Destination), toan hang tht hai con dugc goi 13 todn hang nguon (Source).

o Chu thich (Comment): lam cho r6 nghia cho chuong trinh. Cac chi thich phai ném trén cung mot

dong va bat dau bang dau cham phay (;). Cac chu thich néu nam trén nhiéu dong
thi mdi dong ciing phai bat dau bang diu cham phay (;).

v Luu y: Chi tiét vé phan nay xem thém tai “Chwong 7: Lip trinh hop ngiv” trong sich “Ho
vi diéu khién — Tong Vian On”.
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II. CAC KIEU PINH PIA CHI (ADDRESSING MODE):

CPU

(thuc thi lénh) Thanh ghi (Register).

Truc ti€p (Direct).

@OOOO CAC // Gidn ti€p (Indirect).
............................ O KIEU én iep (Indirec)
Dit lieu PINH Tuc thdi (Immediate).
""""""""""""""" Tuong doi (Relative).
4. 9 A / DIA,
Trong byte thtt 2 cua 1&€nh. / CHi Tuyét dSi (Absolute).

Trong cdc thanh ghi. Dai (Long).

Trong bd nhé ngoai. Chi s6 (Indexed).

Trong bd nhd noi.
V.v..27?
1. Dinh dia chi thanh ghi (Register Addressing):
e Dugc dung dé truy xuat dir liéu trong cac thanh ghi tir RO dén R7.
e S4 byte cta lénh: 1 byte.

: Oi)coéle ' n|in|n

e CAu truc 1énh:

o JVidu: ADD A, RS = Lénh cOng ndi dung thanh ghi A v61 ndi dung thanh ghi RS. (Gid su:

(4)=05H, (R5)=94H).

00101 101 B
. M3 lénh: Ma 1énh cong <— T Thanh ghi R5
ADD A, R5
A| OSH+—~
05H + 9AH

—_
= M0 ta Iénh: RS 9AH

e Ngoai ra, mot sd truong hop dic biét kiéu dinh dia chi nay ciing dung dé truy xuét dir li¢u trong
cac thanh ghi nhu: thanh ghi chira A, thanh ghi con tré dir licu DPTR, thanh ghi b dém chuong

trinh PC, co nh¢ C va cap thanh ghi AB.

o JVidu: INCA = Lénh tang ndi dung thanh ghi A.
INC DPTR = Lénh tang ndi dung thanh ghi DPTR.

2. Pinh dia chi truc tiép (Direct Addressing):

e Duogc dung dé truy xuét dir lidu trong cic 6 nhé (00H - FFH) hay trong céc thanh ghi (4, B,

P0-P3, DPH, DPL,...) cia by nhd bén trong chip.
e S4 byte cua lénh: 2 byte.

bpc:ode% l:)iréct %ldd:resé

e CAu trac 1énh: L

Gido trinh Vi xir ly. 40 Bién soan: Pham Quang Tri



Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o JVidu: ADD A, P1 < ADD A, 90H = Lénh cong ndi dung thanh ghi A v6i ndi dung thanh ghi
port 1 hay 6 nhé 90H. (Gia su: (4) = 05H, (P1) = (90H) = 94H).
00100101B 100100008

M 1énh cong bPia chi cua P1
= Ma 1énh: (90H)

ADD A, P1

A| OSH+—
O05H + 9AH

P1/90OH | 9AH+—™
ADD A, 90H

= MO ta lénh:
3. Pinh dia chi gian tiép (Indirect Addressing):

e Duoc diung dé truy xuat dir lidu trong cac 6 nho “gian tiép” cua bo nh¢d bén trong chip. Cac
thanh ghl RO va R1 duoc dung dé chua dla chi ctia cac 6 nhd gian tiép (00H - FFH) trong chip.
Luu y rang, trudc cac thanh ghi RO, R1 can phai c¢6 dau “@”.

e S4 byte cua lénh: 1 byte.

: OII)CO(:ie ' : i

e CAu trac 1énh: L

o Vidu: ADD A, @R0 = Lénh cong ndi dung thanh ghi A v6i ndi dung 6 nhé c6 dia chi chira
trong thanh ghi RO. (Gia su: (4) = 05H, (R0O) = 3BH, (3BH) = 94H).

100110B
M 1énh con 4&0— -EO Thanh ghi RO chia dia chi
= Ma3 Iénh: ' e 6 nhé can truy xuat
A 0sH ADD A, @RO0
05SH + 9AH

RO | 3BH+—— 3BH| 9AH+——

= MO ta lénh:
4. Pinh dia chi tirc thoi (Immediate Addressing):

e DPuoc dung dé truy xuat mot hang sd (gid tri btet trwdc) thay vi la mot blen (gid tri khong biét
trwde) nhu cac kiéu dinh dia chi trén. Luu y rang, truée dir lidu tirc thoi can phai co dau “#”.
Ché d6 dinh dia chi tirc thoi c6 thé ding dé nap dir liéu vao moi 6 nhé va thanh ghi bat ky (doi
V6i thanh ghi 8 bit: #00H - #0FFH, doi véi thanh ghi 16 bit: #0000H - #0F FFFH).

e S4 byte cua lénh: 2 byte.

e Ciutriclenh; L. . Opcode | || , Immediate data

o JVidu: ADD A, #9AH = Lénh cdng ndi dung thanh ghi A véi gia tri 9AH. (Gia su: (A) = 05H).

00100100B 10011010B
Mai 1énh cOng +—— L—» Hiing s6 9AH

= Ma3 1énh:

ADD A, #9AH
A| 0SH——

O5H + 9AH

IAH——

= MO ta Iénh:
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5. Pinh dia chi twong d6i (Relative Addressing):
e Duoc s dung cho cac 1€nh nhay.
e Dia chi twong dbi (hay offset) 1a mot gia tri 8 bit c6 dau.
e Tam nhay gidi han 1a: -128 byte ... 127 byte tir vi tri ctia 1énh tiép theo sau 1énh nhay.
e SO byte ctia lénh: 2 byte.

e Céu trac lénh: L

o Vidul: SIMP AAA‘:> Lénh nhay dén nhin AAA (Gia sw: nhan AAA dat truoc lénh o dia chi
0107H, lenh SJMP nam trong bo nho tai dia chi 0100H va 0101H).

10000000B 00000101B
Mai 1énh nhay T T /& Offset tuong d6i

l:lelz:ltiv:e of:fsei:

Gpipie

= Ma Iénh:
= M6 ta 1énh: xem hinh 3.5.2.1.

o Vidu2: SIMP AAA = Lénh nhay dén nhan AAA (Gia sw: nhan AAA dat truoc lénh o dia chi
203BH, lénh SIMP nam trong bo nhd tai dia chi 2040H va 2041H).

100000008 11111001B
M3 1énh nhdy <——  — —— Offset tuong doi

= Ma Iénh:
= M6 ta 1énh: xem hinh 3.2.5.2.

Offset tuong
do’i tir dia chi ggﬁg 0
0109H 0102H la “5~ 2041H|[ F9H | -1 ISJMP AAA
0108H (05H) 2040H[ 80H | -2
AAA-—-» 0107H 5 203FH 3
0106H 4 203EH 4
0105H 3 203DH 5
0104H 2 203CH 6
0103H 1 AAA—»203BH -7
0102H = 0 203AH Offset tuong
0101H | SIMP AAA 2039H ddi tir dia chi
O0OFFH -
(F9H)
Hinh 3.2.5.1 Hinh 3.2.5.2

6. Pinh dia chi tuyét ddi (4bsolute Addressing):
e Duogc su dung cho cac 1énh ACALL va AJMP.
e Dia chi tuyét ddi 1a mot gia tri 11 bit.
e Tam nhdy gidi han 1a: trong cang trang 2K hién hanh (trang 2K chira lénh nhay).
e S4 byte cua 1énh: 2 byte.

A10..A8|  Opcode C O ATLA0

e CAu trac 1énh:
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o JVidu: AIMP AAA = Lénh nhay dén nhan AAA (Gia sw: nhan AAA dat truoc lénh o dia chi
0F46H, lenh AJMP nam trong b nho tai dia chi 0900H va 0901H).

11100001B 01000110B
Al10...A8 < ! T » A7..A0

Mai 1énh nhay

= Ma [énh:

= MO ta lénh:

FFFFH \ I
2K trang 31 Y\ OFFFH
F800H
F800H
; ; AAA—» OF46H
1800H 32 x 2K
17FFH 64K
2K trang 2 ( ) 2K trang 1
oood | . /
OFFFH 0901H [_46H
2K trang 1 oooon [ETE] |AMP AAA
osooH | |
07FFH
2K trang 0
0000H /
BAn dd nh 64K dudc chia thinh  -erreeeeeees 0800H
32 trang 2K
Al5 A11A10 A0
coen . Y [T PP P T ]
thanhl8p 1\ spitxicdinh 11 bit xdc dinh dia chi trong
dia chicua | trang 2K 1 trang 2K
nhay tdi
Tit 5 bit (A15..A11) T 11 bit (A10...A0) trong

trong thanh ghi PC Iénh nhay

7. DPinh dia chi dai (Long Addressing):
e Duogc su dung cho cac 1énh LCALL va LIMP.
e Dia chi dai la mot gia tri 16 bit.
e Tam nhay gidi han 1a: toan bd khong gian nhé 64K.
e S4 byte cua lénh: 3 byte.

e CAu trac 1énh:

Al15.. A8

A7 ... A0

|
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o JVidu: LIMP AAA = Lénh nhay dén nhian AAA (Gia sw: nhan AAA dat truoc lénh o dia chi
A209H, lénh LIMP nam trong bo nho tai dia chi 0100H, 0101H va 0102H).

= Ma Iénh:

00010010B 10100010B 00001001B
Mi 1gnh nhdy <—— [~ T A7..A0
Al5...A8

AAA-—>» A209H

64K

0102H 09H
0101H [ A2H
0100H 12H

| LIMP AAA

= MO ta lénh:
8. Pinh dia chi chi s6 (Indexed Addressing):

* Duoc dung trong cac ing dung can tao cac bang nhdy hay cac bang tim kié{ll. Kiéu dinh dia chi
nay dung mot thanh ghi nén (PC hay DPTR) két hop voi mot offset (A) dé tao thanh dang dia
chi hi¢u dung cho 1énh.

e S byte cuia Iénh: 1 byte.

e Cau triic 1énh:

Base register
I:’C (:hay: DI?TR:) : Effective address

u1|flﬁﬁ>liiiiiii

| . . ACC
Offset

e Vidu: JMP @A+DPTR = Lénh nhay gian tiép.

|
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III. TAP LENH CUA 8051 (8051 INSTRUCTION SET):
Nhém 1énh s8 hoc (Arithmetic Operations).
Tap lénh cua Nhém 1€nh logic (Logical Operations).
8051 Nhém 1énh di chuyén dit liéu (Data Transfer).
Nhoém 1€nh xtt 1y bit (Boolean Variable Manipulation).

Nhoém I€nh r&€ nhdanh (Program Branching).

MGt s6 ky hiéu diung trong lénh:

Rn Dia chi thanh ghi sir dung (RO — R7).

direct Dia chi tryc tiép cia mot byte trong RAM noi (00H-FFH)
@Ri Dia chi gian tiép st dung (R0 hodc RI).

source Toan hang ngudn (Rn, direct hodc @Ri).

dest Toan hang dich (Rn, direct hodc @Ri).

#data Hang s6 8 bit (#00H - #OFFH).

#datal6é  Hang s6 16 bit (#0000H - #0FFFFH).

bit Dia chi truc tiép ctia mot bit (dia chi bif).

rel Offset 8 bit c6 dau.

addrll DPia chi 11 bit.
addr16 Dia chi 16 bit.

« DPuoc thay thé bai ...

0) Noi dung cua ...

() Noi dung dugc chira boi ...

rrr Thanh ghi cua day thanh ghi (000 = R0, 001 = R1, ..., 111 = R7).
i Dia chi gian tiép sir dung RO (i = 0) hodc R1 (i = I).

dddddddd Céc bit dir li¢u.
aaaaaaaa  Cac bit dia chi. )
eeeeeeee Dia chi tuong doi.

Mt s6 lwu ¥ khi lap trinh bé vi diéu khién 8051:
e DEé thong bao d6 1a mot gia tri tirc thoi thi can phai dit thém ky hidu “#” vao trudc gia tri do.
Néu khong co6 ky hiéu “#” thi gia tri d6 duoc hiéu 1a dia chi ciia 6 nhd.
MOV A, #12H ;Nap gia tri 12H vao thanh ghi A.
MOV A, 12H ;Sao chép ndi dung cua 6 nhé co6 dia
;chi 12H vao thanh ghi A.

O day ta ciing nén luu ¥ ring néu thiéu ky hiéu “#” thi 1énh trén ciing khong gay ra 15i trong qua
trinh bién dich. Vi trinh dich hop ngit cho d6 1a mot 1énh hop 1é. Tuy nhién, két qua 1ap trinh s& khong
dung nhu y mudn ctia ngudi 1ap trinh.

e Cac gia tri trc thoi néu ¢6 thanh phan chit (4, B, C, ..., F) dimg dau thi can phai thém sé 0 vao
truée thanh phan chit va sau ky hiéu “#”. Viéc ndy dé bao rang thanh phan chit d6 1a mot sé HEX chur
khong phai 1a mot ky tu.

MOV A, #BH :Thiéu s6 0 — gay 16i khi bién dich.
MOV A, #iBH ;Thém s6 0 — diing.
MOV A, #F9H ;Thiéu s6 0 — gay 15i khi bién dich.
MOV A, #|F9H ;Thém s6 0 — dung.
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O day ta cling nén luu y rang viée thiéu s6 0 thém vao ndy s& gy 16i trong qué trinh bién dich
d6i voi cac chuong trinh bién dich cii. Ngay nay, mot sé phan mém bién dich di hd tro viéc nay. Diéu
nay c nghia 1a ta c6 thé thém hay khong thém s6 0 vao thi déu khong anh hudng gi dén qua trinh bién
dich (khéng gdy ra 16i khi bién dich).

e Trong I&€nh, cac gia tri tirc thoi hay dia chi cua 6 nhé ¢c6 thé duoc biéu dién dudi bat ky dang nao
BIN (nhi phdn), DEC (thdp phan) hay HEX (thdp luc phan).
o BDia chi 0 nho: céc cau 1énh sau day 1a tuong duong nhau:

MOV A, 64H ;Sao chép ndi dung ctia 6 nho co dia
;chi 64H vao thanh ghi A.
MOV A, 100 ;Sao chép ndi dung ctia 6 nho co dia
;chi 64H vao thanh ghi A.
MOV A, 01100100B ;Sao chép ndi1 dung ctia 6 nhé co dia
;chi 64H vao thanh ghi A.
o Gid tri turc thoi: cac cau 1énh sau day la tuong duong nhau:
MOV A, #0C9H ;Nap gié tr1 C9H vao thanh ghi A.
MOV A, #201 ;Nap gia tri CO9H vao thanh ghi A.
MOV A, #11001001B ;Nap gié tr1 C9H vao thanh ghi A.

Luu y cac hau t6 di kém tuong ung cho tung dang: B — dang BIN (nhi phdn), H — dang HEX
(thdp luc phan), D hoac khéng cé hau to — dang DEC (thdp phan).
° Chuyén mot gia tr1 tire thoi hay dia chi cua 6 nhé 16n hon kha ndng chtra cua mot thanh ghi thi
s€ gay ra 101 (0OH-FFH: cho thanh ghi hodc 6 nho 8 bit; 0000H-FFFFH: cho thanh ghi 16 bit -
DPTR).

MOV A, #123H ;Khong hop 1€ vi 123H > FFH.
MOV A, #214 ;Hop 1€ vi 214 (D6H) < FFH (255).
MOV A, #0F2H ;Hop 1¢ vi F2H < FFH.

MOV A, 123H ;Khong hop 1¢ vi 123H > FFH.
MOV A, 200 ;Hop 1€ vi 200 (C8H) < FFH (255).
MOV DPTR, #123H ;Hop 1¢ vi 123H < FFFFH (16 bit).

1. Nhém Iénh s6 hoc:
1.1. Lénh ADD A, <src-byte>:
o Churc nang: Cong (Add).

o Mo ta: ADD cong ndi dung cua thanh ghi A (4) v6i néi dung cua mot byte c6 dia chi
duoc chi ra trong 1énh (src-byte) va dat két qua vao thanh ghi A. Cac co bi anh
hwong.

o Co CY =1 néu c6 sb nho tir bit 7. Nguoge lai CY = 0.
o C& AC =1 néu c6 sd nhé tir bit 3. Nguoc lai AC = 0.
o C& OV =1 néu co s nh¢ tir bit 6 nhung khong cé sé nhé tir bit 7 hodc
néu co s6 nhé tir bit 7 nhung khong c6 s6 nhd tir bit 6. Ngugc lai OV = 0.

o Khi cong hai s6 nguyén khong dau va c6 dau:

= S§ khong ddu: CY=1 < Phép toan cé nho.

=S4 co dau: CY=1 < S6duong =Sb4am+ S6 am.

<> 86 am = Sb dwong + S6 dwong.

|
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o Cdc dang lénh:

ADD A, Rn

S6 byte 1

S6 chu ky 1

Ma doi twong 00101rrr

Hoat dong (A) < (A)+ (Rn)
ADD A, direct

S6 byte 2

S6 chu ky 1

Ma doi twong 00100101  aaaaaaaa

Hoat dong (A) « (A) + (direct)
ADD A, @Ri

S6 byte 1

S6 chu ky 1

Ma doi twong 0010011i

Hoat dong (A) < (A)+ ((Ri)
ADD A, #data

S6 byte 2

S6 chu ky 1

Ma doi twong 00100100  dddddddd

Hoat dong (A) <« (A) + #data

e Vidu: Cho biét trudc (A)=C3H, (R0)=47H, (P1)=(90H)=AAH, (47H)=D2H.

Sau khi thuc thi Iénh ADD A, RO thi:
(A)=0AH, CY=1, AC=0, OV=0

ADD A, RO

A | C3H+—~
C3H +47H=0AH— A | 0AH

RO| 4T Ht+—7™

Sau khi thyc thi 1énh ADD A, 90H hay ADD A, P1 thi:
(A)=6DH, CY=1, AC=0, OV=1

ADD A, P1
A | C3H+—a
C3H + AAH =6DH— A | 6DH

P1/90OH | AAHH——"
ADD A, 90H

Sau khi thyc thi 1Iénh ADD A, @RO thi:
(A)=95H, CY=1, AC=0, OV=0

ADD A, @RO

A| C3H A
C3H + D2H =95H — A | 95SH
RO | 47TH+— 47H | D2H+—

|
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Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh ADD A, #4EH thi:

(A)=11H, CY=1, AC=1, OV=0

A | C3BH+—a

1.2. ADDC A, <src-byte>
[ ]

Mo ta:

C3H + 4EH— A

4EH——

ADD A, #4EH

11H

Chure nang: Cong c6 co nhé (Add with Carry).
ADDC cong dong thdi ndi dung cta thanh ghi A (4) v6i ndi dung ciia byte c6 dia

chi duoc chi ra trong 1énh (sre-byte) va c& nhé (CY), dat két qua vao thanh ghi A.

Cdc co bi anh huong.

©)
O
O

Co CY =1 néu ¢6 s6 nh¢ tir bit 7. Nguoc lai CY = 0.
CoAC=1 nél,,l c0 SO ph(’y tur bit 3. Nguoc lai AC = 0. )
Co OV =1 néu cb s6 nhd tir bit 6 nhung khdng cd s6 nhd tir bit 7 hoac

néu co6 s6 nhé tir bit 7 nhung khong c6 s6 nhd tir bit 6. Nguoc lai OV = 0.

= SO co dau:

Cdc dang lénh:

ADDC A, Rn
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ADDC A, direct
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

ADDC A,@Ri
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

ADDC A, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

Khi cong hai 5O nguyén khong dau va c6 dau:
= SO khong dau:

CY=1 < Phep toan c6 nho. ’
CY=1 < S6duong =S064am+ S6 am.
< S6 am = SO duong + SO duong.

1

1

00110rrr

(A) < (A)+(O)+(Rn)

2

1

00110101 aaaaaaaa
(A) « (A)+ (C) + (direct)

1
1

00110111

(A) < (A)+(O) + (RD)

2
1

00110100  dddddddd
(A) < (A)+ (C) + # data
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e Vidy: Cho biét truéc (A)=C3H, (R0)=47H, (P1)=(90H)=AAH, (47H)=D2H va ¢ CY=I.

Sau khi thyc thi 1énh ADDC A, RO thi:
(A)=0BH, CY=1, AC=0, OV=0

ADDC A, RO CY
A | C3BH+— ¥
C3H+47H+ 1H=0BH—A | 0BH

RO | 47T H+——"

Sau khi thyc thi 1énh ADDC A, 90H hay ADDC A, P1 thi:
(A)=6DH, CY=1, AC=0, OV=1

ADDC A, P1 cY
A| C3BH+—= ¥
C3H + AAH +1H =6EH — A | 6EH

P1/90H | AABH———*
ADDC A, 90H

Sau khi thuc thi 1énh ADDC A, @RO thi:
(A)=96H, CY=1, AC=0, OV=0

ADDC A, @RO0 CY

A | C3H a ¥
C3H+D2H + 1H=96H— A | 96H

RO| 47TH— 47H | D2H——™

Sau khi thuc thi Iénh ADDC A, #4EH thi:
(A)=11H, CY=1, AC=1, OV=0
ADDC A, #4EH

A | CBGH—~a
C3H+4EH + 1H=12H— A | 12H

4EH——

1.3. SUBB A, <src-byte>
o Chitc nang: Trir c6 s6 muon (Subtract with Borrow).

o Mo ta: SUBB trir ndi dung cua thanh ghi A (4) v6i néi dung cua byte c6 dia chi dugc chi
ra trong 1énh (src-byte) cung véi co nhd va cat ket qua vao thanh ghi A. Cdc co bi
anh huong.

o C& CY =1 néu c6 s6 muon cho bit 7. Nguoc lai CY = 0.

o C& AC =1 néu c6 sd muon cho bit 3. Nguoc lai AC = 0.

o CO OV =1 néu c6 sé muon cho bit 6 nhung khong ¢ sb muon cho bit 7
hodc néu c6 sé muon cho bit 7 nhung khéng c6 sé muon cho bit 6. Nguoc
lai OV =0.

o Khi cong hai s6 nguyén khong dau va co déu:

= S khong diu: CY =1 <> Phép toan c6 muon.
= S6 co dau: CY=1 < S6duong =Sb4am - S6 duong.
< S6 am = Sé duong - S6 am.
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

o Cdc dang lénh:

SUBB A, Rn
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

SUBB A, direct
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

SUBB A, @Ri
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

SUBB A, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

1

1

1001 1rrr

(A) < (A)—=(C) - (Rn)

2

1

10010101 aaaaaaaa

(A) < (A)—(C) — (direct)

1
1
10010111
(A) < (A)—(O) - ((Ri))

1
1

100110100  dddddddd
(A) < (A)—(C) - #data

e Vidu: Cho biét truse (A)=83H, (R0O)=78H, (P1)=(90H)=AAH, (78H)=C5H va c& CY=1.

Sau khi thuc thi 1énh SUBB A, RO thi:

A
RO

(A)=0AH, CY=0, AC=1, OV=1

SUBB A, RO
83H-—a y Y

83H-78H - IH=0AH—A

0AH

T8H+—

Sau khi thyc thi 1énh SUBB A, 90H hay SUBB A, P1 thi:

P1/90H

(A)=D8H, CY=1, AC=1, OV=0

SUBB A, P1

83H1—a ¥y Y

83H - AAH-1H=DSH —»A
AAB——

SUBB A, 90H

A

Sau khi thyc thi Iénh SUBB A, @R0 thi:

(A)=BDH, CY=1, AC=1, OV=0

A | 83H

SUBB A, @R0
R ’— CY

83H - C5H - 1H = BDH

RO | 78H+

— 78H

CSH+——

Gido trinh Vi xir ly.
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh SUBB A, #D6H thi:

(A)=ACH, CY=1, AC=1, OV=0

SUBB A, #D6H
A| 83H+——~
83H -D6H - 1H=ACH—A | ACH
D6H———
1.4. INC byte
o Chirc nang: Tang thém 1 (Increment).
o Mo ta: Tang nd1 dung cua byte c6 dia chi dugc chi ra trong 1énh (byte) thém 1. Cac co
khong bi anh huong.
o Luuy: Khi 1énh nay duogc dung dé thay déi gia tri cia mot port xudt thi gia tri dugc dung

lam dit liéu ban dau cua port dugc 1y tir bo chét dit lidu xuét, khong phai duogc lay

tr cac chan nhap.
Cdc dang lénh:
INC 4
So byte
S0 chu ky
Ma doi twong
Hoat dong

INC Rn

S6 byte

S6 chu ky

Ma déi twong

Hoat dong
INC direct

S6 byte

S6 chu ky

Ma doi twong

Hoat dong
INC @Ri

S6 byte

S6 chu ky

Ma doi twong

Hoat dong

Sau khi thyc thi Iénh INC A thi: (A)=C4H
INCA

A | C3H

Sau khi thyc thi 1énh INC 90H hay INC P1 thi:

INC 90H

P1/90H

INCP1

—» C3H + 1H = C4H—A

AAH+» AAH + 1H = ABH— P1/90H

1

1

00000100

(A) «<A)+1

1

1

00001rrr

(Rn) < (Rn)+ 1

2
1
00000101 aaaaaaaa
(direct) <« (direct) + 1

1
1

0000011i

(R)) « (Ri)+1

Vi du: Cho biét trude (A)=C3H, (R0)=69H, (P1)=(90H)=AAH, (69H)=7FH.

C4H

(P1)=(90H)=ABH

ABH

Gido trinh Vi xir ly.

51 Bién soan: Pham Quang Tri



Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Sau khi thyc thi 1énh INC @RO thi: (@R0)=(69H)=80H

INC @RO
RO | 69H +— 69H | 7TFH-—— 7FH + 1H=80H — 69H | 80H

Sau khi thuc thi 1énh INC RO thi: RO=6AH

INC RO
RO | 69H +— 69H + 1H = 6AH—R0 | 6AH

1.5. INC DPTR
o Churc nang: Tang con trd dit liéu (Increment Data Pointer).
o Mo ta: Tang ndi dung cua thanh ghi con tré dir liéu 16-bit thém 1. Cac cd khdng bi anh
huodng.
Sé: byte 1
S0 chu ky 2
Ma doi twong 10100011
Hoat dong (DPTR) « (DPTR) +1

e Viduy I: Cho biét truc (DPTR)=1234H.

Sau khi thyc thi Iénh INC DPTR thi:
(DPTR)=1235H v¢6i (DPH)=12H va (DPL)=35H

DPH| 12H INC DPTR DPH| 12H
DPTR 1234H}> 1234H + 1H = 1235H- DPTR | 1235H]"
DPL | 34H-T X DPL| 35H
e Vidu 2: Cho biét truéc (DPH)=12H va (DPL)=FFH.
Sau khi thuc thi Iénh INC DPTR thi:
(DPTR)=1300H v¢i (DPH)=13H va (DPL)=00H
DPH| 12H INC DPTR DPH| 13H
DPTR 12FFH}>12FFH + 1H = 1300H- DPTR | 1300H]"
DPL | FFH-T X DPL | 00H
o Luuy: Khéng c6 1énh gidm noi dung ciia DPTR (DEC DPTR). Néu mudn gidm ndi dung

cia DPTR ta phai viét mot doan chwong trinh con dé thuc hién diéu nay. Chuong
trinh con dugc minh hoa nhu sau:

DEC_DPTR: ;Chuong trinh con giam DPTR.
PUSH ACC :Cit tam gia tri ACC.
DEC DPL :Giam byte thap cua DPTR.
MOV A, DPL :So sanh byte thap ctia DPTR
CJNE A #0FFH, SKIP :v6i FFH.
DEC DPH ;G1am byte cao cua DPTR.
SKIP:
POP ACC :Phuc hoi gia tri ACC.
RET

|
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Chuwong 3: Tdp lénh cua 8051.

1.6. DEC
o Churc nang:

e Mo ta:

o Luuy:

byte
Giam b6t 1 (Decrement).

Giam no1 dung cua byte c6 dia chi dugc chi ra trong Iénh (byte) b6t 1. Cdc co

khong bi anh huong.

Khi 1énh nay dugc dung dé thay déi gia tri cia mot port xudt thi gia tri dugc dung
lam dir liéu ban dau cua port dugce lay tir by chdt dir liéu xuat, khong phai dugce

14y tir cac chan nhap.

o Cdc dang lénh:
DEC A

S6 byte

S6 chu ky
Ma doi twong
Hoat dong

DEC Rn

S6 byte

S6 chu ky
Ma doi twong
Hoat dong

DEC direct

S6 byte

S6 chu ky
Ma doi twong
Hoat dong

DEC @Ri

S6 byte

S6 chu ky
Ma doi twong
Hoat dong

Truwong DH Cong nghiép Tp. HCM.

1
1

00010100

(A) < (A)-1

1

1

00011rrr

(Rn) <~ (Rn) -1

2
1
00010101 aaaaaaaa
(direct) « (direct) —1

1
1
00010111

(Ri)) « (Ri)) -1

e Vidu: Cho biét truéc (A)=C3H, (R0)=60H, (P1)=(90H)=AAH, (60H)=7AH.
Sau khi thyc thi [énh DEC A thi: (A)=C2H

DECA

A | C3H

— C3H - 1H=C2H—A

C2H

Sau khi thyc thi 1énh DEC 90H hay DEC P1 thi: (P1)=(90H)=A9H

DEC 90H

P1/90H

DECP1

AAH+> AAH - 1H = A9H — P1/90H

A9H

Sau khi thyc thi 1énh DEC @RO thi: (@R0)=(60H)=79H

RO

Gido trinh Vi xir ly.

60H — 60H

DEC @R0
7AH-» 7AH - 1H=79H — 60H

T9H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh DEC RO thi: RO=5FH

DEC R0
RO | 60H - 60H - 1H = SFH—RO | SFH

1.7. MUL AB
o Churc nang: Nhan (Multiply).

o Mo ta: MUL AB nhén céc s6 nguyén khong ddu 8-bit chira trong thanh ghi A va thanh ghi
B. Tich s6 1a mot gié tri 16 bit, byte thap (8 bit thap) dugc cét trong thanh ghi A
con byte cao (8 bit cao) dugc cét trong thanh ghi B.
Néu tich sé 16m hon 255 (OFFH) thi co tran OV=1. Co nhé CY luén luén bi xéa.

S6 byte 1

S6 chu ky 4

Ma doi twong 10100100

Hoat déng (B) « HIGH BYTE OF (A) x (B)

(A) < LOW BYTE OF (A) x (B)
e Vidy I: Cho biét trudc (A)=02H, (B)=7CH.
Sau khi thyc thi 1énh MUL AB thi: (B)= 00H, (A)= F8H, CY=0, OV=0.

MUL AB
Al o2H]l—a B[ ooH
02H x 7CH = 00F8H
B |7cHH—0n—> A [ FSH

e Vidy 2: Cho biét trusc (A)=C3H, (B)=AAH.
Sau khi thyc thi 1énh MUL AB thi: (B)= 81H, (A)= 7EH, CY=0, OV=I.

MUL AB
A | C3H+— B | 81H

C3H x AAH = 817EH Y
AAHL— » A [7EH

1.8. DIV AB
e Chirc nang: Chia (Divide).

o Mo ta: DIV AB chia sé nguyén khong déu 8-bit chira trong thanh ghi A cho sé nguyén
khong ddu 8-bit chira trong thanh ghi B. Thwong s duogc cét trong thanh ghi A
con s6 dw duge cit trong thanh ghi B. Co CY va co OV bi xod.

Néu ban dau B chita 00H, gid tri trd vé trong thanh ghi A va thanh ghi B khéng
duoc xac dinh va co OV=1. Co CY dwoc xda trong moi truong hop.

S6 byte 1

S6 chu ky 4

Ma déi twong 10000100

Hoat dong (A) <« QUOTIENT OF (A)/(B)

(B) < REMAINDER OF (A)/ (B)
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

Gido trinh Vi xir ly.

Vi dy 1: Cho biét trudc (A)=C3H, (B)=0AH.
Sau khi thyc thi 1énh DIV AB thi: (B)= 05H, (A)= 13H, CY=0, OV=0.

DIV AB
Al c3pl—a B[ 0sH
C3H/0AH = 13H du 05H
BloAHl—— » Al 13H

Vi dy 2: Cho biét trudc (A)=00H, (B)=0AH.
Sau khi thyc thi 1énh DIV AB thi: (B)= 00H, (A)= 00H, CY=0, OV=0.

DIV AB
Al 00Hd—a B[ ooH
00H / 0AH = 00H dw 00H
B[ 0AHl——» Al ooH

Vi dy 3: Cho biét trudc (A)=C3H, (B)=00H.
Sau khi thyc thi 1énh DIV AB thi: (B)= yyH, (A)= xxH, CY=0, OV=1.

DIV AB

A | C3H+— ]B yyH
C3H /00H = xxH du yyH

B[ 00H}—— Al xxH

1.9.DA A
e Chitc nang: Hiéu chinh thap phan noi dung ctia thanh ghi A ddi v6i phép cong (Decimal-adjust

Mo ta:

Luu y:

Accumulator for Addition)

DA A hiéu chinh gia tri 8-bit trong thanh ghi A (gid tri nay la két qua phép céng
hai todn hang c6 dang BCD - géi truée dd) dé tao ra hai digit 4 bit. Phép cong
dugc thwe hién béi 1énh ADD hoic ADDC, Iénh DA A khong ap dung cho
phép trir SUBB).

Néu co AC = 1 hodc néu 4 bit thap ciia thanh ghi A ¢6 gid tri > “9” (xxxx1010 —
xxxx1111), thi “6"dwoc cong véi ngi dung cua thanh ghi A aé tao ra s6 BCD ¢ 4
bit thap. Sau khi cong, co CY = I néu c6 s6 nhé tiv 4 bit thap chuyén dén tat ca 4
bit cao.

Néu co CY = 1 hodc néu 4 bit cao ciia thanh ghi A ¢6 gia tri > “9” (101 0xxxx —
1111xxxx), thi “6"dwoc cong vdi 4 bit cao aé tao ra s6 BCD & 4 bit cao. Sau khi
cong co CY = I néu cé sé nhé tir 4 bit cao nhung co CY khéng bi xéa. Vay thi co
CY chi ra rdng tong cua 2 todn hang BCD ban dau Ién hon 99. Co OV khéng bi
danh huwong.

Tat cd sw kién trén chi xay ra trong mot chu ky may. Lénh ndy thwc hién phép bién
doi thdp phédn bang cdach cong 00H, 06H, 60H hay 66H véi ndi dung cia thanh
ghi A tiy thuée vao ndi dung ban dau cua thanh ghi A va cdc diéu kién cia tir
trang thai chuong trinh PSW.

DA A khong thé don gian bién d6i s6 hex trong thanh ghi A thanh sé dang BCD,
DA A cting khong ap dung cho phép trur thap phan.

S byte 1
S0 chu ky 1
Ma doéi twong 11010100
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Hoat dong Gia str ndi dung cua thanh ghi A 1a BCD
F[[(A3-A0)>9] OR [(AC) = 1]]
THEN (A3 -A0) « (A3-A0)+6
AND
F[[(A7-A4)>9]OR [(C)=1]]
THEN (A7 -A4)« (A7-A4)+6

e Vidy I: Cho biét trudc (A)=56H — biéu dién BCD cua s6 56
(R3)=67H — bicu dién BCD cua sb 67

Sau khi thyc thi chudi lénh: ADD A, R3
DA A
thi: c& CY=1 va (A)=23 — biéu dién BCD ciia s6 123 (56+67)
Al 56H _ﬂADDC A,R3 CY=0
56H + 67H=BDH—A |BDH| AC=0 [§6 + 67 = 123
R3 | 6 H-+—— Ov=1 /
A BDH——\DA A CY=1
BDH + 06H = C3H—=C3H + 60H = 23H—A AC=0
(4 bit thap > 9) (4 bit cao > 9) Ov=Il

e Vidy 2: Cho biét trudc (A)=59H — biéu dién BCD ciia s6 59
(R3)=28H — biéu dién BCD cua sb 28

Sau khi thuc thi chudi 1énh: ADD A,R3
DA A
thi: c& CY=0 va (A)=87 — biéu dién BCD cua s6 87 (59+28)
Al soH ADD A, R3 CY=0
59H +28H=81H —A | 81H | AC=l 59 + 28 87
R3 | 28H4——> Oov=1 /
Al stHH—a" CY=0
81H + 06H = 87H >A AC=1
AC =1 OV=1
e Vidy 3: Cho biét trudc (A)=86H — biéu dién BCD cua s6 86
(R3)=92H — biéu dién BCD cua s6 92
Sau khi thuc thi chudi 1énh: ADD A,R3
DA A
thi: c& CY=1 va (A)=78 — biéu dién BCD cuia s6 178 (86+92)
A 86H——\ADD A,R3 CY=1
86H+92H=18H—A | 18H | AC=0 |86 + 02 = 178
R3 | 2H4—~ ov=1 /
Al 18H A8 Cy=1
18H + 60H = 78H—A AC=0
CY=1 Oov=1
56 Bién soan: Pham Quang Tri
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidy 4: Cho biét trudc (A)=56H — biéu dién BCD cua s6 56
(R3)=67H — biéu dién BCD cua s6 67

co CY=1
Sau khi thyuc thi chudi 1énh: ADDC A, R3
DA A

thi: c& CY=1 va (A)=24 — biéu dién BCD cua sb 124 (56+67+1)

A [36HJ—oAPPCARS  —CY=]  CY=0, AC=0,OV=I
56H +67H+ IH=BEH—A |[BEH | [§6¥ 67+ 1=124

R3 | 67T H4—> / \
A [BER}—4 CY=1
BEH + 06H = CAH—C4H + 60H = 24H—A | 24H | AC=0
(4 bit thap > 9) (4 bit cao > 9) Ov=l]
o Luuy: Céc gia tri BCD c6 thé dugc ting thém 1 don vi hodc gidm di 1 don vi bang cach
cong voi 01H (khi tiang) hodac cong voi 99H (khi giam).
o Vidu I: Gia st cho (A)=39H — biéu dién BCD cua sb 39.
Sau khi thuc thi chudi 1énh: ADD A, #01H
DA A
thi: c& CY=0 va (A)=40H — biéu dién BCD cua s6 40.
o Vidu 2: Gia str cho (A)=30H — biéu dién BCD ciia s6 30.
Sau khi thyc thi chudi 1énh: ADD A, #99H
DA A
thi: c& CY=1 va (A)=29H — biéu dién BCD ctia s6 29.
2. Nhom Iénh logic:
Bdng trang thdi cia cdc phép todan logic
AND — OR — XOR - CPL
A B AAND B AORB AXORB CPLA
0 0 0 0 0 1
0 1 0 1 1 1
1 0 0 1 1 0
1 1 1 1 0 0
2.1. ANL <dest-byte>, <src-byte>
e Chirc nang: AND hai toan hang (Logical-AND).
o Mo ta: ANL thuc hién phép toan AND tung bit gitra hai toan hang dugc chi ra trong 1énh

va luu két qua vao toan hang dich (dest-byte). Cdc co khong bi dnh huwong.

o Luuy: Khi 1énh nay duoc dung dé sira doi mot port xuat, gia tri dugc ding lam dir lidu
ban dau cua port dugc doc tir bo chot dir 1iu xuat, khong phai tir cac chan port.

|
Gido trinh Vi xir ly. 57 Bién soan: Pham Quang Tri



Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

o Cdc dang lénh:

ANL A, Rn
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ANL A, direct
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ANL A, @Ri
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ANL A, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ANL direct, A
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ANL direct, #data
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

1
1

0101 1rrr

(A) < (A) AND (Rn)

2

1

01010101 aaaaaaaa

(A) < (A) AND (direct)

1

1

01010111

(A) < (A) AND ((R1))

2
1

01010100  dddddddd
(A) < (A) AND #data

2

1

01010010 aaaaaaaa
(direct) « (direct) AND (A)

3
2
01010011 aaaaaaaa dddddddd
(direct) <« (direct) AND #data

e Vidy: Cho biét trude (A)=C3H, (R0)=2AH, (P3)=(BOH)=75H, (2AH)=55H.

Sau khi thyuc thi Iénh ANL A, RO thi: (A)=02H

ANL A, RO

A | C3BH+—

RO [ 2AH1—L

C3H AND 2AH =02H—A

02H

>

11000011B
001010108

00000010B
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Sau khi thyc thi 1énh ANL A, BOH hay ANL A, P3 thi: (A)=41H

ANL A, P3

A | C3H+—=
C3H AND 75SH=41H—A | 41H

P3/BOH | 7sHI—L >
\ ANL A, BOH

S
e 11000011B
01110101B

01000001B

Sau khi thuc thi 1énh ANL A, @RO thi: (A)=41H

ANL A, @RO

A | C3H

C3H AND 55H=41H—A | 41H

RO | 2AH—+— 2AH| 55H

11000011B
01010101B
01000001B
Sau khi thyc thi 1énh ANL A, #2AH thi: (A)=02H
ANL A, #2AH
A | C3BH+—a.
C3H AND 2AH = 02H— A | 02H
2AH (\ >
11000011B
AND00101010B
00000010B

Sau khi thyc thi Iénh ANL BOH, A hay ANL P3, A thi: (P3)=41H

ANL P3, A

P3/BOH | 75SH4—a.
75H AND C3H = 41H—»P3 | 41H
Al c3p—£ >
\ANL BOH, A

[ & 01110101B

AND 11000011B

01000001B

Sau khi thuc thi Iénh ANL 2AH, #B0H thi: (2AH)=10H

ANL 2AH, #BOH

2AH| SSH+—=

55H AND BOH = 10H—2AH| 10H

4
01010101B
101 10000B
100010000B-
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

2.2. ORL <dest-byte>, <src-byte>

o Churc nang: OR logic hai toan hang (Logical-OR).

o Mo ta:

ORL thuc hién phép toan OR tirng bit gitra hai toan hang duogc chi ra trong 1€nh va

luu két qua vao toan hang dich (dest-byte). Céc co khéng bi danh hieong.

o Luuy:

Khi 1énh nay duoc dung dé sira doi mot port xuét, gia tri duoc dung lam dir liéu

ban dau cia port dugc doc tir bd chdt dir liéu xut, khong phai tir cac chan port.

o Cdc dang lénh:

ORL A, Rn
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ORL A, direct
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ORL A, @Ri
S6 byte
S6 chu ky
Ma doi tiong
Hoat dong

ORL A, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

ORL direct, A
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

ORL direct, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

1
1

01001rrr

(A) <= (A) OR (Rn)

2

1

01000101 aaaaaaaa
(A) < (A) OR (direct)

1
1

0100011i

(A) < (A) OR ((Ri))

2

1

01000100  dddddddd
(A) < (A) OR #data

2

1

01000010  aaaaaaaa
(direct) <« (direct) OR (A)

3
2
01000011 aaaaaaaa dddddddd
(direct) « (direct) OR #data
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidy: Cho biét truée (A)=C3H, (R0)=2AH, (P3)=(B0)=75H, (2AH)=55H.
Sau khi thyc thi 1énh ORL A, RO thi: (A)=EBH

ORL A, RO
A | C3H+—~
C3H OR 2AH EBH— A | EBH
RO | 2AH:
11000011B
001010103
111010113

Sau khi thyc thi Iénh ORL A, BOH hay ORL A, P3 thi: (A)=F7H

ORL A, P3

A| C3H—=
C3H OR 7SH=F/H—A | FTH

P3/BOH | 7sHI—L >
\ ORL A, BOH

[ A 11000011B

OR 01110101B

11110111B

Sau khi thuc thi Iénh ORL A, @RO thi: (A)=D7H

ORL A, @RO

A | C3H

C3H OR 55H=D7H—A | D7TH

RO | 2AH—+— 2AH | 55H
110000113
* 010101018
11010111B-

Sau khi thyc thi 1énh ORL A, #2AH thi: (A)=EBH

ORL A, #2AH

A | C3H+——-~a

C3H OR 2AH=EBH— A | EBH

2AH—L >

110000118
001010108

11101011B

Sau khi thyc thi Iénh ORL BOH, A hay ORL P3, A thi: (P3)=F7H

ORL P3, A
P3/BOH | 75H-—=
75H OR C3H=F7/H-»P3 | FTH
Al c3al—{ —
\ ORL BOH, A
A 01110101B
OR 110000118
11110111B
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Chuwong 3: Tdp lénh cua 8051.
Sau khi thyc thi Iénh ORL 2AH, #BO0H thi: (2AH)=F5H

ORL 2AH, #B0H

Truwong DH Cong nghiép Tp. HCM.

2AH| SSH1—a
55H OR BOH = F5SH —2AH | FSH
BOH
01010101B
X 101100008
1111010113

2.3. XRL <dest-byte>, <src-byte>

o Churc nang: XOR logic hai toan hang (Logical Exclusive-OR).

o Mo ta: XRL thyc hién phep toan XOR tung bit gitra hai toan hang dugc chi ra trong 1énh
va luu két qua vao toan hang dich (dest-byte). Cdc co khong bi anh huwong.
o Luuy: Khi 1€nh nay duogc dung dé sira doi mot port XUAt, gia tri dugc dung lam du liéu

ban dau cua port dugc doc tir b chdt dir liéu xuat, khong phai tir cdc chéan port.

o Cdc dang lénh:

XRL A, Rn

S6 byte 1

S6 chu ky 1

Ma doi twong 01101rrr

Hoat dong (A) < (A) © (Rn)
XRL A, direct

S6 byte 2

S6 chu ky 1

Ma déi twong 01100101 aaaaaaaa

Hoat dong (A) <« (A) @ (direct)
XRL A, @Ri

S6 byte 1

S6 chu ky 1

Ma doi twong 01100111

Hoat dong (A) < (A) @ ((Ri))
XRL A, #data

S6 byte 2

S6 chu ky 1

Ma déi twong 01100100  dddddddd

Hoat dong (A) < (A) © #data
XRL direct, A

S6 byte 2

S6 chu ky 1

Ma doi twong 01100010  aaaaaaaa

Hoat dong (direct) <« (direct) @ (A)
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

XRL direct, #data

S6 byte 3

S6 chu ky 2

Ma doi twong 01100011 aaaaaaaa dddddddd
Hoat dong (direct) « (direct) @ #data

e Vidu: Cho biét trudc (A)=C3H, (R0O)=2AH, (P3)=(B0)=75H, (2AH)=55H.
Sau khi thyc thi 1énh XRL A, RO thi: (A)=E9H

XRL A, RO
Al C3HL—a
C3H XOR 2AH = E9H—>A | E9H
RO [ 2AH}—£
11000011B
00101010B
11101001B
Sau khi thyc thi 1énh XRL A, BOH hay XRL A, P3 thi: (A)=B6H
XRL A, P3
A | C3GH——a.
C3H XOR 75H = B6H—» A | B6H
P3/BOH [ 75H-—L >
\ XRL A, BOH

XOROIIIOIOIB

A 11000011B
10110110

Sau khi thyc thi 1énh XRL A, @RO thi: (A)=96H

XRL A, @RO

C3H XOR 55H=96H— A | 96H

A| C3H

RO | 2AH—+—> 2AH| 55H

11000011B
01010101B
10010110B
Sau khi thuc thi 1énh XRL A, #2AH thi: (A)=E9H
XRL A, #2AH
A | C3GH——a.
C3H XOR 2AH = E9H— A | E9H
2AH— L ——
11000011B
XOR001010IOB
11101001B

Sau khi thyc thi Iénh XRL BOH, A hay XRL P3, A thi: (P3)=B6H

XRL P3, A

75H XOR C3H=B6H—P3 | B6H

\ XRL BOH, A

A
XOR01110101B
11000011B

10110110B

P3/BOH | 7SH+—=

A| C3H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
Sau khi thyc thi Iénh XRL 2AH, #B0H thi: (2AH)=ESH

XRL 2AH, #B0H

2AH| 55H—+—
55H XOR BOH = ESH—2AH | ESH
BOH
01010101B
10110000B
11100101B
24. CLR A
e Churc nang: Xba thanh ghi A (Clear Acc).
o Mo ta: Thanh ghi A bi x0a (dt cd cdc bit déu bang 0). Cdc co khéng bi anh huéng.
o Cdc dang lénh:
So”: byte 1
S0 chu ky 1
Ma doi twong 11100100
Hoat dong (A) <0
e Vidu: Cho biét truéc (A)=5CH.
Sau khi thyc thi Iénh CLR A thi: (A)=00H
CLRA

A | SCH+——A | 00H

2.5. CPL A
o Chirc nang: Lay bu ndi dung thanh ghi A (Complement Acc).
oMb ta: Mbi mét bit ctia thanh ghi A dugc 14y bu logic (bii 1: cdc bit 1 dwge thi doi thanh
bit 0 va cac bit 0 dwoc thi doi thanh bit 1). Cac co khong bi anh huong.

Sé: byte 1
S0 chu ky 1
Ma doi twong 11110100
Hoat dong (A) « NOT(A)

e Vidyu: Cho biét trudc (A)=5CH.
Sau khi thyc thi 1énh CPL A thi: (A)=A3H

A|SCH+—A | A3H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

2.6. RL A
e Churc nang: Quay trai thanh ghi A (Rotate Acc Left).
o Mo ta: 8 bit trong thanh ghi A duoc quay trai 1 bit. Bit 7 dugc quay dén vi tri cua bit 0.
Cdc co khong bi anh huong.
Sé: byte 1
S0 chu ky 1
Ma doi twong 00100011
Hoat dong (Antl) < (An),n=0-06
(A0) « A7

e Vidy: Cho biét trudc (A)=C5H.
Sau khi thyc thi 1énh RL A thi: (A)=8BH
Al1|1|0ofof0o|1|0]|1]|=C5H

i o v v v v B

Al1(0(0]|0]|1(0]|1]|1|=8BH

2.7.RLC A
e Churc nang: Quay trai thanh ghi A cung véi ¢o nhd.

o Mo ta: 8 bit trong thanh ghi A va c& nhé cling dugc quay trai 1 bit. Bit 7 duge di chuyén
dén co CY va trang thai ban dau cua co CY dugce dua dén vi tri cua bit 0. Cdc co
khac khong bi anh huong.

S6 byte 1

S6 chu ky 1

Ma déi twong 00110011

Hoat dong (Antl) <« (An),n=0-6
(A0) « (C), (C) « A7

e Vidu: Cho biét trudc (A)=C5H va c& CY=0.
Sau khi thyc thi Iénh RLC A thi: (A)=8AH va co CY=1
cy|o| |1|1]|0]0|0|1]|0|1|A=C5H

L uBiR1IRIR1R1RIRE <J

CY|1 1(0{0|0|1|0|1]|0|A=8AH

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

2.8. RR A
o Churc nang: Quay phai thanh ghi A (Rotate Acc Right).
o Mo ta: 8 bit trong thanh ghi A dugc quay phai 1 bit. Bit 0 dugc quay dén vi tri cua bit 7.
Cdc co khong bi anh huong.
Sé: byte 1
So chu ky 1
Ma doi twong 00000011
Hoat dong (An) < (Antl),n=0-06
(A7) « A0

e Vidy: Cho biét truéc (A)=C5H.
Sau khi thuc thi 1énh RR A thi: (A)=E2H
Al1({1|0]|0|0|1]|0|1]|=C5H

A

I N N N N N NN
I
Al1(1(110]0]0(1]0]|=E2H

2.9. RRC A

e Chirc nang: Quay phai thanh ghi A cung v&i co nhé.

o Mo ta: 8 bit trong thanh ghi A va cd nhé cing dugc quay phai 1 bit. Bit 0 duoc di chuyén
dén co nhé va trang thai ban dau cta cd nhé duge dua dén vi tri cua bit 7. Cde co
khdc khong bi anh huong.

S6 byte 1

S6 chu ky 1

Ma déi twong 00010011

Hoat dong (An) <« (Ant1),n=0-6
(A7) <« (O)
(B) « A0

e Vidy: Cho biét trudc (A)=C5H va c& CY=0.
Sau khi thyuc thi Iénh RRC A thi: (A)=62H va co CY=1
CY|[oOo| [1]|1]0]|0]|0]|1]|0]|1|A=C5H

N N N N N N N

Cy|1 0({1{1]0|0(0]|1]|0|A=62H

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
2.10. SWAP A

e Chitc nang: Trao d6i ndi dung hai nira thap va cao cua thanh ghi A (Swap nibble).

o Mo ta: SWAP A trao doi ndi dung hai ntra thip va cao cta thanh ghi A (cdc bit tir 3 dén 0
& cdc bit tir 7 den 4). Thao tac nay con co6 thé dugc hiéu nhu 1a quay thanh ghi A
di 4 bit. Cac co khong bi anh huong.

S6 byte 1

S6 chu ky 1

Ma doi twong 11000100

Hoat dong (A3-A0) < (A7-A4)

e Vidy: Cho biét trudc (A)=C5H.
Sau khi thyc thi 1énh SWAP A thi: (A)=5CH

Al1|1(0(0|0|1]|0(1

Aloj1(of1|1|1]|0¢(0

o Luuy: Lénh nay c6 thé dugc dung dé chuyén d6i gia tri nhi phan trong thanh ghi A (gid
tri nay nhé hon 100) thanh s6 BCD nhu sau:
MOV B, #10 ;Chia gia tri cho 10 dé tach ra
DIV AB ;(A)=digit chuc — (B)=digit don vi.
SWAP A ;Pua digit chuc 1én nira cao ciia ACC.
ADD A, B ;Thém digit don vi vao nira thép.

3. Nhém 1énh di chuyén dir liéu:
3.1. MOV <dest-byte>, <src-byte>

e Chitc nang: Di chuyén ndi dung cua toan hang ngudn (src-byte) dén toan hang dich (dest-
byte).

o Mo ta: Noi dung cua byte duoc chi ra lg()’i toan hang thtr hai duogc sao chép vao vi tri dugc
xac dinh bdi todn hang thr nhat. Byte nguon khong bi anh hudng. Cdc thanh ghi
khac va cdc co khong bi anh huong.

o Cdc dang lénh:

MOV A, Rn
S6 byte 1
S6 chu ky 1
Ma déi twong 11101rrr
Hoat dong (A) <« (Rn)
MOV A, direct
S6 byte 2
S6 chu ky 1
Ma déi twong 11100101 aaaaaaaa
Hoat dong (A) « (direct)
Luu y: MOV A, ACC la lénh khong hop [é.
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

MOV A, @Ri
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV A, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV Rn, A
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV Rn, direct
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV Rn, #data
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

MOV direct, A
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

MOV direct, Rn
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV direct, direct
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

1
1

1110011i

(A) < (R)

2

1

01110100 dddddddd
(A) « #data

1

1

1111 1rrr

(Rn) <« (A)

2

2

101011rrr aaaaaaaa

(Rn) « (direct)

2

1

O1111rrr dddddddd
(Rn) « #data

2

1

11110101 aaaaaaaa
(direct) « (A)

2

2

10001 rrr aaaaaaaa
(direct) <« (Rn)

3

2

10000101 aaaaaaaa aaaaaaaa
(direct) <« (direct)

Luu y: byte 2 chira dia chi nguon, byte 3 chira dia chi dich.
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

MOV direct, @RI
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV direct, #data
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV @Ri, A
S6 byte
S6 chu ky
Ma doi twong
Hoat dong

MOV @Ri, direct
S6 byte
S6 chu ky
Ma doi twong
Hoat dong
MOV @Ri, #data
S6 byte
S6 chu ky
Ma déi twong
Hoat dong

2

2

10000111

(direct) <« ((R1))

daaaaaaa

3

2

01110101 aaaaaaaa dddddddd
(direct) <« #data

1
1

11110111
(RD)) < (A)

2

2

10100111 aaaaaaaa
((Ri)) « (direct)

2
1

0111011i dddddddd
((Ri)) <« #data

Vi du: Cho biét trude (A)=5FH, (R0)=30H, (30H)=40H, (P1)=CAH.

Sau khi thyc thi 1énh MOV A, RO thi: (A)=30H, (R0)=30H

MOV A, RO
A| 5FH |« f> A| 30H
RO | 30H RO | 30H
Sau khi thuc thi énh MOV A, 30H thi: (A)=40H, (30H)=40H
MOV A, 30H
A | 5FH |« f> A | 40H
30H | 40H 30H | 40H
Sau khi thuc thi énh MOV A, @RO thi: (A)=40H, (R0)=30H, (30H)=40H
MOV A, @RO
A | SFH |« f> A | 40H
RO | 30HH—»30H | 40H 30H | 40H | RO | 30H
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh MOV A, #30H thi: (A)=30H

MOV A, #30H

A | 5FH |«
§> A | 30H
30H ——
Sau khi thuc thi 1énh MOV RO, A thi: (A)=5FH, (R0)=SFH
MOV RO, A
RO | 30H |« f> RO | 5FH
A | sFH A | sSFH

Sau khi thuc thi Iénh MOV RO, P1 thi: (R0)=CAH, (P1)=CAH

RO
P1

MOV RO, P1

Sau khi thyc thi 1énh MOV R0, #90H thi: (R0)=90H

RO

Sau khi thyc thi 1énh MOV P1, A thi: (A)=5FH, (P1)=5FH

P1
A

Sau khi thyc thi 1énh MOV P1, RO thi: (R0)=30H, (P1)=30H

P1
RO

30H |« §> RO | CAH
CAH P1 | CAH

MOV RO, #90H
30H |=

§> RO | 90H

90H —

MOV P1L, A
CAH |« §> P1 | 5FH
S5FH A | SFH

MOV P1, R0
CAH |« f> P1 | 30H
30H RO | 30H

Sau khi thyc thi 1énh MOV P1, 30H thi: (30H)=40H, (P1)=40H

Pl

30H

CAH

MOV P1, 30H

-t
Rl

40H

iy

30H

40H

40H

Sau khi thuc thi 1énh MOV P1, @RO thi: (R0)=30H, (30H)=40H, (P1)=40H

MOYV P1, @RO

A

P1| CAH

RO
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh MOV 30H, #30H thi: (30H)=30H

30H

MOV 30H, #30H

40H |=
§> 30H
30H——

30H

Sau khi thuc thi 1énh MOV @RO, A thi: (A)=5FH, (30H)=5FH, (R0)=30H

RO
A

30H—+— 30H

SFH

MOV @R0, A

40H

- f> 30H
A

SFH

RO | 30H

SFH

Sau khi thuc thi énh MOV @RO, P1: (30H)=CAH, (P1)=CAH, (R0)=30H

MOV @R0, P1
RO | 30H—+—30H | 40H [« §> 30H| CAH| RO | 30H
P1 | CAH P1 | CAH
Sau khi thuc thi Iénh MOV @RO0, #90H thi: (30H)=90H, (R0)=30H
MOV @R, #90H
RO | 30H—+—30H | 40H (= q> 30H | 90H
90H RO | 30H
3.2. MOVC A, @A+ <base-reg>
e Chirc ning: Di chuyén byte mi hodc byte hang sb.
o Mo ta: MOVC nap cho thanh ghi A byte ma hodc byte hang sé tir bd nhé chuong trinh.

Dia chi cua byte dugc tim nap 14 tong cia gia tri 8 bit khong déu ban dau chira
trong thanh ghi A v6i ndi dung cua thanh ghi nén 16 bit (thanh ghi nén cé thé la
con tré dir liéu hodc PC). Trong truong hop sau, thanh ghi PC duoc ting dé chi
dén dia chi cua 1énh tiép theo trude khi dugce cong voi ndi dung cua thanh ghi A,
céc thanh ghi nén khong bi thay doi. Phép cong bit thir 16 do sd nhd tir 8 bit thap
c6 thé truyén qua céc bit cao. Cdc co khéng bi anh huéng.

o Cdc dang lénh:

MOVC A, @A+DPTR

So byte

S6 chu ky
Ma doi twong
Hoat dong

MOVC A, @A+PC

So byte

S6 chu ky
Ma déi twong
Hoat dong

1
2
10010011

(A) < ((A)HDPTR))

1
2
10000011

(A) < (AHPO)
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vi du I: Cho biét trusc (A)=7BH, (PC)=345H, (DPTR)=1234H. O nhé ROM ndi
(3COH)=AAH. O nhé ROM ngoai (12AFH)=BBH.

Sau khi thuc thi 1énh MOVC A, @A+PC thi: (A)=AAH

ROM NOI
NE S MOVC A, @A+PC 3C1H
7BH + 345H = 3COH—> 3COH | AAH+—A | AAH
PC | 345H- 3BFH
Sau khi thyc thi Iénh MOVC A, @ A+DPTR thi: (A)=BBH
ROM NGOAI
NE 32 MOVC A, @A+DPTR 12BOH
7BH + 1234H = 12AFH—12AFH | BBH+—A | BBH
DPTR | 1234H-+—" 1DAEH
e Vidu 2: Cho chudi lénh sau:
MOVC A, @A+PC (@A+PC)=([A]+[PC))
SJMP S ;D0 dai Iénh 1a 2 byte.
DULIEU:
DB 66H,77H,88H
DB 99H,0AAH
DB 0BBH

Sau khi thuc thi chudi 1énh thi:
= (A)=66H néu trudc khi thyc thi 1énh ta c6 (A) = 02H.
= (A)=77H néu trudc khi thyc thi 1énh ta c6 (A) = 03H.
= (A)=88H néu trudc khi thyuc thi 1énh ta c6 (A) = 04H.
=  (A)=99H néu trudc khi thuc thi 1énh ta c6 (A) = 05H.
= (A) = AAH néu trude khi thyc thi 1énh ta ¢6 (A) = 06H.
=  (A)=BBH néu trudc khi thuc thi 1énh ta c6 (A) = 07H.

e Vidu 3: Cho chudi lénh sau:
MOV DPTR, #CODEDISP

MOVC A, @A+DPTR (@A+DPTR)=([A]+[DPTR])

SIMP $ ;D0 dai I¢nh 1a 2 byte.
CODEDISP:

DB 48H,5AH,6BH,0A9H,0F5H,90H

Sau khi thuc thi chudi 1énh thi:

(A) = 48H néu trudc khi thuc thi 1énh ta c6 (A) = 00H.
(A) = 5AH néu trudc khi thuc thi 1énh ta co (A) = 01H.
(A) = 6BH néu trudc khi thyc thi 1énh ta c6 (A) = 02H.
(A) = A9H néu trude khi thyc thi 1énh ta c6 (A) = 03H.
(A) = F5H néu trudc khi thyc thi 1énh ta ¢ (A) = 04H.
(A) = 90H néu trudc khi thuc thi 1énh ta c6 (A) = 05H.

44048048030

|
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Chuwong 3: Tdp lénh cua 8051.

Truwong DH Cong nghiép Tp. HCM.

3.3. MOVX <dest-byte>, <src-byte>

o Churc nang:

e Mo ta:

Di chuyén & bo nhé ngoai (Move External).

MOVX chuyén dir liéu gitra thanh ghi A véi ndi dung ctia mot byte trong bo nhé
dir liéu ngoai (ta ding ky hiéu X noi tiép véi MOV). Cac 1énh nay dugc chia lam 2
loai, hai loai ndy khac nhau & chd ching cung cép dia chi gian tiép 8 bit hay 16
bit cho b nhé dir li€u ngoai c6 dung lugng 256 byte hay 64 KB.

Véi logi thir nhat, st dung thanh ghi RO hodc R1 dé luu giir dia chi cua dir liéu
can truy xuit thuoc RAM ngoai. Loai nay dung trong trudng hop bd nhé RAM ¢
dung luong nhé (¢6i da la 256 byte). Port 1 & Port 2 1a port xuat/nhip dir liéu.
V6i logi thir hai, st dung thanh ghi DPTR d¢ luu gifr dia chi cta dit liéu cén truy
xudt thudc RAM ngoai. Loai nidy ding trong truong hop b nhé RAM c6 dung
luong 16n (10 da la 64 KB). Port 1 1a port xuat/nhip dir liéu.

Trong nhiéu tinh huong ta c6 thé tron hai loai trén cua 1énh MOVX. Mot day
RAM 16n véi cac dudng dia chi cao duoc didu khién bai P2 ¢ thé duge dinh dia
chi thong qua con tré dit liéu hodc véi ma dé xuét ra cac bit dia chi cao dén P2
duoc tiép theo bdi mot 1énh MOV X sir dung RO hoac R1.

o Cdc dang lénh:

MOVX A, @Ri

S6 byte 1

S6 chu ky 2

Ma doi twong 11100011i

Hoat dong (A) « ((Ri))
MOVX A, @DPTR

S6 byte 1

S6 chu ky 2

Ma doi twong 11100000

Hoat dong (A) < ((DPTR))
MOVX @Ri, A

So byte 1

S6 chu ky 2

Ma déi twong 11110011

Hoat dong ((R)) < (A)
MOVX @DPTR, A

S6 byte 1

S6 chu ky 2

Ma déi twong 11110000

Hoat dong (DPTR)) « (A)

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vi du: Cho biét truéc (A)=AAH, (DPTR)=1234H, (R0)=34H. O nhé RAM ngoai 256 byte:
(34H)=12H & 64 KB: (1234H)=7FH

Sau khi thyc thi 1énh MOVX A, @RO thi: (A)=12H

ATAAH l« MOVX A, @R0
RAM NGOAI
DL <256 BYTE
RO | 3dH-++»34H | 12H
33H

Sau khi thyc thi Iénh MOVX @RO0, A thi: 6 nhé RAM ngoai (34H)=AAH

A [AAH MOVX @RO0, A
RAM NGOAI
DL <256 BYTE 35H
35H f> 34H | AAH
RO [ 34H1>34H | 12H |« 33H
RAM NGOAI
33H 256 BYTE‘

Sau khi thyc thi Iénh MOVX A, @DPTR thi: (A)=7FH

MOVX A, @DPTR
A | AAH [« ’

RAM NGOAI

DL<64KB
1235H f> A | TFH

DPTR | 1234H+— 1234H | 7FH
1233H

Sau khi thuc thi Iénh MOVX @DPTR, A thi: (1234H)=AAH

A | AAH MOVX @DPTR, A
RAM NGOAI
DL <64 KB 1235H
1235H f> 1234H | AAH
DPTR | 1234H-+— 1234H | 7FH |« 1233H
RAM NGOAI
1233H M NG
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
3.4 MOV DPTR, #datal6
e Chitc nang: Nap hang sb 16-bit cho con tré dir liéu DPTR.

o Mo ta: Con tré dit li¢u duoc nap boi hﬁng s6 16-bit chi ra trong 1€nh. Héng sb 16-bit dugc
dat 6 byte 2 va byte 3 cua 1énh. Byte 2 la byte cao duoc nap cho DPH con byte 3
1a byte thap dugc nap cho DPL. Cdc co  khong bi anh huong.

S6 byte 3

S6 chu ky 2

Ma déi twong 10010000 dddddddd dddddddd
Hoat dong (DPTR) « #datal6

o Vidu:
Sau khi thuc thi Iénh MOV DPTR, #1234H thi:

DPH N MOV DPTR, #1234H
DPTR - DPH| 12H
é f> DPTR

DPL o’

1234H

1234H— N ppL [ 34H

3.5. PUSH direct
e Chirc nang: Cat vao ngan xép (stack).

o Mo ta: Con trd stack dugc tang bdi 1. Noi1 dung cua toan hang dugc chi ra trong 1énh sau
dé dugce sao chép vao RAM ndi tai dia chi dugc tro dén badi con tro stack. Cdc co
khong bi anh huong.

S6 byte 2

S6 chu ky 2

Ma déi twong 11000000  aaaaaaaa
Hoat dong (SP) < (SP)+1

((SP)) <« (direct)

o Vidu: Cét tam thoi noi dung cua thanh ghi A, B va R0 vao ngan xép. Cho biét trudc (A)=AAH,
(B)=BBH, (R0)=CCH, (SP)=5FH.

Sau khi thuc thi chudi 1énh: PUSH A
PUSH B
PUSH 00H
Thi: (SP)=62H, (60H)=AAH, (61H)=BBH, (62H)=CCH

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

A[AAH PUSH A
LUUY:
B | BBH PUSHB VUNG NHG NGAN XEP
THUQC LOAI BO NHO FILO
RO | CCH PUSH RO (VAO TRUGC RA SAU)
7FH N
. § NGAN XEP
henlemn. = (SP)=62H | CCH (STACK)
61H | BBH |=
60H | AAH [= ;
thlr.:“cr1;1’;’);:nkll:fainh_> (SP) = 5FH -
RAM NOI
3.6. POP direct
e Chirc nang: Lay ra tir ngan xép (stack).
o Mo ta: Noi dung cua vung RAM noi dugc dinh dia chi boi con trd stack SP dugce doc va

ndi dung con tro stack dugc giém béi 1. Gia tri doc duoc sau do duogc chuyén dén
byte dugc dinh dia chi truc tiép chira  trong Iénh. Cdc co khong bi anh huong.

S6 byte 2

S6 chu ky 2

Ma déi twong 11010000  aaaaaaaa
Hoat dong (direct) « ((SP))

(SP) « (SP) -1

e Vidu: Ly lai ndi dung ctia thanh ghi A, B va RO da cat vao ngan xép luc dau (vi du trén).

Sau khi thue thi chudi 1énh: POP 00H
POPB
POPA
Thi: (SP)=5FH, (R0)=CCH, (B)=BBH, (A)=AAH
POP RO » CCH| RO
POP B - BBH | B
POP A » AAH | A
7FH 3 ,
' LlfU Y: ,
VUNG NHO NGAN XEP
- i NGAN XBP THUQC LOAI BO NHG FILO
61H | BBH
60H | AAH y

Trude khi —V(SP) — SFH

thyc hién 1¢nh

RAM NOI

Gido trinh Vi xir ly. 76 Bién soan: Pham Quang Tri



Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
3.7. XCH A, <byte>

e Chirc nang: Trao d6i ndi dung cta thanh ghi A v6i ndi dung ciia mot byte

o Mo ta: XCH nap cho thanh ghi A ndi dung cua byte chi ra trong 1€nh, dong thoi ghi ndi
dung ban dau cua thanh ghi A cho byte vira néu trén. Toan hang ngudn dong thoi
la toan hang dich va nguoc lai.

o Cdc dang lénh:

XCH A, Rn

S6 byte 1

S6 chu ky 1

Ma doi twong 11001 rrr

Hoat dong (A) < (Rn)
XCH A, direct

S6 byte 2

S6 chu ky 1

Ma ddi tuong 11000101 aaaaaaaa

Hoat dong (A) © (direct)
XCH A, @Ri

S6 byte 1

S6 chu ky 1

Mi ddi twong 11000111

Hoat dong (A) < ((R1))

e Vidu: Cho biét trude (A)=3FH, (R0)=20H, (20H)=75H.
Sau khi thyc thi 1énh XCH A, RO thi: (A)=20H, (R0)=3FH
XCHA, R0

RO | 20H- 3FH (RO
Sau khi thuc thi 1énh XCH A, 20H thi: (A)=75H, (20H)=3FH
XCH A, 20H

20H | 75H- 3FH |20H
Sau khi thuc thi Iénh XCH A, @RO thi: (A)=75H, (20H)=3FH, (R0)=20H
XCH A, @R0

A | 3FH M 75H | A
RO | 20H—> 20H | 75H 3FH | 20H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
3.8. XCHD A, @Ri
e Chirc nang: Trao d6i digit (Exchange Digit).

o Mo ta: XCHD trao d6i ndi dung ntra thip cua thanh ghi A (biéu dién mét digit s hex
hodc BCD) véi ndi dung nira thap ciia mot byte trong RAM ndi, byte nay duoc
dinh dia chi gian tiép bai thanh ghi chi ra trong 1énh. Nita cao ciia cdc thanh ghi
vira néu trén khong bi anh hwong va cac co ciing khong bi anh huwong.

S6 byte 1

S6 chu ky 1

Ma doi twong 110101i

Hoat dong (A3 -A0) < (Ri3 —Ri0)

e Vidu: Cho biét trude (A)=36H, (R0)=20H, (20H)=75H.
Sau khi thuc thi 1énh XCHD A, @RO thi: (A)=35H, (20H)=76H

, XCHD A, @R0O
RO [ 200> 20H [ 75H] 76H | 20H

4. Nhom Iénh xir ly bit:
4.1. CLR bit

o Churc nang: Xba bit.

o Mo ta: Bit dugc chi ra trong 1énh dugc x6a. Cac co khong bi anh huong. CLR co thé thao
tdc trén co nhd va trén mot bit bat ky dwoc dinh dia chi bit.

o Cdc dang lénh:

CLR C
S6 byte 1
S6 chu ky 1
Ma doi twong 11000011
Hoat dong (C) <0
CLR bit
S6 byte 2
S6 chu ky 1
Ma doi twong 11000010  bbbbbbbb
Hoat dong (bit) «0

e Vidu: Cho biét trudc co CY=1, (P1)=FFH.

Sau khi thyc thi 1énh CLR C thi: c6 CY=0

CLR C
CY[1F—CY|O0

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
Sau khi thyc thi 1énh CLR P1.3 thi: P1.3=0 tic lam (P1)=F7H

CLRP1.3

P13 PL3[0}—
1

P13 P1.3

P111111111=FFHd>P1 1(1{1{0|1|1|1|=F7H

4.2. CPL bit
Chike nang: LAy bu bit (Complex).

Mo ta: Bit duoc chi ra trong 1énh duoc léy bu. Mdt bit c6 gid tri 1 dugce d6i thanh 0 va
nguoc lai. Cdc co khdng bi dnh huwéng. CPL ¢é thé thao tdc trén co nhé va trén
mét bit bat ky dwgc dinh dia chi bit.

Luu y: Khi 1énh nay dugc dung dé lam thay doi gia tri cia mot chan xuét (bdt ky chdn
nao ciia mét port) thi gia tri dwoc dung lam dit liéu ban ddu cta chan dugc 1y tir
bo chét dir liéu xuat, khong phai duoc lay tir chan nhap.

Cdc dang lénh:

CPL C
S6 byte 1
S6 chu ky 1
Ma doi twong 10110011
Hoat dong (C) « NOT(C)
CPL bit
S6 byte 2
S6 chu ky 1
Ma déi twong 10110010 bbbbbbbb
Hoat dong (bit) « NOT(bit)

e Vidyu: Cho biét trudc co CY=1, (P1)=FFH.

Sau khi thuc thi 1énh CPL C thi: ¢ CY=0

CPL C
CY[1——CY|O0

Sau khi thyc thi Iénh CPL P1.3 thi: P1.3=0 tic lam (P1)=F7H
CPL P1.3

—>P13 P13 E/—7
1

P13 P1.3

P111111111:FFH¢>P1 1{1{1}0|1|1|1|=F7H

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
4.3. SETB <bit>
e Chitc ndng: Set bit bang 1 (Set Bif).

oMb ta: SETB set bit dugc chi ra trong 1énh bang 1. SETB ¢ thé thao téc trén co nhé hodc
cdc bit bat ky dwoc dinh dia chi bit. Cac co khong bi anh huong.

o Cdc dang lénh:

SETB C
S6 byte 1
S6 chu ky 1
Ma doi twong 11010011
Hoat dong (C) «1
SETB bit
S6 byte 2
S6 chu ky 1
Ma déi twong 11010010 bbbbbbbb
Hoat dong (bit) « 1

e Vidu: Cho biét trudc c& CY=0, (P1)=00H.

Sau khi thuc thi 1énh SETB C thi: ¢co CY=1

SETB C
CY|0O——CY|1

Sau khi thyc thi Iénh SETB P1.3 thi: P1.3=1 tuc lam (P1)=08H
SETB P1.3

— P13 [0}—PL3[1—

P1.3 P1.3

P1{0{0{0{0{0(0[{0({0(=00H ﬁ> P1 {0{0{0{0O[X(0(0({0|=08H

4.4. ANL C, <src-bit>
o Churc nang: AND logic hai bit.
o Mo ta: Néu gia tri cua bit ngudn 13 0 thi 1énh nay s& x6a CY va nguoc lai néu gia tri cia
bit nguén la 1 thi Iénh nay gitr nguyén gia tri hién hanh cua co CY. Dau gach chéo
(/) dat trude toan hang trong chuong trinh hop ngtr chi ra rang bit nguén dugc lay
bu truge khi AND v6i CY nhung gid tri ciia bit nguén khong b thay déi boi
thao tac lay bu nay. Cac co khong bi anh huong.

o Cdc dang lénh:

ANL C, bit
S6 byte 2
S6 chu ky 2
Mé déi tuwong 10000010 bbbbbbbb
Hoat déng (C) « (C) AND (bit)
ANL C, /bit
S6 byte 2
S6 chu ky 2
Ma doi twong 10110000  bbbbbbbb
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
Hoat dong (C) « (C) AND NOTbit)
e Vidu: Cho biét trudc (A)=72H, co CY=I.
Sau khi thyc thi 1énh ANL C, ACC.7 thi: co CY=0, (A)=72H

ANL C, ACC.7
cy[1 ’
0 1H AND 0H = OH—»CY @

—"ACCT o} ——

ACC.7

A |0(1(1(1(0|0|1]|0|=72H

Sau khi thuc thi 1énh ANL C, /ACC.7 thi: ¢& CY=1, (A)=72H

cy 1 ANL C,/ACC.7
ﬂAlH AND NOT(OH) = IH—»CY

—"ACCT [o}——

ACC.7

A 10|11|11(1({0(0(1{0=72H

4.5. ORL C, <src-bit>

e Churc nang: OR logic hai bit.

o Mo ta: Néu gia tri ciia bit nguon 1a 1 thi phép toan s& set c& CY=1 va nguoc lai néu gia tri
cua bit nguoén la 0 thi phep toan gitr nguyén gia tri hién hanh cua co CY. Dau gach
cheéo / dat trude toan hang trong chuong trinh hop ngir chi ra rang bit nguon duoc
lay bu trude khi OR logic v6i co nh6 nhung gid tri cia bit nguén khong bi thay
doi boi thao tac lay bu. Cac co khong bi anh huong.

o Cdc dang lénh:

ORL C, bit
S6 byte 2
S6 chu ky 2
Ma déi twong 01110010  bbbbbbbb
Hoat dong (C) «(C) OR (bit)
ORL C, /bit
S6 byte 2
S6 chu ky 2
Ma doi twong 10100000  bbbbbbbb
Hoat dong (C) « (C) OR NOT(bit)

e Vidu: Cho biét trudc(A)=72H, c& CY=0.
Sau khi thyc thi Iénh ORL C, ACC.7 thi: cd CY=0, (A)=72H

CY @ﬂORL C,ACC.T7
0OH OR OH = 0H—»CY @

—"ACCT (o} ——

ACC.7

A [0(1(1({1]{0]|0|1|0|=72H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.
Sau khi thyc thi Iénh ORL C, /ACC.7 thi: co CY=1, (A)=72H

ORL C,/ACC.7
CY @ﬂ
OH AND NOT(0OH) = IH—»CY

—>ACC7 [o}——

A lo[iTaT1lolol1]0] = 72H

o Luuy: Céc lénh trén bao gdm lénh ANL va ORL nhung khong tép tai 1énh XRL. Cho nén
néu ta can XOR hai bit , BIT1 va BIT2, va két qua dugc cat vao trong co nho (CY)
thi ta stt dung doan 1€nh sau day:

ooooooooooooooooooooooooooooooooooooooooooooo

MOV C, BIT1 ;Nap BIT1 vao co nhé.

JNB BIT2, SKIP ;BIT2=0 thi C = BIT1.

CPL C ;BIT2=1 thi C\ = BITI\.
SKIP:

............................................. ;BIT1 XOR BIT2

4.6. MOV <dest-bit>, <src-bit>
e Chitc nang: Di chuyén bit ngudn (src-bif) dén bit dich (dest-bif).

o Mo ta: Noi dung cua bit dugc chi ra bdi toan hang thir hai dugc sao chép vao vi tri dugc
xé4c dinh boi toan hang thir nhat. Mot trong hai toan hang phai 1a ¢ nhd va toan
hang con lai c¢6 thé 1a bit bat ky duoc dinh dia chi bit. Bit ngudn khong bi anh
huodng. Cdc thanh ghi khac va cdc co khong bi anh huong.

o Cdc dang lénh:

MOV C, bit
S6 byte 2
S6 chu ky 1
Ma doi twong 10100010  bbbbbbbb
Hoat dong (C) « (bit)
MOV bit, C
S6 byte 2
S6 chu ky 2
Mé déi tuwong 10010010 bbbbbbbb
Hoat dong (bit) «(C)

e Vidy: Cho biét truée co CY=1, (P1)=C5H.
Sau khi thyc thi 1énh MOV C, P1.3 thi: c& CY=0, (P1)=C5H

MOV C,P13
CYE: f> cy o
(—>P1.3E P13 F”—7
r1 [1[1]o]ofo]1]0[1] = c5H p1 [1[1]o]oo]1]0[1] = c5H
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Sau khi thuc thi 1énh MOV P1.3, C thi: co CY=1, (P1)=CDH
MOV P1.3,C

P1.3 P1.3

P1 (1|1|0({0]0(1(0|1|=C5H P1 1(0|0|X{1|0({1|=CDH

cy[1 §> cy[1]
—>PL3 E: P13 1/7
1

4.7. JB bit, rel
e Chitc nang: Nhay néu bit bang 1.

o Mo ta: Néu bit chi ra trong 1énh béng 1 thi nhay dén dia chi dugc chi ra trong 1énh con
nguoc lai thi ti€p tuc vai 1€nh ti€p theo. Cdc co khong bi anh huong, bit dwroc kiem
tra sé khong bi thay doi.

S6 byte 3

S6 chu ky 2

Ma doi twong 00100000 bbbbbbbb eceeeeee
Hoat dong (PC) « (PC)+3

IF (bit) = 1 THEN
(PC) <« (PC) + byte_2

o Luu do:

P Lénh tai

(bit) =1 (bi)=1" |nhin rel

(bi=0 | S
A

Chudi 1&énh JB bit, rel
ti€p theo

v

o Luuy: Tam nhay cua 1énh JB bit, rel bi gidi han ¢ khoang cach nhay tir -128 byte (nhay
lui) dén +127 byte (nhay toi) ké tir 1énh ké ti€p theo sau 1énh nhay c6 di€u kién
nay.

e Vidy I: Cho biét trudc (A)=56H, (P1)=CAH.

Sau khi thuc thi chudi 1énh:
JB P1.2, AAA
JB ACC.2, BBB
thi chuong trinh duoc tiép tuc vé6i 1énh tai nhin BBB, (P1)=CAH va (A)=56H.

e Vidu 2: Cho chudi lénh:
MOV A, #0FFH

MOV PO, #9CH ; 9CH =10011100B
JB P0.7, AAA
MOV A, #00H

AAA:

Sau khi thyc thi chudi 1énh thi (A)=FFH, (P0)=9CH (chuong trinh thwc hién lénh nhay JB P0.7, AAA).

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidu 3: Cho chudi lénh:
MOV A, #0FFH

MOV PO, #9CH ; 9CH =10011100B
JB P0.5, AAA
MOV A, #00H

AAA:

ooooooooooooooooooooooooooooooooooooooooooooo

Sau khi thuc thi chudi 1énh thi (A)=00H, (P0)=9CH (chicong trinh khéng thuc hién Iénh nhay JB PO.5,
AAA).

4.8. JNB bit, rel
e Chirc nang: Nhay néu bit bang 0.

o Mo ta: Néu bit chi ra trong 1énh bing 0 thi nhay dén dja chi dugc chi ra trong 1énh con
nguoc lai thi tiép tuc v6i 1énh tiép theo. Cdc co khéng bi dnh huong.
S6 byte 3
S6 chu ky 2
Ma doi twong 00110000 bbbbbbbb eeeeeeee
Hoat dong (PC) « (PC)+3

IF (bit) = 0 THEN
(PC) <« (PC) + byte_2

o Luu do:

1)) Lénh tai

(bit) =0 (bi=0 [pnhan rel

bi=1]S
Y

Chudi 1énh JNB bit, rel
ti€p theo

v

o Luuy: Tam nhay cua Iénh JNB bit, rel bi giéi han G,khpéng cach nhay tu -128 by\te
(nhay lui) dén +127 byte (nhay toi) ké tur 1énh ké ti€p theo sau 1€nh nhay cé dicu
kién nay.

e Vidu I: Cho biét trudc (A)=56H, (P1)=CAH.

Sau khi thuc thi chudi 1énh:
JNB P1.3, AAA
JNB ACC.3, BBB
thi chuong trinh dugc tiép tuc véi 1énh tai nhan BBB, (A)=56H va (P1)=CAH.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidy 2: Cho chudi lénh:
MOV P1, #10H
MOV A, #6BH ; 6BH=01101011B
JNB ACC.5, AAA
MOV P1, #01H
AAA:

ooooooooooooooooooooooooooooooooooooooooooooo

Sau khi thuc thi chudi 1énh thi (A)=6BH, (P1)=01H (chiwcong trinh khéng thuc hién lénh nhiy JNB
ACC.5, AAA).

e Vidy 3: Cho chudi lénh:
MOV P1, #10H
MOV EOH, #6BH ; 6BH=01101011B
JNB E2H, AAA
MOV P1, #01H
AAA:

Sau khi thyc thi chudi 1énh thi (A)=(EOH)=6BH, (P1)=10H (chwong trinh thuc hién lénh nhdiy JNB
E2H, AAA).

4.9. JBC bit, rel
e Chitc nang: Nhay néu bit bang 1 va x6a bit (lam cho bit = 0).

o Mo ta: Néu bit duoc chi ra trong 1énh bang 1 thi x6a bit nay va r& nhanh dén dia chi cho
trong 1énh con ngugc lai thi tiép tuc voi 1€nh tiép theo. Bit s€ khong dugc x6a néu
bit nay da 1a 0. Cdac co khong bi anh huong.

So”: byte 3
S0 chu ky 2
Ma doi twong 00010000 bbbbbbbb eeceeeeee
Hoat dong (PC) « (PC)+3
IF (bit) = | THEN
(bit) « 0
(PC) « (PC) +Dbyte 2
o Luu do:
o b X _|Lénh tai
(bit) =1 = (bit) <« 0 —> nhin rel
(bit)=0vS
Chudi Iénh JBC bit, rel
ti€p theo
v

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o Luuy: Tam nhay cua 1énh JBC bit, rel bi giéi han ¢ khoang cach nhay tir -128 byte
(nhay lui) &n +127 byte (nhdy t6i) ké tir 1énh ké tiép theo sau 1énh nhay c6 diéu
kién nay.

Khi 1énh nay dugc dung dé 1am thay d6i gia tri cia mot port xuat thi gia tri duoc
dung 1am dir liéu ban dau cia port duoc iy tir bo chét dir liéu xuét, khong phai
duogc 14y tir cac chan nhép.

e Vidy I: Cho biét trudc (A)=56H.

Sau khi thyuc thi chudi 1énh:
JBC ACC.3, AAA
JBC ACC.2, BBB
thi chuong trinh duoc tiép tuc vé6i 1énh tai nhin BBB va (A)=52H.

e Vidy 2: Cho chudi lénh:
MOV A, #76H
MOV P3, #9CH ; 9CH=10011100B
JBC P3.2, AAA
MOV A, #67TH
AAA:

Sau khi thyc thi chudi 1énh thi (A)=76H, (P3)=98H (chwong trinh thuc hién lénh nhdy JBC P3.2,
AAA).

e Vidu 3: Cho chudi lénh:
MOV A, #76H
MOV  BOH, #9CH :9CH = 10011100B
JBC B1H, AAA
MOV A, #67H
AAA:

Sau khi thyc thi chudi 1énh thi (A)=67H, (P3)=(BOH)=9CH (churong trinh khong thuc hién lénh nhay
JBC BIH, AAA).

4.10. JC rel
o Chirc nang: Nhay néu co CY = 1.

o Mo ta: Néu co CY =1 thi nhdy dén dia chi cho trong 1€nh con nguoc lai thi tiép tuc voi
1énh tiép theo. Cdc co khéng bi dnh huong.
S6 byte 2
S6 chu ky 2
Ma déi twong 01000000  eeeeeeee
Hoat dong (PC) «~ (PC)+2

IF (C) = 1 THEN
(PC) « (PC) + byte 2

|
Gido trinh Vi xir ly. 86 Bién soan: Pham Quang Tri



Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o Luu do:
}3) Lénh tai
©=1 > nhén rel
(©)=0 vS
Chudi 1énh JC rel
ti€p theo
v
o Luuy: Tam nhay cua 1énh JC rel bi gidi han & khoang cach nhay tir -128 byte (nhay lui)

dén +127 byte (nhdy t6i) ké tir 1énh ké tiép theo sau 1énh nhay c6 diéu kién nay.
e Vidy I: Cho biét trudc (A)=7FH, c& CY=0.
Sau khi thue thi chudi 1énh:

JC AAA
ADD A#0F7H
JC BBB

thi chuong trinh duoc tiép tuc véi 1énh tai nhan BBB, (A)=76H, co CY=1.

e Vidu 2: Cho chudi lénh:
MOV A, #9AH
MOV RO, #76H
ADD A, RO
JC AAA
MOV RO, #67H
AAA:

Sau khi thuc thi chudi 1énh thi (A)=10H, (R0)=76H va c& CY=1 (chwong trinh thuc hién lénh nhay JC
AAA).

4.11. JNC rel
e Chirc nang: Nhay néu cd CY = 0.
o Mo ta: Néu coCY=0 thi nhay dén dia chi cho trong 1énh con nguoc lai thi tiép tuc véi
1&€nh tiep theo. Cdc co khong bi anh huong.

Sé: byte 2
So chu ky 2
Ma doi twong 01010000  eeeeeeee
Hoat dong (PC) «~ (PC)+2

IF (C) = 0 THEN
(PC) « (PC) + byte 2
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o Luu do:

P Lénh tai

© =0 G| nhan rel

©=1]8
Y

Chudi 1énh INC rel
ti€p theo

v

o Luuy: Tam nhay cua 1énh JNC rel bi gioi han ¢ khoang cach nhay tir -128 byte (nhay
lui) dén +127 byte (nhay toi) ké tir 1énh ké ti€p theo sau 1énh nhay co diéu kién
nay.

e Vidy I: Cho biét trudc (A)=7FH, co CY=1.

Sau khi thuc thi chudi 1énh:
JNC AAA
ADD A,#26H
JNC BBB
thi chuong trinh dugc tiép tuc voi Iénh tai nhan BBB, (A)=A5H, co CY=0.

e Vidy 2: Cho chudi lénh:
MOV A, #0B9H
MOV R1, #52H

ADD  A,RI

JNC AAA

MOV  RI, #25H
AAA:

Sau khi thyuc thi chudi 1énh thi (A)=0BH, (R1)=25H va c& CY=1 (chuwong trinh khéng thuc hién lénh
nhay JNC AAA).
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5. Nhém Iénh ré nhanh:
5.1. ACALL addr11

e Chitc nang: Goi dén dia chi tuyét ddi (4bsolute Call)

o Mo ta: ACALL goi khong diéu kién mot ‘chu*ong trinh con dat tai‘dia chi duoc chj ra
trong 1&€nh (xem thém giai thich vé chwong trinh con ¢ phan 5.3). Chl y rang,
chuong trinh con dwgc goi phai dwgc bat dau trong cung khoi 2K cia b nhé
chwong trinh véi byte dau tién ctia 1énh theo sau 1énh ACALL. Cdc co khong
bi anh huong.

Sé: byte 2
S0 chu ky 2
Ma doi tuwong aaal001 aaaaaaaa
Luwu y: aaa= A10-A8 va aaaaaaaa = A7-A0
Hoat dong (PC) «— (PC)+ 2

(SP) « (SP)+ 1

((SP)) « (PC7-PCO0)

(SP) « (SP)+ 1

((SP)) « (PC15-PC8)
(PC10-PCO0) « dia chi trang

o Mo ta:

ACALL AAA —®

!
!
!
!
!
!
AAA: - :
!
!
!
!
!

RET -
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

® Luu y: Do khong gian b nh¢ chuong trinh t61 da 1a 64KB cho nén ta c6 32 trang (khoi) va mdi
trang bat dau ¢ dia chi 1a bién cua 2KB (nhw la: 0000H, 0800H, 1000H, 1800H, ..., FS00H).

FFFFH \ .. 1000H | Trang 2
2K trang 31 A OFFFH
FS00H | |

F800H

A
+
-~

1800H | i |32x 2K’

17FFH (64K)

2K trang 2 i ang 1 &
1000H o . :

OFFFH | |77
0800H (| '
07FFH I
2K trang 0 N :
0000H /

Bin dd nhé 64K dudc chia thanh Y 0800H }m»
andon jc chia thanh ~ “-7-sozeooeee--
32 trang 2K 07FFH | Trang 0

e Vidy I: Cho biét trude (SP)=07H, 1énh ACALL 6 vi tri 0123H va nhan AAA ¢ vi tri 0345H cua
bo nhé chuong trinh. Lénh ké tiép 1énh ACALL & vi tri 0125H.

Sau khi thyc thi 1énh ACALL AAA thi: (SP)=09H, (PC)=0345H va 2 6 nhé cia RAM ndi
(08H)=23H, (09H)=01H.
e Vidy 2: Cho biét truéc (SP)=07H, lénh ACALL & vi tri 0800H va nhan AAA & vi tri 0700H ctia
bd nhé chuong trinh.

Khong thé thyc thi 1énh ACALL AAA (18i 1ap trinh) vi 1énh ACALL va nhin AAA khong nam
trong cung mot trang (Iénh ACALL thudc trang 1, nhan AAA thudc trang 0).

2K trang 1
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.2. LCALL addr16
o Chuc nang: Goi mot chuong trinh con (Long Call).
o Mo ta: LCALL goi mot chuong trinh con voi dia chi bit ddu chuong trinh con dugc chi ra
trong 1&€nh (xem thém giai thich vé chwong trinh con ¢ phan 5.3). Chl y rang,

chwong trinh con cé thé bit diu & bat ci noi nio trong khong gian bd nhé
chwong trinh 64KB. Cac co khong bi anh huwong.

Sé: byte 3
S0 chu ky 2
Ma doi tuwong 00010010 aaaaaaaa aaaaaaaa

Luuy:  byte 2 chira cac bit dia chi ttr A15 — A8
byte 3 chira céc bit dia chi ttr A7 — AO.
Hoat dong (PC) « (PC)+3
(SP) « (SP)+ 1
(SP) « (PC7 - PCO0)
(SP) « (SP)+ 1
(SP) « (PC15 - PCB)
(PC) < addr15 — addr0

o Mo ta:
| | ¥
| |
| |
LCALL AAA —®
<—|
Iy
L
I
|
| 64KB
AAA: |-<- :
| |
@ 13
| |
|
v
RET p—
| |
| |
| | ;L

e Vi du: Cho biét trude (SP)=Q7H, 1énh LCALL & vi tri 0123H va nhan AAA & vi tri 1234H cua
bd nhé chuong trinh. Lénh ké tiép 1énh ACALL ¢ vi tri 0126H.

Sau khi thyc thi 1énh LCALL AAA thi: (SP)=09H, (PC)=1234H va 2 6 nhé cia RAM ndi
(08H)=26H, (09H)=01H.
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.3. RET
e Chitc nang: Trd vé tir chuong trinh con (Return).

o Mo ta: RET lay lai cac byte cao va byte thap ctia PC tir stack, giam con trd stack boi 2.
Viéc t7hl.IC thi chuong trinh ti€p tuc véi 1€nh & dia chi chira trong PC, trong trudong
hop tong quat 1a Iénh ngay sau 1énh ACALL hodc LCALL. Cdc co khong bi anh

hwong.
So”: byte 1
S0 chu ky 2
Ma doi tuong 00100010
Hoat dong (PC15 —PC8) « ((SP))
(SP) « (SP)-1
(PC7 —PCO0) « ((SP))
(SP) « (SP)-1
o Luuy: Chuong trinh con ¢6 mot s6 qui dinh sau: 7
o La mot chudi gdbm nhiéu lénh dugc két hop lai véi nhau dé thuc hién mdt cong viéc nao
do.
o Bit dau bang mot NHAN, do nguoi 1ap trinh tu dat ra (nhan nay chinh la tén ciia chwong
trinh con).

o Két thuc bang lénh RET.
o Puogc dit ¢ cudi chuong trinh, phia trén chi din két thuc chuong trinh END.
o Giita chuong trinh con va chwong trinh chinh phai duoc cach ly bang lénh:
v SIMP §.
v SIMP MAIN (MAIN: la nhén bat ky thuéc chiong trinh chinh).
o Chuong trinh con co thé dugc goi ra nhiéu lan tai bat ky thoi diém nao, tiy thudc vao
ngudi 14p trinh yéu cau (thong qua cdc Iénh goi ACALL, LCALL va cdc tin hiéu ngdt).
o Trong mot chwong trinh c6 thé c6 mot hodc nhiéu chwong trinh con.

MAIN: N
Chuong
trinh
chinh
SIMP $
A:
Chuong trinh con Cg?r?}rll & Chuong
AAA trinh
con
e
RET
BBB:
Chuong
Chuong trinh con trinh
BBB
con
RET ’
END /

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidyu I: Dua vao Vi du I cia phan 5.1. Cho biét truée (SP)=09H; 6 nhé RAM noi (08H)=25H
va (09H)=01H .

Sau khi thuc ‘ghi }énh RET thi: (SP)=07H va chuong trinh dugc tiép tuc voi1 1énh tai dia chi 0125H
(vi tri cua lénh ke tiep léenh ACALL).

e Vidu 2: Dya vao Vi du cia phan 5.2. Cho biét trude (SP)=09H; 6 nhé RAM ndi (08H)=26H va
(09H)=01H .

Sau khi thuc t’hi }énh RET thi: (SP)=07H va chuong trinh duogc tiép tuc voi lénh tai dia chi 0126H
(vi tri cua lénh ke tiep léenh LCALL).

5.4. RETI

e Chirc nang: Trd vé tir chuong trinh con phuc vu ngt.

o Mo ta: RETI lay lai cac byte cao va byte thap cia PC tur stack, phuc héi logic ngat dé co
thé nhin cac ngit khac cé cung uvu tién ngit véi ngit vira xir 1y. Con trd stack
duoc giam boi 2. Khong c6 thanh ghi nao khéc bi anh hudng; PSW khong dwoc tw
doéng phuc hoi tré lai trang thdi truede khi xir Iy ngdt. Viée thuc thi chuwong trinh
tiép tuc voi 1énh & dia chichra  trong PC, trong truong hop tong quat la 1énh
ngay sau diém ma yéu cau ngat duoc phat hién. Néu c6 mdt ngdt cé wu tién ngdt
thap hon hodc cung wu tién ngat duoc treo khi lénh RETI dwoc thuc thi, mot lénh
dwoc thuce thi trude khi ngdt dang treo dwoc xir 1y,

S6 byte 1

S6 chu ky 2

Ma doi tiong 00110010

Hoat dong (PC15 — PC8) « ((SP))

(SP) < (SP) — 1
(PC7 — PCO) < ((SP))
(SP) < (SP) — 1

o Luuy: Lénh RETI tra diéu khién vé chuong trinh goi tr mot ISR (ZSR: Interrupt Service
Routine: chirong trinh con phuc vu ngat) Blem khac nhau gitra RETI va RET la
RETI c6 bao hiéu cho hé thong dleu khién ngit rang qua trinh xir ly ngét da xong.
Néu truong hop khong c6 mot ngit nao duoc duy tri trong thoi gian RETI thuc thi
thi Iénh RETI s€ hoat dong nhu 1énh RET.

e Vidu: Cho biét truéc (SP)=0BH; 6 nhé RAM ndi (0AH)=23H va (0BH)=01H. mot tin hiéu ngat
duogc phat hién trong 1énh ¢ dia chi 0123H dang thyc thi.

Sau khi thyc thi Iénh RETI thi: (SP)=09H va chuong trinh dugc tiép tuc voi lIénh tai dia chi 0123H.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.5. AJMP addrl1
e Chirc nang: Nhay dén dia chi tuyét dbi (4bsolute Jump).

o Mo ta: AJMP chuyén viéc thyc thi chuong trinh dén dia chi duoc chi ra trong lénh. Chu y
rang, dich nhay dén phai ¢ trong cung khoi 2K cia by nhé chwong trinh voi
byte dau tién cia lénh theo sau 1énh AJMP.

Sé: byte 2

S0 chu ky 2

Ma doi twong aaa00001 aaaaaaaa

Ghi chu: aaa = A10 — A8 va aaaaaaaa = A7 — A0
Hoat dong (PC) « (PC) +2
(PC10 — PCO) « dia chi trang
e Mo ta:

""" T B R

| | :@ | | :®

| oy | L
""""""""""""""""" \J .
AIMP  AAA —@_T AAA; e T
______________________________________________ | |
------------------------------------------------------------- Iy
----------------------------- 2 KB e || 2 KB

.............................. I
| — v
R AIMP AAA ——
B I"‘ ------------------------------ @
|

............................... | @ eemeeeeseeeeeeeeeeseeeseeaas
............................... |
............................... + e

e Vidy: Cho biét trudc 1énh AJMP & vi tri 0345H va nhan AAA & vi tri 0123H cta b nhé chuong
trinh.

Sau khi thyc thi Iénh AJMP AAA thi: (PC)=0123H.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.6. LJIMP addrl16
o Chuc nang: Nhay dai (Long Jump).

o Mo ta: LIMP tao ra mot ré& nhanh khong diéu kién dén dia chi duoc chi ra trong lénh. Chu
y rang, dia chi dich cé thé & bat citr noi nao trong khong gian dia chi cia b
nhé chwong trinh 64KB. Cdc co khong bi anh huong.

Sé: byte 3
S0 chu ky 2
Ma doi tuwong 00010010 aaaaaaaa aaaaaaaa
Luu y: byte 2 chira cac bit dia chi tir A15-A8
byte 3 chira cac bit dia chi tr A7-A0
Hoat dong (PC) « addrl5 — addr0
o Mo ta:

______________________________ | — e —
! P i ! P i
| | :@ | | :@
| | | |

............................................................ |

LIMP AAA —2 AAA: e Tha

.............................................. Ly

.............................. I

______________________________________________ I v

_____________________________________________ RO,

.............................. I

............................................. |

.............................. 64 KB r—— 64 KB

PV e — - LIMP AAA ——

______________________________ ! BN ©)

|

.............................. I @ CEOEOEENEOEEOABEEEEEANEDEOEaS

______________________________ |

T e

T N o B
| | | |

_____ S S A I S A

e Vidu: Cho biét trudc 1énh LIMP & vi tri 0123H va nhdn AAA & vi tri 1234H cta bd nhé chuong
trinh.

Sau khi thyc thi Iénh LIMP AAA thi: (PC)=1234H.
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.7. SIMP rel
e Chitc nang: Nhay ngan (Short Jump).

o Mo ta: Diéu khién chuong trinh r& nhanh khong diéu kién dén dia chi dugc chi ra trong
Iénh. Chu y rang, tam nhay cho phép la 128 byte trwéce 1énh va 127 byte sau
1énh.

Sé: byte 2
S0 chu ky 2
Ma doi twong 10000000  eeceeceeee
Hoat dong (PC) « (PC) +2
(PC) « (PC) + byte 2
o Mo ta:
T T
| | :@ | | :®
| | | | | |
_______________________________ v |

]
@

T | i27bytes | ] 128 byees
............................... I
e I I —— |
............................... SIMP AAA ——
AAA: —_— (2)
|

............................... | @ eeeemeeeeceeeeeeeeee———————
_______________________________ |
T R
B B

| | | |

| | | |

o Luuy: Lénh STMP $ 12 mot 1énh vong lap vo tan (Iénh nhay tai chd), thuong dugc st

dung khi cﬁr} ké~t thuc mot chuong trinh diéu khién cta chip 8051 (luu y rdang cdc
tin hiéu ngat van hoat dong binh thuong, vi the ddy chinh la phuwong phdp duy
nhdt dé thodt khoi vong lap vo tan nay).
e Vi dy: Cho biét trusc 1¢nh STMP nam tai dia chi 0100H va nhin AAA nam tai dia chi 0123H
trong b nhé chuong trinh.

Sau khi thyc thi 1énh SIMP AAA thi: (PC)=0123H.

Gido trinh Vi xir ly. 96 Bién soan: Pham Quang Tri



Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.8. JMP @A+DPTR

e Chitc nang: Nhay gian tiép.

o Mo ta: Cong gi4 trj 8-bit khong dAu chira trong thanh ghi A vé6i con tro 16-bit va nap két
qua tong cho bo dém chuong trinh PC. Day chinh la dia chi cua 1énh keé tiép duoc
tim nap. Ca hai, thanh ghi A va con tro dir liéu déu khong bi thay doi. Cac co
khong bi anh huong.

S6 byte 1

S6 chu ky 2

Ma doi twong 01110011

Hoat dong (PC) « (PC) + (A) + (DPTR)

e Vidu: Cho biét truéc (A)=00H, 02H, 04H, 06H.

Sau khi thyc thi chudi 1énh:
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP_TBL:
AJMP AAA ;D¢ dai Iénh l1a 2 byte.
AJMP BBB ;D¢ dai lénh la 2 byte.
AJMP CCC ;P dai 1énh 13 2 byte.
AJMP DDD ;D¢ dai Iénh la 2 byte.
thi:  néu (A)=00H, chuong trinh dugc tiép tuc v6i 1énh tai nhin AAA.
néu (A)=02H, chuong trinh duogc tiép tuc voi 1énh tai nhian BBB.
néu (A)=04H, chuong trinh duoc tiép tuc véi 1énh tai nhin CCC.
néu (A)=06H, chuong trinh duoc tiép tuc voi Iénh tai nhan DDD.

5.9. JZ rel
o Chirc niang: Nhay néu ndi dung thanh ghi A bang 0.

o Mo ta: Néu tit ca cac bit clia thanh ghi A déu bing 0 thi nhdy dén dia chi cho trong 1énh
con nguoc lai tiép tuc voi Iénh tiép theo. Cdc co khong bi anh hwong. Noi dung
thanh ghi A khong bi thay doi.

S6 byte 2

S6 chu ky 2

Ma doi twong 01100000  eeeeeeee
Hoat dong (PC) «~ (PC)+2

IF (A) = 0 THEN
(PC) <« (PC) + byte 2

o Luu do:

Lénh tai
nhan rel
Chudi 1énh JZ rel
ti€p theo
v

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o Luuy: Tam nhay cta 1énh JZ rel bi gii han & khoang cach nhay tur -128 byte (nhay lui)
dén +127 byte (nhdy téi) ké tir 1énh ké tiép theo sau 1énh nhay c6 diéu kién nay.

e Vidu: Cho biét trudc (A)=01H.
Sau khi thyuc thi chudi 1énh:

JZ. AAA
DEC A
JZ BBB
thi chuong trinh dugc tiép tuc voi Iénh tai nhan BBB.
5.10. JNZ rel

e Chitc nang: Nhay néu noi dung thanh ghi A khac 0.

o Mo ta: Néu thanh ghi A ¢6 mot bit bt ky bing 1 thi nhay dén dia chi cho trong Iénh con
nguoc lai tiép tuc voi 1énh ti€p theo. Cdc co khong bi anh hwong. Noi dung thanh
ghi A khong bi thay doi.

So”: byte 2

S0 chu ky 2

Ma doi twong 01110000  eeeeeeee
Hoat dong (PC) « (PC)+2

IF (A) <> 0 THEN
(PC) « (PC) + byte 2

b Lénh tai
(A)#0 (A0 [nhan rel

(A)=0 1S
v

o L do:

Chubdi 1énh INZ rel
ti€p theo

v

o Luuy: Tam nhay cuia 1énh JNZ rel bi gi¢i han ¢ khoang cach nhay tir -128 byte (nhdy
lui) dén +127 byte (nhay toi) ke tu 1énh ke ti€p theo sau Iénh nhdy c6 dicu kién
nay.

e Vidy: Cho biét trudc (A)=00H.

Sau khi thue thi chudi 1énh:
JNZ AAA
INC A
JNZ BBB
thi chuong trinh dugc tiép tuc voi 1énh tai nhan BBB.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

5.11. CINE <dest-byte>, <src-byte>, rel
e Chitc ndng: So sanh va nhay néu khong bang.
o Mo ta: CJNE so sanh gia tri cua 2 toan hang (src-byte) va (dest-byte) r0i & nhanh dén dia
chi dugc chi ra trong 1énh néu cac gia tri cua 2 toan hang nay khong bang nhau.
CoCY=1 néu gia tri nguyén khong ddu ciia (dest- byte) nhé hon gid tri nguyén
khong dau cua (src-byte) va nguoc lai CY = 0. Khong co toan hang nao trong 2
toan hang bi anh huong.

o Cdc dang lénh:

CJNE A, direct, rel

S6 byte 3

S6 chu ky 2

Ma déi twong 10110101 aaaaaaaa eeeeeeee
Hoat dong (PC) « (PC)+3

IF (A) <> (direct) THEN
(PC) « (PC) + dia chi tvong ddi
IF (A) < (direct) THEN

(C)«1
ELSE
(C)«0
CJNE A, #data, rel

S6 byte 3
S6 chu ky 2
Ma doi twong 10110100 dddddddd eeeeeeee
Hoat dong (PC) « (PC)+3

IF (A) <> #data THEN
(PC) < (PC) + dia chi twong ddi
IF (A) < #data THEN

(C)«1
ELSE
(C) <0
CJNE Rn, #data, rel
S6 byte 3
S6 chu ky 2
Ma déi twong 10111rrr dddddddd eeeeeeee
Hoat dong (PC) « (PC)+3
IF (Rn) <> #data THEN
(PC) < (PC) + dia chi twong ddi
IF (Rn) < #data THEN
(C)«1
ELSE
(C) <0

Gido trinh Vi xir ly. 99 Bién soan: Pham Quang Tri



Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

CJNE @Ri, #data, rel

So byte 3
S6 chu ky 2
Ma doi twong 10110111 dddddddd eeeceeee
Hoat dong (PC) « (PC)+3
IF ((R1)) <> #data THEN
(PC) < (PC) + dia chi twong ddi
IF ((R1)) < #data THEN
(O)«1
ELSE
(C) «0
o Luu do:
+ CJNE A, direct, rel + CJNE A, #data, rel

T b _|Lénh tai ~ 3) _|Lénh tai
< (A) = (direc) i Giret | nhan rel < (A)=data (A)#data” |nhdn rel

(A) = (direct) § (A)=data §
irec I \ ata I \

Chuo1 [énh C = 0 n&u (A) > (direct) Chudi 1énh C = 0 néu (A)> data
ti€p theo C = 1n&u (A) < (direct) ti€p theo C =1néu (A) < data
+ CJNE Rn, #data, rel + CJNE @R, #data, rel

b _|Lénh tai . b _|Lénh tai
< (Rn) = data (Rn) #data |nhin rel < (Ri)) = data ((Ri) # data |nh4n rel

Rn) = dat Ri)) = dat
(kn) = data ST N (i) =data ST N

Chudi lénh C =0 néu (Rn) > data Chudi lé nh C =0 n&u ((Ri)) > data
ti€p theo C=1néu (Rn) < data ti€p theo C =1 néu ((Ri) < data

e Vidu I: Cho biét trudc (A)=34H, (01H)=(R1)=34H, (34H)=BIH.
Sau khi thuc thi chudi 1énh:
CIJNE A, 01H, AAA
CJNE @RI1, #9BH, BBB
thi chuong trinh dugc tiép tuc voi 1énh tai nhan BBB va co C=0.

e Vidu 2: Cho chudi lénh:
CLR C
MOV A, #40H
MOV 40H, #0B1H
CJNE A, 40H, AAA
MOV 40H, #1BH
AAA:
ADDC A, 40H
Sau khi thyc thi chudi 1énh thi (A)=F2H, (40H)=B1H, CY=0.

|
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidy3:Ung dung cho phep so sanh 16n hon hay nho hon. Gia su:
o Khi ta mudn nhdy dén nhan BIG néu (A) > #20H, thi cac I¢nh sau dugc st dung:
CJNE A, #20H, $+3 :So sénh’ (A) voi con s6 20H.
JNC BIG ;Nhay dén BIG néu (A) > #20H.

ooooooooooooooooooooooooooooooooooooooooooooo

CINE A, #20H, $+3 ;So sanh (A) véi con s6 20H.
JC SMALL :Nhay dén SMALL néu (A) < #20H.

e Luu y: Ky hiéu $ 1a mot ky hiéu cua trinh dich hgp ngtt, biéu thi dia,chi cua 1énh hién hanh (vi
CJINE co do dai lénh la 3 byte nén $+3 sé la dia chi cua lénh tiép theo CJINE, tuc la lénh
JC/JNCQ).

5.12. DJNZ <byte>, <rel-addr>
e Chitc ndng: Giam va nhay néu byte khéc 0.

o Mo ta: DJNZ giam byte chi ra boi todn hang dau trong 1énh va r& nhanh dén dia chi duoc
chi ra boi toan hang thtr hai trong 1énh néu két qua sau khi giam khac 0. Néu gid
tri ban dau cua byte la 00H ta sé co tran sang OFFH. Cac co khong bi anh huong.

o Cdc dang lénh:

DJNZ Rn, rel

S6 byte 2

S6 chu ky 2

Ma déi twong 1101 1rrr eeeeeeee
Hoat dong (PC) « (PC)+2

(Rn) « (Rn) -1
IF (Rn) <> 0 THEN
(PC) « (PC) + byte 2

DJNZ direct, rel

S6 byte 3

S6 chu ky 2

Ma déi twong 11010101 aaaaaaaa eeeeeeee
Hoat dong (PC) « (PC) + 2

(direct) « (direct) — 1
IF (direct) < > 0 THEN
(PC) « (PC) + byte 2
o Luuy: Khi 1énh nay duoc dung dé 1am thay ddi gia tri ciia mot port xut thi gia tri duoc
dung lam dir li¢u ban dau cla port dugc léy tr bo chdt dit lidu xuét, khong phai
duoc lay tir cac chan nhap.
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

o Luudo:

+ DJNZ Rn, rel + DJNZ direct, rel
(Rn) =(Rn) - 1 (direct) = (direct) - 1
v - : v ~ .
P _|Lénh tai ; b _|Lénh tai
<(Rn) _((F;I) #0 ®Rn)#0 | nhin rel (§ tfc_hor;ct) #0 irec) #0" | nhdn rel
. Ty
Chudi 1énh Chudi 1énh
ti€p theo tiép theo
v v
o Luuy: Khi I¢nh DINZ dugc thyc hién thi gié tri trong thanh ghi Rn dugc giam (-1) trudc

khi dem ra so sanh véi gia tri “0”.

e Vidu I: Cho chudi lénh sau:
MOV A, #50
MOV R2,#8
AAA: ADD A, #1
DJNZ R2,AAA
Sau khi thuc thi chudi Iénh thi (A)=58, (R2)=0.

e Vidu 2: Cho chudi lénh sau:
MOV A, #50
MOV R3, #56
AAA: ADD A, #1
DJINZ R3,AAA
e Sau khi thuc thi chudi 1énh thi (A)=106, (R1)=0.

e Vidu 3: Cho chudi lénh sau:
MOV A, #50
MOV RL1,#0
AAA: ADD A, #1
DJINZ R1,AAA
Sau khi thyc thi chudi lénh thi (A)=50, (R1)=0.

o Luuy rcing.' Qua ba vi du vé 1énh DJNZ & trén cho ta mot nhan xét nhu sau:
o Néu (Rn)=8 = Lénh ADD duoc thuc hién 8 lan.
o Néu (Rn)=56 = Lénh ADD dugc thuc hién 56 lan.
o Néu (Rn)=0 = Lénh ADD dugc thyc hién 256 lan.

5.13. NOP
e Chuc nang: Khong lam gi (No Operation).

oMb ta: Viéc thuce thi chuong trinh tiép tuc véi 1énh tiép theo. Khdng cé thanh ghi hay co
nao bi anh huong.
S6 byte 1
S6 chu ky 1
Ma doi twong 00000000
Hoat dong (PC) « (PC) + 1
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

Danh sach cac 1énh 1am dnh hwéng téi cac co CY, AC va OV
. ]

Instruction Flag Instruction Flag
C ov AL C oV AC

ADD X X X CLRC -

ADDC X A X CPLC X

SUBB X X X AML C it X

MLIL o A AML C /it X

DI O X ORL C bit X

DA, X ORL C /bit X

RRC X MO C bit X

RLC X CJNE X

SETBC 1

Ghi chu: X 14 ¢o twong tng bi anh hudng.

1 1a co twong ung bang 1.
IV. CAC Vi DU UNG DUNG VE TAP LENH:

° ,Vi du ] : Viét doan 1énh dé x6a thanh ghi A va sau d6 cong 9 vao thanh ghi A 10 lan. Sau khi
hoan tat thi cat gi4 tri trong thanh ghi A vao thanh ghi R7.

0 13 c& tuong tng bang 0.

MOV A, #0 :Xoa ACC, A=0.

MOV RO, #10 :Nap s6 lan lip, RO = 10.
BACK:

ADD A, #9 ;Cong thém 9 vao ACC.

DJNZ R0, BACK :Kiém tra sb lan lap lai, 10 lan.

MOV R7,A :Cat ACC vao thanh ghi R7.

e Vidy 2: Viét doan 1énh dé nap vao thanh ghi A véi gia tri FFH va sau d6 1iy bu thanh ghi A 500
lan.

MOV A, #0FFH ;Nap A= FFH.
MOV RO, #10 :Nap s6 lan lap 1, RO = 10,
LOOP:
MOV R1, #50 :Nap s6 lan lap 2, R1 = 50.
BACK:
CPL A :Lay bu ACC.
DINZ R1, BACK :Kiém tra s6 1an lip 2 (vong trong), 50 lan.
DJNZ RO, LOOP :Kiém tra sb 1an lap 1(vong ngoai), 10 lan.
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Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

e Vidu 3: Viét doan lénh dé x4c dinh xem RO c6 chira gia tri 0 hay khong? Néu khong thi nap vao
RO gia tri FFH.

Gidi
MOV A,R0 ;Chuyén ndi dung R5 vao A.

JNZ NEXT ;Nhay dén NEXT néu A ? 0 (thoat ra).
MOV RO, #0FFH :Nap RO =FFH néuA=0.

NEXT:

o Vidud4: Viét doan 1énh dé tim tong ctia 79H, FSH va E2H. Ghi byte thap cua tong vao RO va
byte cao cua tong vao R1.

MOV A, #0 :Xoa ACC,A=0.
MOV R1, #0 :Xoa R1,R1=0.
ADD A, #79H :Cong thém 79H (A = 79H, CY = 0).
INC NO_CY1 :Nhay néu CY = 0.
INC R1 :Néu CY = 1 thi tang R1.
NO_CY1:
ADD A, #0F5H :Cong thém F5H (A = 6EH, CY =1).
INC NO_CY2 :Nhay néu CY = 0.
INC R1 :Néu CY = 1 thi tang R1.
NO CY2:
ADD A, #OE2H :Cong thém E2H (A = 50H, CY = 1).
INC NO_CY3 :Nhay néu CY = 0.
INC R1 :Néu CY =1 thi ting R1.
NO CY3:
MOV RO, A :RO = 50H (byte thap), R1 = 02H (byte cao).

o Vi dy 5: Hé tbéng st dung 8051 co tan s6 dao dong cua thach anh 1a 11,0592MHz. Hay xac dinh
thoi gian can thict d€ thuc hién cac 1énh sau:

MOV R3, #55H DEC R3 DJNZ R2,AAA

LJIMP AAA SIMP AAA NOP

MUL AB

Giai
Chu ky may:
T uchine = 12 = 12 = 1’085(/‘5)
Jose 11,0592MHz

Lénh: S6 chu ky mdy: Thoi gian thuc hién:
MOV R3, #55H 1 t=1x 1,085 (us) = 1,085 (us)
DEC R3 1 t=1x 1,085 (us) = 1,085 (us)
DJNZ R2, AAA 2 t=2x 1,085 (us) =2,17 (us)
LIMP AAA 2 t=2x 1,085 (us) =2,17 (us)
SIMP AAA 2 t=2x 1,085 (us) =2,17 (us)
NOP 1 t=1x 1,085 (us) = 1,085 (us)
MUL AB 4 t=4x 1,085 (us) =4,34 (us)
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e Vidu 6: Hé thong sir dung 8051 ¢6 tan s6 dao dong ctia thach anh 1a 11,0592MHz. Hay xéc dinh
thoi gian can thiét dé thyc hién hoan tat doan Iénh sau:

MOV A, #55H
MOV P1,A
CPL A
END
Chu ky may:
Ty == 21 085(ss)
Jfose 1L0592MHz
Doan lénh: Sé chu ky may:
MOV A, #55H 1
MOV P1, A 1
CPL A 1
END

Téng thoi gian thuc hién doan 1énh trén 1a:
t=(1+1+1)x1,085 (us) =3,255 (us)

e Vidu7:Hg théng sir dung 8051 ¢6 tan s6 dao dong ctia thach anh 1a 11,0592MHz. Hay xéc dinh
thoi gian can thiét dé thyc hién hoan tat doan Iénh sau:

DELAY:
MOV Ra3, #200
DJNZ R3,$
RET
Giai
Chu ky may:
TMachine = 12 = 12 = 1’085(:‘”‘9)
Sfose 11,0592MHz
Doan lénh: Sé chu ky mdy:
DELAY:
MOV Ra3, #200 1
DJNZ R3,$
RET |

Téng thoi gian thyc hién doan I¢nh trén 1a:
t=[1+(2x200)+ 1]x 1,085 (us) =436,17 (us)
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e Vidu 8: Hé théng sir dung 8051 ¢6 tan so dao dong cua thach anh 1a 11,0592 MHz. Hay xac
dinh thoi gian can thiét dé thuc hién hoan tat doan 1énh sau:

Gidi
Chu ky may:
TMachine = 12 = 12 = 1,085(w)
Jose 11,0592MHz
Doan lénh: Sé chu ky mdy:

DELAY:

MOV R3, #250 1
HERE:

NOP |

NOP 1

NOP |

NOP |

DJNZ R3, HERE 2

RET |

Téng thot gian thuc hién doan 1énh trén la:
=[1+(@+1+1+1+2)x250)+ 1]x 1,085 (us) =1629,67 (us)

e Vidu: Viét doan 1énh dé c?t gia tri ctia thanh ghi R5, R6 va A vao ngan xép. Sau d6 iy ra va
cho lan lugt vao cac thanh ghi R2, R3 va B tuong tng.

Giai
PUSH 0SH :C4t R5 vao ngin xep
PUSH 06H :C4t R6 vao ngin x€p.
PUSH O0EOH :Cat ACC vio ngan xép.
POP O0FOH Lay tr ngan x€p cho vao B, (B) = (A).
POP 03H Lay tir ngan x€p cho vao R3, (R3) = (R6).
POP 02H :LAy tir ngan xép cho vao R2, (R2) = (R5).

o Vidu 10: Viét doan 1énh dé chuyén gia tri trong 6 nhd c6 dia chi 55H vao cac 6 nhd RAM tai
dia chi tir 40H — 44H, su dung:
o Ché d6 dinh dia chi truc tlép
o Ché d¢ dinh dia chi gian tlep (khong dung vong lap).
o Ché do dinh dia chi gian tiép (dung vong lip).

Giai
& Ché dj dinh dia chi truc tiép:
MOV A, #55H ;Nap gia tri S5H vao thanh ghi A.
MOV 40H, A ;Sao ndi dung cua A vao 6 nho 40H.
MOV 41H, A ;Sao ndi dung cua A vao 6 nho 41H.
MOV 42H, A ;Sao ndi dung cua A vao 6 nhd 42H.
MOV 43H, A ;Sao ndi dung cua A vao 6 nhd 43H.
MOV 44H, A ;Sao ndi dung cua A vao 6 nhd 44H.
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Truwong DH Cong nghiép Tp. HCM.

+ Ché dé dinh dia chi gidn tiép (khong dung vong lip):

MOV
MOV
MOV
INC
MOV
INC
MOV
INC
MOV
INC
MOV

A, #55H ;Nap gia tri 55H vao thanh ghi A.

RO, #40H :Nap dia chi bit diu, RO = 40H.

@RO, A :Sao ndi dung A vao 6 nhé do RO tré dén.
RO ;Tang con tro, RO = 41H.

@RO, A ;Sao ndi dung A vao 6 nhé do RO tro dén.
RO ;Tang con tro, RO = 42H.

@RO, A ;Sao ndi dung A vao 6 nhé do RO tro dén.
RO ;Tang con tro, RO = 43H.

@RO, A :Sao ndi dung A vao 6 nhé do RO tré dén.
RO ;Tang con tro, RO = 44H.

@RO, A :Sao ndi dung A vao 6 nhé do RO tré dén.

+ Ché dp dinh dia chi gidn tiép (dung vong lip):

MOV
MOV
MOV
LOOP:
MOV
INC
DJNZ

CLR
MOV
MOV
LOOP:
MOV

A, #55H ;Nap gia tri 55H vao thanh ghi A.

RO, #40H ;Nap di’a 9hi bat dau, RO = 40H.

R1, #5 ;Nap so0 lan 1dp lai, R1 = 5.

@RO, A :Sao noi dung A vao 6 nhé do RO tré dén.

RO ;Tang con tro.

R1, LOOP :Kiém tra s 1an 1dp cho dén khi s6 1an = 0.
e Vidu 11: Viét doan 1énh dé x6a 16 6 nhé RAM ndi c6 dia chi bat dau tir 60H.
Giai
A ; X0 ACC,A=0.
RO, #60H ;Nap di’a 9hi bat dau, RO = 60H.
R1, #16 ;Nap so6 lan 1dp lai, R1 = 16.
@RO, A ;Sao ndi dung A vao 6 nhd do RO trd dén.

INC
DJNZ

RO ;Tang con tro. ) .
R1, LOOP ;Kiém tra so lan 1ap cho dén khi s6 1an = 0.

e Vidy 12: Viét doan 1énh dé chuyén mot khéi dir 1iéu gom 10 byte tir vi tri 6 nhd RAM noi bat
dau tai dia chi 35H d¢én cac vi tri 6 nhd RAM ndi bat dau tai dia chi 60H.

MOV
MOV
MOV
LOOP:
MOV
MOV
INC
INC
DJNZ

Giai
RO, #35H :Nap dia chi bat dau (ngudn), RO = 35H.
R1, #60H :Nap dia chi bat dau (dich), R1 = 60H.
R2, #10 ;Nap s6 lan lap lai, R2 = 5.
A, @R0O ;Sao ndi dung 6 nhd do RO tro dén vao A.
@R1, A :Sao ndi dung A vao 6 nhé do R1 tré dén.
RO :Tang con trd (ngudn).
R1 ;Tang con tro (dich).
R2, LOOP ‘Kiém tra sb 1an 1ap cho dén khi s6 1an = 0.
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o Vidu I3: Gia s chit “DHCN” duoc luu trong ROM ndi tai ving nhé co dia chi bat dau l1a
200H. Hay phan tich cach chuong trinh sau day hoat dong va xac dinh xem chir “DHCN” s€ dugc luu
vao dau sau khi chuong trinh hoan tat?

ORG 0000H ;Pia chi luu chuong trinh trong ROM.

MOV DPTR, #200H ;Nap con tré vung dir li¢u, DPTR=200H.

CLR A :Xo0a ACC,A=0.

MOVC A, @A+DPTR :LAy dit liéu tai 6 nhé ROM do
:(A+DPTR) = 200H tr6 dén dua vao A.

MOV RO, A ;Cét dir lidu d6 vao RO.

INC DPTR ;Tang con tro, DPTR=201H.

CLR A :Xo0a ACC,A=0.

MOVC A, @A+DPTR ;Lay dir liéu tai 6 nhé ROM do
:(A+DPTR) = 201H tr6 dén dwa vao A.

MOV R1,A ;Cét dir liéu d6 vao R1.

INC DPTR ;Tang con tro, DPTR=202H.

CLR A :X0a ACC, A=0.

MOVC A, @A+DPTR :Lay dir liéu tai 6 nhé ROM do
:(A+DPTR) = 202H tr6 dén dua vao A.

MOV R2, A :Cét dir lidu d6 vao R2.

INC DPTR ;Tang con tro, DPTR=203H.

CLR A :Xo0a ACC, A=0.

MOVC A, @A+DPTR :Lay dit liéu tai 6 nhé ROM do
:(A+DPTR) = 203H tr6 dén dwa vao A.

MOV R3,A ;Cét dir liéu d6 vao R3.

SJIMP $ ;Dung chuong trinh.

ORG 200H ;Dia chi luu chuong trinh trong ROM.

MYDATA:
DB “DHCN” ;Khai bao dir liéu.
END :Két thiic chuong trinh.
Gidi

Theo chuong trinh trén, cac 6 nhd cua bd nhé chuong trinh (ROM) c6 dia chi 200H - 203H chtra
cac noi dung sau: (200H) = 44H = ‘D’, (201H) = 48H = ‘H’, (202H) = 43H = ‘C’, (203H) = 4EH =
‘N’

Dau tién voi (DPTR) = 200H va (A) = 0. Lénh MOVC A, @A+DPTR chuyén ndi dung ctia 6 nhé
c6 dia chi 200H (A + DPTR = 0 + 200H) trong ROM vao A. Thanh ghi A luc nay s€ chura gia tri 44H 1a
mi ASCII cua ky ty “D”. Ky tu ndy duogc cit vao thanh ghi RO.

Tiép theo, DPTR duogc ting 1én (DPTR = 201H) va A duoc xo04 (A = 0) dé lay nodi dung cua vi tri
nh¢ ké tiép trong ROM c¢6 dia chi 1a 201H (A + DPTR = 0 + 200H) vio A. Thanh ghi A luc nay sé& chira
gia tri 48H 1a ma ASCII cua ky tu “H”. Ky tu ndy duoc cit vao thanh ghi R1.

Qua trinh dién ra tuong ty nhu vay, sau khi hoan tat chuong trinh ta c6 (R0O) = 44H, (R1) = 48H,
(R2) =43H, (R3) =4EH la ma ASCII cua cac ky tu “D”, “H”, “C” va “N”.
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e Vidu I4: Gia st chit “TP.HCM” duogc luu trong ROM ni tai viung nh¢ ¢6 dia chi bat dau 1a
200H. Hay viét chuong trinh dé chuyén cac byte dir li¢u nay vao cac 6 nhd RAM ndi bat dau tir dia chi
40H.

& Phwong phdp sir dung bp dém dit lidu:

ORG 0000H ;Pia chi luu chuong trinh trong ROM.

MOV DPTR, #MYDATA ;Nap con tré vung dir li¢u.

MOV RO, #40H :Nap dia chi bat dau chira trong RAM.

MOV R1, #6 :Nap gié tri bo dém (s luong ky tu).
LOOP:

CLR A ; X0 ACC,A=0

MOVC A, @A+DPTR :Lay dit liéu tai 6 nhé ROM do

:(A+DPTR) tr6 dén dua vao A.

MOV @RO, A :Cit vao 6 nhé RAM do RO tro dén.

INC DPTR ;Tang con tro dir li¢u.

INC RO ;Tang dia chi ving RAM.

DJINZ R1, LOOP :Lip lai cho dén khi bo dém = 0.

SJMP $ ;Dung chuong trinh.

ORG 200H ;Dia chi luu chuong trinh trong ROM.
MYDATA:

DB “TP.HCM” ;Khai bao dir liéu.

END :Két thic chuong trinh.
& Phwong phdp sir dung ky tw NULL dé két thiic chudi:

ORG 0000H ;Dia chi luu chuong trinh trong ROM.

MOV DPTR, #MYDATA ;Nap con tré vung dit li¢u.

MOV RO, #40H ;Nap dia chi bat dau chira trong RAM.
LOOP:

CLR A ; X0 ACC,A=0

MOVC A, @A+DPTR :Lay dit liéu tai 6 nhd ROM do

:(A+DPTR) tr6 dén dua vao A.

JZ EXIT :Thoat ra néu c¢6 ky tu NULL.

MOV @RO, A :Cét vao 6 nhé RAM do RO tro dén.

INC DPTR ;Tang con tro dir li¢u.

INC RO ;Tang dia chi ving RAM.

SIMP LOOP ;Lap lai.
EXIT:

SJIMP $ ;Dung chuong trinh.

ORG 200H ;Pia chi luu chuong trinh trong ROM.
MYDATA:

DB “TP.HCM”, 0 ;Khai bao dir li¢u, c6 ky ty NULL.

END :Két thiic chuong trinh.
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o Vidy 15: Viét chuong trinh dé lay gié tri x tir P1 va lién tuc guri gia tri x> dén P2.

Gidi
ORG 0000H ;Dia chi luu chuong trinh trong ROM.
MOV DPTR, #MYDATA ;Nap con tré vung dir li¢u.
MOV P1, #0FFH :C4u hinh P1 13 port nhap.
LOOP:
MOV A, P1 :LAy s6 liéu x tir P1.
MOVC A, @A+DPTR :Léy gia tri x* tir vang dit liéu.
MOV P2,A :Xuét gi tri x* ra P2.
SIMP LOOP ;Lap lai.
ORG 200H ;Dia chi luu chuong trinh trong ROM.
MYDATA: :Vung dit liéu trong tmg tir 0% - 9°.
DB 0,1,4,9,16,25,36,49,64,81
END

o Vi dL,l 16. Viét doan 1énh tinh téng cac gi’é tri ctia cac 6 nhé RAM ndi co dia chi 40H — 44H. Két
qua byte thap cat vao thanh ghi A va byte cao cat vao thanh ghi B.

Gidi
MOV RO, #40H ;Nap dia chi bt dau chua trong RAM.
MOV R1, #5 :Nap gié tri bo dém (s luong 6 nhé).
CLR A :X04d ACC,A=0.
MOV B, A ; X04 thanh ghi B, B=0
LOOP:
ADD A, @R0O :Cong nodi dung 6 nhé do RO tré dén vao A.
INC NO _CY :Nhay néu khong c6 nhd, CY = 0.
INC B :Tang thanh ghi B néu ¢6 nhé, CY = 1.
NO_CY:
INC RO :Tang con tro dén 6 nho ké tiép.
DJINZ R1, LOOP :Lap lai cho dén khi bo dém = 0.

e Vidu 17: Viét doan Iénh tinh tong hai s6 16 bit 1a 3CE7H va 3B8DH. Cat két qué vao R7 (byte
cao) va R6 (byte thap).

Giai
CLR C ; Xoa c¢o nhd, CY = 0.
MOV A, #OETH :Nap byte thip 1 vao A, A=E7H.
ADD A, #8DH :Cong byte thip 2 vao A, A=74H, CY = 1.
MOV R6, A :Luu byte thap cta tong vao R6.
MOV A, #3CH ;Nap byte cao 1 vao A, A= 3CH.
ADDC A, #3BH ;Cong c6 nhd byte cao 2 vao A, A = 78H.
MOV R7, A :Luu byte cao cia tong vao R7.
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e Vidu 18: Viét doan 1¢nh tinh tong cia 5 di¥ liéu BCD duoc luu trong RAM noi tai dia chi bét
du tir 40H nhu sau: (40H) = 71H, (41H) = 11H, (42H) = 65H, (43H) = 59H, (44H) = 37H. Két qua
dugc luu vao thanh ghi R7 (byte cao) va thanh ghi A (byte thap) dudi dang s6 BCD.

MOV
MOV
CLR
MOV
LOOP:
ADD
DA
JNC
INC
NO_CY:
INC
DJINZ

Gidi
RO, #40H ;Nap dia chi bét dau chua trong RAM.

R1, #5 :Nap gia tri bo dém (s6 luong 6 nhé).

A :X0a ACC, A=0.

R7, A ;X04 thanh ghi R7, R7=0

A, @R0 :Cong ndi dung 6 nhd do RO tré dén vao A.
A :Hiéu chinh thanh s6 BCD.

NO _CY :Nhay néu khong c6 nh¢, CY = 0.

R7 :Tang thanh ghi R7 néu ¢6 nhg, CY = 1.
RO ;Tang con tro dén 6 nhd ké tiép.

R1, LOOP :Lap lai cho dén khi b dém = 0.

e Vidu 19: Viét doan I¢nh dé nhan dit li¢u du6i dang s6 HEX trong pham vi 00H — FFH tir Port 1
va chuyén do1 vé dang thap phan. Luu cac s6 vao cac thanh ghi R7 (LSB), R6 va R5 (MSB).

MOV
MOV
MOV
DIV

MOV
MOV
DIV

MOV
MOV

Giai
P1, #0FFH :C4u hinh P1 13 port nhép.
A, P1 ;Poc dir liéu tir P1.
B, #10 ;Nap B = 10.
AB :Chia cho 10, tach lay s cao/sd thap.
R7,B ;Luu gia tri hang don vi vao R7.
B, #10 ;Nap B = 10.
AB :Chia cho 10, tach lay s cao/sd thap.
R6, B ;Luu gid tri hang chuc vao R6.
R5, A ;Luu gid tri hang tram vao RS.

* Vidu20: Viét doan 1énh doc va kiém tra Port 1 xem c6 chira gia tri 45H hay khong? Néu (P1) =
45H thi xuat gia tri 99H ra Port 2, nguoc lai thi thoat khoi doan 1€nh.

MOV
MOV
MOV
MOV
XRL
JNZ
MOV
EXIT:

Giai
P2, #00H ; Xoa P2, P2=0.
P1, #0FFH :C4u hinh P1 13 port nhap.
RO, #45H ;Nap RO = 45H, gia tri can kiém tra.
A, P1 ;Poc dir liéu tir P1.
A, R0 ‘Kiém tra dit liéu c6 béng 45H, néu béng thi
EXIT :A =0, khong bang thi A ? 0.
P2, #99H :Nap P2 = 99H néu P1 =45H (A =0).

e Vidy 21:Viét doan lénh d¢ 1iy bu 2 gia tri chtra trong thanh ghi RO.

MOV
CPL
ADD

Giai
A, R0 ;Nap du licu can léy bu vao A.
A :Lay bu 1.
A, #1 :Cong thém 1 dé duoc bu 2.
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e Vidy 22: Viét doan lénh kiém tra thanh ghi A xem c6 chira gia tri 99H hay khong? Néu (A) =
99H thi nap gia tri FFH vao thanh ghi R1, nguoc lai thi nap gié tri 00H vao thanh ghi R1.

MOV R1, #0 ;Nap RO = O0H.

CJNE A, #99H, NEXT ;So sanh A vdi gia tri 99H, néu khong
;bang thi nhay dén NEXT.

MOV R1, #0FFH :Nap RO = FFH néu A = 99H.

NEXT:

o Vidu 23: Gia st mdt cam bién nhiét duoc ndi téi ngd vao P1. Hiy viét doan 1énh doc nhiét do
va so sanh vadi gia tri 75. Dya vao két qua kiém tra dé dat gia tri nhiét do vao cac thanh ghi nhu sau:
Néu t=75°C thi (A) = 75.
Néu t < 75°C thi (R1) =t.
Néu t > 75°C thi (R2) = t.

Gidi
MOV P1, #0FFH :Cau hinh P1 13 port nhap.
MOV A, P1 ;Poc dir ligu (t) tur P1.

CINE A, #75,0VER ;So sanh dit lidu (t) v6i gié trj 75, néu
;khong bang thi nhady dén OVER.

SIMP EXIT :Néu A = 75 thi thoat chuong trinh.
OVER: ;Truong hop khi dit 1iéu (t) khac 75.
INC NEXT :Nhay dén NEXT néu dit liéu (t) > 75, C=0.
MOV R1,A :Néu dir liéu (t) < 75 thi nap dit liéu vao
SJMP EXIT ;R1 (R1 =A =t) va thoat chuong trinh.
NEXT: ;Truong hop khi dir ligu (t) > 75.
MOV R2, A ;Nap dir li¢u vao R2 (R2=A =1).
EXIT:

e Vidu 24: Viét doan I¢nh lién tuc kiém tra gi4 tri tai Port 1 néu gia trj ndy khac 63H. Néu (P1) =
63H thi thoat doan 1énh khong kiém tra nira.

Gidi

MOV P1, #0FFH :C4u hinh P1 13 port nhép.
HERE:

MOV A, P1 ;Poc dir ligu tir P1.

CJNE A, #63H, HERE ;Duy tri kiém tra dén khi P1 = 63H.
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o Vidu25: Gia st cac 6 nhé trong RAM noi c6 dia chi tir 40H — 44H chutra nhiét d§ cua cac ngay
duoc chi ra dudi day. Hay viét doan 1énh kiém tra xem c6 gia tri nao béng 65 khong? Néu c6 thi dat dia
chi ctia 6 nh¢ d6 vao R4, nguogc lai thi dat R4 = 0.

(40H) = 76, (41H) =79, (42H) = 69, (43H) = 65, (44H) = 64

MOV R4, #0 ; X0a R4 =0.
MOV RO, #40H ;Nap dia chi bét dau chua trong RAM.
MOV R1, #5 ;Nap gia tri b dém (sé lugng 6 nho).
MOV A, #65 ;Nap gia tri can tim vao A, A = 65.
BACK:
CJNE A, @R0, NEXT ;So sanh dit liéu do RO tro dén véi 65.
MOV R4, R0 :Néu bang thi luu dia chi 6 nhé d6 vao R4.
SJMP EXIT ;Thoat chuong trinh.
NEXT: :Truong hop dit liéu do RO tré dén khac 65.
INC RO :Tang con tro dén 6 nho ké tiép.
DJINZ R2, BACK :Lap lai cho dén khi bo dém bang 0.
EXIT:

e Vidu 26: Viét doan 1énh tim tong cac chit s6 1 trong thanh ghi RO.

Gidi

MOV R1, #0 :Xo04 R1 =0, luu sb chir s6 1.

MOV R2, #8 :Nap gié tri bo dém (sd bit kiém tra).

MOV A, RO ;Nap dir li¢u can kiém tra tir RO vao A.
LOOP:

RLC A ; Xoay trai, dua bit can kiém tra vao cd CY.

JNC NEXT ‘Kiém tra co CY.

INC R1 :Tang gia tri cia R1 néu co CY = 1.
NEXT:

DJINZ R2, LOOP :Lap lai cho dén khi bo dém bang 0.

e Vidu 27: Viét doan 1énh dé chuyén doi s6 BCD nén chira trong thanh ghi A thanh hai s ASCII

va chtra hai s6 nay trong thanh ghi R2 va R3.

Gidi

MOV A, #29H :Nap A = 29H, mi BCD nén ctia s6 29.
MOV R2, A :Luu lai sé BCD can chyén ddi trong R2.
ANL A, #0FH :Xo04 (che) 4 bit cao ctia sé BCD (A = 09H).
ORL A, #30H :Chuyén thanh ma ASCII (A = 39H).

MOV R3, A :Cit vao R3 (R3 = 39H — md ASCII cia 9).
MOV A, R2 :L4y lai s6 BCD ltc ban dau (A = 29H).
ANL A, #0FOH :Xoa (che) 4 bit thap ctua s BCD (A=20H).
SWAP A :Hoan chyén vi tr 4 bit cao vap bit thap.
ORL A, #30H :Chuyén thanh mi ASCII (A = 32H).

MOV R2, A :Cit vao R2 (R2 = 32H — md ASCII cia 2).
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o Vidu28: Gia s bit P2.3 12 mdt dau vao va bicu dién nhiét do cia mot 1o say. Néu P2.3 =1 ¢6
nghia la 10 qua nong. Hay lién tuc kiém tra bit nay, néu nhiét do qua cao thi hdy gui mot xung muc cao
dén P1.5 dé bat coi bao hi¢u.

JNB P2.3,$ ;Duy tri kiém tra du vao.
SETB P1.5 :Khi P2.3 = 1, tao murc cao cho P1.5 rdi
CLR P1.5 ;tao murc thép cho P1.5, phat mdt xung.

e Vidu 29: Viét doan lénh kiém tra xem thanh ghi A c6 chira mot s6 chin hay khong? Néu c6 thi
chia cho 2, néu khong thi tang Ién 1 dé chan hoa s6 do roi chia né cho 2.

MOV B, #2 :Gan s chia, B =2.
JNB ACC.0, OK :Kiém tra néu 14 s6 chin thi nhay dén OK.
INC A -Chén hoa néu 14 s6 1é.
OK:
DIV AB ;Chia A cho 2.

V. PHAN BAI TAP:
o Truy xudt RAM ngi (theo 2 cdch: dinh dia chi 6 nhé trwc tiép va gidn tiép):
Bai 1: Viét doan 1énh ghi (chuyén) gia tri 40H vao 6 nhd 30H cua RAM ndi.
Bai 2: Viét doan 1énh x6a ndi dung 6 nhé 31H cia RAM ndi.
Bai 3: Viét doan 1énh ghi (chuyén) ndi dung thanh ghi A vao 6 nhd 32H ciia RAM ndi.
Bai 4: Viét doan 1énh ghi (chuyén) ndi dung 6 nhé 33H cua RAM noi vao thanh ghi A.
Bai 5: Viét doan 1é€nh ghi (chuyén) ndi dung 6 nhd 34H cia RAM ndi vao 6 nhd 35H cua RAM

Bai 6: Viét doan 1énh ghi (chuyén) ndi dung thanh ghi R4 vao 6 nhé 36H ciia RAM noi.

Bai 7: Viét doan 1énh ghi (chuyén) ndi dung 6 nhé 37H ciia RAM ndi vao thanh ghi RS5.

Bai 8: Viét doan 1énh ghi (chuyén) ndi dung thanh ghi A vao thanh ghi R1.

Bai 9: Viét doan 1énh ghi (chuyén) nodi dung thanh ghi R2 vao thanh ghi A.

Bai 10: Viét doan 1énh ghi (chuyén) gia tri ABH vao thanh ghi A.

Bai 11: Viét doan 1énh ghi (chuyén) gia tri CDH vao thanh ghi R3.
o Truy xuit RAM ngoai:

Bai 1: Viét doan 1énh ghi (chuyén) gia tri 40H vao 6 nhé 30H cia RAM ngoai (RAM ngodi ¢6
dung luong <256 byte).

Bai 2: Viét doan 1énh x6a 6 nhd 31H ciia RAM ngoai (RAM ngodi ¢6 dung lwong <256 byte).

Bai 3: Viét doan 1énh ghi (chuyén) ndi dung 6 nhé 32H cia RAM ngoai vao thanh ghi A (RAM
ngoai co dung luong <256 byte).

Bai 4: Viét doan 1énh ghi (chuyén) ndi dung thanh ghi A vao 6 nhé 33H ctia RAM ngoai (RAM
ngoai co dung luong <256 byte).

Bai 5: Viét doan 1énh chuyén dir liéu 6 nhé 34H cia RAM ngoai vao 6 nhé 35H cia RAM
ngoai (RAM ngoai co dung luwong <256 byte).
|
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Bai 6: Viét doan 1énh ghi (chuyén) gia tri 40H vao 6 nhé 1230H cia RAM ngoai (RAM ngodi
co dung luong > 256 byte).

Bdi 7: Viét doan 1énh x6a 6 nhd 1231H ctia RAM ngodi (RAM ngodi ¢é dung lirong > 256
byte).

Bai 8: Viét doan 1énh ghi (chuyén) ndi dung 6 nhd 1232H ciia RAM ngoai vao thanh ghi A
(RAM ngoai co dung luwong > 256 byte).

Bai 9: Viét doan 1énh ghi (chuyén) ndi dung thanh ghi A vao 6 nhé 1233H cua RAM ngoai
(RAM ngoai co dung luwong > 256 byte).

Bai 10: Viét doan 1énh chuyén dir liéu 6 nhé 1234H cia RAM ngoai vao 6 nhé 1235H cua
RAM ngoai (RAM ngoai co dung lwong > 256 byte).

e Truy xuit Port:
Bai 1: Viét doan 1énh xuit (ghi) gia tri OFH ra Port 1.
Bai 2: Viét doan 1énh xuét (ghi) gia tri FOH ra Port 2.
Bai 3: Viét doan 1énh xuat (ghi) ndi dung thanh ghi A ra Port 1.
Bai 4: Viét doan 1énh nhap (doc) tir Port 1 vao thanh ghi A.
Bdi 5: Viét doan 1énh nhap (doc) tu Port 1 va xuét ra Port 2.
Bdi 6: Viét doan 1énh xuit (ghi) nd1 dung 6 nhé 37H ciia RAM ndi ra Port 3.
Bai 7: Viét doan 1énh nhap (doc) tir Port 2 vao 6 nh¢d 38H cua RAM noi.
Bai 8: Viét doan 1énh xudt mic 1 (mirc logic cao) ra chan P1.0
Bai 9: Viét doan 1énh xuit mirc 0 (mirc logic thdp) ra chan P1.1
o Truy xuit RAM ngi, RAM ngoai va Port:
Bai 1: Viét doan 1énh chuyén 6 nhé 40H (RAM néi) vao 6 nhé 2000H (RAM ngoai).
Bai 2: Viét doan 1énh chuyén ndi dung 6 nhé 2001H (RAM ngodi) vao 6 nhé 41H (RAM néi).
Bdi 3: Viét doan lénh nhép (doc) tir Port 1 vao 6 nhd 42H (RAM ndi).
Bai 4: Viét doan 1énh nhap (doc) tir Port 1 vao 6 nhd 2002H (RAM ngoai).
Bai 5: Viét doan 1énh xuét (ghi) ndi dung 6 nhé 43H (RAM ngi) ra Port 1.
Bai 6: Viét doan 1énh xudt (ghi) noi dung 6 nhé 2003H (RAM ngodi) ra Port 1.
o Swrdung vong lap:
Bai 1: Viét doan 1énh x6a 20 6 nhé RAM ndi c6 dia chi bat dau 1a 30H.
Bai 2: Viét doan 1énh x6a cac 6 nhd RAM ndi tir dja chi 20H dén 7FH.
Bai 3: Viét doan 1énh x6a 250 6 nhé RAM ngoai c6 dia chi bat dau 1a 4000H.
Bai 4: Viét doan 1énh x6a 2500 6 nhd RAM ngoai c6 dia chi bat dau 1a 4000H.
Bai 5: Viét doan 1énh x6a cac 6 nhé RAM ngoai tir dia chi 2000H dén 205FH.
Bai 6: Viét doan 1énh x6a cac 6 nhé RAM ngoai tir dia chi 2000H dén 3FFFH.

Bai 7: Viét doan 1énh x6a toan bd RAM ngoai ¢d dung lugng 8KB, biét rﬁng dia chi dau la
2000H.

Gido trinh Vi xir ly. 115 Bién soan: Pham Quang Tri



Chuwong 3: Tdp lénh cua 8051. Truwong DH Cong nghiép Tp. HCM.

’Bdi 8: Viét doan lénh chuyéq mot chudi dir liéu gém 10 byte trong RAM noi c6 dia chi dau la
30H dén vung RAM ndi c6 dia chi dau la 40H.

Bai 9: Viét doan l1énh chuyén mot chuéi dir liéu gdm 100 byte trong RAM ngoai c¢6 dia chi dau
la 2000H dén vung RAM ngoai co6 dia chi dau 1a 4000H.

 Bdi 10: Viét doan 1énh chuyén mot chudi dir ligu gom 1000 byte trong RAM ngoai ¢6 dia chi

dau 1a 2000H dén vung RAM ngoai c6 dia chi dau 1a 4000H.

Bai 11: Viét dogn 1énh chuyén mot chudi dit ligu gom 10 byte trong RAM ndi ¢ dia chi dau la
30H dén vung RAM ngoai c6 dia chi dau la 4000H.

Bai 12: Viét doan 1énh chuyén mot chudi dir liéu gdm 10 byte trong RAM ngoai c6 dia chi dau
la SFOOH dén ving RAM noi c6 dia chi dau l1a 40H.

Bai 13: Cho mjt chudi dir ligu gom 20 byte lién tiép trong RAM noi, bat dau tir dia chi 20H.
Hay viét doan 1énh lan luot xuat cac dit liéu nay ra Port 1.

Bai 14: Gia st Port 1 dugc ndi dén mot thict bi phat dit liéu (vi du nhu 8 nut nhén). Hay viét
doan 1énh nhan lién tiép 10 byte dir liéu tur thi€t bi phat nay va ghi vao 10 6 nhé (RAM ndi) lién ti€p
bat dau tr 6 nhé SO0H.

o Tao tré:

Bai 1: Viét chuong trinh con delay 100s, biét rang fosc dung trong hé thong l1a:
a. 6 MHz.
b. 11,0592 MHz.
c. 12 MHz.
d. 24 MHz

Bdi 2: Viét chuong trinh con delay 100ms, biét réng fosc dung trong hé théng la:
a. 6 MHz.
b. 11,0592 MHz.
c. 12 MHz.
d. 24 MHz

Bdi 3: Viét chuong trinh con delay ls, biét r@fmg fosc dung trong hé théng la:
a. 6 MHz.
b. 11,0592 MHz.
c. 12 MHz.
d. 24 MHz

e Tao xung:

Bai 1: Viét doan 1énh tao mot xung duong (_I_I_) tai chan P1.0 v6i d6 rong xung 1ms, biét
I'él’lg fOSC =12 MHz.

Bdi 2: Viét doan 1énh tao chudi xung vuong cé f= 100 KHz tai chan P1.1 (fpsc =12 MHz).

Bdi 3: Viét doan 1énh tao chudi xung vuong c6 £ =100 KHz va c6 chu ky lam viéc D = 40% tai
chan P1.2 (fOSC =12 MHZ)

Bdi 4: Viét doan 1énh tao chudi xung vuong cé f= 10 KHz tai chan P1.3 (fosc =24 MHz).

Bai 5: Viét doan 1énh tao chudi xung vuong c6 =10 KHz va c6 chu ky lam viéc D = 30% tai
chan P1.3 (fOSC =24 MHZ)

Bai 6: Viét doan 1énh tao chudi xung vudng c6 £= 10 Hz tai chin P1.4 (fysc =12 MHz).

Bai 7: Viét doan 1énh tao chudi xung vuéng c¢é f = 10 Hz va ¢6 chu ky lam viéc D = 25% tai
chan P1.5 (fOSC 211,0592 MHZ)

e Cdc phép todan:
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Bai 1: Cho mdt chudi s6 8 bit khong dau trong RAM noi gom 10 sb bat dau tir 6 nhg 30H. Hay
viét chuong trinh con cong chudi sé ndy va ghi két qua vao 6 nhd 2FH trong RAM ndi (gid sir két qua
nhé hon hodc bang 255).

Bai 2: Cho mot chudi sb 8 bit khong ddu trong RAM noi gdm 10 sb bat dau tir 6 nhé 30H. Hay
viét chuong trinh con cong chudi s6 ndy va ghi két qua vao hai 6 nhé 2EH:2FH trong RAM néi (6 nhé
2EH chita byte cao ciia két qua va é nhé 2FH chira byte thdp ciia két qua).

Bai 3: Cho mot chudi s6 16 bit khong ddu trong RAM ndi gém 10 sb bat dau tir 6 nhé 30H theo
nguyén tac 6 nh¢ co dia chi nho hon chura byte cao va 6 nh¢ ¢6 dia chi 16n hon chira byte thap. (Vi du:
byte cao ciia s6 16 bit dau tién duwoc cdt tai 6 nhé 30H va byte thap cia sé 16 bit dau tién duwoc cat tai
0 nho 31H, byte cao cua s6 16 bit thir hai dwoc cdt tai é nhé 32H va byte thap ciia s6 16 bit thir hai
dwoe cdt tai 6 nhé 33H). Hiy viét chuong trinh con cong chudi sd nay va cat két qua vao hai 6 nhé
2EH:2FH trong RAM ngi.

Bai 4: Twong ty nhu cac bai 1, 2, 3 nhung thuc hién dbi voi phép tri.

Bai 5: Viét chuong trinh con 1dy bu 2 s6 16 bit chira trong hai thanh ghi R2:R3.

e So sanh:

Bdi 1: Cho hai sb 8 bit, sb thir nhat chira trong 6 nhd 30H, s6 thir hai chtra trong 6 nhd 31H.
Viét chuong trinh con so sanh hai s6 nay. Néu s6 thir nhat 16n hon hozc bang so tht hai thi set co FO,
néu nguoc lai thi x6a co FO.

Bdi 2: Cho hai sb 16 bit, s6 thir nhit chta trong hai 6 nhé 30H:31H, sb th hai chira trong hai 6
nh& 32H:33H. Viét chuong trinh con so sanh hai s nay. Néu sb thtr nhét 16n hon hodc bang sé thir hai
thi set ¢ FO, néu nguoc lai thi x6a co FO.

Bai 3: Cho mdt chudi ky ti dudi dang md ASCII trong RAM ndi, dai 20 byte, bat dau tir dia chi
50H. Viét doan 1énh xuat cac ky tu in hoa c6 trong chudi nay ra Port 1. Biét ring ma ASCII cua ky tu
in hoa 1a tir 65H (chit A) &n 90H (chit Z).

Bdi 4: Viét doan 1énh nhap mot chudi ky tu tir Port 1 dudi dang ma ASCII va ghi vao RAM
ngoai, bit dau tir dia chi 0000H. Biét ring chudi nay két thiic bang ky tu CR (c6 ma ASCII la ODH) va
ghi ca ky tu nay vao RAM.

Bai 5: Viét doan 1énh nhap mot chudi ky tu tir Port 1 dudi dang md ASCII va ghi vio RAM
ngoai, bit dau tir dia chi 0000H. Biét ring chudi nay két thiic bang ky tu CR (cé ma ASCII la ODH) va
khong ghi ky tu ndy vao RAM.

Bai 6: Viét doan 1énh nhap mot chudi ky tu tir Port 1 dudi dang md ASCII va ghi vio RAM
ngoai, bit dau tir dia chi 0000H. Biét ring chudi nay két thiic bang ky tu CR (c6 ma ASCII la ODH) va
khong ghi ky tir ndy vao RAM ma thay bang ky tw NULL (c6 ma ASCII la 00H).

Bai 7: Cho mot chudi ky tu dudi dang ma ASCII trong RAM ndi, dai 20 byte, bét dau tir dia chi
50H. Viét doan lénh dbi cac ky tu in hoa ¢ trong chudi nay thanh ky ty thuong. Biét raing ma ASCII
cta ky tu thuong bang ma ASCII cua ky ty in hoa cong thém 32H.

Bai 8: Cho mot chudi ky tu s6 dudi dang ma ASCII trong RAM noi, dai 20 byte, bat dau tir dia
chi 50H. Viét doan lénh d6i céac ky tu ) nay thanh ma BCD. Biét réng ma ASCII cua cac ky tu s6 1a tur
30H (s6 0) dén 39H (s6 9).

e Sirdung Iénh nhdy cé diéu ki¢n:

Bai 1: Cho mot chudi dit liéu duéi dang sb co dau trong RAM ngoai, dai 100 byte, bit dau tir
dia chi 0100H. Viét doan 1énh lan luot xuét cac dir liéu trong chudi ra Port 1 néu 1a s6 duong (xem sé 0
la dirong) va xuét ra Port 2 néu 1a s am.

Bai 2: Cho mdt chudi dir liéu dudi dang s6 ¢6 dau trong RAM ngoai, bt dau tir dia chi 0100H
va két thuc béng s6 0. Viét doan 1énh 1an luot xuit cac dit liéu trong chudi ra Port 1 néu 1a sb duong va
xuét ra Port 2 néu 1a sb am.
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Bai 3: Cho mét chudi dir liéu dudi dang $0 khong dau trong RAM ngoai, bat dau tir dia chi
0100H va d6 dai chudi 1a ndi dung 6 nhd 00FFH. Viét doan 1énh dém sb sé chin (chia hét cho 2) ¢6
trong chudi va ct vao 6 nhd 00FEH.

Bai 4: Cho mot chudi dit liéu dudi dang ) khong dau trong RAM ngoai, bat dau tir dia chi
0100H va d6 dai chudi 1a ndi dung 6 nhd 00FFH. Viét doan 1énh ghi cac s6 chan (xem s6 0 la s6 chan)
c6 trong chudi vaio RAM ndi bat dau tir dia chi 30H cho dén khi gap s6 1¢ thi ding.

Bai 5: Viét chuong trinh con c6 nhiém vu ldy mot byte tir mot chudi data gdm 20 byte cét trong
RAM ngoai bat dau tir dia chi 2000H va xuét ra Portl. Mdi lan goi chwong trinh con chi xuat mot
byte, 1an goi ké thi xuat byte ké tiép, 1an goi thir 21 thi lai xuét byte déu, ...

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

CHUONG 4 ‘
HOAT PONG CUA BO PINH THOI
(TIMER)

L. MO DAU:
B6 dinh La chudi cdc FF (mdi FF 1a 1 mach chia 2).
thoi 4 Ngo vao: nhin tin hi€u xung clock tu ngu6n xung.
(TIMER) \ Ng6 ra: truyén tin hiéu xung clock cho FF bdo tran (cd tran).
f: tan sO 5 vao.
B6 dinh thai n bit | - AnSOXURENEO VAo
! IN (n ting) OUT 22" £/2™ tan s6 xung ngo ra.

n: s lugng FF trong bo dinh thai.

e Tén sb: tan s xung ngd ra bang tan sb xung ngd vao chia cho 2.
e Gia tri: gia tri nhi phan trong cac FF cua by dinh thoi 1a s6 dém cua cac xung clock tai ngd vao
tur khi bo dinh thoi bat dau dem.

e Tran: xay ra hién twong tran (co tran = 1) khi s6 dém chuyén tir gia trj 16n nhit xudng gia tri
nho nhat cua bo dinh thoi.
Vi du: B dinh thoi 16 bit (chira 16 FF bén trong).

v Jiv
o Tansd: fOUT 216 65536

o Gia tri: sb dém‘nam trong khoang 0 (0000H) — 65535 (FFFFH).
o Tran: co tran bang 1 khi s6 dém tir FFFFH chuyén xuéng 0000H.

Hinh minh hoa don gidn hoat dong cua bd dinh thoi 3 bit:

D SET Q L D SET Q Flag

>

DSETQ
>

Clock —C>

CLR 6 CLR 6

MSB

Q B
Q Cd tran dugc set
- khi bd dinh thdi
: Q,Z bi tran (s6 dé€m
S6 dém 1] 1 2 3 4 5 6 7 0 t 7 xu6ng 0)

Flag ‘\/
Hinh 4.1.1: B6 dinh thoi 3 bit. (a) SO do logic. (b) Gidn d6 thoi gian.

Hoat dong cta mdt bd dinh thoi 3 bit don gian dugc minh hoa trong hinh trén. Mdi mot tang 1a D
FF kich khéi canh am hoat dong nhu mdt mach chia 2 do ta ndi ngd ra Q v6i ngd vao D. Flipflop co
(Flag FF) 1a mét mach chdt D duge set bang 1 boi tang cudi cta bd dinh thoi. Gian d6 thoi gian cho
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

thay tang thi nhat (Qy) chia 2 tan sb xung clock, tang thir hai (Q,) chia 4 tan s6 xung clock, ... S6 dém
dugc ghi ¢ dang thap phan va duoc kiém tra d& dang bang cach khao sat trang thai cua 3 ﬂlpﬂop Vi
du, s6 dém 1a 4 xuét hién khi Q, =1, Q, = 0, Q, = 0. Céc flipflop & trén 1a cac flipflop tac dong canh
am (nghia la trang thdi cua cdc flipflop sé thay doi theo canh dm ciia xung clock). Khi s6 dém tran tir
111 xudng 000, ngd ra Q, c6 canh 4m lam cho trang thai cua flipflop ¢ d6i tir 0 1én 1 (ngé vao D ciia
flipflop nay luon luon o logic 1).

c6 2 bod Dung dé d€m su kién (d€m s& xung).

Chip 8051 4 Diing d€ dinh mdt khodng thdi gian.
dinh thoi Dung dé€ tao t6c @6 baud cho port ndi ti€p.

e Ung dung dinh thoi gian (TIMER): b6 dinh thoi duogc lap trinh sao cho s& tran sau mot khoang
thoi gian da qui dinh va khi d6 co tran ctia b dinh thoi s€ bang 1.
e Ung dung dém sw kign (COUNTER): d¢ xac dinh s lan xuat hién ctia mot kich thich tir bén
ngoai t&1 mot chan cua chip 8051 (kich thich la sw chuyén trang thai tir 1 xuong 0).
o Ung dung tgo toc dp baud cho port néi tiép: xem thém trong chuong “Chwong 5: Hoat djng
port noi tiép.”.
TCON: Di€u khié€n bo dinh thdi.
TMOD: Chon ché& dd cho bo dinh thdi.
Thanh ghi chic ndng /7 1y . Byte thap cita bo dinh thdi 0.
dac bi€t cua bo dinh . .
thai TL1: Byte thap cua bo dinh thdi 1.
THO: Byte cao clia bd dinh thai 0.
THI1: Byte cao ctia bd dinh thai 1.

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

II. THANH GHI CHE PO PINH THOI (TMOD):
e Thanh ghi TMOD (Timer Mode Register) chira cac bit dung dé thiét 1ap ché do hoat dong cho bd
dinh thoi 0 va bo dinh thoi 1.
e Thanh ghi TMOD duoc nap gia tri mot lan tai thoi diém bat dau cua chuong trinh dé qui dinh
ché do hoat dong cua cac bd dinh thoi.
e Céu trac thanh ghi TMOD:

Bit

76543210
L1111 111 ]TMOD: Timer Mode Register

|—> MO: Bit chon ché& d6 hoat dong cho bo dinh thdi. 0

Y

M1: Bit chon ché& d6 hoat dong cho bo dinh thdi.

C/E: Bit chon chifc ning d&€m hoic dinh thdi.
C/T=1: B dinh thdi 12 bo d&m (Counter).
C/T=0: B6 dinh thdi 1a bd dinh khodng thgi gian (Timer).

Y

Y

GATE: Bit diéu khién céng.
GATE=0: B9 dinh thsi hoat dong khi bit TRO=1 (diéu khién
bing phin mém).
GATE=1: B9 dinh thdi hoat dong khi chan INTO\=1 (diéu
khién biing phin cing).

Y

MO: Bit chon ché& dd hoat dong cho bd dinh thdi.
M1: Bit chon ché& d6 hoat dong cho bo dinh thdi.

C/T: Bit chon chifc ning d&&m hoic dinh thdi.
C/T=1: B0 dinh thdi 12 bd d€m (Counter).
C/T=0: B dinh thdi 1a bd dinh khodng thdi gian (Timer).

\

» GATE: Bit diéu khién c6ng.
GATE=0: B0 dinh thdi hoat dong khi bit TR1=1 (diéu khién

Hinh 4.2.1: bing phan mém).
Thanh ghi chon GATE=1: Bo6 dinh thdi hoat dong khi chan INTI\=1 (diéu
ch& d6 dinh thdi. khién biing phan ciing).

e Céc ché d6 hoat dong cia bd dinh thoi:

M1 M0 Ché€do Mo ta

0 0 — 0 — Ch& do dinh thdi 13 bit.

0 1 — 1 — Ch& do dinh thdi 16 bit.

1 0 — 2 — Ché& do dinh thdi 8 bit ty ddng nap lai.
1 1 — 3 — Ché& do dinh thdi chia xé.

Hinh 4.2.2: Cédc ch€ do dinh thoi.
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.
e Vidu I: Cho biét gia tri can nap cho thanh ghi TMOD dé . ‘ ‘
o Timer 0: 1a bg dinh thoi gian 16 bit, dugc diéu khién bang phan mém (bit TR0).
o Timer 1: 1a bd dém xung 13 bit, dugc diéu khién bang phan cimg (chdn INT1).

Phan tich:

(1): Ché d6 16 bit. =  MI=0,M0=1.
(2): B6 dinh thoi gian. = C/T =0.

(3): Diéu khién bang phan mém. = GATE =0.

(4): Ché d6 13 bit. =  MI1=0,M0=0.
(5): B6 ¢ém xung. =  C/T =1.

(6): Diéu khién bang phan ctng. = GATE = 1.

Timer 1 Timer 0

\
CIT MO CIT MO
Gatey M1 yGatey M1 y

TMOD|1]1]0(0|0]0]0]1]|=C1H
NBEN— 44— ANFAN2N_|—
Tu d6 ta co: (TMOD) = 11000001B = C1H.
e Vidu 2: Cho biét gia tri can nap cho thanh ghi TMOD dé
o Timer 0: khong str dung. ‘ o ‘ .
o Timer 1: 1a bg dinh thoi gian 8 bit tu nap lai, dugc diéu khién bang phan mém (bit TR1).

Giai
Phan tich:
(1): Khong st dung. = M1 =0,M0=0.
(2): Khong su dung. = C/T =0.
(3): Khong st dung. = GATE =0.
Do Timer 0 khéng sir dung, nén ta cé thiét lap né ¢ bat cir ché do nao. Thong thuwong dé
déddng ta nén cho: GATE=0, C/T =0, M1 = 0 va M0 = 0.
(4): Ché do 8 bit ty dong nap lai. =  Ml=1,M0=0.
(5): B dinh thoi gian. =  C/T =0.
(6): Diéu khién bang phan mém. = GATE = 0.

Timer 1 Timer 0

N
CIT MO CIT MO
Gatey M1 yGatey M1 y

TMOD |0(0|1(0]0]|0]|0]0]|=20H
NN f— AFA2N | —

Tt do ta co: (TMOD) = 001000008 = 20H.
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

e Vidy 3: Cho biét (TMOD) = ASH. Hay cho biét ché d6 hoat dong ctia cac Timer 0 va Timer 1.
Gidi
Ta c6: (TMOD) = A5H = 10100101B.
Timer 1 Timer 0

\/
CIT MO CIT MO
Gatey M1 yGatey M1 y
TMOD|[1]0]1]0]j0]1]0]|1]|=A5H
N5 N—GJ— AN3JFAIA |

Giai thich:
MI=1,M0=0. =  (4): Ché d6 8 bit ty dong nap lai.
C/T =0. = (5): Bo dinh thoi gian.
GATE = 1. = (6): Biéu khién bang phan ctng.
Ml=0,MO=1. =  (1): Ché d6 16 bit.
C/T =1. = (2): Bo dém xung.
GATE = 0. = (3): biéu khién bang phan mém.
Tur do ta co:

o Timer 0: 1a bd dém xung 16 bit, dugc diéu khién bang phan mém (bit TRO). -
o Timer 1: 1a bg dinh thoi gian 8 bit tu nap lai, dugc diéu khién bang phan cung (chdn INT1).
e Vidy 4: Cho biét (TMOD) = 21H. Hiy cho biét ché do hoat dong ctia cac Timer 0 va Timer 1.
Ta c¢6: (TMOD) = 21H = 00100001B.
Timer 1 Timer 0

\/
CIT MO CIT MO
Gatey M1 yGatey M1 y

TMOD|0|0|1]0|0]0]0]|1]|=21H

NGNENA_4 AZAIAN_{_~

Giai thich:
MI=1,M0=0. =  (4): Ché d6 8 bit ty dong nap lai.
C/T =0. = (5): B dinh thoi gian.
GATE =0. = (6): Diéu khién bang phan mém.
Ml=0,M0=1. =  (1): Ché d6 16 bit.
C/T =0. = (2): Bo dinh thoi gian.
GATE = 0. = (3): Piéu khién bang phan mém.
Tur do ta co:

o Timer 0: 1 bo dinh thoi gian 16 bit, dwoc diéu khién ]aéng Qhe“ln‘mém (bit TRO).
o Timer 1: 1a bd dinh thoi gian 8 bit ty nap lai, dugc di€u khién bang phan mém (bit TR1).
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

III. THANH GHI PIEU KHIEN DPINH THOI (TCON):
e Thanh ghi TCON (Timer Control Register) chia cac bit dung dé diéu khién va bdo trang thai
ctia bo dinh thoi 0 va bo dinh thoi 1.
e Céu trac thanh ghi TCON:

’—Bit
7 6 5 4 3 2 1 0

TCON: Timer Control Register

8F 8E 8D 8C 8B 8A 89 88

TF1 TR1 TFoO TRO IE1 IT1 IE0 IT0

Dia chi bit (HEX)
L Ky hi¢u
Bit diéu khién chon ki€u tdc dong ciia tin hiéu ngit
ngoai 0.
IT0=0: Ngit ngoai 0 kich kh&i miic thap.
ITO=1: Ngit ngoai 0 kich kh&i canh dm.

L » CJ ngdtngoai 0.
(IEO=1: khi tin hiéu ngit xuat hién tai chan INTO\)

L Bit diéu khién chon ki€u tic dong ciia tin hiéu ngit
ngoai 1.
IT1=0: Ngit ngoai 1 kich khdi mitc thap.
IT1=1: Ngidtngoai 1 kich kh&i canh dém.

L » C3ngidtngoai l.
(IE1=1: khi tin hiéu ngdt xuat hién tai chan INT1\)

» Bit diéu khién hoat dong ctia Timer 0.
(TRO=0: Timer 0 dirng, TRO=1: Timer 0 chay)

» C§ tran ctiia Timer 0 (TFO=1: Timer O bi tran).

» Bit diéu khién hoat dong cla Timer 1.
(TR1=0: Timer I dimg, TR1=1: Timer 1 chay)

» C§ tran ciia Timer 1 (TF1=1: Timer 1 bi tran).

e Luuy: Céc bit IT0, IT1, IE0, IE1 khong ding dé diéu khién céc b dinh thoi. Cac bit ndy duoc
dung deé phat hi¢n va khdi dong cac ngat ngoai. Viéc thdo ludn cac bit nay s€ duoc trinh bay
trong “Chwong 6: Hoat dong ngat.”.
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

IV. CAC CHE PQ PINH THOI VA CO TRAN:
1. Ché dé dinh thoi 13 bit (Ché dé 0):

TFx THx TLx Timer
71  (8bits)  |[(5 bits) clock
ngzgow x=0,1: Bo dinh thi 0, 1.

Timer clock: Xung clock cho bo dinh thdi.
Overflow flag: C& tran.

Ché do 0 (Mode 0):
Ché d¢ dinh thoi 13 bit.
e Su dung 8 bit cua thanh ghi THx va 5 bit thép cua thanh ghi TLx dé tao ra bo dinh thoi.

e 86 dém: 0000H — 1FFFH nghia 12 tir 0 — 8191. Thoi gian dinh thoi: tit 1. Trmer = 2" Trimer
nghia 1a tr 1. Trjmer = 8192. Trimer-

e Thanh ghi THx va TLx chtra gia tri ciia bg dinh thoi.

e Khi c¢6 xung clock, bo dinh thoi bdt dau dém lén tir gid tri chira trong THx/TLx.

e Xay ra tran (co tran TFx=1) khi s6 dém chuyén tir IFFFH sang 0000H va viéc dém sé tiép tuc
dem lén tir gia tri 0000H.

< TH# TLs}

e TN YT

B T A N |
; -

Kién tric ciia Timer 0 6 ché dé 0 (Mode 0).
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

2. Ché d dinh thoi 16 bit (Ché dp I):

= .y TLx Timer
 — clock
Overfl
VEZgOW x =0, I: B dinh thai 0, 1.

Timer clock: Xung clock cho bd dinh thai.
Overflow flag: C§ tran.

Ché d6 1 (Mode 1):

e Ché d¢ dinh thoi 16 bit.

e Su dung thanh ghi THx va TLx dé tao ra bo dinh thoi.

e 6 dém: 0000H — FFFFH nghia 1a tir 0 — 65535. Thoi gian dinh théi: tit 1. Trme — 2" Trimer
nghia 13 tr 1. Trymer = 65536.Trjmer.

e Thanh ghi THx va TLx chura gié tri cua bo dinh thoi.

e Khi c6 xung clock, bd dinh thoi bdr dau dém Ién tir gid tri chira trong THx/TLx.

e Xay ra tran (co tran TFx=1) khi s6 dém chuyén tir FFFFH sang 0000H va viéc dém sé tiép tuc
dém lén tr gid tri 0000H.

ML

(T~ O I

| : | n

Kién tric ciia Timer 0 6 ché dj 1 (Mode 1).

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

3. Ché d¢ dinh thoi 8 bit tw nap lai (Ché dé 2):

TFx | TLx |e— Timer
clock
Overflow J {}
flag x =0, 1: B dinh thdi 0, 1.
THx Timer clock: Xung clock cho b6 dinh thdi.
Overflow flag: Cd tran.

Ché do 2 (Mode 2):

e Ché @6 dinh thoi 8 bit ty nap lai.

e St dung thanh ghi TLx dé tao ra bo dinh thoi.
86 dém: 00H — FFH nghia 1a tir 0 — 255. Thei gian dinh thoi: tit 1. Trimer = 2% Timer nghia 13
tu l-TTimer —> 256-TTimer-

e Thanh ghi TLx chtra gié tri cua bd dinh thoi va thanh ghi THx chura gid tri s€ dugc dung dé nap
lai cho bd dinh thoi.

e Khi c6 xung clock, bd dinh thoi bar dau dém Ién tir gid tri chira trong TLx (THx khong thay doi
gid tri).

e Xay ra tran (co tran TFx=1) khi s6 dém chuyén tir FFH sang 00H, dong thoi gid tri trong THx
sé dwrge nap vao TLx va viée dém sé tiép tuc dém lén tir gid tri chira trong thanh ghi TLx (gid tri
nay bang véi gid tri ciia THx,).

: T HiE
ECdl NN

¥ : k

=

| A e

"

Kién tric ciia Timer 0 6 ché dp 2 (Mode 2).

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

4. Ché do dinh thoi chia xé (Ché dé 3):

<« TH1 TLA Timer
clock

TFO |le—— TLO |e—  Timer
clock

TF1le—— |  THO |e— /12Fqsc

Overflow x =0, 1: Bo dinh thdi 0, 1.
flag Timer clock: Xung clock cho bd dinh thdi.
Overflow flag: CG tran.

Ché 6 3 (Mode 3) la:
e Ché do dinh thoi chia xé.
e B{ dinh thoi 0 dugc chia ra:

o B dinh thoi 8 bit thu I:

= St dung thanh ghi TLO dé tao ra bo dinh thoi.

» Sé dém: 00H — FFH nghia 1a tir 0 — 255. Thei gian dinh thoi: tt 1. Trne —
2% Tfimer nghia 13 tr 1. Trimer = 256. Timer-

= Thanh ghi TLO chura gia tri cua b dinh thoi.

= Khi c6 xung clock, by dinh thoi bdt dau dém lén tir gid tri chita trong TLO.

= Xay ra tran (co tran TF0=I) khi s6 dém chuyén tir FFH sang 00H va viéc dém s&
tiép tuc dém lén tir gid tri 00H.

o B0 dinh thoi 8 bit tha 11:
= Su dung thanh ghi THO dé tao ra bd dinh thoi.
= S0 dém: 00H — FFH nghia 1a tir 0 — 255. Thoi gian dinh thoi: tix 1. Ty —
2% Tfimer nghia 13 tr 1. Trimer = 256. Timer-
* Thanh ghi THO chira gia tri cua bg dinh thoi.
= Khi c6 xung clock, bd dinh thoi bdt dau dém lén tir gid tri chira trong THO.
= Xay ratran (co tran TFI=I) khi s6 dém chuyén tir FFH sang 00H va viéc dém s&
tiép tuc dém lén tir gid tri 00H.
e B0 dinh thoi 1:
o Labg dinh thoi 16 bit.
o Khong hoat dong & ché d 3 nhung c6 thé hoat dong cac ché do khac (ché do 0, 1, 2).
o Khong c6 co bao tran nhu cac bd dinh thoi khac.
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

.-' el & 0k . SRS |
L b |

Kién tric ciia Timer 0 6 ché dj 3 (Mode 3).
V. NGUON XUNG CLOCK CHO BQ PINH THOI:

Ngu6n xung cho bd dinh thoi dugc tao ra tu:
o Mach dao dong trén chip — dung cho tinh nang dinh thoi gian.
e Xung kich thich bén ngoai — dung cho tinh ning dém sy kién.

1. Trwong hop dinh thoi gian:

fosc
12 MHz
—_—{ On-chip 2 mnonlel Al
 — > 12
—T— | Osc.
PNe——— Timer clock
Chén T0 e
hodic T1 0 = Up (Interval Timing).
: T 1 =Down (Event Counting).

C/T

X Timer clock: Xung clock dinh thoi.

Nguon xung clock On-chip Osc: Bo dao dong trén chip.

Up (Interval Timing): Vi tri trén (dinh thoi gian).
Down (Event Counting): Vi tri dudi (d€m su kién).

Néu C/T=0 thi:
e B0 dinh thoi dugce dung dé dinh thoi gian (Timer).
e Ngudn xung clock dinh thoi duge 1y tir mach dao dong trén chip.

o Tan s0 xung clock cung cap cho bg dinh thoi bang 1/12 tan so6 cua mach dao dong trén

chip 8051.

o Thoi gian dinh thoi 12 khoang thoi gian dugc tinh tir lic b dinh thoi bat dau dém lén (zr
gia tri chira trong cac thanh ghi THx/TLx) cho dén luc b¢ dinh thoi bat dau tran (thoi
gian nay phu thugc vao gia tri ban dau dwoc nap cho cac thanh ghi THx va TLx).

r
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

e Vidu: Tim tan s6 xung clock va chu ky ciia b dinh thoi doi voi truong hop céc hé thong vi diu
khién xay dung trén chip 8051 véi tan so thach anh nhu sau: 11,0592 MHz, 12 MHz va 16 MHz.

Gidi
Goi fryer 12 tAn sd xung clock cua bd dinh thoi, fogc 1a tan sb xung clock cua thach anh. Theo nhu
trén da trinh bay, ta c6:

Tosc _ 11,0592(MHz)

fOSC =1 1’0592(MHZ) - fT]MER = 12 T =92 1,6(KH2)
1
L = = =1,085(us)
TIMER ™ on 9216(KHz)
Tosc 12(MHz)
Sosc =12MHz) = fryy1pp = Tt 1(MHz)
1 1
L - = = s
L (V77 (us5)
Tosc 16(MHz)
Tosc = 16(MHz) - JTIvMER = h T 1,333(MHz)
e — - 0.75(ss)
TIMER ™ f .\ p  1333(MHz)

2. Truwong hop dém su Kién:

fosc
12 MHz
——— On-chip 2 , oo
— > =12
/= | Osc. —s
ChanTo |_ ——— Timer clock
hoglel 0 = Up (Interval Timing).
’ C/T 1 =Down (Event Counting).

Nguén xung clock Timer clock: Xung clock dinh thdi.
On-chip Osc: B6 dao dong trén chip.
Up (Interval Timing): Vi tri trén (dinh thdi gian).
Down (Event Counting): Vi tri dusi (d€m su kién).
Neéu C/T=1 thi:
e B0 dinh thoi dugc dung dé dém sy kién (Counter).
e Nguon xung clock dinh thoi duge lay tir xung kich thich bén ngoai tai hai chan TO va T1 cua

chip 8051.
Luu y:
o Tan sb kich thich t6i da cho phép tai chan TO va T1:
f _ J; TIMER
T0,T1(MAX) 2

frver: tan sb xung clock dinh thoi.
fro.r10MAX): tan sd kich thich tdi da cho phép tai TO va T1.

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

e Vidu: Tinh tan sb kich thich toi da cho phép tai chan TO va T1 d6i voi trudng hop cac hé thong
vi di€u khién xay dung trén chip 8051 vdi tan so thach anh nhu sau: 11,0592 MHz, 12 MHz va

16 MHz.
f 921,6(KH:
Fosc =1L0592MHz) > [0 i) = T11‘24ER - g 2) = 460,8(KHz)
STIMER _ A(MH:z)
fosc =12(MHz) — frorimaxy=""5 = = 500(KHz)
fTIMER 1,333(MHZ)
fosc =16(MHz) - frorimaxy =" "5 =0 = 666,5(KHz)

o 806 lwong sw ki¢n (s6 xung) ma bo dinh thb’iNdém duoc s€ dugc chua trong cac thanh ghi
THx/TLx, gié tri trong cac thanh ghi nay s€ tang theo moi xung kich thich bén ngoai tai TO va T1 cua
chip 8051.

o Mot kich thich dugc goi la mot sy kién (mot xung) khi xay ra sw chuyén trang thdi tir 1
xuong 0 6 chan TO hoac T1.

VI. KHOI PONG, DUNG VA PIEU KHIEN CAC BQ PINH THOI:

Timer BN Tifner
clock registers
0 = Up (Timer dirng)
TRx 1 =Down (Timer chay)

Bit dau va dirng cdc bd dinh thdi.
o Cich I: (thwong dwoc ding dé dinh thoi gian).
Diéu kién sir dung: bit GATE = 0
(Phiwrong phép diéu khién bang phan mém)
= B¢ dinh thoi x chay khi bit TRx = 1.
= B¢ dinh thoi x dirng khi bit TRx = 0.

Vi du: D¢ khoi dong b dinh thoi 0 ta ding 1énh: SETB TR0
bé dung bd dinh thoi 0 ta dung Iénh: CLR TRO

o Cich 2: (thwong dwoc ding dé do do réng xung tai chan INTx\).
Dicu kién sir dung: bit GATE = 1 va bit /TRx = 1
(Phwong phdp diéu khién bang phan cimg)
= B¢ dinh thoi x chay khi chdn INTx\ = 1.
= B¢ dinh thoi x ding khi chdn INTx\ = 0.

Vi du: Do d6 rong xung (tinh bang us) tai chan INTO, v6i fosc = 12MHz.

INTO\ l

!
t (us)
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

Gidi
Ta khoi dong bo dinh thoi 0 nhu sau:
e Ché do dinh thoi 16 bit (ché dé 1).
e Gia tri trong THO/TLO 1a 0000H.
e GATE = 1 va TRO = 1 (diéu khién hoat déng ciia Timer 0 bang phan citng, tirc diéu khién bang
tin hiéu tai chan INTO\).

Khi INTO\ { — B9 dinh thdi 0 dugc md cong va nhian xung clock 1 MHz

4'

Bo dinh thdi bit diu d€m 1én tir gid tri chita trong THO/TLO

#

Khi INTO\ * = B dinh thdi 0 bi khod cdng va khong nhian xung clock 1 MHz

#

B0 dinh thoi dung
= P rong xung (tinh bang ys) = S6 dém chira trong THO/TLO.
Hinh minh hoa Timer 1 hoat dong & ché do 1 (Timer 16 bit):

12 MHz
L On-chip . 8051
— =12
- Osc. \
~ o
" ‘__.‘\ . o —»{TL1 |THI1 | > TF1 |
(P3.5) 0="Up 0=Up
) /T 1=Down (1=Down
TR1 )
GATE
INT1
(P3.3)

Hoat dong & ch€ do 1 cta Timer 1
VIL. KHOI PONG VA TRUY XUAT THANH GHI PINH THOI:

Trudc khi cac by dinh thoi hoat dong can phai:
e Qui dinh ché d6 cua bo dinh thdi = thanh ghi TMOD.
e Qui dinh diém bat dau dém cua bd dinh thoi (khodng thoi gian dinh thoi) = thanh ghi

THx/TLx.

o Vidu I: Khéi dong bo dinh thoi 1 hoat dong & ché dé 16 bit, xung clock duoc 1y tir mach
dao dong trén chip (nghia la bo dinh dwoc ding dé dinh thoi mét khodng thoi gian), duge khoi dong
bang bit TR1 (diéu khién bang phan mém).

Ta dung 1énh:
MOV TMOD, #10H

hoac
MOV TMOD, #00010000B

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.
Giai thich:

Timer 1 Timer 0

CIT MO CIT MO
Gatey M1 y Gatey M1 y

TMOD

000100 0 0—>10H
= GATE = 0 — diéu khién bing phan mém (bit TRI).

= C/T =0 — sir dung mach dao dong trén chip (diing d@é dinh mét khoang thoi gian).
= M1 =0,MI1=1— TIMERI hoat dong & ché d6 1 (ché dé dinh thoi 16 bit).

. o Vidu 2: Dung bo dinh thoi 1 ¢ vi du trén dé dinh mot khoang thoi gian 1a 100 us. Gia st vi
dicu khién stir dung thach anh 12 MHz.

Gidi
Ta dung 1énh:
MOV TL1, #9CH
MOV TH1, #0FFH
hoac
MOV TL1, #LOW(-100)
MOV TH1, #HIGH(-100)
Giai thich:
Frer = 12(MHz) - f. _Josc _12_ 1(MHz)
osC TIMER 12 12
1 1
ST - = =1(us)
TIMER
Srivgr  N(MH2)
Trong do: fosc: tan s6 thach anh.

frpver: tAn s6 xung clock dinh thoi.
N N Trmver: chu ky xung clock dinh thoi.
= Vay cir moi 1us (tic 1a sau moi chu ky cta xung clock dinh thoi) thi b dinh thoi s€ tang gia tri
mot 1an.

Ma ta da biét: thoi gian dinh thoi la khodng thoi gian dwoc tinh tir liic bé dinh thoi bat dau dém 1én
cho dén liic b6 dinh thoi bdt dau tran.

= Vay dé bo dinh thoi tran sé tran sau khoang thoi gian 100us thi ta phai khoi dong bo dinh thoi tai
thoi diém cach diém tran (theo chiéu am — vi bé dinh thoi chi dém 1én) 100 chu ky xung clock dinh
thoi.

= Vi diém tran c6 gia tri 1a 0 cho nén gia tri can nap cho cac thanh ghi THI/TLI 1a -100 (hay
FF9CH).

Overflow Flag
Tin"ler Chiéu d€m 1én Tirper
| |
Start Finish
! < tpeLay = 100. Trver =!
-100 0
(FF9CH) (0000H)
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

Tong quat, ta co cong thirc tinh gid tri can nap cho bg dinh thoi dé co thoi gian dinh thoi nhu
mong muon la:

v Josc,
12 'DELAY
Trong do: N: gié tri can nap cho b dinh thoi.

fosc (MHz): tan s6 thaqh anh.
tpeLay (1s): thoi gian can dinh thoi.

2. Truy xuit gia tri ciia bo dinh thoi dang hoat dong:

Trong cac mg dung thuc té, ta can phai doc gié tri (ndi dung) chita trong cac thanh ghi dinh thoi
THx/TLx trong khi bd dinh thdi van dang hoat dong. Do gia tri ciia bo dinh thoi duge chua trong cé hai
thanh ghi THx/TLx. Cho nén ta phai doc hai thanh ghi nay bang hai dong 1énh lién tiép nhau (do khong
co lénh nao c6 thé doc dong thoi ca hai thanh ghi dinh thoi nay). Mot sy sai pha (phase error) c6 thé
xuét hién néu co su tran tur byte thip chuyén sang byte cao giira hai 1an doc va do vay ta khong thé doc
dung duoc gia tri can doc.

e  Vidy: Minh hoa vé su sai pha (phase error) c6 thé xuét hién néu c6 su tran tir byte thap chuyén
sang byte cao gitta hai lan doc gia tri lam cho ta khong thé doc dung duoc gia tri can doc cia THx/TLx
trong khi bo dinh thoi dang hoat dong.

Gidi
Gia tri Timer Xét2 thoi Doc gia tri
(THx/TLx)  diémdoec  THx/TLx
Timer Gid tri nhdn dugc (25FCH) diing véi
thoi diém doc Timer (25FCH)

25FBH
25FCH —» (1) — DPocTLx \)
25FDH Poc THx }THX/TLX =25FCH
25FEH . ‘o
25FFH —> (2) — DocTLx

2601H o . .
2602H Gid tri nhdn dugc (26FFH) khong diing

vdi thoi diém doc Timer (25FFH)
= Su sai pha (Phase error)

Minh hoa trudng hgp doc gid tri chita trong cic thanh ghi dinh thoi dang hoat dong.
Giai phap dua ra 1a trudce tién ta phai doc byte cao, ké dén doc byte thap va roi doc byte thap lan

nira. Néu byte cao thay ddi gia tri, ta lap lai thao tac doc vira néu. Luu dd giai thudt dung dé doc chinh
xac gia tri (noi dung) chura trong céac thanh ghi dinh thoi THx/TLx cta bg dinh thoi dang hoat dong:
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

A
Poc byte cao clia Timer
THx

v
DPoc byte thip ctia Timer
TLx

v

DPoc byte cao ctia Timer
THx’

i >

S

e Vi du: Poc ndi dung cua cac thanh ghi TH1/TL1 trong khi bg dinh thoi 1 dang hoat dong. Noi
dung sau khi doc cua thanh ghi TH1 chtra trong R7, cta thanh ghi TL1 chira trong R6.
AGAIN: MOV A, TH1
MOYV R6, TL1
CJNE A, TH1, AGAIN
MOV R7,A

VIII. CAC KHOANG THOI GIAN PINH THOI:

Khao sat truong hop 8051 dung thach anh 12 MHz:
o Khoang thoi gian dinh thoi ngdn nhét (us): 1
e Khoang thoi gian dinh thoi dai nhit (us):

o =10 =  Dung céc I¢énh.

o <256 = Dung bd dinh thoi 8 bit ty dong nap lai.
o <65536 =  Dung b dinh thoi 16 bit.

o Khong giéi han =  Dung b dinh thoi 16 bit + cac vong lap.

Khao sat truong hop tong quat:
e Khoang thoi gian dinh thoi ngcin nhat: 1. Triver
e Khoang thoi gian dinh thoi dai nhat:

~ 10.TrpvEr = Dung céc Iénh.

o
o <256.TtimEer = Dung b dinh thoi 8 bit tu dong nap lai.
o Khong giéi han =  Dung bg dinh thoi 16 bit + cac vong lap.
12
v6i (T TIMER = 7| Tmver(ps): chu ky xung clock dinh thoi.
Josc

fosc (MHz): tan s thach anh.
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

IX. CAC BUOC CO BAN KHOI PONG TIMER VA COUNTER:

1. Cac buéc co ban dé khéi dong Timer:
e Chon ché d6 hoat dong cho Timer, cho bit GATE=0 va C/T=0:
MOV TMOD, #...(1)...
e Chon gia tri thich hop (khoang thoi gian dinh thoi) cho Timer:

MOV THx, #...(2)...
MOV TLx, #...(3)...
e Cho Timer chay:
SETB TRx
e Kiém tra cd béo tran (kiém tra dii thoi gian dinh thov):
JNB TFx, $

hoac
WAIT: JNB TFx, WAIT
e Xba cd bao tran (chudn bi cho lan dinh thoi tiép theo):
CLR TFx
e Dung Timer (sau khi dd hoan tdt qud trinh dinh thoi):
CLR TRx
Luu y:
+ x: SO thtr ty cua Timer sir dung.

+ (1): Gia tri nay phu thudc vao Timer dugc chon va ché d6 hoat dong cua Timer do.

+ (2), (3): Gia tri nay phu thudc vao khoang thoi gian can dinh thoi. Ciing can luu ¥ thém, viéc
chon gia tri cho khong phai lic nao ta cling phai chon gia tri cho cé hai thanh ghi nay ma no tuy thudc
vao timg ché hoat dong cuia Timer (Mode 0: THx/TLx, Mode 1: THx/TLx, Mode 2: THx, Mode 3: THx
hodac TLx).

& Cac gia tri trén phai thoa man diéu kién sau:

o Ché dp 8 bit: gia tri trong khoang tir -255 dén -1 (twong itng tir 255. Tryer dén 1. Tryer).-
Vidu: MOV THI1, #(-255) — dinh thoi 255. Trpver
o Ché dp 13 bit: gia tri trong khoang tir -8191 dén -1 (twong vmg tir 8191. Trper dén 1. Trper).

Vi du: MOV TL1, #LOW(-8000) — dinh thoi 8000.Trpyer
MOYV TH1, #HIGH(-8000)

o Ché dp 16 bit: gia tri trong khoang tir -65535 dén -1 (fwong iing tir 65535. Typyer dén 1 Triver)-

Vidu: MOV TL1, #LOW(-10000) — dinh thoi 10000. Trpver
MOV TH1, #HIGH(-10000)
Truong hop déc biét néu gia tri (/V) nap vao thanh ghi THx/TLx 1a gid #ri 0 thi thoi gian dinh
thoi s€ 1a 16n nhat cho ting ché do.
= Ché d6 8 bit: N =0 — tpgray = 256.Triver.
= Ché d0 13 bit: N =0 — tpgray= 8192.Trver.
= Ché d6 16 bit: N =0 = tppray= 65536.Tyimer-
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

2. Céc budée co ban dé khéi dong Counter:
e Chon ché d6 hoat dong cho Counter, cho bit GATE=0 va C/T=1:
MOV TMOD, #...(1)...
e Xoa cac gié tri chira trong thanh ghi THx va TLx (nghia la cho s6 xung ban dau bang 0):
MOV THx, #00H
MOV TLx, #00H
e Cho Counter chay:
SETB TRx
e Kiém tra c& bdo tran (kiém tra sé dém bi tran) dé xtt I truong hop sé dém bi tran.
o Xba cd bao tran (sau khi da xir Iy cho trwong hop sé dém bi tran):

CLR TFx

e Dung Counter (sau khi dd hoan tdt qud trinh dém xung):
CLR TRx

e Doc s6 xung dém duoc trong thanh ghi THx va TLx.

Luu y: ,
# x: SO thir ty ctia Counter sur dung. ,
+ (1): Gia trj nay phu thudc vao Counter dugc chon va ché do hoat dong cua Counter. Gia tri nay
phai thod man diéu kién sau:
o Ché dé 8 bit: s6 luong xung t6i da ma Counter dém dugc tir 0 dén 255.
o Ché dé 13 bit: s6 luong xung t6i da ma Counter dém duogc tir 0 dén 8191.
o Ché dp 16 bit: s6 lugng xung t6i da ma Counter dém duoc tir 0 dén 65535.

Trong qué trinh doc s6 xung dém duogc chira trong cac thanh ghi THx/TLx ta phai cha y dén
truong hop Counter bi tran. Vi khi d6 gia tri trong thanh ghi THX/TLx (noi chita S0 xung dém duoc) s€
tré vé 0. Cho nén néu ta khong c6 bién phap xtr ly cho truong hop nay thi két qua 13 s6 xung ma ta
nhan dugc s& bi sai. Vi thé, néu ta gia st ban dau Counter dugc khoi dong voi gia tri 1a 0 thi cur mdi lan
Counter bj tran thi ta phai cong thém vao s6 xung doc vé 256 xung (truong hop 8 bif) hodc 8192 xung
(trwong hop 13 bit) hodc 65536 xung (truwong hop 16 bit).

X. CAC VI DU MINH HOA:

1. Vidu 1: (Tao dang xung)
Viet chuwong trinh tao dang xung tuan hoan trén chan P1.0 co tan so cao nhat co thé co. Tan so
va chu ky nhiém vu cua dang xung nay la bao nhiéu?

Giai
ORG 8100H
LOOP: SETB P1.0 ;1 chu ky may
CLR P1.0 ;1 chu ky may
SJMP LOOP ;2 chu ky may
END
SETB P1.0| CLR P1.0 SIMP LOOP SETB P1.0| v.v...
P1.0
—>| |l«— Mot chu ky mdy (1ps)
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

I ————
Chu ky xung: 4 ps — Tan sé xung: 250 KHz.

Thot gian muc cao: 1 pus.

Thoi gian muc thip: 3 ps.

Chu ky nhiém vu: 25%.

2. Vi du 2: (Tao thoi gian tré)

Vié't’chb‘mng trinh con tao thoi gian tré IDelay SU dung phwong phdp dung cdc lénh (khong dung
Timer). Biet rang tan so thach anh la 12 MHz.

a. Thoi gian tré: tDelay = 100 ps.

b. Thoi gian tré tpea, = 10 ms.

c. Thoi gian tré tpy,, = 1 s.

Giai
e Phuwong phdp: i N )
Phuong phap thuc hién 1a sir dung 1énh vong 1dp DINZ dé€ tao thoi gia tré tpej,y nhu mong muon. Vi
dy mau:

DELAY: stpetay = 10 x 20 x 30 x 2. Tpiper
MOV RO, #10
BBB:
MOV R1, #20
AAA:
MOV R2, #30
DINZ R2, $ 16nh 2. Toier
DJNZ R1, AAA
DJNZ RO, BBB
RET
Téng quat, ta c6 cong thurc tinh thoi gian tré tpelay Nhur sau:
tDelay =[Rn]x[Rm]x...x[Rv]x Z.L (1)
Osc
Trong do: tpelay (US): th(‘?i gign tré.
fosc (MHz): tan so thach anh.
- 12
Trrimer (Us): chu ky Timer (T Timer = f—] .
Osc

[Rn], [Rm], ..., [Rv]: gia tri cua cac vong lap (sé lan lap lai lénh

DJNZ).
Luu y: Gia tri cia cac vong lap phai thoa diéu kién 0 < [Rn] < 255. Pic biét néu chon [Rn] = 0
thi diéu nay s& tuong duong véi trudng hop ta chon [Rn] = 256 (twong tw cho cac [Rm], ..., [Rv] khdc).

e Tinh todn: Tim gid tri can nap cho cdc thanh ghi vong lap:

Taco: tp = [Rn]x[Rm]x ...x[Rv]x 212
Osc
V61 tpejay = 100 ps, foe = 12 MHz thi ta chon:
[Rn] =50
=50x%x2 12 100
< tDelay TSy T
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Chuong 4: Hoat dong ciia by dinh thoi (Timer).

Vi tpelay = 10 ms, foc = 12 MHz thi ta chon:
[Rn] =20 va [Rm] = 250

=20x250x2. % =10000 s

Truwong DH Céng nghiép Tp.HCM.

< tDela
V&1 tpelay = 1 8, fosc = 12 MHz thi ta chon:
[Rn] =10, [Rm] =200 va [Ro] =250
12

= tDel =10x200x250x 2. E—IOOOOOOM

o Chuong trinh: Dya vao nhitng tinh todn trén, ta co:

Vi tpelay = 100 ps:

DELAY: stpetay = 50 X 2. Triper
MOYV R0, #50 ;lénh 1. Tjper
DJNZ RO, $ ,1é1’lh 2-TTimer
RET ,1é1’lh 2-TTimer

Vi tpeay = 10 ms:

DELAY: ;tDelay =20x 250 x 2. TTimer
MOV R0, #20 ,1é1’lh 1-TTimer

AAA:
MOYV R1, #250 ;lénh 1. Tjmer
DJNZ Rl, $ ,1é1’lh 2-TTimer
DJIJNZ RO, AAA ;1énh 2. Trimer
RET ;1€nh 2. Trripmer

Vi tpelay= 1 s:

DELAY: stpetay = 10 x 200 x 250 x 2. T,
MOV R0, #10 ,1é1’lh 1-TTimer

BBB:
MOV R1, #200 ;1énh 1. Trimer

AAA:
MOV R2, #250 ;1énh 1. Trimer
DINZR2, $ ;1énh 2. Triper
DJIJNZ R1, AAA ;1énh 2. Trjmer
DJNZ RO, BBB ;1énh 2. Trjper
RET ;1énh 2. Trjmer

o Luwu ¥ vé dé chinh xdc ciia tpeiay’ Khi sir dung phuong phap tao thoi gian tré nhu trén (phuong
phdp ding Iénh, khong dung Timer) thi viéc dinh thoi gian thuong c6 mot sai s nhit dinh. Vi ¢ day, dé
don gian trong viéc tinh todn ma ta di bo qua khong tinh dén thoi gian can thiét dé thyuc hién ting 1énh
trong chuong trinh, chi quan tim dén thoi gian thuc hién cua 1énh DINZ (2Tsme) va sb 1an thuc hién
cua no. Cong thuc trinh bay ¢ trén (1) chi la cong thirc tinh thoi gian tpelay €6 d6 chinh xac twong a6i,
mubn tinh thot gian tpejay chinh xac thi ta can phai tinh tong thoi gian thyuc hién (nghia la tinh s6 chu ky
mdy hay so chu ky Timer) cua tat ca cac 1énh c6 trong chuong trinh. DY chinh xac cua chuong trinh tao
thoi gian tré theo phuong phép tinh twrong d6i nay phu thudc vao sé lan ldp lai va sé vong lip.

Vi tpelay = 100 ps, fos = 12 MHz thi tpejay chinh xdc la:

Delay(cx) - 1'TT imer * 2'TT imer oIk 2'TT imer 103'TT imer
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.
Vi tpelay = 10 ms, foc = 12 MHz thi tpjey chinh x4c 1a:

t Delay(cx) = I'TTimer + (1 'TTimer + 2'TTimer x 250 + Z’TTimer j x 20 + 2'TTimer =10065 ’TTimer

V1 tpelay = 18, fosc = 12 MHz thi tpeay chinh xac la:

t =17, +|1T +|1.T +2T 250+2.T 200+2.T 10+2.T_,.
Delay(cx) Timer ( Timer ( Timer Timer Timer j * Timer j * Timer

=1006033.7....
Timer

3. Vi du 3: (Tao thoi gian tré)
Viet chuwong trinh con tao thoi gian tré 100 us dung Timer 0. Biét rang tan so thach anh la 12
MH:z.
Gidi
o Tinh toan: Tim gia tri can nap cho bo dinh thoi va ché do hoat dong cua bo dinh thoi nay:
Theo dé bai ta co: tDelay =100(us) va fOsc =12(MHz)

Gia tri can nap cho b dinh thoi dugce tinh theo cong thirc:

f 6
= _Z0sc :—12'10 ><100.10_6:—100
12 Delay
Vay: N =-100 hoac N = 9CH.
Ta co: tDelay =100 (us)
1 12 12

-6
T = - = =107 (s)=1(us)
T
tmer fTimer fOS?' 12106 ) )
Vi ¢ Delay <256.T Timer (hay N ndm trong khodng tir -255 dén -1) nén ta c6 thé chon Timer &
ché dd 1 (ché dg 16 bir) hodc ché dd 2 (ché do 8 bit tir ddng nap lai).

o Chuong trinh: Dya vao nhitng tinh todn trén, ta co:
= Chuong trinh con hoan chinh khi sir dung Timer 0 & ché d6 2:
DELAY:
MOV TMOD, #02H
MOV THO, #(-100) hoac MOV THO, #9CH
SETB TR0
JNB TFO0, $
CLR TF0
CLR TRO
RET
= Chuong trinh con hoan chinh khi sir dung Timer 0 & ché d 1:
DELAY:
MOV TMOD, #01H
MOV THO, #HIGH(-100) hoac MOV THO, #0FFH
MOV TLO, #LOW(-100) hoic MOV TLO, #9CH
SETB TR0
JNB TFO, $
CLR TF0
CLR TRO
RET
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

o D¢ chinh xdc (xét vé mit thoi gian) ciia chwong trinh: Khi st dung phuong phap tao thoi gian
tré nhu trén (phwong phap ding Timer) thi viéc dinh thoi gian cling xuat hién mot sai sd. Vi & day, dé
don gian trong viéc tinh toan ma ta d3 bo qua khong tinh dén thoi gian can thiét dé thuc hién ting 1énh
trong chuong trinh, chi quan tdm dén gia tri cAn phai nap cho bd dinh thoi sao cho Timer dinh dugc
khoang thoi gian ma ta yéu cau. Do chinh xac cia chuong trinh dinh thoi khi sir dung phuong phap nay
khoéng phu thudc vao gid tri can nap cho Timer (N) ma nd chi phu thudc vao sé lieong lénh sir dung
trong chuong trinh.

V61 dang thir nhat (ché do 2) thi tpey chinh xac la: # S =11.T, Timer +1t Dol =11 1(,us)

Véi dang thir hai (ché @6 1) thi tpe,y chinh xac 1a: =113(us)

Delay(cx) ~ 13'TT imer tDelay
4. Vi du 4: (Tqo thoi gian 1ré) N o o
Viet chwong trinh con tgo thoi gian tré 10 ms dung Timer 1. Biét rang tan so thach anh la 12
MH:z.
Giai
o Tinh toan: Tim gia tri can nap cho bo dinh thoi va ché dé hoat dong cua bo dinh thoi nay:
Theo dé bai ta co: tDelay =10(ms) va Tose =12 (MHz)

Gia tri can nap cho b dinh thoi dugc tinh theo cong thirc:

f 6
N=-20sc _ 12107 10,1073 = ~10000
12~ Delay 12
Vay: N =-10000 hoac N = DSFOH.
Ta co: 'Delay = 10(ms ) = 10000 (s )
TTimer:f 1 :f12 - 126:106‘9_1(/15)
Timer Osc 12.10
Vi ¢ Delay < 65536'TTimer (hay N nam trong khoang tir -65535 dén -1) nén ta chon Timer &

ché 6 1 (ché do 16 bir).

o Chwong trinh: Dya vao nhitng tinh toadn trén, ta co:
= Chuong trinh con hoan chinh khi sir dung Timer 1 & ché d 1:
DELAY:
MOV TMOD, #10H
MOV TH1, #HIGH(-10000) hoac MOV TH1, #0DSH
MOV TL1, #LOW(-10000) hoac MOV TL1, #0FOH
SETB TR1
JNB TF1, $
CLR TF1
CLR TR1
RET

o Dj chinh xdc (xét vé mdt thoi gian) ciia chwong trinh:

Vi vi du trén (ché dé 1) thi tpey chinh xac 1a: ¢ =10013(us)

Delay(cx) ~ = 'TT imer * tDelay
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

5. Vidu S: (Tao thoi gian tré) N o o
Viet chwong trinh con tao thoi gian tré 1s dung Timer 1. Biéet rang tan so thach anh la 12 MHz.
Gidi
o Tinh toan: Tim gid tri can nap cho bo dinh thoi va ché do hoat dong cua bo dinh thoi nay:
Theo dé bai ta co:

Delay =1(s) va f, . =12(MHz)
Gia tri can nap cho b dinh thoi dugc tinh theo cong thirc:
f 6
N=-20s¢ _ A 1000000
12 = Delay 12

Vay: N = -1000000 (gia tri qua 16n khong thé nap truc tiép vao cac thanh ghi THx/TLXx).

Ta co: Delay = 1(s5)=1000000(zzs)
1 12 12 -6
Timer ftimer JOsc 12.10° ] ) ’
Vi ¢t Delay > 65536'TTimer nén ta chon phai Timer ¢ che dd 1 (ché do 16 bit) két hop vdi cac

thanh ghi dé tao vong lip. ‘
Goi: N’ 1a gia tri can nap cho céc thanh ghi ;ﬁnh thoi.
[Rn] 1a gia tri can nap cho thanh ghi két hop (vong lap).
= N=[Rn] x N’
Ta tu chon: N°= -10000 — [Rn] =100
o Luuy:
= N'duoc chon sa0 cho phu hop véi qui dinh chon gia tri can nap cho céc thanh ghi
dinh thoi 6 ché do 1.
* [Rn] < 255, dic biét néu chon [Rn] = 0 thi diéu nay s& tuong dwong voi trudng
hop ta chon [Rn] = 256.

= Gi4 tri can nap cho cac thanh ghi dinh thoi 13 -10000 va gi tri can nap cho thanh ghi két hop
14 100.

o Chuong trinh: Dya vao nhitng tinh todn trén, ta co:
= Chuong trinh con hoan chinh khi st dung Timer 1 ¢ ché dd 1:

DELAY:
PUSH 00H
MOV TMOD, #10H
MOV RO, #100
AAA:

MOV TH1, #HIGH(-10000) hoic MOV TH1, #0DSH

MOV TL1, #LOW(-10000) hoic MOV TL1, #0FOH

SETB TR1

JNB TF1, $

CLR TF1

CLR TR1

DJNZ RO, AAA

POP 00H

RET
|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

o D¢ chinh xdc (xét vé mat thoi gian) ciia chwong trinh: Truong hop nay ciing twong ty nhu cac
truong hop dinh thoi stir dung Timer da néu ¢ cac vi du trén. Tuy nhién ¢ day, d6 chinh xac cua chuong
trinh dinh thoi khi str dung phuong phap nay khong phu thude vao gid tri can nap cho Timer (N) ma né
phu thudc vao s6 lieong Iénh sir dung trong chwong trinh, sé lan Idp lai va sé vong ldp .

Vi vi du trén (che do 1 + vong lap) thi tpe,y chinh xac la:

t =5T,. +|I11.T +t 100+4.T_.
Delay(cx) Timer ( Timer  Delay(T imer)j>< Timer

=1001109(z5)=1,001109(s)
V61 tpelay(Timer): tho gian dinh thoi cua Timer (10000 us).

6. Vi du 6: (Tao thoi gian tré) N
Viet chwong trinh con tao thoi gian tré 60s dung Timer 0. Biét rang tan so thach anh la 12 MHz.
Giai
o Tinh togin: Tim gid tri can nap cho bo dinh thoi va ché do hoat dong cua bo dinh thoi nay:
Theo d¢ bai ta co:

tDelay =60(s) va fOsc =12(MHz)
Gia tri can nap cho b dinh thoi dugc tinh theo cong thirc:
f 6
N =-20sc .y _ 12007 60 = —60000000
12 = Delay 12

Vay: N =-60000000 (gia tri qua 16n khong thé nap truc tiép vao cac thanh ghi THx/TLx).

Ta co: 'Delay = (s)= 60000000 (zs)
TTimer:f 1 :f12 - 126:106S_1(/IS)
Timer Osc 12.10
Vi ¢ Delay > 65536'TTimer nén ta chon phai Timer ¢ ché d§ 1 (che do 16 bit) két hop voi cac

thanh ghi dé tao vong lip. ‘
Goi: N’ la gid tri can nap cho cac thanh ghi dinh thoi.
[Rn] 1a gia tri can nap cho thanh ghi két hop (vong lap I).
[Rm] Ia gié tri can nap cho thanh ghi két hop (vong lap 2).
— N =[Rn] x [Rm] x N’
Ta tu chon: N°= -10000 — [Rm] =100 — [Rn] =60
o Luuy:
= N'duogc chon sa0 cho phu hop véi qui dinh chon gia tri can nap cho céc thanh ghi
dinh thoi ¢ ché do 1.
* [Rn], [Rm] < 255, dic biét néu chon [Rn], [Rm] = 0 thi diéu nay s& twong duong
v6i truong hop ta chon [Rn], [Rm] = 256.

= Gia tri cAn nap cho cac thanh ghi dinh thoi 1a -10000 va gia tri cAn nap cho cac thanh ghi két
hop 1a 60 (cho vong lap 1), 100 (cho vong lap 2).
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

o Chuong trinh: Dya vao nhitng tinh todn trén, ta co:
= Chuong trinh con hoan chinh khi stt dung Timer 0 & ché do 1:

DELAY:

PUSH 00H

PUSH 01H

MOV TMOD, #01H

MOYV RO, #60
AAA:

MOV R1, #100
BBB:

MOV THO, #HIGH(-10000) hoic MOV THO, #0DSH
MOV TLO, #LOW(-10000) hoic MOV TLO, #0FOH
SETB TR0

JNB TF0, $

CLR TF0

CLR TR0

DJNZ R1, BBB

DINZ RO, AAA

POP 01H

POP 00H

RET

e D chinh xdc (xét vé mdt thoi gian) ciia chwong trinh: Truong hop ndy ciing twong tu nhu cac
truong hop dinh thoi st dung Timer da néu 6 cac vi dy trén. Tuy nhién ¢ day, do chinh xac cua chuong
trinh dinh thoi khi st dung phuong phap nay khong phu thudce vao gia iri can nap cho Timer (N) ma no
phu thudc vao s6 lieong lénh sir dung trong chwong trinh, sé lan Idp lai va sé vong ldp .

Véi vi du trén (ché dé 1 + vong ldp) thi tpelay chinh xac 1a:

tDelay(cx) - 7'TT imer (1 TT imer (1 ! 'TT imer tDelay(T imer) j <100+ 2'TT imerj x60+6. TT imer

=60066193(15) = 60,066193(s)
V&1 tpelay(timer): tho gian dinh thoi cua Timer (10000 ps).

7. Vidu 7: (Tao song vuong) o
Viet chuong trinh tao song vuong co tan so 10 KHz ¢ ngo ra P1.0 va cé chu ky lam viéc
D=50%. Biet rang tan so thach anh la 12 MHz va sw dung bo dinh thoi 0.
Giai
e Tinh todn:

8051
P1.0 [— |_|_|_|_|_|_|_|_|_[ _______

| 50% | 50%
fosc=1 2 MHz ——
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.
E—————————sssssssSSSSSSSSsSsSsssSsSsSsSsSS—
Theo dé bai, ta c6 chu ky lam viéc D=50% cho nén:

— 50%x T = 50% x - = 0,5 =5.10>(s)=50(us)

t
" 10.103

=ty =50 (pus) va t, =50 (ps).

Vay ¢ day ta phai dung Timer 0 dé tao thoi gian tré 50(us) cho thoi gian séng & muc cao va
50(us) cho thoi gian song & mirc thip.

Theo nhu trén, ta co:

Delay = 50(us) va fy) . =12(MHz)
Gia tri can nap cho bd dinh thoi dugc tinh theo cong thurc:

/ 6 _
N =—20sc _ 12107 501076 = _s0

12~ Delay 12
Vay: N =-50 hoac N = CEH.

Ta co: tDelay =50(uss)
TTimer :f 1 :f12 - 2 6 :10_6(5):1(#9)
Timer Osc 12.10
Vi ¢ Delay <256.T. Timer (hay N nam trong khoang tir -255 dén -1) nén ta c6 thé chon Timer &

ché d6 1 (ché do 16 bit) hodc ché dd 2 (ché do 8 bit tw ddng nap lai).

o Chwong trinh: Dya vao nhiing tinh toan trén, ta co:
MAIN:

SETB P1.0

ACALL DELAY50US

CLR P1.0

ACALL DELAY50US

SJIMP MAIN
DELAY50US:

MOV TMOD , #02H

MOV THO, #(-50) hoic MOV THO, #0CEH

SETB TR0

JNB TFO, $

CLR TR0

CLR TF0

RET

END
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

8. Vi du 8: (Tao song vuong) o
Viet chwong trinh tao song vuéng co tan s6 1 KHz o ngo ra P1.0 va co chu ky lam viéec D=50%.

Biét rang tan sé thach anh la 12 MHz va sir dung bé dinh thoi 0.
Gidi

o Tinh todan:

8051
f=1KHz
P1.o UL,
| 50% | 50%
fosc=12 MHz t _t :
H _ L

Theo dé bai, ta c6 chu ky lam viéc D=50% cho nén:

£ =50%x T = 50%x~ = 0,5 =5.10" *(s) = 500(zs)

H
1.10

=ty =500 (us) va t;, =500 (us).
Vay & day ta phai dung Timer 0 d¢ tao thoi gian tré 500(us) cho thoi gian séng ¢ muc cao va
500(us) cho thoi gian song & muc thap.
Theo nhu trén, ta co:
Delay = 500(us) va f,, . =12(MHz)

Gia tri can nap cho bo dinh thoi dugc tinh theo cong thurc:

f 6 _
N =-20sc 4 _ 12107 500.1076 = 500
12~ Delay 12
Vay: N = -500 hoic N = FEOCH.
Ta co: 'Delay = 500 (us)
1 12 12

-6
T, = = = =10""(s)=1(us)
Timer fTimer fOsc 12-106

Vit Delay < 65536.T. . (hay N nam trong khodng tir -65535 dén -1) nén ta chon Timer & ché

dd 1 (ché do 16 bir).
o Chwong trinh: Dya vao nhitng tinh todn trén, ta co:
MAIN:

SETB P1.0
ACALL DELAY500US
CLR P1.0
ACALL DELAYS500US
SIMP MAIN
DELAYS00US:
MOV TMOD , #01H
MOV THO, #HIGH(-500) hoac MOV THO, #0FEH

MOV TLO, #LOW(-500) hoac MOV TL0, #0CH
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

SETB TRO
JNB TF0, $
CLR TRO
CLR TFO0
RET

END

9. Vidu 9: (Tao song vuong) o
 Viet chwong trinh tao song vuong co tan so 100 Hz o ngo ra P1.0 va co chu ky lam viéc D=30%.
Biet rang tan so thach anh la 12 MHz va su dung bo dinh thoi 0.

Giadi
o Tinh todan:
8051
f =100 Hz
P10 — [T .
|;% 70%
fosc=12 MHz - s
t t
H T L

Theo d& bai, ta c6 chu ky 1am viéc D=30% cho nén:

1 1 -3
Ly =30%xT =30%x—=0,3x——=3.10" (s)=3000(ss)
f 100
=ty =3000 (us) va t, = 7000 (us).
Viy & ddy ta phai dung Timer 0 dé tao thoi gian tré 3000(ps) cho thoi gian song & muc cao va
7000(ps) cho thoi gian song & muc thap.
Theo nhu trén, ta co (xét truong hop ty):

'Delay = 3000(us) va f, . =12(MHz)
Gia tri cAn nap cho bd dinh thdi dugce tinh theo cong thirc:

/ 6 _

N=-Z10sc,, 12107 56561976 _ 3000
12 = Delay 12
Vay: N =-3000 hoac N = F448H.
Ta co: 'Delay = 3000 (us)
TTimer - 7 1 - f12 - = 6 :10_6(5):1(/“3)
Timer Osc 12.10

Vi tDelay < 65536'TTimer (hay N nam trong khoang tir -65535 dén -1) nén ta chon Timer ¢ che

dd 1 (ché do 16 bir).
Tuong tu nhu trén, ta c6 (xét truong hop ty):
'Delay = 7000(us) va fy, . =12(MHz)
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

Gi4 tri can nap cho b dinh thoi dugce tinh theo cong thirc:

f, 6 _
N =-_20sc ., _ 12107 20001076 = 7000
12~ Delay 12
Vay: N =-7000 hoic N = E4A8H.
Ta co: tDelay =7000(s)
1 12 12 6/
Timer = =107°(s)=1(us)

- - 6
fTimer fOsc 12.10

Vit Delay < 65536'TTimer (hay N nam trong khodng twr -65535 dén -1) nén ta chon Timer ¢ che

do 1 (ché do 16 bir).

o Chwong trinh: Dya vao nhitng tinh todn trén, ta co:
MAIN:

SETB P1.0
ACALL DELAY3000US
CLR P1.0
ACALL DELAY7000US
SJIMP MAIN
DELAY3000US:
MOV TMOD , #01H
MOV THO, #HIGH(-3000) hoic MOV THO, #0F4H
MOV TLO, #LOW(-3000) hoic MOV TLO, #48H
SETB TR0
JNB TFO0, $
CLR TR0
CLR TF0
RET
DELAY7000US:
MOV TMOD , #01H
MOV THO, #HIGH(-7000) hoic MOV THO, #0E4H
MOV TLO, #LOW(-7000) hoic MOV TLO0, #0A8H
SETB TR0
JNB TFO0, $
CLR TR0
CLR TF0
RET
END
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

10. Vi du 10: (Giao tiép véi thiét bi ngoai vi)

Mot coi dwoc néi véi chan P1.7 va mot chuyén mach (cé chong dgi) dwge ndl voi chdn P1.6 cua
chip 8051 (xem trong hinh vé). Viét chwong trinh diéu khién doc mitc logic cung cdp béi chuyén mach
(khi chuyén mach thay doi tiv vi tri trén xuong Vi tri dwdi thi mot xung mic thap dwoc tao ra tai chan
P1.6) va hu coi trong thoi gian Isec sau moi lan phét hién si chuyén trang thdi tir 1 xuéng 0 tai chin
Pl.6.

Vcec Vce

8051
10K
ow | vee I P16 P17 —| >—tﬂ
10K P1.7=0 — Hu coi.
P1.7=1 — Im ldng.
fosc=12 MHz
Giai

HUNDRED EQU 100 :Khai bao bién
COUNT EQU -10000

ORG 0000H
MAIN:

JNB P1.6, $ ;Cho logic 1 ¢ ngd vao P1.6.

JB P1.6, $ ;Cho logic 0 6 ngd vao P1.6

SETB P1.7 ;Co1 hu.

ACALL DELAY ;Thot gian 1 gidy.

CLR P1.7 :Tét coi.

SIMP MAIN
DELAY:

PUSH 00H

MOV TMOD, #10H

MOV R0, # HUNDRED
AAA:

MOV TH1, #HIGH(COUNT)

MOV TL1, #LOW(COUNT)

SETB TR1

JNB TF1, $

CLR TF1

CLR TR1

DJNZ RO, AAA

POP 00H

RET

END

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

11. Vi du 11: (Pém xung)

Mot chuyén mach (cé chéng déi) dwge néi véi chan TO (P3.4) cia chip 8051. Viét chirong trinh
diéu khién dém sé lwong xung dwoc tao ra béi chuyén mach (khi chuyén mach thay déi tir vi tri (1)
sang Vi tri (2) thi mot xung mirc thap dwoc tao ra tai chan T0). S6 xung dem duoc sé chira trong RAM
noi (dang so HEX) tai cdc 6 nho co dia chi bdt dau tai 40H. Biét rang so heong xung tao ra dwgc
khong ché nam trong khodng 0 — 255 xung.

Vce

8051
TO (P3.4)

fosc= 12 MHz

Giai
o Tinh todan:

Theo yéu cau cia dé bai:
o Viét chuong trinh dém xung — Cau hinh cho Timer 0 1a mot bo dém xung (Counter).
o SO xung nam trong khodng 0 — 255 xung — Chon ché do 8 bit (che do 2).

o Chwong trinh: Dya vao nhitng tinh toan trén, ta co:

MAIN:
MOV TMOD, #06H :Ché d6 Counter 8 bit (ché dg 2).
MOV THO, #00H :Gia tri ban dau ctia bo dém.
SETB P3.4 :C4u hinh P3.4 12 ngd vao.
SETB TRO :Khaoi dong bo dém.
LOOP:
MOV A, TLO Poc sd xung tur bd dém.
MOV 40H, A :Cét s6 xung dém duoc vao 6 40H.
JNB TF0, LOOP :Tiép tuc qua trinh dém xung néu
:bd dém chua bi tran.
CLR TFO0 ;Xoa cO tran.
CLR TRO ;Dung bo dém.
END :Két thac chuong trinh.

|
Gido trinh Vi xir ly. 150 Bién soan: Pham Quang Tri



Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

12. Vi du 12: (Pém xung)

Mot chuyén mach (cé chéng déi) dwge néi véi chan TO (P3.4) cia chip 8051. Viét chirong trinh
diéu khién dém sé lwong xung dwoc tao ra béi chuyén mach (khi chuyén mach thay déi tir vi tri (1)
sang Vi tri (2) thi mot xung mirc thap dwoc tao ra tai chan T0). S6 xung dem duoc sé chira trong RAM
noi (dang so HEX) tai cdc 6 nho co dia chi bdt dau tai 50H. Biét rang so heong xung tao ra dgc

khéng ché nam trong khodng 0 — 65535 xung.

Vce

o Tinh todan:

Theo yéu cau cua dé bai:

8051
TO (P3.4)

fosc= 12 MHz

Giai

o Viét chuong trinh dém xung — Cau hinh cho Timer 0 1a mot bo dém xung (Counter).
o S0 xung nam trong khodng 0 — 65535 xung — Chon ché dd 16 bit (che do 1).

o Chwong trinh: Dya vao nhitng tinh toadn trén, ta co:

MAIN:

MOV TMOD, #05H :Ché d6 Counter 16 bit (ché dg I).
MOV THO, #00H :Gi4 tri ban dau cta bd dém (cao).
MOV TLO, #00H :Gia tri ban dau cta bd dém (thdp).
SETB P3.4 :C4u hinh P3.4 12 ngd vao.

SETB TRO :Khaoi dong bo dém.

LOOP: ;Poc gia tri ciia bd dém dang hoat dong.
MOV A, THO :Poc sd xung dém duoc (phan cao).
MOV 50H, TLO :Cét s6 xung dém duoc (phdn thap).
CJNE A, THO, LOOP :Poc sd xung dém duogc (phan cao)

:1an nira dé kiém tra.
MOV S51H, A :Cét s6 xung dém duoc (phan cao).
JNB TF0, LOOP :Tiép tuc qua trinh dém xung néu
:bd dém chua bi tran.
CLR TFO0 ; Xoa cO tran.
CLR TRO :Dirng bo dém.
END :Két thiic chuong trinh.
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

XI. PHAN BAI TAP:
o Tao tré:

Bai 1: Viét chuong trinh con mang tén DELAY500US c6 nhiém vu tao tré 0,5ms dung Timer.
(fOSC:6MHZ).

Bai 2: Viét chuong trinh con mang tén DELAY 10MS c6 nhi¢m vy tao tré 10ms dung Timer.
(fOSC:]2MHZ).

Bai 3: Viét chuong trinh con mang tén DELAY10S c6 nhiém vy tao tré 10s dung Timer.
(fOSCZIZMHZ).

Bai 4: Viét chuong trinh con mang tén DELAY1S c6 nhiém vu tao tré 1s dung Timer.
(fOSCZII, 0592MHZ)

Bai 5: Viét chuwong trinh con delay 100s, biét rang fosc dung trong hé thong la:
a. 6 MHz.

b. 11,0592 MHz.

c. 12 MHz.

d. 24 MHz

Bai 6: Viét chuong trinh con delay 100ms, biét rﬁng fosc dung trong hé théng la:
a. 6 MHz.

b. 11,0592 MHz.

c. 12 MHz.

d. 24 MHz

Bai 7: Viét chuong trinh con delay 1s, biét rang fogc ding trong hé thong 1a:
a. 6 MHz.

b. 11,0592 MHz.

c. 12 MHz.

d. 24 MHz

. Bai 8: Viét doan 1énh tao mot xung duong (_I_I_) tai chan P1.0 v6i d6 rong xung 1ms, biét
réng fOSC =12 MHz.
e Tao xung:

Bai 1: Ding chuong trinh con DELAY500US (Bai I phan tao tré) dé viét doan 1énh tao song
vuong f=1KHz tai P1.0.

Bai 2: Dung chuong trinh con DELAY 10MS (Bdi 2 phan tao tré) dé viét doan Iénh tao song
vudng f=50Hz tai P1.1.

Bai 3: Dung chuong trinh con DELAY500US (Bai I phan tao tré) dé viét doan 1énh tao song
vuong f=500Hz (D=25%) tai P1.2.

Bai 4: Dung chuong trinh con DELAY 10MS (Bdi 2 phan tao tré) dé viét doan 1énh tao song
vuong =20Hz (D=20%) tai P1.3.

Bai 5: Viét doan 1énh tao chudi xung vudng c6 f= 100 KHz tai chan P1.1 (fsc =12 MHz).

Bai 6: Viét doan 1énh tao chudi xung vuong c¢o f= 100 KHz va c6 chu ky lam viéc D = 40% tai
chan P1.2 (fOSC =]2 MHZ)

Bai 7: Viét doan 1énh tao chudi xung vudng c6 f= 10 KHz tai chan P1.3 (fysc =24 MHz).
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Bai 8: Viét doan 1énh tao chudi xung vudng c6 f= 10 KHz va c6 chu ky lam viéc D = 30% tai
chan P1.3 (fosc =24 MHz).

Bai 9: Viét doan lénh tao chudi xung vudng cé f= 10 Hz tai chan P1.4 (fo5c =12 MHz).

Bai 10: Viét doan lénh tao chudi xung vuong c6 f= 10 Hz va c¢6 chu ky lam viéc D = 25% tai
chan P1.5 (fosc =11,0592 MHz).

Bai 11: Viét doan Iénh dung Timer tao song vuong f=500Hz tai P1.4. (fosc=12MHz).
Bai 12: Viét doan lénh dung Timer tao song vuong f=20KHz tai P1.5. (fpsc=24MHz).

. Bai 13: Viét doan lénh dung Timer tao 2 séng vudng c6 cung f=1KHz tai P1.6 va P1.7. Biét
rang song vudng tai P1.7 cham pha hon séng vuong tai P1.6 1a 100us. (fosc=12MHz).

Bai 14: Viét doan 1énh dung Timer diéu khién dén giao thong tai mot giao 10. Cho biét rang:

Dén Bit diéu khién Thoi gian
Xanh 1 P1.0 25s
Vang 1 P1.1 3s
Do 1 P1.2
Xanh 2 P1.3 33s
Vang 2 P1.4 3s
Do 2 P1.5

Dén sang khi bit diéu khién bang 0 (fpsc=12MHz).

|
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Chuwong 5: Hoat dong ciia port noi tiép (Serial Pory). Truwong DH Céng nghiép Tp.HCM.

CHUONGS
HOAT PONG CUA PORT NOI TIEP
(SERIAL PORT)

I. MO DAU:
May tinh truyén dit liéu theo hai phuong phap: truyén dir liéu song song va truyén dir liéu ndi
tiép.

e Truyén song song: St dung nhiéu day dan dé truyén dir liéu giira cac ghié't bi c6 khoang céach
gan nhau (khodng vai mét). Phuong phap nay cho phép truyén dir li€u véi toc dd cao nhd st dung
nhi¢u day dan dé truyén dir liéu dong thoi nén tai mot thoi di€m co thé truyén duoc nhi€u bit thong tin
nhung khoang cach truyén thi c6 nhiéu han ché.

o Truyén noi tiép: Str dung mot day dan dé truyén dir liu (mét ddy phat di va mét day thu vé)
gifra cac thlet bi c6 khoang cach xa nhau (khoang vai tram mét tro lén). Phuong phap nay s€ truyen dir
lidu véi téc d6 cham hon (so vdi phirong phap truyén song song) vi chi sir dung mot diy dan dé truyen
dir liéu nén tai mot thoi diém chi ¢ thé truyén duge mot bit théng tin nhung khoang cach truyén thi
khong bi han ché nhu & phuong phéap song song.

Chip 8051 c6 mot port ndi tiép (serial porf) véi cac tinh nang nhu sau:

Chi'c ndng Chuyén doi tix dit ligu song song thanh dit ligu néi tiép.
clia port o o
ndi ti€p Chuyén doi tie dit liéu noi tiép thanh dit ligu song song.
Giao ti€p Thong qua chan TxD (Transmit Data: chdn phdt dit liéu).
véi port
noi ti€p Théng qua chdan RxD (Receive Data: chan nhdn dit liéu).

Hoat dong song cong (full duplex): co nghia la c6 khd ndng
Pac trung thu/phdt dit liéu cung liic.
ctia port

50 tie Nhan tiép mot dit liéu vao trong khi mét dit liéu da dugc nhdn
ndi ti€p

va luu giit trong by dém thu (bo dém thu la noi chita dit liéu
duogc nhdn vao).

e Luu y’:,d truong hop dac trung thir hai thi dir liéu thwr nhit s& khong bi mat néu CPU doc xong
dr 1i€u thur nhat trude khi dit 1i€u thir hai dugc nhan day du.

Céc thanh ghi chirc ning dic biét cta port ni tiép:

Cac thanh ghi SBUF (Serial Buffer Register): thanh ghi dém ctia port ndi tiép.
chic ning cla . . o
port ndi ti€p SCON (Serial Control Register): thanh ghi dieu khi€n port ndi ti€p.

Dai lugng dac trung cho toc do truyen dir liéu nhanh hay chém la toc dp baud (baud rate) hay
con g01 1a tan sb hoat dong cua port nbi tiép c6 thé 1a gid tri ¢b dinh hay thay ddi tuy theo yéu cau cua
nguoi lap trinh. Khi ché d6 tdc d6 baud thay ddi duoc st dung, bd dinh thoi 1 cung cap xung clock tbe
d6 baud va ta phai 1ap trinh sao cho pht hop. O phién ban chip 8031/8052, bd dinh thoi 2 ciing c6 thé
duoc 1ap trinh dé cung cép xung clock toc dd baud.

|
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Chuwong 5: Hoat dong ciia port noi tiép (Serial Pory). Truwong DH Céng nghiép Tp.HCM.

II. THANH GHI PEM PORT NOI TIEP (SBUF):

Thanh ghi SBUF (Serial Buffer Register): duoc dung dé lru gitr dir liGu can phat di va dir liéu da
nhin dugc. Viéc ghi dﬁ li¢u vao thanh ghi SBUF s€ nap dir liéu dé phat di va viéc doc dir li€u tir thanh
ghi SBUF s¢ truy xuat dir liéu da thu duoc.

Thanh ghi SBUF bao gbém 2 thanh ghi:
= Thanh ghi phdt (b¢ dém phdt): ding dé luu gitr dir liéu can phat di.
= Thanh ghi thu (b¢ dém thu): dung dé luu gitt dir liéu da nhan dugc.

Céu triic cua thanh ghi SBUF:

TXD RXD
(P3.1)  (P3.0)

D
CLK S_BUF Q Shift register
|_> (write only) ’—> CLK
Baud rate Baud rate =
clock clock SBUF
(transmit) (receive) (read only)

< 8051 Internal bus >

Write only: chi ghi.

Read only: chi doc.

Shift register: thanh ghi dich bit.

Baud rate clock (transmit): xung clock téc dé baud (phdt).
Baud rate clock (receive): xung clock téc do baud (thu).
8051 internal bus: bus ndi ciia 8051.

e Vidu: Céc 1énh ghi dir li¢u vao SBUF va doc dir liéu tr SBUF.

MOV SBUF, #45H :Phat gié tri 45H qua port ndi tiép.
MOV SBUF, #°D” :Phat gi4 tri 44H qua port ndi tiép.
MOV SBUF, A :Phat ndi dung ctia A qua port ndi tiép.
MOV A, SBUF ;Poc dir li¢u thu duogc tir port ndi tiép.
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III. THANH GHI PIEU KHIEN PORT NOI TIEP (SCON):

Thanh ghi SCON (Serial Control Register): chira cac bit dung dé diéu khién ché do hoat dong
va bao trang thai cua port noi tiép.

CAu truc cua thanh ghi SCON:

»—Bit
7 6 5 4 3 2 1 0

SCON: Serial Control Register

9F 9E 9D 9C 9B 9A 99 98

» o
SMI REN RB8 Ri _ DPiachibit (HEX)
SMO0 SM2 TBS TI \_‘j Ky hiéu

RI: Receive Interrupt — CS ngdt thu. RI = 1 ngay khi két
thic viéc thu mot dir liéu, RI dudc xda bdi phﬁn mém.

TI: Transmit Interrupt — C3 ngit phat. TI = 1 ngay khi k&t
thic viéc phat mot dit lidu, TI dudc x6a bdi phan mém.

L—» RBS: Receive bit 8§ — Bit thit 9 nhan dudc (ché& dd 2 va 3).

L » TBS8: Transmit bit 8 — Bit thit 9 dugc phdt (ch& do 2 va 3).
Bit nay dugc set (1) hodc xéa (0) bsi phadn mém.

» REN: Receive Enable — Cho phép thu. Bit nay phdi dugc set
d€ nhan céc dir liéu.

» SM2: Serial Mode 2 — Bit 2 chon ché& do cia port noi tiép.
Bit nay cho phép truyén thong da xi 1y & ché do 2 va 3; bit
RI s& khong dudc tich cuc néu bit thit 9 nhan dudc 1a 0.

» SM1: Serial Mode 1 — Bit 1 chon ch& dd clia port ndi ti€p.

» SMO: Serial Mode 0 — Bit 0 chon ch& do clia port ndi ti€p.
Céc ché d6 cua port ni tiép:

SMO0 SM1 Ch&€do Mo ta Toc do baud
0 0 — 0 — Thanh ghi dich. & C& dinh (fogc / 12).
0 1 — 1 — UARTS8bit. —» Thay ddi (thi€t 1ap bdi Timer 1).
1 0 —» 2 —» UART9 bit. — Co dmh (fosc /32 hoac fosc/ 64)
1 1 — 3 — UART9bit. —» Thay ddi (thi€t 1ap bdi Timer 1).

Trude khi st dung port ndi tiép can phai:

Qui dinh ch€ d6 clia port ndi ti€p Thanh ghi SCON
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Chuwong 5: Hoat dong ciia port noi tiép (Serial Pory). Truwong DH Céng nghiép Tp.HCM.

Vi du: Khoi dong port noi tiép ¢ ché dg 1, cho phép port thu dit liéu tir chdn RxD va san sang phat dir
lieu tir chan TxD.
Giai
Ta dung 1énh:
MOV SCON, #52H
Giai thich:
SM1 REN RBS RI
SMOySM2y TB8 y Tl y

SCON
o1 01 0 0 1 0—>52H

SMO = 0, SM1 = 1 — cho phép port hoat dong & ché do 1.

REN =1 — cho phép port noi ti€p dugc phép thu dir ligu.

TI= 1 — chuan bi port ndi tiép sin sang phat dit liéu qua chan TxD.

RI =0 — chuan bi port ndi tiép san sang thu dit liéu qua chan RxD.

IV. CAC CHE PQ HOAT PONG CUA PORT NOI TIEP:

1. Ché d9 0 — Thanh ghi dich 8 bit:

Ch€ dd thanh ghi dich 8 bit.

Céc bit SM0 =0, SM1 =0.

Chén RxD: thu (nhin) va phat (truyén) dit liéu ndi tiép.
Chédn TxD: xuat xung clock dé dich bit.

Bit DO: 1u6n ludn dugc thu va phdt dau tién.
T6c d6 baud: khong ddi, bing fosc / 12.

Ch&'dp 0

Qud trinh phat dit liéu:
o Qud trinh khéi dong: Ghi dit liéu can phat vao SBUF = Viéc phdt dit ligu bit dau: Di liéu tir
SBUF duwgc dich ra chian RxD dong thoi véi cdc xung clock dich bit dwoc géi ra chan TxD (mdi
bit dwoc truyén di trén chan RxD trong I chu ky may).

Data 8051

D

7
SBUF [10100001B \ DATA
JL RXDS 10100001

Serial port f‘> SHIFT CLOCK
e innhnnh
TxD > >

DO
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e Gian db thoi gian phat dit liéu:

Data out —» -<¢— One machine cycle

(RxD) D0 D1 X D2 X D3 X D4 X D5 X D6 X D7 X
Shiftclock —) {4 | L L LA L Ld

(TxD)

Data out: Dit liéu xut.
Shift clock: Xung clock dich bit.
One machine cycle: Mot chu ky may.

Qud trinh thu dir liéu:

e Qud trinh khéi dpng: Set bit cho phép thu (REN=1) — Xoa co ngdt thu (RI=0) = Viéc thu dir
liéu bit ddu: Cac xung clock dich bit dwoc gdi ra chan TxD va dir liéu tir thiét bi bén ngoai
dwoc dich vao chan RxD boi cac xung clock dich bit nay (viéc dich dir liéu vao chdn RxD xay ra
o canh lén cua xung clock dich bit).

Data 8051

%

O DO D7

SBUF [T1001001B DATA )
RxD do010011 ¢

Serial port Cﬂ SHIFT CLOCK
rmrmmmf>

=D 2

e Gian d6 thoi gian thu dir lidu:

Data out —> 4— One machine cycle

RAD)  ——<ED~<ED~DD—<DH—~<BH~<BE~<DE—<D7>

Shift clock
(TxD)

Data out: Dit liéu xuat.
Shift clock: Xung clock dich bit.
One machine cycle: Mot chu ky mdy.

Ung dung: Mot Gmg dung kha thi caa ché do 0 (ché do thanh ghi dich bit) 1a mo rong thém cac ngd ra
cho chip 8051. M6t vi mach thanh ghi dich nbi tiép — song song ¢ thé dugc ndi véi cac chan TxD va
RxD cua chip 8051 dé cung cip thém 8 dudng xuat (xem hinh vé bén duwdi). Cac thanh ghi dich bit
khac co thé ghép cascade voi thanh ghi dich bit dau tién dé md rong thém nira.

|
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Chuwong 5: Hoat dong ciia port noi tiép (Serial Pory). Truwong DH Céng nghiép Tp.HCM.

Data 8051 | Shift register: Thanh ghi dich bit.
8 extra outputs: 8 ngd ra md rong.

' 8 Extra out{uts
\% N AN A
SBUF [10100001B | DATA Shift Register
JL RXD S 1010000 1> —|Data

Serial port f‘> SHIFT CLOCK
—TxD> MU — Clock

Ché& dd thanh ghi dich bit cda port ndi ti€p.
2. Ché @9 1 — UART 8 bit c6 toc dd baud thay doi:
’ Trong ché QC) 1, port ndi tiép cua 8051 hoat dong nhu mdt bg thu phat khong déng bd 8 bit ¢b
toc do baud thay o1 (UART - Universal Asynchronous Receiver Transmitter).

Nhiém vu Bi&n ddi dit liéu phat tir song song thanh ndi ti€p.
UART Bi&n ddi dit liéu thu tir ndi ti€p thanh song song.

UART 1a mt bo thu phét dir liéu ndi tiép v6i mdi ky tu dit lidu duge dimg trude boi mot bit
START (logic 0) va dugc dung sau boi mot bit STOP (logic I). Thinh thoang, mot bit chan 1€ (Parity
bit) dugc chén vao gitra bit dir liéu sau cung va bit stop. Hoat dong chu yéu cua UART la bién dbi dir

liéu phat tir song song thanh ndi tiép va bién dbi dit liéu thu tir ndi tiép thanh song song.
Hinh vé& khuong dang dir 1iéu khi dugc sir dung & ché d6 UART:

{(1)}ﬂ\ /<D0><D1><D2><D3><D4><D5><D6><D7>< >

START DATA BIT Bit na_y cd the PARITY STOP
BIT cod hoéc kh()ng BIT BIT
(Mtc 0) c6 tuy theo yéu (Myc 1)

ciu str dung

Ch€ d6 UART 8 bit.

Céac bit SMO =0, SMI1 = 1.

. Chén RxD: thu (nhan) dit liéu ndi tiép.
Ché do 1 . N . ¢ ot
Chdn TxD: phat (truyén) di li€u noi tiép.

Dir liéu dugc truyén keém theo Start bit va Stop bit.
Bit DO: ludn ludén dugc thu va phat diu tién.

Toc do baud: thay ddi, dudc thiét 1ap bdi Timer 1.

Khudng dang ctia mot dit liéu khi sir dung ché d6 UART 8 bit:
{(1)} \ /<D0><D1><D2><D3><D4><D5><D6><D7>

START DATA BIT " stop
BIT > BIT
(Mttc 0) Khi thu 3 (Mttc 1)
% | Khiphat ~ =L Knithu
Thanh ghi SBUF Bit RBS

Gido trinh Vi xir ly. 159 Bién soan: Pham Quang Tri



Chuwong 5: Hoat dong ciia port noi tiép (Serial Pory). Truwong DH Céng nghiép Tp.HCM.

Qud trinh phat dir liéu:
o  Quada trinh khaoi dong: Ghi dir liéu can phat vao SBUF = Viéc phat dir liéu bat dau: Dir liéu tir
SBUF duvoc dich ra chan TxD (theo thw ty: Start bit — 8 bit data (D0 .. D7) — Stop bit) — co
TI=1.

Data 8051

SBUF | 10000101B
; RxD
— DATA
D

START 0
Serial port f‘>

1{0{1]0,0 0 0|1

SERIAL DATA

TxD

e Tbc do baud: do ngudi 1ap trinh thiét 1ap va duoc qui dinh béi tdc d6 tran ctia Timer 1.
e Thoi gian cta 1 bit trén dudng truyén: bang nghich dao cta téc do baud (1 / Baud rate).
e C0 ngat phat TI = 1: khi bit stop dugc xuét hién trén chan TxD.

QOua trinh thu dii liéu:

o Qud trinh khéi ddng: Mot sie chuyén trang thdi tir mire 1 xudng mire 0 tai chdn RxD (tirc xudt
hién bit Start) = Vigc thu di ligu bat ddu: 8 bit dir liéu dwoc dich vao trong SBUF (theo thir tu:
DO0—>DI1—...—»D7) — Stop bit (bit thir 9) dwoc dwa vao bit RBS (thuoc thanh ghi SCON) — co
RI=1.

Data 8051

’ DATA
START Do D7 STOP
SBUF | 11001001B

RxD

Serial port C]

1/1001(0, 0|11

SERIAL DATA

TxD

e Tdc d6 baud: do ngudi lap trinh thiét 1ap va dwoc qui dinh boi téc d6 tran ciia Timer 1.
e Hai diéu kién bét budc dé thuc hién qua trinh thu dir liéu nhu trén:
o RI=0— Yéu cau nay c6 nghia la chip 8051 da doc xong dit liéu truéc d6 va xoéd cd RIL.
o (SM2 =1 va Stop bit = I) hodc SM2 = 0 — chi ap dung trong ché @6 truyen thong da xu
Iy. Yéu cau ndy c6 nghia 13 khong set co RI bang 1 trong ché d6 truyén thong da xu 1y
khi bit dir liéu thir 9 1a 0.
e Co ngét thu RI = 1: khi 8 bit dir li¢u da duoc nap vao SBUF.

Luu y: Truong hop cac tin hiéu nhidu xuit hién trén dudng truyén (Iam cho dwong truyén xudt hién
mic thdp) dan dén 1am cho bd thu nhan dang sai, cho d6 1a sy xuét hién ctiia START bit (logic 0) va
tién hanh thuc hién qua trinh thu dir liéu, tir do dan dén két qua nhan vao s€ khong ding. Dé tranh diéu
nay xay ra thi khi dudng truyén c6 sy chuyén trang thai tir 1 xudng 0, bd thu yéu ciu mirc 0 ndy phai
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Chwong 5: Hoat djng ciia port noi tiép (Serial Pory). Truwong DH Céng nghiép Tp.HCM.

dugc duy tri trén duong truyén trong mot khoang thot gian xac dinh. Néu khong dam bao dugc nhu
thé, bo thu duoc gia sir rang da nhan dugc nhiéu thay vi nhan dugc START bit hop I¢. Luc do bo thu s&
dugc thiét 1ap lai, quay vé trang thai nghi va cho su chuyén trang thai tir 1 xudng 0 ké tiép trén duong

truyén.
3. Ché @9 2 — UART 9 bit c6 toc dd baud c6 dinh: ,
(Twong tw nhu UART 8 bit, chi khdc o so bit dir liéu la 9 bit)
Ché& do UART 9 bit.
Cac bit SMO =1, SM1 =0.
Chén RxD: thu (nhan) dit liéu ndi tiép.
Chan TxD: phit (truyén) dit liéu ndi ti€p.
Dir liéu dudc truyén kém theo Start bit va Stop bit.
Bit DO: ludn ludn dudc thu va phdt dau tién.
T&c @6 baud: khong ddi, bing fosc / 32 (hoic 64).

Ché& a6 2

Khi thu / phat

11 bit dugc thu trén chan RxD.
1 ky tu dir liéu<

11 bit dugc phdt trén chan TxD.
< =

Mode 2,3
€)) (8) (1) (D
Start bit  Databit  Bitthd9  Stop bit
[0] [DO...D7] /\ [1]
Ché€ dd thu Ché @b phat

——) RBS ——) TBS§

Khudng dang cia mét dit li¢u khi st dung ché do UART 9 bit:

1\ DX DX DX DX DX DEX DX DR

START DATA BIT " BIT  STOP Y
BIT > THU9 BIT
(Mifc 0) Khi thu Khi phat
& | Khi phat Khi thu
Thanh ghi SBUF Bit TB8  Bit RBS

4. Ché d9 3 — UART 9 bit ¢6 toc d baud thay doi: 7 7
(Tuong tuw nhu UART 9 bit, chi khdc o toc do baud co thé thay doi)

Ch€ d6 UART 9 bit.

Cac bit SMO =1, SM1 = 1.

Chén RxD: thu (nhin) dit liéu noi tiép.

Chédn TxD: phit (truyén) dif liéu ndi tiép.

Dir liéu dudc truyén kém theo Start bit va Stop bit.

Bit DO: ludn ludn dugc thu va phat dau tién.

Téc d6 baud: thay d6i, dugc thiét 1ap bdi Timer 1.

Ch&'do 3
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Khi thu / phdt < 11 bit dudc thu trén chian RxD.

Lky trd liu ™ 1 bi¢ dugc phat trén chan TxD.
< -

Mode 2, 3 ‘/\

(1) (8) (1) (1
Startbit  Data bit  Bittht9  Stop bit
[0]  [DO..D7] /\ [1]

Ché do thu Ché& d6 phat

|:> RBS I:D TBS

Khuong dang ctia mot dit ligu khi sir dung ché do UART 9 bit:
H)}j D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 X D8

[
et}

START DATA BIT "BIT  STOP

BIT ; THU9 prT  MueD
(Miic 0) Khi thu - Khi phit
& Khi phat .
Khi thu
Thanh ghi SBUF Bit TBS  Bit RB8

V. KHOI PONG VA TRUY XUAT CAC THANH GHI:

1. Bit cho phép thu (nhdn) dix liéu (REN: Receive Enable):
e Cong dung: ding dé cho phép (hodc khong cho phép) nhan cac ky tu dit liéu.
REN = 1: Cho phép nhan dir li¢u = 1énh thyc hién: SETB REN
REN = 0: Khong cho phép dit liéu = Iénh thyc hién: CLR REN
2. Bit dir li€u thw 9:
o Cong dung: tiy thudc vao dic tinh k¥ thuat cua thiét bi ndi tiép ma co thé yéu cau hoic khong
yéu cau bit dit liéu thir 9.
Khi phat dir li€u: bit dir li¢u tht 9 phdi dwec nap vao bit TB8 cua SCON trude khi phat di.
Khi thu dir li€u: bit dir 1i€u thtr 9 sé dwg'c nap vao bit RB8 ciia SCON sau khi thu xong.
3. Bit kiém tra chiin / 1é (P: Parity):
e Cong dung: Trong chip 8051 thi bit Parity duoc dung dé thiét lap viéc kiém tra chin cho 8 bit
dir liéu chira trong thanh ghi A (thuong diing dé kiém tra 16i khi truyén dir liéu).

P=1= S6 lugng bit 1 trong thanh ghi A 1a 56 1é.

P =0 = S luogng bit 1 trong thanh ghi A 14 s6 chin.
hoac

S6 lwong bit 1 trong thanh ghi A va bit P 1a mot s6 chin.

O ché dp 1 (UART 8 bi) thi bit chdn/I¢ do chip 8051 tao ra c6 thé dwoc thém vao tai bit thir 8
(vi tri D7) va khi d6 ta chi co thé truyén dir liéu chi co 7 bit.
[ START |DO0|D1|D2|D3|D4|D5|D6|PARITY [ STOP |
iBit thii 8
DATA (7 bit) (D7)

-l
-t

|
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O ché dp 2, 3 (UART 9 bir) thi bit chin/I¢ do chip 8051 tao ra c6 thé dugc thém vao tai bit thir 9
(nghia la thém vao bit TBS cua SCON) va khi d6 ta co thé truyén dir liéu co 8 bit.
[ START |D0|D1|D2|D3[D4[D5|D6|D7 |PARITY| STOP |

< ».Bit thit 9
DATA (8 bit)

Vi du: Truyen dir liéu (ché d¢ 2, 3 — UART 9 bit) chita trong thanh ghi A thong qua port noi tiép voi
yéu cau truyén 8 bit dir liéu + 1 bit kiém tra chan (bit P).

Chubi 1énh thuc hién:

MOV C,P :Chuyén bit kiém tra chan (bit P) vao TBS va
MOV  TBS,C ;bit nay tr¢ thanh bit thir 9.
MOV  SBUF A ;Truyén 8 bit dit liéu trong A thong qua port.

Vi du: Truyen dir liéu (ché dg 2, 3 — UART 9 bit) chira trong thanh ghi A thong qua port néi tiép voi
yéu cau truyén 8 bit dir liéu + 1 bit kiém tra 1é (Idy bui bit P).

Chudi 1énh thuc hién:

MOV C,P :Bién d6i bit kiém tra chén (bir P) thanh bit
CPL C :kiém tra 1¢, chuyén bit kiém tra 1é vao TBS va
MOV  TBS,C :bit ndy tré thanh bit thir 9.

MOV  SBUF A :Truyén 8 bit dit liéu trong A théng qua port.

Vi du: Tijuyén dir liéu (ché d@o 1 — UART 8 bit) chira trong thanh ghi A thong qua port noi tiép voi yéu
cau truyén 7 bit dir liéu + 1 bit kiéem tra chan (bit P).

Chubi 1énh thuc hién:

CLR ACC.7 ;Xo04 bit thu 8 (D7) trong thanh ghi A.
MOV C,P ;Sao chép bit kiém tra chin vao C.

MOV ACC.7,C -Dit bit kiém tra chin vao bit thir 8 trong A.
MOV  SBUF A :Truyén 7 bit dit liéu cong bit kiém tra chin.

4. Cac co ngit ciia port ndi tiép:
RI: cd ngit thu. RI=1 khi két thic viéc thu
Cic c5 ngit ciia 7 dit liéu va chi ra ring bo dém thu di day.
port ndi i€p  \_ TI: ¢& ngit phat. TI=1 khi ké* thiic viéc phat
dit liéu va chi ra ring bd dém phat di rong.

i1
N ST g phdneng. % R Bing g méim
foi
RI, TT Flag RI, TT Flag

Tir phén trinh bay trén déy, ta c6 thé thay rang:

e  Théng qua viéc kiém tra co ngit TI co thé biét dugc chip 8051 da sin sang de truyén mot
byte dit liéu hay chwa. Can chi y rang, & day co TI dugc dit (77 = 1) khi 8051 di hoan tat viéc truyén
mot byte dir liéu, con duoc xoa (77=0) thi phai do nguoi 1ap trinh thyc hién bang 1énh (CLR TI). Ciing
nén nho rang, néu ghi mot byte vao thanh ghi SBUF truge khi co TI duoc dat (77 = I) thi s& c6 nguy
co bi mat phan dir liéu trude d6 do chua kip truyén di. Co TI c6 thé dugc kiém tra bang 1énh (JNB
TI,...) hodc sir dung phuong phap ngit (sé dige trinh bay trong chuwong tiép theo).
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e  Thong qua viéc kiém tra co' ngdt RI c6 thé biét dugc chip 8051 di nhan xong mét byte dir
liu hay chwa. Can chu y rang, & day cd RI dugc dat (R = 1) khi 8051 di hoan tat viéc nhan mot byte
dir liéu, con duoc xo0a (RI=0) thi phai do ngudi 14p trinh thuc hién bang 1énh (CLR RI). Ciing nén nhd
rang, néu khong tién hanh cat ndi dung cua thanh ghi SBUF vio noi an toan thi s& ¢6 nguy co bi mat
dir liéu vira nhan dugc do dir liéu tiép theo dugce chuyén vao. Co RI ¢ thé duoc kiém tra bang 1énh
(JNB RI,...) hoic sir dung phuong phap ngit (sé duegc trinh bay trong chwong tiép theo).

Luu d6 va doan 1énh dé kiém tra va thu mot dir liéu ndi tiép tir thiét bi bén ngoai vao chip 8051
(chita vao A):

S Kiém tra da thu xong dit
@ liéu hay chua (RI=1)? Chudi lénh thuc hién:
\/v

D
RD < 0 Xod co bdo thu xong dé WAIT: JNB RI, WAIT
* — chudn bi cho ldn thu sau CLR RI
MOV A, SBUF
(A) < (SBUF) Doc dit lidu da thu dugc

* —

Luu d6 va doan 1énh dé kiém tra va phat mot dit lidu ndi tiép tir chip 8051 (chira trong A) ra thiét bi
bén ngoai:

Kiém tra da phdt xong dit

g liéu trudc do hay chua
@ (TI=1)? Chudi Iénh thic hién:
\—J

B Nd
(TI) < 0 Xod co bdo phdt xong dé WAIT: JNB TI, WAIT
chudn bi cho ldn phdt sau CLR TI
v MOV SBUF, A
(SBUF) < (A) Phdt dit ligu

v —~

VI. TRUYEN THONG PA XU LY:

Céc ché do 2 va 3 1a cac ché do du phong cho viéc truyén thong da xur Iy. Trong cac ché do nay, 9
bit dit liéu duoc thu va bit thar 9 dua dén RBS. Port c6 thé dugc 1ap trinh sao cho khi bit stop duoc
nhan, ngit do port ni tiép chi duoc tich cuc néu RB8=1. Pic trung ndy c6 thé dugc bang cach set bit
SM2 trong thanh ghi SCON bang 1. Mot tng dung cho diéu nay 1a mot méi truong mang su dung
nhiéu 8051 duoc sip xép theo mo hinh chi/té (master/slave) nhu hinh dudi day.

32 1/0 lines 32 1/0 lines
PO P1 P2 P3 PO P1 P2 P3
8051 Master 8051 Slave No.1 8051 Slave No.2
TXD RXD RXD

| I I .
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Khi b vi xtr Iy chi (master) mudn truyén mot khoi di 1liéu dén mot trong nhiéu bd xu 1y t6 (slave),
trudc tién bd vi xr Iy chu phat di mgt byte dia chi nhan dang bo vi xtr ly t& dich. Mot byte dia chi khac
v6i mot byte dit liéu & chd bit thir 9 13 1 (doi vdi byte dia chi) va 1a 0 (doi véi byte dir liéu). Mot byte
dia chi ngat tat ca cac bo vi xtr 1y t& dé cho mdi mot bo vi xtr 1y t& c6 thé khao sat byte nhan dwoc dé
kiém tra xem c6 phai 1a bo vi xtr Iy t& dang dugc dinh dia chi khong. B vi xtr 1y t& dugce dinh dia chi
s& x04 bit SM2 ctia minh va chuin bi nhan cac byte dit li¢u theo sau. Cac b vi xtr ly t& khong duogc
dinh dia chi ¢6 cac bit SM2 cua chung duoc set béng 1 va thyc thi cac cong viéc cua ri€ng chiung, bd
qua khong nhén cac byte dir liéu. Cac bo vi xir Iy nay sé& duoc ngat 1an nita khi bo vi xir 1y chu phat tiép
byte dia chi ké. Cac so do cu thé c6 thé duoc néu ra sao cho mot khi lién két chi t& da duogc thiét 1ap,
bd vi xtr 1y t& ciing c6 thé phat dén bo vi xur Iy chii. Muu meo & day 1a khong st dung bit dit liéu thir 9
sau khi lién két vira duoc thiét 1ap (nguwoc lai cac bo vi xuw Iy to khdc co thé dwoc chon mot cach khong
o ).

SM2 khéng anh huéng dén ché do 0, va trong ché do 1 thi bit nay c6 thé duoc dung dé kiém tra sy
hop 1€ cua bit stop. O ché @6 1 thu, néu SM2 = 1, ngét thu s€ khong dugc tich cuc trir khi bit stop thu
duoc 1a hop 1€.

VIL. TOC PQ BAUD CUA PORT NOI TIEP:
1. Téc @ baud cho ché dd 0:
MODE 0

On chip N ) _»Baud rate  On chip oscillator: mach dao Q(f)ng trén chip.
oscillator : clock Baud rate clock: xung clock toc do baud.
Baud rate: toc dd baud.
Baud rate — @ fosc: tan s6 mach dao d(f){lg trén chip.
1 Timer 1 overflow rate: toc do tran Timer 1.

2. Téc dd baud cho ché dd 1, 3:

_ SMOD =1 Timer I overflow rate
| = 16 |-21OP= Baud rate = 16ﬂ
Timer 1 MODE 1, 3 l Baud rate
overflow clock Timer I overflow rate
> =32 SMOD=0 Baud rate =
SMOD =0 32
3. Toc d6 baud cho ché @ 2:
w39 | BYOP= Baud rate = ];OSC SMOD =1
Oq chip MODE 2 l Baud rate
oscillator T clock 7
>+ 64 SMOD= Baud rate = 2%¢| SMOD =0

e Luuy:
o Sau khi hé thong reset thi bit SMOD = 0 (ché dé mdc dinh).
o Vi thanh ghi PCON khéng duoc dinh dia chi timg bit, nén dé ting gap doi toc do6 baud
(tirc lam cho SMOD=1) ta phai thyc hién bang nhiing dong 1énh sau:

MOV A, PCON :LAy gi4 tri tir thanh ghi PCON.
SETB ACC.7 ;SMOD = 1.
MOV PCON, A ;Chuyén gia tri moi vao PCON.
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4. Str dung Timer 1 lam xung clock tdc do baud cho port néi tiép:
Ky thuat tao xung clock téc d6 baud bang Timer 1:
Ché€& do 13 bit (Mode 0).
1. Chon ché d6 cho /v Ch& dd 16 bit (Mode 1).
Timer 1 Ché€ @6 8 bit tv nap lai (Mode 2) = thuong ding.
Ché& do 8 bit chia xé (Mode 3).

2. Nap gi4 tri thich hgp vao thanh ghi TH1 d€ c6 t6c d6 tran ding
= tao ra toc do baud cho port ndi tiép.
Vé chon ché dp: thuong ding Timer 1 & ché do 8 bit ty dong nap lai (Mode 2). Cac toc do baud rét
cham co6 thé nhan dugc bang cach sir dung ché do 16 bit (Mode 1).
 Vidu: Khoi dong thanh ghi TMOD dé dimg T1 lam bg tao xung toc dé baud (cho TI hoat dong

o chée do 2):

MOV TMOD, #2xH x: danh cho Timer 0
Vé chon téc dp baud:

Goi M 1a gia tri can nap cho thanh ghi TH1 dé c6 toc d6 baud nhu yéu cau, ta co:

M=— fTimer

Timer 1 overflow rate

Timer 1 overflow rate

Ma: /o =—Timer s Baud rate =
Timer 12 16 (hodic 32)
f 1
= M =--0s5¢
12 Baud rate x 16 (hodic 32)
Vay ta co:
fO fOsc
M =-— 8¢ ,(SMOD =1)| hoic |M = ,(SMOD=0)
192x Baud rate 384xBaud rate
Trong do: fose (Hz): tan s6 thach anh.

Baud rate (bps): tbc d6 baud cua port ndi tiép.
o Vidu: Tao téc do baud la 1200 véi truong hop SMOD = 0 va chip 8051 ding thach anh 12

MHz.
Goi M la gia tri can nap cho thanh ghi TH1 dé c6 tde do baud nhu yéu cau, ta co:
fO
M =- 5¢ ,(SMOD = 0)
384xBaud rate
12.1 06 .
> M=—————=-26,0416 =-26 (lam tron so).
384x1200

|
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Chuyén gia tri nay vao thanh ghi TH1:
MOV TH1, #(-26) hoac MOV THI1, #E6H
Chii y: Do viée 1am tron cho nén s& c6 mot sai sb nho trong viéc xac dinh chinh xac tdc do baud. Cho

nén dé co téc do baud chinh xac trong viée truyén dir liéu théng qua port ndi tiép thi nguoi ta thuong
dung thach anh dao dong c6 tan s6 11,0592 MHz (thay vi la 12 MHz).

Vi du:
6
11,0592.10 3 3 o L
=> M=———————=-24 (khong cdn phai lam tron so)
384x1200
e Bdng tinh toc d¢ baud cho port néi tiép:
Técdp Tan sé'thach Gid tri nap Gid tri nap cho Téc do
baud anh SMOD cho THI THI baud  Sai sé’

(lam tron) (chua lam tron)  thuc té

19200 12,000 MHz 1 -3 (FDH) -3,25 20833  8,5%
9600 12,000 MHz 1 -7 (FOH) -6,51 8928 7%
2400 12,000 MHz 0 -13 (F3H) -13,02 2404  0,16%
1200 12,000 MHz 0 -26 (E6H) -26,4 1202 0,16%
19200 11,0592 MHz 0 -15 (F1H) -15 19200 0%
9600 11,0592 MHz 0 -3 (FDH) -3 9600 0%
2400 11,0592 MHz 0 -12 (F4H) -12 2400 0%
1200 11,0592 MHz 0 -24 (E8H) -24 1200 0%

VIIL. CAC BUOC CO BAN LAP TRINH PORT NOI TIEP:

Trong cac ché d6 truyén dir liéu ndi tiép cua 8051 da néu trén thi trén thyc té sir dung, dé thuc hién
viéc thu va phat dir liéu nbi tiép gitra chip 8051 véi cac thiét bi khac (8051, mdy tinh, cdc thiét bi
SPI, ...) thuong ngudi 1ap trinh chi sir dung hai ché do sau : Mode 1 (UART 8 bit ¢6 toc dé baud thay
doi) hodc Mode 3 (UART 9 bit ¢6 toc dg baud thay déi). Con hai ché do con lai thi rat it sir dung khi
can truyén dir lidu ndi tiép. Cho nén & day ching ta chi xem xét dén trinh tu thuc hién viée 1ap trinh
(bao gom thao tdc khdi dong va diéu khién thu/phdt div liéu) & 8051 c6 thé truyén (phdr) va nhan (thu)
dir lidu théng qua port ndi tiép theo hai ché d6 UART néu trén.

1. Lap trinh 8051 truyén (phd?) dir liéu ndi tiép:
e Chon ché d6 hoat dong cho port ndi tiép:
MOV SCON, #...(1)...
e Chon ché d6 hoat dong Timer 1, cho bit GATE=0 va C/T=0:
MOV TMOD, #...(2)...
e Chon gia tri thich hop (can cit vdo téc dé baud) cho Timer 1:
MOV TH1, #..(3)...
e Cho Timer 1 chay:
SETB TR1
e Kiém tra xem d3 phat xong toan b dir liéu trudc d6 hay chua?
JNB TL $
hoac
WAIT: JNB TIL, WAIT
e Xoa co ngit phat TI (chudn bi cho lan phat dit liéu tiép theo):
CLR TI

|
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e Ghi dir liéu can phat vao port ndi tiép dé phat di:
MOV SBUEF, ...4)...
e Quay tr¢ lai budc 5 d€ phat mot dir li€u tiép theo.
+ (1) Gia tri dung d€ qui dinh ché do hoat dong cua port noi ti€p. BE don gian trong viéc lap
trinh, ta ¢6 thé khoi dong thanh ghi SCON theo nhu trinh bay dudi day:
Mode 1: w.(l)... = 52H

SM1 REN RB8 RI
SMOySM2y TB8y Tl v

SCON
01010 0 1 0+>52H
Mode 3: w.(1)... = D2H
SM1 REN RB8 RI
SMOySM2y TB8y TI y
SCON

17170 1 0 0 1 0—+>D2H

+ (2): Gia tri dung dé qui dinh ché do hoat dong cua Timer 1 (dung dé tao toc dé baud cho viéc
truyén dir liéu néi tiép). Dé don gian trong viéc lap trinh, ta co thé khoi dong thanh ghi TMOD theo
nhu trinh bay dudi day (chi yéu ¢ ddy ta chi can sir dung Timer 1 6 Mode 2 — Ché dg 8 bit tu dong nap
lai):

Mode 2: w:(2)... = 20H
Timer 1 Timer 0

\
CIT MO CIT MO
Gatey M1 y Gatey M1 y

TMOD
0O 01 0 0 0 0O 0—+20H

+ (3): Gia tri dung dé qui dinh toc d6 baud cho port nbi tiép. Gia tri nay phu thudc vao tan sb
thach anh, bit SMOD va toéc d0 baud ma nguoi l1ap trinh mong muon (xem thém “Bdang tinh toc do
baud cho port noi tiep”’ nhu trén da trinh bay).

w(3)e.. = M
fO fOsc
M=- s¢ ,(SMOD =1)| hoic |[M =— ,(SMOD = 0)
192%x Baud rate 384xBaud rate
Trong do: fose (Hz): tan s6 thach anh.

Baud rate (bps): téc do baud cua port nbi tiép.
+ (4): Dit liéu can phat di thong qua port nbi tiép. Dit liéu nay c6 thé 1a ndi dung ctia mot 6 nhd,
thanh ghi hoac mdt gia tri trc thoi.

Nén nh¢ ring, néu cd yéu cau thi bit gui kém theo (vi du nhw bit Parity) cin phai thém vao
trude khi tien hanh qua trinh phat dit licu (Mode 1: kém thém vao vi tri cua bit D7, Mode 3: kem thém
vao vi tri cua bit TBS).
|
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2. Lap trinh 8051 nhan (thu) dir li¢u n01 tlep
e Chon ché d6 hoat dong cho port ndi tiép:
MOV SCON, #...(1)...
e Chon ché d6 hoat dong Timer 1, cho bit GATE=0 va C/T=0:
MOV TMOD, #...(2)...
e Chon gia tri thich hop (can cit vdo téc dé baud) cho Timer 1:
MOV TH1, #...(3)...

e Cho Timer 1 chay:
SETB TR1
e Kiém tra xem di thu toan bo dit liéu hay chua?
JNB RL, $§
hoiac
WAIT: JNB RI, WAIT
e Xoa co ngat thu RI (chudn bi cho lan thu diF liéu tiép theo):
CLR RI
e (it dir liéu vira thu duoc vao noi an toan (tranh bi mat dir liéu):
MOV ...4)..., SBUF
e Quay trd lai budc 5 dé nhan mot dit lidu tiép theo.
Luu y:
i (1): Xem thém “Ldp trinh 8051 truyén (phat) dir liéu nét ttép
4 (2): Xem thém “Ldp trinh 8051 truyen (phat) dir liéu n01 ttep
+ (3): Xem thém “Ldp trinh 8051 truyén (phdt) dit liéu néi tiép”.
& (4): Dia chi cia mot 6 nhd, thanh ghi ma dir liéu thu duogc tir port ndi tiép s& luu giir vao trong
do.
Nén nhé rang, néu c6 yéu cau thi bit giri kém theo (vi du nhur bit Parity) can phai duoc xir Iy
trude khi tién hanh viéc cat dir liéu thu dugc (Mode 1: nam tai vi tri ciia bit D7, Mode 3: nam tai vi tri
cua bit RBS).

IX. CAC Vi DU MINH HQA:
1. Vi du 1: (Chon téc do baud) ‘ 7
Chip 8051 sir dung thach anh 11,0592MHz. Hay xdc dinh gia tri can nap cho thanh ghi THI dé co
duoc cac toc do baud: 9600, 2400, 1200 (neu SMOD=0) va 19200 (néu SMOD=1).
Gidi
Xeét truwong hop SMOPZO: 7 ) .
Goi M la gia tri can nap cho thanh ghi TH1 d€ c6 toc do baud nhu yéu cau, ta co:

M=— fOsc
384xBaud rate
Baud rate = 9600
6
11,0592x10
M=—2272Y 3 (TH1)=-3 hay (TH1) = FDH.
384x9600
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_____________________________________________________________________________________________________________________________________________|

Baud rate = 2400

]],0592><]06
M=——————=-]2 = (TH1) =-12 hay (TH1) = F4H.
384 %2400
Baud rate = 1200
11,0592><]06
>M=—————=-24 = (TH1) =-24 hay (TH1) = F8H.
384 %1200

Xét truong hop SMOD=1:
Goi M 1a gia tri can nap cho thanh ghi TH1 d¢€ c6 toc dd baud nhu yéu cau, ta co:

f

M=— Osc
192x Baud rate
Baud rate = 19200
]1,0592><]06
M=—————=-3 = (TH1) =-3 hay (TH1) = FDH.
192x 19200

2. Vidu 2: (Khoi dong port noi tiép)

Viét mot chudi lénh dé khéi dong port noi tlep sao cho port ndy hoat dong nhu mot UART 8 bit voi
toc do baud la 2400, sir dung Timerl dé cung cdap xung clock toc do baud. Chip 8051 sir dung thach
anh 12MHz.

Giai

Dé khoi dong port ndi tiép c6 cau hinh nhu trén ta can tac dong dén cac thanh ghi: SCON, TMOD,

TCON va THI.

SM1 REN RB8 RI
SMOySM2y TB8 y Tl ¥

SCON
01 01 0 0 1 0—+52H

SM0 =0, SM1 =1, SM2 = 0 — ché d6 UART 8 bit.

REN = 1 — cho phép port nbi tiép thu dit liéu.

TI = 1 — cho phép port san sang phat dir liéu (bg dém phdt rong).

RI = 0 — cho phép port sin sang thu dit liéu (b6 dém thu réng).

Timer 1 Timer 0

CIT MO CIT MO
Gatey M1 yGatey M1 y

TMOD
0 01 0 0 0 0 0—+20H

GATE =0, C/T =0, M1 = 1, M0 = 0 — Timer 1 & ché d6 dinh thoi 8 bit tu nap lai.

TR1 TRO IT1 ITO
TF1 y TFO y IE1 y IEO

TCON

01 0 0 0 0 0O 0—+40H
. _______________________________________________________________|
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TR1 = 1— cho phép Timer 1 hoat dong.

TH1
1111 0 0 1 1—+>F3H

Goi M la gia tri can nap cho thanh ghi TH1 dé c6 toc do baud nhu yéu cAu, ta co:
f

M=—-"05___(sMOD =0)
384xBaud rate
12.1 06 . o
> M=—————=-13,02=-13 (lam tron s0).
384x2400
Chuyén gia tri nay vao thanh ghi TH1:
MOV THI1, #(-13) hoac MOV THI1, #F3H

Chudi 1énh khoi dong port nbi tiép dugc viét nhu sau:
MOV SCON, #52H
MOV TMOD, #20H
MOV THI1, #-13
SETB TR1

3. Vidu 3: (Chuong trinh con phat (xudt) dir liéu)

Gid sir port noi tiép da dwoc khoi dong (nhw ovidu 1). Hiy viét mét chwong trinh con dé Dphat dit
liéu (dang 7 bit) chira trong thanh ghi A ra port noi tlep véi bit kiém tra 1é la bit thir 8. Chii Y rang, viéc
tré vé tir chiwong trinh con nay khéong dwoc lam thay doi ngi dung thanh ghi A.

Giai
| Patbitki€m tra chdn1é vaoc3 C | Chuong trinh dugc vi€t nhu sau:
N y - _ OUTDATA:
|1—301 bit ki€m tra chan thanh ki€m tra le | MOV C,P
CPL C
MOV ACC.7,C
_ JNB TI, $
| X6a cd bdo bd dém phdt rong | CLR TI
| Phdt dit ligu trong ACC | MOV SBUF, A
v CLR ACC.7
RET

Xéa ACC.7 dé€ khong 1am thay d6i gid
tri trong thanh ghi A lic ban dau

Ba Iénh dau tién dat bit kiém tra 1& vao bit 7 cta thanh ghi A (ACC.7). Do bit P trong thanh ghi
PSW dugc thiét 1ap dé kiém tra chin cho gié tri trong thanh ghi A, cho nén bit nay phai dugc lay bu dé
tré thanh bit kiém tra 1é trude khi diat vao ACC.7. Lénh JNB tao ra mot vong 1ap cho dé kiém tra co
ngat phat TI cho dén khi cd nay dugc set bang 1. Khi TI=1 (do viée phdt ky tw trwde d6 viva két thiic),
bit ndy s& duoc x6a va sau d6 ky tu trong thanh ghi A dugc ghi vao bo dém cua port ndi tiép SBUF va
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viéc phat ky tu duoc bit dau & lan tran ké cua b dém tao xung clock cho port ndi tiép. Sau cung bit
ACC.7 s€ dugc x6a dé gia tri tra vé giong nhu khi ma 7 bit dugc chuyén dén chuong trinh con.

4. Vidu 4: (Chwong trinh con thu (nhdn) dit liéu)

Gia sir port noi tiép da dwoc khéi dong (nhie & vi du 1). Hay viét mot chwong trinh con dé thu div
liéu tir port néi tiép va nap gid tri thu dwoc vao thanh ghi A (dit liéu thu dwoc cé dang 7 bit dir li¢u + 1
bit kiém tra 1é, twong tw dir liu tue vi du 2). Swr dung bit thir 8 thu dwoc lam bit kiém tra 1é va set co nhé
C néu c6 16i chan Ié.

Giai
| Luutam thai gilfl tri trong ACC _| Chuong trinh dugc viét nhu sau:
< S INDATA:
= 0 JNB  RL$
RI=IYD CLR RI
| Xéa ¢ bio bd dém thu day | MOV  A,SBUF
m — MOV C,P
| Doc dit li¢gu thu du;g‘c va luu vao ACC | CPL C
| Ditbitki€m tra chdn1é vaocs C | CLR ACC.7
RET

[ Lay bu ¢ C d€ ki€m tra c6 16i hay khong? |
Xéa ACC.7 @€ khong lam thay ddi gid
tri trong thanh ghi A liic ban dau

Chuong trinh con ndy bat ddu bang viéc chd cd ngat thu RI dugc set bang 1 dé chi ra rang ky tu da
san sang trong bo dém thu SBUF (dé duwoc doc). Khi RI=1, 1énh JNB chuyén diéu khién dén 1énh tiép
theo sau 1énh nay. Co RI dugc x6a va ma trong SBUF dugc chura vao thanh ghi A. Do bit P trong thanh
ghi PSW duoc thiét 14p dé kiém tra chin cho gia tri trong thanh ghi A. Cho nén bit nay s& duoc set
bing 1 néu ndi dung thanh ghi A (titc dit liéu vira thu dwoc) c6 chira bit kiém tra 1é & bit thr 7 cua
thanh ghi nay va nguoc lai thi bit nay s& dugc xo4 bang 0 thong qua 1énh CPL. Viéc di chuyén bit P vao
trong c¢& nhd CY s& lam cho CY=0 néu khong c6 18i hodc CY=1 néu c6 mot 15i chin 1¢ . Sau cung bit
ACC.7 s& dugc x6a dé dam bao rang chi c6 ma 7 bit dwoc tra vé cho chuong trinh di goi.

5. Vi du 5: (Truyén dir liéu)

Viét chieong trinh cho 8051 (foi.=11,0592MHz) dé truyén lién tuc mot ky tw “A” théng qua port néi

tiép véi toc dé 4800 baud (Mode 1).

Giai
e Tinh todan: Dya vao nhitng cong thure da hoc, ta co:
Port ndi ti€p (Mode 1) = (SCON) =52H
Timer 1 (Mode 2) = (TMOD) =20H

Baud rate = 4800 va fo,=11,0592MHz = (TH1) =-6 v6i (SMOD) =0

Gido trinh Vi xir ly. 172 Bién soan: Pham Quang Tri



Chuwong 5: Hoat dong ciia port noi tiép (Serial Pory).

Truwong DH Céng nghiép Tp.HCM.

o Chuwong trinh: Dya vao nhitng tinh todn trén, ta co:

MOV
MOV
MOV
SETB
LOOP:

JNB
CLR
MOV
SJIMP
END

SCON, #52H
TMOD, #20H
THI1, #(-6)
TRI1

TI, $

TI

SBUF, #°A”
LOOP

6. Vi du 6: (Truyén dir liéu)
Viét chuong trinh cho 8051 (fo,.=11,0592MHz) dé truyén lién tuc chudi ky tw “TTCNDT” théong
qua port néi tiép véi toc dé 19200 baud (Mode 1).

o Tinh todan:

Port nbi tiép (Mode 1)
Timer 1 (Mode 2)

Baud rate = 19200 va fo,=11,0592MHz

:UART 8 bit, téc d6 baud thay doi.
:Ché d6 8 bit ty nap lai.

;Baud rate = 4800.

;Khéi dong Timer 1.

:Kiém tra phat dir liéu trudc hoan tat?
:X04 ¢& TL chuén bi cho lan phat ké tiép.
;Phat ky tu “A”.

;Lap lai qua trinh phat.

:Két thuc chuong trinh.

Gidi

— (SCON) = 52H
— (TMOD) = 20H
— (TH1) = -3 v6i (SMOD) = 1

o Chwong trinh: Dya vao nhitng tinh toan trén, ta co:

MOV
MOV
MOV
MOV
SETB
MOV
SETB
LOOP:
MOV
NEXT:
CLR
MOVC

JZ
JNB
CLR
MOV
INC
SJMP
EXIT:
SJMP
MYDATA:
DB
END

SCON, #52H
TMOD, #20H
THL, #(-3)

A, PCON
ACC.7
PCON, A
TRI1

DPTR, #MYDATA

A
A, @A+DPTR

EXIT
TL, $

TI
SBUF, A
DPTR
NEXT

LOOP

“TTCNDT”,0

:UART 8 bit, téc d6 baud thay doi.
:Ché d6 8 bit tu nap lai.

;Baud rate = 19200.

:Lay gia tri tir thanh ghi PCON.
;SMOD = 1.

:Chuyén gia tri mdi vao PCON.
;Khaot dong Timer 1.

;Nap con tré vung dir li¢u.

; X0 ACC,A=0

:Lay dit liéu tai 6 nhd ROM do
:(A+DPTR) tr6 dén dua vao A.
:Thoat néu 13 ky ty Null.

:Kiém tra phat dir liéu trudc hoan tat?
:Xo4 ¢& TI, chuan bj phat tlep

:Phat dit lidu ra port ndi tiép.

;Tang con tro dir li¢u.

:Lap lai qua trinh phat ky tu ké tiép.

;Lap lai tr dau.

:Dit liéu can truyén di, c6 ky ty Null.
; K&t thic chuong trinh.
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8. Vi du 8: (Nhdn dif li¢u) ) o
Viet chuong trinh cho 8051 (foi.=11,0592MHz) dé nhan lién tuc cac dir liéu thong qua port noi tiép
voi toc do 4800 baud (Mode 1) va gui cac dir liéu nhdn dwoc dén Pl.

Gidi
o Tinh todan:
Port noi tiep (Mode 1) = (SCON) =52H
Timer 1 (Mode 2) = (TMOD) = 20H

Baud rate = 4800 va fo=11,0592MHz =~ = (TH1) =-6 v6i (SMOD) =0

o Chwong trinh: Dya vao nhiing tinh toadn trén, ta co:

MOV  SCON, #52H ;:UART 8 bit, téc d6 baud thay doi.
MOV  TMOD, #20H :Ché d6 8 bit tu nap lai.
MOV THI1, #(-6) ;Baud rate = 4800.
SETB TR1 ;Khéi dong Timer 1.

LOOP:
JNB RI, $ :Kiém tra da thu di liéu hoan tat?
CLR RI :Xo4 c& RI, chuin bi cho 1an thu ké tiép.
MOV A, SBUF :Thu va cat dit liéu vao ACC.
MOV P1,A ;G dir liéu thu duoc ra P1.
SIMP  LOOP ;Lap lai qua trinh phat.
END :Két thac chuong trinh.

9. Vidu 9: (Thu va phat dir liéu)

Cho port néi tiép ciia 8051 (fose=11,0592MHz) duoc néi voi cong COM cua may tinh PC (gia su
rdng trén mdy tinh dd cé sdn chuwong trinh dé giri va nhan dir liéu néi tiép théng qua cong COM). Hay
viét chwong trinh cho 8051 dé thuec hién cdc cong viéc sau:

»  Giti cdu thong bdo “READY” dén mdy tinh.
= Lién tuc nhdn cdc dit liéu néi tiép tir may tinh giri dén va chuyén cdc dit liéu nay ra Pl ciia

8051.
= Lién tuc ldy cdc dir liéu tir P2 cua 8051 va phat cdc div liéu nay dén mdy tinh théng qua port
 noi tiép. ‘ o ’
Biet rang 8051 truyén dir liéu noi tiep o Mode 1 voi toc do baud la 9600.
Giai
e Tinh todn:
Port noi ti€p (Mode 1) = (SCON) =52H
Timer 1 (Mode 2) = (TMOD) =20H

Baud rate = 9600 va fo=11,0592MHz = (THI1) = -3 v6i (SMOD) = 0

o Chuong trinh: Dya vao nhitng tinh todn trén, ta co:

MOV P2, #0OFFH :C4u hinh P2 13 cong vao.
MOV SCON, #52H ;UART 8 bit, tbc d6 baud thay doi.
MOV TMOD, #20H :Ché d6 8 bit tr nap lai.
MOV THI, #(-3) ;Baud rate = 4800.
SETB TR1 ;Khoi dong Timer 1.
MOV DPTR, #MYDATA  ;Nap con tré vung dit li¢u.
NEXT: :Phan phat cau thong béo
CLR A ; X0 ACC,A=0
MOVC A, @A+DPTR :Lay dit liéu tai 6 nhé ROM do
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;(A+DPTR) tr dén dua vao A.

JZ EXIT :Thoat néu 1a ky tu Null.
ACALL OUTDATA :Phat dit liéu, cau thong bao.
INC DPTR ;Tang con tro dir li¢u.
SIMP NEXT :Lap lai qua trinh phat ky tu ké tiép.
EXIT: :Phan phat/thu dit liéu gita 8051 va PC.
ACALL INDATA :Thu dit lidu tir PC.
MOV P1,A :Chuyén di liéu nay dén P1.
MOV A, P2 :Lay dit liéu tur P2.
ACALL OUTDATA :Phat dir liéu nay dén PC.
SIMP EXIT ;Lap lai chu trinh lam viéc.
INDATA: ;Chuong trinh con thu dir liéu.
JNB RI, $ :Kiém tra di thu dir liéu hoan tat?
CLR RI :Xo4 c& RI, chuan bi cho lan thu tiép.
MOV A, SBUF :Thu va cét dir liéu vao ACC.
RET
OUTDATA: ;Chuong trinh con phat dir lidu.
JNB TL $ :Kiém tra phat dir liéu trudc hoan tat?
CLR TI :Xoa c& TI, chuan bi cho lan phat tiép.
MOV SBUF, A ;Phat dir li€u chtra trong ACC.
RET
MYDATA:
DB “READY”,0 ;Cau thong bdo, c6 ky tu Null.
END :Két thuc chwong trinh.

X. PHAN BAI TAP:

Bai 1 Viét doan 1¢nh doc mot chudi data chira trong RAM ndi tir dia chi 30H dén 50H va xuét
ra mot thiét bi (vi du nhw man hinh tinh thé long LCD) dugc ndi voi port ndi ti€p cua 8051 (che do
UART 8 bit, 2400 baud). Cho fosc=11,0592 MHz.

 Bai 2: Viét doan 1énh nhan mdt chudi data tir mot thiét bj ngoai (vi du nhu mdy doc ma vach)
noi voi 8051 qua port ndi tiep (ché do UART 8 bit, 4800 baud) va ghi data vao RAM ndi tir dia chi
40H. Biét rang chuoi data gom 20 byte va fosc=11,0592 MHz.

~ Bai 3: Viét doan I¢nh liy mot chudi data chira trong RAM ngoai bat dau tir dia chi 2000H va
xuat ra mot thiét bi duoc ndi voi port ndi tiép cua 8051 (ché do UART 8 bit, 1200 baud). Chuoi ket
thic boi ky tu EOT (co ma ASCII la 04H) va ky tu nay cling dugc xuat ra (fpsc=11,0592 MHz).

Bai 4: Lam lai bai 3 nhung khong xuét ky tu EOT.

Bai 5: Viét doan 1énh nhan mdt chudi data tir mot thiét bi ngoai ndi véi 8051 qua port ndi tiép
(ché @3 UART 8 bit, 9600 baud) va ghi data vao RAM ngoai bt dau tir dja chi 4000H. Chudi data bt
dau bang ky tw STX (02H) va két thuc bang ky ty ETX (03H). Khong ghi hai ky tu nay vio RAM.
ChO fOSC=1 1,0592 MHz.

Bdi 6: Viét chuong trinh con mang t€n XUAT c6 nhi¢m vu léy mot chudi data chira trong
RAM ngoai xuat ra port ndi tiép & ché d6 UART 9 bit. Bit thr 9 13 bit parity chdn. Chudi data két thuc
béng ky tw NULL (00H). doan I¢nh goi chuong trinh con XUAT s& dat dia chi bét dau cta chudi vao
DPTR trudc khi goi chuong trinh con XUAT. Gia sir port ndi tiép da duoc khoi dong.

Bai 7: Viét chuong trinh con mang tén NHAP ¢6 nhiém vu nhép mot chudi data g(k)m~ 30 byte
tur port noi ti€p ¢ ché do UART 9 bit, bit thir 9 1a bit parity 1€. Néu data nhan dugc khong bi 101 thi ghi
|
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vao mot Vﬁng nhé caia RAM ndi, néu bi 16i thi khong ghi. doan Iénh goi chuong trinh con NHAP s&
dat dia chi dau cua vung nh¢ vao thanh ghi RO trudce khi goi chuong trinh con NHAP. Gia sur port noi
tiep da dugc khéi dong.

|
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Chwong 6: Hoat dong ngit (Interrupt). Truwong DH Cong nghiép Tp.HCM.

CHUONG 6
HOAT DPONG NGAT
(INTERRUPT)

I. MO PAU:
1 CPU CHI THUC THI PUQC 1 LENH TAI MOT THOI PIEM.

Ngit (Interrupt) 13 viéc xay ra mot diéu kién (mét sw kién) lam cho chuong trinh dang thyc thi
(chwong trinh chinh) bi tam dung dé quay sang thuc thi mot chuong trinh khac (chwong trinh xir ly
ngir) 1oi sau do quay trg vé dé thuc thi tiép chuong trinh dang bi tam dimg. Cac ngat dong vai tro quan
trong trong viéc thiét ké va hién thuc céac ung dung cua b vi diéu khién. Cac ngat cho phép hé thong
dap tmg mot su kién theo cach khong dong bd va xtr Iy su kién trong khi mot chuong trinh khic dang
thuc thi. Mot hé thong dugc dicu khién bai ngat cho ta 4o twéng nhiéu cong viée dang duoc vi xir 1y
thuc hién dong thoi.

CPU di nhién khong thé thuc thi nhidu hon mot 1énh & mot thoi diém nhung CPU c6 thé tam
ngung viéc thyc thi mét chuong trinh dé thuc thi mot chuong trinh khac réi sau d6 quay vé thuc thi
tlep tuc chuong trinh dang bi tam ngung, diéu nay thi tuong ty nhu viéc CPU roi khoi chuong trinh goi
dé thyc thi chuong trinh con bi goi dé roi sau d6 quay trod vé chuong trinh goi.

Can phai phan biét sy gidng va khac nhau giita “ngdr” va “gei chwong trinh con”:
e Giong nhau:

Khi xay ra diéu kién twong umg thi CPU s& tam dirng chuong trinh chinh dang thyc thi dé
thuc thi mot chuong trinh khac (chwong trinh con / chiwong trinh xit 1y ngat) roi sau d6 (sau khi xit Iy
xong chuwong trinh con / chwong trinh xit Iy ngdt) thi CPU s& quay vé dé thuc thi tiép tuc chuong trinh
chinh dang bi tam dung.

e Khac nhau:

Ngit Chuong trinh con
Thoi diém xay ra sw Khoéng biét trude (hay xdy ra khéng | Biét trudce (hay xdy ra dong bé véi
kién dong bo voi chuwong trinh chinh). chwong trinh chinh).

Nguyén nhéin din dén | Do cic tin hi¢u diéu khién tir Timer, | Do 1énh goi chuong trinh con
su kién Serial port va bén ngoai chip. (ACALL, LCALL).

Chuong trinh xu ly ngét (tiee la chuwong trinh ma CPU phai thuc hién khi co mot nga'z‘ xady dén)
duoc goi 1a trinh phuc vu ngit ISR (ISR: Interrupt Service Routine) hay trinh quan 1y ngat (Interrupt
Handler). ISR dugc thuc thi nhim dap (mg mot ngat va trong trudng hop tong quat thuc hién viée xuat
nhap dbi voi mot thiét bi. Khi mot ngat xuét hién, viéc thuc thi chuong trinh chinh tam thoi bi dung lai
va CPU thuyc thi viéc r& nhanh dén trinh phuc vu ngét ISR. CPU s& thyc thi ISR dé thuc hién mot cong
viéc va két thuc viéc thuc hién cong viéc nay khi gap 1énh “quay vé tir trinh phuc vu ngat” (Iénh
RETI), sau d6 chuong trinh chinh tiép tuc duoc thuc thi tai noi bi tam dung. Ta cé thé noi chuong trinh
|
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chinh duoc thuc thi ¢ mac nén (Base level), con ISR dugc thuc thi & mac ngit (Interrupt level).
Biéu dién viéc thyc thi chwong trinh c6 ngit va khong c6 ngit:

Thoi gian

—_ >

Main program
(Thuc thi chuong trinh khong c6 ngit)

Thyc thi 6 ISR ISR ISR
muc ngat

b e e e e
Thye thl d Main Main Main Main
IanC nen

Thoi gian N

#* Trd vé tif 1énh ngit.
(Thuc thi chuong trinh ¢é ngit)

Mot vi du vé ngét dién hinh 1a nhap thong s diéu khién sir dung ban phim. Ta hay khao sat mot
Umg dung cua 16 viba. Chuong trinh chinh c6 thé diéu khién thanh phan cong suit cua 10 dé thuc hién
vi¢c ndu nwdng. Tuy nhién trong khi dang nau, hé thong phai dap tGng viéc nhdp sé liéu bang tay trén
cua lo (chang han nhuw ta muon yéu cau rut ngan bét hay kéo dai thém thoi gian ndu), diéu ndy co thé
X4y ra tai bat cir thoi diém nao trong qué trinh nau.

Truwong hop ta khong siv dung ngdt: Nhu ta di biét, mot hé thong chi c6 thé thuc thi mot cong
viéc tai mot thoi diém Cho nén khi hé thdng dang thuc thi viéc nau nudng thi nd khong thé thuc thi
viéc dap ung nhap so liéu khi n6 xay ra va nguoc lai. Vi thé trong treong hop nay hé thong phai thuc
hién cho xong viéc nau nudéng roi mai thuc hién tiép viée dap tmg nhap sd liéu (dzeu nay vo ly vi khi da
ndu meéng xong thi can gl phai dzeu chinh thoi gian nita) hodc ngugc lai hé thong phai thuc hién cho
xong viéc dap umg nhép s6 liéu r0i méi thuc hién tiép viéc ndu nudng (dzeu nay cing vo Iy vi khong thé
biét trude duoc viéc nhap 6 liéu xay ra luc nao, cho nén qua trinh hé thong cho doi viéc nhdp so liéu
S€ tro nén vo nghia).

Truong hop ta sir dung ngat Ta nhén thdy rang viéc ndu nudng 1a viéc dién ra lién tyc tir dau
dén cudi, con viéc dap ung nhép s6 liéu chi xay ra khi ta nhan ban phim (khong xdac dinh dwoc thoi
diém xay ra). Vi thé, ta phén cap cho chuong trinh chinh (muic nen) s& diéu khlen thanh phan cong sut
ctia 1o dé thuc hién vige niu nwdéng, con viéc dap ung nhap so liéu s¢ do ngit diéu khién (mitc ngar).
Binh thuong th1 10 thuc hién viéc ndu nudng nhu da xac dinh, khi ngudi sit dung nhan ban ph1m thi
mot tin hi€u ngat duogc tao ra va chuong trinh chinh s& bi tam thoi dung lai. ISR dugc thuc thi dé doc
ma phim va thay doi cac diéu kién nau tuong ung, sau do két thuc bang cach chuyén diéu khién tro vé
chwong trinh chinh. Chuong trinh chinh duge thuc thi tiép tir noi tam dimg.

Diéu quan trong trong vi du néu trén 1a viéc nhdp ban phim xuat hién khéng dong bo nghia 1a
xuét hién & cac khoang thoi khong bao trude hoac duoc diéu khién boi phﬁn mém dang duoc thuc thi
trong hé thong. Pé la mét ngit.
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II. PHUONG PHAP PHUC VU THIET BI:

Mot b vi dieu khién ¢6 thé phuc vu mot hodc nhiéu thiét bi. C6 hai phuong phap phuc vu thiét
bi la: phuong phap ngat (Interrupt) va phuong phap tham do (Polling).

O phuong phap ngat moi khi c6 mot thlet bi can duoc phuc vu thi thiét bi s& bao cho bo vi diéu
khién bang cach giri dén d6 mot tin hiéu ngat. Khi nhan dugc tin hiéu ndy, bd vi diéu khién s& ngimg
moi cong vi¢c dang thuc hién dé chuyen sang phuc vu cho thiét bi nay.

O phuong phap thim do, bd vi diéu khién lién tuc kiém tra tinh trang ctiia mot thiét bi va khi
di€u kién dugc dap ung thi nd s€ ti€n hanh phuc vu cho thi€t bi nay. Sau do, bd vi di€u khién chuyén
sang kiém tra trang thai cua thiét bi ké ti€p cho dén khi tat ca thiét bi déu duoc phuc vu.

DPiém manh cua phuong phap ngét 1a mot bo vi diéu khién c¢6 thé phuc vu dugc nhiéu thiét bi,
nhung di nhién 1a khong cuing mot thoi diém. Mdi thiét bi c6 thé dugc bo vi diu khién phuc vu dwa
theo muc vu tién dugce gan. O phuong phap thim do, thi khong thé gan mirc uvu tién cho thiét bi dugc
vi bd vi diéu khién tién hanh kiém tra cac thiét bi theo kiéu hoi vong mot cach l1an lugt qua timg thiét
bi. Ngoai ra, phuong phap ngit cho phép bd vi didu khién che hodc bo qua mdt yéu cau phuc vu cia
thlet bi, diéu ma phuong phap thim do khong thé thyc hién. Tuy nhién, 1y do chinh ma phuong phap
ngat duge wa chudng hon 1a vi phuong phap tham do lang phi dang ké thoi gian clia bo vi diéu khién
do phai hoi do ting thiét bi, ngay ca khi chiing khong can dugc phuc vu.

Dé 1am 16 hon van dé nay, chiing ta cin xem lai cac vi du vé lap trinh bo dinh thoi da duoc trinh
bay trong chuong 4. Trong d6 c6 1énh JNB TF1, $ duoc sir dung dé cho doi cho dén khi bo dinh thoi
tran (TF=1). O céac vi du nay, trong khi cho doi co TF=1 thi b vi diéu khién khong thé lam dugc cong
viéc gi khac, diéu nay dan dén viéc lang phi thoi gian. Cing vdi bd dinh thoi nay, néu ta dung phuong
phap ngit thi bd vi diéu khién c6 thé thuc hién mot s6 cong viéc nao do trong khi dang cho doi co
TF=1. Khi c& TF=1 thi b vi diéu khién s& bi ngit cho du n6 dang 1am viéc gi di ching nira, diéu nay
s& khong 1am cho b vi diéu khién bi lang phi thoi gian mot cach vo nghia.

III. TO CHUC NGAT CUA 8051:
1. CAc ngudn ngit:

Ngit do tin hiéu ngoai 0.

8051 ¢é Ngit do tin hiéu ngoai 1.
5 ngudn ngit Ngit do Timer 0.

Ngit do Timer 1.
Ngit do port ndi ti€p.

Luu y:
e Khi ta reset hé thong thi tit ca cac ngit déu bi cAm hoat dong.
e Céic ngudn ngit ndy duoc cho phép hoidc cAm hoat dong bang 1énh do nguoi 1ap trinh thiét 1ap
cho timg ngit.
e Vigcxu ly cac ngét duoc thuc hi¢n qua 2 so dd:
o So dd wu tién ngat — c6 thé thay d6i dugc va do nguoi 1ap trinh thiét lap.
o So dd chudi vong — ¢b dinh, khéng thay dbi duoc.
= Hai so d0 nay gitp CPU giai quyét cac van de lién quan dén ngat nhu: hai hay nhiéu ngdt xdy ra
dong thoi hodc mét ngdt xay ra trong khi mét ngat khdc dang dwoe thuc thi.
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Céc co ngat ctia chip 8051:

Loai ngit Co ngdt Vi tri ciia bit trong
cdc thanh ghi
Neftngoai0 —» TEO —»  TCON.I
Nedtngoail —= 1IEI —  TCON.3
Ngit Timer1 —+» TF1  —» TCON.7
Ngit Timer0 —» TFO —» TCON.5
Ngit port ndi ti€p —»  RI — SCON.0
Noitportnitiép - TI —»  SCON.I

Luu y:

e MOt ngit xay ra thi co ngat twong Gng sé dwoc set bing 1.

e Khi ISR cua ngit duoc thuc thi thi cd ngit tuong tmg s& ty dong bi xéa vé 0 bang phan ciing
(ngoai trir co ngdt RI va TI phdi dwoc xéa vé 0 bang phin mém).

e Dbi voi ngat ngoai s€ co hai cach kich hoat dé tao ra mot tin hiéu ngit: ngat ngoai kich hoat khi
cb mire thdp va ngit ngoai kich hoat khi ¢ canh dm tai chan INTO\ hoic INTI\.

2. Qui dinh viéc chon loai kich hoat cho ngat ngoai:

Viéc chon lua loai kich hoat cho cac ngét ngoai, thudc loai kich hoat canh hay thudc logi kich
hoat mure, thi dugc 1ap trinh thong qua cac bit ITO va IT1 cua thanh ghi TCON.
ITO=0 — Ngitngoai 0 dugc kich khoi bdi viéc phat hién mikc thép tai chan INTO\.
ITo=1 - Ngét ngoai 0 dugc kich khoi boi viée phat hién canh dm tai chan INTO\.
ITI=0 — Ngitngoai | dugc kich khai boi viéc phat hién mikc thép tai chan INT1\.
ITI=1 — Ngitngoai | dugc kich khoi boi viéc phat hién canh dm tai chan INTI\.
Luwu $: Khi tao tin hiéu ngit tai chan INTO\ hodc INTI\ ta can phai cha ¥ dén thoi gian duy tri
tac dong cta tin hiéu ngit.

e Déi voi loai ngét kich hoat canh am (thoi gian 16i thiéu):

Q) 8051 fosc (MHz): tin s6 thach anh.
e (‘— INTx T (1s): chu ky mdy.
= ™
12
' (0) ‘ S x=0, 1 Jiose
‘ T T

o Ddi vai loai ngit kich hoat mirc thap (thoi gian toi da):

8051  (*): Duy tri trang thdi (0) cho dén
INTx khi ISR tuong ung dugc thuc
hién.
. (*)=4xT,
— O ] x=0.1 (*%):Tr8 vé trang thai (1) trudc khi
‘(*)' ‘(**) ISR tuong dng dugc thuc hién

e xong hodc truge khi c6 mot
ngit khic dudc tao ra.

Gido trinh Vi xir ly. 180 Bién soan: Pham Quang Tri
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3. Thanh ghi cho phép ngit (IE):

~ Thanh ghi cho phép ngét (IE: Interrupt Enable): chta cac bit dung dé cho phép hodc cidm cac
ngat hoat dong.

CAu trac cta thanh ghi IE:
»—Bit
7 6 5 4 3 2 1 0
X |[X IE: Interrupt Enable Register
AF AE AD AC AB AA A9 A8

W s e
EA ES EX1 EX0 Pia chi bit (HEX)

ET1 ETO0 \_‘j Ky hiéu

EXO: Enable External Interrupt — Cho phép ngdt ngoai 0.
ETO: Enable Timer Interrupt — Cho phép ngit Timer 0.

EX1: Enable External Interrupt — Cho phép ngdt ngoai 1.

ET1: Enable Timer Interrupt — Cho phép ngit Timer 1.

» ES: Enable Serial Interrupt — Cho phép ngit port ndi tiép.

» EA: Enable All Interrupt — Cho phép tat ca cdc ngit.

Luu §: Cho phép khi bit = 1 C4&m khi bit = 0
Hai diéu kién dé mot ngit duoc phép hoat dong 1a:
e BitEA=1.
¢ Bit ngat twong irng = 1.
Vi du: Dé ngit cua Timer 1 dugc phép hoat dong ta dung 1énh:

SETB ET1
SETB EA

hoac
MOV IE, #10001000B

Mic du ca cach trén déu cho ta mot két qua nhu nhau sau khi hé thong duoc thiét lap lai trang
thai ban du (reset hé thong). Tuy nhién trong khi chuong trinh dang hoat dong thi anh huong cia hai
cach nay c6 khac nhau vi cach thir hai ghi 1én thanh ghi IE.

Cach thi nhat, sir dung hai 1énh SETB nén chi anh huong dén 2 bit can tac dong ma khong giy
anh huong dén 5 bit con lai ctia thanh ghi IE. Trong khi d6, cach th{r hai chi str dung 1énh MOV nén s&
lam cho 5 bit con lai nay bit x6a mat. TSt nhat ta nén khoi dong thanh ghi IE bang 1énh MOV ¢ dau
chwong trinh ngay sau khi hé thong duoc thiét 1ap lai. Viéc cho phép hodc khong cho phép cac ngit
trong chuong trinh nén str dung cac 1énh SETB hodc CLR dé tranh anh hudng dén céc bit khac trong
thanh ghi IE.

4. Thanh ghi wu tién ngit (IP):

Khai niém uu tién ngat gitp 8051 giai quyét Van d¢ hai tin hiéu ngat xudt hién dong thoi va
van dé mét tin hidu ngidt xudt hign trong khi mét ngdt khdc dang dwoc thue thi.

Ngit wu tién muc cao — Ngit uu tién muc thip

Thanh ghi wu tién ngat (IP: Interrupt Priority): chira cac bit dung dé thiét 1ap murc do wu tién
(mikc cao hay mirc thdp) cho timg ngit riéng ré.
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CAu truc cta thanh ghi IP:
’—Bit
7 6 5 4 3 2 1 0
X |X|X IP: Interrupt Priority Register

BF BE BD BC BB BA B9 B8
PS PX1 PXOL Pia chi bit (HEX)

PT1 PTO \_‘j Ky hiéu

PXO0: Priority External Interrupt — Uu tién cho ngit ngoai 0.
PTO: Priority Timer Interrupt — Uu tién cho ngit Timer 0.
PX1: Priority External Interrupt — Uu tién cho ngit ngoai 1.
PT1: Priority Timer Interrupt — Uu tién cho ngit Timer 1.

» PS: Priority Serial Interrupt — Uu tién cho ngit port ndi tiép.

2

Luuy: Uu tién & mic cao khi bit =1
Uu tién & mitc thap khi bit = 0

Khi hé théng duoc thiét 1ap lai trang thai ban dau thi tit ca cac ngét déu s& dugc mic dinh ¢ muc
uu tién thap Y tuwéng “cac mirc wu tién” cho phép mdt trinh phuc vu ngat dugc tam dimg boi mot ngat
khac néu ngit méi nay c6 muc uu tién cao hon muc vu tién cua ngit hién dang dugc phuc vu. Dleu nay
hoan toan hop 1y d6i v6i 8051 vi ta chi co hai muc vu tién. Néu cé ngit c6 muc vu tién cao xuat hién,
trinh phuc vu ngt cho ngit c6 mirc wu tién thap phai tam dimg (nghia la bi ngat). Ta khong thé tam
dimg mot chuong trinh phuc vu ngit ¢6 mirc vu tién cao.

Chuong trinh chinh do dugc thyc thi & muc nén va khong duoc két hop voi mdt ngat nao nén
luén ludn bi ngat bdi cac ngat cho du cac ngat c6 mue uu ti€n thap hay muc uu tién cao. Néu co hai
ngat véi muc uu tién ngat khac nhau xuat hi¢n dong thoi, ngat c6 mirc uu tién cao s€ dugc phuc vu
trudc.

5. Thir tu chudi vong ngat (Interrupt Polling Sequence):

Khai niém chudi vong gitp 8051 gidi quyét van dé hai hay nhiéu tin hiéu ngdt cé mirc wu tién
giong nhau xudt hién dong thoi.

Chudi vong nay sé& 1a (dieoc sap xép theo thir i tir thap dén cao):

Ngit ngoai 0 — Ngit Timer 0 — Ngit ngoai 1 »>
Ngat Timer 1 — Ngat port noi tiep — Ngat Timer 2 (chi co 6 8052)

Hinh dudi day minh hoa 5 nguyén nhén ngit, co ché cho phep riéng & va toan cuc, chudi vong
va cac mirc vu tién. Trang thai cta tit ca cac nguyén nhan ngit duoc thé hién thong qua cac bit co
tuong ng trong cdc thanh ghi chire nang dac bi€t c6 lién quan. D1 nhién néu mot ngat nao d6 khong
dugc phép, nguyén nhan ngit twong tng khong | thé tao ra mot ngit nhung phdn mém van cé the kiém
tra c& ngat d6. Lay thi du bo dinh thoi va port ndi tiép trong hai chuong trudc st dung cac co ngit mot
cach rong rai di khong c6 ngit trong (mg xay ra, nghia 1a khong sir dung cac ngit.

Ngét do port ndi tiép 1a két qua OR cua co ngit khi thu RI (co ngdt thu) va cd ngit khi phat TI
(co ngat phat).
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CAu tric ngat cta 8051:

IE register IP register High
et i ) (e T priorit
INTO IE0 —le () (prionty

Ti - '  Low
1 priority
TFO —e T
1 A1 3 . Inter.rupt
INT1 IE1 o . _ —— polling
Ti 1 - sequence
TF1 —te "
D g
L~ Ll
Interrupt . >
T Enable i 7N < .
Global / \ Accent
Interrupt Interrupt

IE register: thanh ghi IE.

IP register: thanh ghi IP.

High priority interrupt: ngit uu tién cao.

Low priority interrupt: ngit uu tién thap.

Interrupt polling sequence: thit ty chudi vong ngit.
Interrupt enable: cho phép ngit.

Global enable: cho phép toan cuc.

IV. XU LY NGAT VA CAC VECTO NGAT:
1. Qui trinh xir 1y ngit:

Céc thao tac s& xay ra khi c6 mot ngét xuat hién va né duoc CPU chép nhén:
Hoan tat thyc thi 1énh tai thoi diém d6 va dimg chuong trinh chinh.
Gia tri ctia thanh ghi PC dugc cat vao stack.
Trang thai ctia ngat tai thoi diém d6 duoc luu giir lai.
Céc ngat dugc giit lai & mirc ngit.
Dia chi cua ISR cua ngit trong tmg dugc nap vao thanh ghi PC.
ISR cua ngit twong tmg dugc thuc thi.

(ISR thuec thi xong khi gap lénh RETI).
Gia tri trong stack (ciia PC cii) duoc phuc hdi lai vao thanh ghi PC.
e Trang thai cac ngét dugc phuc hdi lai.
e Chuong trinh chinh tiép tuc dugc thuyc thi tai chd bi tam dung.

ISR duoc thuc thi dé dép’ ung cong vigc cua ngét. Viéc thuc thi ISR két thuc khi gap 1énh RET
(tro ve tir mot trinh phuc vu ngat). Lénh nay lay lai gia tri cti cia b dém chuong trinh PC tir stack va
phuc hoi trang thai ctiia ngat cii. Vi¢ce thuc thi chuong trinh chinh duoc tiép tuc ¢ noi bi tam ngung.
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2. Cac vecto ngat:

Khi mot ngét duoc chép nhan, gia tri dugc nap cho bd dém chuong trinh PC dugc goi la vecto
ngat. Vecto ngat l1a dia chi bat dau cua chuong trinh phuc vu ngat (ISR) ctia ngat tuong ng.

Vecto reset hé thdng cling dugc xem nhu 14 mot ngét: chuong trinh chinh bi ngét va bo dém
chuong trinh PC dugc nap gia tri maoi.

Khi mét trinh phyc vu ngit duoc tro dén, cd gay ra ngit s& tu dong bi x0a vé 0 boi phan cung.
Céc ngoai 1¢ bao gébm cac co RI va I dbi voi cac ngat do port nbi tiép, cac nguyén nhan ngat thudc
loai nay do c6 hai kha ning tao ra ngat nén trong thuc té¢ CPU khong xo6a co ngat.

Bang qui dinh dia chi bat dau cta cac ISR (bdng vecto ngdt):

Loai ngdt Co ngdt Dia chi ciia

vecto ngdt
Reset hé thong — RST — 0000H
Ngitngoai0 — IE0 — 0003H
Ngit Timer0 — ITO — 000BH
Ngitngoail — IE1  — 0013H
Ngit Timer1 —+ IT1  — 001BH
Ngit port ndi ti€p — RI hodc TI — 0023H

V. THIET KE CAC CHUONG TRINH SU DUNG NGAT:
1. Tong quan:

Khi thiét ké cdc chwong trinh khéng siv dung ngat thi ta sé& gdp phai nhiitng truong hgp CPU
hoan toan tiéu phi thdi gian vao viéc chd doi cac tac nhan can thiét xay ra (Vi du: suw tran ciia co TFO,
TF1; viéc thu xong mot dit liéu va co RI=1; viéc phat xong mot ky tw va co TI=1; v.v...) dé sau d6 méi
tiép tuc thuc hién cong viéc.

= Piéu ndy khong thich hop cho cdc g dung diéu khién doi héi phdi tic dong qua lai véi
nhiéu thiét bi cung lic.

Dé giai quyét van dé trén ta can thiét ké cdc chwong trinh c6 sir dung dén ngit.
= Vi no giup cho CPU khong ton thoi gian dé cho doi tac nhan ma chi khi nao tac nhan xay

dén thi CPU méi thyee hién viéc xi Iy tdc nhan dé, khodng thoi gian tdc nhdan khéng xay ra thi CPU sé
lam viéc khac.
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T6 chirc bd nhd khi st dung ngat:

FFFH Sl N FFFFH il
Chudng trinh Chuong trinh
chinh chinh
030H 5 R 0030H — )
Piém nhip cua Pi€ém nhap cua
8) ngit port noi 8) ngit port néi
023H tiép 0023H tiép
Piém nhap cia Piém nhap ciia
8 8
01BH ngit Timer 1 001BH ngit Timer 1
5 })ié"n} nhép clia A Dié"n’l nhip cia
013H ngat ngoai 1 0013H ngat ngoai 1
5 Dié’lp nhép clia A Dié’l}l nhip cia
00BH ngat Timer 0 000BH ngat Timer 0
; Dié’ll} nhép ctlia A Dié’l{l nhip cia
003H ngat ngoai 0 0003H ngat ngoai 0
- Pi€m nhap clia 3 Pi€m nhap cia
000H |LJMP MAIN reset hé thong  0000H |LJMP MAIN reset hé thong

B0 nhé chuong
trinh trong

B6 nhé chuong

Lénh nhdy dé
énh nhay dé trinh ngoai

vugt qua cdc ISR

Lénh nh3y dé
vugt qua cdc ISR

Khudng mau cho mét chuong trinh c6 sir dung ngit:

ORG 0000H -Piém nhap cg"la reset hé théng.

LJMP MAIN ;Lénh nhady dé vugt qua cac ISR.

.................. ;Pi€m nhép cua cac ISR.

ORG 0030H :Diém nhap cua chuong trinh chinh.
MAIN: i ;Chuong trinh chinh bat dau.

END

2. Thiét ké cac chwong trinh ISR kich thwéc nhé:

Diéu kién: Khi ISR c6 kich thuée khéng qua 8 byte (ké cd lénh RETI).
= ISR phai dugc viét trong pham vi diém nhap twong Gng cta nod trong bd nhd chwong trinh (xem
phan to chiec bo nho khi swr dung ngat).

Luu y:
e Néu chi c6 mot nguyén nhan ngit duoc st dung thi ISR cia né c6 thé duoc viét tran
sang diém nhap cua cac ISR khac (nghia la ISR ¢6 kich thwée 16m hon 8 byte, nhung phai nho hon 46
byte). Vi khi d6 ving nhé cuia cac ISR khac khong duoc dung dén nén ta c6 thé tan dung dé sir dung
cho ISR nay.
e Néu co6 nhiéu nguyén nhan ngit dugc sir dung thi ta phai can than dé dam bao cho cac
ISR duoc bit dau dung vi tri ma khong tran sang ISR ké (nghia la ISR c6 kich thuée khéng quda 8 byte).
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Khudng mau chwong trinh: (Vi du: diing ngdt Timer0 va ngdt ngodi 1)

ORG 0000H -Piém nhap cfla reset hé théng.

LJMP MAIN ;Lér}h nhay dé€ vuot qua cac ISR.

ORG 000BH ;D1ém nhap cho ISR cua Timer 0.

.................. ;ISR cua Timer 0.

RETI ;Két thuc ISR cia Timer 0.

ORG 0013H ;Diém nhép cho ISR cua ngat ngoai 1.

.................. ;ISR cuia ngat ngoai 1.

RETI ;Ké:[ thiic ISR ctia ngat ngoai 1.

ORG 0030H ;D1ém nhap cua chuong trinh chinh.
MAIN: e ;Chuong trinh chinh bat dau.

END

3. Thiét ké cac chwong trinh ISR kich thwéc 16m:
Diéu kién: Khi ISR c6 kich thuée vueot qua 8 byte.
= ISR khong thé viét vao diém nhép tuong ing ctia n6 trong bd nhd chuong trinh (vi kich thuoc
diém nhdp chi cé 8 byte) — ta phai chuyén ISR nay dén mot noi khac trong bd nhé chwong trinh hoic
c6 thé viét lan qua diém nhap cua ISR ké ti€p (néu ISR do khong sur dung).

Khuong mau chwong trinh: (Vi du: ding ngidt Timer0 va ngat ngodi 1)

ORG 0000H :Piém nhap cua reset h¢ théng.
LJMP MAIN :Lénh nhay dé vuot qua cac ISR.
ORG 000BH :Piém nhap cho ISR cua Timer 0.
LJMP TOISR ;Lénh nhay dén ISR cua Timer 0.
ORG 0013H :Diém nhap cho ISR ciia ngt ngoai 1.
LJMP EX1ISR ;Lénh nhay dén ISR cua ngit ngoai 1.
ORG 0030H :Diém nhap ctia chuong trinh chinh.
MAIN:  riiiiiiiniens :Chuong trinh chinh bat dau.
SJMP $ ;Lénh céach ly chuong trinh.
TOISR:  cevieiiniinnnees ;ISR ctia ngat Timer 0.
RETI ;Két thac ISR cua Timer 0.
EX1ISR:  .iiiiiiiinnns ;ISR clia ngit ngoai 1.
RETI :Két thiic ISR clia ngit ngoai 1.
END
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e Nhin xét tong quat

o Dé don gian, cac chuong trinh cta chung ta chi lam viéc ¢ thoi diém bat dau. Chuong
trinh chinh khoi dong port nbi tiép, bo dinh thoi va cac thanh ghi ngat sao cho thich hop véi yéu cau
dat ra va roi khong lam gi ca. Cong viéc hoan toan dugc thyc hién bén trongﬂcac ISR. Sau cac Iénh
khéi dong, chuong trinh chinh chtra va thuc hién 1énh sau day (lénh nhay tai choé — khong lam gi ca):

SIMP §

o Khi co mot tin hiép ngét xuét hién, chuo’ng trinhﬂ chiph tam thoi bi dung lai trong khi ISR
duoc thuc thi; Lénh RETI & cudi cua cac ISR s€ tra diyéu khi‘én vé€ cho chuong trinh chinh va chuo*n,g
trinh chinh ti€p tyc khong lam gi ca (lénh nhay tai cho ). Diéu nay khong c6 gi 1a khong ty nhién doi
vOi ching ta. Trong nhiu ing dung huong di€u khién, phan 16n cong viéc dugc thyuc hién trong trinh
phuc vu ngat. Céac vi du minh hoa dudi day s€ cho ta thay diéu nay.

VI. CAC Vi DU MINH HOQA:
1. Vi du minh hoa xir ly ngét Timer:

Vi du_1: Viét chwong trinh sir dung Timer 0 va cdc ngdt dé tao ra mot séng vuéng cé tan sé 10
KHz trén chan P1.0, fo, = 12MHz.

—— 100 us —»
<« 50 ps »
P1.0
(8051) _ 10 KHz
Giai
ORG 0000H -Piém nhap reset.
LJMP  MAIN :Nhay qua khoi cic vecto ngit.
ORG 000BH :Piém nhap ISR cua Timer 0.
TOISR: ;ISR cua Timer 0.
CPL P1.0 :LAy bu.
RETI :Két thac ISR cua Timer 0.
ORG  0030H :Piém nhap chuong trinh chinh.
MAIN: :Chuong trinh chinh bét dau.
MOV  TMOD, #02H ;Chon ché d6 2 cho Timer 0.
MOV THO, #(-50) ;Dinh thoi 50us.
SETB TRO ;Cho Timer 0 hoat dong.
MOV IE, #82H :Cho phép ngat Timer 0 .
SIMP  § ;Khong 1am gi (nhdy tai chd).
END :Két thiic chuong trinh.

&  Luwu y: Lénh SIMPS$ c6 thé duoc thay thé bang mot doan 1énh dé thyc thi nhitng cong
viéc khac. Viéc thay thé nay khong anh huong gi dén viéc tao song vuong f=10KHz tai chén P1.0. Vi
clr sau modi 50pus thi nhitng céng viéc do s€ bi tam dimg (ngat Timer 0 xudt hién) & CPU thuc hién viéc
tao song vudng rdi quay vé thuc hién tiép nhiing cong viéc do.

Ngay sau khi reset hé théng, bd dém chuong trinh PC dugc nap 0000H. Lénh dau tién dugc
thuc thi 1a LIMP MAIN, 1énh nay r€ nhanh dén chuong trinh chinh ¢ dia chi 0030H trong b nho
chuong trinh. Ba I¢énh dau tién cua chuong trinh chinh s€ khéi dong Timer 0 & ché do 8 bit tu dong nap
lai (Mode 2), sao cho Timer 0 s& tran sau mdi 50us. Lénh MOV IE, #82H cho phép cac ngit do Timer0

tao ra. Moi mdt lan tran, Timer s€ tao ra mot ngat. D1 nhién 1a 1an tran dau tién s€ khong xuat hi¢n sau
|
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50us do chuong trinh chinh dang ¢ trong vong lap “khong lam gi”. Khi ngat xudt hién sau moi 50us,
chuong trinh chinh bi ngat va ISR cho Timer0 duoc thuc thi. O vi du trén ISR nay chi don glan lay bu
bit cta port va quay tro vé chuong trinh chinh noi vong lap “khong lam gi” duoc thuc thi dé cho mot
ngit moi sau mdi 50ps.

Luu y 1a co tran TFO khong can duoc x6a bai phan mém do khi cac ngit dugce cho phép thi cd
nay tu dong duoc xda bdi phan cing khi CPU tro dén trinh phuc vu ngat.
Vi du 2: Viét chuwong trinh sir dung cdc ngdt dé tao dong thoi cdc dang séng vuéng ¢ tan sé 7

KHz va 500 Hz tai cac chan P1.7 va P1.6 (khéng quan tam dén dé léch pha cia hai séng nay), fos. =
12MH:z.

—— 143 us —»
471 us—»
P1.7 B
(8051) _ 7 KHz
- 2 ms >
+——1 ms—»
P1.6 B
(8051) _ 500 Hz
Giai
ORG 0000H -Piém nhap reset. ,
LJIMP MAIN ;Nhay qua khdi cac vecto ngat.
ORG 000BH ;Piém nhdp ISR cua Timer 0.
LJMP  TOISR ;Léph nhdy dén ISR Timer 0.
ORG 001BH ;Piém nhap ISR cua Timer 1.
LJMP TI1ISR ;Léph nhdy dén ISR Timer 1.
ORG 0030H ;P1ém nhép chuong trinh chinh.
MAIN: ;Chuong trinh chinh bat dau.
MOV TMOD, #12H ;Chon ché d6 2 cho Timer 0.
;Chon ché do 1 cho Timer 1.
MOV THO, #-71 ;Dinh thoi 71pus.
SETB TRO ;Cho Timer 0 hoa‘g dong.
SETB TF1 ;Budc Timer 1 ngat.
MOV IE, #8AH ;Cho phép céc ngat hoat dong.
SIMP  § ;Khong lam gi (nhay tai cho).
TOISR: ;ISR cua ngat Timer 0.
CPL P1.7 ;Lay bu.
RETI ;Két thic ISR cua Timer 0.
T1ISR: ;ISR cua ngat Timer 1.
CLR TR1 ;Dung Timer 1.

MOV  THI, #HIGH(-1000) ;Dinh thodi Ims.
MOV  TL1, LOW(-1000)

SETB TR1 ;Cho Timer 1 hoat dong.
CPL P1.6 :Lay bu.

RETI :Két thiic ISR ctia Timer 1.
END :Két thac chuong trinh.
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&  Luwu y: Lénh SIMPS$ c6 thé dugc thay thé bang mot doan 1énh dé thuc thi nhitng cong
viéc khéac. Viéc thay thé nay khong anh huong gi dén viéc tao song vudng f = 7KHz va f = 500Hz tai
chan P1.7 va chan P1.6. Vi ctr sau moi 71ps va 1ms thi nhimng cong viéc do s¢ bi tam dimg (ngat Timer
0 va ngat Timer 1 xudt hién) dé CPU thyc hién viéc tao song vudng roi quay vé thuc hién tiép nhimng
cong viéc do.

Viée t6 hop cac ngd ra ndy rat kho tao ra dugc trén mot hé thdng khong st dung diéu khién
ngét. Timer 0 hoat dong & ché d6 2, duoc sir dung dé tao ra dang séng 7 KHz trén chan P1.7. Timer 1
hoat dong & ché do 1, duoc st dung dé tao ra dang song 500 Hz trén chan P1.6. S¢ di trong trudong hop
nay, Timer 1 phai dugc thiét lap dé hoat dong & ché do 1 1ado dang song 500Hz yéu cau thoi gian muc
cao va thoi gian muc thap 1a 1ms, ché do 2 khong sir dung duoc trong trudng hop nay.

Ciing can chu ¥ 1a cac thanh ghi TH1/TL1 khong duoc khoi dong & dau chuong trinh chinh nhu
truong hop cia thanh ghi THO. Do TH1/TL1 phai dugc nap lai sau mdi 1an bé dinh thoi tran, TF1 dugc
set bang 1 trong chuong trinh chinh bai phan mém (/énh SETB TFI) dugc st dung dé budc phai co
mot ngat ban dau ngay trude khi cac ngat duoc cho phép. Didu nay c6 hidu qua cho viéc bat dau dang
song 5S00Hz.

Vi du 3: Viét chwong trinh lién tuc nhdn dit liéu 8 bit o cong PO va sau dé giri dit liéu nay dén
cong Pl. Trong thot gian nay can tao ra trén chan P2.1 mét song vudng c6 chu ky la 200us. Sir dung
Timer 0 dé tao séng vuong, fos. = 11,0592MHz.

8051

T =200us

11,0592MH:
, 2 L] r2.1 — [N

—P0.0 P1.0—
—P0.7 P1.7 —
Giai
ORG 0000H ;Diém nhap reset. )
LJMP MAIN ;Nhay qua khoi cac vecto ngat.
ORG 000BH ;Piém nhap ISR cua Timer 0.
CPL P2.1 ;Pao trang thai chan P2.1, tao xung.

RETI :Két thac ISR cua Timer 0.
ORG 0030H ;P1ém nhép chuong trinh chinh.

MAIN: :Chuong trinh chinh bét dau.
MOV TMOD, #02H ;Chon ché d0 2 cho Timer 0.
MOV PO, #0FFH :C4u hinh Port 0 13 cong vao.
MOV THO, #(-92) ;Pinh thoi 100us (nira chu ky).
MOV IE, #82H :Cho phép ngit Timer 0 hoat dong.
SETB TRO ;Cho Timer 0 hoat dong.

BACK:

MOV A, PO ;Nhan dir liéu tir PO.

MOV P1,A :Xuét dit liéu vira nhan duoc ra P1.
SJIMP  BACK

END :Két thuc chuong trinh.
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Truwong DH Cong nghiép Tp.HCM.

Vi du 4: Viét chwong trinh lién tuc nhdn dir lieu 8 bit o cong PO va sau dé gui di ligu nay dén
cong Pl. Trong thoi gian nay can tao ra trén chdan P2.1 mot song vuong voi yéu cau: thoi gian song o
mikc cao la 1085us va thoi gian séng ¢ mikc thap la 15us. Sir dung Timer 1 dé tao séng vuéng,

fOSC :11, 0592MH:=.

ORG
LJMP
ORG
LJMP
ORG
MAIN:
MOV
MOV
MOV
MOV
MOV
SETB
BACK:
MOV
MOV
SIMP
T1ISR:
CLR
CLR
MOV
DJNZ
MOV
MOV
SETB
SETB
RETI
END

T
11,0592MHz []
-

DATA8BIT> |

0000H
MAIN
001BH
T1ISR
0030H

TMOD, #10H
PO, #0FFH
TLI1, #18H
THI1, #0FCH
IE, #88H
TR1

A, PO
P1, A
BACK

TR1

P2.1

R2, #4

R2, S

TLI1, #18H
THI1, #0FCH
TR1

P2.1

«— T 5
P~ —
iy
1085us 15us
8051
P2.1—|||| |||
T =200us
P0.0 PlLO|—
P0.7 PL7|—
Giai

:Piém nhap reset.

:Nhay qua khoi cic vecto ngat.

:Piém nhdp ISR cua Timer 1.

;Lénh nhay dén ISR Timer 1.

:Piém nhap chuong trinh chinh.
:Chuong trinh chinh bat dau.

:Chon ché d6 1 cho Timer 1.

:C4u hinh Port 0 13 cbng vao.

:Dinh thoi 1085pus (cho nita chu ky dau).

:Cho phép ngit Timer 1 hoat dong.
;Cho Timer 1 hoat dong.

;Nhan dir liéu tir PO.

:Xuét dir liéu vira nhan dugc ra P1.

;Lap lai lién tyc hai thao tac trén.

;ISR cuia ngit Timer 1.

;Dung Timer 1.

;Pdo trang thai chan P2.1, tao xung.

:Dinh thoi 8 Tyaehine (£0ng thoi gian: 15us),
;tao thoi gian tré (cho nita chu ky sau).
:Dinh thoi 1085pus (cho nita chu ky dau).

;Cho Timer 1 hoat dong.

;Pao trang thai chan P2.1, tao xung.
:Két thiic ISR cua Timer 1.

:Két thac chuong trinh.
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2. Vi du minh hea xir Iy ngit port noi tiép:

Céc ngat do port ndi tiép xuat hién khi c& ngét phat TI hodc c¢& ngét thu RI duogc set bang 1. Mot
ngat phat xuat hién khi viéc phat mot ky tu da ghi vao SBUF hoan tat. Mot ngit thu xudt hién khi mot
ky tu duoc thu nhan day du va dang & trong SBUF dé chd duge doc. Nhu vay, ngat phat xay ra khi bo
dém phat SBUF rdng, ngét thu xay ra khi bo dém thu SBUF day.

Céc ngit do port ndi tiép c6 khac véi cac ngit do bd dinh thoi. Co gay ra ngat & port ndi tiép
khong duoc x6a boi phan cing khi CPU tr6 to6i trinh phuc vy ngat. Ly do 13 vi & déy ta c6 hai ngyén
nhan tao ra ngat & port ndi tiép, cu the 1a hai ngat tao ra boi hai co TI va RI. Nguyén nhan ngat phai
duoc xac dinh trong trinh phuc vu ngat va co tao ra ngat duoc x6a boi phan mém. Can nhic lai 1a véi
cac ngét do bd dinh thoi, co tao ra ngét duoc xba boi phf?m cung khi CPU tré t6i1 trinh phuc vu ngét.

Vidu 1: Viét chwong trinh sw dung cdc ngdt dé lien tuc phat di ma ASCII (co gia tri tr 20H dén
7EH) den mot thiet bi dau cuoi noi voi 8051 qua port noi tiép. Biét rang fo,.=11,0592MHz.

ORG 0000H -Piém nhap reset.

LJMP MAIN :Nhay qua khoi cac vecto ngit.

ORG  0023H :Piém nhap ISR port ndi tiép.

LJMP  SPISR :Lénh nhay dén ISR port ndi tiép.

ORG  0030H :Diém nhap chuong trinh chinh.
MAIN: :Chuong trinh chinh bat dau.

MOV  SCON, #42H :Chon ché d6 1 cho port ndi

:tiép, TI=1 dé budc cb ngat
;va gdi ky tu dau tién.

MOV  TMOD, #20H ;Chon ché d6 2 cho Timer 1.
MOV  THI, #(-24) :Tbc d6 baud = 1200.
SETB TR1 ;Cho Timer 1 hoat dong.
MOV A, #20H ;Nap ma cho ky tu dau tién.
MOV IE, #90H :Cho phép ngit port ndi tiép.
SIMP  §$ :Khoéng lam gi (nhdy tai cho).
SPISR: ;ISR cuia ngit port nbi tiép.
CIJNE A, #7FH, SKIP :Kiém tra két thuc bang ma.
MOV A, #20H :Tro lai ky tu dau tién.
SKIP:
MOV SBUF, A Truyen ky tu ra port n01 tiép.
INC A :Lay ma cua ky tu ké tiép.
CLR TI :Xo6a co ngit phat.
RETI ;Két thiic ISR cua port ndi tiép.
END :Két thiic chuong trinh.

&£  Luwu y: Lénh SIMPS$ c6 thé dugc thay thé bang mot doan 1énh dé thyc thi ‘nhimg cong
viéc khac. Viéc thay the nay khong anh huong gi dén viéc phat ma ASCII thong qua port ndi tlep Victr
sau m01 1an port ndi tiép truyén xong mot ky tu thi nhiing cong viéc d6 s& bi tam dimg (ngat port noi
tzep xudt hién) de CPU thyc hién viéc klem tra ky tu két thiic bang ma va lay ma cua ky tu ké tiép dé
tiép tuc phat di réi quay vé thuc hién tiép nhimng cong viée do.

Bang ma ASCII bao gdém 128 mi 7 bit (xem thém trong phd“n phu luc “Phu luc 4 — Bing ma
ASCII ’). Sau khi nhdy dén nhan MAIN & dja chi 0030H, ba 1€nh dau tién dung khdi dong Tirper 1 de
cung cap xung clock 1200 baud cho port noi tiép, 1énh MOV SCON,#42H khaoi dong port noi tiep &
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ché do 1 (UART 8 bit co toc do baud thay déi) va cho TI=1 dé budc tao ra mot ngét trudce khi cac ngét
dugc cho phép hoat dong. Sau d6 ma ASCII dau tién (20H) duoc nap cho thanh ghi A va cac ngit do
port ndi tiép duoc cho phép. Cudi cing phan chinh cia chuong trinh di vao vong lip “khong lam gi”
(tiec la lenh SJMP $).

Trinh phuc vu ngit cta port ndi tiép 1am tit ca cong viéc mot khi chuwong trinh chinh da thiét 1ap
cac diéu kién ban dau. Hai 1énh dau tién kiém tra thanh ghi A va néu ma ASCII dat dén 7FH (nghia la
md viea moi dwoc phat di la 7EH) thi thanh ghi A s€ dugc thiét 1ap lai v61 nd1 dung 1a 20H. Sau d6 ma
ASCII duoc giri dén bo dém cua port nbi tiép (Iénh MOV SBUEA) & duogc phat di. Thuc hién viée
tang gi4 tri trong thanh ghi A dé c6 ma ké tiép, co phat dugc xé6a (Iénh CLR TI) va trinh phuc vy ngat
két thuc (Iénh RETI). Piéu khién sé& tra vé chuong trinh chinh va 1énh SIMP $ duoc thyc thi cho dén
khi TI lai dugc set bang 1 cho 1an phat dir liéu ké tiép.

Néu ta so sanh tdc do ctia CPU véi tde do truyén dir liéu, ta nhan théy rf?mg lénh SJMP § duoc
thuc thi v6i phan tram ti 18 thoi gian rat 1on trong chuong trinh ndy. Phan tram ti 1& nay 13 bao nhiéu? O
tdc do 1200 baud, mdi mét bit duge truyén di trong mgt khoang tho1 gian 1a 0,8333ms. Nhu vay 8 bit
dir liéu cong voi 1 bit start, 1 bit stop (mét lan truyén mét dir liéu gom 10 bir) chiém 8,333ms. Thoi
gian thyc thi t¢ nhat ciia trinh phuc vu ngat SPISR 14 tong cta sd chu ky cho mdi 1énh nhan véi
1,085us (ttrc 1T vuenine), thol gian nay tinh dugce 1a 8 x 1,085us = 8,68us. Do vay, voi 8333us dung dé
truyén mot dit liéu ma chi cé 8,68us danh cho trinh phuc vu ngat SPISR. Lénh SJMP $ thyc thi trong
khoang thoi gian 8333 s - 8,68us = 8324,32us tic 1a khoang 99,9% thoi gian. Do vdy ngit can duoc
sir dung dé c6 thé loai bo dugc khoang thoi gian “khong lam gi” ndy (chiém dén 99,9% thoi gian hoat
déng ciia chwong trinh truyén dit liéu nay. Mubn vay thi lénh SIMP § co thé dugc thay boi cac 1énh
khac dé thyc hién nhitng cong viéc khac theo yéu cau cua img dung. Cac ngat van xuat hién va cac ky
t van duoc phat tir port ndi tiép sau mdi 8,333ms.

Vi du 2: Viét chiwong trinh diéu khién 8051 doc dir lieu tir cong PI va ghi lién tuc 101 cong P2.
Bong thoi dwa mot ban sao dir liéu 101 port noi tiép dé thuwce hién viéc truyén dir liéu néi tiép. Biét rang
toc do truyen la 9600 baud va fp,. = 11,0592MHz

ORG 0000H :Piém nhap reset.
LJMP MAIN :Nhay qua khoi cc vecto ngit.
ORG  0023H :Piém nhap ISR port nbi tiép.
LJMP  SPISR :Lénh nhay dén ISR port nbi tiép.
ORG  0030H :Piém nhép chuong trinh chinh.
MAIN: :Chuong trinh chinh bét dau.
MOV  P1,#0FFH :C4u hinh Port 1 13 cong vao.
MOV SCON, #42H :Chon ché do 1 cho port ndi tiép, cAm thu.
MOV  TMOD, #20H ;Chon ché d¢ 2 cho Timer 1.
MOV  THI, #(-3) :Tbc d6 baud = 9600.
MOV IE, #90H :Cho phép ngit port ndi tiép.
SETB TR1 ;Cho Timer 1 hoat dong.
BACK:
MOV A, P1 ;Poc dir liéu tur P1.
MOV P2, A :Xuét dit liéu nhan dugc ra P2.
SIMP BACK ;Lap lai cac thao tac trén.
SPISR: ;ISR cuia ngit port nbi tiép.
CLR TI :X6a co ngat phat TI.
MOV SBUF, A :Xudt dir liéu nhan dugce ra port ndi tiép.
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RETI ;Ké:t thac ISR cua port ndi tiép.
END ;Két thuc chuong trinh.
Vi du 3: Viét chwong trinh diéu khién 8051 doc dir liéu tir cong P1 va ghi lién tuc t6i cong P2.

Trong khi d6 dir liéu nhdn dwoc tie port néi tiép thi dwoc givi dén cong PO. Biét rang toc do truyén la
9600 baud va fo,. = 11,0592MHz

ORG  0000H :Piém nhap reset.

LJMP MAIN :Nhay qua khoi cic vecto ngat.

ORG  0023H :Piém nhap ISR port ndi tiép.

LJMP  SPISR ;Lénh nhay dén ISR port ndi tiép.

ORG 0030H :Piém nhap chuong trinh chinh.
MAIN: :Chuong trinh chinh bat dau.

MOV  P1, #0FFH ;:Cau hinh Port 1 13 cong vao.

MOV SCON, #52H :Chon ché do 1 cho port ndi tiép.

MOV TMOD, #20H :Chon ché d6 2 cho Timer 1.

MOV  THI, #(-3) :Téc d6 baud = 9600.

MOV IE, #90H :Cho phép ngit port ndi tiép.

SETB TR1 ;Cho Timer 1 hoat dong.
BACK:

MOV A, P1 ;Poc dir liéu tir P1.

MOV  P2,A ;Xuat dit liéu nhan duoc ra P2.

SIMP BACK ;Lap lai c4c thao tac trén.
SPISR: ;ISR ctia ngt port ndi tiép.

CLR RI :X6a co ngat thu RI.

MOV A, SBUF :Nhan dir liéu tir port ndi tiép.

MOV PO, A :Xuat dit 1iéu nhan dugc ra PO.

RETI :Két thac ISR cua port ndi tiép.

END :Két thac chuong trinh.

Vi du 4: Viet chuong trinh co sw dung cdc ngat dé thuc hién cac cong viéc sau:

o Nhdn dit liéu tir port néi tiép, sau dé thi giri di¥ liéu nay dén cong PO.
o Nhdn dit liéu tir cong P1, sau dé thi giti dit liéu nay dén port néi tiép va cong P2.
o Sir dung Timer 0 dé tao séng vudng cé tan sé SKHz tai PO.1.

Biét rang téc d¢ truyén la 4800 baud va fo,. = 11,0592MHz

ORG 0000H :Piém nhap reset.

LJMP MAIN :Nhay qua khoi cac vecto ngit.

ORG  000BH :Diém nhap ISR Timer 0.

CPL P0.1 ;Léy bu chan P1.0, tao xung.

RETI :Két thuc ISR cua port nbi tiép.

ORG  0023H :Diém nhap ISR port ndi tiép.

LJMP  SPISR :Lénh nhay dén ISR port ndi tiép.

ORG 0030H :Diém nhap chuong trinh chinh.
MAIN: :Chuong trinh chinh bét dau.

MOV  P1, #0FFH :C4u hinh Port 1 13 cong vao.
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MOV SCON, #52H

Truwong DH Cong nghiép Tp.HCM.

:Chon ché do 1 cho port ndi tiép.

MOV TMOD, #22H

:Chon ché do 2 cho Timer 0, Timer 1.

MOV  THLI, #(-6) :Toc d6 baud = 4800.
MOV THO, #(-92) ;PDinh thoi 100us (nita chu ky), £ = SKHz.
MOV  IE, #92H :Cho phép ngit port nbi tiép va Timer 0.
SETB TR1 ;Cho Timer 1 hoat dong.
SETB TRO ;Cho Timer 0 hoat dong.
BACK:
MOV A, P1 ;Poc dir liéu tir P1.
MOV  P2,A :Xuit dit liéu nhan dugc ra P2.
SIMP BACK ;Lap lai c4c thao tac trén.
SPISR:
JB TI, TRANS :Kiém tra thu xong (R]) hay phat
;xong (T7), néu thu xong (R = 1) thi:
CLR RI :X6a co ngat thu RL
MOV A, SBUF :Nhan dit liéu tir port ndi tiép.
MOV PO, A :Xuét dir liéu nhan duoc ra PO.
RETI ;Két thuc ISR cua port nbi tiép.
TRANS: :Néu phat xong (77 = ) thi:
CLR TI :X6a cd ngat phat TL
MOV SBUF, A :Xuét dit liéu nhan duoc ra port ndi tiép.
RETI :Két thuc ISR cua port nbi tiép.
END :Két thiic chuong trinh.

3. Vi du minh hoa xir Iy ngit ngoai:

Ngit ngoai xay ra khi c6 muc thdp hodc c6 canh a am tac dong 1én chan INTO\ hodc chan INT1\
ciia 8051. Khi mot ngét ngoai duoc tao ra, co tao ra ngit (IE0 va IEI) dugc x0a boi phan cimg khi
CPU tr6 dén trinh phuc vu ngat néu ngit thudc loai tic dong canh 4m, con néu ngat thudc loai tac dong
murc thap thi nguyén nhan ngit ngoai s& diéu khién muc cta cd thay vi 1a phan cimg trén chip.

Vi du 1: Viét chwong trinh sir dung cdc ngdt dé thiét ké bg diéu khién 16 nung sao cho nhiét do

trong 16 duy tri ¢ mire 120°C + 5°C.
Giai

Gia str ta ding mach giao tiép nhu hinh bén dudi. Cudn ddy diéu khién tit/mé 16 duoc ndi véi

P1.7 sao cho: ]
) P1.7=1thimélo va P1.7 =0 thi tat 1o

Bd cam bién nhi¢t d§ dugc ndi véi INTON va INT1\, cung cap céc tin hi¢u HOT\ va COLD\ nhu

sau:
HOT\ =0 néu T > 125°C va COLD\ = 0 néu T < 115°C ,

Chuong trinh s& cho 16 hoat dong (m¢ 10) khi T < 115°C va cho 10 ngung hoat dong (zdt [0) khi

T>125°C.
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Truwong DH Cong nghiép Tp.HCM.

Lo nung 8051

— = 0
Cam bién iNTo | =125 .€
Vit cAn nung H I— (P3.2) t=120"C
INT1 t=115°C

C (P3.3) -

HOT

| N i

P1.7 HE—
P1.7

P1.7 = 0: Tit 1o t<115 > COLD =0 va COLD =1
ORG 0000H -Piém nhap reset.
LJMP MAIN :Nhay qua khoi cac vecto ngit.
ORG  0003H :Diém nhap ISR ngit ngoai 0.
EXO0ISR:
CLR P17 ;Tét 10.
RETI :Két thuc ISR cua ngét ngoai 0.
ORG 0013H :Diém nhap ISR ngat ngoai 1.
EX1ISR:
SETB  P1.7 ;Mo 10.
RETI :Két thiic ISR clia ngit ngoai 1.
ORG  0030H :Diém nhap chuong trinh chinh.
MAIN: :Chuong trinh chinh bat dau.
MOV IE, #85H :Cho phép ngit ngoai 0 va 1.
SETB ITO :Ngit ngoai kich khoi canh am.
SETB  IT1 Diéu khién tit/mé 1 tiry
SETB P1.7 ;Mo 10. thudc trang thai nhiét do
JB P3.2, SKIP :Néu t> 125°C. hi¢n tai ciia 19.
CLR P17 Tét 16.
SKIP: SJIMP § :Khong 1am gi (nhay tai chd).
END :Két thac chuong trinh.
&  Luwu y: Lénh SIMP$ c6 thé dugc thay thé bang mot doan 1énh dé thyc thi nhitng cong

.—\JP17 1: MG 1o

E

Gian dd thdi gian

z“o

t°>125 5> HOT =0 115<t°<125 > HOT =1

viéc khac. Viéc thay thé nay khong anh huong gi dén viéc diéu khién hoat dong tit mé 16 theo nhiét do.
Vi ctr sau mdi 1an ¢6 tin hiéu tac dong tir cam bién thi nhiimg cong viéc do s& bi tam dung (ngat ngoai 0
va 1 xudt hién) @& CPU thuc hién viéc diéu khién tit mé 16 theo nhiét d qui dinh roi quay vé thyc hién
tiép nhitng cong viéc do.

Ba 1énh déu tién trong chuong trinh chinh cho phép cic ngat ngoai va xac dinh cac ngat ngoai
thudc loai tic dong canh 4m. Do trang thai hién tai ctia cac ngd vao HOT\ va COLD\ chua biét duoc
nén ba 1énh tiép theo s& diéu khién 10 tit/mé tiy thudc vao trang thai nhi€t d¢ hién tai cua lo. Trudce
tién, 1o duoc mo (Iénh SETB P1.7) va ngd vao HOT duogc ldy mau (lenh JB P3.2, SKIP). Néu ngd vao
HOT 6 muc cao, nghia 1a T < 125°C, thi 1énh ké dugc bo qua va 16 van tiép tuc dugc mo. Nguoc lai,
néu ngd vao HOT & mitic thap, nghia la T > 125°C, thi lénh ké tlep CLR P1.7 dugc thyuc thi dé tit 16
trud khi di vao vong ldp “khong lam gi”.

|
Gido trinh Vi xir ly. 195 Bién soan: Pham Quang Tri



Chwong 6: Hoat dong ngit (Interrupt).

Truwong DH Cong nghiép Tp.HCM.

Vi du 2: Viét chwong trinh sir dung cdc ngdt dé thiét ké mot h¢ théng bdo dong tao dm thanh
400 Hz trong vong 1 gidy (sur dung mot loa dwoc noi voi chan P1.7) moi khi b cam bién ddt ¢ cira (néi
véi chan INT0\) tao ra mét sw chuyén trang thdi tir mirc cao xudng mire thap.

Cam bién

Cua ra vao

ORG
LJMP
ORG
LJMP
ORG 000BH
LJMP
ORG
LJMP
ORG
MAIN:
SETB
MOV
MOV
SIMP
EXOISR:
MOV
SETB
SETB
SETB
SETB
RETI
TOISR:
CLR
DJNZ
CLR
CLR
LJMP
SKIP:
MOV
MOV
SETB
EXIT:
RETI

8051

INTO

0000H
MAIN
0003H
EXO0ISR

TOISR
001BH
T1ISR
0030H

ITO

TMOD, #11H
IE, #81H

$

R7, #20
TFO0
TF1
ETO
ET1

TRO
R7, SKIP
ETO0

ET1
EXIT

-t 1s P

Cita déng — Cam bién = 0
Cita mé — Cam bién = —y|_|—

3 77
P1.7 ﬁ
=404 - 2,5 ms —»

P1.7
/ \

Giai

:Piém nhap reset.

:Nhay qua khoi cac vecto ngit.
;Diém nhap ISR ngat ngoai 0.
;Lénh nhay dén ISR ngit ngoai 0
:Diém nhap ISR cua Timer 0.
;Lénh nhay dén ISR Timer 0.
:Piém nhap ISR cua Timer 1.
;Lénh nhay dén ISR Timer 1.
:Piém nhap chuong trinh chinh.
:Chuong trinh chinh bt dau.
:Ngit ngoai kich khoi canh am.
:Chon ché d6 1 cho Timer 0, 1.
:Cho phép ngit ngoai 0.
:Khong 1am gi (nhay tai chd).
;ISR clia ngit ngoai 0.

:20 1an x 50000 ps = 1s.

;Budc Timer 0 ngét.

;Budc Timer 1 ngét.

:Cho phép ngit Timer 0.

:Cho phép ngit Timer 1.

:Két thiic ISR clia ngit ngoai 0.
;ISR ctia ngit Timer 0.

;Dung Timer 0.

:Kiém tra da 20 lan (1 gidy).
:Két thuc phat am néu du.

THO, #HIGH(-50000) ;Dinh thdi 0,05 s.

TLO, #LOW(-50000)

TRO

;Cho Timer 0 hoat dong.

:Két thuc ISR cua ngat Timer 0.
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Chwong 6: Hoat dong ngit (Interrupt). Truwong DH Cong nghiép Tp.HCM.

T1ISR: :ISR cua ngat Timer 1.
CLR TR1 ;Dung Timer 1.
MOV TH1, #HIGH(-1250) ;Dinh thoi 1,25 ms.
MOV TL1, #LOW(-1250)

SETB TRO ;Cho Timer 1 hoat dong.
RETI ;K&t thuc ISR cua ngat Timer 1.
END ; K&t thuc chuong trinh.

+  Luwu y: Lénh SIMPS c6 thé duoc thay thé béng mot doan 1énh dé thuc thi nhitng cong
viéc khac. Viéc thay thé nay khong anh huong gi dén viée diéu khién hoat dong cua loa phat ra 4m
thanh theo tin hi¢u tir bd cam bién cira mad. Vi cir sau mdi 1an c6 tin hiéu tac dong tir cam bién thi
nhimg cong viéc d6 s& bi tam dimg (ngdt ngodi 0 xudt hién) d& CPU thyc hién viéc diéu khién phat ra
am thanh tai loa trong mot khoang thoi gian xac dinh rdi quay vé thyc hién tiép nhiing cong viéc do.

Giai phap cho vi du nay la sir dung ba ngat: ngit ngoai 0 (b6 cdm bién cira), ngit Timer 0 (dm
hiéu 400Hz) va ngat Timer 1 (dinh thoi Is).

Chuong trinh gdm niam phan phan biét: vi tri cac vecto ngat chuong trinh chinh va ba trinh
phuc vu ngit. Cac vj tri vecto ngit chta cac 1énh LIMP dé chuyén diéu khién dén cac trinh phuc vu
ngit twong Ung. Chuong trinh chinh bt dau & dia chi 0030H chi chira bon 1énh. Lénh SETB IT0 cho
phép ngd vao ngit ghép véi bd cam bién cira dugc kich khéi canh am.

Lénh MOV TMOD,#11H xé4c dinh ché do hoat dong cua cd hai bd dinh thoi 1a ché d6 dinh thoi
16 bit. Chi c6 ngat ngoai 0 duoc phép bat dau (Iénh MOV IE,#81H) do diéu kién ctra mo 1a diéu kién
can phai cé trude khi mét ngit nao d6 duoc chap thuin. Cudi cung 1énh SJMP § dit chuong trinh vao
vong lap “khong lam gi”. Khi diéu kién ctra mé duoc phat hién (bang sw chuyén trang tdi tir mirc cao
xuong mirc thap ¢ chan INT0)), ngit ngoai 0 dugc tao ra.

Trinh phuc vu cho ngat ngoai 0, EX0ISR, bat dau béng viéc nap héng s6 20 cho R7, rdi set c&
tran cua ca hai by dinh thoi bang 1 dé budc cac ngit do bd dinh thoi xuit hién. Tuy nhién cac ngét do
bd dinh thoi s& chi xuat hién khi cac bit tuong ng trong thanh ghi IE duoc cho pheép. Hai 1énh ké tiép
SETB ET0 va SETB ETI cho phép cac ngat do bd dinh thdi. Cubi cung trinh phuc vu cho ngit ngoai
0, EXOISR, két thiic bang 1énh RETI ¢ tr¢ vé chuong trinh chinh.

B0 dinh thoi 0 dung dé tao ra khoang thoi gian dinh thoi 1s va bd dinh thoi 1 dung dé tao ra am
hiéu 400Hz. Sau khi trinh phuc vu cho ngat ngoai 0, EX0ISR, két thiic thi cac ngit do bd dinh thoi lap
tuc dugc tao ra (va duoc chcfp nhan sau khi thyc thi mot lénh SJIMP $). Dua vao thtr tu trong chudi
vong nén ngét do bd dinh thoi 0 s€ dugc phuc vu trude tién. Khoang thoi gian dinh thoi 1s dugce tao ra
bang cach lap trinh dé 1ap lai 20 1an thoi gian dinh thoi 50000ps (20 x 50000us = Is). Thanh ghi R7
hoat dong nhu 13 mot bo dém.

Trinh phuc vu ngét TOISR hoat dong nhu sau: trude tién bd dinh thoi 0 dugce diéu khién ngung
hoat dong va R7 duogc giam di mot don vi. Ké dén THO/TLO duoc nap lai boi gia tri (-50000), sau do
b6 dinh thdi 0 duge diéu khién hoat dong tro lai va trinh phuc vu ngét duoc két thuc. O lan ngét thir 20,
R7 dugc gidm xudng 0 (Is dd tréi qua). Cac ngit do ca hai bo dinh thoi duge vo hiéu (Iénh CLR ETO
va CLR ETI) va trinh phuc vu ngat két thac. Khong con ngit do bo dinh thdi tao ra nita cho dén khi
diéu kién ctra mé xuét hién mot 1an nira. Am hiéu 400Hz duoc 1ap trinh bﬁng cach st dung ngét do bo
dinh thoi 1. Tan sb 400Hz yéu cau chu ky 14 2500us, trong d6 ¢6 1250ps & mirc cao va 1250ps & mirc
thap. Trinh phuc vu ngit cho b dinh thoi 1 chi don gian nap gia tri (-1250) cho TH1/TL1, sau d6 lay
bu bit ctia port dé kich loa va roi két thuc trinh phuc vu ngit.
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Chwong 6: Hoat dong ngit (Interrupt). Truwong DH Cong nghiép Tp.HCM.

Vi du 3: Ngat ngodi kich khoi mire thdap - Cho mach dién nhw hinh vé. Chan INTO\ dwge noi voi
mét cong tac binh thuong ¢ mirc cao, méi khi chdn ndy c¢é mirc thdp (nhdn cong tdc) thi diéu khién bat
LED (binh thuong thi LED tdt). Khi LED da dwoc bdt thi phdi sang trong mét khodng thoi gian (vai
tram us) triede khi tat, khi céng tac dwoce nhdn va giik thi LED phai sang lién tuc.

8051
11,0592MHz 3 | e
gy
P1.3 —'Wv—.—T
330
+Vee
,.\-n- 10K -
; ;NTO
E Kich mitc thdp
Giai
ORG 0000H -Piém nhap reset.
LJMP MAIN :Nhay qua khoi cac vecto ngit.
ORG  0003H :Diém nhap ISR ngit ngoai 0.
CLR P13 :Bat LED.
MOV R3, #255 ;Thot gian LED duy tri trang thai sang la
DJNZ R3, S ;255-TMachine-
SETB P13 ;Tat LED.
RETI :Két thuc ISR cua ngét ngoai 0.
ORG 0030H :Piém nhap chuong trinh chinh.
MAIN: :Chuong trinh chinh bét dau.
CLR TCON.0 :Ngit ngoai 0 kich khoi mure thap.
MOV IE, #81H :Cho phép ngit ngoai 0.
SIMP  $ :Khong 1am gi (nhay tai chd).
END :Két thuc chuong trinh

|
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Chwong 6: Hoat dong ngit (Interrupt). Truwong DH Cong nghiép Tp.HCM.

Yidu 4: Ngat ngoai kich khoi canh am - Cho mach dién nhu hinh ve. Chan INT0\ duwoc néi véi
mot cong tic binh thuwong 6 mirc cao, moi khi chdn nay cé si chuyén trang thai ti mirc cao xuong mirc
thap (nhdn céng tdic) thi diéu khién bdt LED (binh thwong thi LED tat). Khi LED da dwoc bét thi phdi
sdng trong mot khodng thoi gian (vai tram us) trwde khi tit, khi cong tic dwoe nhan va giiv thi LED
khong duoc sang lién tuc.

8051
11,0592MHz T3 | e
gy
P1.3
330
+Vee
'Q~ 10K
i
¥
Kich canh ém
ORG 0000H -Piém nhap reset.
LJMP MAIN :Nhay qua khoi cic vecto ngat.
ORG  0003H :Diém nhap ISR ngit ngoai 0.
CLR P13 :Bat LED.
MOV R3, #255 ;Thot gian LED duy tri trang thai sang la
DJNZ R3, S ;255-TMachine-
SETB  P1.3 :Tét LED.
RETI :Két thuc ISR ctia ngét ngoai 0.
ORG  0030H :Piém nhap chuong trinh chinh.
MAIN: :Chuong trinh chinh bat dau.

SETB  TCON.0 :Ngit ngoai 0 kich khoi canh am.
MOV IE, #81H :Cho phép ngit ngoai 0.
SIMP  $ :Khong 1am gi (nhay tai chd).
END :Két thiic chuong trinh

VII. PHAN BAI TAP:
Bdi 1: Viét doan lénh dung ngét Timer dé tao song vudng f=2KHz tai P1.7. (fosc=12MHz).
Bai 2: Viét doan 1énh dung ngit Timer dé tao song vudéng £=200Hz tai P1.6. (fosc=12MHz).

Bai 3: Viét doan 1énh dung ngit Timer dé tao dong thoi hai song vudéng 1KHz va 50Hz tai P1.0
va P1.1. (fOSC=6MHZ)

Bdi 4: Viét doan 1énh léy mot chudi data chira trong Ram ngoai bat dau tr dia chi 6200H dén
dia chi 62FFH va xuat ra Port 1, moi lan xuat cach nhau 50ms. Str dung ngat Timer. fosc=12MHz.

Bdi 5: Viét doan lénh nhép data tu thiét bi ngoréli lgét ndi véi 8051 qua Port 1, mdi lan nhap cach
nhau 5s, data nhap vé dugqc ghi vao ving Ram ngi bat d@u tur dia chi SOH deén dia chi SFH. Biét rang
sau khi ghi vao 6 nhé cudi cung thi trd lai ghi vao 6 nhé dau. St dung ngat Timer. fosc=12MHz.

Bai 6: Viét doan 1énh phat lién tuc chudi s tir 0 dén 9 ra port nbi tiép theo ché 46 UART 8 bit,
2400 baud. Str dung ngat serial. fogc=12MHz.
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Chwong 6: Hoat dong ngit (Interrupt). Truwong DH Cong nghiép Tp.HCM.

Bai 7: Viét doan 1énh th‘y nhén data tir mot thiét bi ngoai goi dén 8051 qua port ndi tiép (ché do
UART 8 bit, 19200 baud). Néu nhén duoc ky tu STX (02H) thi bat sang LED, néu nhén dugc ky tu
ETX (03H) thi tat LED, biét rang LED duoc di€u khién bang ngd P1.3 (LED sdang khi bit diéu khién
bang I). Str dung ngat serial. fogc=11,059MHz.

Bai 8: Viét doan 1énh cho nhan 1 xung canh xubng dua vao chan /INTO (P3.2), khi c6 xung thi
nhap data tir Port 1 va phat ra port noi ti€p ¢ ché do0 UART 9 bit 4800 baud, bit thi 9 1a bit parity 1é.
fOSC:6MHZ

Bai 9: Viét doan 1énh dém s6 xung dua vao chan /INT1 (P3.3) va diéu khlen relay thong qua
chéan P3.0 (relay dong khi P3.0 bang 1), cat so dém vao 6 nhd 40H cuia Ram ndi, néu sé dém chua dén
100 thi déng relay, néu sé dém dat 100 thi ngit relay.

|
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Phu luc 1: Giai ma dia chi. Truwong DH Céng nghiép Tp. HCM.

PHULUC1
GIAI MA PIA CHI

I. TONG QUAT:

- Truwong hop 1: Khi can xac dinh tAm dia chi hoat dong cho mdt bo nhé hodc ngoai vi —»
can c6 mach giai ma dia chi.

3FFH X + 1024

Gidi ma
1 KB dia chi 1 KB

000H X
Khong dung gidi ma dia chi St dung gidi ma dia chi

- Trwong hop 2: Khi bd nhé (ROM hoic RAM) hodc ngoai vi ¢ dung lugng 16n duoc két
hop tu nhiéu bd nhé hodc ngoai vi c6 dung lugng nho lai véi nhau — can c¢6 mach gid1i ma dia chi —»
nhdm x4c dinh chinh xé4c dia chi cta tirng by nhé hodc ngoai vi trén toan bg khong gian nhé.

4 KB 4 KB
2 KB
800H-FFFH
4 KB Gidi ma
000H-FFFH dia chi _l
2 KB
000H-7FFH
Khong dung gidi ma St dung gidi ma dia chi
dia chi
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Phu luc 1: Giai ma dia chi. Truwong DH Céng nghiép Tp. HCM.
II. PHUONG PHAP THIET KE MACH GIAI MA PIA CHI:

- Mach giai ma dia chi :
e Dung cong logic (AND, OR, NOT, ...).
e Dung vi mach gidi ma (74LS138, 74LS154, ...).

Mach giai ma dia chi
(1o
41 0,
N ngd vao i | 2N ngd ra

NI l

Céc dudng dia chi va Céc tin hiéu CS\
tin hiéu diéu khién cla cdc bd nhé

- Qui trinh thiét ké mach giai ma dia chi:
e Buwdc 1: Xac dinh s6 lugng vi mach nhé can thiét dé c6 duoc dung lugng bd nhéd nhu yéu cau.
e Buwdc 2: Xac dinh sb dudng dia chi can thiét cho ting vi mach nhd.

e Buwéc 3: Lap bang dd nhd dé xac dinh chinh xéc vi tri (tim dia chi) cta timg vi mach nhé trong
toan b khong gian nho.

e Buwéc 4: Chon lya phuong an thiét ké mach giai ma dia chi (ding cong logic hay dung vi mach
giai ma).
e Buwdc 5: Thiét ké mach giai ma theo phuong an di chon.
- Lap bang trang thai ciia mach gidi ma.
- Néu dung cong logic:
= Dung bia K dé don gian héa trang thai cac ngd ra — ham sé Boolean ctia cac ngd ra
mach giai ma dia chi.
= St dung cic cong logic dé thiét ké dua trén ham Boolean.
- Néu dung vi mach giai ma:
» So sanh bang trang thai cua vi mach gidi ma véi bang trang thai cua mach giai ma —»
thiét ké mach.

e Buwéc 6: Két néi mach giai ma vao hé thong.
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Phu luc 1: Giai ma dia chi.

Truwong DH Céng nghiép Tp. HCM.

1. Bai toan dang 1:

Thiét ké 4 KB bé nhé dung vi mach 2732 sao cho co tam dia chi hoat dong tr 000H — FFFH.

Giai
BI: S6 vi mach sir dung: 1 vi mach
B2: S6 duodng dia chi cua vi mach: 12 duong (A0-A11)

— do chi ¢6 1 vi mach nhé va dia chi hoat dong bat dau tai 000H = khong can dung mach giai

ma dia chi.
B6: So d6 két nbi:

B6 nhé 4 KB
2732
A0 a0
Allo——{AT1
DO o——{Do
D:7 o D:7
OE o——OE
CS o CS
000LL.FFFH

2. Bai toan dang 2:

Thiét ké 8 KB bo nhé dung vi mach 6264 sao cho co tam dia chi hoat dong twr 3000H —

4FFFH.

Gidi
Bl: S6 vi mach sir dung : 1 vi mach
B2: S6 duong dia chi cua vi mach: 13 duong (A0-A12)

— do dia chi hoat dong bat dau tai 3000H (khac 0000H) = can dung mach giai mi dia chi.

B3: Lap bang dd nhé:
Phan vung dia chi:

1C-6264: 3000H-4FFFH

> RAM 6264
A14A13A12[A11A10 A9 A8 [ A7 A6 A5 A4 | A3 A2 Al A0 | Piachi | IC
o 11 0O 0 0O O o0 0 0 O 0 O O | 3000H
1

1 0 O 11 1 1 11 1 1 1 1 1 4FFFH

—T— Giiima dia chi
B4: Phuong an thiét ké: dung cong logic
B5: Thiét ké mach giai ma:
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Phu luc 1: Giai ma dia chi. Truwong DH Céng nghiép Tp. HCM.

Dung bia Karnaugh don gidn ta dugc:
CS\. = (AT4+AT1\ATI2\HCS)(A14\+A13+A12+CS)

Béang trang thdi Al2 0—"—|>°— Mach gidi mi dia chi
CSTAI4 AI3 A12[ TSy | Aq30 diing cdng logic
00 0 0 1
olo0o o0 1 1 Aldo—¢
olo0o 1 0 1 L
olo0o 1 1 0 Cs
o1 0 o o 1
o1 o 1 1 CS o
o1 1 o0 1
(1) )1( )1( )1( } Mach gidi ma dia chi

dung vi mach
741.S138
Al20—]A Q0|
Al30—B Ql—
Aldo—C Q
Vee S CS,
_Ye B
S o—E2A  Q6—
IEZB Q7
B6: So db két nbi:
B6 nhé 8§ KB
6264
AQ o AQ
Al20 Al2
DO o—{D0
157 o D:7
OE o OE
WR o WR CS
Al3o
Al4o T_,
CS o i:

3000H-4FFFH
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Phu luc 1: Giai ma dia chi. Truwong DH Céng nghiép Tp. HCM.
3. Bai toan dang 3:

Thiét ké 32 KB b nhé dung vi mach 2764 sao cho co tam dia chi hoat dong tr 0000H —
7FFFH.

Giai
BIl: S4 vi mach sir dung : 4 vi mach
B2: S6 duong dia chi cua vi mach: 13 duong (A0-A12)
— do st dung nhiéu vi mach nhé (4 vi mach) = can dung mach giai ma dia chi.
B3: Lap bang do nhé:
Phan vung dia chi: IC1-2764: 0000H-1FFFH
1C2-2764: 2000H-3FFFH

IC3-2764: 4000H-5FFFH
1C4-2764: 6000H-7FFFH

> ROM 2764
AT4A13A12[A11A10 A9 A8 | A7 A6 A5 A4 | A3 A2 Al A0 | Diachi | IC
0 0 0 0000 0000 0 0 0 00000H

o o 1 1 1 1 1 1 1 1 1 1 1 1 1 |1FFFH
0O 0 O

0 1 2000H
2

1 1 1 1 1 1 1 1 1 1 1 1 1 1 3FFFH

1 0 O 0O 0 0 O 0O 0 0 O 0O 0 0 O 4000H
3

1 1 1 1 1 1 1 1 1 1 1 1 1 1 5FFFH

1 1 0 0O 0 0 O 0O 0 0 O 0 0 0 O 6000H
4

1 1 1 1 1 1 1 1 1 1 1 1 1 [7FFFH

1 1
., Gidi ma dia chi

B4: Phuong 4n thiét ké: dung cong logic

B5: Thiét ké mach giai ma:

Béang trang thdi
A14 A13 ﬁ](‘] ﬁlf'2 ﬁlf'"
0 1

Duing bia Karnaugh don gidn
ta dugc:
CS,., = A14+A13+CS
CS,, = A14+A13\+CS
CS,; = A14+A13+CS
CS,, = Al1A+A13\+CS

0 O
0 1
1 0
1 1
X X

—_ = O
—_ = O =

1
1
1
1

._.o,_.._.,_._t'l}|
=
N

Al3o > diing cdng logic A QO oCS

Al13 0—
Al40—B 1 ——oCS

Al4 Li C

Vce
=I5
o—E2A

E2B
L Mach gidi ma dia chi
c4 dung vi mach

N

IC1

IC2 CS

RRSRASR
|
g

I Y|
1

1C3

o CS

—M CS
CS

CS

CS
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Phu luc 1: Giai ma dia chi.

B6: So d6 két nbi:

Truwong DH Céng nghiép Tp. HCM.

Bo6 nhé 32 KB 0000H-7FFFH
IC1-2764 1C2-2764 1C3-2764 1C4-2764
A0 o—1—{AD A0 A0 A0
Al2o Al2 E Al2 & Al2 E Al2 £
e [ [
DO o—D0 = D0 A D0 & D0 &
o an an an
: : o : o : (@) H o
D7 o D7 S D7 S D7 S D7 S
(@) (@\l <t \O
OE o OE OE OE OE
cl_s CS CS CS
Al3o
Al4 o——H{ e
————
\_,JL'EX>_
>
TS o 4®
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Phu luc 1: Giai ma dia chi. Truwong DH Céng nghiép Tp. HCM.

4. Bai toan dang 4:
Thiet ke 48 KB bo nho dung vi mach 62128 sao cho co tam dia chi hoat dong tr 4000H —
FFFFH.

Giai
BIl: S4 vi mach sir dung : 3 vi mach
B2: S6 duong dia chi cua vi mach: 14 duong (A0-A13)
— do st dung nhi¢u vi mach nhé (3 vi mach) va dia chi hoat dong bat dau tai 8000H = can
dung mach giai ma dia chi.
B3: Lap bang dd nhé:
Phan vung dia chi: IC1-62128: 4000H-7FFFH

1C2-62128: 8000H-BFFFH
1C3-62128: COO0H-FFFFH

> RAM 62128
AISAT4A13A12[AT1A10 A9 A8 | A7 A6 A5 Ad | A3 A2 Al A0 | Diachi | IC

o 1 0 O 0O 0 0 O 0 0 0 O 0 0 O O | 4000H

1
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 7FFFH
1 0 0 O 0 0 0 O 0 0 0 O 0 0 O O [ 8000H

2
1 0 1 1 1 1 1 1 11 1 1 1 1 1 1 |BFFFH
1 1 0 O 0 0 0 O 0 0 0 O 0 0 0 O [ CoooH

3

I 1 11 1 1 11 1 1 1 1 1 1 1 1 |Frrrru
T s Giii ma dia chi

B4: Phuong 4n thiét ké: dung cong logic

BS5: Thiét ké mach giai ma:

Bang trang thdi
Al5 A14] CS,, | CS
0

a

1C2

1

13’ Dung bia Karnaugh don gidn ta dugc:
CS,, = A15+A14\+CS
CS,, = AIS\+AT4+CS
CS,; = AIS\HAT4A+CS

—

o - — o o
—_ == O
e e N
— O = =

1
0
1
X

741.S138
Mach gidi ma dia chi Aldo— A Qo0

Aldo dang cong logic Al50—(B

TC
L Vcc

ElL
E2A

A |

0 —_—
1C2 E2B

L

1 (ZSICI

C—SIC2

CSIC3

AlSo L

—\

IC1

|
RRARSSR

o CS
CS
CS

Mach gidi ma dia chi
diing vi mach

IC3
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Phu luc 1: Giai ma dia chi. Truwong DH Céng nghiép Tp. HCM.
. ___________________________________________________________________________________________________________|

B6: So d6 két nbi:

Bo nh 48 KB 4000H-FFFFH
IC1-62128  IC2-62128  IC3-62128
A0 o—AD A0 —|A0
Al3o—HAI3 E AI3 E [—A13 E
o S &
DO e—HD0 & D0 & D0 &
D§7 .- - .-
(e,
D7 87 Sp7T  §
OE o——OE OE OE
WRo—HWR = —WR & [HWR =
Aldo >
AlSo L
CS o 0 L/
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Phu luc 1: Giai ma dia chi. Truwong DH Céng nghiép Tp. HCM.

5. Bai toan dang 5: .
Thiét ké 64 KB bo nho dung vi mach 27128 va 2764 sao cho co tam dia chi hoat dong tw 0000H
— FFFFH.

Gidi
BI: S6 vi mach sir dung : 3 vi mach 27128 va 2 vi mach 2764

B2: S6 dudng dia chi cua vi mach: 27128 ¢6 14 duong (A0-A13)
2764 c6 13 duong (A0-A12)
— do str dung nhiéu vi mach nhé (5 vi mach) = can dung mach giai ma dia chi.

B3: Lap bang do nhé:

Phan vung dia chi: IC1-2764: 0000H-1FFFH
1C2-2764: 2000H-3FFFH
1C3-27128: 4000H-7FFFH
1C4-27128: 8000H-BFFFH
I1C5-27128: COOOH-FFFFH

ROM 27128
—> ROM 2764
A15A14A13A12 [A11A10 A9 A8 [ A7 A6 A5 A4 | A3 A2 Al A0 | Diachi | IC
0 0 00 0O0OO0OO OO0 O O O O 0 O | 0000H
1
0 0 01 1 1 1 1 1 1 1 1 1 1 1 1 [IFFFH
0 01 0 00 0O OO OO O O 0 O [2000H
2
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |3FFFH
0O 1 00 0O OO OO0 O O O O 0 O [4000H
3
0O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |7FFFH
I 000 00 OO OO0 O O O O 0 O | 8000H
4
l o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |BFFFH
1 1. 0 0 00 0O O OO O 0 O O O |CO00H
5
l 1 1 1 1 1 1 1 1 1 1 1 1 |FFFFH

o1
" T—» Gii ma dia chi

B4: Phuong an thiét ké: dung cong logic
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Phu luc 1: Giai ma dia chi. Truwong DH Céng nghiép Tp. HCM.

_____________________________________________________________________________________________________________________________________________|
BS5: Thiét ké mach giai ma:

Bdng trang thdi

CS [A15 A14 A13]CS,.., [ CS,., | CSyi | CSyea | CSyree
0l0 0 0] 0 | 1 1 1 1
olo o 1| 1| 0|1 1 1
olo 1 o] 1 1o |1 1
olo 1 1] 1 1o | 1 1
ol1 0o o] 1 1 1| o 1
o1 o 1|1 1 1| o 1
ol1 1 o 1 1 1 1 0
o1 1 1|1 1 1 1| o
1| x x x| 1 | | i |

Dung bia Karnaugh don gidn ta dugc:

Mach gidi ma dia chi
CS,c; = AI5+A14+A13+CS

Al3o diing cdng logic

> CS,, = A15+A14+A13\+CS
>E CS,.. = A15+A14\+CS
Al4o IC3
CS,0, = AI5\+A14+CS
A5 ot > CS,0s = AI5S\+A14\+CS
A o 74LS138
T i1 — —
Al30o—A QOGS
— AN C_S A14 Oo— B Ql ———o0 CSIC2
I @ ABIC BTG
IC3 o L El Q:S ;D_o CSIC4
2 5% S o—E2A Q6 =3
CSiey E2B Q7 L Sics
L — J_j Mach gidi ma dia chi
CS o CSycs -

dung vi mach
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B6: So d6 két nbi:

Phu luc 1: Giai ma dia chi.

Truwong DH Céng nghiép Tp. HCM.

A0 o

Al120

Do o

D:70
OFE o

Bo nhé 64 KB 0000H-FFFFH
IC1-2764 1C2-2764 1C3-27128 IC4-27128 IC5-27128
AO A0 A0 Al Al
AE12 an —Ailz an —AE12 an —AE12 s —AE12 s
é | E —A13E —A13E L 1A13 &
DO T DO ¢ DO &% HHDO = Do E‘:
e e o B! -
: o : : o : o : o : (@]
S P9 P2 S P8
D7 8 HD7 & HD7 f HD7 K HD7 J
OE L {OE L {OE L OE L_OE
CS CS CS CS CS
L

Gido trinh Vi xir ly.
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Phu luc 2: Thiét ké kit vi diéu khién 8051 Truwong DH Céng nghiép Tp.HCM.

~ PHULUC2
THIET KE KIT VI PIEU KHIEN 8051

I. CAU TRUC TONG THE CUA 1 KIT VI PIEU KHIEN:

1. Mini Kit (B§ vi diéu khién sir dung bj nhé trong):
= Cau tric don gian (mini kit) 1a cau tric thuong duoc sir dung dé thiét ké hé thong diéu khién
dung vi diéu khién 8051 — vi tan dung duogc tat ca 4 port dé xuat nhap dir li¢u.

8051

PO.
Mach [—{XTALI OO <:> Port 0
dao dong [{xTAL2 P07

P1.0
e K ﬁ > Port 1
P1.7

— RST

reset
P2.0
e K ﬁ > Port 2
P2.7

— ALE
— PSEN P3.0

— R 4 ﬁ > Port 3
+5V<+—EA P3.7

2. Kit mé rong (B vi diéu khién sir dung bo nhé ngoai):
= Céu trt'}c m& rong (kit mo rong) 1a cAu tric chi duge st dung dé thiét ké he théng diéu khién
dung vi diéu khién 8051 khi dung luong cta chuong trinh (hodc dir liéu) vuot qua kha nang chua cua
bd nhé chwong trinh (b¢ nhé dir liéu) bén trong chip — vi chi sir dung dugc 1 port dé xuit nhap dir
ligu.

Mach

|
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Phu luc 2: Thiét ké kit vi diéu khién 8051 Truwong DH Céng nghiép Tp.HCM.

e Dangl:
ROM RAM
8051 2x+l the 2x+1 the
Mach HXTALl ADY ¢ — N Do (= Do
dao dong HXTAL?2 AD7 E(; gidi da hgp ¥ |D7 D7
DO QO A0 A0
D7 Q7 # A7 # A7
Mach L
reset | | RST ALE G OC 1
A8 = >A8 E A8
Al5 Ax Ax
EA P1.0
J:j P17 <:> Port 1
PSEN OE OB
RD WR
WR = l7 o

e

|
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Truwong DH Céng nghiép Tp.HCM.

>

Phu luc 2: Thiét ké kit vi diéu khién 8051

&
=)
=
-

a

1Yo Bip
B 113 (]
YoBN
SO Ne) 1Yo eip
SO SO e wwﬁm —
e
) SH T A
SOH S SV Ty
AN —
40 40
1 u0g
Xy “ Xy
8V 8V A =
1_\’ Q|O 0
LV “ LV “ LO LA
OV |314q 1z ov 00 o0d
914q :\mm LA LA A doy ep 118 Df
OH n——+xN AHV
DH%Q 1+xC 0d Ou%ﬁ— 1+xC 0d

AAQq 1xT VY

A4q 1 INOA

am
ad
NASd
L'1d
0'1d
1V
8V
a1V

LAV
oav

LSd

CIVLX
I'vaex

1

19saI
OB

— SuQp oep
L | yoeN

1508
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Phu luc 2: Thiét ké kit vi diéu khién 8051 Truwong DH Céng nghiép Tp.HCM.
II. PHAN TiCH SO PO NGUYEN LY KIT VI PIEU KHIEN:

(xem hinh vé dwoc trinh bay)

III. PHUONG PHAP THIET KE:
e Buwdc 1: Can clr vao yéu cau thiét ké va dung hrong ciia chwong trinh diéu khién dé chon Iya
ciu trac don gian (mini) hay ciu tric mé rong.
e Buwoc 2:
- X4c dinh s6 luong bd nhé (ROM, RAM) va thiét bi ngoai vi dé chon lya viéc thiét ké mach giai
ma dia chi.
- Xac dinh tam dia chi hoat dong cua cac bd nhé va thiét bi ngoait vi.
e Buwdc 3: Phac thao so d6 khdi cua hé thdng kit.
e Buwdc 4: Thiét ké mach gidi ma dia chi cho kit.
e Buwdc 5: Thiét ké mach giai da hop (khi dung bo nho ngoai), mach reset, mach dao dong va cac
mach hd tro khéc.
e Budc 6: Két ndi toan bd mach thiét ké thanh 1 kit vi diéu khién hoan chinh theo so @6 khoi.

Luu ¥: Truong hop ciu triic don gian (mini) thi chi can quan tim cac buéc sau: 1, 3, 5, 6.
IV. BAI TAP THIET KE:
1. Bai tip 1: . 7
Thiét ke mot kit vi diéu khién 8051 co cac ngoai vi sau: 1 x EPROM 4KB, 1 x SRAM 8KB.
Giai
B1: Chon lya cAu tric mo rong dé thiét ké kit.

B2: S6 luong vi mach nhé sir dung: ROM — 1 x EPROM 4 KB
RAM — 1 x SRAM 8 KB
Phan vung dia chi: EPROM 4KB: 0000H — OFFFH
SRAM 8KB: 0000H — 1FFFH

B3: Phac thao so d6 khdi ctia hé thdng:
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Phu luc 2: Thiét ké kit vi diéu khién 8051 Truwong DH Céng nghiép Tp.HCM.

EPROM SRAM
Mach |-|XTALI 204 O RS o e
dao dong FHXTAL2 AD7 m: gidi da hgp ¥ |D7 D7
DO QO A0 A0
D7 Q7 D A7 3 A7
Mach -
reset | | RST ALE G OC 1

A8 A8 A8
e i Pl
J:j kA 11:(7) <}:{> Port 1

PSEN OE OE
RD WR
WR Cs F Cs

e

B4: Thiét ké mach giai ma dia chi:
— khong can dung mach giai ma dia chi

BS: Thiét ké mach giai da hop, mach dao dong va mach reset:

U3 7418373
3 2 c2
ADO 7] DO Q0 5
AD1 —2p1 a1 2 o XTAL1
AD2 D2 Q2
AD3 —7Ds Q3 o 12 MHz
AD4 — D4 Q4 = L]
ADS —7 D5 Q5 75 c3
AD6 —5 D6 Q6 79
AD7 D7 a7 A7 RESET SW +—] }—T—|> XTAL2
R2 1 30p
—= = 8K2 =

ALE i OEl

Mach gidi da hgp Ma ch reset Ma ch dao dgng
B6: So d6 két nbi:

(xem hinh vé TKK1 dwoc trinh bay duwoi day)
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Phu luc 2: Thiét ké kit vi diéu khién 8051

Truwong DH Céng nghiép Tp.HCM.

2. Bai tap 2:

Thiét ké mot kit vi diéu khién 8051 c6 cdc ngoai vi sau: 1 x EPROM 27512, 3 x SRAM 6116.

Giai

B1: Chon lya cu triic mé rong dé thiét ké kit.

B2: S6 luong vi mach nhé st dung:

Phan vung dia chi:

ROM - 1 x EPROM 27512 (64KB)
RAM - 3 x SRAM 6116 (2KB)

27512: 0000H — FFFFH

6116-1: 0000H — 07FFH

6116-2: 0800H — OFFFH

6116-3: 1000H — 17FFH

B3: Phéc thao so d6 khéi cua hé théng:

6116-1 6116-2 6116-3

27512

8051

oin oin oiS e 18
A Ti% Z% &=
@ N ZON
o~ Ol w2 LL]IQ‘ |U
2 2% z2 o=
ol oin i a5
AR T z:2 e
@
. . wn |
o~ ol w0 m |U U
AR T Z% o
ZaN ﬁ ZON
|I —
& = < '§E
Slois |0 O S .- 2
E-{Regies S A S s .=
i AN TS
S| o i~
S apda) fT
O
ﬁ "
7 <
K: M 0w S Z1014 _
<= = i< Eig ‘E'“'B >
—
— -
S 2 2 <
< 5 % |15
[ |
on = = |I
= g Q9
o < a1 o
< O 2 —
= g
ho]

Gido trinh Vi xir ly.
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Phu luc 2: Thiét ké kit vi diéu khién 8051 Truwong DH Céng nghiép Tp.HCM.

B4: Thiét ké mach giai mi dia chi:

> 6116
AISA14A13A12[A11A10 A9 A8 | A7 A6 A5 Ad | A3 A2 Al A0 | Diachi | IC
0 000 0000 0000 0 0 0 0]O0000H

o0 0o 0 o1 1 1 1 1 1 1 1 1 1 1 |O07FFH
o 0o o 06 1.00 0 O0O0OO0OO0O O 0 0 0 | O080H

2
000 0 1 1 1 1 1 1 1 1 1 1 1 1 |OFFFH
0 00 I 0000 0 0 0 0 1000H
3
o000 L o0 1 1 1 1 1 1 1 1 1 1 1 |17fFH
| ]
L > Gidi ma dia chi 74LS138
Bdng trang théi 25 Z: g %) 836116—1
A15 Al4 A13 A12 AT1[CS,,  [CS. IG5 | A13o0—C 5 ° Cg!162
0 0 0 0 O 0 1 1 sV Q31— 6116-3
0o 0 0 0 1| 1 0 1 + Qd |—
0 0 0 1 0] 1 1 0 LEl Q5 —
Al40—E2A  Q6|—
CS¢ 6. = AIS+AT4+A13+A12+A11 Al50—E2B Q7

Sei160= AIS+AT4+A13+AT2+AT I\
Sei10s= AIS+AT4+A13+A12\+AT 1

O 0

Mach gidi ma dia chi
dung vi mach

B5: Thiét ké mach giai da hop, mach dao dong va mach reset:

U3 7418373 +EX/

AD0 —po ai— A0

AD2 —0y  BE— A

AD3 12 D3 Q3 ?T A3

ADs D SefT S 3

AD6 —{D6 Q6 [o— A6

AD7 D7 a7 - A7 RESET SW | }—T—«> XTAL2
R2 _ 30p

ALE 11 E OE i 8K2 _

Mach giai da hgp Ma ch reset Ma ch dao dg ng

B6: So dd két ndi:
(xem hinh vé TKK?2 duwoc trinh bay duwoi day)
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Phu luc 2: Thiét ké kit vi diéu khién 8051 Truwong DH Céng nghiép Tp.HCM.

3. Bai tap 3:
Thiét ké mot kit vi diéu khién 8051 c6 cdc ngoai vi sau: 1 x EPROM 8KB (0000H — 1FFFH), 1 x
SRAM 8KB (2000H — 3FFFH).
Gidi
B1: Chon lya cu triic mé rong dé thiét ké kit.
B2: S6 lwong vi mach nhé st dung: ROM — 1 x EPROM 8 KB
RAM -1 x SRAM 8 KB

Phan vung dia chi: EPROM 8KB: 0000H — 1FFFH
SRAM 8KB: 2000H — 3FFFH

B3: Phéc thao so d6 khoi cua hé thong:

EPROM SRAM
8051 SKB 8KB
Mach {xTALI ADY — ) A o e
dao dong [ XTAL?2 AD7 IC gidi da hop D7 D7
DO QO A0 A0
h D7 Q7 :> A7 :> A7
Mac -
reset | | RST ALE G OC 1
A8 = > A8 A8
Al5 Al2 D Al12

0" e

PSEN OE OE
RD WR
WR cs F cs

Al3..Al5

Mach
[ — gidima

dia chi

|
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Phu luc 2: Thiét ké kit vi diéu khién 8051 Truwong DH Céng nghiép Tp.HCM.

|
B4: Thiét ké mach giai ma dia chi:

— EPROM & SRAM

A15A14A13A12[A11A10 A9 A8 [ A7 A6 A5 Ad | A3 A2 Al A0 | Diachi | IC
0 0 00 00 0 0 0 0 0 0 0 0 0 0 |O0000H
ROM
o0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 |I17FFH
0 0 1 0 0 0 0 0 0 0O 0 0 0 0 0 | 2000H
RAM|
0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 |3FFFH
I: Gidi ma dia chi
Béng trang thdi 74LS138
A15 A14 A13[CS, 0,1 CSpau|  A130—A QO CSeys
0 0 010 1 Al4o—B Ql ——oCS;
0O 0 1 1 0 Al50—C Q_2—
- +5V Q3 —
CSpoy = AIS+A14+A13 N G4l
CSp = A15+AT4+A13\ El Q3
E2A  Q6|—
fE2B Q7+
L Mach gidi ma dia chi
dung vi mach
B5: Thiét ké mach giai da hop, mach dao dong va mach reset:
+5V
U3 74LS373
AD0 —3p0 Qo |2— A0 -2
AD1 —ip1  al|— Al o XTAL1
7 6 R1
% g B§ gg 9 % 100 Y 30p
ﬁBg’ '112 34 Q4 '112 A SWi1 10uF 12 MHz
771 D5 Q55— AS . - c3
AD6 78] D6 Q6 [—g— A6 RST
AD7 b7 a7 2~ A7 RESET Sw +—] XTAL2
R2 _1  30p
ALE 11 E E 1 8K2 ==
Mach gidi da hgp Ma ch reset Ma ch dao d6ng

B6: So dd két ndi:
(xem hinh vé TKK3 duwoc trinh bay duwoi day)
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Phu luc 3: Thiét ké ngoai vi. Truwong DH Céng nghiép Tp. HCM.

PHU LUC 3
THIET KE NGOAI VI

I. TONG QUAT:

Cac thiét bi ngoai vi hay cac thiét bi xudt nhap cia bo vi diéu khién cho ta duong truyén thong
gitra bo vi diéu khién va thé gioi bén ngoai. Cac thiét bi ngoai vi duoc két ndi tryc tiép hodc gian tiép
v6i bo vi didu khién thong qua cac cong xuit-nhdp (cdc port) ciia bo vi diéu khién.

Céc thiét bi ngoai vi ludn ludn chiu sy diéu khién (nhdn dir liéu) va sy kiém tra (cung cap dir
liéu) ctia bd vi di€u khién. Ttr d6 tao nén kha nang giao ti€p gitra vi dieu khién vdi thé gidi bén ngoai.

Phén loai ngoai vi: ngoai vi diéu khién logic va ngoai vi diéu khién cong suat.
Chii y: mot s6 thong sb ki thuat can chii y cua chip vi diéu khién 8051 khi thiét ké ngoai vi:

VoL (Output Low Voltage) = 045V

Vou (Output High Voltage) = 4.5V

Vi (Input Low Voltage) =0V ... 1V

Viu (Input High Voltage) =2V ...5V

Vcc (Operating Voltage) =5V ... 6V

Lomax) (DC Output Current) =25 mA (Port 0)
Lomax) (DC Output Current) =15 mA (Port 1, 2, 3)

II. NGOAI VI PIEU KHIEN LOGIC:
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Vi du: cac vi mach s6 (I'TL, CMOS), LED, céc bo chuyén dbi tin hiéu (4DC, DAC), ban phim, ...

Chip 8051
2 Thiét bi
Cong didu
xudt K= khién
nhap logic

Gido trinh Vi xir ly. 227 Bién soan: Pham Quang Tri



Phu luc 3: Thiét ké ngoai vi.

1. Giao tiép véi LED:

121

27

| 10
11
12

Truwong DH Céng nghiép Tp. HCM.

+
a
<

29

AN <O O 0| ||| O| (=] (=]
N N[N NN 13 ||| 3] < | N
KooraNmMTL A =) 1z oal| U1
22222952 SA9CEHER JF C2 e
AaNOIBor 5IT55590 o ©
CLERRRNR ggog TR
O~ NM WO WO©N
[ayajaiaiajala)a]
LI
SEIRIBER oramewQn 5
fEEEEERE Znanaana x¥ &2
(32l 3ol Gsel 52l 5o (Se) el Ksel || | [se] [o2]
+5V
RO A Do
X1
R1 27 D1 12 MHz
c1
R9
R2 2 D2 4 |:| 10uF 8K2
R3 27 D3 +5V +Hﬂ/\/\/j__
R4 A = c2 3 © SW1 =
D4 30
FAAN 30p P RESET SW
RO N//DS
- XA Edalls): N '1:{(?0
ROYN P77 01
Rx

4

2. Giao tiép v6i LED 7 doan (ché dd hién thi tinh):

N~|ols N~

Ra

u1 8051
—2 1 P20A8  PO.0/ADO
—55{P2.1/A9  PO.1/AD1
—2{ P2.2/A10  P0.2AD2 U2 7447
—52-{ P2.3/A11  P0.3/AD3 4=
£ P2.4/A12  PO.4/AD4 = BURBO
£2- P2.5/A13  PO.5/AD5 S RBI _
55| P2.6/A14  PO.6/AD6 LT A
P2.7/A15 P0.7/AD7 B
0 6 <
1 P3.oRD P1.0 - D3 D
> P3.1/DD_ P11 b2 E
£ P3.2/INTO P12 7 D1 E
S P3.3INTH P13 DO G
= P3.4/T0 P14
= P3.5/T1 P15 i C2
> P3.6MR P16 H— 19 MHz
P3.7/RD P17
30 30
5o PALE X1 P
—=2 ' PSEN x2 ]
+5V — C3
EA |
L“O vee ReT I
Coew =
= +5v i
C1 +
10UF
=l
R9 SW1

Gido trinh Vi xir ly.
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228
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Phu luc 3: Thiét ké ngoai vi. Truwong DH Céng nghiép Tp. HCM.

- Uu diém: cau tric va nguyén tic diéu khién don gian.

- Nhwoc diém: S6 lugng Led 7 doan két ndi v6i vi diéu khién khong nhiéu va mdi Led 7
doan phai c6 mot vi mach giai ma; tiéu ton nang lugng rat nhiéu (vi muon Led 7 doan
sang phai co dong dién lién tuc di qua).

Gido trinh Vi xir ly. 229 Bién soan: Pham Quang Tri
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Phu luc 3: Thiét ké ngoai vi. Truwong DH Céng nghiép Tp.HCM.

3. Giao tiép véi LED 7 doan (ché dé hién thi djng):
(Xem hinh vé)

- Uu diém: Tiéu tén nang luong gidm rat nhiéu so v6i ché do tinh (vi cac Led 7 doan khong
duwoc thap sang lién tuc ma ludn phién sang theo 1 chu ky); s6 luong Led 7 doan két ndi
véi vi diéu khlen nhiéu; chi can 1 vi mach giai ma cho tat ca cac Led 7 doan.

- Nhwoc diém: cau trac va nguyén tic diéu khién phuc tap.

Chu y:
- Tai mot thoi diém chi c¢6 1 Led sang, cac Led con lai déu tat.
- Dé mat nguoi thay ca con sb (8 digif) sang 1én cing mot luc tai 1 thoi diém:
S6 1an hién thi hét 8 digit / 1 gidy : 40 1an — 200 lan
TNUMBER = 5 ms — 25 ms

|
Gido trinh Vi xir ly. 231 Bién soan: Pham Quang Tri



Phu luc 3: Thiét ké ngoai vi. Truwong DH Céng nghiép Tp.HCM.

4. Giao tiép v6i vi mach 8255:
Vi mach 8255 14 mdt vi mach giao tiép song song dugc lap trinh. Puoc sir dung dé giao tiép
song song gilra vi di€u khién va thi€t bi diéu khién bén ngoai.
So d6 chan va chirc ning cac chan cua vi mach 8255

(xem hinh vé)

— Pé vi mach 8255 hoat dong duoc thi trude khi st dung 8255 ta can phai xac dinh cAu hinh cho 8255
— khéi dong 8255 — nap cho CWR mot gia tri cu thé.
Céu tric tir diéu khién cua 8255:
(xem hinh vé)

Mode 0: ché d port xudt-nhap dit liéu co ban.
Mode 1: ché d6 port xuat-nhap dir liéu c6 chot (Strobed 1/0).
Mode 2: ché dd port xuat-nhap dir li€u 2 chiéu c6 choét (Strobed Bi-directional 1/0).

SO PO CHAN CUA IC 8255A

26 ycc rAa7 B
7 PA.6 |33
—71eND 639
PAS (33
pA4 40
pA3 L
s PA2 2
3 Irp\ PALf3—
36 [ PA.O -4
35 I RESET PB.7 |25
9 PB.6 | 24—
91 a0 e [23
8 ~ 122
831 A1 PB4 |22
6 cs\ PB.3 50
PB2 20
pB.1 2
PB.O L8
33 11
331 e PC.6 1
321 ps PC.5 |12
31| ~ 13
31y pCa 3
30 17
301 p3 pc3 7
291 b2 pC.2 |16
8 2145
281 1 pC1HS
271 po pC.o 4

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26

O0O00O000000000M0~0

0
) 8255A

I_8ILII_II_II_II_ILILILILILILILI

9 10 11 12 13 14 15 16 17 18 19 20

15
]
]!
113
]

~
]
w[
~O
v
=[]
<[]
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Phu luc 3: Thiét ké ngoai vi. Truwong DH Céng nghiép Tp.HCM.

IC 8255 giao tiép v6i vi diéu khién thong qua 3 bus:
- Bus dir liéu: DO - D7.
- Bus diachi: AO—A7.
- Bus diéu khién: RD\, WR\, CS\, RESET.

Chtrc nang cac chan cua IC giao tiép ngoai vi 8255:

- DO0-D7: cac dudng dir liéu truyén thong tin vé ma 1énh, trang thai va dir liéu giita vi diéu
khién va IC 8255.

- PAO0-PA7, PB0-PB7, PC0-PC7: cac céng xut-nhap dir lidu gitra 8255 voi cac thiét bi
ngoai vi. Cac cong nay co thé 1a cong xuat (Output) hay cong nhép (Input) tuy thudc vao
lénh diéu khién tir vi diéu khién dua dén 8255, 1énh dleu khién duoc chira trong thanh ghi
tir diéu khién (CWR: Control Word Register) dé dinh c4u hinh cho cac cong xuat-nhap.

- RESET: thiét 1ap lai trang thai ban dau cho IC 8255.

- CS\: dung dé luya chon IC 8255 khi vi diéu khién giao tiép voi nhiéu IC 8255.

- A0, Al: dung dé chon lwa cac cong xuat-nhap (PA, PB, PC) hodc thanh ghi tir diéu khién
(CWR) giao tiép v6i vi diéu khién.

Al A0 D0 — D7 Bus dit li¢u
0 0 PAO —PA7 Port A
0 1 PB0 — PB7 Port B
1 0 PCO — PC7 Port C
1 1 CWRO0 — CWR7 Thanh ghi tir diéu khién
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Phu luc 3: Thiét ké ngoai vi. Truwong DH Céng nghiép Tp.HCM.
[D7] Dlilj)s [D4|D3[D2[D1[D0| CWR (Control Word Register)

Nhém B

Port C thap: PCO .. PC3
DO = 0: port xuat
DO = 1: port nhip
Port B: PB0 ... PB7
D1 = 0: port xuat
DI = I: port nhdap
Mode diéu khi€n nhém B
D2 =0: mode 0
D2 =1: mode 1

Y

Y

Nhém A

Port C cao: PC4 ... PC7
D3 = 0: port xuat
D3 = 1: port nhdp
Port A: PAO ... PA7
D4 = 0: port xuat
D4 = 1: port nhdp
Mode diéu khién nhém A
D6D5 = 00: mode O
D6D5 = 01: mode 1
D6D5 = 1X: mode 2

Co dit cau hinh
D7 = 1: hoat dong

Y

4

= Vi du: Xac dinh gia tri nap cho CWR dé x4c dinh cAu hinh hoat dong cua 8255 nhu sau:
Port A: xuat — Port B: xuat — Port C: xudt - CWR = 80H

Port A: nhap — Port B: xuat — Port C: nhap — CWR = 99H

Port A: xuit — Port B: nhip — Port CL: nhap, CH: xuit - CWR = 83H

Qui trinh khéi dong vi mach 8255 (nap gia tri ciu hinh 8255 cho CWR):

Xac dinh dia chi CWR
1én bus dia chi
A,=1L,A =1

v
Xac dinh gia tri ciia
cau hinh 8255 tudng
tng l1€n bus dit licu

D,-D,=xxH

v
Nap gid tri clia cau
hinh vao trong CWR

WR\ =0
|
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Phu luc 3: Thiét ké ngoai vi. Truwong DH Céng nghiép Tp.HCM.

Bai tip: Thiét ké kit vi diéu khién c6 cac ngoai vi sau: 1| EPROM 4KB, 1 SRAM 8 KB, 2 PPI
8255.

Bai tip: Thiét ké kit vi diéu khién co cac ngoai vi sau: 1 EPROM 2764 (0000H-1FFFH), 1
SRAM 6264 (2000H-3FFFH), 2 PPI 8255 (AO0OH-BFFFH va EOOOH-FFFFH).
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Phu luc 3: Thiét ké ngoai vi. Truwong DH Céng nghiép Tp.HCM.

III. NGOAI VI PIEU KHIEN CONG SUAT:

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Vi du: cac day LED, bong dén, cudn day nam cham dién, relay, cuon day dong co, ...

e Mot so ki€u mach giao tiep va thiet bi dieu khién cong suat:

Chip 8051 .

[ﬁ Vcce
b Thictbi | [ i
~ H c A
CongT Mach diéu
A H . . 2
L XUAt Qj:() giao K= W
PINPORT [ >—1| nphpp— PINEQRT | l:[:‘g/cz
] suat
................. Dém ding cdng logic
(cong logic st dung loai OC: Output Collector)
V[EC Vce
Rx
Tai PIN PORT Q
Rx
PIN PORT Q Tai
bé m-dimg transistor cong sui't .
(transistor sit dung loai c6 dong Ic > 2 1an dong tai)
+5V VDC
+5V
Rx Tgli DC
[ 3] Rx U1 © Tai AC —>vac
1
Al
3L
PIN PORT DZ—E 4 PIN PORT DZ—}ﬁ!t
>VAC

Giao ti€p tai DC cachly Giao ti€p tii AC cich ly
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Phu luc 3: Thiét ké ngoai vi. Truwong DH Céng nghiép Tp.HCM.

Ry Vce
COM
15
. = NC
34
L0
LED1 LEDx 4l 4
|5 no
N A 2
) N Q:B RELAY Vcc (V)
° Rx

Q
Ry PIN PORT
PIN PORT Q =
e Giao ti€p véi relay
Giao ti€p day Led
o MOTOR STEPPER
Rx Q
PIN PORT 1
2| 3
= X 3
Rx Q YO
PIN PORT
- < o] ©
Rx Q ' ‘ (
PIN PORT
Y
+5V
Rx Q
PIN PORT i
Giao tiép véi dong co budc
— (dung transistor)
U1
PIN PORT ; N1 OUTH 13 . MOTOR STEPPER
PIN PORT £IN2  OUT2 =5
PIN PORT T IN3  OUT3 7 1
PIN PORT = IN4  OUT4 7
X——= IN5 OouT5 77X

(o]

X— IN6 ouUT6 15X

X—{IN7  OUT7 55X
X—— N8  OouT8 X

~

o
AN

3

Y

+5v<t—121 com

ULN2801 - ULN2804

N—()—K—(I

Giao ti€p véi dong co budc

(dung vi mach)

Vv
+5V
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