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

Gido trinh Vi xir ly.
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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

Gido trinh Vi xir ly. 17 Bién soan: Pham Quang Tri



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)

Gido trinh Vi xir ly.
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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

Gido trinh Vi xir ly. 20 Bién soan: Pham Quang Tri



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.

Gido trinh Vi xir ly. 32 Bién soan: Pham Quang Tri



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.

Gido trinh Vi xir ly.
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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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