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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin c6 thé duoc
phép ding nguyén ban hoic trich diing cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh Iéch lac hodc str dung v&i muc dich kinh doanh
thiéu lanh manh s& bi nghiém cam.

LOI GIOI THIEU

Pé thuc hién bién soan gido trinh dao tao Nghé Dién cong nghiép o trinh do
CPN va TCN, gido trinh Md dun Vi diéu khién 12 mot trong nhitng giao trinh md
dun dao tao chuyén nganh dugc bién soan theo ndi dung chuwong trinh khung duoc
Khoa Pién — Pién tir xdy dyng va Trudng Cao dang Nghé Pa Lat ban hanh danh
cho hé Cao Pang Nghé va Trung Cap Nghé Dién cong nghiép.

Noi dung bién soan nga‘in gon, dé hiéu, tich hop kién thirc va k¥ nang chat ché
V&1 nhau.

Khi bién soan, nhém bién soan d4 cé ging cap nhat nhitng kién thirc méi co
lién quan dén nodi dung chuong trinh dao tao va phi hop véi muc tiéu dao tao, noi
dung ly thuyét va thuc hanh duoc bién soan gan véi nhu cu thuc té trong san xuat
dong thoi co tinh thuc tidn cao. Noi dung gido trinh dugc bién soan véi dung
luong thoi gian dao tao 60 gid gdm cé:

MD23-01: So lugc vé lich st va hudng phat trién cua vi diéu khién.

MD23-02: Ciu trac ho vi diéu khién.

MD23-03: Ngon ngtr 1ap trinh C.

MD23-04: Xuat nhap Port.

MD23-05: B dinh thoi.

MbP23-06: Ngat.

MBP23-07: Cong nbi tiép.

Trong qua trinh sir dung gido trinh, tuy theo yéu cau ciing nhu khoa hoc va
cong nghé phat trién c6 thé diéu chinh thoi gian va bd sung nhing kién thirc mai
cho phu hop.

Tuy nhién, tiy theo diéu kién co s¢ vat chét va trang thiét bi, cac truong co the
st dung cho phu hop. Mac du da c6 gang to chire bién soan dé dap tmg duoc myc
tiéu dao tao nhung khong tranh dugc nhiing khiém khuyet. Rat mong nhén dugce
dong gop vy kién cua cac thay, co gido, ban doc d€ nhom bién soan sé hi¢u chinh

hoan thién hon. Céac y kién déng gop xin giri vé Truong Cao dang Nghé Pa Lat —
S0 1 Hoang Van Thu — Phuong 4 — Tp.ba lat.
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GIAO TRINH MON HQOC/MO PUN
Tén mé dun: Vi diéu khién
Ma m6 dun: MD23
. Vi tri, tinh chét ctia mé dun:

1. Vi tri: trude khi hoc mé dun nay can hoan thanh cac mén hoc, mé dun co so,
dac biét la cac mén hoc, md dun: Tin hoc, Mach dién, Dién tir co ban, Dién tur cong
Suat

2. Tinh chat: day 1am mé dun bat budc trong dao tao chuy@n mén nghé
1. Muc tiéu moé dun:

1. Vé kien thuc: Cung cap cac khai niém co ban, cach Iap trinh co ban cho ho vi
dieu khién 8051.

2. V& k¥ ning:

- Van hanh duoc céc thiét bj va day chuyén san xuat dung vi diéu khién

- Xac dinh dugc cac nguyén nhan gy ra hu hong say ra trong thuc té.

- Kiém tra va viét dugc cac chuong trinh diéu khién.

3. Vé ning luc ty cha va trach nhiém:

- C6 kha nang tu nghién ctu, tu hoc, tham khao tai liéu li€n quan dén moén hoc
de van dung vao hoat dong hoc tap.

- Van dur}g duoc céc kién thire tu nghién clru, 1:1(_)0 tap va kién thtc, ky nang da
dugc hoc dé hoan thién cac k§ nang li€n quan dén moén hoc mot cach khoa hoc,
ding quy dinh.

NOi dung cia mon hgc/mo dun:

Thot gian (gio)

Thuc hanh,

thi nghiém,

thao luan,
bai tap

STT Tén cac bai trong mé dun 2 X

Tong s6 | Ly thuyét Kiém tra

1 | Bai mé dau: So lwoc vé lich 2 2
str va hwéng phat trien cia
vi dieu khién

1. Lich st phat trién

2. Vi diéu khién

3. Linh vyc va tmg dung
4. Hudng phat trién

2 | Bai 1:Cau trdc he vi diéu 6 4 2
khien

1. Tong quan
2. Sqr do chan
3. Cau trdc Port 1/0




4. T6 chirc bo nhé

5. Cac thanh ghi churc nang dac
biét

6. Hoat dong Reset

Bai 2: Ngon ngir lap trinh C

1. Gigi thiéu.

2. Cac khai niém co ban vé ngon
ngtr 1ap trinh C.

3. Cac cau lénh co ban.

4. Ham trong C.

5. Huéng dan st dung Keil C.

Bai 3: Xuit nhap Port

12

1. Port cua ho vi diéu khién 8051

2. Céac tng dung Port cua ho vi
diéu khién 8051

3. Giao tiép vi diéu khién voi
LCD

Bai 4: B dinh thoi

12

1. Mo dau

2. Thanh ghi SFR cua timer

3. Cac ché do 1am viéc cua timer

4. Ngudn cung cap xung cho
Timer

5. Khai dong, dimg, diéu khién
Timer

6. Khai tao va truy xuat thanh
ghi Timer

7. Timer 2 cua 8052

Bai 5: Ngit

1. M¢ dau

2. T6 chuc ngat cua 8051

3. Xt ly ngat

4. Thiét ké chuong trinh duing
ngat

5. Ngat cong ndi tiép

6. Cac cong ngat ngoai

7. Pd thi thoi gian cua ngat

Bai 6: Cong noi tiép

12

1. Mgdau
2. Thanh ghi dieu khién
3. Ché do lam viéc




4. Khoi tao va truy suat thanh
ghi PORT néi tiép

5. Truyén thong da xir ly

6. Toc do BAUD

Cong 60 30 27 3

BAI MO PAU: SO LUQC VE LICH SU VA HUONG PHAT TRIEN CUA VI
PIEU KHIEN

Ma bai: MP23-01
Gioi thi¢u:

Trong nhirng thap nién cudi thé ky XX, tir su ra doi cua cdng nghé ban dan,
ky thuat dién tir ¢4 co su phat trién vuot bac. Cac thiét bi dién tir sau d6 d duoc
tich hop v&i mat do cao va rat cao trong cac dién tich nho,nhd vay céac thiét bi nho
hon va nhiéu chtrc ning hon. Cac thiét bi dién tir ngay cang nhiéu chirc ning trong
khi gia thanh ngay cang ré hon, chinh vi vay dién tir c6 mat khip noi. Budc dot
phat mai trong ki thuat dién tur 12 tao ra mot thiét bi dién tar mai 1a Vi diéu khién,

Mot bo vi diéu khién (microcontroller) dugc xem nhu 1a “mot may tinh
trong mot chip” — nd 1a mot mach dién tich hop trén mot chip, ¢ thé 1ap trinh
duogc, dung dé diéu khién hoat dong ciia mot hé théng.

Vi diéu khién duoc tng dung rat rong rai hién nay. Pa sé cac linh vuc déu
c6 thé tng dung vi diéu khién. Va d6i vai nén co khi ty dong hoa bay gio thi cd I8
n6 da gan lién véi vi xir Iy. Vi diéu khién 1a mot cau trdc siéu nho, gom cac linh
kién dién tir c6 kich thudc micro hodc nano két hop véi nhau, va dugc ndi véi cac
thiét bi bén ngoai qua cac chan vi diéu khién. Vi vay hiéu rd ciu trdc cua no, ta s&
hiéu duoc minh dang lam viéc véi cai gi? Va nd hoat dong nhu thé nao?

Muc tiéu:
- Trinh bay duogc cdu triic chung cua vi diéu khién
- Phat biéu duoc cac tmg dung ciia vi diéu khién va hudng phét trién cua vi diéu
Khién

NoQi dung chinh:

TONG QUAN

1. LICH SU PHAT TRIEN CUA 8051

Vao nam 1981, hang Intel gid1 thi¢u mot s6 bd vi diéu khién co tén goi la
8051. BO vi diéu khién nay c6 128 byte RAM, 4KB room trén chip, hai b dinh
thoi, mot cong ndi tiép va 4 cong (déu c6 dé réng 8 bit) vao ra, tit ca duoc dit trén
mot chip. Lac éy, no6 duoc coi la mot «“ HE théng trén chip”. 8051 1a mot bg xtr Iy 8

8




bit, diéu d6 c6 nghia 14 CPU chi c6 thé lam viéc vai 8 bit dir liu tai mot thoi diém.
Dit liéu 16n hon 8 bit dugc chia ra thanh cac dit liéu 8 bit dé xir 1y. 8051 co tat ca 4
cong vao - ra (1/0), mdi cong rong 8 bit. Mic du 8051 c6 thé c6 mét ROM trén
chip cuc dai la 64KB, nhung cac nha san xuat lac d6 da cho xuét xudng chi voi
4AKB ROM trén chip.

8051 da trd nén phd bién sau khi Intel cho phép cic nha san xuit khac ban
bat ki bién thé nao ctia 8051 ma ho thich v6i diéu kién phai dé lai mi tuong thich
véi 8051. Piéu nay dan dén su ra doi nhiéu phién ban cua 8051 vo1 cac tdc d6 khac
nhau va dung lugng Rom trén chip khic nhau. Piéu quan trong 13 mic du ¢é nhiéu
bién thé khac nhau cua 8051 vé tc do va dung luong ROM trén chip, nhung tit ca
déu tuong thich v6i 8051 ban dau vé cac 1énh. Piéu nay c6 nghia la néu ta viét
chuong trinh cua minh cho mt phién ban do thi n6 cling s€ chay vdi moi phién
ban bat ky khac ma khong phan biét né dugc san xudt tir hang nao.

Dac tinh S6 lwong
ROM trén chip 4KB
RAM 128 byte
B6 dinh thoi 2
Cac chéan vao ra 32
Cong ndi tiép 1
Ngudn ngat 6

Cac dac tinh cua 8051 ddiu tién

2. BO VI PIEU KHIEN 8051

MCS-51 14 ho vi diéu khién cua hang Intel. Vi mach téng quat cua ho MCS-
51 1a chip 8051. Chip 8051 c6 mdt sb dic trung co ban sau:

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

- B0 nho dir li€u bén trong: 128 byte (RAM).

- B0 nhé chuong trinh bén ngoai: 64 KB (ROM)
- B0 nh¢ dir li¢u bén ngoai: 64 KB |

- 4 port xuat nhap (I/0 port) 8 bit.
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- 2 bd dinh thoi 16 bit.

- Mach giao tiép nbi tiép.

- Bo xur 1y bit (thao tdc trén cac bit riéng [é).

- 210 vi tri nhé duoce dinh dia chi, mdi vi tri 1 bit.
- Nhan/Chia trong 4 ps.

3. CAC THANH VIEN KHAC CUA HO 8051
3.1 BO VI PIEU KHIEN 8031

8031 1a mot phién ban khac cua hg 8051. Chip nay thuong dugce coi nhu la
8051 khong c6 ROM trén chip. Dé ¢o thé dung duoc chip nay can phai bd 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 co thé
1én dén 64 KB. Tuy nhién, dé c6 thé truy cap hét bd nhd ROM ngoai thi can dung
thém 2 cong ( Port 0 va Port 2), do vay chi con lai hai cong ( Port 1 va Port 3) dé
stt dung. Nham khac phuc van dé nay, chung ta co thé bd sung thém cong vao/ra
cho 8031.

3.2 BO VI PIEU KHIEN 8052

Bo vi diéu khién 8052 Ia mot thanh vién khac cia ho 8051, 8052 c6 tat ca
cac dic tinh chuan cua 8051 ngoai ra nd ¢ thém 128 byte RAM va mét bo dinh
thoi nira. Hay noi cach khac la 8052 c6 256 byte RAM, 8 KB ROM va 3 bd dinh
thoi. N6 cling c6 8KB ROM trén chip thay vi 4KB nhu 8051.

Pic tinh 8051 8052 8031
ROM trén chip 4KB 8KB 0K
RAM 128 byte 256 byte 128 byte
B dinh thot 2 3 2
Chén vao ra 32 32 32
Cong ndi tiép 1 1 1
Ngudn ngat 6 8 6

So sanh cac ddc tinh ciia cdc thanh vién ho 8051

Chung ta ¢ thé thiy 8051 1 tip con cua 8052. Do vay tat ca moi chuong
10



trinh viét cho 8051 déu co thé chay trén 8052 nhung diéu nguoc lai 13 khéng dung.
3.3 BO VI PIEU KHIEN 8751

Chip 8751 chi c6 4KB bd nhd UV-EROM trén chip. Dé sir dung chip nay
can phai c6 thiét bi lap trinh ROM va thiét bi xoa UV-EPROM. Do ROM trén chip
8751 1a UV-EPROM nén can mét 20 phut dé xoa 8751 trudc khi 1ap trinh. Vi qua
trinh nay mat qua nhiéu thoi gian nén nhidu nha san xuat da cho ra phién ban Flash
ROM.

3.4 BQ VI PIEU KHIEN AT8951 CUA ATMEL CORPORATION

AT8951 la phién ban 8051 c6 ROM trén chip 1a bd nhd Flash. Phién ban nay
rat thich hop cho cac tmg dung nhanh vi b nhé Flash c6 thé duoc xo04 trong vai
gidy. Di nhién, dé dung AT8951 can phai c6 thiét bi 1ap trinh PROM hd tro bo nhé
Flash nhung khong cin dén thiét bi xo4 ROM vi bo nhé Flash sé¢ duoc xo0a bang
thiét bi l1ap trinh PROM. Pé tién sur dung, hi¢én nay hang Atmel dang nghién clru
mdt phién ban ctua AT8951 c6 thé 1ap trinh qua cong COM cua may tinh PC va
nhu vy s& khong can dén thiét bi lap trinh PROM.

Ky higu | ROM | RAM | 1/O | Timer tlljl.fcé:é vee |50 Iccl:‘ﬁn

AT89C51 | 4KB | 128 | 32 2 5 5V 40
ATSOLV5L | 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
AT8OLV52 | 8KB | 256 | 32 3 6 3V 40

3.5 BQ VI PIEU KHIEN DS5000 CUA DALLAS SEMICONDUCTOR

B nh¢ ROM trén chip cua DS5000 la NV-RAM. DS5000 c6 kha nang nap
chuong trinh vaio ROM trén chip trong khi n6 van & trong hé thong ma khong can
phai 14y ra, Cach thuc hién 1a dung cong COM may tinh PC. Pay 1a mot diém
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manh rat dugc va chudng. Ngoai ra, NV-RAM con ¢6 wu viét 1a cho phép thay doi
ndi dung RAM theo tirng byte ma khong can phai xoa hét trudc khi lap trinh nhu

b6 nhd EPROM.

Ngit 50

Ky hiéu | ROM | RAM | 1/O | Timer | . 2 | vCC | chan
thuc té

: IC

DS5000-8 | 8KB | 128 | 32 2 6 5V | 40

DS5000-32 | 32KB | 128 | 32 2 6 5V | 40

DS5000T-8 | 8KB | 128 | 32 2 6 5V | 40

DS5000T-32 | 32KB | 128 | 32 2 6 5V | 40

Piém dic biét 1a cac chip co chit “T” theo sau ky hiéu “5000” c6 nghia 1a
chip d6 co thiét ké thém mot dong hd thoi gian thuc (RTC: Real Time Clock) bén
trong. Luu ¥ rang, dong hd thoi gian thuc RTC hoan toan khac v&i bo dinh thoi
Timer. RTC tao va luu gitr thoi gian cua ngay (gio/phut/gidy) va ngay thang
(ngay/thang/nam) trén thyuc té ngay ca khi khong c6 ngudn cung cép.

3.6 BO VI PIEU KHIEN P89V51XX CUA PHILIPS CORPORATION

Pay 14 phién ban cai tién str dung CPU 1a b vi diéu khién 80C51 véi nhiéu
tinh ning vuot troi: dung lugng ROM/RAM trén chip rat 16n, 3 Timer 16 bit + 1
watch-dog Timer, 2 thanh ghi DPTR, 8 ngudn ngit, PWM (Pulse Width
Modulator), SPI (Seria Periphearl Interface) va dac biét la bd nhé chuong trinh
trén chip c6 tinh nang ISP (In-System Programming) va IAP (In-Application
Programming).
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Il. SO PO CHAN

1.SO PO KHOI VA CHUC NANG CAC KHOI CUA CHIP 8051

So do khéi 8051
CPU ( Central Processing Unit): Bon vi xtr 1y trung tim — tinh toan va
diéu khién qué trinh hoat dong cua hé théng.
Tao dao ddng: Mach tao dao dong — tao tin hiéu xung clock cung cip cho
cac khdi trong chip hoat dong.

Pi¢u khién ngit: nhan tin hiéu ngit tir bén ngoai (INTO; INT1), tir bo dinh
thoi ( Timer 0; Timer 1) va tir cong ndi tiép (Serial port), 1an luot dwa céc tin hiéu
ngit nay dén CPU dé xir 1y.

Céc thanh ghi khac: luu trir dir liéu cua cac port xuat nhap, trang thai lam
viéc cta cac khéi trong chip trong sudt qua trinh hoat dong ctia hé thong.

RAM (Random Accees Memory): B6 nhd dit liéu trong chip — luu trit cac
dir ligu.
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ROM (Read Only Memory): B6 nhd chuong trinh trong chip — luu giir
chuong trinh hoat dong cua chip.

CA4c port 1/O: Cac port xudt/nhip — diéu khién viéc xuit nhap dir liéu dudi
dang song song gifra trong va ngoai chip thong qua céac port PO; P1; P2; P3.

Port ndi tiép: didu khién viéc xuat nhdp dir liéu dudi dang nbi tiép gitra
trong va ngoai chip théng qua cac chan TxD, RxD.

Timer 0, Timer 1: B dinh thoi 0,1 — dung dé dinh thoi gian hoac dém su
kién (@ém xung) thong qua cac chan TO, T1.

Piéu khién bus: diéu khién hoat dong cua h¢ théng bus va viéc di chuyén
thong tin trén h¢ théng bus.
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2.SO PO CHAN VA CHUC NANG CAC CHAN CUA CHIP 8051

So' dé chén chip 8051
2.1 PORTO

Port 0 ( P0.0 - P0.7) ¢6 sb chan tir 32 — 39.

Port c6 hai chirc ndng:

e Port xuat nhap di liéu ( P0.0 — P0.7) — khong st dung bd nhd ngoai.
e Bus dia chi byte thip va bus dit liéu da hop ( ADO — AD7) — ¢o sir
dung bo nh¢ ngoai.

Cha y: Khi port 0 dong vai trd 1a port xuat nhap dit liéu thi phai str dung cac
dién tro kéo 1én bén ngoai.

O ché d6 mic dinh (khi reset) thi cac chan Port 0 (P0.0 — P0.7) duoc ciu
hinh 1 port xuét dit liéu. Mudn cac chan Port 0 lam port nhép dir liéu thi can lap
trinh lai, bang cach ghi muc logic cao (mitc 1) dén tat ca cac bit cta port trudc khi
bat dau nhap dit liéu tir port.
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Khi 1ap trinh cho ROM trong chip thi Port 0 dong vai tro 1a ngd vao cua di
licu ( DO - D7).

2.2 PORT 1

Port 1 (P1.0 - P1.7) c6 chan tir s6 1 dén s 8.

Port 1 c6 mot chirc nang:

e Port xuit nhap dir liéu (P1.0 — P1.7) — str dung hodc khong sir dung
bd nhé ngoai.

O ché d6 mic dinh (khi reset) thi cac chan Port 1 (P1.0 — P1.7) dugc cau
hinh 13 port xuét dit liéu. Mudn cac chan Port 1 1am port nhap dir liéu thi can
phai 1ap trinh lai, bang cach ghi cac muc logic cao (mitc 1) dén tit ca cac bit cta
port trudc khi bat ddu nhap dit liéu tir port.

Khi 14p trinh cho ROM trong chip thi Port 1 dong vai tro 1a ngd vao cua dia
chi byte thap (A0 — A7).

2.3 PORT 2

Port 2 (P2.0 — P2.7) c6 chan tir s 21 -28.

Port 2 c6 hai chirc nang:

e Port xuat nhap di liéu (P2.0 — P2.7) — khéng sir dung bd nhé ngoai.
e Bus dia chi byte cao (A8 — A15) — ¢6 stir dung bd nhd ngoai.

O ché d6 mic dinh ( khi reset) thi céc chan Port 2 ( P2.0 — P2.7) duoc ciu
hinh 13 port xuét dit liéu. Mudn cac chan Port 2 1am port nhap dir liéu thi can
phai 1ap trinh lai, bang cach ghi cac muc logic cao (mirc 1) dén tit ca cac bit cua
port trudc khi bat ddu nhap dit liéu tir port.

Khi 14p trinh cho ROM trong chip thi Port 2 dong vai tro 1a ngd vao cua dia
chi byte cao (A8 — A11) va céc tin hiéu diéu khién.

2.4 PORT 3

Port 3 ( P3.0 — P3.7) ¢6 s6 chan tir 10 -17.

Port 3 c6 hai chirc nang:

e Port xuat nhap dir liéu ( P3.0 — P3.7). — khong sir dung bd nhd ngoai
hodc cac churc nang dac biét.

e Céc tin hiéu diéu khién — c6 st dung bd nhé ngoai hoac cac chuc
nang dac biét.

O ché d6 mic dinh ( khi reset) thi céc chan Port 3 ( P3.0 — P3.7) duoc ciu
hinh 13 port xuét dit liéu. Mudn cac chan Port 3 1am port nhap dir liéu thi can
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phai 1ap trinh lai, bang cach ghi cac muc logic cao (mirc 1) dén tit ca cac bit cua
port trudc khi bat ddu nhap dit liéu tir port.

Khi 14p trinh cho ROM trong chip thi Port 3 dong vai tro 1a ngd vao cua céc
tin higu diéu khién.

Churc nang cua cac chan Port 3:

Bit Tén Dia_chi Chirc nang

bit
P3.0 RxD BOH | Chan nhan dit liéu cta port ni tiép
P3.1 TxD BIH | Chan phat dit liéu cua port ndi tiép
P3.2 INTO B2H | Ngd vio ngit ngoai 0
P3.3 INT1 B3H | Ngd vao ngit ngoai 1
P3.4 TO B4H | Ngd vao ctia bo dinh thoi/dém 0
P3.5 T1 BSH | Ngd vao ctia bo dinh thoi/dém 1
P3.6 WR B6H | Dicu khién ghi vio RAM ngoai
P3.7 RD B7H | Piéu khién doc tir RAM ngoai

2.5 CHAN CHO PHEP BQ NHO CHUONG TRIiNH (PSEN)

PSEN ( Program Store Enable) : chan cho phép b nhd chuong trinh, chan
50 29.
Churc nang:
e La tin hiéu cho phép truy xuat (doc) bd nhd chuong trinh (ROM)
ngoai.
e La tin hiéu xuit, tich cuc muc thép.
PSEN = 0 — trong thoi gian CPU tim — nap lénh tir ROM ngoai.
PSEN =1 — CPU chi st dung ROM trong (khong sir dung ROM ngoai).
Khi str dung bd nhd chuong trinh bén ngoai, chan PSEN thuong dugc ndi
v6i chan OE ctia ROM ngoai dé cho phép CPU doc mi 1énh tir ROM ngoai.
2.6 CHAN CHO PHEP CHOT PIA CHI (ALE)
ALE (Address Latch Enable): cho phép chét dia chi, chan sb 30.
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Churc nang:
e La tin hiéu cho phép chdt dia chi dé thuc hién viéc giai da hop cho bus
dia chi byte thip va bus dit liéu da hop (ADO - AD7).
e La tin hiéu xuit, tich cuc mirc cao.
ALE = 0 — trong tho1 gian bus ADO — AD7 dong vai tro 1a bus DO -D7.

ALE =1 — trong tho1 gian bus ADO — AD7 dong vai tro 1a bus A0 — A7.

Khi 14p trinh cho ROM trong chip thi chan ALE dong vai tro 1a ngd vao cua
xung lap trinh.

Chuy: fae=fosc/6 — ¢o thé dung lam xung clock cho cac mach khac.

fare (MHZ): tan sb xung tai chan ALE.
fosc (MHZ): tan s6 dao dong trén chip (tdn s6 thach anh).

Khi 1énh léy dir liéu tr RAM ngoai dugc thuc hién thi mot xung ALE b1 bo
qua.

2.7 CHAN TRUY XUAT ROOM NGOALI (EA)

EA (External Access): truy xuat ngoai, chan sd 31.

Churc nang:

e La tin hiéu cho phép truy xuit (s dung) bd nhd chuong trinh (ROM)
ngoai.
e L[a tin hiéu nhap, tich cuc murc thép.

EA =0 — Chip 8051 st dung chuong trinh cia ROM ngoai.

EA =1 — Chip 8051 sir dung chuong trinh cia ROM trong.

Khi 13p trinh cho ROM trong chip thi chan EA dong vai tro 1a ngd vao cua
dién 4p lap trinh.

Cha y: chan EA phai dugc ndi 18n Ve (néu sir dung chiong trinh ciia ROM
trong) hoic ndi xuéng GND (néu sir dung chiong trinh ciia ROM ngodi), khdng
bao gio duogc phép bo tréng chan nay.

2.8 CHAN RESET (RST)

RST (reset): thiét lap lai, chan sd 9.

Churc nang:

e La tin hiéu cho phép thiét 1ap (dd¢) lai trang thai ban dau cho hé thong.
e La tin hiéu nhap, tich cuc muc cao.

RST = 0 — chip hoat dong binh thuong.
RST =1 — Chip duoc thiét 1ap lai trang thai ban dau.
2.9 CHAN XTAL1, XTAL2
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XTAL (Crystal): tinh thé thach anh, chan sb 18, 19.
Churc nang:

Dung dé ndi vdi thach anh hodc mach dao dong tao xung clock bén
ngoai, cung cap tin hiéu xung clock cho chip hoat dong.

XTAL1 — ngd vao mach tao xung clock trong chip.

XTAL2 — ngo ra mach tao xung clock trong chip.

2.10 CHAN VCC VA GND
Chan Vcc (chdn sé 40) duoc ndi 1én ngudn 5V.
Chan GND (chdn s6 20) duoc ndi mass.

I1l. CAU TRUC PORT 1/O

Kha ning fanout (s6 luong tai dau ra) cua tirng chan port chip 8051 la:

Port 0: 8 tai TTL.
Port 1: 4 tai TTL.
Port 2: 4 tai TTL.
Port 3: 4 tai TTL.

Cha y:

Khi Port 0 dong vai tro 1a port xuat nhap thi s& khong c6 dién tré kéo
1én bén trong — do d6 ngudi dung can thém vao dién tré kéo 1én bén
ngoai.

O ché d6 mic dinh (khi reset) thi tit ca cac chan cua cac port (PO —P3)
duoc ciu hinh 1a port xuat dix liéu.

Mudn céc chan cta chip 8051 lam port nhip dit liéu thi ta can phai lap
trinh lai bang cach ghi mtrc logic cao (mitc 1) dén tat ca cac bit (Cac
chan) cua port trude khi bit dau nhap dit liéu tir port.

Céc chan trong cing mdt port khong nhat thiét phai co cing kiéu cu
hinh (port xudt hodc port nhdp). Nghia 1a trong ciing mot port ¢ thé
c¢6 chan dung dé nhap dit lidu, c6 thé c6 chan dung dé xuat dir lidu.
Piédu nay tuy thudc vao nhu cau va myc dich ciia nguoi lap trinh.

Cha y: viéc doc dit liéu cia bat ky mot port ndo co thé cho ta hai gia tri khac
nhau tuy thudc vao lénh ma ta stir dung dé doc dir lidu tur port. Xay ra hién tuong
khong mong mudn nay 1a do qua trinh doc dit liéu ctia chip 8051 gdm hai qué trinh
khéc nhau: qua trinh doc chin port va qua trinh doc b chét.
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IV. TO CHUC BO NHO

B vi xtr Iy — c6 khong gian bd nhé chung cho dir li¢u va chuong trinh.

— Chuong trinh va dit liéu nam chung trén RAM trudc khi dua vao CPU dé
thue thi.

B0 vi diéu khién — c6 khong gian b nhé riéng cho dir li€u va chuong trinh.

— Chuong trinh va dir liéu ndm trén ROM va RAM trude khi dua vao CPU
dé thuc thi.

T6 chitc b$ nhé chip 8051:

Khong gian bé nhé chip 8051
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B¢ nho dir liéu trén chip 8501

B¢ nho chwong trinh (ROM):

e Dung dé luu trit chuong trinh diéu khién cho chip 8051 hoat dong.
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e Chip 8051 c6 4 KB ROM trong, dia chi truy xuat: 000H — FFFH.
B¢ nho dii lieu (RAM):

e Dung dé luu trir cac dit liéu va tham sd.

e Chip 8051 c6 128 byte RAM trong, dia chi truy xuat: 00H — 7FH.

e RAM trong cua chip 8051 dugc chia ra:
RAM da chirc nang:

RAM dinh dia chi bit:

Chu y: Néu trong chuong trinh khong sir dung céc bit trong ving RAM dinh
dia chi bit nay, ta co thé sir dung ving nhd 20H — 2FH cho cac muyc dich khac.
Nguoc lai, ta phai viét chuong trinh cin than khi sir dung ving nhé 20H — 2FH vi
néu so suit ta co thé ghi dit li¢u de 1€n cac bit da dugc sir dung.

Céac day thanh ghi: Cho phép truy xuat dit liéu nhanh, 1énh truy xuat don
gian va ngin gon.

Béang s6 liéu dudi day minh hoa dia chi ctia cac 6 nh¢ trong mot day va cac
ky hi€u thanh ghi RO — R7 dugc gan cho tung 6 nhd trong day tich cuc:

Day 0 Day 1 Day 2 Day 3
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RO 00H 08H 10H 18H
R1 01H 09H 11H 19H
R2 02H 0AH 12H 1AH
R3 03H O0BH 13H 1BH
R4 04H O0CH 14H 1CH
R5 05H ODH 15H 1DH
R6 06H OEH 16H 1EH
R7 07H OFH 17H 1FH

Dia chi cua cac thanh ghi (RO — R7) twong wng vdi cdac day thanh ghi tich cwc

Cha y:

e O ché d6 mic dinh thi day thanh ghi tich cuc (dang duoc sir dung) 1a
diy 0 va cac thanh ghi 1an luot trong diy co6 tén 1a RO — R7. Co thé
thay d6i ddy tich cuc bang cach thay ddi cac bit chon ddy thanh ghi
RS1 va RSO trong thanh ghi PSW.

e Néu chuong trinh cua ta chi sir dung day thanh ghi dau tién (ddy 0) thi
ta c6 thé st dung viung nhé 08H — 1FH cho cac muc dich khac. Nhung
néu trong chuong trinh c6 sir dung cac diy thanh ghi (day 1,2 hodc 3)
thi phai can than khi sir dung ving nhd tir 1FH tré xudng vi néu so
suat ta co thé ghi dir liéu d¢ 1én cac thanh ghi RO —R7.

V. CAC THANH GHI CHUC NANG PAC BIET

1. THANH GHI TU PSW

BIT SYMBOL| ADDRESS DESCRIPTION
PSW.7 CY D7H Cary Flag
PSW.6 AC D6H Auxiliary Cary Flag
PSW.5 FO D5H Flag 0
PSW4 RS1 D4H Register Bank Select 1
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PSW.3 RSO D3H Register Bank Select 0

00=Bank 0:; address
O0OH+07H

01=Bank 1; address
08H-+0FH

10=Bank 2; address
10H=17H

11=Bank 3; address
18H=1FH

PSW.2 ov D2H Overlow Flag
PSW.1 - D1H Reserved
PSW.0 P DOH Even Parity Flag

Bdng thé hién chirc ning cdc bit thanh ghi PSW
PSW: Program Status Word — tir trang thai chuong trinh.
Dia chi byte: DOH.
Dia chi bit: DOH —D7H.
Cong dung: cho biét trang thai lam viéc cua CPU, mdi bit cia PSW ¢6 mét
chtic nang (thé hién tai bang chirc ning cdc bit).
1.1 Co CY (Cary Flag)
La co nhé — bao c6 nhd/muon tai bit 7.
e CY=0:néu khong c6 nhd tir bit 7 hodc khong c6 muon cho bit 7.
e CY = 1: néu c6 nh tir bit 7 hodc ¢ muon cho bit 7.
Co AC (Auxiliary Carry)
La cd nho phu — bdo c6 nhd/muon tai bit 3.
e AC=0:néu khong c6 nhd tir bit 3 hodc khong c6 muon cho bit 3.
e AC = 1: néu c6 nhé tir bit 3 hodc cé muon cho bit 3.

1.2 CO FO0 (Flag 0)
La cd zero — c6 nhiéu muc dich danh cho cic ung dung khac nhau cua
nguoi lap trinh.

1.3 BIT RSO, RS1 (Register Select)
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La bit chon day thanh ghi — cho phép xac dinh day thanh ghi tich cuc ( hay
day thanh ghi ma céac thanh ghi cé tén la RO — R7).

RS1 | RSO DAY 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 - 1FH

1.4 CO OV (Overflow)

La co tran — bao két qua tinh toan ctia phép toan sb hoc ( phép todn cé déiu)
c¢6 nam trong khoang tir -128 dén +127 hay khong.

e OV =0:néu-128 <két qua <+127.

e OV = 1: néu két qua < -128 hoic két qua > +127. N6i cach khac: dbi
v6i phép cong thi OV = 1 néu c6 nhd tir bit 7 nhung khong c6 nhé tir
bit 6 hodc néu c¢6 nhé tir bit 6 nhung khéng co nhé tir bit 7. Poi voi
phép trir thi OV =1 néu c6 muogn cho bit 7 nhung khong c6 muon cho
bit 6 hodc néu c6 muon bit 6 nhung khong c6 muon bit 7.

1.5 CO P (Parity)

La ¢ chin 1& — bao sd chir s6 1 trong thanh ghi A 13 s6 chin hay s6 18 (
chip 8051 sir dung ché dg parity chan).
e P =0:néusd chir sb 1 trong thanh ghi A 14 s6 chin (parity chan).
e P=1:néusd chir sb 1 trong thanh ghi A 14 s6 1& (parity chan).

2. THANH GHI A

Dia chi byte: EOH.

Dia chi bit: EOH — E7H.

Cong dung: chira dir liéu ctia cac phép toan ma vi diéu khién xtr 1y.
3. THANH GHI B

Dia chi byte: FOH.

Dia chi bit: FOH — F7H.

Cong dung: sir dung két hop v&i thanh ghi A trong phép nhan va chia hai sb
8 hit.

Phép nhan 2 s6 8 bit khong dau — két qua 13 s6 16 bit.
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e Byte cao — chura vao thanh ghi B.
e Byte thap — chira vao thanh ghi A.

Phép chia 2 s6 8 bit — thuong sb va sé du 1a s6 8 bit.

e Thuong s6 — chira vao thanh ghi A.
e Sb du — chira vio thanh ghi B.

4. CON TRO STACK (Stack Pointer)

Dia chi byte: 81H.

Dia chi bit: khong dinh dia chi bit.

Cong dung: chira dia chi cua dir liéu hién dang ¢ dinh ngin xép.

e Ngin xép 1a ving nhd dung dé luu trit tam thoi cac dit lidu.

e Dbi v6i chip 8051 thi ving nhé dugc dung dé lam ngin xép duoc gt
trong RAM noi.

e Dé sir dung ngin xép thi ta phai khoi dong thanh ghi SP (nghia la nap
gid tri cho thanh ghi SP) — ving nhé cta ngin xép ¢é dia chi bt
dau: (SP) +1 VA dia chi két thiic: TFH.

o Néu khong khoi dong SP — ving nhé cia ngin xép 6 dia chi bat
dau: 08H va dia chi két thic: TFH (ché dé mdc dinh).

Cha y: Trong trudng hop khong khoi dong SP (ché do mdc dinh) thi day
thanh ghi 1 (va ¢é thé la day 2 va ddy 3) s& khong con hop 1& vi khi d6 ving nhd
nay da duogc sir dung dé 1am ngin xép. Piéu nay co nghia 1a néu ta sir dung cac diy
thanh ghi nay va luu trir dit liéu vao d6 thi c6 kha ning s& bi mat do tac dong cat dir
liéu vao ngin xép ctia cac 1énh.

5. CON TRO DU LIEU DPTR (Data Pointer Register)

Day la thanh con tr6 dir liéu.

Dia chi byte: 83H va 82H.

Dia chi bit: khong dinh dia chi bit.

Cong dung: 13 thanh ghi 16 bit (DPH + DPL), chira dia chi ctia 6 nhd can
truy xuat thudc ROM (trong/ngoai) va RAM ngoai.

6. THANH GHI PORT XUAT NHAP

Port: cong xuat nhap.
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Dia chi byte: 80H (P0), 90H (P1), AOH (P2), BOH (P3).

Dia chi bit: 80H — 87H (P0), 90H -97H (P1), AOH - A7H ( P2), BOH - B7H
(P3).

Cong dung: chira dir li€u hién tai trén cac port Xuét nhap.
Chay:

e Trong trudng hop phin cing ¢ sir dung ROM hoic RAM bén ngoai
thi ta khong thé st dung Port 0 va Port 2 dé xuét dir liéu. Vi khi d6
chip 8051 s€ sir dung hai port nay dé xac dinh dia chi va dit liéu cho
bd nhd ngoai. Khi do, ta chi co thé st dung Port 1 va Port 3 dé xuat
nhap dit li¢u.

e O ché d6 mic dinh (khi reset) thi tit ca cac chan cua port (PO — P3)
dugc cau hinh 13 port xuat dir liéu. Mudn cic chan port ctia chip 8051
lam port nhap dit liéu thi ta can 1ap trinh lai, bang cach ghi muc logic
cao (mirc 1) dén tit ca cac bit (C4c chan) cua port trude khi bt dau
nhap dit li¢u tur port.

7. CAC THANH GHI PINH THOI
7.1 THANH GHI TIMER 0

Timer 0: bd dinh thoi 0.

Dia chi byte: 8CH va 8AH.

Dia chi bit: khong dinh dia chi bit.

Cong dung: la thanh ghi by dinh thoi 16 bit (THO + TLO), chira gia tri hién
tai cua b0 dinh thoi 0.

7.2 THANH GHI TIMER 1
Timer 1: bd dinh thoi 1.
Dia chi byte: 8DH va 8BH.
Dia chi bit: khong dinh thoi dia chi bit.

Cong dung: la thanh ghi by dinh thoi 16 bit (TH1 + TL1), chira gia tri hién
tai cua bo dinh thoi 1.

7.3 THANH GHI TMOD
Timer Mode: Ché d6 bo dinh thoi.
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Dia chi byte: 89H.
Dia chi bit: khong dinh dia chi bit.
Cong dung: qui dinh ché do hoat dong cho cé hai bo dinh tho1 TO va T1.
7.4 THANH GHI TCON
Timer Control: diéu khién bg dinh thoi.
Dia chi byte: 88H.
Dia chi bit: 88H — 8FH.
Cong dung: bao trang thai va diéu khién qua trinh hoat dong cua hai by dinh
thoi TO va T1.
8. CAC THANH GHI PORT NOI TIEP
8.1 THANH GHI SBUF
Serial Buffer: bo dém port nbi tiép.
Dia chi byte: 99H.
Dia chi bit: khong dinh dia chi bit.
Cong dung: chﬁ’? dﬁ,’ liu can truyén ra bén ngoai hay dir liéu nhin duoc tir
bén ngoai dudi dang nodi ti€p.
8.2 THANH GHI SCON
Serial Control: diéu khién port ndi tiép.
Dia chi byte: 98H.
Dia chi bit: 98H — 9FH.
, Cong dung: bao trang thai va diéu khién qua trinh hoat dong cta port ndi
tiep.
9. CAC THANH GHI NGAT
9.1 THANH GHI IE
Interrupt Enable: cho phép ngit.
Dia chi byte: ASH.
Dia chi bit: ASH — AFH.
Cong dung: cho phép hodc khong cho phép cac ngit hoat dong (tirng ngdt
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riéng lé hodc tdt ca cac ngat).

9.2 THANH GHI IP

Interrupt Priority: wu tién ngit.
Dia chi byte: B8H.
Dia chi bit: BSH — BCH.

Cong dung: thiét 1ap mc wu tién cho cac ngit (weu tién thap hodc wu tién

cao).

10.THANH GHI PIEU KHIEN NGUON (Thanh ghi PCON).

Power Control: diéu khién ngudn.
Dia chi byte: 87H.
Dia chi bit: khong dinh dia chi bit.

Cong dung: diéu khién tdc do baud cua port ndi tiép, diéu khién ché do
ngudn giam va ché d6 nghi cia chip.

Bit SMOD (Serial Mode) — cho phép ting gap d6i toc do truyén dir
liéu nbi tiép ( téc do baud) khi SMOD =1.

Bit GF1, GFO (General Function) — cho phép nguoi lap trinh dung
v61 myc dich riéng.

Bit PD (Power Down) — dung dé qui dinh ché do ngudn giam.

Bit IDL (ldle) — dung dé qui dinh ché d6 nghi.

O ché d6 ngudn giam (PD = 1):

v Mach dao dong trén chip ngirng hoat dong.

v Moi chirc nang ngtrng hoat dong.

v Noi dung cia RAM trén chip dugc duy tri.

v" Cac chan port duy tri mirc logic ctia chung.

v ALE=0,PSEN =0, V= 2V.

v Thoat khoi hé théng bang cach reset hé thong.

Cha y: Hé thdng phai phuc hdi Ve = 5V trude khi thoat khoi ché do ngudn

giam.

O ché d6 nghi (IDL = 1):
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Mach dao dong trén chip ngirng hoat dong

Céc chirc ning ngat, dinh thoi va port ndi tiép con hoat dong.
No61 dung cua RAM trén chip dugce duy tri.

Céc chan port duy tri muc logic cua ching.

ALE =1, PSEN =1, V= 5V.

Thoat khoi ché do bang cach reset hodc bang céch cho phép
ngat.

AN N N NN

VI. BO NHO NGOAI

Chip 8051 cho ta kha ndang m& rong:
e Khong gian bd nhd 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 (ADO — AD7).
e Port 2 — bus dia chi byte cao (A8 — A15).
e Port 3 — cac tin hiéu diéu khién (WR, RD).

1. KET NOI VA TRUY XUAT BQ NHO CHUONG TRINH NGOAI

Truy xudt bg nhé chwong trinh ngoai
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Gidan do thoi gian cua chu ky tim nap Iénh o by nho ngoai

2. KET NOI VA TRUY XUAT BQ NHO DU LIEU NGOAI

Truy xudt by nho dir lieu ngoai
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3. GIAI MA PIA CHIi

Truong hop RAM va ROM dugce két hop tur nhiéu bd nhé ¢b dung lugng
nhé hodc ca hai giao tiép voi chip 8051 thi ta cAn phai giai ma dia chi. Viéc giai ma
dia chi nay ciing can cho hau hét cac bo vi xir 1y.

Vi du: néu cdc ROM va RAM c6 dung luong 8 KB dugc stir dung thi tam dja
chi ma chip 8051 quan 1y ( 0000H — FFFFH) can phai dugc giai ma thanh ting
doan 8KB dé chip c6 thé chon timg IC nhé trén cac gioi han 8KB twong tng: IC1:
0000H - 1FFFH; IC2: 2000H — 3FFFH...

IC chuyén dung cho viéc tao tin hiéu giai ma la 74HC138, cac ngd ra cua IC
nay lan lugt dugc ndi véi cac ngd vao chon chip CS tuong tng cia cac IC nhé dé
cho phép IC nh& hoat dong (tai mot thoi diém chi ¢6 1 IC nhé dwoc phép hoat
dong). Can luu y 1a do cac dudng cho phép IC nhé hoat dong riéng 1é cho ting loai
(PSEN cho bo nho chwong trinh, RD va WR cho b nho dir liéu) nén 8051 co thé
quan 1y khong gian nhé 1én dén 64KB cho ROM va 64 KB cho RAM.

VII. HOAT PONG RESET
Chan RST = 0 — chip 8051 hoat dong binh thuong.
Chan RST bang 1 — chip 8051 dugc reset.
Chay:
e Dé hoan tat qud trinh reset thi chan RST phai ¢ miic cao tdi thiéu 1a 2
chu ky may va sau d6 chuyén xudng mirc thap.
e NOi dung cua RAM trong chip khong bi anh huéng boi hoat dong
reset.
e Sau khi reset, viéc thyc thi chuong trinh ludn bit dau & V1 tri dau tién
trong by nhd chuong trinh: Dia chi 0000H.
e Trang thai ciia cac thanh ghi sau khi reset hé thong:

v' Bo dém chuong trinh (PC) 0000H
v Thanh ghi A O00H
v Thanh ghi B O00H
v Thanh ghi PSW O00H
v Thanh ghi SP 07H
v Thanh ghi DPTR 0000H

BAI 1: CAU TRUC HO VI PIEU KHIEN 8051
Ma bai: MP23-02
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Gioi thi¢u:

Trong nhirng thap nién cudi thé ki XX, tir su ra doi cia cong nghé ban
dan, ky thuat dién tir ¢4 c6 sy phat trién vuot bac. Cac thiét bi dién tir sau do
da duoc tich hop véi mat @6 cao va rat cao trong cac dién tich nho, nho vay
cac thiét bi nho hon va nhiéu chtc ning hon. Cac thiét bi dién tar ngay cang
nhiéu chic ning trong khi gia thanh ngay cang ré hon, chinh vi vay dién tir c6
mat khip noi. Budc dot phat mai trong ki thuat dién tar 1a tao ra mot bo Vi
diéu khién.

Vi diéu khién(Microcontroller) c6 kha ning tinh toan, xtr ly, va thay doi
chuong trinh linh hoat theo muc dich ngudi dung, dic biét higu qua ddi véi céc bai
toan va hé thong, nhung ciu tric phan cimg danh cho nguoi dung don gian. Vi
diéu khién ra doi mang lai sy tién loi d6i véi nguoi ding, ho khéng can nim viing
mot khdi lugng kién thac qua 16n nhu nguoi dung vi xi ly, két cadu mach dién danh
cho ngudi dung ciing tré nén don gian hon nhiéu va c6 kha ning giao tiép tryc tiép
véi cac thiét bi bén ngoai.

Vi diéu khién tuy duoc xay dung voi phan ctiimg danh cho ngudi st dung don
gian hon, nhung thay vao loi diém nay la kha ning xt Iy bi giéi han. Vi Vi diéu
khién c6 gia thanh ré hon nhiéu so vai vi xu ly, viéc st dung don gian nén nd dugc
trng dung rong réi vao nhiéu ang dung c6 chirc nang don gian, khong doi hoi tinh
toan phuc tap. Do d6, & nim duogc hoat dong cua cac hé thong dung vi diéu khién
ta phai tim hiéu ciu trdc cua ho vi diéu khién 8051.

Muc tiéu:
M6 ta duoc cau tric ho vi diéu khién chuan cong nghiép
- Thuc hién truy xuat bo nhé dir liéu, bo nhd chuong trinh dung qui trinh ky
thuat
- Thuc hién dung k¥ thuat phuong phap mé rong bo nhé ngoai.
- Trinh bay dugc nguyén ly hoat dong cua mach reset

NoQi dung chinh:
TONG QUAN

4. LICH SU PHAT TRIEN CUA 8051

Vao nam 1981, hang Intel gid1 thi¢u mot s6 bd vi diéu khién co tén goi la
8051. BO vi diéu khién nay c6 128 byte RAM, 4KB room trén chip, hai b dinh
tho1, mot céng ndi tiép va 4 cé)ng (déu co do rong 8 bit) vao ra, tat ca duoc dat trén

mot chip. Lac éy, no6 duoc coi la mot «“ HE théng trén chip”. 8051 1a mot bg xtr Iy 8
33



bit, diéu d6 c6 nghia 14 CPU chi c6 thé lam viéc v&i 8 bit dir liéu tai mot thoi diém.
Dit liéu 16n hon 8 bit dugc chia ra thanh cac dit liéu 8 bit dé xtr 1y. 8051 co tat ca 4
cong vao — ra (1/0), mdi cong rong 8 bit. Mic du 8051 c6 thé c6 mét ROM trén
chip cuc dai la 64KB, nhung cac nha san xuat lac d6 da cho xuét xudng chi voi
4AKB ROM trén chip.

8051 da trd nén phd bién sau khi Intel cho phép cic nha san xuit khac ban
bat ki bién thé nao ctia 8051 ma ho thich v6i diéu kién phai dé lai mi twong thich
véi 8051. Piéu nay dan dén su ra doi nhiéu phién ban cua 8051 vdi cac tdc d6 khac
nhau va dung lugng Rom trén chip khic nhau. Piéu quan trong 13 mic du ¢é nhiéu
bién thé khac nhau cua 8051 vé tdc d6 va dung lwong ROM trén chip, nhung tit ca
déu tuong thich v6i 8051 ban ddu vé cac 1énh. Piéu nay co nghia la néu ta viét
chuong trinh cua minh cho mt phién ban do thi n6 cling s€ chay vdi moi phién
ban bat ky khac ma khong phan biét né dugc san xudt tir hang nao.

Dac tinh S6 lwong
ROM trén chip 4KB
RAM 128 byte
B6 dinh thoi 2
Cac chéan vao ra 32
Cong ndi tiép 1
Ngudn ngat 6

Cac dac tinh cua 8051 ddiu tién

5.BQ VI PIEU KHIEN 8051

MCS-51 1 ho vi diéu khién cta hing Intel. Vi mach téng quét ctia ho MCS-
51 14 chip 8051. Chip 8051 c6 mot s6 dic trung co ban sau:

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

- B0 nho dir li€u bén trong: 128 byte (RAM).

- B0 nhé chuong trinh bén ngoai: 64 KB (ROM)
- B0 nh¢ dir li¢u bén ngoai: 64 KB |

- 4 port xuat nhap (I/0 port) 8 bit.
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- 2 bd dinh thoi 16 bit.

- Mach giao tiép nbi tiép.

- Bo xur 1y bit (thao tdc trén cac bit riéng [é).

- 210 vi tri nhé duoce dinh dia chi, mdi vi tri 1 bit.
- Nhan/Chia trong 4 ps.

6. CAC THANH VIEN KHAC CUA HO 8051
3.6 BO VI PIEU KHIEN 8031

8031 1a mot phién ban khac cua hg 8051. Chip nay thuong dugce coi nhu la
8051 khong c6 ROM trén chip. Dé ¢o thé dung duoc chip nay can phai bd sung
thém ROM ngoai chira chuong trinh can thiét cho 8031. 8051 c6 chuong trinh
dugc chita & ROM trén chip bi giéi han dén 4KB, con ROM ngoai cua 8031 co thé
1én dén 64 KB. Tuy nhién, dé c6 thé truy cap hét bd nhd ROM ngoai thi can dung
thém 2 cong ( Port 0 va Port 2), do vay chi con lai hai cong ( Port 1 va Port 3) dé
stt dung. Nham khac phuc van dé nay, chung ta co thé bd sung thém cong vao/ra
cho 8031.

3.7 BO VI PIEU KHIEN 8052

Bo vi diéu khién 8052 Ia mot thanh vién khac cia ho 8051, 8052 c6 tat ca
cac dic tinh chuan cua 8051 ngoai ra nd ¢ thém 128 byte RAM va mét bo dinh
thoi nira. Hay noi cach khac la 8052 c6 256 byte RAM, 8 KB ROM va 3 bd dinh
thoi. N6 cling c6 8KB ROM trén chip thay vi 4KB nhu 8051.

Pic tinh 8051 8052 8031
ROM trén chip 4KB 8KB 0K
RAM 128 byte 256 byte 128 byte
B dinh thot 2 3 2
Chén vao ra 32 32 32
Cong ndi tiép 1 1 1
Ngudn ngat 6 8 6

So sanh cac ddc tinh ciia cdc thanh vién ho 8051

Chung ta ¢ thé thiy 8051 1 tip con cua 8052. Do vay tat ca moi chuong
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trinh viét cho 8051 déu co thé chay trén 8052 nhung diéu nguoc lai 13 khéng dung.
3.8 BO VI PIEU KHIEN 8751

Chip 8751 chi c6 4KB bd nhd UV-EROM trén chip. Dé sir dung chip nay
can phai c6 thiét bi lap trinh ROM va thiét bi xoa UV-EPROM. Do ROM trén chip
8751 1a UV-EPROM nén can mét 20 phut dé xoa 8751 trudc khi 1ap trinh. Vi qua
trinh nay mat qua nhiéu thoi gian nén nhidu nha san xuat da cho ra phién ban Flash
ROM.

3.9 BQ VI PIEU KHIEN AT8951 CUA ATMEL CORPORATION

AT8951 Ia phién ban 8051 c6 ROM trén chip la bd nhd Flash. Phién ban nay
rat thich hop cho cac tmg dung nhanh vi b nhé Flash c6 thé duoc xo04 trong vai
gidy. Di nhién, dé dung AT8951 can phai c6 thiét bi 1ap trinh PROM hd tro bo nhé
Flash nhung khong can dén thiét bi xo4 ROM vi bo nhé Flash s¢ duoc xoa bang
thiét bi l1ap trinh PROM. Pé tién sur dung, hi¢én nay hang Atmel dang nghién clru
mdt phién ban ctua AT8951 c6 thé 1ap trinh qua cong COM cua may tinh PC va
nhu vay s& khong can dén thiét bi 1ap trinh PROM.

Ky higu | ROM | RAM | 1/O | Timer tlljl.fcé:é vee |50 Iccl:‘ﬁn

AT89C51 | 4KB | 128 | 32 2 5 5V 40
ATSOLV5L | 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
AT8OLV52 | 8KB | 256 | 32 3 6 3V 40

3.10 BOQ VI PIEU KHIEN DS5000 CUA DALLAS SEMICONDUCTOR

B nh¢ ROM trén chip cua DS5000 la NV-RAM. DS5000 c6 kha nang nap
chuong trinh vio ROM trén chip trong khi n6 van & trong hé thong ma khong can
phai 14y ra, Cach thuc hién 1a dung cong COM may tinh PC. Pay 1a mot diém
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manh rat duoc wa chudng. Ngoai ra, NV-RAM con ¢6 wu viét 1a cho phép thay doi
ndi dung RAM theo tirng byte ma khong can phai xoa hét trudc khi 1ap trinh nhu

b6 nhd EPROM.

Ngit 50

Ky hiéu | ROM | RAM | 1/O | Timer | . 2 | vCC | chan
thuc té

: IC

DS5000-8 | 8KB | 128 | 32 2 6 5V | 40

DS5000-32 | 32KB | 128 | 32 2 6 5V | 40

DS5000T-8 | 8KB | 128 | 32 2 6 5V | 40

DS5000T-32 | 32KB | 128 | 32 2 6 5V | 40

Piém dic biét 1a cac chip ¢ chit “T” theo sau ky hiéu “5000” co nghia 1a
chip d6 co thiét ké thém mot dong hd thoi gian thuc (RTC: Real Time Clock) bén
trong. Luu ¥ rang, dong hd thoi gian thuc RTC hoan toan khac v&i bo dinh thoi
Timer. RTC tao va luu gitr thoi gian ctia ngay (gio/phut/gidy) va ngay thang
(ngay/thang/nam) trén thyuc té ngay ca khi khong c6 ngudn cung cép.

3.6 BO VI PIEU KHIEN P89V51XX CUA PHILIPS CORPORATION

Pay 14 phién ban cai tién str dung CPU 1a b vi diéu khién 80C51 v6i nhiéu
tinh ning vuot troi: dung lugng ROM/RAM trén chip rat 16m, 3 Timer 16 bit + 1
watch-dog Timer, 2 thanh ghi DPTR, 8 ngudn ngit, PWM (Pulse Width
Modulator), SPI (Seria Periphearl Interface) va dac biét la bd nhé chuong trinh
trén chip c6 tinh nang ISP (In-System Programming) va IAP (In-Application
Programming).
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Il. SO PO CHAN

3.SO DO KHOI VA CHUC NANG CAC KHOI CUA CHIP 8051

So do khéi 8051
CPU ( Central Processing Unit): Bon vi xtr 1y trung tim — tinh toan va
diéu khién qué trinh hoat dong cua hé théng.
Tao dao ddng: Mach tao dao dong — tao tin hiéu xung clock cung cip cho
cac khdi trong chip hoat dong.

Pi¢u khién ngit: nhan tin hiéu ngit tir bén ngoai (INTO; INT1), tir bd dinh
thoi ( Timer 0; Timer 1) va tir cong ndi tiép (Serial port), 1an luot dwa céc tin hiéu
ngit nay dén CPU dé xr 1y.

Céc thanh ghi khac: luu trir dir liéu cua cac port xuat nhap, trang thai lam
viéc cua cac khéi trong chip trong sudt qua trinh hoat dong ctia hé thong.

RAM (Random Accees Memory): Bo nh¢d dir li¢u trong chip — luu trir cac
dir liéu.

38



ROM (Read Only Memory): B6 nhd chuong trinh trong chip — luu giir
chuong trinh hoat dong cua chip.

CA4c port 1/0O: Cac port xudt/nhip — diéu khién viéc xuit nhap dir liéu dudi
dang song song gitra trong va ngoai chip théng qua cac port P0O; P1; P2; P3.

Port ndi tiép: didu khién viéc xuit nhap dir liéu dudi dang nbi tiép giira
trong va ngoai chip théng qua cac chan TxD, RxD.

Timer 0, Timer 1: B dinh thoi 0,1 — dung dé dinh thoi gian hoac dém sy
kién (@ém xung) thong qua cac chan TO, T1.

Piéu khién bus: diéu khién hoat dong cua h¢ théng bus va viéc di chuyén
thong tin trén h¢ théng bus.

4.SO DO CHAN VA CHUC NANG CAC CHAN CUA CHIP 8051

So' dé chén chip 8051
4.1 PORTO
Port 0 ( P0.0 - P0.7) c6 sb chan tir 32 — 39.
Port c6 hai chirc ndng:
e Port xuat nhap di liéu ( P0.0 — P0.7) — khong st dung bd nhd ngoai.
39



e Bus dia chi byte thip va bus dit liéu da hop ( ADO — AD7) — ¢o sir
dung bo nh¢ ngoai.

Ch y: Khi port 0 dong vai trd 1a port xuat nhap dit liéu thi phai str dung cac
dién tr& kéo lén bén ngoai.

O ché d6 mic dinh (khi reset) thi cac chan Port 0 (P0.0 — P0.7) duoc ciu
hinh 1 port xuét dir liéu. Mubn cac chan Port 0 Iam port nhép dir liéu thi can lap
trinh lai, bang cach ghi muc logic cao (mitc 1) dén tat ca cac bit cua port trudc khi
bat ddu nhap dit liéu tir port.

Khi 1ap trinh cho ROM trong chip thi Port 0 dong vai tro 1a ngd vao cua dir
licu ( DO - D7).
4.2 PORT 1

Port 1 (P1.0 - P1.7) c6 chan tir s6 1 dén s 8.

Port 1 c6 mot chirc nang:

e Port xuat nhap di liéu (P1.0 — P1.7) — sir dung hoic khong st dung
bd nhd ngoai.

O ché @6 mac dinh (khi reset) thi cac chan Port 1 (P1.0 — P1.7) duogc cau
hinh 12 port xuét ditr liéu. Mudn cic chan Port 1 1am port nhap dit liéu thi can
phai 1ap trinh lai, bang cach ghi cac murc logic cao (mitc 1) dén tit ca cac bit cta
port trudc khi bat ddu nhap dit liéu tir port.

Khi 14p trinh cho ROM trong chip thi Port 1 dong vai tro 1a ngd vao cua dia
chi byte thap (A0 — A7).

4.3 PORT 2

Port 2 (P2.0 — P2.7) c6 chan tir s 21 -28.

Port 2 c6 hai chirc nang:

e Port xuat nhap di liéu (P2.0 — P2.7) — khéng sir dung bd nhé ngoai.
e Bus dia chi byte cao (A8 — A15) — ¢6 stir dung bd nhd ngoai.

O ché d6 mic dinh ( khi reset) thi cac chan Port 2 ( P2.0 — P2.7) duoc ciu
hinh 12 port xuét dir liéu. Mudn cic chan Port 2 1am port nhap dit liéu thi can
phai 1ap trinh lai, bang cach ghi cac muc logic cao (mitc 1) dén tit ca cac bit cua
port trudc khi bat dau nhap dit liéu tir port.

Khi 14p trinh cho ROM trong chip thi Port 2 dong vai tro 1a ngd vao cua dia
chi byte cao (A8 — A11) va céc tin hiéu diéu khién.

4.4 PORT 3
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Port 3 ( P3.0 — P3.7) ¢6 s6 chan tir 10 -17.

Port 3 c6 hai chirc nang:

e Port xuat nhap dir liéu ( P3.0 — P3.7). — khong sir dung bd nhd ngoai
hodc cac churc nang dac biét.

e Céc tin hiéu diéu khién — c6 st dung bd nhd ngoai hoac cac chiic
nang dac biét.

O ché d6 mic dinh ( khi reset) thi céc chan Port 3 ( P3.0 — P3.7) duoc ciu
hinh 13 port xuét dit liéu. Mudn cac chan Port 3 1am port nhap dit liéu thi can
phai 1ap trinh lai, bang cach ghi cac muc logic cao (mitc 1) dén tit ca cac bit cta
port trudc khi bat ddu nhap dit liéu tir port.

Khi 14p trinh cho ROM trong chip thi Port 3 dong vai tro 1a ngd vao cua cac
tin hiéu diéu khién.

Churc nang cua céac chan Port 3:

Bit Tén Dia_chi Chirc ning

bit
P3.0 RxD BOH | Chan nhan dit liéu cta port ni tiép
P3.1 TxD BIH | Chan phat dit liéu cua port ndi tiép
P3.2 INTO B2H | Ngd vio ngit ngoai 0
P3.3 INT1 B3H | Ngd vao ngit ngoai 1
P3.4 TO B4H | Ngd vao ctia bo dinh thoi/dém 0
P3.5 T1 BSH | Ngd vao ctia bo dinh thoi/dém 1
P3.6 WR B6H | Dicu khién ghi vio RAM ngoai
P3.7 RD B7H | Piéu khién doc tir RAM ngoai

4.5 CHAN CHO PHEP BQ NHO CHUONG TRIiNH (PSEN)

PSEN ( Program Store Enable) : chan cho phép bd nhé chuong trinh, chan
50 29.

Churc nang:
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e La tin hiéu cho phép truy xuat (doc) bd nhd chuong trinh (ROM)
ngoai.
e La tin hiéu xuit, tich cuc muc thép.
PSEN = 0 — trong thoi gian CPU tim — nap lénh tir ROM ngoai.
PSEN = 1 — CPU chi st dung ROM trong (khong sir dung ROM ngoai).

Khi sir dung bd nhé chuong trinh bén ngoai, chan PSEN thudng dugc ndi
v6i chan OE ctia ROM ngoai dé cho phép CPU doc mi 1énh tir ROM ngoai.

4.6 CHAN CHO PHEP CHOT PIA CHI (ALE)
ALE (Address Latch Enable): cho phép chdt dia chi, chan s6 30.
Churc nang:
e La tin hiéu cho phép chdt dia chi dé thuc hién viéc giai da hop cho bus
dia chi byte thip va bus dit liéu da hop (ADO - AD7).
e La tin hiéu xuit, tich cuc mirc cao.
ALE = 0 — trong tho1 gian bus ADO — AD7 dong vai tro 1a bus DO -D7.

ALE =1 — trong tho1 gian bus ADO — AD7 dong vai tro 1a bus A0 — A7.

Khi 14p trinh cho ROM trong chip thi chan ALE dong vai tro 1a ngd vao cua
xung lap trinh.

Chuy: fae=fosc/6 — ¢o thé dung lam xung clock cho cac mach khac.

fare (MH2Z): tan sb xung tai chan ALE.
fosc (MHZ): tan s dao dong trén chip (tdn s6 thach anh).

Khi 1énh léy dir liu tr RAM ngoai dugc thyc hién thi mdt xung ALE bi bo
qua.

4.7 CHAN TRUY XUAT ROOM NGOAI (EA)

EA (External Access): truy xuat ngoai, chan sd 31.

Churc nang:

e La tin hiéu cho phép truy xuit (s dung) bd nhd chuong trinh (ROM)
ngoai.
e L[a tin hiéu nhap, tich cuc murc thép.

EA =0 — Chip 8051 str dung chuong trinh cia ROM ngoai.

EA =1 — Chip 8051 sir dung chuong trinh cia ROM trong.

Khi 13p trinh cho ROM trong chip thi chan EA dong vai tro 1a ngd vao cua
dién 4p lap trinh.

Cha y: chan EA phai duoc ndi 18n Ve (néu sir dung chirong trinh ciia ROM
trong) hoic ndi xuéng GND (néu sir dung chiong trinh ciia ROM ngodi), khdng
bao gio duoc phép bo tréng chan nay.
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4.8 CHAN RESET (RST)
RST (reset): thiét lap lai, chan s6 9.
Churc nang:
e La tin hiéu cho phép thiét 1ap (ddt) lai trang thai ban dau cho hé thong.
e La tin hiéu nhap, tich cuc muc cao.

RST = 0 — chip hoat dong binh thuong.
RST = 1 — Chip duoc thiét 1ap lai trang thai ban dau.

4.9 CHAN XTAL1L, XTAL?2
XTAL (Crystal): tinh thé thach anh, chan sb 18, 19.
Churc nang:
e Dung dé ndi vai 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.
4.10 CHAN VCC VA GND
Chan Vcc (chdn sé 40) duoc ndi 1én ngudn 5V.
Chan GND (chdn s6 20) duoc ndi mass.

l1l. CAU TRUC PORT I/O
Kha ning fanout (s6 luong tai dau ra) cua tirng chan port chip 8051 la:

e Port0: 8 tai TTL.

e Portl:4tai TTL.

e Port2:4tai TTL.

e Port3:4tai TTL.

Chay:

e Khi Port 0 dong vai tro 1a port xuat nhdp thi s& khong c6 dién tré kéo
1én bén trong — do d6 ngudi dung can thém vao dién tré kéo 1én bén
ngoai.

e O ché d6 mic dinh (khi reset) thi tit ca cac chan cua céac port (PO —P3)
duoc ciu hinh 1a port xuat dix liéu.

e Mudn cac chan cua chip 8051 lam port nhap dit liéu thi ta can phai lap
trinh lai bang cach ghi mtrc logic cao (mitc 1) dén tat ca cac bit (CAc
chan) cua port trude khi bit dau nhap dit liéu tir port.
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e Céc chan trong cing mdt port khong nhat thiét phai co cing kiéu cu
hinh (port xudt hodc port nhdp). Nghia 1a trong ciing mot port ¢ thé
c6 chan dung dé nhap dir liéu, c6 thé co chan dung dé xuat dir liéu.
Piédu nay tuy thudc vao nhu cau va myc dich ciia nguoi lap trinh.

Chua y: viéc doc dit liéu ciia bat ky mot port ndo co thé cho ta hai gia tri khac
nhau tuy thudc vao lénh ma ta stir dung dé doc dir lidu tur port. Xay ra hién tuong
khong mong mudn nay 1a do qua trinh doc dit liéu ctia chip 8051 gdm hai qué trinh
khéc nhau: qua trinh doc chin port va qua trinh doc bé chét.

IV. TO CHUC BO NHO

B4 vi xtr Iy — c6 khong gian bd nhd chung cho dir liéu va chuong trinh.

— Chuong trinh va dit liéu nam chung trén RAM trude khi dua vao CPU dé
thue thi.

B0 vi diéu khién — c6 khong gian b nhé riéng cho dir li€u va chuong trinh.

— Chuong trinh va dir liéu ndm trén ROM va RAM trude khi dua vao CPU
dé thuc thi.

T6 chitc b$ nhé chip 8051:
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Khong gian bé nhé chip 8051

B¢ nho dit liéu trén chip 8501
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B¢ nho chwong trinh (ROM):

e Dung dé luu trit chuong trinh diéu khién cho chip 8051 hoat dong.
e Chip 8051 c6 4 KB ROM trong, dia chi truy xuat: 000H — FFFH.

B¢ nho dii lieu (RAM):
e Dung dé luu trir cac dit liéu va tham sd.
e Chip 8051 c6 128 byte RAM trong, dia chi truy xuat: 00H — 7FH.

e RAM trong cua chip 8051 dugc chia ra:
RAM da chirc nang:

RAM dinh dia chi bit:

Chu y: Néu trong chuong trinh khong sir dung céc bit trong ving RAM dinh
dia chi bit nay, ta co thé sir dung ving nhd 20H — 2FH cho cac muyc dich khac.
Nguoc lai, ta phai viét chuong trinh cin than khi sir dung ving nhé 20H — 2FH vi
néu so suit ta co thé ghi dit li¢u de 1€n cac bit da dugc sir dung.

Céac day thanh ghi: Cho phép truy xuat dit liéu nhanh, 1énh truy xuat don
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gian va ngan gon.

Béang s6 lieu dudi day minh hoa dia chi ctia cac 6 nh¢ trong mot day va cac
ky hi€u thanh ghi RO — R7 dugc gan cho tung 6 nhd trong day tich cuc:

Day 0 Day 1 Day 2 Day 3
RO O0OH 08H 10H 18H
R1 01H 09H 11H 19H
R2 02H 0AH 12H 1AH
R3 03H 0BH 13H 1BH
R4 04H OCH 14H 1CH
R5 05H ODH 15H 1DH
R6 06H OEH 16H 1EH
R7 07H OFH 17H 1FH

Dia chi cua cac thanh ghi (RO — R7) twong wng vdi cdac day thanh ghi tich cuc
Chay:

e O ché 36 mic dinh thi day thanh ghi tich cuc (dang duoc sir dung) 1a
diy 0 va cac thanh ghi lan luot trong ddy c6 tén 1a RO — R7. C6 thé
thay d6i ddy tich cuc bang cach thay ddi cac bit chon ddy thanh ghi
RS1 va RSO trong thanh ghi PSW.

e Néu chuong trinh cua ta chi sir dung day thanh ghi dau tién (ddy 0) thi
ta c6 thé st dung viung nhé 08H — 1FH cho cac muc dich khac. Nhung
néu trong chuong trinh c6 sir dung cac diy thanh ghi (day 1,2 hodc 3)
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thi phai can than khi sir dung ving nhd tir 1FH tré xubng vi néu so
suat ta co thé ghi dir liéu d¢ 1én céc thanh ghi RO —R7.

V. CAC THANH GHI CHUC NANG PAC BIET

11. THANH GHI TU PSW

BIT SYMBOL| ADDRESS DESCRIPTION
PSW.7 CY D7H Cary Flag
PSW.6 AC D6H Auxiliary Cary Flag
PSW.5 FO D5H Flag 0
PSW4 RS1 D4H Register Bank Select 1
PSW.3 RSO D3H Register Bank Select 0

00=Bank 0; address
00H+07H
01=Bank 1; address
08H+0FH
10=Bank 2; address
10H+17H
11=Bank 3; address
18H+1FH
PSW.2 ov D2H Overlow Flag
PSW.1 - D1H Reserved
PSW.0 P DOH Even Parity Flag

Bdng thé hién chirc ning cdc bit thanh ghi PSW
PSW: Program Status Word — tir trang thai chuong trinh.
Dia chi byte: DOH.
Dia chi bit: DOH -D7H.

Cong dung: cho biét trang thai lam viéc cua CPU, mdi bit cia PSW ¢6 mét
chtic nang (thé hién tai bang chirc ning cdc bit).

11.1 Co CY (Cary Flag)
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La co nhé — bao c6 nhd/muon tai bit 7.
e CY=0:néu khong c6 nhd tir bit 7 hodc khong c6 muon cho bit 7.
e CY = 1: néu c6 nho tir bit 7 hodc ¢ muon cho bit 7.
Co AC (Auxiliary Carry)
La cd nho phu — bdo c6 nhd/muon tai bit 3.
e AC=0:néu khong c6 nhd tir bit 3 hodc khong c6 muon cho bit 3.
e AC = 1: néu c6 nhé tir bit 3 hodc cé muon cho bit 3.
11.2  CO FO (Flag 0)
La cd zero — c6 nhiéu muc dich danh cho cic ung dung khac nhau cua
nguoi 1ap trinh.
11.3 BIT RSO0, RS1 (Register Select)

La bit chon day thanh ghi — cho phép xac dinh day thanh ghi tich cuc ( hay
day thanh ghi ma céac thanh ghi cé tén la RO — R7).

RS1 | RSO DAY 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 - 1FH

114  CO OV (Overflow)

La co tran — bao két qua tinh toan ctia phép toan sb hoc ( phép todn cé déiu)
c¢6 nam trong khoang tir -128 dén +127 hay khong.

e OV =0:néu-128 <két qua <+127.

e OV = 1: néu két qua < -128 hoic két qua > +127. N6i cach khac: dbi
v6i phép cong thi OV = 1 néu c6 nhd tir bit 7 nhung khong c6 nhé tir
bit 6 hodc néu c¢6 nhé tir bit 6 nhung khéng co nhé tir bit 7. Poi voi
phép trir thi OV =1 néu c6 muogn cho bit 7 nhung khong c6 muon cho
bit 6 hodc néu c6 muon bit 6 nhung khong c6 muon bit 7.

115 CO P (Parity)

La co chin 1& — bao sb chir s6 1 trong thanh ghi A 13 s6 chin hay s6 1¢ (
chip 8051 sir dung ché dg parity chan).
e P =0:néusd chir s6 1 trong thanh ghi A 1a s6 chin (parity chan).
e P =1:néusd chir sb 1 trong thanh ghi A 14 s6 1& (parity chan).
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12.THANH GHI A
Dia chi byte: EOH.
Dia chi bit: EOH — E7H.

Cong dung: chura dir li€u cua cac phép toan ma vi di€u khién xur 1y.

13. THANH GHI B
Dia chi byte: FOH.
Dia chi bit: FOH — F7H.

Cong dung: st dung két hop véi thanh ghi A trong phép nhan va chia hai s6

8 bit.

Phép nhan 2 s6 8 bit khong dau — két qua 13 s6 16 bit.

Byte cao — chura vao thanh ghi B.
Byte thap — chira vao thanh ghi A.

Phép chia 2 s6 8 bit — thuong sb va sé du 1a s6 8 bit.

Thuong s6 — chira vao thanh ghi A.
S6 du — chira vao thanh ghi B.

14.CON TRO STACK (Stack Pointer)
Dia chi byte: 81H.
Dia chi bit: khong dinh dia chi bit.

Cong dung: chira dia chi cua dir liéu hién dang ¢ dinh ngin xép.

Ngin xép 1a ving nhd dung dé luu trit tam thoi cac dir lidu.

Pbi v6i chip 8051 thi ving nhé dugc dung dé lam ngin xép duoc giir
trong RAM noi.

Pé sir dung ngan xép thi ta phai khoi dong thanh ghi SP (nghia la nap
gid tri cho thanh ghi SP) — ving nhé cta ngin xép ¢é dia chi bt
dau: (SP) +1 VA dia chi két thiic: TFH.

Néu khong khdi dong SP — ving nhd ciia ngin xép ¢é dia chi bt
dau: 08H va dia chi két thic: TFH (ché dé mdc dinh).

Cha y: Trong trudng hop khong khoi dong SP (ché do mdc dinh) thi day
thanh ghi 1 (va ¢é thé la day 2 va day 3) s& khong con hop 1& vi khi d6 ving nhd
nay da duogc sir dung dé 1am ngin xép. Diéu nay co nghia 1a néu ta sir dung cac diy
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thanh ghi nay va luu trir dit liéu vao do thi c6 kha ning s& bi mat do tac dong cat dir
liéu vao ngin xép ctia cac 1énh.
15.CON TRO DU LIEU DPTR (Data Pointer Register)

Day la thanh con tr6 dir liéu.

Dia chi byte: 83H va 82H.

Dia chi bit: khong dinh dia chi bit.

Cong dung: 13 thanh ghi 16 bit (DPH + DPL), chira dia chi ctia 6 nhd can
truy xuat thuéc ROM (trong/ngoai) va RAM ngoai.
16. THANH GHI PORT XUAT NHAP

Port: cong xuat nhap.

Dia chi byte: 80H (P0), 90H (P1), AOH (P2), BOH (P3).

Dia chi bit: 80H — 87H (P0), 90H -97H (P1), AOH - A7H ( P2), BOH - B7H
(P3).

Cong dung: chira dir li€u hién tai trén cac port Xuét nhap.
Chay:

e Trong trudong hop phin cing ¢ sir dung ROM hoic RAM bén ngoai
thi ta khong thé st dung Port 0 va Port 2 dé xuét dir liéu. Vi khi d6
chip 8051 s€ sir dung hai port nay dé xac dinh dia chi va di liéu cho
bd nhé ngoai. Khi do, ta chi c6 thé stir dung Port 1 va Port 3 dé xuét
nhap dit li¢u.

e O ché d6 mic dinh (khi reset) thi tit ca cac chan cua port (PO — P3)
duoc cu hinh 13 port xuét dit liéu. Mudn cac chan port cta chip 8051
lam port nhap dit liéu thi ta can 1ap trinh lai, bang cach ghi muc logic
cao (mirc 1) dén tit ca cac bit (C4c chan) cua port trude khi bit dau
nhap dir liéu tur port.

17.CAC THANH GHI PINH THOI
7.1 THANH GHI TIMER 0
Timer 0: bd dinh thoi 0.
Dia chi byte: 8CH va 8AH.
Dia chi bit: khong dinh dia chi bit.
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Cong dung: la thanh ghi by dinh thoi 16 bit (THO + TLO), chira gia tri hién
tai cua b0 dinh thoi 0.

7.2 THANH GHI TIMER 1
Timer 1: bd dinh thoi 1.
Dia chi byte: 8DH va §BH.
Dia chi bit: khong dinh thoi dia chi bit.

Cong dung: la thanh ghi by dinh thoi 16 bit (TH1 + TL1), chira gia tri hién
tai cua bo dinh thoi 1.

7.3 THANH GHI TMOD
Timer Mode: Ché d6 bo dinh thoi.
Dia chi byte: 89H.
Dia chi bit: khong dinh dia chi bit.
Cong dung: qui dinh ché do hoat dong cho ca hai b dinh thoi TO va T1.
7.4 THANH GHI TCON
Timer Control: diéu khién bg dinh thoi.
Dia chi byte: 88H.
Dia chi bit: 88H — 8FH.
Cong dung: bao trang thai va diéu khién qua trinh hoat dong cua hai by dinh
thoi TO va T1.
18.CAC THANH GHI PORT NOI TIEP
8.1 THANH GHI SBUF
Serial Buffer: bo dém port ndi tiép.
Dia chi byte: 99H.
Dia chi bit: khong dinh dia chi bit.
Cong dung: chﬁ’? dﬁ,’ liu can truyén ra bén ngoai hay dir liéu nhin duoc tir
bén ngoai dudi dang nodi ti€p.
8.2 THANH GHI SCON

Serial Control: diéu khién port ndi tiép.
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Dia chi byte: 98H.
Dia chi bit: 98H — 9FH.
, Cong dung: bao trang thai va diéu khién qua trinh hoat dong cta port ndi
tiép.
19.CAC THANH GHI NGAT
9.1 THANH GHI IE
Interrupt Enable: cho phép ngit.
Dia chi byte: ASH.
Dia chi bit: ASH — AFH.

Cong dung: cho phép hodc khong cho phép cac ngit hoat dong (tirng ngdt
riéng 1é hodc tdt cd cdc ngdt).

9.2 THANH GHI IP

Interrupt Priority: wu tién ngit.

Dia chi byte: BSH.

Dia chi bit: BSH — BCH.

Cong dung: thiét 1ap mirc wu tién cho cic ngat (wu tién thap hodc wu tién
cao).
20.THANH GHI PIEU KHIEN NGUON (Thanh ghi PCON).

Power Control: diéu khién ngudn.

Dia chi byte: 87H.

Dia chi bit: khong dinh dia chi bit.

Cong dung: diéu khién tdc do baud cua port ndi tiép, diéu khién ché do
ngudn giam va ché d6 nghi cuia chip.

e Bit SMOD (Serial Mode) — cho phép ting gip doi téc do truyén dir
liéu nbi tiép ( téc do baud) khi SMOD =1.

e Bit GF1, GFO (General Function) — cho phép nguoi lap trinh dung
v61 myc dich riéng.

e Bit PD (Power Down) — dung dé qui dinh ché d6 ngudn giam.
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e Bit IDL (Idle) — dung dé qui dinh ché d6 nghi.

O ché d6 ngudn giam (PD = 1):
v Mach dao dong trén chip ngirng hoat dong.
v Moi chirc nang ngirng hoat dong.
v" Noi dung cia RAM trén chip dugc duy tri.
v" Céac chan port duy tri mirc logic cua chung.
v ALE =0, PSEN =0, V = 2V.
v Thoat khoi hé théng bang cach reset hé thong.

Ch( y: Hé thdng phai phuc hdi Ve = 5V trude khi thoat khoi ché do ngudn

giam.

O ché d6 nghi (IDL = 1):
v Mach dao dong trén chip ngirng hoat dong
v Céc chirc nang ngit, dinh thoi va port ndi tiép con hoat dong.
v No6i dung cia RAM trén chip dugc duy tri.
v" Céac chan port duy tri mrc logic cua chung.
v ALE =1, PSEN =1, V = 5V.
v' Thoat khoi ché d6 bang cach reset hodc bang cach cho phép

ngét.

VI. BO NHO NGOAI

Chip 8051 cho ta kha nang mé rong:
e Khong gian bd nhd chuong trinh 1én dén 64 KB.
e Khong gian bd nhé dir liéu 1én dén 64 KB.

Khi str dung bo nhd ngoai:
e Port 0 — bus dia chi byte thap va bus dit liéu da hop (ADO — AD7).
e Port 2 — bus dia chi byte cao (A8 — A15).
e Port 3 — cac tin hiéu diéu khién (WR, RD).
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4. KET NOI VA TRUY XUAT BQ NHO CHUONG TRINH NGOAI

Truy xudt b nhé chwong trinh ngoai

Gidn do thoi gian cua chu ky tim nap lénh o by nho ngoai
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5. KET NOI VA TRUY XUAT BQ NHO DU LIEU NGOAI

Truy xudt by nho dir lieu ngoai

6. GIAI MA PIA CHI

Truong hgp RAM va ROM dugce két hop tur nhiéu bd nhé ¢b dung lugng
nhé hodc ca hai giao tiép voi chip 8051 thi ta cAn phai giai ma dia chi. Viéc giai ma
dia chi nay ciing can cho hau hét cac bo vi xit 1y.

Vi du: néu cac ROM va RAM c6 dung luong 8 KB dugc stir dung thi tam dja
chi ma chip 8051 quan 1y ( 0000H — FFFFH) can phai dugc giai ma thanh ting
doan 8KB dé chip c6 thé chon timg IC nhé trén cac gioi han 8KB twong tng: IC1:
0000H - 1FFFH; IC2: 2000H — 3FFFH...

IC chuyén dung cho viéc tao tin hiéu giai ma la 74HC138, cac ngd ra cua IC
nay lan lugt dugc ndi véi cac ngd vao chon chip CS tuong tng cia cac IC nhé dé
cho phép IC nh& hoat dong (tai mot thoi diém chi ¢6 1 IC nhé dwoc phép hoat
dong). Can luu y 1a do cac dudng cho phép IC nhé hoat dong riéng 1¢ cho ting loai
(PSEN cho bo nho chwong trinh, RD va WR cho b nho dir liéu) nén 8051 co thé
quan 1y khong gian nhé 1én dén 64KB cho ROM va 64 KB cho RAM.

VII. HOAT DONG RESET
Chan RST = 0 — chip 8051 hoat dong binh thuong.
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Chan RST bang 1 — chip 8051 dugc reset.
Chay:
e Dé hoan tat qud trinh reset thi chan RST phai & miic cao tdi thiéu 1a 2
chu ky may va sau d6 chuyén xuéng murc thap.
e NOi dung cua RAM trong chip khong bi anh huéng bdi hoat dong
reset.
e Sau khi reset, viéc thyc thi chuong trinh ludn bit dau & V1 tri dau tién
trong by nhd chuong trinh: Dia chi 0000H.
e Trang thai ciia cac thanh ghi sau khi reset hé thong:

v' Bo dém chuong trinh (PC) 0000H
v Thanh ghi A O00H
v Thanh ghi B O00H
v Thanh ghi PSW O00H
v Thanh ghi SP 07H
v Thanh ghi DPTR 0000H

BAI 2: NGON NGU LAP TRINH C
M4 bai: MP23-03

Gioi thi¢u:

Véi kién thie vé cau tric bén trong cua vi diéu khién va dé diéu khién
hoat dong khéi mach dién giao tiép phuc tap cua hé théng. Cac khbi nay bao
gom bo nhg dé chira dir liéu va chuong trinh thuc hién, cac mach dién giao tiép
ngoai vi dé xuat nhap va diéu khién tré lai, cac khdi nay cung lién két véi vi
diéu khién thi méi thuc hién duoc coéng viéc. Bé két ndi cac khdi nay doi hoi
nguoi thiét ké phai hiéu biét tinh tuong vé cac thanh phan vi diéu khién, bo
nhd, cac thiét bi ngoai vi. Sau khi két ndi vi diéu khién véi céc thiét bi ngoai
vi, ta phai tim hiéu vé cach lap trinh dé diéu khién hoat dong hé théng.

Chuong nay gidi thiéu cach thac lap trinh trén Keil” C ciing nhu giai
thich hoat dong cua cac Iénh sir dung cho ho MCS-51

Muc tiéu:
- Trinh bay duoc sy can thiét va co ché hoat dong ctia ngdn ngixr C theo noi
dung dé& hoc.
- Trinh bay duoc cau trdc chung cia ngdn ngit C theo ndi dung da hoc.
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- Thyc hién viiét chuong trinh t6 chic 16n bang céch phan chia thanh cac mé
dun chuong trinh dung qui trinh k¥ thuat.
- Viét duogc chuong trinh diéu khién theo yéu cau.

NoQi dung chinh:

|. MO DAU
O chuong nay chung ta s& khao sat tap 1énh ca 8051.

Vi diéu khién hay vi xtr 1y 1a cac IC 1ap trinh, khi ban di thiét ké hé théng
diéu khién co sir dung vi xt 1y hay vi diéu khién, vi du nhu hé théng diéu khién
dén giao thong cho mot ngd tu gdm cac dén Xanh, Vang, Do va cac led 7 doan dé
hién thi thoi gian thi d6 méi chi 13 phan cing, mudn hé thong van hanh thi ban phai
viét mot chuong trinh diéu khién nap vao bd nhd ndi bén trong vi diéu khién hoic
bd nhé bén ngoai va gin vao trong hé thong dé hé thong van hanh. Di nhién, ban
phai viét dung thi hé théng mdi van hanh dung. Chuong trinh ban viét goi 1a phan
mem.

Phian mém va phin ctng c¢6 quan hé v6i nhau, ngudi 1ap trinh phai hiéu 13
hoat dong ctia phan ctimg dé viét chuong trinh. O phan nay sé& trinh bay chi tiét vé
tap 1énh ctia vi diéu khién gitp ban hiéu rd tirng 1énh dé co thé 1ap trinh.

Chuong trinh 1a mot tap Iénh dugce td chtrc theo mot trinh tu hop 1y dé giai
quyét cac yéu ciu ctia ngudi 1ap trinh.

Nguoi lap trinh 14 ngudi biét giai thuat dé viét chuong trinh va sip xép dung
cac 1énh theo giai thuat. Nguoi 1ap trinh phai biét chirc nang tat ca céc lénh cta vi
diéu khién dé viét chuong trinh

Tt ca cac 1énh c6 thé c6 ctia mot ngdn ngit 1ap trinh goi 13 tap 1énh.

Trong chuong ndy chiing ta s& tim hiéu cac 1énh co ban dé c6 thé 1ap trinh
ctia ngon ngit C. Ngon ngit 14p trinh C 14 mot ngodn ngir 1ap trinh duoc st dung phd
bién, la ngon nglr tao ma hi€u qua, cac phén tr 1ap trinh co cAu trac, va mot tap hop
phong phu cac toan ttr.

Ngoén ngit C 13 mot ngdn ngit 1ap trinh thuan tién va hiéu qua, nhiéu tng
dung c6 thé dugc giai quyét dé dang hon va hiéu qua hon bang ngdn ngit C so véi
cac ngdn nglr chuyén biét khac.
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Il. CAC THANH PHAN CO BAN CUA NGON NGU C

1. CAC KIEU DU LIEU CUA BIEN

Trong chuong trinh thuong khai bao bién dé luu dit liéu va xur 1y dit liéu, tuy
thudc vao loai dir liéu ma ta phai chon loai dit li¢u cho phu hop. Cac bién cua vi xur
Iy bao gdom bit, byte, word va long word twong ting vai dit lidu 1 bit, 8 bit, 16 bit va
32 bit. Cac kiéu dit liéu co ban nhu sau:

STT| Kiéudirliéu S6 bit Gi6i han
1 |bit 1 0+1
2 | signed char 8 -128+127
3 | unsigned char 8 0+255
4 | signed int 16 -32768+32767
5 | unsigned int 16 0+65535
6 | signed long 32 -2147483648 to 2147483647
7 | unsigned long 32 0 to 4294967295
8 |float 32 +1.175494E-38 to +3.402823E+38
9 | pointer 24/16/8
10 | shit 1 0+1
11 | sfr 8 0+255
12 | sfrl6 16 0+65535

Vi du: Khai bdo cdc bién
bit TT; //khai bao bién trang thai thudc kiéu dir lidu bit.

unsigned char ~ dem; //khai béo bién dém (dem) thudc kiéu ki tu khong
dau 8 bit,
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2. CAC TOAN TU

Céc toan tir 1a thanh phan quan trong trong 1ap trinh, dé 1ap trinh thi ching ta
can phai hiéu rd chirc ning cua cac loai toan tu.

Céc toan tir trong ngon ngit C bao gom:

STT | Toan ti Chirc nang Vi du
1 + Toan tir cOng
2 += Toéan tir cOng va gan x+=y tuong duong voi x=x+y
3 &= Toan tir and va gan x&=y tuong duong vo1 x=x&y
4 & Toan tir dia chi
5 & Toan tr and
6 = Toan tir ex-0r va gan x"=y tuong duong voi x=x"y
7 A Toan tu ex-or
8 |= Toan tir or va gan x|~y tuong duong véi x=x|y
9 | To4n tir or nhiu dai | Vi du: or nhiéu bit trong 1 byte véi

lrong voi nhau thanh 1 | nhau.

10 -- Giam
11 /= Toan tir chia va gan x/=y tuong duong voi x=x/y
12 / Toén tir chia
Toan tir bang dung dé
13 == .
so sanh
14 > Toéan tir 16n hon
15 >= Toan tor 16n hon hay
bang
16 ++ Tang
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To4n tir truy xuat gian

17 * K .
tiép, di trudce con tro

18 I= Toan tir khong bing

19 <<= Toan t0 dich trai va | x<<=y tuong duong voi x=x<<y
gan

20 < Toén tir nho hon

21 << Toan tir dich trai

22 <= Toan tr nhéd hon hay
bang

23 && Toén tir and

24 ! Toéan tir phu dinh (not)

25 | Toén tir or
Toan tir chia liy sb du .

26 %= L v x%=y tuong duong voi x=%y
va gan

27 % Toéan tir module

28 *= Toéan tir nhan va gan x*=y tuong duong vdi x=x*y

29 * Toén tr nhan

30 ~ Toéan tir bu 1

31 >>= Toan tor dich phai va | x>>=y tuong duong voi x=x>>y
gan

32 >> Toan tur dich phai

33 -> Toan tir con trd céu
truc

34 -= Toan tr trir va gén X-=y tuong duong voi x=x-y
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35 - Toan tr trir

Xac dinh kich thudc

36 Sizeof .
theo byte cua toan tir

2.1 TOAN TU GAN (=)
Dung dé gan mot gia tri nao d6 cho mot bién.
Vidu: A=5;
— Gan bién A bang 5.
Vidu: A =2+(B=5);
— Gén bién B bang 5 rdi cong voi 2 va gan cho bién A, két qua B=15va A
=T.
2.2 TOAN TU SO HOC (+,-,*,/)
Co 5 toan tir dé thuc hién cac phép toan cong, trir, nhan, chia va chia léy du.
Vidu: A=24 B = A%5;
— Gan A =24, B gan s6 du cta A chia cho 5, két qua B=4.
Vidu: A=123; X=A%l1l0 //X=3

A = A/10; A =12
Y = A%10; Iy =2
Z = A/10; z=1

— Vi du nay hudng dan tach timg con sé don vi, chyc, tram gan cho 3 bién
XY, Z
Vidu: A=1234; X=A%10 /IX=4

A = A/10; A =123
Y = A%10; Iy =3
A = A/10; A =12
Z = A%10; Hz =2

V = A/10; IV =1

— Vi du nay hudng dan tach tirng con sb don vi, chuc, tram, ngan gan cho 4
bién X, Y, Z, V.
2.3 TOAN TU GAN PHUC HQP (+=, -=, *=, /=, %=, >>=, <<=, &=, =, |5)
Tong quat cho toan tir gan phitc hop: bién += gid tri twong duong bién =
bién + gid_ tri.
Vi du:
A+=5; tuong duong v6i A = A+5;
A/=5; tuong duong vo1 A = A/5;
B*=X+1 tuong duong B = B*(X+1);
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2.4 TOAN TU TANG VA GIAM (++,--)

Vi du:
A=5; — Gan A bang 5.
A++; — Tuong duong v6i A = A+1 hay A+=; Két qua A =6.
Vi du:
B = 3;— Géan B bang 3.
A=++B; — Kétquai A=4,B=4
Vi du:
B = 3;— Géan B bang 3.
A = B++; — Két qua A bang B va bang 3, B ting 1én 1 bang
4.

— Su khac nhau 1a “++” dit truge thi tinh trude rdi méi gan, dat sau thi gan
trude rdi méi tinh.
2.5 TOAN TU QUAN HE (==, I1=>, <, >=, <2)
Céc toan tir quan hé dung dé so sanh cac biéu thirc, két qua so sanh 13 dung
hoac sai.
Céc toan tir twong (mg 14 bang, khac, 16n hon, nhé hon, 16n hon hay bang,
nho hon hay bang.
Vi du:
If(X<100) X+=1
— Lénh trén kiém tra néu X con nho hon 100 thi ting X 1én 1.
2.6 TOAN TU LOGIC (1,&&)|))
Céc toan tu trén tuong duong la NOT, AND va OR.
Vi du:
Itrue s& cho két qua 1a false.
((5==5)&&(6>4)) and hai diéu kién lai v&i nhau va két qua 14 true.
2.7 TOAN TU XU LY BIT (&, |, »,~, <<, >>)
Céc toan tir xtr ly bit vo1 bit, cac todn tir trén twong duong la AND, OR,
XOR, NOT,SHL (dich trdi), SHR ( dich phdi).
Vi du:
A=0x77; [/lgan A=01110111B
B =0xC9; //gan B=1100 1001B
X = A&B; //X bang A and véi B, két qua X = 0100 0001B = 0x41
Y =AlB; //Y bang A or véiB, két qua Y =1111 1111B = 0xFF
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Z=A"B; //Zbang A xor voi B, két qua Z=1011 1110B = 0xBE
W =~A; //W bang not A, két qua W = 1000 1000B = 0x88
Vi du:
A =0x01; //gan A =00000001B
A = (A<<1);//dich A sang trai 1 bit, két qua A = 0000 0010B
A = (A<<1);//dich A sang trai 1 bit, két qua A = 0000 0100B
— Khi dich trai thi bit bén trai mat, bit 0 thém vao bén phai.
Vi du:
A =0x81; //gan A =10000001B
A = (A>>1);//dich A sang phai 1 bit, két qua A = 0100 0000B
— Khi dich phai thi bit bén phai mat, bit 0 thém vao bén trai.
Vi du:
A =0x00; //gan A = 0000 0000B
A = (A<<1) +0x01;//dich A sang trai 1 bit rdi cong voi 1, két qua A = 0000
0001B
A = ( A<<1) +0x01;//dich A sang trai 1 bit roi cong vdi 1, két qua A = 0000
0011B
— Khi dich trai va cong 1 thi c6 chiic ning day sb 1 thém vao bén phai, véi
dir liéu 8 bit thi sau 8 lan sé& lap dy bit 1.

Vi du:
A = 0x00; //lgan A = 0000 0000B
A = (A>>1) +0x80; //dich A sang phai 1 bit rdi cong véi 1000
0000, két qua A = 1000 0000B.
A = (A>>1) +0x80; //dich A sang phai 1 bit rdi cong véi 1000

0000, két qua A = 1100 0000B
— Khi dich phai va cong v6i 0x80 thi co chirc ning ddy sb 1 thém vao bén
trai, voi dit liéu 8 bit thi sau 8 1an sé& lap day bit 1.

Vi du:
unsigned char X,Y; //X,Y 1a bién 8 bit
unsigned int A; //A 13 bién 16 bit
A = 0x1234,
X=A; //gan X=0x34 1a gan byte thip
Y = A>>8 //dich A sang phai 8 bit rdi gan Y, két qua Y=0x12

c6 nghia la gan byte cao.
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2.8 TOAN TU LAY KIiCH THUOC CHUOI THEO BYTE 0
Vi du:
A = sizeof (charac); //két qua 1a A s& chura sd byte cua chudi charac

3. CAC LENH C CO BAN

Thanh phan quan trong thir 3 trong lap trinh C 1 cac 1énh ctia ngdn ngit C,
phan tiép theo s& 13 khao sat cac 1énh co ban.
3.1 LENH IF VA ELSE

Chtic nang: kiém tra diéu kién néu thoa mén thi thuc hién.

Cu phéap:
if (diéu_kién)
{ 1énh al;
1€nh a2;
}
else
{ 1énh b1;
1€nh b2;
}
Vi du:
if (x==50)
x=1;
else
X=X+1,;
3.2. LENH LAP WHILE

Churc nang: ldp lai mot thao tac véi mot s6 1an nhat dinh hodc khi con thoa
mot diéu kién ndo do.

Cu phéap:
while(diéu_kién)
{ [Iénh1;
1énh 2;
¥
Vi du:
while (x>0)
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{x=x-1;}
3.3 LENH LAP DO WHILE
Chtic nang: 1am céc 1énh trong diu ngodc va thoat diéu kién theo sau 1énh
while khong ding.
Cu phéap:
do
{ 1énh 1;
1énh 2;

¥
while (diéu_kién)
Vi du:
do
{x=x+10;}
While (x<100)
3.4 LENH LAP FOR
Chure nang: lam cac Iénh trong dau ngodc mot s6 1an nhét dinh.
Cu phéap:
for (gia_tri_bat dau;diéu kién két thuc;ting gia tri)
{ 1énh 1;
1énh 2;

Vi du:
for(int n = 0; n < 100; n++)
{x=x+10;}

3.5 LENH RE NHANH BREAK

Chtic niang: dung dé thoat khoi vong lip cho du diéu kién dé két thic chwa
thod man.
3.6 LENH CONTINUE

Chtic niang: dung dé két thuc phan con lai cta vong lap dé lam 1an lap tiép
theo.
3.7 LENH RE NHANH GOTO

Chtic nang: dung dé nhay dén nhén trong chuong trinh.
3.8 LENH SWITH CASE

Chure nang: thuc hién mot cong viéc tuy thudc vao ham.
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Cu phéap:
switch (cmd)

{
case constanl: lénh al;
1€nh a2;
break;
case constant2:  1&énh bl;
1€nh b2;
break;
default: 1énh c1;
1€nh c2;
break;
}
Vi du:
switch (cmd)
{
Case 0: printf(“cmd 07);
break;
case 1: printf(*cmd 17);
break;
default: print(*bad cmd”);
break;
}

4. CAC THANH PHAN CUA CHUONG TRINH C
4.1 Chi Dan Tién Xir Ly
Co6 hai chi dan 1a #define va #include.
e Chi dan #define c6 chuc ning thay thé 1 doan chudi bang 1 dia chi
dac biét nao do.
e Chi dan #include c6 chirc ning chén vao mdt doan 1énh tir 1 file khac

vao trong chuong trinh.
4.2 Khai Bao
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Khai bao bién bao gom tén va thudc tinh, khai bao ham, khai bao hang. Khai
béo bién toan cuc nim bén ngoai ham, khai bao bién cuc bo thi nim bén trong ham.
4.3 Pinh Nghia Gia Tri Cho Bién

Dung dé thiét lap gia tri cho 1 bién hodc 1 ham.

4.4 Biéu Thirc

L& su két hop cua toan tir va tac t6 dé cho ra mot két qua duy nhat.
4.5 Ham

Mot ham bao gdm céc khai bao bién, dinh nghia gia tri, cac biéu thic va cac

1énh dé thuc hién 1 chire ning dic biét nao do.

BAI 3: XUAT NHAP PORT
Ma bai: MP23-04

Gioi thi¢u:
B¢ lap trinh dugc Vi diéu khién diéu co ban nhit 14 truy xuat I/O céc chan
cua Vi dicu khién hay goi tat 1a viéc xuat nhap Port.
Mbi Port ctia Vi diéu khié{l gdm 8 chan, mdi chan tuong Gng voi 1 bit trong
thanh ghi di€u khi€n nhu vy moi Port 1a 1 byte. Ho vi di€u khién 8051 c6 4 Port
tuong trng vo1 32 chan dugc bo tri theo so d6 chan, phan cirng cua Vi diéu khién.
Muc tiéu:
- Trinh bay duoc sy can thiét va co ché hoat dong ctia ngdn ngixr C theo noi
dung dé& hoc.
- Trinh bay duoc cau trdc chung cia ngdn ngit C theo ndi dung da hoc.
- Thyc hién viiét chuong trinh t6 chic 16n bang céch phan chia thanh cac mé
dun chuong trinh dung qui trinh k¥ thuat.
- Viét duogc chuong trinh diéu khién theo yéu cau.

NoQi dung chinh:

LED DON
Bai tap 1: Viét chwong trinh diéu khién 8 led don sang tit (nhdp nhdy).

o Sodo mach
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o Luudd

e Chuong trinh

#include<AT89X51.H>

void delay(unsigned int  X)
{ unsignedint v;
for(y=0;y<x;y++)  {}

¥
void main ()
{ while(1)
{ p0 = 0x00; delay(5000);
p0 = OxFF; delay(5000);
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e Gidai thich chwong trinh:

#include <AT89X51.H>

File “AT89X51.H” luu trong thu muc INC cta phan mém KEIL, file ndy
chira cac tén clia cac thanh phan vi diéu khién AT89S51. Trong file “AT89X51.H”
da dinh san dia chi cho Port 0. Khi c¢6 thém dong 1énh nay, ching ta s& khong phai
khai bao dia chi cho Port 0 nhu ¢ bai tap 1 nita, cac thanh phan khac ciing dugc da
duogc khai béo twong tu (xem thém & phan FILE THU VIEN CHO HOQ 89551).

Gidai thich chwong trinh con delay:

void delay(unsigned int  X)
{ unsignedint v;
for(y=0;y<x;y++)  {}

Chuong trinh dugc dat tén la “delay(unsigned int  Xx)
delay ndy thi phai trao cho ham nay mot thong sd dé tién hanh, thong s d6 s& duoc
gan cho bién x, “int y” 1a khai bao bién y kiéu s6 nguyén 16 bit.

, Khi goi ham

Lénh: for(y=0;y<x;y++) {}

— Vong lap for thuc hién cac 1€nh trong dau {} vo1 x lan tir 0 dén x-1. Vidu
khi goi ham delay(5000) thi x = 5000 va vong for thuc hi¢n 5000 lan tao ra mot
luong thoi gian can thiét. Mudn delay kéo dai hay ngin thi chiing ta thay d6i thong
s6 delay.

Gidai thich chwong trinh chinh:

void main ()
{ while(1)

{ p0
pO

0x00; delay(5000);
OxFF; delay(5000);
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Chuong trinh chinh bat dau bang tir khoa “void main ()”.
Trong chuong trinh chinh c6 st dung vong lap while(1) c6 ci phap nhu sau:
While(diéu_kién)

{ 1énh 1;
1énh 2;
}\
Khi “diéu_kién” 1a true thi cac 1énh trong vong lap duoc thuc hién, sai
thi khong thuc hién.

Vi 1énh while(1) c6 nghia 1a diéu_kién ludn dung nén cac 1énh trong vong

l1ap dugc thuc hién l1ap lai.
Lénh p0 = 0x00 1a gan tri s6 hex 00h cho port 0 dé diéu khién 8 led tit,

goi chuong trinh delay dé thyc hién thoi gian tré.

Lénhp0 = OXFF 1a gan tri s6 hex FFh cho port 0 dé diéu khién 8 led bat,
goi chuong trinh delay dé thyc hién thoi gian tré.

Bai 2: Viét chwong trinh 0 diéu khién 8 led don sang tit 5 lin roi sang ludn.
e Chuong trinh:
Cach 1:

#include <AT89X51.H>
signed char i;
void delay(unsigned int  X)
{ unsignedint v;
for(y=0;y<x;y++)  {}
¥
void main ()
{ for(i=0;i<5;i++)
{ PO = 0x00; delay(5000);
PO = OxFF; delay(5000);

¥
while(1)
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{}

Gidai thich chwong trinh:

for(i=0;i<5;i++)

Ta cho vong 1ap for thuc hién 5 chép tit 5 1an, sau d6 thuc hién lénh
while(1): khong 1am gi ca, nhay tai chd.

Céach 2:

#include <AT89X51.H>

signed char ;

void delay(unsigned int  X)

{ unsigned int v;
for(y=0;y<x;y++) {}

¥
void main ()
{ i=0;
while(i<b)
{ PO = 0x00; delay(5000);
PO = OxFF; delay(5000);
I++;
¥
while(1)
r
¥

O chuong trinh nay, ching ta cho bién “i = 07, thyc hién vong lip while
chép tit v6i diéu kién 13 bién “i” nho hon 5, dén khi bién “i = 5” thi thuc hién 1énh
while(1) dé chuong trinh khong 1am gi ca, nhay tai chd.

Bai 3: Viét chwong trinh diéu khién 8 led don sang tit dan tir phai sang
trai.
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e Chuwong trinh:

#include <AT89X51.H>

signed char i;

void delay(unsigned int  X)

{ unsigned int v;
for(y=0;y<x;y++) {}

¥
void main ()
{ PO = 0x00; delay(5000);
while(1)
{  for(i=0;i<8;i++)
{ PO=(P0<<1)+1; delay(5000);}
for(i=0;i<8;i++)
{ PO=(P0<<1); delay(5000);}
¥
¥

Gidai thich chwong trinh:

M dau chuong trinh chinh, 1énh “P0 = 0x00” lam Port 0 bang 00 dé tit 8
led, delay dé nhin thay.

Vong lip for thuc hién 8 1an: mdi 1an thuc hién 1énh: “P0=(P0<<1)+1” s&
dich dir li€u 8 bit trong port 0 sang trai 1 bit va cong voi 1.

Dir liéu cua 8 lan dich trai:

[ Truwdc khi dich Sau khi dich Sau khi cong 1
0 0000 0000 0000 0000 0000 0001
1 0000 0001 0000 0010 0000 0011
2 0000 0011 0000 0110 0000 0111
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0000 0111 0000 1110 0000 1111
0000 1111 0001 1110 0001 1111
0001 1111 0011 1110 0011 1111
0011 1111 0111 1110 0111 1111
0111 1111 1111 1110 1111 1111

Sau mdi lan dich, sir dung delay dé c6 thé nhin thay.

Tuong tu, dé tit 8 led, chung ta thyc hién 1énh dich trai 8 lan.

Bai 4: Viét chwong trinh diéu khién 8 led don sang tit dan tir phai sang

trai, trai sang phai

e Chuwong trinh

#include <AT89X51.H>

signed char i;

void delay(unsigned int  X)

{ unsigned int ;
for(y=0;y<xiy++) {:}

}
void main ()
{ PO = 0x00; delay(5000);

while(1)
{ for(i=0;i<8;i++)
{ PO=(P0<<1)+1;
for(i=0;i<8;i++)
{ PO=(P0<<1);
for(i=0;i<8;i++)
{ P0=(P0>>1)+0x80;

for(i=0;i<8;i++)

delay(5000);}

delay(5000);}

delay(5000);}
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{

PO=(P0>>1);

delay(5000);}

Gidai thich chwong trinh:

Lénh xoay tur trai sang phai 1a “P0=(P0>>1)+0x80, 1énh nay lam Port 0

xoay tir trai sang phai, dong thdi cong vai 0x80 dé day sb 1 vao tir bén trai.

Dit liéu 1an lugt cua 8 1an dich phai:

Sau khi cong 0x80
[ Trwéc khi dich Sau khi dich (0x80 < 1000
0000)
0 0000 0000 0000 0000 1000 0000
1 1000 0000 0100 0000 1100 0000
2 1100 0000 0110 0000 1110 0000
3 1110 0000 0111 0000 1111 0000
4 1111 0000 0111 1000 1111 1000
5 1111 1000 0111 1100 1111 1100
6 1111 1100 0111 1110 1111 1110
7 1111 1110 0111 1111 1111 1111

Sau mdi lan dich, thuc hién delay dé c6 thé nhin thay.

Bai 5: Viét chwong trinh diéu khién 16 led don sang tit dan tir phai sang

trai, trai sang phai.
e Chuong trinh:
Cach 1:

#include <AT89X51.H>

signed char ;
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void delay(unsigned int

{ unsigned

int vy;

for(y=0;y<x;y++) {}

X)

¥
void main ()
{ PO = 0x00; P1 = 0x00; delay(5000);
while(1)
{
for(i=0;i<8;i++) //P0O sang dan
{ PO=(P0<<1)+0x01, delay(5000);}
for(i=0;i<8;i++) //P1 sang dan
{ P1=(P1<<1)+0x01; delay(5000);}
for(i=0;i<8;i++) //PO tat dan
{ PO=(P0<<1); delay(5000);}
for(i=0;i<8;i++); /[P1 tat dan
{ P1=(P1<<1); delay(5000);}
for(i=0;i<8;i++) //P1 sang dan tsp
{ P1=(P1>>1)+0x80; delay(5000);}
for(i=0;i<8;i++) //P0O sang dan tsp
{ PO=(P0>>1)+0x80; delay(5000);}
for(i=0;i<8;i++) //P1 tat dan tsp
{ P1=(P1>>1); delay(5000);}
for(i=0;i<8;i++) //PO tat dan tsp
{ PO=(P0>>1); delay(5000);}
¥
¥
Céch 2:
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#include <AT89X51.H>
signed char i;
unsigned int Z;
void delay(unsigned int  X)
{ unsigned int v;
for(y=0;y<x;y++) {}
¥
void XUAT2PORT()
{ PO = Z, P1 = (2>>8); }
void main()
{ zZ = 0x0000;  XUAT2PORT(); delay(5000);
while(1)
{ for(i=0;i<16;i++)
{ Z = (Z<<1)+0x01;  XUAT2PORT();
delay(5000);}
for(i=0;i<16;i++)
{ z = (Z<<); XUAT2PORT();
delay(5000);}
for(i=0;i<16;i++)
{ Z = (Z>>1)+0x8000; XUAT2PORT();
delay(5000);}
for(i=0;i<16;i++)
{ z = (2> XUAT2PORT();
delay(5000);}
¥
¥

Il. LED DON - GIAO TIEP NUT NHAN

Nut nhan, ban phim dé giao ti€ép gifta con nguoi va mach dién tor dé di€u
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khién, vi du: ban phim may tinh, ban phim dién thoai...may gidt tw dong c6 ban
phim chinh ché do, chon muc nuée.

C6 hai dang giao tiép vi diéu khién voi ban phim, nut nhan:

e H¢ théng it phim: diéu khién dong co 3 pha: gém cac nut Start;
Stop,Inv...
e H¢ théng nhiéu phim: ban phim may tinh, ban phim dién thoai...

Trong gi4o trinh nay, ching ta chi tim hiéu nhitng bai 1ap trinh don gian s
dung hé thong it phim.

Bai 1: Viét chwong trinh diéu khién 8 led don biang 2 nit nhin. Khi cip
dién thi 8 led tit, khi nhdn ON thi 8 led sang, khi nhan OFF thi 8 led tit.

o Luu do:

e Chuwong trinh:

#include <AT89X51.H>
#define ON P30
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#define OFF P31

void main ()
{ PO = 0x00;
while(1)

{ if(ON==0) {PO = OxFF:}
if(OFF=0) {PO = 0x00;}

e Giai thich chwong trinh:

Chuong trinh nay ching ta sit dung thém I&€nh #define (xem thém & muc
CAC THANH PHAN CUA CHUONG TRINH C — CHI DAN TIEN XU LY).

Bai 2: Viét chwong trinh diéu khién 8 led don bing 3 niit nhan ON, OFF,
INV. Khi cip dién thi 8 led tit. Khi nhan ON thi 4 led phai sang, 4 led trai tit.
Khi nhin INV thi 4 led sang thanh tit, 4 led tit thanh sang. Khi nhian OFF thi

8 led tit.

o So do mach

o Luudd
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e Chuong trinh:

#include <AT89X51.H>
#define ON P30
#define OFF P31
#define INV P32

unsigned char W;

void main ()
{ W=0x00; PO=W,
while(1)

{ if(W == 0x00)
{if(ON == 0) {W = OxO0F; PO = W;}}
else
{if(OFF == 0) {W = 0x00; PO =W:;}
if(INV == 0) {W=~W; PO=W;}
¥

e Gidai thich chwong trinh:
Lénh if thir nhat kiém tra xem W = 00 hay khong? Néu W = 00 thi méi kiém
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tra ¢6 nhan phim ON khong. Néu nhin ON thi gan bién W = OF va xuét ra port lam
4 led thap sang, 4 led cao tat. Néu W khic 00 tic 1a dd nhdn ON thi khong cin
kiém tra nhdn ON nita, chiing ta tién hanh kiém tra xem c6 nhan OFF khong?

Néu c6 nhan OFF thi gan bién W bang 00 va xuit ra port lam led tat. Néu
khong nhan OFF thi kiém tra xem c6 nhan phim dao chiéu INV khong? Néu c6
nhin INV thi dao gia tri cia W ( si dung Iénh ~W) 1oi xuit ra port 1am 4 led tat
thanh sang, 4 led sang thanh tat. Néu khong nhan INV thi quay lai kiém tra xem co
nhin OFF khong.

Trong chuong trinh nay chay thuc té thi do téc do cua vi diéu khién qua
nhanh, khi nhin déo chiéu thi do thoi gian nhan phim dai nén vi diéu khién thyc
hién trang thai dao led lién tyc, ta s& nhin thay 8 led sang ludn cho dén khi buéng
phim, hodc néu ta nhin nhanh thi trang thai dao cua led khong thé xac dinh rd rang.

Pé diéu khién chinh xac thi phai chéng doi phim nhan, rdi xir 1y chirc ning
va kiém tra budng phim.

Trong bai, chi ¢c6 phim INV giy ra anh hudng nén luu dd va chuong trinh
phai c6 thém phan chong doi va chd budng phim INV.

Bai 3: Viét chwong trinh diéu khién 8 led don bing 3 nut nhin ON, OFF,
INV. Khi cip dién thi 8 led tit. Khi nhan ON thi 4 led phai sang, 4 led trai tat.
Khi nhin INV thi 4 led siang thanh tit, 4 led tit thanh sang. Khi nhan OFF thi
8 led tit. Co sir dung thém chwong trinh chéng déi cho phim INV.

o Luudod

81



e Chuwong trinh

#include <AT89X51.H>
#define ON P30
#define OFF P31
#define INV P32
unsigned char W;
void delay(unsigned int x)
{ unsigned int y;
for(y=0;y<x;y++) {}
¥
void CHONGDOI_INV()
{ if(INV ==0)
{ delay(5000);
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if( INV == 0)

{delay(5000);
if( INV ==0)
{W=~W,; PO=W,
do {;}
while( INV == 0);}
[
void main ()
{ W=0x00; PO=W,;
while(1)

{ if(W == 0x00)
{if(ON == 0) {W = OxO0F; PO = W;}}
else
{if(OFF == 0) {W = 0x00; PO =W:;}
CHONGDOI_INV ();
¥

e Gidai thich chwong trinh:

Chuong trinh c6 chuong trinh con c6 tén goi CHONGDOI INV, ¢ chuong
trinh con nay s& kiém tra xem c6 nhan phim INV khong, néu c6 nhan thi goi ham
delay, sau d6 kiém tra 1n 2 xem con nhan INV hay khong, néu con thi thuc hién
delay 1an 2 va kiém tra 1an 3 con nhan phim INV khong. Néu con thi xir Iy dao led,
Xuét ra port, sau d6 thyc hién vong ldp do while dé cho nha phim thi thoat. Néu
khong nhan INV thi thoat ngay lan diu hoic sau delay ma khong con nhan thi van
thoat.

IIl. LED 7 DOAN
1.1GIOI THIEU VE LED 7 POAN

Chtic nang led 7 doan 13 hién thi s6 thap phan.
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Co6 2 loai led 7 doan, loai anode chung va cathode chung, trong bd thi
nghi¢ém dung led anode chung, mirc 0 lam doan tuong trng cua led sang, mrc 1 lam
doan tuong tng cta led tt.

Céc phuong phap diéu khién led 7 doan:

e Diéu khién led 7 doan truc tiép: mbi port chi diéu khién 1 led 7 doan.
e Diéu khién led 7 doan bang phuong phap quét: mdi port co thé diéu
khién nhiéu led 7 doan.

Bang ma 7 doan cua cac so tir 0 dén 9 nhu sau:
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1.2 PIEU KHIEN LED 7 POAN TRUC TIEP
Bai tap 1: Viét chwong trinh diéu khién 2 led 7 doan hién thi 2 s6 0 va 1.

o So do mach
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e Chuwong trinh

#include <AT89X51.H>

void main ()

{
while(1)
{ PO=0xF9; P1=0xCO0;}

Bai tap 2: Viét chwong trinh diéu khién 1 led 7 doan dém tir 0 dén 9 dung
port 0.

o Luudd
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e Giii thich luu do

B1: 10 mi 7 doan cua 10 s6 thap phan tu 0 dén 9 duogc luu vao bo nho.

B2: Cho bién DEM bit dau tir 0.

B3: Chuyén d6i gia tri ctua bién DEM dang s6 nhi phin thanh s6 BCD
hang don vi va hang chuc, chuyén ma BCD thanh mé 7 doan rdi goi ra port
diéu khién led sang dung sb thap phan.

B4: Thuc hién delay dé tri hodn sau d6 ting bién DEM Ién 1.

B5: So sanh bién DEM xem bang 10 hay chua? Néu chua bang 10 thi
quay budc 3, néu bang 10 thi quay lai budc 2.

e Chuwong trinh

#include <AT89X51.H>

unsigned char
MA7D[10]={0xC0,0xF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90};

signed char DEM;

void delay(unsigned int x)

{ unsigned int y;
for(y=0;y<x;y++) {}

¥

void main ()
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while(1)
{
for(DEM=0;DEM<10;DEM++)
{P0 = MA7D[DEM]; delay(20000);}
¥

e Gidai thich chwong trinh:

Sau phan khai bao thu vién 1a khai bio mang 10 ky ty ctia 10 md 7 doan tir 0
dén 9, tén ctia mang 1a MAT7D, kiéu ky tu khong dau.

Tiép theo 1a chuong trinh khai bao bién DEM kiéu sé nguyén c6 dau.

Chuong trinh con delay v&i tham s truyén 1a 20000.

Chuong trinh chinh cho vong 1ap for v6i bién DEM chay tir 0 dén 10, mdi
lan ting 1én 1 don vi va ldy mi 7 doan trong mang MA7D véi chi s6 1a bién DEM.
Néu bién DEM bat dau 1a 0 thi ldy phan tir thir 0 ciia mang 14 0xc0, sau do lay
bién DEM ting 1én, luc nay lay phan tir thtr 1 cua mang 13 OXF9, tuong tu cho dén
khi bang 9 thi 14y phan tir thir 9 ctia mang 1a 0x90. Cac phan tir cia mang s& dugc
gan cho Port 0 dé diéu khién led sang 1an luot tir 0 dén 9.

Bai tap 3: Viét chwong trinh diéu khién 1 led 7 doan dém tir 9 vé 0 dung
Port 0.

o Goiy: hiéu chinh vong lap for:

for(DEM=9;DEM>-1;DEM--)
{PO=MA7D[DEM]; delay(20000);}

Bai tap 4: Viét chwong trinh diéu khién 2 led 7 doan dém tir 00 dén 99.

o Luwu do: xdy dwng lwu d6 twong tw nhw bai tdp 2 (Chii y: so sdnh bién
DEM véi 100)
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e Chuong trinh:

#include <AT89X51.H>

unsigned char
MA7D[10]={0xC0,0xF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90};

signed char DEM,CHUC,DONVI,

void delay(unsigned int x)

{ unsigned int y;
for(y=0;y<x;y++) {}

}
void main ()
{
while(1)
{
for(DEM=0;DEM<100;DEM++)
{ DONVI=DEM%10; CHUC = DEM/10;
PO = MA7D[DONVI]; P1=MA7D[CHUC];
delay(10000);
}
}
}

e Gidai thich chwong trinh:

Vong lap for cho bién DEM ting tir gia tri 0 1én dén nho hon 100, mdi lan
tang 1 roi thuc hién cac 1énh:

Lénh DONVI=DEM%10 s lay gia tri bién DEM chia cho 10 va gan sb du
cho bién DONVI. Lénh CHUC=DEM/10 s& lay gi4 tri bién DEM chia cho 10 va
gan két qua cho bién CHUC. Vi dy: bién DEM =15 thi sau khi thuc hién 2 1énh
chia ta s& c6 bién DONVI = 5 va CHUC=1.

Hai 1énh trén c6 chtrc ning tich hang chuc va hang don vi ctia bién DEM
thanh 2 s6 doc lap dé gidi ma 7 doan.
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Hai 1énh tiép theo tién hanh giai ma 7 doan va gan cho 2 port dé hién thi trén
2 led.

Bai tip 5: Viét chwong trinh diéu khién 2 led 7 doan dém tir 00 dén 25.
Bai tip 6: Viét chwong trinh diéu khién 2 led 7 doan dém tir 05 dén 25.
Bai tap 7: Viét chwong trinh diéu khién 2 led 7 doan dém tir 99 dén 00.
Bai tap 8: Viét chwong trinh diéu khién 3 led 7 doan dém tir 000 dén 199.

o Luwu do: xdy dung lwu do twong tw nhw bdi tip 2 (Chii y: so sdnh bién
DEM véi 200)
e Chuong trinh:

#include<AT89X51.H>

unsigned char
MA7D[10]={0xC0,0xF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90};

signed char DEM,DEMT, TRAM,CHUC,DONVI;
void delay(unsigned int x)
{ unsigned int y;

for(y=0;y<x;y++) {}

¥
void GIAIMA_HIENTHI ()
{
DEMT=DEM;
DONVI=DEMT%10;  DEMT=DEMT/10;
CHUC=DEMT%10; TRAM=DEMT/10;
PO=MA7D[DONVI]; P1=MA7D[CHUC];
P2=MA7D[TRAM];
¥
void main ()
{
while(1)
{
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for(DEM=0;DEM<200;DEM++)
{GIAIMA_HIENTHI(DEM); delay(20000); }

e Gidai thich chwong trinh:

Trong bai, bién DEM chay tir 0 dén 199, gi4 tri cua bién DEM gom hang
don vi, hang chyc, hang trim nén phai chia dé liy hang don vi, hang chyc, hang
tram.

Bai tip 9: Viét chwong trinh diéu khién 3 led 7 doan dém tir 255 dén 000.

Bai tip 10: Viét chwong trinh diéu khién 3 led 7 doan dém tir 000 dén 150 roi
dém xudng 000.

(Goi y: Cho vong lip for dém lén sau dé thwe hi¢n vong lip for cho dém
xuong.)

Bai tap 11: Viét chwong trinh diéu khién 3 led 7 doan dém tir 000 dén 999.

1.3 PIEU KHIEN LED 7 POAN BANG PHUONG PHAP QUET

Khi s6 led 7 doan can nhiéu hon vi du nhu 8 led thi ta khong thé két ndi truc
tiép 1 Port diéu khién 1 led vi khong du port. C6 nhiéu phuong phap mé rong dé
diéu khién dugc nhiéu led, trong tai liu nay sé trinh bay phuong phap quét 8 led
dung 2 port.

Pé diéu khién 8 led 7 doan can dung 16 duong diéu khién: 8 duong diéu
khién 7 doan a, b, ¢, d, e, f, g, dp va 8 duong diéu khién dong ngét transistor.

Tai mdi thdi diém ta chi cho 1 transistor dan va 7 transistor con lai tit, dit
liu g&i ra s& sang trén led twong tmg voi transitor dan. Sau d6 cho 1 transitor khac
dan va guri dir liéu hién thi cho led d6, qua trinh diéu khién nay dién ra lan luot cho
dén khi hét 8 led. Do toc d6 quét nhanh hon dap tng ciia mit nén ban khong nhin
thy led tit ma sé& thay 8 led sang 1 luc.

Bai tap 1: Viét chwong trinh diéu khién hién thi tir s6 0 dén s6 7 trén 8 led
dung phwong phap quét. Sir dung Port 1 diéu khién 8 transistor déng ngit va
Port 2 di¢u khién 8 led.

o Sodo mach

91




o Luudo

e Chuwong trinh

#include <AT89X51.H>

void delay(unsigned int x)

{ unsigned int y;
for(y=0;y<x;y++) {:}

¥

void main ()

{
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while(1)

{
P2=0xC0; P1 0=0; delay(200); P1 0=1,
P2=0xF9; P1 1=0; delay(200); P1 _1=1,
P2=0xA4; Pl 2=0; delay(200); P1_2=1;
P2=0xB0; Pl 3=0; delay(200); P1 3=1,
P2=0x99; P1 4=0; delay(200); P1 4=1,
P2=0x92; Pl 5=0; delay(200); P1 5=1,
P2=0x82; Pl 6=0; delay(200); P1 6=1,
P2=0xF8; P1 7=0; delay(200); P1_7=1,

¥

e Gidai thich chwong trinh:
Lénh P2=0xCO0 c6 chirc ning gan ma s 0 cho Port 2.

Lénh P1_0=0 c6 chirc ning lam bit thir 0 ctia Port 1 xudng murc 0 dé
transistor cAp dong cho led, 1énh delay(200) tri hodn 1 ms sau d6 tit transitor dé tat
led.

Lip lai cho led tiép theo, thoi gian delay nho khoang 1ms thi ta s& thiy 8 led
sang, delay 16n hon thi led s€ sang chap chon hoac ting led sang.

Bai tap 2: Viét chwong trinh dém tir 00 dén 99 hién thij trén 2 led 7 doan
bang phuwong phap quét.

o Luudd

93




Chuwong trinh

#include <AT89X51.H>

unsigned char
MA7D[10]={0xC0,0xF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90};

unsigned char DEM,CHUC,DONVI, TAM;
unsigned char MCHUC,MDONVI,
void delay(unsigned int x)
{ unsigned int y;
for(y=0;y<x;y++) {}
¥
void HIENTHI_DELAY()
{ for(TAM=0;TAM<100; TAM++)
P2=MDONVI;  P1 0=0; delay(200); P1_0=1;
P2=MCHUC,; P1 1=0; delay(200); P1 1=1,
¥
void GIAIMA()
{ DONVI=DEM%10; CHUC=DEM/10;
MDONVI=MA7D[DONVI]; MCHUC=MA7D[CHUC];
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}

void main()
{
while(1)
{
for(DEM=0;DEM<100;DEM++)
{ GIAIMA();
HIENTHI_DELAY();
¥
¥
¥

BAI 4: BO PINH THOI
Ma bai: MP23-05

Gioi thi¢u:
Trong qué trinh viét chuong trinh ding vi diéu khién dé van hanh mot hé
théng thi viéc khaoi tao va doc dung bo dinh thoi 1a mot van dé quan trong.
Viéc hiéu va st dung dting chirc nang cua bo timer 1a mot yéu cau cap
thiét trong viéc lap trinh cho vi diéu khién. Trong bai 4, chiing ta di vao tim
hiéu cach thuc khai tao va st dung bd dinh thoi cua vi diéu khién.
Muc tiéu:
- Trinh bay c4u tao va cac ché do 1am viéc cua bd dinh thoi 8051 theo noi dung
da hoc
- Thyc hién khai tao bo nhé dung yéu cau ki thuat
- Thuyc hién doc bd dinh thoi trong khi hoat dong dung yéu cau ky thuat
- Thyc hién lap trinh diéu khién dung bo dinh thoi dung yéu cau ki thuat
NoQi dung chinh:
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. MO DAU

La chudi cac FF (mdi FF 1a 1 mach chia 2).
B0 dinh thot
(TIMER)

Ngo6 vao: nhan tin hiéu xung clock tir nguon xung.

Ng6 ra: truyén tin hiéu xung clock cho FF bao tran (co tran)

f: tan sO xung ngod vao.
Bo dinh thoi n bit

f (ngo6 vao) — .
(ng ) (n tang)

n 2 2 ~
— 2" gon tan sh xung ngod ra.

n: s6 FF trong bé dinh thoi.

e Tan sd: tin s6 xung ngd ra bang tan sb xung ngd vao chia cho 2",

e Gi4 tri: gia tri nhi phan trong cac FF ctia bd dinh thoi 1a s dém cia cac
xung clock tai ngd vao tir khi bo dinh thoi bat dau dém.

e Tran: xay ra hién tugng tran (co tran=1) khi sé dém chuyén tir gia trj 16n
nhat xuéng gia tri nho nhat cua bo dinh thoi.

Vi du: BO dinh thoi 16bit (chira 16 FF bén trong).

v Té\ll’l Sé: fOUT = f|N / 216 = f|N / 65536
v Gié tri: s6 dém nay trong khoang 0 (0000H) — 65535 (FFFFH).
v Tran: co tran bang 1 khi s6 dém tir FFFFH chuyén xuéng 0000H.

e Ung dung dinh thoi gian( TIMER): b6 dinh thoi duoc 1ap trinh sao
cho s€& tran sau mot khoang thoi gian da qui dinh va khi do co tran cua bd
dinh thoi s& bang 1.

e Ung dung dém sw kién (COUNTER): dé xac dinh sb 1an xuat hién cua
mdt kich thich ngoai t6i mot chan cua chip 8051 (kich thich la sw chuyén
trang thdi tir 1 xuéng 0).

. ffng dung tao toc do baud cho port néi tiép
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TCON: Diéu khién bo dinh thoi.
TMOD: Chon ché do cho b dinh thoi.
TLO: Byte thap ctia bo dinh thoi 0.
Thanh ghi clurc nang dac biét TL1: Byte thap cta bo dinh thoi 1
cua bo dinh thoi THO: Byte cao cua bo dinh thoi 0.
TH1: Byte cao cua b dinh thoi 1.

II. THANH GHI SFR CUA TIMER

1. THANH GHI CHE PO TMOD

Thanh ghi TMOD (Timer Mode Register) chtra cac bit ding dé thiét lap ché
do hoat dong cho bd dinh thoi 0 va bd dinh thoti 1.

Thanh ghi TMOD dugc nap mot gia tri mot lan tai thoi diém bat dau cua
chuong trinh dé qui dinh ché d6 hoat dong ctia cac bd dinh thoi.

Céu tric thanh ghi TMOD:

GATE| C/T| M1 MO | GATE C/T| M1 MO

TIMER 1 TIMER O

V61 TIMER O:

MO: Bit chon ché do hoat dong cho bo dinh thoi.
M1: Bit chon ché dd hoat dong cho bo dinh thoi.
C/T: Bit chon chtrc ndng dém hodc dinh thoi.
v' C/T=1: Bo dinh thoi 12 bo ¢ém (Counter).
v C/T=0: B6 dinh thoi la bd dinh khoang thoi gian (Timer).
GATE: Bit diéu khién cong.
v GATE=0: B0 dinh thoi hoat dong khi bit TRO=1 (diéu khién
bang phan mém).
v GATE=1: B6 dinh thdi hoat don khi chan INTO=1 (diéu khién
bang phan cing).

Vor TIMER 1:

e MO: Bit chon ché d¢ hoat dong cho b dinh thoi.
e MI: Bit chon ché d¢ hoat dong cho bo dinh thoi.
e C/T: Bit chon churc ndng dém hodc dinh thoi.
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v' C/T=1: B6 dinh thoi 1a bd dém (Counter).
v' C/T=0: B6 dinh thoi 13 bd dinh khoang thoi gian (Timer).
e GATE: Bit diéu khién cong.
v GATE=0: B¢ dinh thoi hoat dong khi bit TR1=1 (diéu khién
bang phan mém).
v GATE=1: B6 dinh thdi hoat don khi chan INT1=1 (diéu khién
bang phan cing).

Céc ché d6 hoat dong cua bo dinh thoi:

M1| MO| Chédd M ta
0| 0 0 Ché do dinh thoi 13 bit
0] 1 1 Ché d¢ dinh thoi 16 bit
110 2 Ché d¢ dinh thoi 8 bit tu dong nap lai

Ché do chia sé dinh thoi:

e TIMER 0: duogc tach ra lam 2 timer 8 bit.
v' Timer 8 bit TLO dugc diéu khién bdi cac
bit cua TO.
1 1 3 v' Timer 8 bit THO dugc diéu khién boi
cac bit cua T1.
e TIMER 1: khong duoc hoat dong & ché do
nay.

2. THANH GHI PIEU KHIEN TCON

Thanh ghi TCON (Time Control Register) chira cac bit dung dé diéu khién
va bao trang thai cuia bg dinh thoi 0 va bo dinh thoi 1.

CAu trac thanh ghi TCON:

TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO

Hoat dong cua thanh ghi TCON dugc tom tit trong bang dudi day:

Bit Ky Chirc nang
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hi¢u
7 TF1 | Co tran Timer 1.
Bit diéu khién Timer 1 dém/ngimg dém:
6 TR1 e TRI=I thi timer dugc phép dém khi c6 xung.
e TRI1=0 thi timer khong dugc phép dém (ngimg).
5 TFO | Co tran Timer O.
Bit diéu khién Timer 0 dém/ngimg dém:
4 TRO e TRO=I thi timer dugc phép dém khi c6 xung.
e TRO=0 thi timer khong dugc phép dém (ngimg).
Co bao ngit INTI.
3 IE1 .y .
[E1=1 khi tin hi€u ngat xuat hién tai chan INTI.
Bit lua chon ngt INT1 tic dong bang murc hay canh:
2 IT1 e IT1=0 thi ngit INTI tic dong bang mirc.
e IT1=1 thi ngit INTI tac dong bang canh xudng.
Co bao ngit INTO.
1 IEO .y .
IEO=1 khi tin hi€u ngat xuat hién tai chan INTO.
Bit lua chon ngat INTO tac dong bang murc hay canh:
0 ITO e ITO0=0 thi ngit INTI tic dong bang mirc.
e ITO=1 thi ngat INT1 tac dong bang canh xudng.

Khi Timer bi tran thi c& tran TFx =1, ta c6 thé x04 x04 cd ngit bang phan
mém hoic tu dong xo04 khi vi diéu khién thuc hién chuong trinh con phuc vu ngét

Timer.

Khi c6 ngit xay ra & ngd vao INTx s& lam co IEx 1én mirc 1.

Khi vi diéu khién thuc hién chuong trinh con phuc vu ngét INTx thi twr dong

x04 ludn co bao ngat IEx.

Chay: “x” 1a 0 hoac 1 néi chung cho ca TO va T1 hoac INTO va INTI.

99




I1l. CAC CHE PO LAM VIEC

1. CHE PQ TIMER 13 BIT

O ché d6 nay 8 bit cao st dung hét 8 bit ctia thanh ghi THx, 5 bit con lai chi
st dung 5 bit trong $6 thép cua thanh ghi TLx dé tao bd dinh thoi, con 3 bit cao cua
thanh ghi TLx khong st dung.

Xung nhip timer — ILx THx — TFx

(5 bit) (8 bit) (Co bao tran)

O ché do nay thi gia tri dém 16n nhit 1a 2% = 8192 tic 1a dém tir <0 0000
0000 0000B” dén “1 1111 1111B” (0000H dén 1FFFH).

Khi c¢6 xung clock, bo dinh thoi bat ddu dém 1én tir gia tri chta trong
THX/TLX.

Xay ra tran (co tran TFx=1) khi s dém chuyén tir 1FFFH sang 0000H va
dém s& tiép tuc dém 1én tur gia tr1 0000H.

2. CHE PO TIMER 16 BIT
Ché d6 nay sir dung thanh ghi THx va TLx dé tao ra bo dinh thoi.

Xung nhip timer — ILx THx R TFx

(8 bit) (8 bit) (Co bao tran)

O ché d6 nay thi gia tri dém 16n nhét 1a 2'° = 65535 tac 1a dém tir <0000
0000 0000 0000B” dén “1111 1111 1111 1111B” (0000H dén FFFFH).

Khi c¢6 xung clock, bo dinh thoi bat ddu dém 1én tir gia tri chta trong
THX/TLX.

Xay ra tran (co tran TFx=1) khi s6 ¢ém chuyén tir FFEFFH sang 0000H va
dém sé tiép tuc dém 1én tir gid tri 0000H.

3. CHE PO TU NAP LAI 8 BIT

O ché d6 nay byte thap TLx cta timer lam viéc nhu mot timer 8 bit trong khi
d6 byte cao THx cua timer dung dé luu trir gia tri dé nap lai cho thanh ghi TLx.
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o TLx TEFx
Xung 11111p timer —» (8 bit) (Co bdo trem)

-

THx
(8 bit)

S6 dém & ché do nay tir “0000 0000B” dén “1111 11117 (00H dén FFH).

Khi c¢6 xung clock, bd dinh thoi bat dau dém tir gia tri chtra trong TLx (THX
khéng thay doi gid tri).

Xay ra tran (co tran TFx=1) khi s6 dém chuyén tir FFH sang 00H, dong thoi
gia tri trong THx s€ dugc nap vao TLx va viéc dém s& tiép tuc dém 1én tir gia tri
chtra trong thanh ghi TLX (gid tri ndy bang véi gid tri ciia THx).

4. CHE PQ PINH THOI CHIA SE
O ché d6 nay:
e B0 dinh thoi 0 duoc chia ra:
v B0 dinh thoi 8 bit thir I:
» St dung thanh ghi TLO dé tao ra bo dinh thoi.

S6 dém: 00H — FFH.
Thanh ghi TLO chtra gia tri cua bg dinh thoi.
Khi ¢6 xung clock, bd dinh thoi bat diu dém 1én tir gia tri
chtra trong TLO.

> Xay ra tran (co tran TF0=0) khi s6 dém chuyén tir FFH sang

00H va viéc dém s& tiép tuc bat dau dém 1én tir gia tr1 00H.

v B0 dinh thoi 8 bit tha 1I:

» St dung thanh ghi THO dé tao ra bo dinh thoi.
S6 dém: 00H — FFH.
Thanh ghi THO chtra gia tri cia b dinh thoi.
Khi ¢6 xung clock, bd dinh thoi bat dau dém 1én tir gia tri
chtra trong THO.

> Xay ra tran (co tran TF1=0) khi s6 dém chuyén tir FFH sang
00H va viéc dém sé& tiép tuc bat dau dém lén tir gia tr1 O0H.

e B0 dinh thoi 1: khéng hoat dong & ché do nay.

Y V V

Y V V
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Xung nhip TLO TFO
timer > (THO) |—* (THO)

(Co bao tran)

IV. NGUON CAP XUNG CHO TIMER
Nguén xung bd dinh thoi duge tao ra tu:
e Mach dao dong trén chip — dung cho tinh ndng dinh tho1 gian.

e Xung kich thich bén ngoai — dung cho tinh ning dém su kién.

1. TRUONG HQP PINH THOI GIAN

Néu C/T=0 thi:

e B0 dinh thoi dugc dung dé dinh thoi gian (Timer).
e Ngudn xung clock dinh thoi duoc 1iy tir mach dao dong trén chip.
Chay:

e Tin sb xung clock cung cap cho bd dinh thoi bang 1/12 tan sd cua
mach dao dong trén chip 8051.

e Thoi gian dinh thoi 1a khoang thoi gian dugce tinh tir lac bd dinh thot
bat dau dém 1én (ur gid tri chira trong cdc thanh ghi THx/TLX) cho
dén lac bd dinh thoi bat du tran (thoi gian ndy phu thudc vao gid tri
ban dau dwoc nap cho cdc thanh ghi THx va TLx).

2. CHUC NANG PEM SU KIEN
Néu C/T=1 thi:
e B0 dinh thoi dugc dung dé dém sy kién (Counter).

e Ngudn xung clock dinh thoi dugc 1ay tir xung kich thich tai hai chan
TO va T1 cua chip 8051.

Cha y: o



e Tan s6 kich thich tdi da cho phép tai chdn TO va T1:
fTO,Tl(MAX) = friver / 2

frimer © tan s xung clock dinh thoi.

f roT1MAX) tan so kich thich tdi da cho phép tai TO va T1

V. KHOI PONG, DUNG, PIEU KHIEN TIMER
o Cach 1: (thuong ding dé dinh thoi gian).
Piéu kién sir dung: bit GATE=0
(Phwong phdp diéu khién bang phin mém)
— B0 dinh thoi x chay khi bit TRx =1.
— B0 dinh thoi x dung khi bit TRx=0.
o Cach 2: (thuong ding dé do dj rong xung tai chdn INTx)
Piéu kién sir dung: bit GATE=1 va bit TRx=1
(Phwong phap diéu khién bting phén cung)
— B0 dinh thoi x chay khi chan INTx=1.
— B0 dinh thoi x chay khi chan INTx=0.

VI. KHOI TAO VA TRUY XUAT THANH GHI TIMER

1. KHOI TAO BOQ PINH THOI
Trude khi cac b dinh thoi hoat dong can phai:
e Qui dinh ché d6 ctia bd dinh thdi — Thanh ghi TMOD.
e Quy dinh diém bat ddu dém cua bd dinh thoi (khodng thoi gian dinh
thoi)
— Thanh ghi THX/TLXx.

2. TRUY XUAT GIA TRI CUA BOQ PINH THOI PANG HOAT PONG

Trong cac ung dung thyc té, ta cAn phai doc gia tri (ndi dung) chira trong cac
thanh ghi dinh thoi THx/TLx trong khi bd dinh thdi van dang hoat dong. Do gia tri
cua bd dinh thoi duge chira trong ca hai thanh ghi THx va TLx nén ta phai doc hai
thanh ghi nay bang hai dong Iénh lién tiép nhau. Mot sy sai pha c6 thé xut hién
néu co su tran tir byte thap chuyén sang byte cao giita hai 1an doc va do véy ta
khong thé doc dung gia tri can doc.
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Giai phap dua ra 1a trude tién ta phai doc byte cao, ké dén doc byte thip va
roi doc byte théip thém 1an nira. Néu byte cao thay doi gia tri, ta 1dp lai thao tac doc
vira néu.

3. CAC KHOANG THOI GIAN PINH THOI

Khéo sat trude hop 8051 dung thach anh 12MHZ:
e Khoang thoi gian dinh thoi ngan nhat (ps): 1
e Khoang thoi gian dinh thoi dai nhat (ps):

v =10 — Dung cac 1énh.

v <256 — Dung b0 dinh thoi 8 bit tu dong nap lai.
v’ <65536 — Dung bd dinh thoi 16 bit.

v Khéng gidi han — Dung bo dinh thoi 16 bit + cac vong lap.

VII. TIMER 2 CUA 8052

Céc thanh ghi ciia timer/couter T2 bao gém: thanh ghi TL2, TH2, thanh ghi
T2CON, thanh ghi T2MOD, thanh ghi PCAP2L va RCAP2H.

Timer/Counter T2 c6 thé dung dé dinh thoi timer hodc dung nhu bo dém
counter dé dém xung ngoai dua dén ngd vao P1.0.

Timer/Counter T2 ¢6 3 kiéu hoat dong: dém tu dong nap lai, ché do Capture

va thiét 1ap téc do baud dé phuc vu cho truyén dit liéu.

1. KHAO SAT THANH GHI T2MOD
Céu trtc thanh ghi T2MOD:

T20E |DCEN

BIT 7 BITO

Bit DCEN (Down Counter Enable): khi bang 0 thi chi dém 1én, khi bang 1
thi T2 duoc dinh cau hinh nhu b dém 1én/xubng.

Bit T20E: bit cho phép T2 Xuét.

2. KHAO SAT THANH GHI T2CON
Céu tric thanh ghi T2CON:

TF2 |EXF2 |RCLK|TCLK|EXENZ2| TR2 C/T_2 CP/RL2
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T2CON:

BIT 7

BITO
Chirc néing ciia thanh ghi diéu khién

Bit

Ky hi¢u

Chirc nang

TF2

Co tran Timer 2

EXF2

Co bao ¢o xung ngoai dua dén T2XE cta T2: 1én 1 khi xay
ra & ché do capture hoac nap lai dit li¢u chuyén trang thai tu
1 sang 0 & ngd vao T2EX va EXEN2=1. Khi cho phép T2
ngét, EXF2=1 thi CPU s¢€ thuc hién chuong trinh con phuc
vu ngat T2, bit EXF2 phai xo04 bang phan mém. Bit EXF2
khong tao ra ngt & ché do dém Ién/xudng.

RCLK

Bit cho phép nhan lya chon xung clock dé nhan dit liéu ndi
tiép:
e Khi bit RCLK=1 thi T2 tao tdc d6 baud cho port ndi
tiép dé nhan dir liéu con timer T1 s& cung cip toc do
boud cho port ndi tiép dé phat di liéu di.
e Khi bit RCLK=0 thi T1 s& tao toc d6 baud d& nhan dir
ligu.

TCLK

Bit cho phép nhan Iya chon xung clock dé phat dir li¢u nbi
tiép:
e Khi bit TCLK=1 thi T2 tao tbc d6 baud cho port ndi
tiép dé nhan dir liéu vé.
e Khi bit TCLK=0 thi T1 s& tao tbc d6 baud dé nhan dit
ligu.

EXEN2

Bit cho phép tac dong bén ngoai:

e EXEN2=1] thi cho phép xuit xung bao hiéu ¢ ngd ra
T2EX khi hoat dong & ché do capture hodc ché do nap
lai v6i diéu kién 1a T2 khoéng duoc dung dé tao toc do
baud.

e Khi EXEN2=0 thi khong cho phép xuat tin hiéu ra
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ngoai.

2 TR2

Bit diéu khién Timerl dém/ngimg dém:
e TR2=1 thi timer 1 dugc phép dém xung.
e TR2=0 thi timer 1 khong duoc phép dém xung
(ngumng).

1 CIT2

Bit lua chon counter hay timer: (tich cuec canh xuéng)

e C/T2=1: dém xung tir bén ngoai dwa dén ngd vao T2.
e (C/T2=0: dinh thoi dém xung ndi bén trong.

0 | CPIRL2

Bit lua chg;u;hé do capture hay tu dong nap lai:

e CP/RL2=1: thi hoat dong Capture va khi két thic
chuyén sang trang thai tir 1 sang 0 ¢ ngd ra T2EX khi
bit EXEN2=1.

e CP/RL2=0: thi hoat dong dém va tu dong nap lai va
khi tran hodc khi ngd vao T2EX chuyén trang thai tir 1
sang 0 néu bit EXEN2=1.

Khi bit RCLK hoac TCLK=1 thi bit nay xem nhu bd.

3. CHE PQ CAPTURE
Khi CP/RL2=1 thi timer hoat dong & ché d¢ capture.
C6 2 lya chon tuy thudc vao bit EXEN2 trong thanh ghi T2CON.

Néu bit EXEN2=0 thi T2 14 timer hay counter 16 bit va khi dém tran thi lam
co tran 1én 1 va phat sinh ngit néu cho phép.

Néu bit EXEN2=1 thi T2 hoat dong dém binh thudng nhung néu cé chuyén
trang thai clia xung bén ngoai dwa dén ngd T2EX (canh xudng) thi gia tri dém cua
cap thanh ghi TH2 va TL2 s€ nap sang cdp thanh ghi RCAP2H va PCAP2L tuong
ng, dong thoi lam bit EXF2 trong T2CON 1én 1, c& EXF2 ¢6 thé tao yéu cau ngat

giong TF2.

4. KHAO SAT CHE PQ PEM TU PONG NAP LAI

Khi CP/RL2=0 thi timer hoat dong & ché do dém tu dong nap lai. O ché do
nay thi T2 c6 thé 1ap trinh dé dém 1én hodc xuéng phu thudc vao bit DCEN.
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Khi reset thi bit DCEN bﬁng 0 nén ché d6 dém mic nhién 1a dém 1én. Khi
1ap trinh lam bit DCEN bﬁng 1 thi hoat dong dém 1én hodc dém xuéng phu thudc
vao gia tri cua bit & ngod vao T2EX.

VIII. CAC THANH GHI, CAC BIT CUA TIMER TRONG NGON NGU

KEIL-C

Trong ngdn ngir lap trinh Keil-C di dinh nghia sin cac tén thanh ghi va bit
ctia cac thanh ghi. Ban can phai biét cac tén thanh ghi va céac bit dé 1ap trinh.

Thu vién da dinh nghia cac thanh ghi va cac bit timer/counter bao gdm:

TCON Bit Registers TMOD bit Values
sbit ITO = 0x88; #define TO_MO_ 0x01
sbit IEO = 0x89; #define TO_M1_0x02
sbit IT1 = Ox8A; #define TO_CT_ 0x04
sbit IE1 = Ox8B; #define TO_GATE_ 0x08
sbit TRO = 0x8C; #define T1L_MO_ 0x10
sbit TFO = 0x8D; #define TL_M1_0x20
sbit TR1 = Ox8E; #define T1_CT_ 0x40
sbit TF1 = Ox8F; #define TL_ GATE_ 0x80

#define TL_MASK _0xFO
#define TO_MASK _OxOF

Thanh ghi TCON va cac bit c6 dia chi xac dinh, vi du “sbit TF1 = 0x8F” la
bit tran cua Timer 1 c6 dia chi la 0x8F. Thanh ghi TMOD khong cho phép truy
xuét bit, mdi bit co 1 gid tri twong tng, vi du: bit “T0_CT” dugc gan c6 gia tri 1
0x04 tuong Ung voi ché d6 dugc chon 1a counter, mic nhién khong chon thi hoat
dong & ché do timer.

IX. LUYEN TAP

Bai tap 1: Thiét 1ap ché dd hoat dong cho Timer 0: 13 counter, ché d¢ 1.
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Giai:
TMOD =T0 CT+ T0_MO_;

Vi 1énh nay thi gan gié tri cho thanh TMOD bang :
0x04 + 0x01 = 0x05 (0000 0101).

Bai tap 2: Thiét 1ap ché do hoat dong cho Timer 0: 1a timer, ché d¢ 2.

Giai:
TMOD =T0_M1_;

Vi 1énh nay thi gan gié tri cho thanh TMOD bang:
0x02 (0000 0010).

Bai tap 3: Thiét 1ap ché do hoat dong cho Timer 1: 1 timer, ché dj 1;
Timer 0: 13 counter, ché d¢ 1.

Giai:
TMOD =T1 MO +TO CT_+T0 MO _;
Véi 1énh nay thi gan gié tri cho thanh TMOD bang:
0x10 + 0x40 + 0x10 = 0x15 (0001 0101).

Bai tip 4: Viét chwong trinh diéu khién 2 led 7 doan dém GIAY (tir 00
dén 59) sir dung Timer 0 dé dinh thoi gian.

o Luudod
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UvUyU /™ i v LLUY

v

DELAY1S
GIAY=GIAY+1

v

END

e Chuong trinh:

#include<AT89X51.H>

unsigned char
MA7D[10]={0xC0,0xF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90};

signed int GIAY,CHUC,DONVI;
void DELAY_TIMERO()

{ int BDN;
TRO =1;
for (BDN=0;BDN<20;BDN++)
{ do {}
while(TF0==0);
TF0=0;THO=0x3C; TL0=0xBO0;
¥
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TRO=0;

¥
void main()
{
TMOD=T0_MO_; THO0=0x3C; TL0=0xBO0;
while(1)
{
for(GIAY=0;GIAY<60;GIAY++)
{ CHUC=GIAY/10; DONVI=GIAY%10;
PO=MA7D[DONVI]; P1=MA7D[CHUC];
DELAY_TIMERO();
¥
¥
¥

e Gidai thich chwong trinh:

Chuong trinh chinh ¢6 chttc nang khéi tao Timer 0 hoat dong dinh thoi ché
d6 1, gia tri bat ddu dém cho Timer 1a 3CBOH (fwong itng véi 15536) gan cho cip
thanh ghi THO va TLO dé dém 50000 xung c6 chu ky 1ps, thach anh st dung 1a
12MHz.

Cho bién GIAY chay tir 0 dén 59, tién hanh tach hang chuc va hang don vi
dé giai ma va goi ra 2 port dé hién thi trén 2 led 7 doan.

Sau do goi chuong trinh con delay 1s dung Timer.

Chuong trinh con delay dung timer c6 tén la “DELAY TIMERO()” thyuc
hién cac Iénh:

Gan TRO bang 1 dé Timer bat ddu dém, cho bién dém ngit chay tir 0 dén 19
14 20 1an, mdi 1an 1am 1énh do while(TF==0) — 1énh nay kiém tra c& tran TFO cua
Timer 0, néu chua tran thi tiép tuc cho, khi tran thi tién hanh xo4 cd tran béng 1€nh
TF0=0 va khoi gan gia tri xuat phat dé ¢ém 50000 xung tiép theo, cho dén khi
BDN bang 20 thi két thuc, ngimg Timer va thoi gian delay dugc 1 gidy, tré lai
chuong trinh chinh dé thuc hién tiép.
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Bai tip 5: Viét chwong trinh ding vi diéu khién dém xung ngoai ding
Timer 0, két qua dém hién thi trén 3 led 7 doan két ndi truc tiép véi 3 port,
giéi han dém tir 0 dén 120, khi bing 120 thi quay vé 0.

o So do mach

o Luudod
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e Chuwong trinh

#include <AT89X51.H>

unsigned char
MA7D[10]={0xC0,0xF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90};

int KQD;

unsigned char DVI,CHUC, TRAM,;

void GIAIMA_HIENTHI()

{
DVI=KQD%10; KQD=KQD/10;
CHUC=KQD%10; TRAM=KQD/10;
PO=MA7D[DVI];

P1=MA7D[CHUC];
P2=MA7D[TRAM];
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}

void main()
{
TMOD=0x05; TRO=1,
while(1)
{ KQD=TLO; GIAIMA_HIENTHI();
if(TLO==120) {TLO0=0;}

BAI 5: NGAT
Ma bai: MP23-06
Gioi thi¢u:
Lap trinh cho vi diéu khién bang céach gia Iénh cho vi diéu khién thuc hién
1 danh séch cé&c lénh co ban duoc sip xép theo mét trinh ty nao d6 dé co thé
hoan thanh mot nhiém vu dé ra. Viéc dirng chuwong trinh dang thuc thi dé phuc
vu cho mot chuong trinh khac khi xay ra mot su kién. Chuong trinh xu ly su
kién ngat goi 1a chuwong trinh phuc vu ngat ( ISR- Interrupt Service Routine).
Muc tiéu:
- Trinh bay tac dung thyuc té ciia mot hé théng duoc diéu khién bang tin hiéu
ngat theo ndi dung da hoc
- Thuc hién to chirc ngat va co ché thuc hién chuong trinh phuc vu ngit cua
8051 dung yéu cau k¥ thuat.
- Thuyc hién t6 chtic ngat dat yéu cau ki thuat.
NoQi dung chinh:

|. MO DAU
CPU CHI THUC THI BPUQC 1 LENH TAI MOT THOI PIEM

Ngit (interrupt) 1a viéc xay ra mot diéu kién (mét sw kién) lam cho chuong
trinh dang thuc thi (chwong trinh chinh) bi tam dimg dé quay sang thuc thi mot
chuong trinh khic (chirong trinh xir 1y ngdt) 16i sau d6 quay tro lai dé thuc thi tiép
chuong trinh dang bi tam dimg. Cac ngat dong vai trd quan trong trong viéc thiét
ké va hién thuc cac img dung ctia bo vi diéu khién. Cac ngit cho phép hé thong dap
ung mot sy kién theo cach khong df‘mg b va xur ly sy kién trong khi mot chuong
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trinh khac dang thuc thi. Mot hé thong duoc diéu khién bdi ngit cho ta o tuong
nhiéu cong viéc dang dugc vi xir 1y thuc hién dong thoi.

CPU di nhién khong thé thuc thi nhiéu hon mot 1énh tai mot thoi diém
nhung CPU c6 thé tam ngung viéc thyc thi mot chuong trinh dé thuc thi mot
chuong trinh khac sau do quay lai thuc thi tiép tuc chuong trinh dang bi tam
ngung, diéu nay twong ty nhu viéc CPU roi khoi chuwong trinh chinh dé thuc thi
chuong trinh con bi goi dé rdi sau d6 quay tré vé chuong trinh chinh.

Chung ta phan biét “ngdt” va “goi chwong trinh con thé nao” ?

e Giong nhau:

Khi xay ra diéu kién twong ung thi CPU s& tam ding chuong trinh
chinh dang thyc thi dé thuc thi mot chuong trinh khac (chuwong trinh
con/chwong trinh xit 1y ngat) roi sau d6 (sau khi xir Iy xong chwong trinh
con/chwong trinh xir Iy ngat) thi CPU s& quay vé dé thuc thi tiép chuong
trinh chinh dang bi tam dung.

e Khéac nhau:

Ng{it

Chwong trinh con

Thoi diém xay
ra sw kién

Khong biét trudc (hay
xay ra khéng dong bo
vOi chwong trinh chinh).

Biét trudc (hay xdy ra
dong bé véi  chirong
trinh chinh).

Nguyén nhéan

Do cac tin hiéu diéu
khién tor Timer, Serial

Do Iénh goi chuong trinh

din dén sw O o con.
kién port, va bén ngoai chip.

Chuong trinh xtr Iy ngat (titc la chirong trinh ma CPU phdi thuc hién khi
c6 mot ngdt xay ra) duge goi 1a trinh phuc vu ngat ISR (Interrupt Service Routine)
hay trinh quan 1y ngat. ISR duoc thyc thi nhdm dap mg mot ngat va trong trudng
hop tong quat thuc hién viéc xudt nhap ddi v6i mot thiét bi. Khi mot ngat xuat
hién, viéc thyc thi chuong trinh chinh tam thoi bi dung lai va CPU thyc thi vige 1€
nhanh dén trinh phuc vu ngét ISR. CPU s& thyuc thi ISR dé thyc hién mot cong
viéc, sau d6 quay vé thuc hién chuong trinh chinh.

Mot vi du dién hinh vé ngit 1a nhap thong sé diéu khién str dung ban phim.
Ching ta hiy cung khao sat mot ung dung cua ngit trén 1o viba. Chuong trinh
chinh c6 thé diéu khién thanh phan cong suat ctia 16 dé thuc hién viéc nau nuwéng.
Tuy nhién trong khi dang nau, hé thong phai dap tng viéc nhiap sb liéu bang tay
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(chang han chung ta muon yéu cdu rut ngan hay kéo dai thoi gian nau), di€u nay
c6 thé xay ra tai bat cur tho1 di€m nao trong qua trinh nau.

Trwong hop chiing ta khéng 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 théng dang
thuc thi viée niu nuong thi n6é khong thé dap g nhap s6 liéu va nguoc lai. Vi thé
trong truong hop nay hé théng phai thuc hién xong viéc ndu nudng réi méi thyc
hién tiép cong viéc dap tmg nhap sb liéu (diéu nay vé Iy, vi khi dd ndu medng xong
thi can gi phai diéu chinh thoi gian nita) hodc nguoc lai hé thong phai thuc hién
cho xong viéc dap (mg nhap so liéu roi méi thyc hién viéc ndu nudng (diéu nay
ciing vé Iy vi khéng thé biét trwée dwege viée nhdp sé liéu xdy ra lic nao, cho nén
qua trinh hé théng cho doi viéc nhdp s6 liéu la vo nghia).

Trwong hop chiing ta siv dung ngdt: Ta nhan thiy viéc ndu nudng 1a viéc
dién ra lién tyc tir dau dén cudi, con viéc dap ung nhap sb lidu chi xay ra khi ta
nhin ban phim (khdng xdc dinh dwoc thoi diém xdy ra). Vi thé ta dé chuong trinh
chinh diéu khién thanh phin cong suét cua 16 dé thuc hién viéc ndu nwéng, con
viéc dap tng nhap s6 liéu s& do ngit diéu khién. Binh thuong thi 10 thyc hién cong
viéc ndu nuéng nhu da xac dinh, khi nguoi sir dung nhan ban phim thi mot tin hiéu
ngét dugc tao ra va chuong trinh chinh s€ tam thoi dung lai. ISR dugc thuc thi dé
doc mi phim va thay doi cac diéu kién ndu nudng tuong ng, sau d6 két thiic bang
cach chuyén diéu khién tr& vé chuong trinh chinh. Chuong trinh chinh duoc thyc
thi tiép tir noi tam dirng.

Piéu quan trong trong vi du chung ta xét dén bén trén 14 viéc nhap ban phim
xuat hién khong dong bo, nghia 1a xuat hién & cac khoang thoi gian khong bao
trude hodc duge didu khién bai phan phdn mém dang thuc thi trong hé thong. Po6
13 mot ngit.

TO CHUC NGAT CUA 8051

1. CACNGUON NGAT
Ngit do tin hiéu ngoai 0.
8051 ¢6 5 %Ng?}t do tn‘1 hiéu ngoai 1.
X 4 > Ngat do Timer 0.
1guon nga . :
he He X‘ Ngat do Timer 1.
Ngit do Port ndi tiép.
Chuy:
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Khi ta reset hé théng thi tat ca cac ngét déu bi cAm hoat dong.

Céac ngudn ngat nay dugce cho phép hoic cAm hoat dong bang 1énh do

ngudi 1ap trinh thiét 1ap cho ting ngat.

Vige xur ly cac nga‘it duoc thuc hién qua hai so dd:

v' So dd uu tién ngit — co6 thé thay doi dugc va do ngudi lap trinh
thiét 1ap.

v' So d6 chudi vong — ¢b dinh khéng thay d6i duoc.

Hai so d6 nay giup CPU giai quyét cac van dé lién quan dén ngit nhu: hai
hay nhiéu ngat xay ra dong thoi hodc mot ngit xdy ra khi mot ngat khac dang duoc

thue thi.
Cic co ngat cia chip 8051:
L. L. Vi tri cua bit trong
Loai ngat Co ngat cac thanh ghi

Ngé’[ ngoai 0 IEO TCON.1

Ngit Timer 0 TF1 TCON.7

Ngé’[ Timer 1 TFO TCON.5

Nga"lt port nbi tiép RI SCON.0

Nga"lt port nbi tiép Tl SCON.1
Chay:

e Mot ngit xdy ra thi cd ngat tuong tng sé& duoc set bang 1.

e Khi IRS cua ngit duoc thuc thi thi cd ngit trong ung s& ty dong bi

xod vé 0 bang phén cieng (ngoai triv co ngdt RI va TI phdi dwoc xod
vé 0 bang phan mém).

DPéi véi ngét ngoai s€ co hai cach kich hoat dé tao ra mot tin hiéu ngét:
ngit ngoai kich hoat khi c6 mirc thap va ngat ngoai kich hoat khi c6
canh am tai chan INTO hodc INT]1.

2. QUY PINH VIEC CHON LOAI KiCH HOAT CHO NGAT NGOAI

Viéc lua chon loai kich hoat cho cac ngét ngoai, thudc loai kich hoat canh
hay thudc loai kich hoat murc, thi dugc 1ap trinh thong qua cac bit ITO va IT1 cua

thanh ghi TCON.
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ITO=0 — Ngit ngoai 0 dugc kich khoi boi viéc phat hién mike thap
tai chan INTO.

ITO=1 — Ngit ngoai 0 dugc kich khoi boi viée phat hién canh am tai
chén INTO.

IT1=0 — Ngit ngoai 1 dugc kich khoi boi viéc phat hién mie thap
tai chan INT1.

IT1=1 — Ngit ngoai 1 dugc kich khoi boi viée phat hién canh am tai
chan INTL.

3. THANH GHI CHO PHEP NGAT (IE)

Thanh ghi cho phép ngit (IE: Interrupt Enable): chia cac bit dung dé cho
phép hodc cam cac hoat dong.

CAu tric thanh ghi IE:

EA - ET2 | ES ET1 | EX1 | ETO | EXO

Hoat dong ctia thanh ghi IE duoc tom tit & bang dudi day:

Bit | Ky hiéu Chirc nang
7 EA Cho phép hodc cam toan bd cac ngudn ngit.
6 - Chua dung dén.

5 ET2 | Cho phép ngit Timer 2 (st dung & 8052).

4 ES Cho phép ngit port nbi tiép.

3 ET1 | Cho phép ngit Timer 1.

2 | EX1 |Cho phép ngit ngoai 1.

1 ETO | Cho phép ngit Timer 0.

0 EX0 | Cho phép ngit ngoai 0.

Cha y: Cho phép khi bit=1; Cam khi bit=0.
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Hai diéu kién dé mot nga‘it duogc phép hoat dong la:

e Bit EA=1.

4. THANH GHI U'U TIEN NGAT(IP)

Khai niém uu tién ngit giap 8051 giai quyét van d¢ hai tin hiéu ngat xuét
hién déng thoi va van dé mot tin hiéu ngét xuat hién trong khi mot ngét khac dang

e Bit ngit tuong tng =1.

duoc thuc thi.

Thanh ghi wu tién ngit (IP: Interrupt Priority): chtra cac bit ding dé thiét
lap mirc d6 wu tién (mitc cao hay mike thdp) cho ting ngat riéng ré.
Céu tric thanh ghi IP:

PT2

PS

PT1 | PX1

PTO

PX0

Hoat dong ctia thanh ghi IP dugc tom tat & bang dudi day:

Bit | Ky hi¢u Chirc nang
7 - Chua str dung.
6 - Chua su dung.
5 PT2 | Uu tién ngit cho Timer 2 (8052).
4 PS | Uu tién ngit cho Port nbi tiép.
3 PT1 | Uu tién ngat cho Timer 1.
2 | PX1 |Uutién cho ngit ngoai 1.
1 PTO | Uutién cho Timer 0.
0 PX0 | Uu tién cho ngit ngoai 0.

Khi hé thong duoc thiét lap lai trang thai ban dau thi tit ca cac ngat déu sé
duoc mac dinh & mirc uu ti€n thép. Y tudng cac muc uu ti€n cho phép mot trinh
phuc vu ngét dugc tam dung boi mot ngét khéac néu ngét mdi nay c6 muc uu tién
cao hon mirc vu tién cta ngat hién dang dugc phuc vy. Diéu nay hoan toan hop 1y
v6i 8051 vi ta chi c6 hai mirc vu tién. Néu cé ngat c6 mirc vu tién cao xudt hién,
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trinh phuc vu ngat cho ngit c6 wu tién thip phai tam dimg (nghia 1a bi ngat). Ta
khong thé tam dirng mét chwong trinh phuc vu ngit ¢6 mirc uu tién cao.

Chuong trinh chinh do duoc thyc thi & mutc nén va khong két hop véi mot
ngit ndo nén luén ludn bi ngit boi cac ngat cho di cac ngit co muc wu tién thip
hay mirc vu tién cao. Néu c6 hai ngit voi mirc wu tién khac nhau xuat hién dong
thoi thi ngét c6 muc uu ti€n cao s€ duoc phuc vu trudce.

5. THU TU CHUOI VONG NGAT

Khai niém chudi vong gitp 8051 giai quyét dugc vin dé hai hay nhiéu tin
hiéu ngat c6 muc wu tién giéng nhau xuat hién cung luc.

Chudi vong nay 1a (dugc sdp xép theo thir ty tiv thap dén cao):

Ngiit ngoai 0 — Ngit Timer 0 — Ngit ngodi 1—

Ngiit Timer 1 — Ngit Port néi tiép — Ngit Timer 2 ( chi cé ¢ 8052)

Hinh dudi ddy s& minh hoa nguyén nhan ngit, co ché cho phép riéng 1¢ va
toan cuc, chudi vong va cic muc wu tién. Trang thai cla tat ca cdc nguyén nhan
ngit dugc thé hién thong qua cic bit ¢ twong ung trong cac thanh ghi chirc ning
dac bi¢t co li€n quan. DT nhién mot ngét nao do khong dugc phép, nguyén nhan
ngit tuong ung khong thé tao ra mot ngit nhung phan mém van co thé kiém tra cd
nga‘it do. Léiy vi du, b dinh thoi va port ndi tiép & cac bai trudce sir dung cac co ngét
mdt cach rong rii du khong co ngat twong ng xdy ra, nghia 1a khong st dung céc
ngét.

Ngit do port ndi tiép 1a két qua OR cua cd ngat khi thu (Rl — co ngdt thu) va
co ngit khi phat (T1 — co ngdt phat).

CAu trac ngit ctia 8051

119



Trong do:
e |E Register: thanh ghi IE.
e |P Register: thanh ghi IP.
e High Priority Interrupt: ngat uu tién cao.
e Low Priority Interrupt: ngit wu tién thap.
e Interrupt Polling Interrupt: thir tw chudi vong ngat.
e Interrupt enable: cho phép ngit.
e Global enable: cho phép toan cuc.

XULY NGAT VA CAC VECTOR NGAT

. QUY TRINH XU LY NGAT

Céc thao tac s& xay ra khi c6 mot ngat xuat hién va nd dugc CPU chip nhan:
e Hoan tit thuc thi 1€nh tai thoi diém do va durng chuong trinh chinh.
e Gia tri thanh ghi PC duoc luu vao stack (bg nhé ngdn xép).
e Trang thai ngat tai thoi diém d6 duoc luu gitr lai.
e Cic yéu cau ngat khac s& bj ngan lai.
e Dia chi ctia IRS cua ngit twong ing dugc nap vao thanh ghi PC.
e IRS cua ngit trong tng dugc thyc thi.
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e Sau khi IRS thyc thi xong thi gia tri trong stack (ciia PC cii) dugc phuc hdi
vao thanh ghi PC.

e Trang thai cac nga"lt dugc phuc hdi lai.

e Chuong trinh chinh tiép tuc tai chd bi tam dung.

2. CAC VECTOR NGAT

Khi mot ngét duoc chép nhan, gia tri dugc nap cho bd dém chuong trinh PC
dugc goi 1a vector ngit. Vector ngat 1a dja chi bat dau ctia chuong trinh phuc vu
ngit (IRS) cta ngit tuong tng.

Vector reset hé thong ciing duoc xem nhu 13 mot ngat: chuong trinh chinh bi
ngit va bd dém chuong trinh PC duogc nap gid tri moi.

Khi mt trinh phuc vu ngat dugc tré dén, cd gy ra ngat s& tu dong bi x04 vé
0 boi phan cting. Cac ngoai 16 bao gdm cd RI va TI ddi voi ngat do port ndi tiép,
cac nguyén nhan ngit thudc loai nay c6 kha ning tao ra ngat nén trong thuc té CPU
khéng x04 cd ngit.

Bang qui dinh dia chi bat dau cta cac IRS (bdng vector ngat):

. . DPia chi vector
Loai ngat Co ngit ngit

Reset h¢ thong RST 0000H

Ngit ngoai 0 IEO 0003H

Ngét ngoai Timer 0 ITO 000BH

Ngit ngoai 1 IE1 0013H

Ngat Timer 1 IT1 001BH

Ngit port ndi tiép RI hodc TI 0023H

Ngiat Timer 2 (danh cho TF2 hodc 0002BH

8052) EXF2

V. THIET KE CHUONG TRINH SU DUNG NGAT

1. TONG QUAN

Khi thiét ké cac chuong trinh khong str dung ngat thi ta s& gap phai nhiing
truong hgp CPU hoan toan tiéu phi thoi gian vao viéc chd doi cac tac nhan can
thiét xay ra (Vi du nhu: sy tran co cua TF0, TF1; Viéc thu xong mét dir liéu va co
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RI =1, viéc phat xong mét ky tw va co TI =1...) dé sau d6 méi tiép tuc thuc hién
cong viéc.

= Piéu nay khong thich hop cho cdc g dung diéu khién doi héi phdi tac
dong qua lai voi nhiéu thiét bi cung luc.

Pé giai quyét diéu niy ta can thiét ké cac chwong trinh cé siv dung dén
ngz'it.

= Piéu nay givip CPU khéng ton thoi gian dé cho doi tde nhan ma chi khi nao
tdc nhan xay dén thi CPU méi thue hién viéc xit Iy tdc nhdn dé, khodng thoi gian
tdc nhan khong xay ra thi CPU sé lam viéc khac.
1. THIET KE CAC CHUONG TRINH ISR KiCH THUOC NHO
Diéu kién: khi cdc IRS c6 kich thwde khong qud 8 byte.
= IRS phai duoc viét trong pham vi diém nhap twong tng ciia nd trong bd nhé
chuong trinh (xem lai phdn t6 chire b6 nhé khi sik dung ngat).
Chay:

e Néu chi c6 mot nguyén nhan ngat duoc st dung thi ISR ciia nd c6 thé duoc
viét tran sang diém nhdp cua cac ISR khac (nghia la ISR c6 kich thuéc I6n
hon 8 byte, nhung phai nho hon 64 byte).

e Néu c6 nhiéu nguyén nhan ngit duoc sir dung thi ta can phai can than dé
dam bao cho cac ISR duoc bat dau dung vi tri nhung khong tran qua ISR ké
nghia la ISR c6 kich thudc khbng qué 8 byte).

2. THIET KE CAC CHUONG TRINH ISR CO KiCH THUOC LON

Diéu kién: khi ISR cé kich thwéc viot qua 8 byte.
= Khi cac ISR khong thé viét vao diém nhip twong Ung cua nod trong bd nhd

chuong trinh (Vi kich thuée diém nhdp chi c6 8 byte) — ta phai chuyén ISR nay
dén mot noi khac trong bo nhé chuong trinh hodc co thé viét 1an qua diém nhap
ctia ISR ké tiép (néu ISR dé khong sir dung).
2.1 XU LY NGAT PORT NOI TIEP

Céc ngit do port ndi tiép xudt hién khi cd phat ngat TI hodc c& phat thu RI
duogc set bang 1. Mot ngit phat xuat hién khi viéc phat mot ky tu da ghi vao SBUF
hoan tat. Mot ngat thu xuat hién khi mot ky tu duoc thu nhan day di va dang trong
SBUF dé chd duoc doc. Nhu vdy ngit xay ra khi bo dém phat SBUF rdng, con
ngit thu xay ra khi bo dém SBUF day.

Céc ngat do port ndi tiép c6 khac vdi cac ngit do b dinh thoi. Co ngit gay
ra & port ndi tiép khong dugce xoa boi phan cing khi CPU trd dén trinh phuc vu
ngit. Ly do 1a vi ta c6 hai nguyén nhan tao ra ngt & port ndi tiép, cu thé 1a hai ngat
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tao ra boi hai co TI va RI. Nguyén nhan ngat phai dugc xac dinh trong trinh phuc
vu ngét va cO tao ra nga‘it phai duoc xo0a béng phﬁn mém. Can nhéc lai 1a véi cac
nga‘it do bd dinh thoi, co ngét tao ta dugc xo0a boi phﬁn cung khi CPU tro téi trinh
phuc vu ngit.
2.2 XU LY NGAT NGOAI

Ngat ngoai xay ra khi c6 muc thap hodc c6 canh 4m tac dong 1én chan INTO
hodc chan INT1 cua 8051. Khi mot ngit ngoai duoc tao ra, cd tao ra ngat (IEQ va
IE1) duoc x04 bai phan cing khi CPU tro dén trinh phuc vu ngat néu ngat thudc
loai tac dong canh am, con néu nga‘it thudc loai tac dong mirc the‘ip thi nguyén nhan
ngit ngoai s& diéu khién mirc cia co thay vi 1a phan cing trén chip.

3. KHAI BAO NGAT CUA 8051 TRONG LAP TRINH KEIL-C

Khai bédo chuong trinh con phuc vu ngit trong Keil gibng nhu khai bao
chuong trinh con nhung thém phan thir ty ngit va khai bao sir dung thanh ghi cho
chuong trinh con phuc vu ngit sir dung, ¢l phap nhu sau:

Void tén_chuong_trinh_ngt() interrupt n using m

Trong d6 “tén_chuong_trinh_ngit()” do chung ta ty dit va nén dit dang véi
ngit dang dung, “interrupt n” véi n 1a sb thir ty cac ngudn ngit nhu bang dudi
day:

Thir tw interrupt Mo ta Pia chi
n
0 Ngit ngoai 0 0003H
1 Ngit Timer 0 000BH
2 Ngat ngoai 1 0013H
3 Ngét Timer 1 001BH
4 Ngit Port ndi tiép 0023H
5 Ngit Timer 2 002BH

Gi4 tri n cta ngat ding dé tinh toan ra dia chi cua vector ngat theo cong
thirc:
8*n+3
Khai béo “using m” dung dé str dung bank thanh ghi thtr m tir 0 dén 3.
Vi du: Khai bdo ngit Timer 0 nhw sau:
Void timer0_interrupt90 interrupt 1 using 0
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Hang s6 n = 1 thi vector dia chi 1a: 8*n+3 = 8*1+3 = 11 = 000BH, st dung
bank thanh ghi thtr 0.

V. LUYEN TAP

Bai tap 1: Viét chwong trinh diéu khién 8 led don, sir dung ngit dé tao
delay 65536s.
o Luu dé

BEGIN [ NGAT TIMERO ]
v
KHOT TAO TIMERO DEM XUNG i )
NOI 65536, CHO PHEP TIMERO BAO TRANG THAI LED
NGAT. CHO TIMERO DEM ;

v

e Chuong trinh

#include <AT89X51.H>
void timerQ_interrupt()interrupt 1 using 0
{
PO=~PO;
¥
void main()
{ TMOD=T0_MO_; TRO=1; EA=1, ETO=1;
while(1)
s
¥

o Gidi thich chwong trinh:

Chuong trinh chinh: c6 chirc nang khai bao st dung Timer TO, cho phép
Timer 0 ngat, cho timer bat ddu dém. Vong 1ap while khong 1am gi c4, chi chd ngat
Xay ra.

Chuong trinh phuc vu ngat Timer 0: c6 chtrc nang khi ngat xay ra thi dao dir
liéu Port 0, thoi gian ngit xay ra khi Timer 0 dém dugc 65536 xung. Néu sir dung
thach anh c6 tan s6 12MHz thi sau khi qua bo chia cho 12 bén trong mach dao
dong thi tan sd con lai 1a IMHz, chu ky cho mdi xung 1a 1ps.

Bai tip 2: Viét chwong trinh diéu khién 8 led don sir dung ngit dé tao delay
50000us.
o Luudo
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| [ BEGIN ] [ NGAT TIMERQ ]

v v
/ KHO'1 TAO TIMERO DEM XUNG / DAO TRANG THAI LED
NOI 50000, CHO PHEP TIMER 0 KHOI TAO LAI TIMER 0 DEM TIEP
NGAT, CHO TIMER 0 DEM
v
7 | RETI )

[ e ]

o Chuong trinh

#include <AT89X51.H>
unsigned int DEM,;
void timerQ_interrupt()interrupt 1 using 0

{
PO=~P0;
TLO=DEM; THO=DEM>>8;

¥

void main()

{ TMOD=T0_MO_; TRO=1; EA=1, ETO=1;
DEM=15536; TLO=DEM; THO=DEM>>8§;
while(1)

s
¥

e Gidai thich chwong trinh

Chuong trinh chinh: ngoai cic khai bao giéng bai trudc thi thém phan gan
gid tri cho bién DEM bang 15536 (do yéu cau ciia bdi la tao delay 50000 nén timer
sé dém 50000 xung va sau khi dém xong sé phdi bdo ngdt, nén gid tri xudt phdt cia
timer 14:65536 — 50000=15536 chinh la gia tri khoi tao cua bién DEM, gid tri nay
duwoc gan cho 2 thanh ghi THO va TLO).

Chuong trinh phuc vu ngat Timer0: ¢6 chtrc ning khi ngét xay ra thi dao dir
liu Port 0, ddng thoi khai tao lai gid tri 15536 cho 2 thanh ghi dé bat dau chu ky
dém tiép theo.

Bai tap 3: Viét chwong trinh diéu khién 8 led don sang nhip nhay sir dung
ngit dé tao delay 1s.
o Luudo
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B | NGAT TIMERD |

il v
KHO1 TAO TIMERO DEM XUNG TANG BIEN DEM NGAT BDN
NOI 50000, CHO PHEP TIMER 0 KHOI TAO LAI TIMERO BEM TIEP
NGAT, CHO TIMER 0 DEM
v
¥
s
BIEN DEM NGAT: BDN=0
* D
| eo
BDN=0
DAO TRANG THAI CUA LED
v

[ rem )

o Chuong trinh

#include <AT89X51.H>
unsigned int DEM,;

int  BDN;
void timerQ_interrupt()interrupt 1 using 0
{

BDN++  TLO=DEM; THO=DEM>>8;
if(BDN==20)
{ BDN=0; P0=-P0}

¥

void main()

{ TMOD=T0_MO_; TRO=1; EA=1, ETO=1;
DEM=15536; TLO=DEM; THO=DEM>>8§;
BDN=0;
while(1)

s
¥

o Gidi thich chwong trinh:

Chuong trinh phuc vu ngit Timer0: khi ngat xay ra sau mdi thoi gian 50ms
(twong ung voi 50000 xung) thi tang BDN; khoit tao lai gia tri 15536 cho 2 thanh
ghi dé bat dau chu ky dém 50ms tiép theo. Tiép theo 14 kiém tra BDN xem bang 20
hay chua, néu chua thi thoat, néu dung thi dao dir liéu Port 0. Thoi gian sing bang
thoi gian tat bang 20 lan cta 50ms tuong duong 1s.

Bai tip 4: Viét chwong trinh diéu khién 2 led 7 doan dém gidy chinh xic sir
dung timer 0 dé bao ngit.
o Luudo
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[ BEGIN ]
v [ NGAT TIMERO ]
KKHO'I TAO TIMERO BEM ¢

XUNG NOI 50000, CHO PHEP
TIMER 0 NGAT, CHO TIMER 0 BDN=BDN+1;
DEM KHO'I TAO LAI TIMERO DEM TIEP

ve ¢
GIAI MA GIAY [
ve

HIEN THI

v

RETI ]

BDN=20

BDN=0
TANG GIAY

v

GIAY=0

Chuwong trinh:

#include <AT89X51.H>

unsigned char
MA7D[10]={0xC0,0xF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90};
unsigned int DEM,;

unsigned char BDN,GIAY,X,Y;

unsigned char MADONVIS,MACHUCS,;

void timerQ_interrupt()interrupt 1 using O

{
BDN++;  TLO=DEM; THO=DEM>>8;
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}

void delay(unsigned int x)
{unsigned int y;
for (y=0;y<x;y++)

s

¥

void HIENTHI()

{

P2=MADONVIS; P1 0=0; delay(200); P1 0=1,
P2=MACHUCS; P1 1=0; delay(200); P1_1=1;
¥

void GIAIMA()

{

X=GIAY%10; Y=GIAY/10;
MADONVIS=MAT7DI[X];
MACHUCS=MATDI[Y];

¥

void main()

{ TMOD=T0_MO_; TRO=1; EA=1; ETO=1;
DEM=15536; TLO=DEM; THO=DEM>>8;
BDN=0; GIAY=0;
while(1)

{
GIAIMA();
if(BDN<20) HIENTHI();
else{BDN=BDN-20;
GIAY ++;
If(GIAY==60)GIAY=0;}
¥
¥

e Gidai thich chwong trinh:

Chuong trinh phuc vu ngit Timer 0: khi ngat xay ra sau thoi gian moi 50ms
thi taing BDN, khdi tao lai gia tri 15536 cho 2 thanh ghi dé bat dau chu ky dém

50ms tiép theo.

Chuong trinh chinh sau khi tién hanh cac 1énh khéi tao thi giai ma va kiém
tra BDN néu con nhé hon 20 thi cho hién thi, n€éu bang hodc l6n hon 20 thi trur

BDN cho 20, tién hanh ting gidy va xt Iy giay.

BAI 6: CONG NOI TIEP
M3a bai: MD23-07
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Gioi thi¢u:

Dé truyén thdng véi may tinh, hodc vai mot vi diéu khién khac, trong két
ndi nay dit liéu duoc chuyén 1 bit trong mot don vi thoi gian. Truyén thdng ni
tiép chi yéu cau mot dudng day cho dit liéu, dudng thir hai cho ndi dat va co thé 1a
duong tha ba cho xung dong hd dé déng bo. Pong bo va khong dong bo 1a hai
phuong thac khac nhau trong viéc truyén dir liéu. Trong truyén dong bo thi bo
truyén va bo thu duge ddng bo hda qua mot ddng hd bén ngodi, trong khi voi
truyén khong ddng bo thi bo truyén va bo thu duge dong bo héa bai mot tin hiéu
dic biét trén bo truyén trung gian.

Muc tiéu:
- Trinh bay ciu tao va c4c ché do 1am viéc cua cdng truyén thdng ndi tiép theo
noi dung dé hoc

- Thyc hién cong truyén thdng ndi tiép dang yéu cau ky thuat.

- Thuyc hién thu phét dir liéu néi tiép bang 8051 dat yéu cau k§ thuat,

Noi dung chinh:

. MO DAU

May tinh truyén dir liéu theo hai phuong phap: truyén dit liéu song song va
truyén dir liéu nbi tiép.

e Truyén song song: Sir dung nhiéu day din dé truyén dit liéu giira cac thiét bi
c6 khoang cach gin nhau (khodng vai mét). Phuong phap nay cho phép truyén dir
liu véi toe dd cao nho st dung nhiéu day dan dé truyén dir liéu déng tho1 nén tai
mdt thoi diém c6 thé truyén duoc nhiéu bit thdng tin nhung khoang cach truyén bi
han ché.

e Truyén ndi tiép: Str dung mot day dan dé truyén dix liéu (mdt ddy phdt di va
mét ddy thu vé) giita cac thiét bi c6 khoang cach xa nhau (khodng vdi tram mét).
Phuong phap nay s& truyén dir liéu v6i tbe do cham hon so voi phuong phap truyén
song song vi chi sir dung mot ddy dan dé truyén dir liéu nén tai mot thoi diém chi
c6 thé truyén duoc mot bit thong tin, nhung khoang cach truyén thi khong bi han
ché nhu & phuong phap truyén song song.

Trén vi diéu khién, c6 nhiéu kiéu truyén dir liéu phd bién nhu:

e Truyén dit liéu ndi tiép ddng bd va bat dong bo.

e Truyén dit liéu gitra cac vi diéu khién véi cac thiét bi ngoai vi.

e Truyén dit liéu 2 day.

Vi diéu khién 8051 chi c6 mot Port ndi tiép, ¢ bai hoc nay chung ta s& khao

sat nguyén 1y hoat dong truyén dit liéu dong bo va khong dong bo.
129



o O kiéu truyén dir liéu ndi tiép dong bo thi c6 1 duong dit liéu va 1 dudng
xung clock, thiét bi nao cip xung clock thi thiét bi d6 dong vai trd va chi, thiét bi
nhan xung clock dong vai tro 1a to, tdc do truyén dir 1iéu phu thudc vao tan sb xung
clock. Vi du: tan sb xung clock la IMHZ thi tbc do truyén dir liéu la IMBPS - 1M
baud.

e O kiéu truyén dir liéu ndi tiép khong ddng bd thi cé6 mot duong phat dir liéu
va mot duong nhan dir liéu, khong con tin hidu xung clock nén goi 1a khong dong
bo. Dé truyén dugc dir li€u thi cd bén phat va bén nhan phai ty tao xung clock co
cung tan s va thuong goi 1a téc do truyén dir liéu (baud). Vi du: 2400baud,
4800baud...2400 c6 nghia 1a truyén 2400 bit trén 1 giay.

Il. THANH GHI PEM PORT NOI TIEP (SBUF)

Thanh ghi SBUF (Serial Buffer Register): dugc dung dé luu giit liéu céan
phat di va dir li¢u da nhan dugc. Viéc ghi dit liéu vao thanh ghi SBUF s€ nap dit
liéu dé phat di va viéc doc dir liéu tir thanh ghi SBUF sé& truy xuit dit liéu da thu
duoc.

Thanh ghi SBUF bao gdom 2 thanh ghi:

e Thanh ghi phét (bo dém phat): dung dé luu gitr dir liéu can phat di.
e Thanh ghi thu (b6 dém thu): dung dé luu giit dir liéu da nhan duoc.

Céu tric thanh ghi SBUF:
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Trong do:
e Wrirte only: chi ghi.
e Read only: chi doc.
e Shift register: thanh ghi dich bit.
e Baud rate clock (transmit): xung clock téc do baud (phat).
e Baud rate clock (receive): xung clock toc do baud (thu).

I1l. THANH GHI PIEU KHIEN PORT NOI TIEP (SCON)

Thanh ghi SCON (Serial Control Register): chtra cac bit dung dé diéu khién
ché d6 hoat dong va béo trang thai port ndi tiép.
CAu trac thanh ghi SCON:

SMO | SM1 | SM2 | REN | TB8 | RB8 | TI RI

Hoat dong cua thanh ghi SCON duoc tom tit trong bang dudi dy:

Bit | Ky hiéu Chirc nang

7 SMO | Bit 0 chon ché d6 cua port ndi tiép.

6 | SM1 |Bit1 chon ché do cua port ndi tiép.

Bit 2 chon ché d6 cua port ndi tiép. Bit ndy cho phép truyén
5 SM2 | thong da xir 1y & ché do 2 va 3. Bit RI s& khong dugc tich
cuc néu bit thir 9 nhan duoc 12 0.

4 | REN | Cho phép thu. Bit nay phai dugc set dé nhan cac dir liéu.

3 | TB8 |Bittht 9 dugc phat (ché dj 2 va 3).

2 | RB8 |Bitthr 9 nhan dugc (ché dg 2 va 3).

Co ngat phat: TI=1 ngay khi két thirc viéc phat mot dir liéu,
TI dugc x04 boi phan mém.

Co ngit thu: RI=1 ngay khi két thuc viéc thu mot dir liéu, RI
dugc xo04 boi phan mém.
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IV. CAC CHE PO LAM VIEC

Cac ché do lam viéc cua port noi tiép:

SMO| SM1 (él'(f)e Mo ta Téc dp baud
0 0 0 | Thanh ghi dich| C6 dinh (tdn s6 dao déng 1/12).
0 1 1 UART 8 bit | Thay dbi (thiét ldp boi Timer 1).
.| C dinh (tan sé dao dong f/32
1 2 ART 9 bit -
0 UART 9Dt |, e 1764).
1 1 3 UART 9 bit | Thay dbi (thiét ldp boi Timer 1).

1. THANH GHI DICH 8 BIT (CHE PO 0)

Qua trinh phat dir liéu: Ghi dir li¢u can phat vao SBUF — Viéc phat dir li¢u
bat dau: Dit liéu tir SBUF duoc dich ra ngoai chan RxD déng tho1 voi cac xung
clock dich bit dugc goi ra chan TxD (mdi bit dwoc truyén di trén chan RxD trong 1

chu ky may).

Qu4 trinh thu dir liéu: Set bit cho phép thu (REN=1) — Xoa c& ngit thu
(RI=0) — Viéc thu dit liéu bit dau: cac xung clock dich bit goi ra chan TxD va di
liéu tur thiét bi bén ngoai dugc dich vao chan RxD bai cac xung clock dich bit nay

(viéc dich dir liéu vao chan RxD xay ra o canh lén cua xung clock dich bit).
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2. CHE PO UART 8 BIT CO TOC PO BAUD THAY POI (CHE PO 1)

Trong ché do 1, port ndi tiép cua 8051 hoat dong nhu mot bd thu phat khong
d6ng bo 8 bit co toc d6 baud thay doi.

UART la mot bo thu phat dir liéu ndi tiép voi mdi ky tu dir liéu dugce dung
trude bdi mot bit START (logic 0) va duge dung sau béi mot bit STOP (logic 1).
Thinh thoang, mot bit chin 1é (Parity bit) duoc chén vao giita bit dir liéu sau cung
va bit STOP. Hoat dong chu yéu cia UART la bién d6i dir liéu phat tir song song
thanh néi tiép va bién do6i dit liéu thu ndi tiép thanh song song.

Qua trinh phat dir liéu: Ghi dir liéu can phat vao SBUF — Viéc phat dir li¢u
bt dau: di liéu tir SBUF duoc dich ra chan TxD (theo thit tw: Start bit — 8 bit
data (DO...D7) — Stop bit) — Co TI=1.

v' Tdc do baud: do nguoi 1ap trinh thiét 1ap va duoc qui dinh boi téc do
tran cua Timer 1.

v Thoi gian 1 bit trén dudng truyén: bang nghich dao cia toc do baud.

v' Co ngit phat TI=1: khi bit Stop xuét hién trén chan TxD.

Qué trinh thu dir liéu: Mot sy chuyén trang thai tr mic 1 xudng murc 0 tai
chan RXD (xudt hién bit Start) — Viéc thu dit liéu bat dau: 8 bit dir liéu dugc dich
vao trong SBUF (theo thir tr tir DO...D7) — Stop bit (bit thir 9) dugc dua vao bit
RB8 (thudc thanh ghi SCON) — C& ngat RI =1.

v' Tdc do baud: do nguoi 1ap trinh thiét 1ap va duoc qui dinh boi téc do
tran cua Timer 1.
v Hai diéu kién bit budc dé thuc hién qua trinh thu dit liéu nhu trén:
> RI=0 — Diéu nay nghia la chip 8051 di doc xong dit lidu trudc
do va xod co RIL
> SM=1 va Stop bit =1 hodc SM2 =0 — chi ap dung trong ché do
truyén thong da xir 1y. Yéu ciu nay nghia la khong set cd RI
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bang 1 trong ché do truyén thong da xur 1y khi bit dit liéu tha 9
12 0.
> Co ngat thu RI=1: khi 8 bit dit liéu d4 dugc nap vao SBUF.
3. UART 9 BIT VOI TOC PQ BAUD CO PINH (Ché dé 2)
Ché d6 nay twong tu nhu UART 8 bit, chi khac s6 bit dir liéu 13 9 bit).

4. UART 9 BIT VOI TOC PQ BAUD THAY DOI (Ché dj 3)
Ché d6 nay twong tu nhu UART 9 bit, chi khac toc do baud c6 thé thay doi.

V. KHOI TA0 VA TRUY SUAT THANH GHI PORT NOI TIEP

1. BIT CHO PHEP THU (NHAN) DU LIEU (REN)
Cong dung: dung dé cho phép (hodc khéng cho phép) nhan cac ky tu dit lidu.
e REN=1: cho phép nhan dir liéu.
e REN=0: khong cho phép nhan dir ligu.

2. BIT DU LIEU THU 9

Cong dung: tuy thudc vao dic tinh k¥ thuat ca thiét bi ndi tiép ma c6 thé
yéu cau hoic khéng yéu cau bit dit liéu thi 9.
Khi phat dir liéu: bit ditr li¢u thir 9 phai dugc nap vao bit TB8 cua SCON
trude khi phat di.
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Khi thu dir li€u: bit dir 1i€u thir 9 s€ dugc nap vao bit RB8 cia SCON sau khi
thu xong.

3. BIT KIEM TRA CHAN LE

Cong dung: trong chip 8051 thi bit Parity dugc dung dé thiét 1ap viéc kiém
tra chan cho 8 bit dit liéu chtra trong thanh ghi A (thirong ding d@é kiém tra 16i khi
truyén dir liéu).

e P=1:56 lugng bit 1 trong thanh ghi A 1a sd 1é.
e P=0: s lugng bit 1 trong thanh ghi A 13 s6 chin hoic s6 luong bit 1
trong thanh ghi A va bit P 1a mot sd chin.

O ché do 1(UART 8 bit) thi bit chin/I¢ do chip 8051 tao ra c6 thé dugc thém
vao tai bit thit 8 (vi tri D7) va khi d6 ta chi c6 thé truyén dir liéu chi c6 7 bit.

O ché d6 2,3 (UART 9 bit) thi bit chin/lé do chip 8051 tao ra c6 thé thém
vao tai bit tha 9 (nghia la thém vao bit TBS ciia SCON) va khi @6 ta co thé truyén
dir liéu co 8 bit.

4. CAC CO NGAT CUA PORT NOI TIEP
C6 hai c& ngat ciia Port ndi tiép:

e RI: co ngat thu. RI=1 khi két thiic viéc thu dit liéu va chi ra rang bo
dém thu da day.

e TI: cd ngat phat. TI=1 khi két thiic viéc phat dir liéu va chi ra ring bd
dém phat da rong.

Thong qua viéc kiém tra cé ngit TI ta co thé biét duoc chip 8051 di sin sang
dé truyén 1 byte dir liéu hay chua. Can cha ¥ rang, co TI dugc dat (TI=1) khi 8051
d3 hoan tat viéc truyén 1 byte dir liéu, con dugc xoa (TI=0) thi phai do ngudi lap
trinh thyc hién bang lénh. Ciing nén nhd, néu ghi 1 byte vao thanh ghi SBUF trudc
khi co TI duoc dat thi s& c6 nguy co bi mit phan dit liéu trude d6 chua kip truyén
di.

Thong qua viéc kiém tra cd ngat RI ta co thé biét dugc chip 8051 di sin
sang dé nhan mot byte dit liéu hay chua. Can chd ¥ rang, co RI duoc dat (RI=1)
khi 8051 di hoan tat viéc nhan 1 byte dit liéu, con duoc xoa (RI=0) thi phai do
nguoi lap trinh thuc hién béng Iénh. Cling nén nhg, néu khong tién hanh cit noi
dung ciia thanh ghi SBUF vio noi an toan thi s& c6 nguy co bi mat dir liéu vira
nhan duoc do dir licu tiép theo duoc chuyén Vao.
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VI. TRUYEN THONG PA XU LY

Céac ché do 2 va 3 1a cac ché do du phong cho viéc truyén thong da xir 1y.
Trong cac ché do nay, 9 bit dit liéu duoc thu va bit thir 9 dua dén RBS. Port co thé
dugc 1ap trinh sao cho khi bit Stop nay dugc nhan, ngét do port ndi tiép chi duoc
tich cyc khi RB8=1. Pic trung nay c6 thé lam dugc bang cach dua bit SM2 trong
thanh ghi SCON 1én gia tri 1. Mot (mg dung cho diéu nay 1a mot moi truong mang
str dung nhiéu 8051 duoc sip xép theo md hinh chu/td (master/slave).

Khi b vi xtr 1y chu (master) muén truyén di mot khdi dix liéu dén mot trong
nhiéu bo vi xir 1y t& (slave), trude tién bd vi xtr Iy cha phat di mot byte dia chi nhan
dang bo vi xtr Iy t& dich. Mt byte dia chi khac vo1 mdt byte dir liu & chd bi thir 9
|a 1 (d@6i véi byte dia chi) va 12 0 (d@6i véi byte dir liéu). Mot byte dia chi ngit tat ca
cac bo vi xtr 1y t& dé cho mdi mot bd vi xir 1y t& c6 thé khao sat byte nhan duoc dé
kiém tra xem c6 phai la b vi xtr Iy t& dugc dinh dia chi khong. BS vi xtr 1y t& duoc
dinh dija chi s& xo4 bit SM2 ctia minh va chuin bi nhan cac byte dit li¢u theo sau.
Céc bo vi xtr ly t& khong duogc dinh dia chi c6 cac bit SM2 dugc set 1én bﬁng 1 va
thuc thi cac cong viéc cua riéng chung, bo qua khong nhan byte dit li¢u. Cac b vi
xir Iy nay s& duge ngat mot 1an nira khi bo vi xir 1y chi phat tiép byte dia chi ké.

SM2 khong anh huéng dén ché do 0, va trong ché do 1 thi bit ndy c6 thé
dugc dung dé kiém tra su hop 1€ cua bit Stop. O ché d6 1 thu, néu SM2=1, ngét thu
s€ khong dugc tich cuc trir khi bit Stop thu dugc 1a hop 1€.

VII. TOC PO BAUD

1. TOC PQ BAUD CHO CHE PO 0

Baud rate = fs. /12
e Baud rate: tbc d6 baud.
o f :tan sd mach dao dong trén chip.

2. TOC PQ BAUD CHO CHE PO 1,3
Véi SMOD=1:
Baud rate = Timer 1 overflow rate / 16
e Timer 1 overflow rate: thoi gian thiét lap tran ctia Timer 1.
Véi SMOD=0:
Baud rate = Timer 1 overflow rate / 32

o Timer 1 overflow rate: thoi gian thiét lap tran cua Timer 1
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3. TOC PO BAUD CHO CHE PQ 2
V&i SMOD=1:
Baud rate = fs./ 32
o f :tan sd mach dao dong trén chip.
Vi SMOD=0:
Baud rate = fs./ 64
o f :tan sd mach dao dong trén chip.
Chu y: Sau khi reset thi bit SMOD = 0 (ché dé mdc dinh).
4, SU’ DUNG TIMER 1 LAM XUNG CLOCK TOC PQ BAUD CHO PORT
NOI TIEP
K¥ thudt tao xung clock tbc do baud bang Timer 1:
Ché dd 13 bit.

Chon ché aj cho Ché dd 16 bit.
Timer 1 Ché do 8 bit tw nap lai — thuodng st dung.
Ché @6 8 bit chia seé.
Nap gid tri thich hop vao thanh ghi THI dé cé téc dp tran ding — tao toc
d6 baud cho port ndi tiép.
Vé chon ché do: thuong dung Timer 1 & ché do 8 bit tu dong nap lai. Cac tde
d6 baud rat cham c6 thé dung ché do 16 bit.

Bang tom tat toc d6 baud tng v6i hai loai thach anh 12MHz va 11,059MHz:

Tbéacu(;li@ T Zi:]h?(:h SMOD Gia t?_:ip cho b;(;ic;:lirc Sai sb
te

9600 12MHz 1 - 7 (FOH) 8923 7%

2400 12MHz 0 -13 (F3H) 2404 | 0,16%

1200 12MHz 0 -26 (E6H) 1202 | ~0%
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19200 11,059MHz 1 -3 (FDH) 19200 | 0%
9600 11,059MHz 0 -3 (FDH) 9600 | 0%
2400 11,059MHz 0 -12 (F4H) 2400 | 0%
1200 11,059MHz 0 -24 (E8H) 1200 0%

VIIl. LUYEN TAP

Bai tap : Mot hé thong dung hai vi diéu khién AT89S52 truyén dir liéu ndi
tiép UART. Vi diéu khién A dung Port 0 diéu khién 8 led don dém nhi phin
dong thoi giri dir liéu ctia Port 0 sang vi diéu khién B dé giri ra Port 0. Toc dd
truyén dir liéu 1a 9600baud, dung thach anh 11,059MHz. Viét chwong trinh
dap ng yéu cau bai toan.

o Sodo mach

o Luudod
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Chwong trinh vi diéu khién A:

#include <AT89X51.H>
void delay(unsigned int x)
{ unsigned int y;
for(y=0;y<x;y++) {:}

¥
void main()
{ SCON=0x50;

TMOD=T1 M1 ; TH1=-3; TR1=1;

P0=0x00;
while(1)
{  SBUF=PO;
do{;} while(T1==0);
T1=0; delay(10000); PO++;
¥

o Chuwong trinh vi diéu khién B
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#include <AT89X51.H>
void main()
{ SCON=0x50;
TMOD=T1 M1 ; TH1=-3; TR1=1;

while(1)
{
do{}
while(R1==0);
PO=SBUF; RI=0;
¥

e Gidai thich chwong trinh

O VDK A: Chuong trinh chinh c6 chitc ning khdi tao truyén dir liéu ché do
1, cho phép nhan dir li€u, xoa cac co phat va nhan ( “SCON=0x50;". Thiét lap
Timer 1 hoat dong & ché d6 2 dé tao tdc do tran phuc vu cho viéc truyén ditr liéu.
Lénh khai tao gia tri dém 3 xung 1 tran dé thiét lap téc do 9600baud va cho phép
Timer 1 hoat dong (“TMOD=T1_M1_; TH1=-3; TR1=1;")

Lénh kiém tra TI bﬁng vong 1ap do while, néu TI 1én 1 thi thoat, tién hanh
x04 TI, delay va tang gia tri Port 0 rdi lap lai.

O VDK B: Chuong trinh chinh & VDK B ¢6 chirc nang khoi tao truyén dir
liéu va Timer giébng & VDK A. Sau khi khoi tao xong thi tién hanh kiém tra cd
nhan dit liéu RI c6 bang 1 hay khong? Néu bang 0 thi khong co dir liéu goi dén,
néu bﬁng 1 thi d3 co dir liéu, tién hanh x04 c& nhan dé bao hiéu cho 1an sau, tién
hanh nhén dir liéu r0i goi ra Port 0 va quay trd lai kiém tra dé nhan byte tiép theo.
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