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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thdng tin ¢ thé dwgc phép dung
nguyén ban hodc trich ding cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hodc st dung v6i muc dich kinh doanh thiéu lanh
manh s& bi nghiém cam.



LOI GIOI THIEU

Bién soan gido trinh khéng chi la mot hoat dong nghién ctru khoa hoc, ma con la mét
hanh trinh sang tao. Céc gido vién va giang vién, duwa trén cic phuong phap va nguyén tic
chung, da khéo 1éo van dung vao diéu kién cu thé dé xay dung noi dung giang day hap dan va

thu hat nguoi hoc.

Nham cung c4p tai liéu co sé cho doi ngii gido vién dé tién hanh cac budi day hoc hiéu
qua, ciing nhu hd trg hoc sinh, sinh vién trong qué trinh hoc tap, Khoa Dién tir di t6 chtc bién
soan cuén gi4o trinh “Lap trinh Vi diéu khién”. San pham nay 1a két qua cia sy dong gop
cdng suc tir nhdm gido vién chuyén nganh tai tredng Trung cip nghé Ky thuat Céng nghé

Hung Vuong.

Cubn gido trinh duoc viét boi doi ngil gido vién giau kinh nghiém, voi sy hd tro va phan
bién tir cac doanh nghiép trong linh vuc lién quan. Du di ¢ gang bién soan mot cach ky
ludng, ching t6i hiéu rang cudn sach kho tranh khoi nhitng khiém khuyét. Vi vay, ching toi
mong nhan duoc Y Kién dong gop tir ban doc dé cudn gido trinh ndy ngay cang hoan thién hon

trong cac lan tai ban sau.
Xin tran trong gigi thiéu cudn giéo trinh téi ban doc!

Qudn 5, ngay ... thang ... nam ......
Tham gia bién soan
1. Lé Bdo Khanh
2. BUi Quéc Trueng
3. L& Huynh Quéan
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Bai 1: Vi diéu khién AT89S52

BAI 1: Vi diéu khién AT89S52
Vi diéu khién AT89S52 1a mot vi diéu khién thudc ho 8051 do Atmel san xuat (nay thudc
Microchip), dya trén kién tric 8-bit. N6 dugc goi 1a " mady tinh trén mot chip” vi chtra cac thanh phan
can thiét dé thuc hién cac chirc ning tinh toan va diéu khién.
1.1 CAu triic phan cirng
Vi diéu khién 89S52 chira cac thanh phan co ban nhu sau:
e CPU 8-bit: Xir Iy dit liéu 8-bit va cac 1énh dua trén kién tric cia 8051.
¢ Bo nhé chwong trinh (ROM/Flash): 8 KB bo nhé Flash, co thé 12p trinh va xo6a té1 1000 lan,
dung dé luu chuong trinh diéu khién.
e Bo nhé dit litu (RAM): 256 byte bd nhd RAM dé luu trit dit liéu tam thoi.
e B{ nhé ngoai: HO tro mé rong v6i bo nhd ngoai 1én dén 64 KB cho ca chuong trinh va dir licu.
e Cac cf)ng I/0: 32 chan vao/ra (I/O) chia thanh 4 céng (Port 0, Port 1, Port 2, Port 3), mdi céng
8 bit.
e Ba b0 dinh thoi (Timers): Tich hop 3 b Timer/Counter 16-bit (Timer 0, Timer 1, va Timer 2),
giup dém su kién hodc tao ra do tré chinh xA4c.
e Giao tiép ndi tiép (UART): Cho phép truyén va nhén dit liéu ndi tiép thong qua chudn UART.
e Hai ngit ngoai: INTO va INT1 1a hai ngit ngoai kich hoat thong qua cac chan ngoai vi.
o Bo dao dong (Oscillator): C6 thé hoat dong véi tan sé 1én dén 33 MHz, véi mach dao dong
ngoai hodac dao dong thach anh.
e Bo diéu khién ngit: HJ tro 6 ngudn ngit v6i 2 mirc wu tién, cho phép quan 1y hiéu qua cac su
kién ngat.
1.2 Chirc niing chinh ciia cic thanh phan bén trong Vi diéu khién
1.2.1 By xw ly trung tim (CPU):
— La phﬁn "ndo" cua vi didu khién, chju trach nhiém thuc hién cac 1énh cia chuong trinh, xur ly
dir liéu va diéu khién céc thanh phan khéc.
1.2.2 B6 nho chwong trinh (ROM/Flash):
— Luu trit chuong trinh diéu khién (phan mém) dugc nap vao vi diéu khién. B6 nhé nay thuong
13 loai khong bién d6i, nghia 1a dit liéu s& khong bi mat khi ngit ngudn dién.
— Loai ph6 bién 13 b nh¢ Flash.
1.2.3 By nho dir liéu (RAM):
— Dung dé luu trit dit liéu tam thoi trong qua trinh vi diéu khién thuc thi chwong trinh. Khi tat
nguén dir liéu trong RAM s& bi mat.
1.2.4 Cac cong vao/ra (I/O Ports):
— Cho phép vi diéu khién giao tiép véi thé gidi bén ngoai, diéu khién cac thiét bi ngoai vi nhu
cam bién, dong co, déen LED, va nhan dir li¢u tur cac thiét bi khac nhu nit nhin, cam bién, ban
phim,...
—  Céac cong ndy c6 thé 1a cong sd (Digital) hodc cong tuong tir (Analog).
1.2.5 B$ dinh thoi va bg dém (Timers/Counters):
— BO dinh thoi co thé dung dé tao ra cac do tré chinh xac, trong khi bd dém dém sd su kién hodc
xung tin hi¢u.
1.2.6 Giao tiép néi ttep (Serial Interfaces):
— Cho phép vi diéu khién giao tiép v6i cac thiét bi khac thong qua cac chuan giao tiép nhu
UART, SPI, 12C,... d¢ truyen/nhan dir liéu mot cach tuan tu.
1.2.7 Bé chuyén doi tin hiéu sé-twong tw (ADC):
— Chuyén ddi tin hiéu twong tr (Analog) tir cac cam bién thanh tin hiéu sé (Digital) dé vi diéu
khién co thé xir 1y duoc.
1.2.8 By ngat (Interrupts)
— Cho phép vi diéu khién nging thuc hién cong viée hién tai va chuyén sang xir Iy mot su kién
khan cip (ngit) ma khong phai kiém tra lién tuc.
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1.3 So' d6 chan vi diéu khién 89S52

So db chan Chéan | Chikc niing
< Chén nguodn
(T2)P1o0]1 0 vee 40 - VCC Cap nguon dwong cho vi di€u khién (+5V).
(T2EX) P1.10)2 ssproo(oo) | 20— GND Chan noi dat, nguon am cho vi di¢u khién.
sisds  wpreaoy | ¢ Chin dao djng (Crystal/Clock)
P140Q5 36 11 P0.3 (AD3) 19 - XTAL1 Chan két n6i voi thach anh hodc bd dao dong
(MOSI) P1.5]6 35 [ P0.4 (AD4) ..
(MISO) P1.6 07 34 [1P0.5 (AD5) 18 - XTAL?2 ngoai (*)
(SCK)P1.78 33 [0 P0.6 (ADB) ,:, Port 0
RSTO9 32 [0 P0.7 (ADT7) - . -
(RXD) P3.0 ] 10 asipgavee | 32— P0.0 (AO/DO) |« Khi str dung Port 0 luu y nén mac thém dién
Wroyesads  spesen | 33—PO.L(ALDIL) | trd kéo lén (Pull-up Resistor). ‘
(INT1) P23 ] 13 28 [1P2.7 (A15) 34 - P0.2 (A2/D2) Céac chan Port 0 cO chic nang hai Chiéu
hidie  mbmeas |35-P0.3(A3/D3) | vaolra (1/0) thong thuong ky higu P0.0 dén
(WR) P3.6 (] 16 25 [1P2.4 (A12) 36 — P0.4 (A4/DA4) PO.7
adts  apresiais | 37—P0.5 (AB/D5) |« Khi sir dyng truy cap bd nho ngoai c4c chan
XTAL1 ] 19 22[1P2.1 (A9) 38 — P0.6 (A6/D6) Port 0 bién thanh bus dir liéu (DO dén D7)
R ZIPF20B8 1 39 _P0.7 (A7/D7) | vabus dia chi byte thip (A0 dén A7) két hop

dia chi byte cao (A8 dén A15) 13 cac chan
Port 2

< Portl

1-P1.0(T2)
2~ P1.1 (T2EX)
3-P1.2

Bén trong VDK céc chan cua Port 1 déu co
dién tré kéo 1én ndi bo, vi vay chiing c6 thé
duy tri trang thai logic 6n dinh ma khong

4-P1.3 can thém dién tro kéo 18n bén ngoai.
5-Pl.4 Céac chan Port 1 ¢ chirc ning hai chiéu
6—P1.5 vao/ra (1/0) thong thuong ky hiéu P1.0 dén
7-P1.6 P1.7

8-P1.7 Mot sb chan c6 thé ¢ chire ning khéc nhu:

o T2: chan dau vao cho Timer/Counter 2
khi vi diéu khién dugc cAu hinh dé sir dung
bo dém ngoai (ché d6 dém xung tir bén
ngoai).

T2EX: chan nay duogc st dung dé diéu
khién hoat dong cua Timer 2

s Port2

21 - P2.0 (A8) Co dién tré kéo 1én ndi bo.

22 — P2.1 (A9) Céac chan Port 2 ¢ chirc ning hai chiéu

23 - P2.2 (A10)
24 - P2.3 (A1)
25— P2.4 (A12)
26 — P2.5 (A13)
27— P2.6 (A14)
28 — P2.7 (A15)

vao/ra (1/0) thong thuong ky hiéu P2.0 dén
P2.7

Khi str dung truy cap bd nhd ngoai cac chéan
Port 2 bién thanh bus dia chi byte cao (A8
dén A15) két hop voi dia chi byte thap la
(A0 dén A8) 14 cic chéan port 0.

< Port3

10— P3.0 (RXD)
11— P3.1 (TXD)
12 - P3.2 (INTO)
13- P3.3 (INT1)
14— P3.4 (TO)
15— P3.5 (T1)
16 - P3.6 (WR)

Co0 dién tré kéo 1€n ndi bo.

Céac chan Port 3 ¢ chirc ning hai chiéu
vao/ra (1/0) thong thuong ky hiéu P3.0 dén
P3.7

Nhung mdi chan ciia Port 3 déu c6 cac chirc
nang dac biét:
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(T2) P10
(T2 EX) P1.1
P12
P1.30
P1.4[]
(MOSI)P1.50
(MISO) P1.6
(SCK) P1.7
RSTO

(RXD) P3.0[]
(TXD) P3.1
(INTO) P3.2
(INT1) P33
(TO) P3.4 O
(T1) P35
(WR) P3.6 ]
(RD) P37
XTAL2 O
XTAL1 O
GND [

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

[ VCC

[1 P0.0 (ADO)
[ PO.1 (AD1)
[0 PO.2 (AD2)
[0 PO.3 (AD3)
[1P0.4 (AD4)
[0 PO.5 (ADS)
[0 PO.6 (ADE)
[0 P0.7 (AD7)
0 EANVPP

[ ALE/PROG
1 PSEN

[ P2.7 (A15)
[ P2.6 (A14)
[0 P2.5 (A13)
[ P2.4 (A12)
[ P2.3 (A11)
[ P2.2 (A10)
[0 P2.1 (A9)
[ P2.0 (AB)

17 - P3.7 (RD)

« RXD (Receiver Data Input) nhén dit liéu
trong giao tlep nbi tlep UART.

« TXD (Transmitter Data Output) truyén dir
liéu trong giao tlep ndi tlep UART

« INTO (External Interrupt 0) ngit ngoai 0

« INT1 (External Interrupt 1): Ngat ngoai 1

« TO: Pau vao xung cua Timer0/Counter0.

« T1: Bau vao xung cua Timerl/Counterl.

o WR: Tin hi€u ghi dir li¢u vao by nhd ngoai.

e RD: Tin hi€u doc dir li€u tr bo nhd ngoai.

% Cac chan diéu khi

ién b§ nh¢

29 - PSEN
(Program Store
Enable)

Tin hi€u cho phép doc bd nhd chuong trinh
ngoai (ROM ngoai). Khi vi diéu khién thuc
hién 1énh tir bd nhd ngoai, chan PSEN sé& duogc
kich hoat (mirc thap).

30 - ALE
(Address Latch
Enable)

Chan nay duoc st dung dé chdt dia chi khi
két ndi v6i bd nhé ngoai. ALE phat xung dia
chi thép tir Port 0 va kich hoat bo chdt dia chi
bén ngoai.

31- EA
(External Access)

Chan nay dung dé quyét dinh vi diéu khién s&
lam viéc véi bd nhé trong hay ngoai.

e 1: by nh¢ trong (Flash ROM).

o 0: b nhd ngoai (External ROM).

o () Qhér) 18 (XTALZ2) va 19 (XTAL1) ‘ 7 o
— K&t ndi voi thach anh dé€ tao xung nhip cho vi diéu khién hoat dong. Thong thudng, tan so6 cua
thach anh phd bién 13 11.0592 MHz (phu hop cho viéc tao ra toc d6 baud trong giao tiép nbi
tiép UART) hodc céc gia tri khac nhu 12 MHz, 16 MHz,...
— Hai tu dién méc song song voi cac chan XTALI va XTAL2 dé 6n dinh dao dong. Gia tri tiéu
chuan cta cac tu ndy thuong 1a 22pF.




Bai 2: H¢ théng sé

BAI 2: HE THONG SO

H¢é théng s la h¢ thdng biéu dién cac sd bang cach st dung tap hop cac chir so (hay con goi la
CaC ky hiéu, ky so - Digits). S6 lwong cdc chir s6 dung trong hé thong sb goi 1a cac co' sé ciia hé thong
56 do.

1. H¢ thong s0 thap phin (Decimal Number System)
— Hé théng so thap phan su dung 10 chir s6 gom: 0,1, 2, 3,4,5, 6,7, 8, 9.

— H¢ thong ) thap phan c6 co 6 14 10, con duogc goi la hé thap phan, hé 10 hay hé¢ DEC
— Hé thap phan 13 mot hé thong so theo vi tri vi trong d6 gid tri ciia mét chii s6 phy thude vao
vi tr1 dirng cua nd va trong s6 ciia hé DEC 1a 10",
— Vi du: sb 752.25 & hé thap phan ky hiéu 752.2510 phan tich gém:
752.25=700+50+ 2+ 0.2 +0.05

Vi tri hang Tram Chuc Pon vi Phan chuc | Phan tram
752.25 7 5 2 2 5
Dang luy thtra 7x102 5x10* 2x10° 2x10?t 5x1072
Vi tri cac chir sd thur 2 tho 1 thu 0 thur -1 thir -2

Trong d6:

+ Trong sé 10" thé hién vi tri cua chit 0.

+ ChiF sé 7¢O gia tri 16n nhit goi 13 chi¥ sé c6 nghia l6n nhdt (MSD-Most Significant Digit)
+ Chi s6 5 c0 gia tri nho nhat goi 13 chi¥ s6 c6 nghia nhé nhdt (LSD-Least Significant Digit)
CA4c phép toan trong hé sé thap phan

e Phép cong e Phép trur e Phép nhén e Phép chia
24 324 x B 432 | 12
t12 " 168 ég 36 35
36 156 + 72
s 2
360 0

2. He théng s0 nhi phan (Binary Number System)
— He¢ thong s6 nhi phan st dung 2 chir so gom: 0, 1.
— Heé théng s6 nhi phan c6 co'sé la 2, con duoc goi 1a hé nhi phan, hé 2 hay hé BIN
— Heé nhj phan ciing 1a mot hé thong s6 theo vi tri VA trong s6 ctia hé nhi phan 13 2",
— Vi du: s6 11010011, trong hé nhi phan dugc phan tich gom:

Vitri cacchitsd | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bitl | bit0

11010011 1 1 0 1 0 0 1 1

Dang luy thira 1x27 | 1x2° | 0x2° | 1x2% | 0x23 | 0x22 | 1x2! | 1x20
— Trong dé:

+ MOdi chiF sé trong s6 nhi phan goi 1a mét bit va tén méi bit duoc gin theo thir tu tir phai sang
trai gém bit 0; bit 1; bit 2 ... bit 7.
+ Bit 7 c¢6 gia tri 16n nhat dugc goi 12 bit c6 nghia nhat (MSB -Most Signigicant Bit)
+ Bit 0 c6 gia tri nho nhat duoc goi 13 bit c6 nghia it nhat (LSB - Least Signigicant Bit).
— Quy udc:
+ S6 nhi phan c6 4 bit goi 1a 1 nipple.
+ S6 nhi phan c6 8 bit goi 1a 1 byte.
+ S6 nhj phan c6 16 bit dugc goi la word.
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+ Sb nhi phan c6 32 bit dugc goi 1a double word.
+ S nhi phan c6 64 bit duoc goi 1a quadword.

x210 x210 x210 x210 x8
TB(tetra B) — GB (giga B) — MB (mega B) — KB (kilo B) — B(Byte) — bit

Vidu: 01 : 2 bit.
1001 - 4 bit = 1 nipple.
10011010 : 8 bit = 1 byte.

10011010 10011010: 16 bit = 2 byte = 1 word
— Cac phép tinh trén sé nhi phan

a) Phép cong Vidu: 11000 + 1100 =?
= 0+0=1 11000
= 0+1=1 T 1100
= 1+0=1 100100
= 1+1= 0(nh6 1)
b) Phép trr: Vi du: 100100 — 1101 = ?
" 0-0=0 100100
= 0-1=1(muonl) - 1101
= 1-0=1 10111
= 1-1=0
c) Phép nhan Vi du: 100100 x 1100 = ?
= 0x0=0 100100
» 0x1=0 X 1100
= 1x0=0 , 100100
= 1x1=1 100100
110110000
d) Phép chia: Vi du: 110110000 : 1100 =?
= 0:0=0 110110000 | 1100
m 1:1=1 - 1100
TOO 100100
0

3. Chuyen doi | giita h¢ nhj phan (BIN) va h¢ thip phén (DEC)
3.1. Chuyén dm so thap phan sang so nhi phin ’ . o
— Nguyén tic chuyén doi mot s6 thap phan bat ky thanh sé nhi phan bang cach lay s6 thap phan
thuwe hién phép chia 2 ldy dw lién tiép cho dén khi thuong bing 0. S6 nhj phan thu duoc 12
céc s6 du.
Thi dy: d6i s6 thap phan 1 12 thanh s6 nhi phan ta lam nhu sau:

Chialién tidp cho 2 0 +2= 1 +2= 3 <2 6 «2 1o,

1 3 6

ldu’ ldu ldu ldu

S6 du twong g 1 1 0 0
Két qua: (12)10 = (1100),

Tuong tu (24)10 = (11000)2
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3.2. Chuyén ddi so nhi phén sang s0 thap phin

— Nguyén tic chuyen d6i mot s6 nhi phan bat ky thanh sb thap phan bang c4ch tinh tong cac

tich cua mdi chir sé nhi phin voi trong so twong irng.
— Vidu:
(10 0100)2

(1x2%)+(0x2)+(0x2%) + (1 x2%)+(0x2") +(0x2°
= 32 + 0 + 0 + 4 + 0 + O
= (36)10
Tuong tu : (100 1000)2 = (72)10 va (1 1011 0000)2 = (432)10
4. Mbi twong quan cac phép tinh giira h¢ thap phan va hé nhi phéan
e (12)10=(1100).
e (24)10 =(11000)
e (36)10 = (10 0100):
° (72)10 = (100 1000)2
e (432)10= (11011 0000):

Ban phim Man hinh
(24)10 |=>((11000)> , 11000
1100 (10 0100) [=>|  (36)10
(12)10 |=> (1100); 100100
Toan + #
May tinh

5. Hé thong so thap luc phan (Hexa-Decimal Number System)

— Hé théng s6 thap luc phan st dung 16 chir s6 gom: 0, 1,2, 3,4,5,6,7,9,A,B,C, D, E, F.
— Heé théng s6 thap luc phan co co sé la 16 con duoc goi 1a hé 16, hé thap luc phan hay hé HEX.
— He¢ thap phan luc phan cling 1a mgt hé théng sb theo vi tri va trong s6 cua hé HEX 1a 16M.

— Vi du: s6 2F0.416 trong hé thap luc phan dugc phén tich gom:

— Khac véi hé thip phéan, phép chia trong cac hé sb khac nhu nhi phan, thip luc phin c6 thé phirc
tap hon va thuong dugc thyuc hién bang cach chuyén doi cac s vé hé thap phan, thuc hién
phép chia ¢ hé thap phan, rdi chuyén két qua vé lai hé s ban dau.

Vi tri c4c chit s thtt 2 thtr 1 thu 0 thu -1

2F0.4 2 F 0 4
Dang luy thtra 2x162 Fx16! 0x16° 2x1671

Ciac phép toan trong hé so thap luc phan
e Phép cong e Phép tru e Phép nhan e Phép chia
18 144 . 4 1B0 | C
T c A8 A 0 | 24
24 9C 168
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6. Chuyén doi giira hé nhi phan (BIN) - thiap phan (DEC) - thip luc phan (HEX)
Nhi phan | Thap phan | Thap luc phan | 6.1. Chuyén doi tir DEC sang HEX
(BIN) (DEC) (HEX) ) 16 16
0000 0 0 Chialiéntiépcho 16: 0 «— 9 <«— 156
0001 1 1 ldu dur
0010 2 2 . )
0011 3 3 S6 du tuong ng: 9 12=C
0100 4 4 Két qua: 43210 =9C1s
812(1) 2 ‘2 6.2. Chuyén déi tir HEX sang DEC
9Cs1s6 = 9x161+ Cx16°
0111 7 7
1000 8 8 =9x16 + 12x1 = 15619
1001 9 9 L
1010 10 A 6.3. Chuyén doi tir HEX sang BIN
1011 11 B 9Cs16 = 1001 1100
1100 12 C o
1101 13 D 6.4. Chuyeén doi tir BIN sang DEC
1110 14 E 1001 1100, = 1x27 + 1x2% + 1x23 + 1x22
1111 15 F =128 + 16 + 8 + 4 =156

7. M3 héa s6 hé thiap phan:

BCD (Binary-Coded Decimal) 1a mot phuong phap ma héa sb thap phan trong dé mdi chir s6
thap phan duoc biéu dién bang mot chudi bit ¢d dinh, thuong 1a 4 bit. N6i cach khac, BCD 1a mot
cach dé chuyén ddi cac so tir hé thap phén (co s6 10) sang hé nhi phan (co sb 2) mot cach truc tiép,

ma khong can chuyén d6i qua mot hé so trung gian.
Bang mi BCD Vidu: S6thap phan ma BCD
Nhi phan | Théap phan 32 = 00110010
(BIN) (DEC) 257 = 00100101 0111 o
0000 0 = Moi mét chir sO thap luc phan dugc bi€u dien boi mot nhom nhi
0001 1 phén 4 bit.
0010 2 Vidy: 1001 1110 1010 0111 =9E A 7H
0011 3 = Khi chuyén d6i s6 hex ra sé nhi phan thi ta 1am nguoc lai, chuyén
0100 4 d6i ting chit s6 ctia s6 hex thanh cic nhém nhi phan 4 bit c6 gia
0101 S tri twong Gng.
0110 6 = Vidy: 6C3Dn = 0110 1100 0011 1101g
0111 7
1000 8
1001 9
1010 10

8. Hé thong so bat phan (Octal Number System)
= He¢ bat phan c6 8 chir s6 (ky hiéu) gobm: 0, 1,2, 3,4, 5, 6, 7.
= He¢ thdng s6 bat phan c6 co s6 14 8, con duoc goi 1a h¢é 8 hay hé bat phan.
= He¢ bat phan co trong sé 1a 8",
= Mbi mét chir s6 bat phan duoc biéu dién boi mot nhom nhi phan 3 bit.
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BAI 3: CAC KIEU DU LIEU

Kiéu dir liéu 12 mot khai ni€ém co ban trong 1ap trinh, né xac dinh loai dir li€u ma mot bién cod

thé chtra va cac phép toan co thé thyuc hién trén n6. Kiéu dir liéu giup may tinh hiéu dwgc cach luu
trir va xur 1y thong tin mot cach hiéu qua.

TT | Kiéu dit liéu S6 bit | Gi¢i han gia tri

1. | bit 1 0 hoac 1

2. | unsigned char 8 | Tur0dén 255

3. | signed char 8 | Tur-128 dén 127

4. | unsigned int 16 | Tir 0 dén 65535

5. | signed int 16 | Tur -32768 dén 32767

6. | unsigned long 32 | Tir 0 dén 4294967295

7. | signed long 32 Tir -2147483648 dén 2147483647
8. | float 32 | £1.175494E-% to +3.402823E*%
9. | shit 1 0 hoac 1

10. | sfr 8 0-255

Trong lap trinh vi diéu khién str dung Keil C, sbit va bit 12 hai kiéu dit liéu dic biét dung dé

lam viéc véi céc bit trong vi diéu khién. Mic du ca hai déu dai dién cho mot bit dit lidu, nhung
ching c6 nhitng diém khac biét quan trong vé cach str dung va muc dich.
s Shit

Pinh nghia: sbit 1a viét tat ciia "special bit". N6 duoc sir dung dé tryc tiép truy cap vao mot bit cy
thé trong mot thanh ghi (register) cua vi diéu kh1en
Thuong dugce st dung khi can diéu khién truc tiép cac chan 1/0 hodc céc bit flag trong cac thanh
ghi cua vi diéu khién.
Uu diém: cho phép truc tiép truy c@p va thao tac voi cac bit mot cach nhanh chong va hiéu qua.
Nhuogc diém: phu thudc vao kién tric vi diéu khién: Cach khai bao va sir dung sbit ¢ thé khac
nhau giita cac loai vi diéu khién va chi gi¢i han trong viéc truy cap céc bit trong cac thanh ghi da
duoc dinh nghia san.
Vi du:

sbit LED = P1°0; // Diéu khién LED & chan P1.0
bit
Dinh nghia: bit 1a mot kiéu dir liéu don gian chi dai dién cho mét bit (0 hodc 1).
Thuong duogc st dung khi can luu trit mot gia tri logic don gian (luu trit cac gia tri true/false hoic
cac trang thai bat/tat) hodc thuc hién cac phép toan bit (AND, OR, XOR...)
Uu diém: ¢c6 thé duoc st dung trong nhiéu ngit canh khac nhau va ct phap don gian.
Nhuoc diém: khong truc tlep truy cap phan cing, cAn phai gan gid tri cta bit vao mot thanh ghi
hodc bién khac dé diéu khién phan cing.

}

Vi du:
bit flag;
flag = 1; // Thiét lap flag thanh 1
// Diéu khién LED nhdp nhdy bang sbit // Sir dung bit dé kiém tra mot bit trong mét byte
sbit LED = P1/0; unsigned char data = Ox5A;
void main() { bit bit3 = (data & 0x08) >> 3; // Kiém tra bit thit 3
while(1) {

LED = 1; // Bat LED
delay_ms(500);
LED =0; / Tat LED
delay_ms(500);

}
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BAI 4: CAC TOAN TU
Céc toan tir 13 thanh phan quan trong trong 1ap trinh, dé 1ap trinh thi chiing ta cin phai hiéu 5
rang chirc nang cua cac loai toan tir

TT | Toan tir \ Chirc nang cda toan tir \ Vi du
Gan
1. = Gan intz; I/ khai bao z la bién kiéu int
Str dung dé gan mot gia tri ndo int X = 3; // bién x kiéu int va gdn x = 3
d6 cho mot bién inty =5; // bién x kiéu int va gdny = 5
S6 hoc
2. + Cong intx=3;inty=5;int z
Z=X+Y; Il bién z gdn gid tri ciia x + y
Il két quaz=8
3. += Cong va gan intx=3;inty=5;int z
X = X +Y; Il bién x gdn gid tri cia x + y
X +=Y; //viét gon va két qui x = 8
4, - Tru intx=3;inty=5;int z
X =Y - X; Il bién x gdn gid tri ciia y — X
Il két qué x = 2
5. = Trir va gan X =y - X; viét gon X -= y;
6. * Nhan
7. *= Nhan va gan X =X *y; viét gon X *= y
8. / Chia intx=3;inty=5;
o intz=y/x;//yx=>5/3=1666...
vi khai b&o z 1a int nén z = 2 lam tron dén
s6 nguyén gan nhat.
o floatz =y/x; // yIx=5/3 = 1,666...
vi khai bao z la float nén z = 1,6667
9. /= Chia va gan. X = x/y; viét gon X = y;
10. % Module hoic toan tir 1dy du. intx=3;inty=5;intz;
thuc hién phép chia hai s6 2=y %X, //kétqua5/3bang 1 du?2
nguyén va tra vé so du cua phép I két qua 7 =2
chia do.
11. %= Chia lay s6 du va gan X=X%Y; viét gon X % = y;
12. ++ Tang gia tri 1én 1 don vi intx =3;inty, z;
e z++; dang hau t6 o y=X++: //bién sé tang gid tri trudc khi
sir dung trong biéu thircy = 3Vax = 4
o ++z; dang tién to o Z=++X; //bién sit dung trong biéu thirc
trudc khi tang gia tri X=4va z=4
13. - Giam
Toan tir so sanh
14. == Bing duoc sir dung dé so sanh | o Néux =y; // két qua true = 1
hai gia tri xem chung c6 bang e Néux#vy;// két qua false =0
nhau hay khéng.
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15. I= Khéng bing hay khac
16. > Lén hon

17. >= Lén hon hay bang

18. < Nho hon

19. <= Nho hon hay bang

Toan tir Logic

dao nguoc gia tri logic cia mdt
bicu thuec.

20. && | két hop hai biéu thuc logic va (Biéu thuc 1) && (Biéu thirc 2);
chi tra vé true khi cé hai biéu (True) && (True); // két qud tra vé true
thire déu true, nguoc lai 1a false

21. I két hop hai biéu thuc logic va (Biéu thuc 1) || (Biéu thirc 2);
chi tra vé true khi ca hai biéu (False) && (False); // két qua tra vé false
thire déu false, nguoc lai 1 true

22. ! NOT (phu dinh logic) ding d¢ | !(Biéu thirc);

e Néu (Biéu thirc = true) tra vé false
e Néu (Bi€u thirc = false) trd veé true

Toan tir bitwise
23. & Thyc hién phép AND trén timg | intx = 3; Il x=0011
bit. Néu hai bit twong ung vi tri | inty =5; /'y =0101
déu la 1, thi bit twong ung trong | intz=x&y; //2=0001 »z=1
két qua s€ 1a 1, nguoc lai sé 1a 0
24. &= & va gan X=X&Y; viét gon X &=;
25. | Thyc hién phép OR trén ting bit. | int x = 5; /I x = 0101
Neéu hai bit twong tmg vi tri déula | inty = 3; /l'y=0011
0, thi bit ket qua s€ 1a 0 nguoc lai | intz=x|y; //z=0111—>z=7
bang 1.
26. = | va gan X=X|Yy; viet gon X |=Y;
27. A Ex-Or (XOR - Exclusive OR). intx =3; Il x=0011
Toén tr so sanh ting cap bit. inty =5; /'y =0101
e Néu hai bit twong tmg khéc | intz=x"y; //z=0110—z=6
nhau, bit két qua sé 1a 1.
e Néu hai bit tuong ung gidng
nhau, bit két qua sé 1a 0.
28. N= A va gan. X =X "y; viét gon X A=y,
29. ~ bu 1 hay dao bit intx = 3; I/ x =0011
inty=~x; //ly=1100
30. >> Toan tu dich phai dich x sang phai 2 bit
X>>y | x:s0 can dich chuyén q intx=3; // x = 0000 0011
y: s0 lugng bit can dich chuyén | inty =x>>2;//y =0000 1100
31. >>= Toén tur dich phai va gan X = X >>y viét gon X >>=y
32. << Toan tir dich trai
33. <<= Toén tur dich trai va gan X = X <<y viét gon x <<=y
34. -> Toan tir con trd cau triic
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Khac

35. * Toan tir truy xuat gian tiép, di
trude con trd

36. | sizeof | Xac dinh kich thudce theo byte
cua todn tur

4.1 Toan tir sb hoc (+, -, *,/, %)
- C0 5 toan tir dé thue hién céac phép toan cong, trir, nhan, chia va chia léy phén du.
- Vidul:A=24,B=A%5, >B=4
— Gan A bang 24, B gan s du cta A chia cho 5, két qua B bang 4
- Vidu2: tach sb A = 123 thanh tung con s6 don vi, chuc, trim gan cho ba bién X, Y, Z
= A=123;
= X=A%1l0 > X =3
= A=A/10; >A=12
= Y=A%I10;, > Y =2
= Z=A/10;—->Z=1
- Vidu 3: tach s6 A = 1234 thanh tirng con s6 don vi, chuc, tram, ngan gan cho 4 bitn X, Y, Z, V
= A=1234; X=A%10; > X =4
A=A/10; — A=123
Y =A%l10; - Y =3
A=A/10;, - A=12
Z=A%10; -Z=2
= V=A/10; -V=1
4.2 Toan tir gan phirc hop (+=, -=, *=, /=, %=, >>, <<=, =, |5)
- Tong quat: [bién += gi4 tri] tu’ong duong voi [blen blen + gia tri].

- Vidu:
= A+=5; tuong duong voi A = A +5;
= A/=5; tuong duong A = A/5;

= B *=X+ 1; twuong duong B =B * (X+1);
4.3 Toan tir ting va giam (++, --)
- Tong quat: [bién += gia tri] twong duwong véi [bién = bién + gia tri]
- Vidu:
= A=5;Gan A bing 5
A++; trong duong véi A = A +1 hay A+=1; két qua A bang 6
= B =3;gan B bang 3
A=++B; két qua A bang 4, B bang 4
= B =3; A=B++; gin B bang 3 két qua A bang B va bang 3, B ting Ién 1 bang 4
- Sy khéc nhau 13 "++" dit trude thi tinh trude roi moi gan, dat sau thi gan trudc rdi méi tinh.
4.4 Toan tir quan hé (==, =, >, <, >= <)
- Cac toan tr quan hé dung de SO sanh cac biéu thirc, két qua so sanh 13 diing hoic sai.
- Céc toan tu trén tuong Ung la béng, khéc, 16n hon, nho hon, 16n hon hay béng, nhd hon hay
bang.
- Vidu: if (X<100) X+=1;
— Lénh trén kiém tra néu X con nhé hon 100 thi ting X 1én 1.
4.5 Toan tir logic cac diéu kién (1, &&, ||)
- Cac toan tu trén tuong duong 1a NOT, AND va OR.
- Vidu:
= ltrue s& cho két qua 1a false
= ((5==5) && (6>4)) and hai diéu kién lai v6i nhau va két qua 1a true.



Bai 4: Cac toan twr

4.6

4.7

Toan tir xir ly bit ( &,, ©,, <<, >>)
Cac toan tu xur 1y bit vai bit, cac toan tir trén twong duong la AND. OR, XOR, NOT, SHL (dich
trai), SHR (dich phai).
Vidu 1:
A = 0x77; //[gan A = 0111 0111B
B = 0xC9; //gan B = 1100 1001B
X =A & B; // X bang A and vé6i B, két qua X = 01000001B = 0x41
Y=A|B;// Ybing A or v6i B, két qua Y=1111 1111B = OXFF
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
Vidu 2:
A=0x01; //gan A = 0000 0001B
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.
Vidu 3:
A = 0x81; //[gan A = 1000 0001B
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 4:
A = 0x00; //gan A = 0000 0000B
A = (A << 1) + 0x01; //dich A sang trai 1 bit r6i cong véi 1 — A = 0000 0001B.
A = (A << 1) + 0x01; //dich A sang trai 1 bit r6i cong véi 1 — A=0000 0011B.
Khi dich trai va cong véi 1 thi c6 chirc ning day s6 1 thém vao bén phai, v6i dir liéu 8 bit thi
sau 8 1an s& lap day 8 bit 1.
Vidu 5:
A = 0x00; // gan A = 0000 0000B
A = (A >>1) + 0x80; //dich A sang phai 1 bit rdi cong véi 1000 0000 — A = 1000 0000B.
A = (A >>1) + 0x80; //dich A sang phai 1 bit rdi cong vai 1000 0000 — A = 1100 0000B
Khi dich phai va cong v&i 0x80 thi c¢6 chirc ning day s6 1 thém vao bén trai, voi dit lidu 8
bit thi sau 8 1an sé& lap day 8 bit 1.
Vi du 6:
unsigned char X, Y; // X, Y la bién 8 bit
unsigned int A; // A 13 bién 16 bit
A = 0x1234;
X = A; I/ gan X = 0x34 1a gan byte thap (8 bit thap)
Y = A>> 8; //dich A sang phai 8 bit r6i gan Y — Y=0x12 c6 nghia I gan byte cao (8 bit cao)
Toan tir 1ay kich thwéc chudi theo byte sizeof()
Vidu 1: A = sizeof (charac); két qua 1a A s& chira sb byte ctia chudi charac
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BAI 5: CAC LENH CO BAN

STT | Lénh Chirc nang chinh

1. if-else Diéu kién

2. | while Lip khi diéu kién dang

3. do-while Lip it nhit mot 1an, sau d6 kiém tra diéu kién
4. | for Lip mot sd lan xéc dinh trude

5. break Thoat khoi vong lap

6. continue Boé qua ph?m con lai cia lan 13p hién tai

7. goto Nhay dén mét nhin

5.1 Lénh if va else
- Chtrc nang: dugc st dung dé thuc hién cac 1énh khac nhau dua trén mét diéu kién cho trude.
- Céch hoat dong:
= if: kiém tra mot diéu kién. Néu diéu kién ding thi khoi 1énh bén trong if dugc thuc hién.
» else: néu diéu kién trong if sai thi khdi 1énh bén trong else dugc thyc hién (néu co).

Cu phap: Viét gon Vidu Viét gon

if (didu_kién){ if (diéu_kién) Lénh al; | if (x == 50){ if (x==50)x =1;
lldiéu_kién_Puing | else Lénh bl; X=1; else X = x+1;
Lénh al; } // Vi chi ¢6 1 mét lénh nén bo {
Lénh a2; else{ }
X = X+1;

} }

else{
lldiéu_kién_Sai // truong hop khong if (x ==50){ if (x==50)x=1;
Lénh bl; s dung else: x=1;
Lénh b2; if (diéu_kién) Lénh al; | }

}

5.2 Lénh lap while
- Chure nang: thuc hién mot khdi 1énh nhiéu 1an cho dén khi mot diéu kién nhét dinh tré thanh sai
- Cach hoat dong:
» Kiém tra diéu kién truéc khi thuc hién khdi 1énh.
= Néu diéu kién dung, thyc hién khdi 1énh va quay lai kiém tra diéu kién.

Cd phap: Viét gon Viduy Viét gon
while (diéu_kién){ | while (diéu kién) Lénh 1; | while (x> 0){ while (x > 0) x = x-1;
lldiéu_kién_Piing X = x-1;
Lénh [; }
Lénh 2;
}
while (1){ while (1) Lénh I; while(1){ while(1) x = x+1;
/[ lubn_DPuing X = X+1;
Lénh1; 1
} // diéu kién 1 luén ding nén vong ldp nay
chay vo han va x tang mai mdi
while(1){ while(1);
¥
//vong lap vo han hay dung tai day
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5.3 Lénh lap do-while
- Chtrc nang: Tuong ty nhu while nhung luon thyc hién khéi 1énh it nhat mot 1an trude khi kiém
tra diéu kién.
- Céch hoat dong:
= Thuc hién khéi 1énh mot lan.
= Kiém tra diéu kién. Néu dung, thuc hién lai khi 1énh va quay lai kiém tra diéu kién.

Cu phéap: Viét gon Viduy Viét gon

do { do do { do x = x+10;
Lénh1; Lénh I; X = x+10; while (x < 100)
Lénh 2; while (diéu_kién) }

while (x < 100)
} :
while (diéu kién)

5.4 Lénh lap for

- Chtrc nang: thuc hién mat khéi 1énh mot s6 1an xéac dinh trude.
- Céch hoat dong:

= Khoi tao bién dém — Kiém tra diéu kién

= Thyc hién khéi lénh.

= Cap nhat bién dém.— Quay lai Kiém tra diéu kién.

Cu phéap: Viét gon Vi duy Viét gon
for (gia tri_bat dau; | for (gia tri_bat dau; do { do x = x+10;
diéu_kién kétthuc; | diéu kién két thic; X = x+10; while (x < 100)
tang gia_tri){ tang gia tri) Lénh 1; }

Lénh 1; while (x <100)

Lenh 2; Il Vong ldp thiee hién véi bién n bang 0 cho dén
1 khi n bang 100 thi ngirng.

5.5 Lénh ré nhanh break

- Chirc nang: dugc st dung dé thoat khoi mot vong lap (while, do-while, for hodc switch-case)

ngay lap tuc.
- Cu phap: break;
- Vidu:

int main() {

for(inti=1;i<=5;i++) {
if (i==3){
break; // Két thiic vong Idp khi i la 3

printf("%d ", i); // két qud la: 1 2 dén 3 thi thodt khéi vong lip
}

5.6 Lénh continue
- Chirc nang: duoc sir dung dé két thuc phan con lai caa vong 13p hién tai va chuyén sang thuc
hién vong lip tiép theo.
- Cu phap: continue;

- Vidu:
for (i=1;i<=10; i++) {
if 1==5){
continue; // Bé qua phan con lai ciia vong Idp khi i bang 5 thiee hién tiép tuc
}

printf("%d ", i); // két qu la: 12346789 10 b6 5
}
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5.7 Lénh ré nhanh goto:

- Chtrc ning: sir dung dé nhay dén mot nhan (label) duoc dit trudc do trong chuong trinh.
- Luu y: Viée su dung goto thuong khong khuyen khich vi c6 thé lam cho code kho doc va kho
bao tri. Nén st dung céc cau tric diéu khién khac nhu if, while, for dé thay the.

- Vidu:

myLabel: // nhan
printf("Gia tri cua i: %d\n", i);

i++;
if (i<5){

goto myLabel; // Chuyén dén nhédn myLabel

¥

5.8 Lénh switch case

- Chtrc nang: dugc su dung thuc hién cac hanh dong khac nhau dya trén gia tri cia mot biéu thire.

- Céch hoat dong:

= So sanh gié tri ciia biéu thirc véi céc gia tri trong cac truong hop case.

= Khi tim thiy trudng hop khép, céc 1énh bén trong trudng hop dé duoc thuc hién.

Cu phéap: Viét gon Vi du | viét gon
switch (cmd) { switch (cmd) { switch (cmd) {
Case constantl: Case constantl: Case O:
Lénh al; Lénh al; printf("cmd 0");
Lénh a2; Break; Break;
Case constantl: Case 1:
Break; Lénh bl; printf("cmd 1");
Case constant2: Break; Break;
Lénh b1; Default: Default:
Lénh b2; Lénh cl; printf("bad cmd");
.. Break; Break;
Break; } }
Default:
Lénh cl;
Lénh c2;
Break;
);
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BAI 6: TRINH BIEN DICH KEIL C

Keil C 1a mdt moi truong phat trlen tich hgp (IDE) phd bién duogc sir dung rong réi trong linh
vuce 1ap trinh vi diéu khién. N6 cung cAp mot nén tang manh mé va dé stir dung dé viét, bién dich va
gd 18i cac chuong trinh nhiing. V6i nhiing kién thirc co ban d trinh bay thi ban c6 thé lap trinh duoc
cho vi diéu khién, tuy nhién do mdi vi diéu khién khac nhau nén ta can phai tim hiéu thém cac tinh
ning khac nhu phan trinh bay tiép theo.

6.1 Phin mé rong cia trinh bién dich KeilC
Trinh bién dich C51 cung cap mot s6 phan mé rong cho ngoén ngir C chuan ANSL. Cac phan
mo rong nay cung cip hd tro tric tiép cho cac thanh phan cia kién trac vi didu khién 8051 bao
gom:
Céc vung nhé cua vi diéu khién 8051
Cac kiéu mo hinh bo nhé
Céac chi dan loai bd nhé
Céac chi dan loai bién dit li¢u bo nhé
Céac bién thudc dir liéu bit va dit liéu cho phép truy xuat bit
Céc thanh ghi dic biét
Con tro
Cac thuoc tinh ham
6.2 Cac tir khoa
Tir khoa: Dé tranh 131 trong lap trinh, phan mém C51 cung cip céc tir khoa sau:
_at_; alien; bdata; bit; code; compact data; idata; interrupt; large; pdata; _priority_; reentrant;
sbit; sfr; sfr16; small; task ; using; xdata
6.3 By nhé chwong trinh ROM
B6 nhé nay chi dung dé luu chuong trinh, khong c6 chirc nang luu dir 1i€u, ngoai trir cac
hang s6 thi cho phép luu bang cac khai bao sau trong chuong trinh:
unsigned char code constant_1 = 0x03;
unsigned char code array_1[3] = {'1', ‘2, '3},
6.4 Khai bao bién va hing s6
Vi du 1: Khai bdo cdc hang trong bg nhé chwong trinh.
unsigned char code dem = 0x03;
unsigned char code ma_ascii[10] = {'0",'1', '2', '3, '4', '5', '6', '7", '8', '9'};
Vi du 2: Khai bdo bién va khoi gan gid tri cho bién trong bg nhé dir liéu RAM
unsigned int speed = 3;
6.5 Cac BIT chira chirc nang dac biét
Trong vi diéu khién c6 ving nhd cho phép truy xuit timg bit va cho phép truy xuat truc tiép
va vung nhé nay c6 tén 1a BDATA.
Vi du 1: Khai béo céc bién byte va bit
char bdata test; /khai bdo bién test la ki tw byte thujc vimg diF liéu cho phép truy xudt bit.
sbit sign = test”7; /khai bdo bién sign la bit thir 7 ciia bién test.
sfr P1 = 0x90; //gdn P1 la 6 nho co dia chi 0x90.
6.6 Pinh nghia cac bién
Vi du 1: dinh nghia cac bién
#define HANG PO; // dinh nghia bién HANG la port O ciia vi diéu khién AT89xx
shit HANG_0 HANG"0; // dinh nghia bit HANG_0 12 bit thir 0 ciia vi diéu khién AT89xx
6.7 Con tré dir li€u
Con tré dit liéu trong ngdn ngit C chinh 1a kiéu truy xuat gian tiép dung thanh ghi, dia chi cua
6 nh¢ can truy xuat luu trong thanh ghi.
Vi du 1: khai bdo con tro, gan dia chi con tro va luu dir li¢u:
unsigned char *pointer(); //khai bao con tré
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pointer() = mem_address; //gdn dia chi bat dau cia ving nhé cho con tré
*pointer() = OXFF; /luu gia tri OxFF vao 6 nho co dia chi luu trong con tro.
Déi véi viing nhé ngogi thi xem vi du sau
Vi du 2: khai béo con trd, gan dia chi con tré va luu dir liu:
unsigned char *asb_pointer; //khai bao con tré
asb_pointer = (char*) 0x8000; // gdn dia chi bat dau ciia ving nhé la 0x8000 cho con tré
* asb_pointer = OXFF; //lwu gid tri OxFF vao 6 nho co dia chi luu trong con tro.
* ash_pointer++; //ting dia chi con tré dén é nhé ké
6.8 Khai biao mang
Vi du 1: khai bdo mang:
unsigned char ma7doan[] {0XC0,0XF9,0xA4,0XB0,0X99,0X92,0X82,0XF8,0X80,0X90};
char chuoi_hien_thi = { "HELLO!"};
6.9 Khai bao chwong trinh con phuc vu ngit
Vi du: khai bao chuong trinh con phuc vu ngét
Timer0_int() interrupt 1 using 2
{
¥ , , , ,
Khai bao tén chuong trinh con phuc vu ngat va sir dung ngat thir nhat ding voi ngat cua
timer0 va dung bank thanh ghi tht hai cho chuong trinh con phuc vu ngit.
6.10 Céu tric ciia chwong trinh C
Tat ca cac chuong trinh viét bang ngdn ngit C bao gém cac chi din, cac khai bao bién, cac dinh
nghia bién, cac biéu thurc, cac 1énh va ham.
Chuong trinh C don gidn nhu sau

/* my first C program*/

#include <AT89X52.h>

unsigned char MA7D[10] = {0XC0,0XF9,0xA4,0XB0,0X99,0X92,0X82,0XF8,0X80,0X90};
int GIAY, CHUC, DONVI;

void DELAY_TIMERO(){

int BDN;
TRO =1;
for (BDN = 0; BDN<20; BDN++){
do {}
while(TF0==0);
TFO =0;THO = 0X3C;TLO = 0XBG0;
¥
TRO =0;
}
void MAIN (){
TMOD =TO_MO0; THO=0X3C: TLO = 0XBO0;
while(1){
for (GOLD = 0; GOLD <60; GOLD ++){
TIME = TIME/10; DONVI = GIAY %10;
PO = MA7D[DONVI]; P1=MA7D[CHUC];
DELAY_TIMERO();
by
}

e "/*my first C program*/'*: 1 chu thich cho chuong trinh ndm trong cip dau "/* .... */" hoic
nam sau "//".

e “#include < AT89X52.h >": ¢ chuc niang bio cho trinh bién dich biét chuong trinh dung cac
thanh phan cia vi diéu khién c6 trong file "TAT89X52.h",
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e Tiép theo 1a khai bao bién toan cuc, chuong trinh con va cac 1énh cta chwong trinh con nim
trong dau {}.
e "void main ()'"": cho biét bit dau chuong trinh chinh va cac 1énh tiép theo ciia chuong trinh chinh
nam trong cip dau {}.
6.11 Cac thanh phan ciia chwong trinh C
6.11.1 Chi dan tién xir Iy
C6 2 chi dan 1a #define va #include:
Chi dan #define co chirc nang thay thé mot doan chudi bang mot chi dinh dic biét nao do.
Chi dan # include c6 chitc ning chén vao mot doan 1énh tir mot file khac vao trong chuong
trinh.
Vi du:
#define ported PI;
#include <AT89X52.H>:
Chi dan tht nhat ¢ chirc nang dinh nghia bién portled co gia tri 1a portl
Chi dén tht hai c6 chuc ning khai bao chuong trinh thu vién cua vi diéu khién AT89X52.H
6.11.2 Khai bao
Khai bao bién bao gdm tén va thudc tinh, khai bao ham, khai bao hang. Khai bao bién toan
cuc nam bén ngoai ham, khai bao bién cuc b thi nam bén trong ham.
6.11.3 Pinh nghia gia trj cho bién
Dung dé thiét 1ap gia tri cho mot bién hodc mot ham.
6.11.4 Bicu thirc
La su két hop cua toan tir va tac to dé cho ra mot két qua duy nhét.
6.11.5 Ham
Mot ham bao gém cac khai bao bién, dinh nghia gia tri, cac biéu thirc va cac 1énh dé thuc
hién mgt chirc nang dac bi¢t nao do.

6.12 File thw vién cho hg AT89X52
Khi dung phan mém Keil 13p trinh cho vi diéu khién AT89S52 thi phai khai bao thu vién
<AT89X52.h>. Trong file nay di dinh nghia tén cc thanh phan cia vi diéu khién ho
AT89X52.
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BAI 7: TIMER va COUNTER

- Timer: La mot bd dém ndi bd, duoc ting 1én mot don vi tai mdi xung clock cua vi diéu khién.
Khi gia tri dém dat dén mot gia tri nhét dinh (gia tri nap vao thanh ghi), mot sy kién nga“it s€ xay
ra, cho phép thuc hién cac tac vy khéc.

- Counter: Ciing 1a m6t bé dém, nhung né dém cac xung bén ngoai duoc dua vao chan cia vi
diéu khién. Diéu nay cho phép dém cac su kién xay ra ngoai vi diéu khién, ching han nhu s 1an
nhan nut, sb xung tr mot cam bién,...

7.1 Thanh ghi TMOD (Timer Mode Register)
- Xac dinh ché d6 hoat dong cua timer 0 va timer 1.
- Gdm 8 bit, chia 1am 2 phan, mdi phan 4 bit diéu khién mot timer.

Timerl

Timer0

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

GATE1L

CIT1

M1 T1

MO T1

GATEO

CIT0

M1 TO

MO TO

- Giai thich chi tiét tirng bit:

Bit Chirc niang

Bit 7 — GATEL | Thiét 1ap ché dd bat/tit cia Timerl

= 1: Timerl hoat dong khi chan INT1 = P3.3 = 1 va phu thudc vao bit TR1 =1
trong thanh ghi TCON.

= 0: Timerl hoat dong khong phu thudc chan INT1 ma chi phu thudc bit TR1 =1

Bit 6 - C1/T1 | Thiét 1ap ché dd hodic dong Timerl (dinh thoi) hodc Counterl (dém)
= 1: ché d¢ Counter. BPém xung ngoai nhan xung tir chan T1 = P3.5

= 0: ché d6 Timer. Pém thoi gian nhan xung tir dao dong ndi bén trong.

Bit5 - M1 T1
Bit4—M0_T1

Chon ché dd hoat dong ciia Timerl
= 00: Ché d6 0 (13-bit Timer/Counter)
+ Gi6i han dém tir 0000H dén 1FFFH (212 = 8192 1an).
+ Gié tri &ém duoc luu trong 2 thanh ghi TH1 (chi 5 bit thap) va TL1 (8 bit)
= 01: Ché do 1 (16-bit Timer/Counter) (thudng str dung)
+ Giéi han dém tir 0000H dén FFFFH (216 = 65536 lan).
+ Gi4 tri @ém duoc luu trong 2 thanh ghi TH1 (8 bit) va TL1 (8 bit)
= 10: Ché db 2 (8-bit tu dong nap lai)
+ Gi6i han dém tir 00H dén FFH (28 = 256 lan).
+ Gi4 tri @ém duoc luu trong TL1 (8 bit) va dugc nap tir TH1 (8bit)
" 11: Ché do 3 (Timer 1 ngung, Timer 0 hoat dong & ché d6 2 kénh riéng biét)
+ Gi6i han dém tir 00H dén FFH (28 = 256 lan).
+ TLO va THO hoat dong nhu 2 Timer 8-bit riéng biét.
+ Ché do nay hiém khi duoc st dung, chii yéu dugc st dung khi can hai bo
dém 8-bit hoat dong song song tir Timer 0.

Bit 3— GATEO | Thiét lap ché do bat/tat ciia Timer0
= 1: Timer0 hoat dong khi chén INTO = P3.2 = 1 va phu thudc vao bit TRO =1

= 0: TimerQ hoat dong khong phu thugc chan INTO ma chi phu thudc bit TR0 = 1

Bit 2 — CO/TO | Thiét Iap ché do hodc dong Timer0 (dinh thoi) hoidc Counter0 (dém)

Bit1— ML _TO
Bit 0 — M0O_TO

Chon ché do hoat dong cua TimerO
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7.2 Thanh ghi TCON (Timer Control Register)

- La mot thanh ghi 8 bit, chira cac cd diéu khién va co tran

thai cua Timer va cac ngat ngoai.

bit 7 bit 6 bit 5 bit 4 bit 3

bit2 | bitl | bit0

TF1 TR1 TFO TRO IE1

IT1 IEO ITO

- Chirc ning cua turng bit trong thanh ghi TCON:

Bit Chirc niang
Bit7 - TF1 (Timerl Overflow Flag) co tran cta Timerl
= 1: tu dong 1én mirc 1 bao hiéu Timerl da dém hét gia tri va tran vé 0.
= 0: thiét 1ap thu cong dé tiép tuc hoat dong dém cta Timerl.
(*)
Bit 6 — TR1 (Timer 1 Run Control Bit) diéu khién bat/tit Timerl
= 1: Bat Timer 1 (Timer bat dau dém).
= 0: Dung Timer 1.
Bit 3-IE1 (External Interrupt 1 Edge Flag) cd bao hiéu trang thai ctia ngat chan INT1
= 1: ¢6 nghia 1 ngit ngoai 1 (chan INT1) di xay ra va dang chd duogc xir 1y. Co
nay sé& ty dong duoc x6a khi chuong trinh con ngit duoc thuc thi.
= 0: ¢6 nghia 1 ngit ngoai 1 chua xdy ra hodc da duoc xu 1y.
Bit2-1T1 (Interrupt 1 Type Control Bit) xac dinh kiéu kich hoat ngat cho chan INT1
= 1: tin hiéu ngét duoc kich hoat khi chan INT1 chuyén tir mtc cao xudng mirc
thap (canh xudng)
= 0: khi tin hiéu trén chan INT1 ¢ mic thap lién tuc ( muc thap)
Bit5—TFO0 cO tran cua TimerQ
Bit 4 — TRO diéu khién bat/tit Timer0
Bit1—IEO cd bao hibu trang thai ctia ngit chan INTO
Bit0—ITO xac dinh kiéu kich hoat ngit cho chan INTO

(*) Sir dung Timer khong cé ngit va c6 ngit

Str dung Timer khong ngat

Str dung Timer c6 ngt

- Chuong trinh chinh s& lién tyc kiém tra co
tran cuia Timer (TF =1 ?).

- Khi kiém tra chuong trinh chinh phat hién
Timer 1 tran TF = 1 thi chuong trinh chinh
s€ thuc hién cac 1énh lién quan.

- Co tran TF s& duoc thiét 1ap vé 0.

- Chuong trinh chinh s& khong can kiém tra co
tran cua Timer.

- Khi Timer tran (TF = 1) thi ty dong mot tin
hiéu ngat s& xay ra gui dén VDK va VDK s&
tu dong chuyén toi “chwong trinh con xir Iy
ngdt” dé thyc hién cac 1énh

- C0 tran TF s& duoc thiét 1ap vé 0.

- Céu trlc chwong trinh:

= Khong st dung chuong trinh ngit.

= Kiém tra lién tyc c& TF trong vong lap chinh,
= X0a TF thu cong khi Timer tran.

- Céu triic chwong trinh:

= St dung chwong trinh ngat.

= Khi Timer tran, VDK ty dong nhay dén
chuong trinh con ngat dé xir 1y.

= X6a co tran TF trong chuong trinh con ngjt.

#include <reg52.h>

void main() { )
TMOD = 0x01; // Timer 0 ¢ ché do 16-bit (Mode 1)

THO =0x00;  // Nap gid tri cao ciia Timer 0
TLO = 0x00; // Nap gid tri thap cua Timer 0
TRO=1; // Bat dau chay Timer 0

#include <reg52.h>
// Chirong trinh con phuc vu ngat cho Timer 0
void TimerO_ISR(void) interrupt 1 {
TFO=0; //Xoa co tran TFO
/I lénh 1
I lénh 2

void main() { )
TMOD = 0x01; // Timer 0 o ché do 16-bit (Mode 1)

THO =0x00;  // Nap gia tri cao cua Timer 0
TLO=0x00;  //Nap gid tri thip ciia Timer 0
ETO =1; // Cho phép ngdt Timer 0
EA=1; // Cho phép toan bé ngdt
TRO=1; // Bit dau chay Timer 0
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= D& hiéu, dé& 14p trinh.

= Kiém soat tryc tiép trang thai Timer tir vong
lap chinh.

- Nhwoc diém:

= Hiéu suét thap: CPU phai kiém tra lién tuc c&
tran, chiém thoi gian xir Iy va khong pht hop
cho céac hé thong can phan hdi nhanh.

= T6n tai nguyén CPU: Khi CPU danh nhiéu
thoi gian dé kiém tra co Timer, nd khong thé
thuc hién dugc nhiéu tac vu khac.

while (1) { while (1) {
if (TFO == 1) { // lién tuc kiém tra co tran TFO // Chwrong trinh chinh tiép tuc
TFO=0; // Xoa co tran TF0 thue hién cdc tac vu khdc
Il lénh 1 ma khéng can kiém tra co tran
I lénh 2 }
} }
}
} . .
- Uu diem: - Uu diem:

= Hiéu sudt cao: CPU khong can kiém tra lién
tuc co tran. Khi Timer tran, ngét sé ty dong
kich hoat va CPU xur 1y ngay lap tuec.

= T6i wu tai nguyén: Giam thoi gian CPU danh
cho viéc kiém tra cd, cho phép CPU xir Iy cac
tac vu khac trong khi chd Timer tran.

- Nhwoc diém:

® Phure tap hon: Lap trinh ngat yéu cau hleu 0
cach vi diéu khién xur 1y ngat, quan ly ngat va
khoi phuc trang thai CPU sau khi ngit.

= Phai dam bao thoi gian xir 1y ngit khong qua
lau dé tranhanh huong dén cac ngat khac hoac
chuong trinh chinh.

- Tém tit:

co lién tuc.

trinh phtrc tap hon do lién quan dén ngit.

= Str dung Timer khong ngat: D& 1ap trinh, nhung tiéu ton nhiéu tai nguyén CPU do phai kiém tra

= Sir dung Timer c6 ngat: Tdi uu hoa tai nguyén va thoi gian xir 1y, nhung yéu cau k¥ thuat lap

7.3 Thanh ghi IE (Interrupt Enable Register)

- La mot thanh ghi 8-bit, dung d‘é bat hodc tat cac ngit cu thé. )
- Mot bit trong thanh ghi nay diéu khién mot ngat khac nhau, va chi khi bit d6 dugc thiét 1ap
(bang 1), ngat tuong rng moi dugc cho phép hoat dong.

bit 7 bit 6 bit 5 bit 4 bit 3 bit2 | bitl | bitO
EA - ET2 ES ET1 EX1 | ETO | EXO
Chirc nang cua turng bit trong thanh ghi IE:

Bit Chirc ning

Bit 7 — EA (Enable All Interrupts) bat/tit toan bd hé thong ngat.
= 1: Cho phép tat ca cac ngat (cac ngat s& hoat dong néu bit ctia chiing ciing

duogc bat).

= 0: V6 hiéu hoa toan bd ngit, bt ké cic bit ngit riéng 1é c6 bat hay khong.

Bit 6 Du trit, khong str dung va ludn bang 0

Bit5-ET2 (Enable Timer 2 Interrupt ) cho phép ngat tir Timer2
= |: Cho phép ngat tir Timer 2 (néu st dung VDK c6 hd tro Timer 2)
= 0: V6 hiéu héa ngit tir Timer 2.

Bit4 — ES (Serial Interrupt Enable) cho phép ngat tir tir by truyén nhan néi tiép (UART)
= 1: Cho phép ngat tr b truyen nhén n01 tlep (UART)
= 0: V6 hiéu héa ngit tir bd truyén nhin n01 tiép.

Bit3-ET1 (Enable Timer 1 Interrupt ) cho phép ngit tir Timerl

Bit2-EX1 (External Interrupt 1 Enable) cho phép ngat ngoai tir chan INT1 (chan P3.3)
= 1: Cho phép ngit ngoai INT1
= 0: V6 hiéu héa ngit ngoai INT]1

Bit1 - ETO (Enable Timer 0 Interrupt ) cho phép ngit tir Timer0

Bit 0 — EXO0 (External Interrupt 0 Enable) cho phép ngit ngoai tir chan INTO (chan P3.2)
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Tai liéu tham khao N
Giéo trinh Vi xu ly — Nguyén Pinh Phi — Truong Ngoc Anh — NXB PHQG TPHCM
Gido trinh K§ Thuat Lap Trinh C — Nguyén Linh Giang — NXB Gido Duc
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