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Bai 1 : Gi6i thiéu vé vi diéu khién 8051.

1.1. Mo ta chung
- Ho vi diéu khién 8051 ¢6 cac dic trung dugc tom tat nhu sau:

+ B0 nhd ¢o thé lap trinh lai.
+4 KB ROM.
+ 128 byte RAM.
+ 4 cong vao/ra (I/O port) 8-bit.
+ 2 b0 dinh thoi 16-bit.
+ Cong giao tiép ndi tiép.
+ Khong gian nhé chuong trinh (ma) ngoai 64 Kb.
+ Khong gian dir liu ngoai 64 Kb.
+ Bo x1r 1y bit (thao tac trén cac bit riéng r¢).
+ 210 vi tri nhé dugce dinh dia chi, moi vi tri 1 bit.
+ Nhéan/chia trong 4 us.

1.2. So' d6 khéi ho vi diéu khién 8051

Hinh sau day cho thiy so db khéi cua vi diéu khién 8051
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‘ Hinh 1. So do khéi ho vi diéu khién 8051
1.3. So do chan va chirc nang

3
1.3.1. So' do chan
P1.0C1 ~ 40 A wvcce
P1.1 2 39 B PO.0 (ADOD)
P1.2 0 2 3s A PO.1T (AD1)
FP1.53 0 4 IT OrU.2 (ADZ)
P1.4 5 36 A PO.3 (AD3)
P1.5 6 35 A P04 (AD4)
P1.6 7 34 A PO.5 (ADS)
P1.7 [ 8 I3 O PO.6 (ADE)
RSTLC 9 32 A PO.7 (ADT)
(RXD) P3.0[4 10 31 QO EA/WVPP
(TXD) P31 11 30 0 ALE/PROG
(TNTO) P3 .2 12 29 O PSEN
(TNTT) P3. 3 13 2 @A P27 (A15)
(TO) P3.4] 14 27 @A P2.6 (A14)
(T1)y P35 15 26 A P2.5 (A13)
(WR) Pa. s 16 25 A P2.4 (A12)
(RD) P3.7L4 1r 24 P23 (A11)
XTAL2 ] 18 23 A P2.2 (A10)
XTAL1 [ 19 22 @A P2.1 (A9)
GND O 20 21 A P2.0 (A8)

Hinh 2: Bé tri chdn cia ho 8051.

1.3.2. Mo ta chan

- Cong PO: Binh thuong day 13 cong ra. Dé co thé vira lam dau ra, vira lam
dau vao thi mdi chan cta PO phai duoc ndi téi mot dién tré treo 10 kQ bén
ngoai. S& di nhu vay 1a vi cong PO ¢6 dang cuc mang ho, day 1a diém khac voi
cac cong P1, P2 va P3. Khi ndi 8051 t6i bd nhé ngoai, PO try thanh bus dia chi
va bus dir liéu don kénh dé tiét kiém sd chan [byte thap cia bus dia chi néu Ia
dia chi].
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- Cong P1: P1 chi c6 mot cong dung 14 vao/ra.

- Céng P2: P2 c6 2 cong dung, hoac lam nhiém vu vao/ra hodc la byte dia
chi cao ctia bus dia chi 16-bit cho cac thiét ké c6 bo nhd chwong trinh ngoai
hoic céc thiét ké c6 nhiéu hon 256 byte bo nhé dit liéu ngoai.

- Cong P3: P3 ¢6 2 cong dung. Khi khong hoat dong vao/ra, cac chan cua
P3 ¢6 nhiéu chtc ning riéng (mdi chan c6 chirc ning riéng lién quan dén cac dic
trung cu thé cua 8051).

Bit Tén Dia chi Chirc nang
bit

P3.0 |RxD BOH Nhan dir liéu cua cong n01 tlep
P3.1 | TxD B1H Phat dit liéu cua cong ndi tiép
P3.2 | INTO B2H Ngit ngoai 0
P3.3 | INTI B3H Ngit ngoai 1
P34 | TO B4H Chan vao ciia bd dinh thoi/dém 0
P3.5 |TI B5H Chan vao ciia bd dinh thoi/dém 1
P3.6 | WR B6H Diéu khién ghi bd nhé dit liéu ngoai
P3.7 | RD B7H Piéu khién doc bd nh¢ dit lidu ngoai

Bdng 1: Chire ndng cdc chdn cia céong P3.

- Chan cho phép bd nhé chuong trinh PSEN : 8051 cung cap cho ta 4 tin
hiéu diéu khién bus. Tin hiéu cho phép bo nhé chuong trinh PSEN (Program
Store Enable) 14 tin hiéu xuat. Pay 1a tin hiéu cho phép ta truy xuit bd nhd
chuong trinh ngoai. Chan nay thuong ndi véi chan cho phép xuat OE (Output
Enable) cia EPROM (hoic ROM) dé cho phép doc céc byte 1énh.

- Chan cho phép chét dia chi ALE: Chan xuét tin hiéu cho phép chét dia
chi ALE (Address Latch Enable) dé phan kénh (demultiplexing) bus dit liéu va
bus dia chi.

- Chan truy xuit ngoai EA (External Access): Chin vao nay c6 thé dugc
ndi véi 5V (logic 1) hodac vo1 GND (logic 0).

+ Néu chan nay nbi 1én 5V, 8051 thuc thi chuong trinh trong ROM
noi (chuong trinh nho hon 4K/8K).

+ Néu chan nay ndi v6i GND (va chan PSEN ciing & logic 0),
chuong trinh can thyc thi chira & bo nhd ngoai.

- Chan RESET (RST): Khoi dong lai. Bay 1a chan vao, muc tich cuc cao,
binh thuong & muc thap. Khi c6 xung cao dit toi chin nay thi bo vi diéu khién
s& két thac moi hoat dong hién tai va tién hanh khoi dong lai. Khi reset, moi gia
tri trén cac thanh ghi sé bi xoa. Luu y, dé reset ¢c6 hiéu qua, chan RST can duy
tri trang thai tich cuc murc cao ti thiéu 2 chu ky may.

- Céac chan XTAL1 va XTAL2: Mach dao dong bén trong chip 8051 dugc
ghép nbi vai thach anh bén ngoai ¢ hai chan XTALI va XTAL2.



1.4. T6 chirc b nhé
Lénh Tén Dia chi

ACC* Thanh ghi tich luy (thanh ghi tong ) A 0EOH
B* Thanh ghi B O0FOH
PSW* Tu trang thai chuong trinh 0DOH
SP Con tré ngan xép 81H
DPTR Con tro dir li€u hai byte
DPL Byte thap cia DPTR 82H
DPH Byte cao cua DPTR 83H
PO* Cong PO 80H
Pl* Cong P1 90H
p2* Cong P2 0AOH
p3* Cong P3 0BOH
Ip* Diéu khién uu tién ngat 0B8H
IE* Piéu khién cho phép ngat AO8H
TMOD | Diéu khién ché d¢ by dém/dinh thoi 89H
TCON* | Diéu khién b dém/dinh thoi 88H
T2CON* | Piéu khién bo dém/dinh thoi 2 0C8H
T2MOD | Diéu khién ché do bd dém/dinh thoi 2 0C9H
THO Byte cao ctia bo dém/dinh thoi 0 8CH
TLO Byte thap clia bd dém/dinh thoi 0 SAH
THI Byte cao ctia bd dém/dinh thoi 1 SDH
TLI Byte thap ciia bo dém/dinh thoi 1 SBH
TH2 Byte cao cua bo dém/dinh thoi 2 0CDH
TL2 Byte thap cua bd dém/dinh thoi 2 0CCH
RCAP2H | Byte cao cua thanh ghi bo dém/dinh thoi 2 0CBH
RCAP2L | Byte thap ciia thanh ghi bd dém/dinh thoi 2 | 0CAH
SCON* | Piéu khién noi tiép 98H
SBUF Bo dém dit liéu noi tiép 99H
PCON Diéu khién cong suat 87H

Badng 2: Cdc thanh ghi chirc ndng déc biét ciia ho vi diéu khién 8051

(*cdc thanh ghi ¢6 thé dinh dia chi theo bit).

Ho vi diéu khién 8051 c6 khong gian bo nh¢ riéng cho chuong trinh va dir
lidu. Ca 2 by nhd chuong trinh va dir liéu déu dat bén trong chip, tuy nhién ta co
thé mo rong bd nhd chuong trinh va by nhé dir 1i€u bang cach sur dung céc chip
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nhd bén ngoai.

- B6 nhé ndi trong chip bao gdm ROM va RAM. RAM trén chip bao gém
ving RAM da chirc nang (nhiéu cong dung), ving RAM véi timg bit dugce dinh
dia chi (goi tat 1a ving RAM dinh dia chi bit), cac ddy (bank) thanh ghi va cac
thanh ghi chirc nang dac biét SFR (Special Function Register). Hai dac tinh dang
luu y:

+ Céc thanh ghi va cac céng vao/ra duge dinh dia chi theo kiéu 4nh
xa bd nhé (memory mapped) va dugc truy xuat nhu mot vi tri trong bo nhd.

+ Vung stack thuong tra trong RAM trén chip (RAM ndi) thay vi &
trong RAM ngoai nhu ddi véi cac bo vi xir 1y.

- Viing RAM da myc dich: Bat ky mot vi tri nhé nao trong ving RAM da
muc dich déu c6 thé duoc truy xuét tu do béng cach st dung céc kiéu dinh dia
chi tryc tiép hodc gian tiép.

- Ving RAM dinh dia chi bit: Y tudng truy xuit cac bit riéng r& thong qua
phﬁn mém 1a mot dic trung manh cua hau hét cac bd vi diéu khién. Cac bit co
thé duoc set, xo4, AND, OR... béng mot 1énh. Hau hét cac bo vi xir Iy yéu ciu
mot chudi 1énh doc-stra-ghi dé nhan dugc cung mot két qua. Ngoai ra 8051 con
c6 cac cong vao/ra c6 thé dinh dia chi timg bit, 1am don gian viéc giao tiép bang
phan mém v&i céac thiét bi vao/ra don bit.

- Céac day thanh ghi: Day cac thanh ghi dang dugc st dung duogc goi 1a
day thanh ghi tich cuc. Diy thanh ghi tich cuc c6 thé dugc thay d6i bang cach
thay di cac bit chon trong tir trang thai PSW.

- Cac thanh ghi chure ndng dac bi¢t dugc trinh bay trong bang 2.

1.5. Tap lénh

- Pic diém nbi bat cua 8051 1a c6 cac 1énh tac dong va thuc hién trén timg
bit dugc danh dia chi. 8051 co thé xo4, lap, 1ay phan bu, kiém tra, di chuyén, va
thuc hién cac phép todn logic trén tirng bit.

- Tap 1énh cua 8051 duoc thiét ké nham t6i wu ca do dai cia ma 1énh va
tdc d6 thuc hién. Hau hét cac 1énh co do dai 1 byte, mdt 6 2 byte va 3 byte la rat
it. Cac 1énh thuc hién trong 1 hoac 2 chu ky may, chi ¢c6 nhan va chia Ia thuc
hién trong 4 chu ky may.

- C6 8 kiéu dinh dia chi:

+ Thanh ghi (register).
+ Truc tiép (direct).
+ Gian tiép (indirect).
+ Ttrc thoi (immediate).
+ Tuong d6i (relative).
+ Tuyét ddi (absolute).
+ Dai (long).
+ Chi s6 (indexed).
- Téng s6 1énh 12 111. 111 1énh chia thanh 5 nhém :
+ Tinh toan sb hoc.
+ Tinh toan logic (cho bién kiéu byte).
+ Chuyén dit liéu.



+ Thuc hién trén bit.
+ Lénh r& nhanh chuong trinh va diéu khién.
1.6. Bo dém/bd dinh thoi
8051 c6 hai bd dinh thdi 14 Timer 0 va Timer 1. Ca hai bo dinh thoi déu
c6 do dai 16 bit. Do 8051 ¢6 cau tric 8 bit, nén mdi bo dinh thoi duoc truy cap
dué6i dang hai thanh ghi doc 1ap 13 byte thip va byte cao.
- Thanh ghi ctia by Timer 0: Thanh ghi 16 bit cia by Timer 0 duoc truy
cap theo 2 byte 1a byte thap va byte cao. Thanh ghi byte thap duoc goi 1a TLO
(Timer 0 Low byte) va thanh ghi byte cao 1a THO (Timer 0 High byte). Cac

thanh ohi nav ca thé dac va triv cin trire tién nhir moi thanh ohi khac

| THO I TLO |

D15(D14|D13|D12| D11/ D10| D9 | D8|| D7 | D6 | D5 | D4 | D3| D2| D1 | DO

Hinh 3: Thanh ghi cua bo dinh thoi Timer 0.

- Thanh ghi cia bd Timer 1: Bo dinh thot Timer 1 cling dai 16 bit va
thanh ghi 16 bit cting dugc chia ra thanh hai byte 1a TL1 va THI1. Cac thanh ghi
nay dugc truy cap va dugc doc giong nhu cac thanh ghi ctia b Timer O.

| THI i TLI |

DI15|D14|D13|DI12{D11|D10| D9 | D8 || D7 | D6 | D5 | D4 | D3| D2| D1 | DO

Hinh 4: Thanh ghi cua bo dinh thoi Timer 1.

- Thanh ghi ché do ctia bo dinh thoi TMOD: Ca hai bd dinh thoi déu dung
chung mot thanh ghi duoc goi 1a TMOD dé thiét lap cac ché do lam viéc khéac
nhau ctia bo dinh thoi. Thanh ghi TMOD 1a thanh ghi 8 bit gdm c6 4 bit thap
danh cho bo Timer 0 va 4 bit cao danh cho Timer 1. Trong d6 hai bit thip cua
ching dung dé thiét lap ché d6 cta bo dinh thoi, con hai bit cao dung dé xéc
dinh phép toan.

(MSB) (MSB)

GATE| C/T | MI | MO |[GATE| C/T | M1 | MO

Timerl Timer0
Hinn 5 Thanh ghit IMUD.

+ Céac bit MO, M1: La cac bit ché do dung dé chon ché do 0, 1 va 2
cua cac bo Timer 0 va Timer 1.

M1 | MO | Ché Ché @) hoat dong
do
0 |0 |0 Ché dd bd dinh thdi 13 bit. BO dinh thoi/bd dém 8 bit,
dinh ty 1€ trudce 5 bit.
1 |1 Ché do bd dinh thoi 16 bit, khong dinh ty 1é trude.
1 0 2 Ché do 8 bit tu nap lai. THx luu gi4 tri s€ tu nap vao
TLx mdi khi tran.
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1 |1 [3 | Ché d6 bo dinh thoi chia tach

Bang 3: Cac ché do hoat dong cua bo dinh thoi.
1.7. Ngit
- 8051 c6 5 ngat danh cho ngudi dung:
+ Hai ngat danh cho bd dinh thoi Timer 0 va Timer 1.
+ Hai ngat phan cing danh cho cac thiét bi bén ngoai ndi téi chan
INTO va INT1 cta cong P3.
+ Truyén thong ndi tiép c6 mot ngat danh cho ca thu 1an phat.

Ngit Pia chi ROM | Chén
Bat lai nguon (RESET) 0000 9
Ngit phan cimg ngoai (INT0) | 0003 12 (P3.2)
Ngit bo Timer0 (TF0) 000B
Ngat phan cing ngoai 1 (INT1) | 0013 13 (P3.3)
Ngat bo Timerl (TF1) 001B
Ngat COM noi tiép (RI va TI) | 0023

Bdng 4: Bang vector ngdt ciia 8051.

- Cho phép va cAdm ngit: Cac ngit phai duogc cho phép bang phin mém dé
bo vi diéu khién co thé dap ung dugc. Thanh ghi cho phép ngit IE (Interrupt
Enable) chiu trach nhiém vé viéc cho phép (khong che) va cim (che) cac ngit.

D7 DO

EA -- ET2 ES ET1 EX1 ETO | EXO

E = o T CTTO t/nvvt/ TTSorU T

+ EA: Néu EA 0 th1 khong ngat nao dugc bao nhén.
Néu EA = 1 thi tirng ngudn ngit s& dugc md hodc cAm
bang cach bat hoic x0a bit cho phép twong img.

+ ET2: Cho phep/cam ngat tran hodc thu cua Timer 2.

+ ES: Cho phep/cam ngat cong ndi tiép.

+ ET1: Cho phep/cam ngat tran cua Timer 1.

+ EX1: Cho phep/cam ngat ngoai 1.

+ ETO: Cho phep/cam ngat tran cua Timer 0.

+ EXO0: Cho phép/cim ngat ngoai 0.

- Uu tién ngat: Khi 8051 duoc cap ngudn thi cac mirc wu tién ngit dugc
gan theo bang sau :

Mikc wu tién tir cao xudng thap

Ngat ngoai 0

INTO
Ngit bo dinh thoi 0

TFO
Ngit ngoai 1

INTI
Ngat bo dinh thoi 1




TF1
Ngit truyén thong ndi tiép
(RI+TI)
Badng 5: Mikc wu tién ngat ciia 8051 khi Reset.
- Ta c6 thé thay ddi trinh tu vu tién ngit cho & bang trén bang cach gan
mirc wu tién ngat cao hon cho bat ky ngat nao nhd thanh ghi mirc wu tién ngat IP
(Interrupt Priority).

-- -- PT2 PS PT1 PX1 PTO | PXO

Bit wu tién =1 13 mirc wu tién cao, bit wu tién = 0 1a mirc vu tién thap.
+ Bit D7 va D6 hay IP.7 va IP.6 - chua dung.
+ Bit D5 hay IP.5 14 bit wu tién ngit Timer2 (dung cho 8052).
+ Bit D4 hay IP.4 14 bit vu tién ngét cong ndi tiép.
+ Bit D3 hay IP.3 14 bit wu tién ngét Timerl.
+ Bit D2 hay IP.2 14 mtrc vu tién ngét ngoai 1.
+ Bit D1 hay IP.1 la muc wu tién ngat Timer 0.
+ Bit DO hay IP.0 1a mtrc vu tién ngat ngoai 0.

- Truong hop c6 nhiéu bit uu tién ngat trong thanh ghi IP cing duoc dat
1én cao: Khi d6, néu cac ngit ndy ciing c6 mirc wru tién cao hon cac ngat khac thi
chung s€ dugc phuc vu theo trinh tu cho trong bang uu tién ngét mac dinh.

Mach vi diéu khién don gian nhat:

5VDC

40

U1

VCC

1+ C3

9 “T 10uF/25v
RESET [———2

R1

10K

C2
33
[:;;;;;;:: p ) i
C1 19
P 20 VSS
8051

Mach nay chua c6 khoi ngudn dé tao nguén 5V cic ban dung con IC sau:
So d6 chan:

-10 -



{
)

U6
LM7805/TO

VIN

VOUT

D2— GND

‘ Gio1 thigu IC on ap 7805 : Pau vao > v dau ra 5V 500mA. Mach 6n éap:
can cho VDK vi néu nguén cho VDK khong 6n dinh thi s€ treo, khdng chay
dang, hodc reset lién tuc, tham chi 1a chét chip

12vDC In

=0
on

U1
LM7805/TO

VIN

[a]
z
]

vouT

3

_ 5VDC Out

~

C C3
1 1

Lo Lan
[°7

i

Mach nguén

Bai 2 : Ngon ngir 1ap trinh va phin mém bién dich, md phong Keil C.
Phén I — Ngon ngiv C véi lap trinh vdk
2.1.1. Céu triic mdt chwong trinh
//Pinh kém céc file
#include <file.h>
#include <file.c>
//Khai bao bién toan cuc
unsigned char x,y;
nt z;

long n=0;

//Khai bdo va dinh nghia cdc ham
void Ham1(void)

.../J/C4c cau lénh

void Ham2(unsigned char x)

{
)

...//Cac cau lénh

//Ham chinh bat budc chuong trinh nao ciing phal ¢
void main(void)

{
)

...//Cac cau lénh

-11 -



Cic céu lénh trong ham chinh c¢6 thé ¢6 10i goi cdc ham da khai béo & trén
hoac khong
Khi ¢6 161 goi ham nao thi chuong trinh nhay dén ham d6 thuc hién ham dé xong
con tro lai quay vé chuong trinh chinh(ham main) thuc hién ti€p cdc ham hoac
cau lénh.
Céc cau lénh trong C két thiic bang dau «;”
Céc 10i giai thich duoc dat trong dau: Md dau bang “/*” két thic bang “*/”
Néu 10i giai thich trén 1 dong thi c6 thé dung dau: «//”
Khi 1ap trinh nén giai thich cdc cau lénh kh6i 1énh 1am gi dé vé sau khi chuong
trinh 16n dé stra 16i.

2.1.2.Céc loai bién trong C:

Dang bién S6 Bit g;te Mién gia tri

char 8 1 -128 dén +127
unsigned char 8 1 |0 dén255

short 16 2 -32,768 dén +32,767
unsigned short 16 2 0 dén 65,535

int 16 2 |-32,768 dén +32,767
unsigned int 16 2 |0 dén 65,535

long R4 47T

unsigned long 32 4 0dén 4,294,697,295

Khai bao bién:
Ciu trdc: Kiéubién Ténbién;
VD: unsigned char x;
Khi khai bdo bién ¢6 thé gdn luon cho bién gi4 tri ban dau.
VD:
Thay vi: unsigned char x;
x=0;
Ta chi can : unsigned char x=0;
C6 thé khai b4o nhiéu bién cuing mot kiéu mot lic
VD: unsigned int x,y,z;

Ngoai ra d€ dung cho vi diéu khién trinh dich chuyén dung con ho tro cac loai
bién sau:

S6 So6

Dang bién Bit Byte Mién gia tri
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bit 1 0 031
shit 0 031

sfr 8 1 |0dén255
sf16 16 2 |0 dén 65,535

Trong d6 bit c6 thé dung nhu cac bién ctia C++ nhung céac loai bién con lai thi
lién quan dén cac thanh ghi hodc dia chi cong cia 8051.
C6 nghia 14 khi khai bao bién kiéu bit thi khong can dinh dia chi trong RAM cho
céc bién d6, con khi khai bao bién kiéu sbit, sfr, sf16 thi phai dinh 15 dia chi
trong RAM vi n6 1 cac dang bién dic biét goi 1a special function registers (=
cac thanh ghi co chirc ning dic biét viét tit 1a SFR)
VD:
Bit Kiemtra;
Str P10=0x90;
Céac SFR khong can phai hoc thudc chi can biét, va chung duogc khai bao trong
thu vién
AT89X51.H va AT89X52.H
2.1.3. Ham trong C:
Ham trong C ¢6 ciu triic nhu sau:
C6 hai loai ham:
Ham tra lai gié tri:
CAu truc: Kiéugiatrihamtralai Ténham (Biéntruyénvaoham)
{
// Céac cau lénh xtr li & day

}

Vidu: unsigned char Cong(unsigned char x, unsigned char y)
/{/ Cac cau lénh xtr 1i & day
Ham khong tra 1ai} gia tri: ‘
Cau truc: void Ténham (Biéntruyénvaoham)
{ // Cac cau 1énh xu li & day
Vidu: Voiil Cong(unsigned char x, unsigned char y)
{// Cac cau lénh xtr Ii 6 day
Ham co6 thé c6 bié’n} truyén vao hoac khong.
Vi du:

Ham khong c6 bién truyén vao:
unsigned char Ténham(void)
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! // Cac cau 1énh xu li & day
Ham cg bién truyén vao:
void Ténham(unsigned char x)
{ // Cac cau 1énh xu li & day
SO: bién truyén 3/510 tily y(mién da bo nhg), ngan cach boi dau «,”
Vi Void TénHam(unsigned char x, unsigned char y, unsigned char z)

{

// Cac cau 1énh xur li & day

b
Ngoal ra riéng cho vi diéu khién phan phém Keil C con c¢6 mot loai ham d6 1a
ham ngét:
Cau tric:

Void Ténham(void) interrupt ngudnngat using bangthanhghi
{
} -
Ham ngat khong dugc phép tra lai gid tri hay truyén tham bién vao ham.
Tén ham bat ki
Interrupt 1a tir khéa chi ham ngat
Nguon ngit tir 0 tGi 5 theo bang vector ngat

Ngat do Co Dia chi vector
Reset hé thong RST 0000H
Ngat ngoai 0 TIEQ 0003H
Bo dinh thoi 0 TFO0 000BH
Ngat ngoai 1 IE1 0013H
Bo6 dinh thoi 1 TF1 001BH
Port noi tiép RI hoac T1 0023H
Bo6 dinh thoi 2 TF2 hoac EXF2 002BH

Khong tinh ngit reset hé thong bat ddu dém tir ngat ngoai 0 ngudn ngat 1a 0.
Bang thanh ghi trén Ram chon tir 0 dén 3.
2.1.4. Cac toan tir co ban :
Phép gan: =
VD: x=y; // x phal 1a bién y c6 thé 1a bién hodc gi4 tri nhung phal phu hop kiéu
Phép cong: +
Phép tru: -
Phép nhan: *
Phép chia: /
Cac toan tir logic:
Bang : ==
And: &&
Or: |l
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Not: !
Dich tréi: <<
Dich phai: >>

2.1.5. Cac céu tric 1énh ré nhanh, kiém tra thuong dung:
Cau 1énh r€ nhanh if:
Céu tric:  if (Di€ukién) { // Cac cau lénh xur i }
Giai thich: Néu Diéukién ding thi xir If cdc cau 1énh bén trong con sai thi

nhay qua
Cau 1énh Iua chon switch:
Cau tric: switch(Bién)

{

case giatril: { // C4c cau lénh break; }
case giatri2: { // Cac cau lénh break; }
case giatri3: { // C4c cau lénh break; }

case giatrin: { // C4c cau lénh break; }
}
Giai thich : Tuy vao Bi€n ¢6 gia tri 1 thi thuc hién cac cau Iénh sau d6 tuong
ung roi thodt khoi cau tric nho cau 1énh break;
Bién c¢6 gi4 tri 2 thi thuc hién cac cau lénh sau d6 tuong Gng roi thoat

Bién ¢6 gi4 tri n thi thuc hién cac cau lénh sau d6 tuwong tng roi thoat
Cau Iénh vong lap xac dinh for:
Cautric:  for( n=m; n<l; n++) {// Cac cau lénh xtr Ii }
Giai thich:

Trong d6 m,l 1a gia tri (m>1), con n 1a bién

Thuc hién lap cac cau Iénh (1-m) lan
Cau lénh vong 1ap khong xac dinh while:

Cau tric:
While( Diéu kién)
{
//Céac cau 1énh
}
Giai thich:
Thuc hién lap cic cau lénh khi diéu kién ding, néu cau lénh sai thi thoat
khoi vong lap
2.1.6. B9 tién xir li
#define : Dung dé dinh nghia. Vi du:
#define dung 1
#define sai 0
c6 nghia 12 dung c6 gia tri bang 1. Trong chuong trinh ¢6 thé ¢6 doan code nhu
sau:
bit kiemtra

if (bit==dung) { // Cac cau lénh}
if (bit==sai) { // Cac cau lénh}
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Viéc nay gitdp lap trinh dé stra 16i hon.

Mot s6 web hay :
www.dientuvietnam.net
www.svbkol.org
www.diendandientu.com
www.microchip.com
www.kmitl.ac.th
www.ftdichip.com

www.atmel.com

www.keil.com
www.lguanalabs.com

www.ttvnol.com
www.8052.com
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Phén 2: Trinh bién dich cdch sit dung Keil C uVision 3.0
2.2.1.Khdoii tao cho Project:

¥/ HELLO - p¥ision3 - [C:WeillCH 1 \EXAMPLESIHELL OSHELLC.C]
@fila Edit Niew PFropct Defug “lash Peripheras Taols 5W25 ‘Wirdaow flp - |7 ﬁ

IzHE ¢ B A W ap S QEE 967 H

& & |&imulatar j &=
Fraect Wirkspace x 22 *i j
] ﬁ 5 mrulator 22 roid matn veid) {
--£4 Source Greup 1 24
[3] HeLLoC 25 i+
--£4 Deoumentation 28 Fstup the seriel port for 1200 baud at 'eHAz.
[ A357RACTTT | || 27 *
28 #ifndef NCWNITORE]
28
30
3 SCCOH = 0x50; JE ZTONy mode 1, §-hit UTART, enable rope i
22 THOD |= Ox2C; A& THOD: timer 1, meoe 2, 8-hit razload *
33 THL = Zz:il:; S T relead value for 1200 bagd 8 16lMHz  */
24 TRL = 1; J#TRL: tamer 1 orun i
35 TL SRl £ TT: set TT to send first char of JART 7
36 FeadiZ
a7
-
38 Note thdr an embedned program nersr exiis [hecause
40 thses i po operating system to pstusn fo). It
M guzt loop and execute forever.
4z * L |
43 while ') {
44 PL *= 0x01; /% Toggle Pi.0 each time we print #/
45 prootf ("Helle Worldvn™);  /* 2smipg "Rello Worlah #/ j
a4 L3
Eh%n® JELLOC
‘ ]
E
E
H
S. L
5 AT 1\ Buid f Zomrmend } Frdin vies 7 IK MJ
Far Help, aress Fi 40 MK Rpr

(P — g E - =
Jstat G C6C | W rbh | ialgko binmgag ..

Dé tao 1 project méi chon Project > New project nhu sau:
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W2 HELLO. - pvision3 -

WeilCH1NEXAMPLESYHELL DHELLO.C]

Bl File it

35Hg |

&

Praect wiorkspace

-850 5 mulator
--£q Souree G

Wiew Project| Debug Slash Peripheras Taols 5W25 Wirdaw &lp

Mew Froject..

Import avisionl Frajec..
Oren Froject
Closz Project

ﬁ Components, Brvi-cnment. Boags..
Selert Dewee for Target'Simulato!

[#] HELL

-4 Deaumen

Qptions far Target 'Simulztor'

[ a3s

=
=
=

m

[ Rebuid all target files
& Trarsate CIReiNT S EXAMPLESHELLOVHELLD.C

1 Rzl 251 EXAMPLES HELLOAHELLD L2
2 E'vobocon 2207 CFuangT-inkho Robiot Tu Dong' hew Folderis e uvz2
3 E'vobodon D0ACHuangT-inkCho Robot TuDang® 11 - 3 2007y bo, v
£ Comimens and setingstLolemr-Duen\Deskbopyzaa,ve
5 Evobocon 00 ChuongT-inkCho Robot TuDong ROBICON TRUGME, New L2
£ Gike M504 Zamp esiHelloyHello Y2
7 aike MCE1YZamp estVeasre Measire UV
£ Gike M3 iy Bamples Tra'f o Trafic Uiz
£ ake 31 Zamp es\B inkyBlinky L2
10 kel C B ExamplashC Sampletl Samp ke LIV2

Build =rget F7

¢

i, &-hit LART, enable rovr L
imer 1, meoe 2, 8-bit rsload
eload value for 1200 baud § 1éME:z
imer 1 run

et TT to send first char of FART

‘hecause

It

Pi.0 eack time we print #/
Feilc Worla" #/

*
*f
*

*

@ % 1 4o

£

output Wwindow

[]\Build { Comrard } Firdin =ies /

Create a new project

i start

L40C:

jruorgdan sudu.. |7 H

DPuoc hinh sau:
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K|HELLO - pVision3 - [C:Weil\C 51 \EXAMPLES'HELL O\HELLC.C]
@fila Edit View Propct Defug =lash Peripheras Taols SW25 ‘Wirdaw =elp - |E|ﬁ

4% % % Gy s QER ser®

il

AEEG R 22 =

& [ EE L 5 A Simulator j &=
| Pragct Wrkspace x|z ey j
EI--E S mrulator 23 roid mazn veid) {
EIE Souree Goup 1 24
o[ 25 /*
[-£3 Deaurentation 26 Fatup the serial port for 1200 bawd 2% 16HFz.

SRR T anvidll|| o g—
bR TRan ] Create New Project

28

o Savein: I CJFELD

31 o |!]HELLOLIU2 le rowe i

a2 THOT it raload *
ad TH- )0 baud F leMHz *
34 TRZ e
35 TI char of UART &
36 Feadis

37

38 S

3 Haobe tR

a0 there 1 fe e | Save I

A omuzt lo

B Sevzas vpe: |3|oe:tﬁles[".w2] j Cencel | e
43 while é

44 PL “= 0x01; % Toggle Pi.0 eack time we print *#f

a5 prontf 1"Hellc Worldin"); /% 2eipp "Relle World" %/ j

B EU%®]|g o

X -
: B
z

4

c

z

E- L
ST puid £ Comrard  Firdin ies Il [»

| L4 [ [

igstat € © 7 | B soen gino rih ull go g ang .| o giecrirh30St da, | G hworgdansudu., R HELL: 10:04 PN

Panh tén va chuyén dén thu muc ban luu project. Ban nén tao mdi mot
thu muc cho 1 project. Roi chon Save.
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V£ HELLO - pision3 - [C: WeiliC51\EXAMPLESHELLOHELLO.C]

Efila Blit View Projct Detuy Slash Pericheras Tools SWCS Wirdaw elp

AEEHG bR O =

=400 wm JA# B S Q 50

sl

B i N Simulatar BrY:
|Pract ctkspare x| o j
Elﬁ 5 mulator 22 void main weid) {
E-E] Source Geup ] 24
[ Ll i
EIB Deaurentation 28 Istup the serial pert for 1200 bhawd at '6MEz.
o[ ASSTRACTOT || 27 e
IRt ad Create Nev Project
20 = = 4
. Sa\'e_in:IBExanples-hf worg j & [ o} E-
31 8COM e rops #f
32 THOY it reload &
32 TH- [0 baud @ liMz ¢
34 TR: e
28 TI char of WART
36 feadiZ
a7
-
38 Note th
a0 tharz id o T
theze 2 File zame: IThlnhaweLED REQ:] |
Mgyt lo
. Sevzas bpe |3|oe:t|-'|les[".w2] j Cencel | b
43 vwhile &
44 PL A= 0:01; 7% Toggle Di.0 eack time we print *#/
45 preutf 1"Hellc Worldin™);  /# 2eing "Hello Worlah #/ j
< o]
B E0%% g
? -
) ]
=
[x]
'E
3
E.. F
ST\ Buid f command } Frdin vies ] IKN [»

astat E 6 C

B o

qian Tk ﬁ]ga:u rirhga... L'T]giau:hirrﬂl]ﬁ.. ﬁ]I-Lu:urgu:Ian L., E"ELL':'

DPuoc hinh sau:
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- [=]x)

K ThinhiemveL D - p¥ision3

Fie Bz Yiew PFopc 2ebuy Flash Peripherals Taols 5WCS Window Help

2 BELIEEEE S-S 31 T dan s Q@ Hel |

| Pragct wirkspace - x|
[__‘| Target1

Vendor  Ace Lebs
Devize: I™ Jse Extended Linker (L3461 ) ins:ead 2f BLT

Famiy: [ Jse Extended Azsemhien [451) hstezd of A51

Dalabaze LDescriplicn

E-l@ Atel

@ dercfles UTHE

E-l@ Aralog Dzvices

E-l@ ArchorChics

Ele Atmel

Ele Atmel tinlzzs s
Ele Cest, Inz.

Ele Cripcon

- CML Mizmcitcuits
E@ Cybernetiz viore Spstams
- Cybralech

E? Cyanel Inegraled Hodud v
£ i | &

B EL%F o |

x z

> -
|j

|K [

AL E L] Build A Commard A Fird in Sies

| Qutput wandow

igstat € € © | Meomengmotnh | djgabihoa. | o gichickas, | g Horgdsnst, | Thintiemel. | @ Windows ke, @ ) 10:16 P
Trong nay c6 1 loat cac hang dién tir san xuét 8051. Ban 1ap trinh cho con
nao thi chon con ddy ,kich chudt vao cac dau + dé mé rong céc con IC cua cac
hang. O déy ta lap trinh cho AT89C51 ciia hang Atmel nén ta chon nhu sau:
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W/ Thinhiemvel ED - p¥ision3

File Bliz View Projct Jetuy Flash Peripherals Tools SVCS Window Help

AEH@ Y RE 0 = nw JdAM B S @ &7 W
NEOBTGN| i REVEEER >

B[ EE L K Target -la=

| Fraact wirkspace - x|
[ Targetl

endor  Atmel
Devize: I™ Jze Estended Lirker (<61 inz:ead 2 ELS
Famiy: T Use Extended Ssserrhes (251) retezd of 551

Dala baze Descrplich

- AFaiy Tovices

Ee ArchorChips

R e

- Atmel wielzss & LT
- Cast In.

- Chipcon

- CML Mizmacitcuits
E-l@ Cybernetiz vicoo Syatams
- CybraTech

- Cygnel Inegraled odud v
L] Ll ] L]

B Ea%w®|]

coon |
: -
13

| output window

A ]\ Buitd 4 Comrand k. Firdin Fies 7 KN [ »

giao frinh E] ga frirhga.,
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¥/ ThinhiemveL D - p¥isiond

Fie Gii- View Fropet Debup Figsh Perphersls Took SWC5 Window telp

AEEE LR o FEgnne dadn s Q -
*EOUTEN| R ARYSEER»

SEEL T K Target ! jﬁ@

| Pragct iorkspace - x|

[ Targetl

Select Device for Target Target 1°

1] |

Wendor  Atmel
Dewize:  ATEACH [™ Jse Estended Lirker (L<51 insiead of BLS
Famiy:  MCS-51 I™ s Extended ssemher [5451) nsteed of 451

Dalabaze [esprplicn

A AT A | |B051-Eazed Fully Stabc 24MHz CMOE corollerwith 32 140 Lires,

] AaemT 12 2 Tirners/Countets, £ [ntzmpesz Pronty Level:, UAST.
) AR R || |Thiee-_evel Procrer Memory Lock, 4F. 3utes Flzsh Mzmary,

e | [128 Bytes Onchp R
£ NI

£ TR
Byl
gl
i
£ ATBE0s!

B k|

i| Al L

B ELNF|| co |

x a
3

| Qutput Wwindow

AT\ Buitd § Comrend } Frdin Sies 14! |'|J

igstat € € £ | Mosengmetih | @ gaatichoa., | gkchiteis. | E)Horgdanst. | |7 Thintiemel..

Khi chon chip thi ngay 1ap tic cai bang hién ra 1 s6 tinh nang cta chip
cac ban c6 theé nhin thay. 8051 based Fully Static 24Mhz ... . Nhap OK duoc
ctra sO nhu sau:
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-[5]X

K Thinhiemvel ED - pision]

Fike Blic View Projct Jetug Flash Peripherals Tools SWCS Windaw Help

01 1 B EEEEY TS 1+ it Q@A el H

&

[Fro gt irkepace
(] Targett

¥ision3

\ ? , Copy Smndard 8051 Stertup Zode to Projet Fo der znd Add Fie to Yoject?

BEQ%®]

X "
3

| Qutput window

L4
DT ]\ Buid f commard ) Frd i ies / IKi | '|J

| [T [ g

ystat € 6 [ Sengmotrnh | @gsbinga., | ljgecinas, | @Horgdns. |7 Thitiemel., | G windos vec, & W 020 m

Chung ta s€ chon No. Vi néu chon Yes chi 1am cho file lap trinh cua ban

thém nadng . Ching ta dugc ctra so sau:
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¥/ ThinhiemyeLED - pW¥ision3

Fie Blic View Projct 2etug Flash Feripherals Taols SWCS Windaw Help

Jed@eeon(F= 0060 dad(n|s|QEE e ern
*EORDPF|[+HEREVSEER)

B gﬁ‘Targetl jﬁ'ﬁ
[Pra gt Workspace - x|

-t

BERYY]

x .
b

| utput Wl ndow

T DT T puild £ onrand § Frdin es IKi [»

gstat € @ C [ Woeengimotih | ilgaabithaa. | il gkchirhd0s. @ Hergdmnes, B4 Thitiemel,, |G

Pé tao 1 file code cac ban chon File > New hodc an Ctrl+N. Nhu sau:
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¥/ ThinhiemveLED - p¥ision3

|E|7Ie| Blir View Fropet Jebug Flash FPeripherals Taols 5W25 Windw Help

B2 S0 == 4% 9% % | EEELEI0Y (= RIER 32

& Oen., CrhHO

"] 'Iﬁ @
G s

Device Databasz..,

Ligense Mznagement.,

Frnt Setup..

g

1 Cube b, \HELLOVHELLO.C
2E\ROBOTY\ezbn ez adn2e
JEirobomn 007\ Textl ¢
4 E'robamon 2007, Textl
S Eirobamon 2007y, rbec

6 Teatde

Bt

EENCIER

L_[»]

AT uitd £ Comrerd ) Firdin vies 7 IKi |'|J
Create 3 new file | | | |NJ|V ’__’W

| output Wwindow

gstat € @ © [ Woongmotih | ilgaafithoa. | o gkchihd0s. | G Horgdns, |4 Thinriemel,, | @ Windaws Ve '<‘ 10:22 P4

DPuoc ctra s6 nhu sau:
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E ThinhiemveLlED. - p¥ision3 E”E"E

File Ediv Miew Pojct Jefug Flash Peripherals Taoks SMZ5 Window Help

VGHG B0 |EE 4% %% G e s Q@Y (el
REOBTFN | HE | REVHSEER)

SHEE W ;ﬁ“Targetl jﬁ@
[Pra et Workapace - x|

EIE Target1

B Text!

_ EHHIH} |@| Textl

x .
3

| output Wwindow

DT T puild £ cammand § Firdin Fes KK |>|J
For Helf, aress Fl | lLici [

Jr'{ start € € 7 | ®engmotih | @fgabihga. | o giactihd0s, | i) Hiorgdan s, EThinriem-ﬁL.. € Windaws Vec.. '<l,"".+:':. 10:4 PN

Cho cira s6 Text 1 to ra dugc nhu sau:

_27 -



FEX

¥/ ThinhiemveL D - ¥ision3 - [Textd]
Bfila Bdit View FProjct Detuy “lash Peripheras Taols 5W25 Wirdow =lp - |E|ﬁ

AEHG 4 ) Cad s QEE eV H

[EARE ;ﬁhargetl j dE
[Pragct Werkspace -x||3 j
Elﬁ Target1 =

I sl | A
E||Ill|'€}|@| Testl

x -
: ]
=

_8

c

H

T .
a4 o] Build f commard } Firdin <ies 1| 4| | v
For Helr, aress Fi | (B [

dstat € © © | Momngmotih | @jgeafihga. | G gechirhi0s, | @) Horgdanse. K7 thiniemzL,, |G Windows Yec.. '<l_,{i_jj; 10:25 PN

Tiép theo ban chon File > Save As... hodc Ctrl+S. Dé nhé file mic du
chua c6 gi. Nhu sau:
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K Thinhiemyel D, - Wision3 - [Textl]

EEE Edit View Propct Defug =lash Peripheras Taols SW25 ‘Wirdaw =elp

_la|x

‘2] Mew. 2 =
23 y: Y Japn s QEE ary
= el CirHD
Close
" 2rHS —;, pE
P p—— | —~
—] Save Al j
o| @ 52
Levee Database..,
Ligense Management..,
Prin: Setup...
& hiv CT4P
Prin: Praview
1Cke Iy W HEL_OVHELLO.C
2EVROBOTY, . \ez5n Aezain2e
3 E'roboccn 2007, Testl ¢
4 E'robocen 2007\ Textl
S E'roboccn 007y..rbec
6 Tentie
Bxit
v
I b
E“ﬂ] |‘{} |@| Textl
? -
K el
z
T
1=
z
3- -
a LA ], build { Comrand } Firdin Fies / |1« [»
Sask e active dccument w th a new nare | |L 1C1 | |N..IIV ] W

ystat € CC

i ;

Puoc ctra so sau:

giachirh30S. | @jHirgdanst. | |7 Thintiemel,, | G Windarm
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- [8]x]

K| Thinhiemvel D - Wision3 - [Textl]
Bfila Edit View Propct Defug =lash Peripheras Taols SW25 ‘Wirdaw =elp = |E|ﬁ

A eR|onF=enakel 0 Jasu/sQEE cers
REOBTFY| R RAEVSEER>

A gﬁhargetl jﬁ'm
| Pra gt iorkspace -x=||5 j
EI--ﬁ Target1

[:| Souree Goup 1

Save Ais
Savein I [ Exanplest “ruorg j =B E-
E ThinhiemeLEDEI;
|1 ThinhiemeLED.v2

A\

4
File: aame; hinkiemlED = Sae I
vz a: e IAI Fil= [%7] j Cencel |

|

i

_ E“ﬁ”‘{} |@| Textl

? -
: El
=
4
1=
z
E -
S[ATAD T\ Buid £ Command } Firdin wies |1« [»

| [EYe [

14 stant € €T | Wyengaotih | @igafmihoa. | ol gichihd0s, |l Horgdanst, | Thintiemel,, |G Windows Vec,. '<‘+ 10:% PN

Cac ban nhép t€n vao text box file name. Cha y tén gi cing dugc nhung
khong dugc thiéu duéi mé rong .C . Va nhan Save
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FEX

¥/ ThinhiemveL D - ¥ision3 - [C:\Documents and Settings\ ol em-Duyen\DesktopiExamples-M TruongiThinhiemLED.c]

Bfila Blit View Project Debuy =lash Peripheras Tools SWCS WMrdow =lp - |5’|ﬁ

AEEG & ) s Q@R elD

& F gﬁhargetl j &=
[Praait irkspare x| j
EI--E Target1 =

----- (7 Source Goup 1

i

_ E“ﬂ”‘{} |@| Test1

? -
: B
=

T

=

H

a L
DT |\ puid f Command ), Firdin ies IKi [»

| lLic [

B somngio tih | Gigaiichga. | Of ghctirh30s, | i Horgdmst, | Thitiemel, | G Windmsec, & 102

Trong 6 bén trai man hinh, ctra s6 project workspace, cac ban mo rong
cai target 1 ra dugc nhu sau:
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K/ ThinhiemyeL ED. - pYision3 - [C:\Documents and Settings\LoLem-Duyen\DesktopiExamples-M, Truongi ThinfemLED.c] E”E"E
Fil= Bdit View Projpct Detuy =lash Peripharas Taols SWC5 Wirdow lp -7
X

IEHG g | M S QER W

ML

(ptions for Group'Scuee Group 1

4 Feauidtarget

(] Euild =get 7

<Eﬂdj F les to aroup 'Source Graup 1 | >

& Farrge ComporeTs

Femave Group 'source Croup 1 znd its Fles

Include Dependerces

L e | 3
20 %% B Titien

? -
. ]
=

4

c

H

3- L
S ]\ Buitd £ Zommand ) Firdin Sies 14/ |»
A Files 1o aurrent Peies Group | [Licit [ [

|

14 start € CC | Wyengeetin | dlgzmihoa, | | gichiha0s, | Horgdans, | Thintiemel.

Nhép chudt phai vao thu muc Suorce Groupl dugc hinh nhu trén. Chon
Add files to Group “Source Groupl” dé add file vao project. Pugc nhu sau:
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K ThinhiemyeL D - WYision3 - [C:\Documents and Settings'LoLem-Duyen\Desktop}Examples-M TruoagiThinhiemLED.c]

ElFie Biit view Pkt Debuy h Perpheras Took S\C5 Wirdww lp Jilﬁ
1l BRI 1Y dadp e QERE CarH
HEHOBTON| e RRVSEER)

& 5 5 gﬁhargetl j &=
| Pragct Wrkspace -x|| j
Elﬁ Target1 .

Add Files to Group *Source Group 1°

Lack in; I [ Exanplest “ruorg

Hrmeneod

File name: IThinHa‘rLED.: Add

Fies of tyze: I:Sourceﬁle[‘.c] j e |

L e | 3
20 %% B Titien

& -
b —

[T T Build f Command & Firdin Sies 14/ |»

| Qutput window

Jstat € © 7 | Goengeotin | @gmbinga. | @ gictich30s. | @i Horgdans. 7 Thinremet, | © Windos vee.. R @ 10280

‘Chqn flle .Cma ce}c ban yfra nho. Qﬁa t6i 1a ThinhiemLED.c . Nhan
Add 1 1an ro1 :an Cl,ose. Neéu ban an Add 2 1an n6 s€ thong bao 1a file da add ban
chi viéc OK ro61 nhan Close. BPuoc nhu sau:
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K/ ThinhiemyeL ED. - pYision3 - [C:\Documents and Settings\LoLem-Duyen\DesktopiExamples-M, Truongi ThinfemLED.c]
@fila Edit View Propct Defug =lash Peripheras Taols SW25 ‘Wirdaw =elp - |E|ﬁ

AEHG 4 & s QER ser®

& [ gﬁhargetl j &=
| Pragct Wrkspace -x|| j

g
3 Souree Goup ]
“ [#] ThithiemLED.c

L e | 3
20 %% B Titien

& -
b —

[T T Build f Command & Firdin Sies 14/ |»

| Qutput window

gstat € € ¢  Woongwtih | Glgobrhga. | of ghcitss, | @ Hergdnse, | Thnremel, | G Windows ec., & JE) 1031w

'Bay gio nhin trong Source Group 1 da thay file ThinhiemLED.C . Cac
ban nhap chudt phai vao vung soan thao file ThinhiemLED.C nhu sau, € thém
file thu vién.Chon Insert< #include <REGX51.H>
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K ThinhiemyelED - p¥ision3 - [C:A\Dacuments and Settings\Lolem-Duyen\Deskto piExamples-#4 TruongiThinhiemLED.c]

@fila Edit View Projct Detuy Slash Peripheras Tools 5%W2S Wirdaw elp

- N =R

REOBTEFD| e REVEEER >
RN g‘(‘hargetl j A=
| Pra et Wickspace - x| 1

EIE Targetl

-3 Souree Goup 1
“[#] ThihienLED.c

PR

B F 2

Select All
| Inzerz'# nzlude <RESK51.H

0 To Line

I‘ | I @] Inser-fRemcve Jreakpon:

_ §|[ﬂ||'{} |@| TqinhiemL..| J

Outfining 4
Advanezd 4

]

AL E L] Build A Commard A Fird in Sies

| Qutput wandow

|K

factrirh305., il Hiorg dan ..

k2 ThintiemeL. .

© Windows
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K/ ThinhiemyeL ED. - pYision3 - [C:\Documents and Settings\LoLem-Duyen\Desktop}Examples-M, Trupngi ThinfemLED.c*]
@fila Edit View Propct Defug =lash Peripheras Taols SW25 ‘Wirdaw =elp -7 ﬁ

I5HE RE 9 4 B TR S QERE sl H

& 2 2| Target 1 j &=
Fra ect Wrkspace %[ 1 #include <REGIS1.E> j
] ﬁ Target1 2

-9 Sowree Geup 1
[¥] ThixhienLED.c

] 2
E0@% % B ritienL.

Qutput vl ndow

[« /T puild § commang | Firdin =ies ] K >

L2Ca LV Rl

P — y . - — 3 —_ — 3 -
14 start € €T | Woengeotih | @igafmihoa. | ol gichirhi0s, | i Horgdanst, | Thintiemel,, |G Windows V.. Qﬂ@ 10:34 PM

Phén cubi cung cta cong viéc khoi tao 1a cac ban viét 10 giai thich cho
du 4n ctia minh .Phan nay rat can thiét vi n6 dé nguoi khac hiéu minh lam gi
trong project nay va khi minh can sir dung lai code doc lai minh con biét no 1a
cai gi.

Cac ban tao 101 giai thich theo mau sau:
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K ThinhiemyeLED. - Wisiond - [C:\Documents and SettingsiLoLem-Duyen\DesktopiExamples-t TruongiThinhiemLED.c*]

Efila Eiit View Projc Detuz “lash Periheras Tooks SWCS Wirdow =%Ip

IEE  BE 2

p 5 A S QEE serm

X Target1 j &E
Pr et Witkspare x 0z fﬁ(-(-(-s(-s(-s(-s(-:é:é:é:é9999sEsEsEsEﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁH-(-s(-s(-s(-s(-:é:é:é:é9999sEsEsEsEﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-(-(-s(-s(-ff****spppiiiiﬁﬁﬁﬁﬁﬁﬁﬁﬁj
N r
S5 Target! 03 Mo ‘g chuony trirk thinkienlED
|- Souree Goup L 04 Chungia dung theck anh 12Mh
B ThithiemLEDi 05 Daax Cumg :
08 L2 §led dwoc pcl vol & chaw comg v3 xn iy
a7
0 Tac gia:
0a Nyuyer Napk Truong
10
11 P Xy Ry e Y Y F R R R L L)
12 BAT naw CATONT TEIME
13 FHsiiiiiiiiisaasandddddddiddddiddddbb i bbb insaraddddddddddddddd it bbb aaa s rddddddidddds
14 FHsiiiiiiiiiniarsrddddddiiidds 53 Tien XU LY**!!!!i££i*************444****iéié!!!!iiii********X
15
16 finelade <REGESIE>  /#Trong File wuz ‘ha vien/
17
18 f**ééé***fiiii!!!!iﬁii*************ééé*f**iiii!!!!iiii*************ééé**ffiiii!!!!ﬁiiﬁ*******f
18 /% Khal bas biep toan cuc [/
20 f**ééé********!!!!iiii*************ééé********!!!!iiii*************ééé********!!!!iiii*******X
21 /% FKhai bas han /
22 f**ééé***f****PPP?iiii*************ééé********PPPPiiii*************ééé***f****????iiiiﬁﬁﬁﬁﬁﬁﬁX
2 /% Hoan think /
24 f**444****iéié!!!!££ii*************é44****iééi!!!!i£££*************444****iéié!!!!iiii*******X
25 r
f b
A
= b
sh%® TenhienL..

3

z
Q
0
=
z
o
5
g
El
0

J;SI&.'T i ° ;[

[ ]/]\Build / comrand } Firdin s / K

L1zl v R

i gia frinh L'-_Eilgial:ltinl' [{= '{, +10:44 PN

2.2.2 Soan thao chuong trinh:

Céc ban viét chuong trinh thtr 1 chuong trinh nhu sau lam vi du. Khi viét

xong 1 dong 1énh nén giai thich dong Iénh d6 lam gi. Vi du:
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W/ ThinhiemyeL D, - p¥igiond - [C:\Documents and Settings'Lolem-Duyen\Desktop!Examples-#4 TruongiThinhiemLED.c*]

Bfila Blit View Project Debuy =lash Peripheras Tools SWCS WMrdow =lp = ﬁ

IZHE ‘BE 2 A W ke QEE sl H

& ¥ A Target 1 j a=
Fraect Wirkspace x a7 j
=¥ Target1 03 Tac wia:

-5 Souree Group 1 o= Nguyen Nenk Truong

[¥] ThithienLED.c | || 10

11 ELEEE R R R EEEEE R R LR L L LR R R L R R R LR R L L]
12 BAT DAY CHVONG TRINE

S R R R R R I N s it

18 Sekbbiiffirnirsrtddidhidhbhiis B Fieﬂ ar LY**iiiiiiii*************éééffff****iiiiiiii********/

16

16 Finclude <BEGIE1LE» SETrong File cud chy vient/

17 #deline bat 1 S#Dink nghia gia tri bat den LED#S
18 #desine tat 0 S* Dink Nyala ¢ia tri tat Lea#/

19 f**éééffff****iiiiiiii*f****f*****féééffff****iiiiiiii*******f****féééffff****iiiiiiii****f**/ e
20 /% FKhal bas bien toan cact/

21 ghit ledl = P1'C;

22 sghit ledZ = P11

23 shit ledd = P1°Z;

24 ghit _edd4 = P1°3;

25 ghit leds = P1°4;

26 shit ledé = P1"E;

27 ghit led? = P1e;

28 shit _edd = P1°7%;

29 f**éééffff****iiiiiiii*f****f*****féééffff****iiiiiiii*******f****féééffff****iiiiiiii****f**/

L /% KHhai bas han i j
1 1]
S0 % 9| |2 rithenL..

compiling TainhienlED.c... B
THIBHIEMLED.C(21): error C146: PL_1': irvalid hase address
THIBHIEMLED.C(28) : error C144: hasepos: invalid kit position
THINHIEMLED.C{47): erzor C2CZ2: ledl': vrdecized icentiisr
THIMHIEMLED.C{4%): erzor C202: ledl': vrdelized icentiZisr
Iﬁ

B3

Target not craatec

Cutput velndow

[ ]1]uitd f Zommand }, Firdin Ses IK

LRI L0 R

[ v s [ @ scan giao trih [ E]ga:l e [ LTEI giactrirh30s., [ E] Hiorg dan st., E ThinkiemveL. . r G Windoms ¥ec.. ’<ﬂ @ 119 PM

Céc ban nén chia chuong trinh nhu t61 lam. Véi 1 file nhé thi no6 hoi
rudm ra. Nhung voi 1 file 16n khoang 1000 dong code thi né lai rat sang sua.
Céc ban nén tao 1 file mau rdi nhd vao 1 file text dé & dau do mdi 1an dung chi
viéc copy rdi paste qua chir khong nén mdi 1an tao mot cai nhu vay lai phan tac
dung. Phia trén 1a phan bo tién xtr 1i va khai bao bién. Tiép theo 1a viét ham tré.
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¥/ ThinhiemveL D - ¥ision3 - [C:\Documents and Settings\ ol em-Duyen\DesktopiExamples-M TruongiThinhiemLED.c]

Bfila Blit View Project Debuy =lash Peripheras Tools SWCS WMrdow =lp

-ls|x]

ISHE {BE D A % e S Q@I Hel
& [ o I Target 1 jﬁm
Fr3 ect Workspace || 12 ZFdeZine tat 0 /% Dinh Nyaia gia tri tet Lea#/ j
-} ﬁ Tar;etl 19 .fsh(-(-(-(-ﬁéﬁé:é:hé:é?PPPiiiiééééééééééééé(-(-(-ﬁééﬁ:é:é:héPPPPiiiié*ééééééééééé(-(-(-ééﬁé****????iiiiéééééééf
-5 Souree Group 20 /% Khai bas bisa todm cuc/
B ThithiemLED.c 21 shit ledl = P1°C;
22 ghit led = P1*1;
23 shit led = P1*Z;
24 shit ledd = P1°3;
25 ghit leds = P1*4;
26 shit ledf = P1"E;
27 shit led? = P1%¢;
28 shit eds = P17
20 .fsh(-(-(-(-ﬁéﬁé:é:hé:é?PPPiiiiééééééééééééé(-(-(-ﬁééﬁ:é:é:héPPPPiiiié*ééééééééééé(-(-(-ééﬁé****????iiiiéééééééf
=a /% Khal bao han 2
1 s ham To =
32 feham tao thos tred/
33 void tre [long time) ||
34 {  lomg n ; Srkhel kao hien cuz hodf
25 for !n=0; r++;n < time)
26 :
37 Jtckod kheng law gi z3%/
2
g
a0
41 .fsh(-(-(-(-ﬁéﬁé:é:hé:é?PPPiiiiééééééééééééé(-(-(-ﬁééﬁ:é:é:héPPPPiiiié*ééééééééééé(-(-(-ééﬁé****????iiiiéééééééf j
el |
S/0% %] |8 rihient..
X

F1ild target 'Tarcet 1
conpiling TainhienlED.c...
linking. .
Jrogram Size: date=17.0 zdate=0 codz=9€
"Thinhiemve 30" - 0 Error({s), 0 Warning(s®.

Qutput Wiindow

ECC | M

[]) ]/ ]\ puitd  Comman } Firdin ies /

14 start

@l gabirhga., | i gRctirh30s, | il Horgdan s,

Tiép theo 1a viét ham main. Nhu sau:
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K/ ThinhiemyeL ED. - pYision3 - [C:\Documents and Settings\LoLem-Duyen\DesktopiExamples-M, Truongi ThinfemLED.c] E”E"'E

@fila Edit View Propct Defug =lash Peripheras Taols SW25 ‘Wirdaw =elp - | ﬁ

I5HE RE 9 4 B TR S QERE sl H

& F 2| Target 1 jﬁm
Pra ot Wirkspace x 20 /4 Khai bas han . j
53 Target! i kaw Tr =
-9 Sowree Geup 1 32 Seham vao thos tred/
B ThithiemLED.c 33 void tre long time)
34 [ long n ; Jrkhei kao biem cuz bo#/
35 for !n=0; r++:n < time)
36 !
37 i Jickol khcng law gi o3%/
-] :
=
a0
41 .f:(-:(-(-(-(—i—i—i—i—:&:&:&:&iiiiiiiif***f***f*f*f(—(—éi—i—i—i—:&:&:&:&iiiiiiii****f**f***f*éé(—ffff:&:&:&:&iiiiiiii**f*f*:&/
4z /*  Ham main i
43 void matn 1void)
49
45 while 1) //lap vo han
45 :
47 led>= bat;//hat den
43 tre l000);: 7 tre
49 ledz=tat;//tat cex
&0 tre L0000/ /tre 1 khoang thol yian i
&1
a2

E0%I%] | B ritienL.

*|3111d target 'Tarcet 1 .
compiling TainhiemlED.e. ..
linking. ..
E “rogran S:ze: date=17.] zdate=0 codz=9€
£|"ThinhiemvelID" - 0 Error(s], 0 Warning(s,.
3’ L
34T D\ Buid f Comrmand ) Firdin Sies [ IE [»
L52CH LV Rl

P — y - - F r — 3 [ —_ r — 3 r -
14 start € €T | Woengeotih | @igafmihoa. | ol gichirhi0s, | i Horgdanst, | Thintiemel,, |G Windows V.. '<ﬂ & 121 P

R&i nhéan Ctrl+S. Hodc chon File = Save dé nhé file vira soan thao.

Céac ban nhin vao code c6 thé cac ban da hiéu con AT89C51 né lam gi
néu cac ban da ndm viing cac bai trudc. Con néu khong hiéu thi toi sé giai thich
lai cho cac ban.

Pay 1a so d6 nguyén li ctia 1 led. Project 1a 8 led nhung t6i chi giai thich
1 led 13 cac ban hiéu. Muc dich 1a 1am con led nhap nhay.
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5VDC
R2

470

40

U1

VCC

P1.0

LED L c3

T~
C2
33
g p mh

R1
10K

9 10uF/25V
RESET [——2
19
33p X1

VSS
8051

| ;

Bién Led! duogc khai bao (gan cho) chin PO 1 cta vi diéu khién bing cau
1€nh sbit Led1=P170; . Gia tri bat bat dugc dinh nghia 1a 0.

Khi c4c ban gan : Led1=bat; trong ham main thi chdn P1_0 cua AT89C51
c6 muc logic 1a OV. Theo so dd nguyén li: 5V = Trd 470 > Ledl = P1 0 (0
V). C6 chénh 1éch 4p = ¢6 dong dién qua led > Led sang. Cac ban c6 thé tinh
toan chd nay dé dang 12 tai sao lai 1a tr& 470 Om. bién ap mét & led 1a Uak (0,6
dén 0,7V) lay =0,6V.DPién ap chan P1_01a OV. Pién ap hai dau tr¢ : 5V -0,6V =
4,4V. Dong qua tr¢ = dong qua led = 4,4V/470 Om xap xi 10 mA. Vi dong
10mA dén 15mA 1a led du dong dé sang va sang rat dep. Néu dong yéu thi led
m0, con dong 16n thi cac ban biét sao roi day.

Khi céc ban gan: Led1= tat; tirc 1a chan P1 0 c6 gia tri 1 tuong tng dién
ap ctia n6 1a 5V . Hiéu dién thé giira hai du +5V va P1 013 0V . Nén khong cd
dong qua led > Led tit.Nhung néu trong ham main cac ban viét chi c6 nhu sau:
While(1)

{
Led1=bat;
Led1=tat;

}

Khi chay debug thi van thay led nhap nhay. Nhung khi nap chuong trinh
vao chip 1ap vao mach thi led khong nhay hoic chi sing md hoic tat ngém. Vi
1énh Led1=bat; 1a 1énh 1 chu ki may , tén sd thach anh la 12 Mhz, 1 chu ki may
c6 thoi gian 1a 1uS. Vira bat 1én 1 uS roi lai tat ngay. Led khong dap tmg dugc
tan sb cao viy nén khong nhap nhay. Do d6 can t6i ham tré . Bat led 1én tré 1
thoi gian kha 1au(0,5 gidy), roi tat led di kha 1au(0,5s) roi lai bat lai tao thanh
vong lap s& duoc led nhip nhay.

Tac dung ctia cdu 1énh while(1) . Diéu kién bén trong vong while 14 1

ludn ludn dang nén nd 1a vong lap vo han 1an. Néu khong c6 vong while(1) thi
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led ctia cac ban chi sang 1én 1 1an roi tat.
2.2.3 Dich chwong trinh:

Soan thao song nhan Ctrl +S dé nhé . Nhé xong cac ban bién dich chuong
trinh bang cach an phim F7 hodc chon Build target 1a bi€u tugng ngay trén ctra

s0 workspace nhu trén hinh:
KZ ThinhiemyeLED - pW¥ision3 pcuments and Settingsi oLem-Duyen'DesktopiExamples -M TruongThinkiemLED.c]

Iaﬁie it view Project Debug Flash Pecipherals Tools S5 wWndow elp - = ﬁ

Qedd 2R o % B s s e a BE TN

£ Target1 j 4=

- x =
" " o -
= aTarg Rebuild al target “iles) o2 |
-] Source Group 1 03 Mo t2 chuorg trink thinhisnlED
i] ThintiemLED.c a4 Chungta dung thach ank 120k
o5 Phan Cung @
ula} La ALed cduoc kol vol & chan conhg vi xXu 1y
a7y
os Tac gidr
=] Nouven Manh Truong
10 |
I R e LT e
12 EAT DET CHTOMT TRING

13 edsiiddidfaiididdidfrdidbiiidhdrddiiirdidiidiididodidbidhdiirddhdsdiddisddidsodhdiiiibisodnsts

14 exssidxsetosstbinnihsaitheiss O Tigy N LTAXSRE£rtbhbisihhnssdhnbihhnttnhntbinkihbrnntbrrinneS

15

16 #inec ude <REGESL.H» FETreng File cua thn vients

17 #define nat 1 /#*0ink nghia gae tri kat den TEDHAS

18 fidefine cat 0 A% Link Fghia gia ird tar Led<S

19 /'ﬁﬁﬁé:&iﬁﬁ(-é,ﬁﬁﬁééiﬁﬁﬁé,ﬁﬁﬁééiﬁﬁﬁé’iﬁﬁé:&,ﬁﬁﬁééiﬁﬁéé,ﬁﬁﬁ(-:éiﬁﬁﬁé,ﬁﬁﬁé:&iﬁﬁﬁé,iﬁﬁéé,ﬁﬁﬁééiﬁﬁéé,ﬁﬁﬁf
20 /% Khai bas hien toan cuct/

21 shit ledl = P1-0;
22 shit ledi = P1°1;
23 shit ledi = PL°::

24 shit ledd = P1-Z; 4
1 3
B E@* D | B ke

*Euild target 'Targst 1 -
compiliag Thinhieml=D.c. ..
linking...
§ Frogram S:ize: data=17.0 zcata=0 code=96
5| "ThinhiemvelEL" - O Zrrer(s), O Warning(s].
E -
é | | | [\Iilid I.:r\ Command )\Hnd n Files fn'r | 1 3

Rztuild all =rget files L5244 RO

Il giantrirh

Céc ban s& thdy nhu sau:
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ThinhiemveLED - p¥ision3 - [C:\Documenis and $ettinos\Lolem-Duyen\Deskiopibxamples-M Truong!ThinmemLED.c]

@fila Edit View Propct Defug =lash Peripheras Taols SW25 ‘Wirdaw =elp - | ﬁ

I5HE RE 9 4 B M S QER B

& % 2| Target 1 j &=
Fra ect Workspace *|[ 746 #include <BEGESI.E>  /#Tromg File cua thu rien/ j
- 24 Target1 17 #deZine hat 1 J#Dink nyhia gia vri bat den LED#/S
--E9 Sowree Geup 1 12 Fdeline tat 0 S% Dinh Nyala gia tra tat Tea#s
@ThhhienLED,c 10 fhkéiddddbriiimmsrddddddidddddddddd 6 bbbsfdiiiiosasdddddhidddddddddd e bbssfdiiisosmmdddddhiidss/
20 /% Khai bas bien todn cuer/

21 shit ledl = PI°0;
22 shit ledi = P1"L;
23 shit ledd = P1°Z;
24 shit ledd = P13

25 shit led5 = P1%4;
26 shit ledé = PI*E:
27 shit led? = P1°f;
28 shit ledd = P17

28 f**(‘é(-i-i-i-i-:é:é:E:Eiiiiiiii*************(-(-(-i-i-i-i-:E:E:E:Eiiiiiiii*************é(-(-i-i-ff****iiiiiiii*******x
20 /% Khai bas ham o

31 s ham T 74
32 /tham tao thos tre#/

22 roid tre long time)

24 [ long n ; S+kkel ko biem cus bot/
35 for 'n=0; r+4;n < time)

28 :

37 : Sichod kkeng lam gi o3t
38 k

X

ndow

output

311ld target 'Target U

compiling TainhiemlED.e. ..

linking. ..

“rogran S:ze: date=17.] zdate=0 codz=9€
"Thinhiemve”ZD" - 0 Error(s), 0 Warning(s’ .

[« /T puild § commang | Firdin =ies ] K >

L52CH Rl

[0 2] 30 giao frinh 'ﬁ'ga:l frirfiga.. 'E'gial:tirhililﬁ.. 'E'I-Unrgl:lan o, Af ThintiemyzL, Q windows ec., & G 1z
i A

Trong ctra s6 Output Window ngay phia trén dong chit nay co cac dong

chit Compiling ...
Linking...

.o

Program Size: data =17.0 code =96

. 0 error , 0 Warning .
Nhu vay 1a OK. Néu khong dugc nhu vay nod s€ bao 101 va cac ban kiém

tra xem soan thao dang chua. T6i vi du x6a 1 dau ; & trong ham main & dong :

Led1=bat; , gio bo di thanh Led1=bat .Rdi dich lai (4n F7) trinh bién dich s&

bao nhu sau:
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¥/ ThinhiemyeLED - p¥ision3 - [C:\Documents and SettingsiLol em-Duyen\Desktop}Examples-# TruongiThinhieml ED.c]

Efila Biit Wiew Proprt Detug Slash Peritheras Taols 5W25 Wirdaw %ip = ﬁ

AEHE L BP9 4 5 it QR okl

| | Target 1 j 48
Pra et Warkspace X\ 18 dinclude <BEGIELE:  /+#Teong File cug cku vieps/ j
-8 Target! 17 #deline bat 1 J#Dink nyhia gia iri bat den LED#/
-5 Souree Groupd 18 #deline tat 0 J% Dink Nyala gqia tri tat Tea®/
[ﬂ ThithierLEDwe I e
20 /% Khal bao bien todn cuct/

21 ghit ledl = PI*(;

22 ghit ledz = PI*L;

S vy —

24 shit ledd = P13

25  shit ledd = P1M4;

26 shit ledf = P1°E;

27 shit led? = P1ME;

28 shit edd = P17

29 lf:h('('('('ﬁfﬁﬁ:&:&:E:Eﬁﬁﬁﬁ:E:hf:Eé**éﬁ*éﬁ*éﬁ**é('('fi'ﬁf:E:E:i:Eﬁﬁﬁﬁ:f:E£:€****é**é**é**é('('ffﬁfii*iﬁﬁﬁﬁﬁﬁﬁﬁ**é**éﬁx
£l /% Khai bao ham 2

a haw T #
32 Siham vao thes treds

33 roid tre long tine)

34 [ long n; /*khel kao bien cuz bo#/
il for 'n=0; r++;n < tiwe)

36 :

a7 : JEchkod khcng law gi o3%/
25 :

'}ig Q%R | TatienL.

“13a1ld target 'Tarcet 1 N
complling TainhienlED ¢
< |THIWHIEMLED.C(24): error C141: syntax error near 'shit', @

§Target not cragfec

:

E v

F | | | I\ﬂ.lildACornnard  Firdin Ses / ||1 | »
L3018 R

[ — . — = = = =
‘r', start € € 7 |Woengmotnh | @fgabichga. | G giackih30s., | i Hiorgdan s, E Thintiemvel,. | G Windows ec.., Qﬂ@ 1229 PN

Syntax error near sbit. Sai cti phap gan tré. Cac ban nhap dup trai chudt
vao dong thong bao ndy con tro sé ¢ ngay dong dudi dong c6 18i thém dau nhin
dau mili tén mau xanh & hinh dudi day, gb vao dau ; va dich lai 1a OK.” Trong
chuong trinh 16n d61 khi con tr6 chi dén gan chd c6 16i thoi va ban phai ty tim ra
10i.
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K ThinfiemveLED - pWision3 - [C:Documents and Settinas\Lol.em DuyeniDeskiopExamples-% TrunnziThinhiemL ED.c
p B y piExamp! 4

Efila Edit View Progct Detug lash Peripheras Took S5 Wirdaw =lp = |5’|ﬁ

JEHE  BE 9 A | TappsQmE sar

& a&hargetl j B
D “XWTH8 finclude <REGEELE> /#Trong File oua chu riers/ —
Elﬁ Target! 17 fdeline hat 1 J#Dinh nghia gia s bet den LED#/ b
=5 o Geup 1 18 ddeZine tat 0 /% Dinh Nyaia qia tri tat Leg#/
im[ﬂ ThithierILEDe I
20 /% Khai bao blex toan cuct/

21 shit ledl = P10
22 shit ledd = P1*1;
23 shit ledd = P12
24 ghit edd = P1°3;
25 shit leds = P1*9;
26 shit leds = P1*E;
27 shit led? = P1%¢;

28 shit ledd = P1*%;

28 f:h(-i-i-l(-i-i-i-i-:é:é:é:é!!!!siiisi*************i-(-i-i-i-i-i-:é:é:é:é!!!!iiii*************i-l(-i-*ff*iiii!!!!iiii*******f
el /% Fhai bap han ry

3 ham Tre ‘X

32 Siham vao thos tred/

33 roid tre long tine)

3 { long n; /tkkel kao hien cuz o/
i for 'n=0; r+4;n < tike)

37 : Sichol khong lam gi 23%/

Nhay dap
chuot trai

_ = | m‘ |‘{} |®| TainhienL..

T

Faild taryet 'Tarcet 1 R
compiling TainhienlED.c. .,

THIMHIEMLED,C(24) : error C141: svyntag errer near 'shit', =
Target not created

| Cutput Window

DT Buid £ commard } Frd i Fies / IKi |

p—
!

pstart € Q£ [Wowngmotih | 2jgmtihga. | ol gichihdts, |l Horgdanst, | thitiemel, |G Windons Yec., '<..—E
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K2 ThinhiemveL 0D - Wigiond - [C:\Documents and Settings!Lolem-DuyentDesktop Examples-4 TruonaiThinhiemLED.c]

Bfila Edit Niew Projgct Detug =lash Peripheras Tools 5825 Wirdow lp - |E|ﬁ

AEHG  BE D P ) R e Q@R nelnH

& ¥ fﬁhargetl BrY:
|Pra.gct werkspace x| Fiaclude <BEGEEI.E- S#Trong File cua cha viers/ j
=i Targetd 17 #deZine bat 1 /*Dink nghiz gie trs bat den LED#®
Ela Souree Goup 1 18 ddeline tat 0 A% Dink Nyaia gia tri tat Lea®s
: [ﬁ ThithierLED.c = e L E R R R e R R e R EEFE R R L R P PR R e
20 A% Fhai bao bien todn cuc*s

21 shit ledl = PI1°C;
22 ghit led? = P1%1;
2 shit ledd = P1%2
c»24 | shit ledd4 = P1M3;
25/ shit led5 = P1%4;
~ ghit ledf = P1ME;
27 shit led? = P1%¢;
22 ghit ledd = P1%7;
28 .fﬁ'é('('('ffff:E:E:E*PPPPﬁﬁﬁﬁééééééééééééé('('('ffff****PPPPiiiié*éééééééééééﬁﬁﬁffff****???Piiiiéééééééx’
=a /% Khai bas ham L
31 S han Tr #/
32 Seham tgo thos treds
33 roid tre long time)

34 | loeng n ; J*kkai kao hien cuz ho#f
35 for 'n=0; r++;n < time)

a6 :

37 i Jichod khchg lawm gi o3/

- E | h] |'{} |@| Tinhieril ..

J11ld target 'Tarcet 1
compiling TainhismLED.c.
THIFHIEMLED.(24)
Target not created

]
| »

| output window

A ]\Buitd § Comrand ), Firdin vies |« [»

| L4cd T

Sau khi dich lai duoc hinh sau:
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Wi Thinhiemvel D, - Wision3 - [C:\Documents and Settings\LoLem-Duyen\DesktopiExamples-M, Trupngi ThinfiemLED.c]

@fila Edit Miew Projgct Detuy “lash Peripheras Tools 5W25 Wirdaw &lp _ = ﬁ
I5EE 1 BR D A " Jady s Q@EE 96T ®
& | 2K Target 1 j ad=
Pra gct Werkspace )| 18 Finelude <RPEGIE1.Ex S#Trong File cna thu viens/ j
-8 Targetl 17 #deZine bat 1 J#D0ink nghia gia ori bat den TED#
-9 Souree Geup 1 18 Fdeline tat 0 J% Dink Nyaia gig tri tat Lea®/
@ThhhienLED,c L e R R e P e T e e
20 /# Khai bas bien toan cact/
Z shit _ed. = P1°C;
22 ghit ledZ = P1*1;
22 shit ledd = P1%Z;
24 ghit _edd = P1°3;
25 shit _ed5 = P1%4;
26  ghit _ed6 = P1°C;
27 shit led? = P1%¢;
28 shit led§ = P1M;
28 _fshé('('('###f:&:é:é*PPPPsiﬁﬁiééééééééééééééééfff#:hhhéPPPpiiiié*ééééééééééééé('ff##****????iiﬁﬁéééééééx’
a0 /% Fhai bas kam *
3 s b T A
32 /éham tao thos tre#/
32 vroid tre (long time)
34 [ long n ; /rkkei kao biem cuz bod/
35 for (n=0; r4+:n < time)
36 :
37 : Frehod kkeng law gi o3%/
38 :
38 j
4 1]
g 0% % ToinhienL .
®|311ld target 'Tarcet 1 =
compiling TalnhienlED.c...

linking. ..

Jrogram Size: date=17.] wdate=0 cods=9¢
"Thinhiemve”ZD" - 0 Error(s), 0 Warning(s’.

Qutput wilndow

14 start

L
[T uitd f command }, Firdin ies / K | >]J

L2309 Rl

an giao frinh afirhga. | i o K hintiemel., |G inda

2.2.4. Chay mé phéng va sira 15i.

Trude khi debug chiing ta khoi tao nhu sau. Cac ban vao Option for target
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K/ ThinhiemveLED - p¥isiond - [C:\Documents and Settings\Lolem-DuyeniDeskioptExamples-W TruongtThinhiemLED.c]

Bfile Bdi: View Propct Debug Fask Peciphezls Took 3WCE Window Fep Jﬂ&
IGHE y 4 W Shp s amEoelD
Fy-
i e “finzlud= <RIEI5LLH: J*Trorg File cua thu vient/ j
=1 Tanget 1 r—rdefinz baz 1 JAlink nohda gia trd bat den LEDES
FHE Soure @oun 1 18 fdefin= zaz 0 J# 0 Dapk Pekis qua tra tat Ded#f
BTTnhIEmLEE-C 18 K************('('('IH'*f*********?????iiiii*****************('('('IH'*f********??????iiiii***********_f
<0 /% Fhai hao hien toan cuct/
Z1  sbit l=di = P10
22 sbit 1=2d42 = P1"1:
Z3  sbit =43 = P11
24 sbit 1241 = P13
28 shit l=d3 = P14
26 sbit 1=2d5 = P1°5;
27 shit 1247 = P16,
22 sbilt 1=2d8 = P1"7:
8 K************('('('IH'*f*********?????iiiii*****************('('('IH'*f********??????iiiii***********_f
=0 /% TFhai hao kan #
< L Lam 01 #f
22 feham tas thol toe#/
23 void trz (long time)
=4 [ long a o S4pzal bdo bien cic hod
5 for (2=0: n++;n < time)
z6 !
=7 5 Sezaol khong lam o ced/
=8 i
- Rl
| 4
B2 "% % B me

£

Juild target 'Terges 1

linkirg...

compiling ThinhiemlED.z. ..

Jrogrem Sizs: deta=17.0 zdeta=] zode=96
"ThinkiemvelED" - 0 Zrror(s’, 1 Warning(sj.

=
]
0
c
z
-
3
o
2
3
4]

Cptions for Tarce:
| &
gstat € € 7 W cagabih | o

[T ] [\ puitd £ Zommard } Finc it Fies [

LZ3C19 RN
3 trinf gia.. ﬁ] gaatrithd L-_EI Huang dan sy ., E ThirhiemeL... : hirdams 1

Puoc bang sau. Nhap tan sd thach anh 1a 12 Mhz dang véi tan sb thach anh.
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£ Thinhiemvel D - pWfision3 - [C:\Documents and Settings'LoLem-Duyen\Desktop\Examples-# Trunng\ThinhiemLED.c
K/ ThinhiemveLED - p¥ision3 - [C:\D d Settings Lol em-Duyen\Desktop\Examples-#4 TruongiThinhiemLED.

Efila Edit View FProjct Debuy “lash Peripheras Tools SW2S Wirdaw %Ip Jilﬁ
AEHG | BB 0 EE %% G Jadm e a@E 9erH

[Praect Werlsyace BE (B Options for Target Targat 1 j
-8 Targetl
EB Source Group 1 Cevize [arget | Dulputl Lis:ingl C51 | AE1 | BLA! Loca:el ELSI Msc JsbLgl Ltiitiz¢ |
B ThithierLED.c Amel AT firsirasndindiniinins
akal [MHz): [12 [ Use On-chip ROM [00-0FFF)

Memary iadel: | $mall variatles in DATA,

Cedz Fam 3ie; |Large: 62K progar

Lo fra e

(perating systert: | Hone

é*ii*????iiiiéééééés@/

~Off-chio Cade mernony - OF-chip ¥data remory

stk Sze Stat S | o T
Zpan Ram
Zpran Ram
EprJnI I Fiam I
[™ CadeEankin Star:  End: || faf memoey bupe suppot
Barks: [ =] Bankdres (10000 Joainn || 17 Save acdess exension SFR in ntenips j
e [ | | .

- | l11] |'{} |®| IS I Cancel | Jafaults |
*(3111d target 'Tareet T |
"|compiling TainhienlED.c... [
linking. ..

“rogran S:ze: date=17.] zdate=0 codz=9€

"Thinhiemve_30" - 0 Error(s), 0 Warning(s®.

L
A1)\ Build f Tomrard } Frdin ies |4 | '|J
| [Lzcs T

BT vy M —

| Qutput Window

iy start € CC | oengimotnh | Gljgaatirhoa. | Gljoicoirh30s. | @ Horgdanse, | Thinriemzl., | @ Windoms Yec.. "<_._. & L

Cl}on OK. o ,
bé debug cac ban nhan t6 hgp phim Ctrl + F5. Hoac nhan vao icon c6 chir

D mau d6 trong cai kinh lap trén thanh cong cu.
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K ThinhiemyeL D - Wision3 - [C:\Documents and Settings\Lol em-Duyen\DesktopExamples-t TruoagiThinhiemLED.c]
Efile Edit View Projct Detug lash FPeripheras Taols SWCS Wirdow =lp - | &

0@ B

9 4 B i AT oerH
Startftoo Deblg Session

& 5] B A Target1 j aE
Pro ect orkspece Xl 168 #include <BEGISL.E>  /#Trong Fils cua thu rier?/ j
259 Target] 17 4de’ine hat 1 J#0ink nyhia e s bat den LED#/
-4 Souree Goup L 18 4deline tat 0 /% Dink Noplz gia tri tet Lea#/
[ﬂ ThithiemLED.C I E P L R LRI R P e P E R P T LR E R R

BEQMS

20 /% Khai bao blex toan cuct/

21 ghit ledl = PI'C;

22 shit ledl = P1*1;

23 ghit ledd = P1%Z;

24 shit ledd = P1*3;

25 ghit ledS = P1M4;

26 ghit ledf = PIME;

27 shit led? = P16

28 shit ledd = P1M%;

28 .fshi-i-i-(-i-:H-i-:é:é:é:é!!!!sisiii*************éé(-i-:H-i-:é:é:é:é!!!!isisii*************IH-(-****iiii!!!!iiii*******{
a0 /* Yhal bao han *

31 /# haw Tre #f
32 Sfham a0 thos tred/

33 roid tre long tine)

34 | long v ; /*kkel kao bien cun bo¥/

35 for ‘w=0; r44;n < time)

s} !

37 g J#chal kheng law gl o3%
i) :

Tiiien .

3

linking. ..

F1ild target 'Target U
compiling TainhienlED.c...

rogran Aize: date=_7.] zdate=0 cods=9¢
"Thinhiemve D" - 0 Error(s), 0 Warning(s'.

z
Q
i
£
z
5
o
5
5
4]

Star{5top Debug Session
! -, o
gstat €07

[ 10T I\ comrand §, Firdin es / K |>H

La3cs R

B soangio b | Qgabihga. | gectirhi0s, | @ Hergens, | hiviemel, | @ Windows e, & ) o
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K ThinhiemyeL D - pWision3 - [C:\Documents and Settings'Lol em-DuyentDesktoptExamples-# Truong'ThinhiemLED.c]

Bfila Edit Miew Projct Detuj lash Peripheras Tooks SWCS Wirdow =lp = |5’|ﬁ

AEEG ‘BE 9 & ) L IER R L
CEOBDI U ot ARYSEOER)

ag
41
49 f‘siisii*************é(-i-(-£-£-£-£-:é:é:é!!!!siisii*************é(-i-(-£-£-£-£-:é:é:é!!!!££ii*************4444****:&:&:&;‘
42 f# fam main #f
42 void wain (void
44
45 while(l) //13p vo han
46 {
047 | ledl= bat; /b2 de
44 tre(1000); /4 t-e
44 ledl=tat; //tat dea
ad tre(1003); //tre | khodng thol clan
a1
52 4
53}
5L f'sisésisi*************(--H-(-£-£-£-*:&:é:ép#ppsésisisé*************-H-(--H-£-£-£-:é:é:é#pp#sisisEi*************ééééi—i—*i—:&:&:&f;
biki]
a6
57
a3
54
fil
61

L+

KT o
B Thirbien..

~oad "CiDocuments and Jettirgsscoolem-DuvenssDesktoptsZramples-M Truong™\ChiabiemvelED! j

- x|

LM ARS_GN BreakDisabls BreckEnanls BreakEill Breckl:st Breakbet Breakbccess COVERAGE DEFINE LIR Display TI
A ] Buid ) Command & Frdin ies f [«

| Qutput Wwindow

7w
4]
2
=

L7 [ ]

Jr', 5:&.’1 (1] 0 7 | @ voan qian roh E] gaafrirhga.., L-_EI qiactrirh3s., E] Hiorg dan o, E ThintiemzL. , Q Windows
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K/ ThinhiemyeL D - Wigion3 - [C:\Documents and Settings!Lolem-Duyen\DesktopiExamples-# TruongiThinhiemL ED.c]
Efila Edit View Progct Detug lash |Peripheras| Tools SWC5 Wirdaw =lp - | E

T REIEE aiS Y Jadns@QEE erm

WEOBHF 9 pong EER/

Fra ect Workspace x||[Tag | 1Rk artd j
'y

Reghte Yauz 4a Serial Part 1

| Hegs 49 Tir‘IEI' } PDrt2 ‘*********ééé********????iiii*************éIH':('**f****????iiii*******X
L - - iy
[U EHU[ ) Port§ dil !
r i 43 roid main Ivc
H 1% o
i i 45 vhile 1) //lep ve han
i 1% v
p ol 47 | ledi= batyinet den
p M 43 tre l000) ;0 tre
b WL 48 Ledi=tat;/stat den
3-8 &0 tre l000)://tre 1 khodng thol yian
3 1% -
b 1% .
g3

54 f:h(-i-i-i-i-i-i-i-:é:é:é:é!!!!iiii*************ééi-i-i-i-i-:é:é:é:é!!!!iiii*************(-(-(-****iiii!!!!ﬁﬁﬁﬁ*******{

o mm ||| 5
FCs Chdo. | || 28

SaE it a7
0 s | || %

- iy e
|

61

i ]
E|0% F] | D ritient.
*load "C:v\Documents and settirgssiLolen-DuvenDesktopsZzamples-M Troong™ThizhiewvelED! j
; .
5 :
5{AaH A3S_GN BreskDisable BreckEnaols BreakRill Breckl:st Breakiet Braakifccess COVERAGE DEFINE LIR Display
F | Euild ,Command { Fidin vies K b

L7 [

[ — - — — _— — -
4’,’ stat € € © | Woongwtin | Gioambihga. | Wgmchihd0s. | @Horgdns. |7 Thitemel. | G Wndoms Yec.. ’<,G 1.:44 pM

Trong menu Peripherals(cac thiét bi ngoai vi) chon 10 port , Port 1.
Puoc nhu sau:
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- [5]x]
ElFie Bt view Pokct Debuy g Perpheras Took SWC5 Wirdww i Jﬂﬁ
IGHE ' BE 2 A W 00 darp s@ERD o’

HEOBDO L o B BRVEEERS

Fraect Wirkspace x 20 ¢ j
Registel Yauz 40
-l HBQS 41 _fséé(-éééééﬁ:&:&:&:éppppiiiiééééééééééééééééﬁﬁff:é:é:hé????iiiié*éééééééééééé(-éﬁééﬁ:&:&:&ipp??iiiiééééééé/
0 i = /% Bam main #
i "I 43 void matn void)
i v o
i3 iC 45 vhile 1) //lap ve han
i M0 =
5 i 347 ledi= hat:  hat den
i 0L - tre 000} ;) tre
7 0 . ledi=tat;//tat den
CRT &0 tre L0000/ tre 1 khoang thol gyian
a v 5
b %18 52 : BarallelPort 1
' = Port 1
" S P Y L Y F Y F R E R PR P PR LR P LR L . s(-ééééﬁﬁf:&i**????iiiiééééééé/
op_max : i Bits 0
b narm | | %8 P WRRRNR PV
FC§ con. | || 58
sass B 5? Fins: (0<FF G e v v W W
st e | || 58
- o M0 o
&0
&1
4 P_
E10% % TitienL.
*|load "C:vNDocuments and Settirgssslolem-DuvenssDesktopssZzamples-M Truong™ThizhiewvelED! j
=
g
5|45 ASSIGH Bresklisabls BreckEnable BreakRill Breckl:st Breskiet Breakhccess COVERAGE DEFINE LIR Display
g [\ Euild J,Command { Firdlin Sies / |E [»

L7 R
P — =— — -
1 s slant e0r rﬁ %0an giao frinh i i gaa rirhiga.. rL‘-EI giactrirh30s., i i3 Huorgdan s... E ThinkiemyzL. . [ G windows ke, & ,m@ 1.:45 P

Y
o
2
B

Céc ban thay 1 cira s6 nho Parallel Port 1 xuat hién d6 1a cdi mod phong
cho cong 1 ciia AT89C51. Dau tich twong dwong chian & muc cao(5V) , khong
tich chan ¢ mirc thap (0V). Trong menu peripherals con cac ngoai vi khac nhu
timer , interrupt, serial.

Dé chay chuong trinh cac ban nhip chudt phai vao man hinh soan théao.

Ri 4n F11. Mdi 1an 4n sé& chay 1 1€nh. Khi debug néu cac ban chd ham
delay 1au qua 1000 1an ldp . Cac ban nhan Ctrl + F11 dé bo qua ham.

Hodc 4n F10 dé chay timg dong 1énh. Cac ban s& thdy chan P1_0 thay d6i
gia tri.

Bang bén trai , 6 Project workspace bay gio c¢6 cac thanh ghi. Cac ban c6
thé thdy ching thay d6i. Nhung cac ban khong can quan tim dén cac thanh ghi
nay. Vi minh hoc ngén ngit C ma. Néu hoc asembly thi méi phai sir dung
chung. Ciing mét ddy. Cai ban quan tdm nhat 13 cai sec. N6 ciing thay d6i. Vi
thach anh 1a 12Mhz, nén mdi chu ki may 1a 10 gidy. Cac ban can ctr vao diy dé
biét 1énh nao mat bao nhiéu chu ki may, 1am thoi gian thuc thi can lam ddy.
Thoat khoi debug lai 4n Ctrl+F5 hodc 4n vao icon debug.
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Pay chi 1a mot chuong trinh nhoé dé chung ta tap lam quen voi ngon
ngir C trén giao dién cua trinh bién dich KIEL uVesion 3

Bai 3: Thao tac véi cong vao ra cua vi diéu khién

Bdi todn vng dung ghép noi vdk véi led don, led 7 thanh, thao tac phim don...
K§ nang ghép ndi led <Light Emiting Diode>

+ Pbi v6i cac loai Led cong suat nho chiing ta co thé st dung truc tiép chan vao
ra ctia vi diéu khién dé diéu khién ching nhu sau

VCC

Dua vao
RE

3.8v
[ ]

D1

‘W

//K

/P—\ dﬂﬂg SmA
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+ Con do61 voi Led ¢ cong suat 1on; thi chung ta can cé thém transitor d€ nuot
dong ho:

Macht/h 1
Vec
R2
o1
LED
4,
R1 02V  Vece= Vdk= +5V
b 1 C828
Vdk 0.6V e
R2=200 ohm

Bai todn 1: Bdi todn ghép néi vi diéu khién vdi cdc led don

Thong qua viéc thuc hién bai todn nay cdc ban sé hoc duogc cdch ghép noi vi
diéu khién vdi led don va thao tdc ldp trinh tao cdc hiéu ing nhur bdt tdt led, hay
bat tdt led c6 mot quy ludt nhdt dinh sé giiip cdc ban thuc hanh cdc lénh C ldp
trinh va tao mot tu duy gidi thudt tot.

Trong kit c6 8 led don duoc ghép noi véi 8 chan ciia cong Pl ( cuc Katot néi voi
chan vdk — nghia la khi ban dua mitc logic 0 ra cong thi led sé sdang ).

+ So d6 thuat toan ctia bai nhay led:
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Chuong Trinh
Chinh

Khéi tao hé théng

Sang Led

Tré 1S

Tit Led

Tré 1S

Vi du sau sit dung cdc mau ham don gian tao mot chuong trinh tao tré va
lam cho mot ledl( theo dinh nghia sbit ) nhdp nhdy theo mot thoi gian dinh
truoc.

/******************BO tien Xu h*******************************/

#include <AT89x51.h>// Dinh kem file thu vien
#define bat 1 // Dinh nghia gia tri bat den led
#define tat 0// Dinh nghia gia tri tat den led

/************************************************************/

/*******************Khal baO bien toan Cuc**********************/
sbit Led1=P1"0; //Khai bao bien Led]1 kieu bit chan P1 0
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sbit Led2=P1"1; // ...

sbit Led3=P1"2;

sbit Led4=P1"3;

sbit Led5=P174;

sbit Led6=P1"5;

sbit Led7=P1"6;

sbit Led8=P177;//Khai bao bien Led8 kieu bit chan P1 7

/********************K hal baO ham****************************/

Ham tao thoi gian tre.
Dau vao: 1 bien thoi gian.
Dau ra: khong

void delay (long time)
{

long n;// Khai bao bien cuc bo
for(n=0; n<time; n++)//Lap time lan

{
b
;

/*******************Ham Chlnh**************************/

; // Khong lam gi nop

void main(void)

{
while(1)// Lap vo han
{
Ledl= bat;// Bat led 1
delay(1000);// Tre 1 khoang thoi gian
Ledl=tat;// Tat led 1
delay(1000);// Tre 1 khoang thoi gian
§
§
[[F=====>>>>>====== Doan chuong trinh tao hieu ung nhap nhay voi cac led
====//
[[-====mmm - Chuong trinh chinh------------------ //
void main2(void)
{
while(1)
{
// P1 =0x00 ;
led1 =bat;
delay(1000);
led1 =tat;
led2 =bat;
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delay(1000);

led2 =tat;

led3 =bat;

delay(1000);

led3 =tat;

led4 =bat;

delay(1000);

led4 =tat;

led5 =bat;

delay(1000);

led5 =tat;

led6 =bat;

delay(1000);

led6 =tat;

led7 =bat;

delay(1000);

led7 =tat;

led8 =bat;

delay(1000);

led8 =tat;

delay(1000);

}
} ] ,
Bai toan 2 : Phoi hop led-cong tac(1)
Vi cdc dit liéu ban dau nhu sau : Ledl —P1.0; led 2—pl .1, led 3—pl.2; led 4—
pl.3; led 5—pl 4; led 6—pl.5; led7—pl.6; led 8—pl.7;
Cdc cong tdc tich cuc miic 0 duoc noi véi cdc cong P3.
Ctacl- p3.0 ... ctac8—p3.7

Ta c6 bai toan 2 nhu sau: voi led 1( p1.0 ) va ctacl( p3.0 ), ctac2 (p3.1)
Ban ddu ledl tdt, khi nhdn ctacl led 1 sdng cho tdi khi nhdn ctac2 thi led 1 mdi
tat, cit nhu vdy.

Cdc ban tu xdy dung gidi thudt va chuong trinh, sit dung chuong trinh bién dich
va mo phong Keil C dé quan sdt két qud, sau cung cdc ban tao ra file.hex va nap

xuong kit thi nghiém. Quan sdt truc tiép két qud trén doi tuong thdt.

Sau day 1a mot cach giai quyét bai toan: ( cac ban tham khao )
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[ start

ledl=tat
= bat led
start=0"7
Ny
I8
stop=07 tat led
5

= ]

Code for ex2.1:

/******************BO tien Xu h*******************************/
#include <AT89x51.h>// Dinh kem file thu vien

#define bat 0 // Dinh nghia gia tri bat den led

#define tat 1// Dinh nghia gia tri tat den led

/************************************************************/

/*******************Khal baO bien toan Cuc**********************/
sbit led1=P1"0;
sbit start = P3"0; // cong tac start de bat led
sbit stop = P3”1; // cong tac stop de tat led.
/*******************Ham Chlnh**************************/
void main(void)
{

led1 = tat; // ban dau led tat;
while(1)

{
if (( start==0)&& ( stop==1))
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{ ledl=bat;}
if (( start==1)&& ( stop==0))
{ ledl=tat;}
b
b

Bai To4n 3:Phdi hop led-cong tic(2)

Yéu cdu cua bai todn nhu sau:

Ciing véi mot led don va mot cong tic. Cdc ban hdy ldp trinh nhu sau : ban ddu
led sdang, khi ban nhdn coéng tdc 5 ldn thi led tdt, va ban nhdn tiép 3 ldn niia thi
led tat. Qua trinh nay dvoc Idp di Idp lai nhi vay.

Cdc ban hdy tién hanh ldp trinh s dung phdan mém cong cu moé phong cung kit
dé’ kiém chitng chuong trinh ciia minh.
Sau ddy la mot vi du ( code) cho bai toan nay:
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e

led =bat
dem=0_

dem—++

bat led, dem=10

= J

Code for ex 2.3:

/******************BO tien Xu h*******************************/

#include <AT89x51.h>// Dinh kem file thu vien
#define bat 0 // Dinh nghia gia tri bat den led
#define tat 1// Dinh nghia gia tri tat den led

/************************************************************/

/*******************Khal baO bien toan Cuc**********************/
sbit led1=P1"0;
sbit ctac = P377; // cong tac start de bat led

void delay(long time)
{
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long n1; // khai bao bien cuc bo.
for (n1=0;n1++;n1<time) // vong lap time lan.

{
;// khong thuc hien gi ca !!!

unsigned char dem=0;
void phim_an(void)

{
if (ctac==0)// co phim an
{
while (ctac==0)
{
delay(15000);
b
dem ++; // tang bien dem
b
b

/*******************Ham Chlnh**************************/

void main(void)
{
led1 = bat; // ban dau led tat;
dem =0; // khoi tao gia tri ban dau
while(1)
{
while(( dem <5) &&( dem >=0))
{
phim_an();
}
led1=tat;
dem=0;
while(( dem <2)&&( dem >=0))
{
phim_an();
b
led1=bat;
dem=0;
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Bai toan 4:

Muc dich ciia bai todn nay la gitip cdc ban hiéu diugc cdach ghép noi vdk
voi mot bo hién thi hét siic thong dung dé la led 7 thanh.
Hoc duoc cdch ldp trinh hién thi don gidn:

Doi voi doi tuong led 7 thanh cdc ban can lam quen voi cdc dang cuia nd,
co loai chi mot led 7 thanh ( dang don thuong 10 chdn voi 8 chdn dit liéu va 2
chdan A chung hodc K chung) , co loai led 7 thanh chita 2 con trong mot vo va
ciing dua ra 10 chdn trong do co 8 chadn dit liéu va 2 chdn con lai la hai chdn ( A
chung hay K chung ) cua hai led nay, ciing cé loai 4 led trong mot vo va dua ra
12 chdn voi 8 chdn dit liéu (cho cdc led o cdc thanh ) va 4 chdn con lai la 4 chdn
chung cua 4 led nay.

Cdc ban cdn ndm duoc thit tw cdc chdn cua chiing tic dé mdi cé thiét ké
chiing vdi vdk duoc. Thong thuong led 7 doan duoc ghép noi voi vdk nhu hinh vé
duoi:

=

AT
JRRRRIARRARE

LLEAT ]t

Nhu vay v6i moi cach thiét k€ mach ta ¢6 dugc duong dir liéu va dudong dicu
khién khac nhau.

Puong diéu khién chinh 1a diéu khién déng md cdc tran dé dua miic dién ap vao
chan chung cua céc led.

Puong dit liéu 1a dudng noi v6i cac chan tuong tng véi cac thanh cia led.

Tir cach ghép nodi nay ta méi tinh ra mot bang goi 1a md 7 thanh vi du nhu &
bang dudi:
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Gia st ta n6i led 7 thanh don vé6i vdk nhu hinh vé: tiic chan diéu khién 1a chan
p0.1

a—p2.0 c---p2.2 , d---p24 ,e--—-—-p2.5,f----- p2.6 , g---p2.7

b—p2.1 ,dp---p2.3

Va ta c6 bai todn nho nhu sau: Ban hay 1ap trinh d€ duarasé 9 raled 1 valed 3
con 2 led con lai tat.

Code for ex:
P2.7 P26 P25 P24 P23 P22 P21 P2.0 S6 nap hex
g f e | dp ¢ b a Mov P2 #

0 1 0 0 0 1 0 0 0 088

1 1 1 1 1 1 1 0 0 Ofc

2 0 1 0 0 1 1 0 0 04c

3 0 1 1 0 1 0 0 0 068

4 0 0 1 1 1 0 0 1 039

5 0 0 1 0 1 0 1 0 02a

6 0 0 0 0 1 0 1 0 00a

7 1 1 1 1 1 0 0 0 0f8

8 0 0 0 0 1 0 0 0 008

9 0 0 0 1 1 0 0 0 018

/******************BO tien Xu h*>I<>k>k>k>k>I<>I<***********************/

#include <AT89x51.h>// Dinh kem file thu vien
/* --- dinh nghia cac bit dung------ */

sbit led1l = POA3;

sbit led2 = POAN2;

sbit led3 = PO/,

sbit led4 = PONO;

// duong du lieu la P1

// voi ma 7 thanh cho cac chu so 0 --9 tuong ung la

// 0cOh,0f9h,0a4h,0b0h,099h,092h,082h,0f8h,080h,090h
// chuong trinh chinh.

void main ( void )

{

P1=0x90; // dua so 9 ra duong du lieu
ledl=1ed3=1;//batled 1 valed 3
led2=led4=0; // tat led 2 va led 4
while(1) {;}
)
Bai toan ti€p thiét 1ap vdk thanh mot bo dém s6 lan 4n phim 0-9-0 véi
hién thi 7thanh trén led s6 1. ( trong pham vi kién thic ta 1am bo dém tir 0-9-0
sau nay ta s€ xét bai todan tao mot bd dém véi dai rong hon )
Céc ban tu 1ap trinh chd ¥ rang trong vi du dém phim an da duoc dé cap

trong cac bai hoc trudc thi s6 1an an phim luu trong bién dém la s6 thap phan
khong thé dua ra hién thi trén led dugc ma phai dua sang mi led 7 thanh do dé
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céc ban phai viét chuong trinh con chuyén déi nay.

Chuong trinh hién thi ra led 7 thanh t6t nhit cdc ban nén viét thanh mot chuong
trinh con st dung cau tric switch ()_case.

Va chuong trinh kiém tra cong tic ciing nén xdy dung thanh mot chuong trinh
con.

Cac ban hay xay dung chuong trinh cua riéng minh !!

Code for ex:

/******************BO tien Xu h*******************************/

#include <AT89x51.h>// Dinh kem file thu vien
/* --- dinh nghia cac bit dung------ */
sbit led1l = POA3;
sbit led2 = PON2;
sbit led3 = POM;
sbit led4 = PONO;
sbit ctac = P3/7;
// duong du lieu la P1
// voi ma 7 thanh cho cac chu so 0 --9 tuong ung la
// 0cOh,0f9h,0a4h,0b0h,099h,092h,082h,0f8h,080h,090h
void delay(long time)
{
long n1; // khai bao bien cuc bo.
for (n1=0;n1++;nl<time) // vong lap time lan.
{
;// khong thuc hien gi ca !!!
J

unsigned char dem=0;
unsigned char phim_an(void)
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if (ctac==0)// co phim an
{
delay(10000); // chong rung phim.
while (ctac==0)
{
; // doi cho toi khi nha phim an.

}

delay(20000); // chong rung phim.

dem ++; // tang bien dem
if (dem==10) dem=0;
J

return dem;

[[-====mm - Hien thi so lan an phim------------- //
void solan_an(unsigned char solan)

{

switch (solan)

{

case O:
case 1:

{P1=0xcO0;break; }

{P1=0x19;break; }
case 2: {P1=0xa4;break; }
case 3: {P1=0xb0;break; }
case 4: {P1=0x99;break; }
case 5: {P1=0x92;break; }
case 6: {P1=0x82;break; }
case 7: {P1=0xf8;break;}
case 8: {P1=0x80;break; }
case 9: {P1=0x90;break; }

void main(void)
{
P1=0xcO0; // ban dau la so 0.
led1=1led3=1ed2=0 ;
led4=1; // bat led 4
while(1)
{
phim_an();
solan_an(dem);
}
}
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Bai 4: Ghép ndi va thao tac v6i man hinh LCD

Trong thuc té c6 rat nhiéu loai LCD c6 kich thuéc khac nhau ( mé rong

theo hang va cot). Ta dang nghién ctru cha yéu hai loai LCD don gian 1a LCD
16x1 va 16x2. Chung c6 16 chan chic ning va ta s& 1an lugt nghién ctu chirc

nang tirng chan:

Chan Ky hiéu I/0 Mo ta
1 Vs - bat
2 Ve - Duong nguén 5v
3 Ve - Cap nguodn diéu khién phan
4 RS I RS = 0 chon thanh ghi Iénh. RS = 1
chon thanh dit liéu
5 R/W I R/W =1 doc dit liéu. R/W = 0 ghi
6 E 1/0 Cho phép
7 DB0 1/0 Cac bit dit lieu
8 DBI1 1/0 Céc bit dir liu
9 DB2 1/0 Cac bit dit liéu
10 DB3 1/0 Céc bit dir liu
11 DB4 1/0 Céc bit dir liu
12 DB5 1/0 Cac bit dit lieu
13 DB6 1/0 Céc bit dir liu
14 DB7 1/0 Cac bit dit lieu

Chén 15 va chan 16: ghila A va K. N6 la anot va katf'):c cua 1 con led dung dé
sang LCD trong bong toi. Chung ta khong st dung. Néu cac ban muon dung thi
noi chan A qua 1 dién tr¢ tir 1K dén 5K 1én duong 5V, chan K xudng dat deén s¢€

sang.

4.1. Lip mach theo so' do sau: ‘ "
Trén ta c6 cach ghép n61 LCD véi vi di€u khién nhu hinh vé dudi:
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- Hudng dan khi thuc hanh trén board tring: Cam ludn 8 bit dir liéu ctia LCD tir
DO dén D7 vao cong 2 ciia 8051 ma khong can ciu day. Dé thira 6 chan ra ngoai
la: EN.RW,RS, Ve, Vce, GND ra ngoai. Roi dung day dé cau chan 1 xudng
GND, chan 2 1én +5V, chan 3 vao chan giita ctia bién trd tinh 5K, 2 chan con lai
ctia bién trg tinh 1 chan cau 1én +5V,1 chan cau xuéng OV.

4.2. Nguyén li hoat dong cua LCD:
- Chan V¢, Vg va Vig: Cic chan Vg, Vg va Vg Cap duong nguon - 5v
va dat tuong ting thi Vg dugc ding dé diéu khién do twong phan ctia LCD.
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- Chan chon thanh ghi RS (Register Select): C6 hai thanh ghi trong LCD,
chan RS(Register Select) duoc ding dé chon thanh ghi, nhu sau: Néu RS = 0 thi
thanh ghi ma lénh dugc chon dé cho phép ngudi dung glti mot 1énh chang han
nhu xo04a man hinh, dua con tro vé dau dong v.v... Néu RS = 1 thi thanh ghi dit
lieu dugc chon cho phép ngudi dung guri dit liéu can hién thi trén LCD.

- Chan doc/ ghi (R/W): Pau vao doc/ ghi cho phép nguoi dung ghi thong
tin 1én LCD khi R/W = 0 hodc doc thong tin tt né khi R/W = 1.

- Chan cho phép E (Enable): Chan cho phép E duoc sir dung bsi LCD dé
chot dit liéu cua nd. Khi dit liéu duoc cap dén chan dit liéu thi mot xung miic cao
xuong thdp phai dugc 4p dén chan nay dé LCD chot dir liéu trén céc chan dix
lieu. Xung nay phai rong t6i thiéu 1a 450ns.

- Chan DO - D7: Day 1a 8 chan dit liéu 8 bit, dugc dung dé gti thong tin
len LCD hoic doc noi dung cua céc thanh ghi trong LCD. Dé hién thi cdc chit
cai va cac con so, ching ta gtri cic ma ASCII cua cac chit cdi tir A dén Z, a dén f
va cdc con sO tit 0 - 9 dén cac chan nay khi bat RS = 1.

Ciing c6 cdc ma lénh ma c6 thé dugc giii dén LCD dé xo4 man hinh hoic
dua con tro vé dau dong hodc nhdp nhdy con tro.

- Chii y: Chiing ta ciing sit dung RS = 0 d€ kiém tra bit c& ban dé xem
LCD c6 san sang nhan thong tin. Co ban 12 bit D7 va ¢6 thé duoc doc khi R/W =
1 va RS =0 nhu sau:

Néu R/W =1, RS = 0 khi D7 = 1 (co ban 1) thi LCD ban bdi cac cong
viéc bén trong va s€ khong nhan bat ky thong tin méi nao. Khi D7 = 0 thi LCD
sdn sang nhan thong tin méi. Luu y chiing ta nén kiém tra c& ban trudc khi ghi
bat ky dit liéu nao lén LCD.

- Sau day la bang ma 1énh ctia LCD:

Ma (Hex) Lénh dén thanh ghi caa LCD

1 Xo04 man hinh hién thi

2 Tré vé dau dong

4 Giam con tr6 (dich con tro sang trai)
6 Tang con tro (dich con tro sang phai)
5 Dich hién thi sang phai

7 Dich hién thi sang tréi

8 Tat con tro, tit hién thi

A T4t hién thi, bat con tro

C Bat hién thi, tat con trd

E Bat hién thi, nhap nhay con tro

F Tat con tr0, nhap nhdy con tro

10 Dich vi tri con tro sang tri

14 Dich vi tri con tro sang phai

18 Dich toan bo hién thi sang trii

1C Dich toan bo hién thi sang phai

80 Ep con trd vé ddu dong thit nhat
C0 Ep con trd vé ddu dong thit hai

38 Hai dong va ma tran 5 x 7
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- Piéu khién LCD qua cac budc sau:

Bude 0 : Chuan bi phan cimg. Dung tudc vit hay cai gi ban c6 xoay bién
tré 5 K diéu chinh d6 twong phan cua LCD. Xoay cho dén khi cac 6 vudng(cac
diém anh) ctia LCD hién 1én thi xoay ngugc bién tré lai 1 chut.

Budc 1 : Khoi tao cho LCD.

Budc 2 : Gan cac gia tri cho cac bit diéu khién cac chan RS,RW.EN cho
pht hop véi cac ché @6 : Hién thi ki ty 1én LCD hay Thyc hién 1 1énh cta LCD.
Budc 3: Xuét byte dit liéu ra cong diéu khién 8 bit dit liéu cua LCD.

Budc 4: Kiém tra ¢ ban xem LCD sén sang nhan dir li€éu moi chua.

Budc 5: Quay vong lai budc 1.

4.3. Lap trinh:

- Pé c6 thé 1ap trinh cho LCD ta thém vao thu vién string.h cua trinh bién
dich bang ciu lénh:

#include <string.h>

- Khai bao céac chan ctia LCD gin véi cac cong:

/*
RS chon thanh ghi
=0 ghi lenh
=1 ghi du lieu
RW doc ghi
=0 ghi
=1 doc
E cho phep chot du lieu
xung cao xuong thap toi thieu 450 ns.
Bit co ban D7

khi RS=0 RW=1 neu D7=1 LCD ban
D7=0 LCD san sang.

*/
sfr LCDdata = 0xAO0;// Cong 2 , 8 bit du lieu PO co dia chi 0x80, P1 0x90 , P2
0xA0
sbit BF = 0xA7; // Co ban bit 7
sbit RS = P3"5;
sbit RW = P374;
sbit EN = P3/3;

- Viét 1 s6 ham diéu khién LCD nhu sau:

* Ham kiém tra LCD c6 ban hay khong:

void wait(void)

{
long n = 0;
EN=1;// Dua chan cho fep len cao
RS=0;// Chon thanh ghi lenh
RW=1;// Doc tu LCD
LCDdata=0xFF;// Gia tri OxFF

-70 -



while(BF) {n++; if(n>100) break;}// Kiem tra co ban
// Neu ban dem n den 100 roi1 thoat khoi while
EN=0;// Dua xung cao xuong thap de chot
RW=0;// Doc tu LCD
;
* Ham diéu khién LCD thyc hién 1 1énh:
void LCDcontrol(unsigned char x)
{
EN=1;// Dua chan cho phep len cao
RS=0;// Chon thanh ghi lenh
RW=0;// Ghi len LCD
LCDdata=x;// Gia tr1 x
EN=0;// Xung cao xuong thap
wait();// Doi1 LCD san sang

b
Ham c6 1 bién dau vao 1a cac gia tri trong bang ma 1énh cua LCD.

* Ham khoi tao LCD:

void LCDinit(void)

{
LCDcontrol(0x30);//Che do 8 bit.
LCDcontrol(0x38);// 2 dong va ma tran 5x7
LCDcontrol(0x0C);// Bat con tro
LCDcontrol(0x06);// Tang con tro xang fai
LCDcontrol(0x01);// Xoa man hinh

b

* Ham lénh cho LCD hién thi 1 ki ty:

void LCDwrite(unsigned char c)

{
EN=1;// Cho fep muc cao
RS=1;// Ghi du lieu
RW=0;// Ghi len LCD
LCDdata=c;// Gia tr1 C
EN=0;// Xung cao xuong thap
wait();// Cho

}

Bai toan 1: Cac ban hay viét chuong trinh tao trén LCD hién thi dong chir
‘DKS.co., ¢ va nhap nhay hai led noi véi P1.3 va P1.4

Code for ex:

#include <AT89x51.h>
#define tat 1 /*muclogic 1 */
#define bat 0 /* muc logic O */
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#include <string.h>
sbit led = P1/M;

sfr LCDdata = 0xAO;

sbit BF = 0xA7; // Co ban bit 7
sbit RS = P3A7;

sbit RW = P3A6;

sbit EN = P3A5;

void wait(void)

{
long n = 0;
EN=1;// Dua chan cho fep len cao
RS=0;// Chon thanh ghi lenh
RW=1;// Doc tu LCD
LCDdata=0xff;// Gia tri OxFF
while(BF){n++; if(n>110) break; }// Kiem tra co ban
// Neu ban dem n den 100 roi thoat khoi while
EN=0;// Dua xung cao xuong thap de chot
RW=0;// Doc tu LCD

void LCDcontrol(unsigned char x)

{
EN=1;// Dua chan cho fep len cao
RS=0;// Chon thanh ghi lenh
RW=0;// Ghi len LCD
LCDdata=x;// Gia tri x
EN=0;// Xung cao xuong thap
wait();// Doi LCD san sang

void LCDinit(void)

{
LCDcontrol(0x38);// 2 dong va ma tran 5x7
LCDcontrol(0xc0);
LCDcontrol(0x0f);// Bat con tro
LCDcontrol(0x01);// Xoa man hinh
LCDcontrol(0x82);

void LCDwrite(unsigned char c)
{
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EN=1;// Cho fep muc cao
RS=1;// Ghi du lieu
RW=0;// Ghi len LCD
LCDdata=c;// Gia tri C
EN=0;// Xung cao xuong thap
wait();// Cho

}

[* Chuong trinh con tre thoi gian
void delay(long time) // chuong trinh tre thoi gian.
{
long nl; // khai bao bien cuc bo.
for (n1=0;nl<time;nl++) // vong lap time lan.
{
; // khong thuc hien gi ca !!!
}
}

[* Chuon trinh chinh
*/

//* Ham main:
void main(void)

{
LCDinit();

// LCDcontrol(0x82);
LCDwrite('D");
LCDwrite('K");
LCDwrite('S');
LCDwrite('.");
LCDwrite('C");
LCDwrite('0');
LCDwrite(',");
LCDwrite('.");

while(1)// Lap vo han
{
led= bat;// Bat led 1
P1_3=tat;
delay(3000);// Tre 1 khoang thoi gian
led= tat;// Tat led 1
P1_3=bat;
delay(2000);// Tre 1 khoang thoi gian

*/

-73 -



-74 -



Bai 5: Ngat cua vi diéu khién, thao tac vdi ngat ngoai cua vi dieu khién

Bdi todn tng dung: mach bédo vé s c6 ( qud dp, thap ép, qud nhiét, ngdn mach,
bdo chay,...)

5.1. Khdi niém:

Ngit 1a su dap tng cac su kién bén trong hodc bén ngoai nham thong bao cho bd
vi diéu khién biét thiét bi dang can duoc phuc vu.

Vi du vé ngit: Ta xem xét ki vi du sau dé thay dugc khai niém ngit.
Lop dang hoc bai, mat dién 16p nghi hoc va chuyén sang tro chuyén, c6 dién 16p
lai ti€p tuc hoc bai hoc tur diém ma da bi dung.

Trong tmg dung cua vi diéu khién ma co sir dung ngat thi bao gdm cac van de
sau: Chuong trinh chinh, chwong trinh phuc vu ngit, va cic tac dong ngit.
Trong vi du trén 16p hoc 1a chuong trinh chinh, chwong trinh phuc vu ngit 1a su
tro chuyén khi 16p khong hoc, con tdc dong ngét & day chinh 13 mat dién.

5.2. Trinh tw thuc hién ngit ciia vi diéu khién.

Khi mot ngit duoc kich hoat, trinh tu thuc hién cta bo vi diéu khién nhu sau:
B1: Két thuc I¢énh hién tai trong chuwong trinh chinh cua vi diéu khién va luu dia
chi ctia 1énh ké tiép vao ngin xép.

B2: Luu lai trang thai hién hanh cua tat ca cac ngat vao bén trong.

B3: Nhay té1 mot vi tri ¢ dinh trong by nhd goi la bang vecto ngét, noi luu dia
chi cua trinh phuc vu ngit.

B4: Nhan dia chi tur bang vecto ngat roi nhay toi dia chi d6 va bt dau thuc hién
trinh phuc vu ngit cho t6i 1énh cudi cung.

B5: két thuc trinh phuc vu ngit va vdk trd vé dang vi tri ma n6 bi ngét luc trude
sau nap dia chi I¢énh can lam ké tiép tr ngan Xép va thuc hién 1€nh nay.
5.2.1.Cac ngit cua vi dléu khién 8051

Vdk 8051 c6 5 ngat bao gom co: 2 ngat ngoai ( INTO, INT1); 2 ngat dinh thoi (
TO, T1) ; va mot ngit truyén thong ndi tiép (RS232).

Bang vecto ngit :

Ngat Co Dia chi vecto Thir tw
ngd't
Ngit ngoai 0 1IE0 0003H 0
B0 dinh thoi 0 TFO0 000BH 1
Ngat ngoai 1 IE1 0013H 2
B¢ dinh thoi 1 TF1 001BH 3
Port noi ti€p RI hoac TI 0023H 4
Bo dinh thoi 2 TF2 hoac EXF2 002BH 5

Cho phép ngit va cam ngat: ( IE — interrupt enable)
| EA - |ET2 | ES |ET1  |EXI |ETO0 |EX0 |




EA (IE.7 bit) 1a bit cho phep ngit toan bo. Ttrc 1a néu ban str dung mot trong 5

ngit ké trén cua vdk thi ban phai set bit nay Ién voi gia tri 1. Ngugc lai khi bit

EA =0 thi toan bd cac ngit cta vdk s€ bi cam.

ET2 ( IE.5 bit) 1a bit cho phép ngit cta timer 2 ( chi & ho 52 ). Khi bit nay = 1

thi ngat dinh thoi 2 s& duoc cho phép va nguoc lai.

ET1, ETO ( IE.3, IE.1 bit ) la bit cho phép ngit dinh thoi 1, 0 cua vdk 8051. Khi

céc bit nay =1 thi ngat cta hai bd dinh thoi nay dugce cho phep va nguoc lai.

ES ( IE.4 bit ) 14 bit cho phép ngat truyén thong nbi tiép.

EX1, EXO0 (IE.0 va IE.2 bit) 13 hai bit cho phép ctia hai ngat ngoai cta vdk.

5.2.2. Ngit ngoai va cach lap trinh
a) Khai niém:

Bo vdk 8051 c6 hai ngat ngoai 1a INTO, INT1 véi hai chan tac dong dau vao

tuong ung 1a P3.2, P3.3.

Ngit ngoai 1a ngit cia vdk ma tac dong ngit & day chinh 1a cac tac dong bén

ngoai cua vdk tac dong vao vdk thong qua cac chan ngit dudi dang mét tin hiéu

dién ap dang xung.

Tac dong ngét ngoai c6 hai dang 1a tic dong theo dang mirc va dang swon

- Kich hoat theo mutic: & ché do nay cac chan INTO, INT1 binh thuong ¢ mic
cao gidng nhu cac chan khac cua vdk, khi c6 tin hiéu mirc thap cép t6i thi tin
hiéu nay kich hoat ngat. luu y 1a trudc khi thyc hién 1énh cudi cing cua
chuong trinh phuc vu ngat thi muc thap tai cac chan ngat phai duoc chuyén
1én mirc cao, néu khong sé lai gdy ra mot ngit ngay 1ap tuc.

- Kich hoat theo suon: binh thudng cac chan ngat cua vdk ¢ muc cao, khi co
tin hiéu tac dong vao ching c6 dang suon xudng thi s€ tac dong ngat.

Pé st dung ché d6 ngat nay thi ta phai tac dong vao thanh ghi TCON cu thé 1a

TCON.0 = 1 thi cho phép ngit ngoai 0 kich hoat theo suon, con TCON.2 =1 thi

cho phép ngit ngoai 1 kich hoat theo suon.

b) Cach lap trinh
Dé 1ap trinh cho ngit cua vdk ta phai thuc su hiéu duoc ban chit cua ngit va qua
trinh thuc hién ngét cua vdk dién ra.
Mau ham viét cho chwong trinh phuc vu ngdt nhw sau:

Void Name (void) interrupt x ( x 1a s6 thir thyc ctia ngit )

{

// chuong trinh phuc vu ngat

}

Trong chuong trinh chinh ta phai c6 cac thao tac thiét 1ap viéc cho phép cac
ngat dugc st dung.
5.3. Cac bai toan irng dung ngat ngoai cua vdk

-76 -



Bai toanl:

Ban s dung ngd't ngoai 0, voi nhiém vu la binh thuong vdk bat mot led don tai
chdn p1.0 va khi c6 ngdt ( khi ban dn cong tic p3.2 ) thi tdt led ¢ p1.0 va bdt led
& pl.1. B tay nhdn céng tdc ra thi led p1.0 sang va led pl.1 tdt. Héy thir véi cd
2 truong hop la ngdt kich phdt swon va ngdt kich phat mire, nhén xét két qua thu
duoc.

Code for exl1:

#include <AT89x52.h>
#define on 0
#define off 1
sbit led1=P1"0;
sbit led2=P1"1;
void delay(long int n)
{
long int 1;
for (1=0;i<n;i++){}
§
void INTO (void) interrupt O // Chuong trinh phuc vu ngat
{
led1 = on; led2= off;
delay(5000);
led1 = off; led2 = on;
}
void main(void)
{
EA = 1; //Cho phep ngat toan cuc
EXO0 = 1; /Cho phep ngat ngoai
TCON=0x01;//ngat kich phat suon, voi ngat kich phat muc :
TCON=0x00;
led1=off; led2=on;
while(1)
{
}
}
Bai toan2:
o Swudung INTO va INTI:

De bai yeu cau la: Binh thuong khi chua co ngat thi LCD hien thi dong

chu:

" DKS.co,."
Khi co ngat ngoai 0 thi thong bao: " Ngat ngoai 0 !"
Khi co ngat ngoai 1 thi thong bao: " Ngat ngoai 1 !"
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#include <AT89x51.h>

#define tat 1 /*muclogicl */
#define bat 0 /* muc logic 0 */
#include <string.h>

A khoi tao ngat ngoai------------------ //
void khoi tao INTO INTI(void)// Ham khoi tao
{

EA=0;// Cam ngat toan cuc.
EX0=1;// Cho phep ngat ngoai 0.
EX1=1;// Cho phep ngat ngoai 1.
EA=1;// Cho phep ngat toan cuc.
}

sfr LCDdata = 0xAO;

sbit BF = 0xA7; // Co ban bit 7
sbit RS = P3/7;

sbit RW = P376;

sbit EN = P3/5;

R Cac chuong trinh con cua lcd ------ */
e Chuong trinh con kiem tra su san sang cua lcd---------------- ;
void wait(void)
{
long n = 0;

EN=1;// Dua chan cho fep len cao

RS=0;// Chon thanh ghi lenh

RW=1;// Doctu LCD

LCDdata=0xff;// Gia tri OXFF

while(BF) {n++; if(n>110) break;}// Kiem tra co ban
// Neu ban dem n den 100 roi thoat khoi while
EN=0;// Dua xung cao xuong thap de chot

RW=0;// Doc tu LCD

}
[[=mmm e Chuong trinh con thiet lap lenh cho LCD--------=--===~-----—- ;
void LCDcontrol(unsigned char x)
{
EN=1;// Dua chan cho fep len cao
RS=0;// Chon thanh ghi lenh
RW=0;// Ghi len LCD
LCDdata=x;// Gia tr1 x
EN=0;// Xung cao xuong thap
wait();// Doi1 LCD san sang
}
e chuong trinh con thiet lap mot so thong so cua lcd---------------
void LCDinit(void)

{



LCDcontrol(0x38);// 2 dong va ma tran 5x7
LCDcontrol(0xc0);

LCDcontrol(0x0f);// Bat con tro
LCDcontrol(0x01);// Xoa man hinh

LCDcontrol(0x82);
}
[[=mmmmmmm e e Chuong trinh con thiet lap dulieu cho LCD-----------===-----——- ;
void LCDwrite(unsigned char c)
{
EN=1;// Cho fep muc cao
RS=1;// Ghi du lieu
RW=0;// Ghi len LCD
LCDdata=c;// Gia tri C
EN=0;// Xung cao xuong thap
wait();// Cho
}
/* Chuong trinh con tre thoi gian */
void delay(long time) // chuong trinh tre thoi gian.
{
long nl; // khai bao bien cuc bo.
for (n1=0;nl1<time;nl++) // vong lap time lan.
{
; // khong thuc hien gi ca !!!
b
j
[H mmmm e Cac chuong trinh ngat ---------------------—--- */
void INTO int(void) interrupt 0 /Ngat ngoai 0
{
P1 0=0; // led bao cho ngat ngoai 0
P1 7=1; // led bao cho ngat ngoai 1
LCDinit();
LCDcontrol(0x82);
LCDwrite('N");
LCDwrite('g");
LCDwrite('a");
LCDwrite('t");
LCDwrite('');
LCDwrite('n");
LCDwrite('0");
LCDwrite('a');
LCDwrite('1");
LCDwrite('0');
}
== mm e e e //
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void INT1 int(void) interrupt 2 //Ngat ngoai 1
{
P1 0=1; // led bao cho ngat ngoai 0
P1 7=0; // led bao cho ngat ngoai 1
LCDinit();
LCDcontrol(0x82);
LCDwrite('N");
LCDwrite('g");
LCDwrite('a");
LCDwrite('t");
LCDwrite('');
LCDwrite('n");
LCDwrite('0");
LCDwrite('a');
LCDwrite('1");
LCDwrite('1");
}
/ *

*/

//* Ham main:

void main(void)

{
khoi tao INTO INT1();
LCDinit();

P1 0=0;
P1 _7=0;

// LCDcontrol(0x82);
LCDwrite('D");
LCDwrite('K");
LCDwrite('S");
LCDwrite('.");
LCDwrite('C");
LCDwrite('0');
LCDwrite(',");
LCDwrite('.");
while(1)// Lap vo han
{

}

trinh

chinh
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Bai 6 : B§ dinh thoi ciia VDK va ngit dinh thoi

Bdi todn vmg dung: tao xung vudng véi tan sé yéu cau check véi bg do tan
s6; ldp trinh quét led 7 thanh véi cdc hiéu iing, diéu ché dé réng xung g dung
diéu khién dong co mot chiéu va dong co buée, mach qudng cdo véi led Matrix.
Ma tran ban phim.

6.1. Co sé ly thuyét
6.1.1. B dinh thoi ciia vi diéu khién 1a gi.
Vi diéu khién 8051 néi chung c6 2 bo dinh thoi ching dung dé tao tré hay lam
bo dém dé dém céc su kién bén ngoai vdk.
6.1.2. Thanh ghi chira, thanh ghi thiét 1ap ché d cho bo dinh thoi

- Thanh ghi ctia bd Timer 0: Thanh ghi 16 bit cua bo Timer 0 dugc truy
cap theo 2 byte 1a byte thap va byte cao. Thanh ghi byte thap duoc goi 1a TLO
(Timer 0 Low byte) va thanh ghi byte cao 1a THO (Timer 0 High byte). Cac
thanh ghi ndy c6 thé doc va truy cp truc tiép nhu moi thanh ghi khac.

| THO i TLO |

D15(D14|D13|D12| D11/ D10| D9 | D8|| D7 | D6 | D5 | D4 | D3| D2| D1 | DO

N V7. |

thanh ghl 16 bit cling dugc chia ra thanh hai byte 1a TL1 va THI1. Cac thanh ghi
nay duoc truy cdp va dugc doc gidng nhu cac thanh ghi ctia bo Timer 0.

| THI1 i TL1 |

DI15|D14|D13|DI12{D11|D10| D9 | D8 || D7 | D6 | D5 | D4 | D3| D2 | D1 | DO

g
chung mot thanh ghi duge go1 la TMOD dé thiet lap cac che do lam viec khac

nhau ctia bo dinh thoi. Thanh ghi TMOD 1a thanh ghi 8 bit gdm c6 4 bit thap
danh cho bo Timer 0 va 4 bit cao danh cho Timer 1. Trong d6 hai bit thip cua
ching dung dé thiét lap ché d6 cua bo dinh thoi, con hai bit cao dung dé xéc
dinh phép toan.

(MSB) (MSB)

GATE| C/T | MI | MO |[GATE| T | M1 | MO
Timerl Timer(Q

+ Céac bit MO, M1: La cac bit ché do dung dé chon ché do 0, 1 va 2
cua cac bo Timer 0 va Timer 1.

M1 | MO | Ché Ché @) hoat dong
do
0 [0 |0 Ché do b dinh thoi 13 bit. BO dinh thoi/bd dém 8 bit,
dinh ty 16 trudc 5 bit.
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1 1 Ché d6 bd dinh thoi 16 bit, khong dinh ty 1€ trudce.
1 0 2 Ché dd 8 bit tu nap lai. THx luu gia tr1 s€ tu nap vao TLx
moi khi tran.
1 |1 |3 Ché do bo dinh thoi chia tach

Ta chl yéu st dung ché do 8 bit tu nap lai va ch€ do 16 bit khong tu nap lai.

Vi du: dé sir dung timer0Q & ché do 16bit va timerl & ché do 8 bit

ta nap gia tri cho TMOD = 0x 21 ( 00100001)

6.1.3. Co ché tao tré ciia b dinh thoi va cach tinh toan gia tri nap cho bd
dinh thoi.

*Taxétchédol:

- O ch& do 1 d6 12 bo dinh thdi 16bit, do d6 cdc gid tri trong khoang tir 0000 dén
FFFF c6 thé st dung dé nap cho TH, TL cuia bo dinh thoi.

- Sau khi TH, TL dugc nap gia tri ban dau 16 bit thi bo dinh thoi phai dugc khai
dong v6i 1énh TRO=1 v6i timerQ va TR1=1 v6i1 timerl, khi nay bo dinh thoi s€
bat ddu dém tang theo clock ( trong thanh ghi chita ) tir gid tri ban dau cho tdi gid
tri dinh 1a FFFF. Khi d6 bo dinh thoi sé quay vong tu ffff — 0000 va bat co bao
tran TFx=1 ( ban ddu TFx =0) khi d6 cdc ban phai c6 thao tdc dé€ xod c& dé lan
sau con biét duoc khi nao bo dém tran.

- Khi bo dém tran thi TH va Tl ctia bo dinh thoi s€ mang gia tri 0 do d6 cac ban
phai c6 thao tdc nap lai gid tri ban ddu cho ching va xod c& TF. Dé by dém duogc
lap lai.

Nhu vay khoang thoi gian ma bo dinh thoi tao tré dugc chinh 1a khoang thoi gian
nd dém tang tlr gia tri ban dau dugc nap cho téi gia tri dinh FFFF.

+ Tinh gia tri nap vao thanh ghi chia ctia b dinh thoi tir thoi gian muon tré (t).
Go1 N = 65536- t/ chu ki may.

Sau chuyén N sang ma hexa dugc mot s6 co 4 chit s6 dang x1x2 yly2

Khi do6 gia tri nap cho thanh ghi chira nhu sau: THx =x1x2 con TLx = yly?2.

Vi du cac ban muon tao tré 500us thi la c6 gia st chu ky mdy = lus
N = 65536—500/1 = 65036 va chuyén sang hex 1a FEOC
Tur d6 TH = Oxfe con TL =0x0c.

Cac budc lap trinh cho bo dinh thoi dé tao tré : ( model)

B1: Chon ché do 1 cho bd dinh thoi can dung, tir d6 xac dinh gia tri nap cho
thanh ghi TMOD

B2: Tinh todn gia tri ban dau can nap cho TH, TL tir thoi gian mong mudn tré.
B3: Khai dong bo dinh thoi.

B4: kiém tra trang thai bat ctia cd TF

B5: Diuing bd dinh thoi
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B6: xoa co TF cho vong lap ké tiép.
B7: Quay vé b2 dé nap lai gia tri ban dau cho TH, TL.

* Ta xét ché do 2 :

Trong ch&€ do nay rat giong véi ch€ do 1,

6 ché do nay 1a bo dinh thoi 8 bit, do vay chi cho phép cac gia tri tir 00- ff duoc
nap vao thanh ghi TH cua bg dinh thoi.

Sau khi nap gia tri 8 bit thi vdk s€ sao noi dung cua TH va TL va bo dinh thoi
duge khoi dong qua 1énh TRx =1

Sau khi duoc khai dong thi bo dinh thoi bat ddu dém tang trong thanh ghi TL, tir
gia tri ban dau cho t6i gia tri dinh FF. va khi da quay vong tit FF vé 00 thi co
bao TFx dugc bat Ién =1. Va khi nay thanh ghi TL mang gi tri 0 nhung TL s€
ngay lap tic dugc tu dong nap lai véi gia tri ban dau dugce giit & thanh ghi TH.
Nhu vay trong ch€ do nay moi khi bo dém tran thi thanh chita s&€ duoc vdk nap
lai gia tri ban dau do d6 ch€ do nay goi l1a ché do tu dong nap lai.

Cac budc lap trinh cho bo dinh thoi dé tao tré : ( mode2)
B1: Nap gia tri cho thanh ghi thiét 1ap ché do0 TMOD véi timer0 ban muon su
dung.
B2: Nap vao thanh ghi TH gia tri dm ban dau.
B3: Khai dong bo dinh thoi.
B4: Kiém tra cd bdo tran TF.
B5: Xod co tran TF, quay vé budc 4.
+ Tinh gi4 tri nap vao thanh ghi chita ctia bo dinh thoi tir thoi gian muon tré (t).
Goi N = 256- (t)/ chu ki may.
Sau chuyén N sang mi hexa dugc mot so ta nap s6 nay vao thanh ghi TH va ca
TL. ( nap vao TL gid tri dém 14n 1 va nap vao TH cho nhitng 14n sau dé khi bo
dém tran thi phan cting cta vdk sé tu dong sao gia tri trong TH sang TL).
Vi du cac ban muon tao tré 50us thi l1a cé gia sit ckmay = lus
N =256—50 = 206 va chuyén sang hex : ce
Tu d6 TH = Oxce con TL =0xce.
6.1.4. Ngit ciia b dinh thoi
Ta xét bo dinh thoi trong ché do ngat clia chiing.
Khi stt dung bo dinh thoi trong hoat dong ngat cling giong nhu ngit ngoai ta
cling can thay duoc nguyén tac chung nhat:
- D6 1a phai khai bdo ngit ctia bo dinh thoi muon st dung.
- Nguén gay ngit
- Chuong trinh chinh va chuong trinh phuc vu ngét.

Véi ngit dinh thoi viéc khai bdo ngit bao gom viéc khai bdao ngat toan cuc la
EA =1 va khai bdo ngat cho timg bo dinh thoi mudn ding ETO =1 ( timer0) va
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ET1=1 ( timerl).

Ngudn bdo ngit dinh thoi ( v6i ca hai ch€ do ) déu 1a khi bo dém tran ( khi co
TFx=1) d6 1a nguén bdo ngat.

Khi ¢ TF=1 thi vdk két thdc cong viéc hién tai & chuong trinh chinh va chuyén
vao chuong trinh phuc vu ngét can ci theo dia chi clia chuong trinh phuc vu
ngat.

Khi thuc hién xong chuong trinh phuc vu ngat vdk quay trd vé chuong trinh
chinh tai noi bi gian doan khi truéce.

Tém lai ngat dinh thoi 1a viéc ta sir dung bo dinh thoi tao tré mot khoang thoi
gian duoc tinh todn trudc, sau khoang thoi gian nay mot cong viéc ta mong
muon s& duoc thuc hién & chuong trinh phuc vu ngit. Cong viéc do c6 thé coi la
doc lap véi cong viéc & chuong trinh chinh.

Céc cong viéc 1ap trinh ma ban str dung ngat dinh thoi 1a:

- Tinh toan thoi gian tré mong mudén va cong viéc muén thuc hién sau khoang
thoi gian do.

- Khai bdo ngat dinh thoi trong chuong trinh chinh ( EA= 1, ETx=1).

- Lua chon bd dinh thoi va ch€ do ctia n6 trong thanh ghi TMOD ( 6 chuong
trinh chinh ).

- Khoi dong bo dinh thoi ( 6 chuong trinh chinh ).

- Xay dung chuong trinh chinh va cic chuong trinh con can thiét.

- Xay dung chuong trinh phuc vu ngét thuc hién 1 cong viéc mong mudn ( xac
dinh rd dia chi ngit theo thi tu ngat trong bang vecto ngat dugc trinh bay
trong phan trudc ).

Chd y: Trong chuong trinh phuc vu ngat cac ban phai xod cd bdo tran TFx, va
nap lai gia tri cho bo dinh thoi v6i ch€ do 1 con ché do 2 thi khong can lam.
6.2.Cac bai toan minh hoa.

Bai todn 1:
Sit dung bo dinh thoi vdi ngat ciia né tao mot xung vuong vdoi tan s 1k doi xiing (
50% muic 1 va 50 % miic O ).

Giai quyét bai toan nhu sau:
Nhu vay ta ¢6 f= 1khz = T ( chu ky ) = 10~-3s = 1000 us.
= T1= 500us, TO= 500us.

Nhu vay chu ky tao xung s€ chia 1am hai phan, do xung 1a d6i xting nén hai phan

nay bo dém dém giong nhau ( tao tré mot khoang thoi gian nhu nhau ). Ntua chu

ky dau bo dém tao tré 500 us cho mic logic 0, sau khi bo dém dém t6i gia tri

dinh ctia hai thanh ghi chita TH, TL 1a ffff thi co bao TF =1 gay ngat, vdk phai

chuyén vao chuong trinh phuc vu ngit va s& lat trang thdi xung ra. Trong nira chu

ky con lai cling nhu vay va ctt nhu thé.

Do thoi gian tao tré 1a 500us do d6 ta phai Iua ché do 16 bit.

Ta str dung cong thiic tinh dé tao ra gi4 tri nap cho TH. TL

Céc ban xay dung chuong trinh va quan sat két qua trén phan mém mo phong,
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cc dua ra clra s6 quan sdt Timer0 va pin p1.0
Code for ex 1:

#include <REGX51.H>

int check=0; // khai bao bien trang thai cua ctrinh ngat t0;
sbit xungl = P1/0;
/*--Chuong trinh con nhap gia tri cho timer0O trong che do 16 bit ---*/
void nhap ( void)
{
THO = Oxfe ; //lay (65536 - 500) -- hex duoc la feOc do su dung thach anh
12Mhz

TLO = 0xOc ;
)
[# - Chuong trinh phuc vu ngat timer 0 tao xung --
voi hai doan chuong trinh ------------------ceee-- */

void timer(_int (void) interrupt 1

{

check ++;
TFO0=0; // xoa co bao tran timer(Q
switch ( check)
{
case 1:

{

xungl =1; // tao muc 1 ra pin
nhap();
break; //thoat ra

}

case 2:
{
xungl =0; // tao muc 1 ra pin
nhap();
check =0; // khoi tao lai bien trang thai.
break; //thoat ra

)

void main ( void)
{
EA =1 // cho phep ngat toan cuc.
ETO= 1; // cho phep ngat dinh thoi TO
TMOD =  0x01; // timer0 voi che do 16 bit ko nap lai
xung1=0; // gia tri ban dau cua xung vuong muon tao
nhap(); // khoi tao gia tri ban dau cho bo dem t0.
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TRO=1; //khoi dong bo dinh thoi
while (1) {;} // khong lam gi de doi ngat TO

Bai toan 2:

Sit dung bo dinh thoi véi ngdt ciia né tao mot xung vuong voi tan soé 1k doi ximg (
30% muic 1 va 70 % miic O ).

Vi bai toan nay ciing vay rit giong vdi bai todn trén, ban da hiéu ki bai trén thi
trong bai todn nay tré nén rat don gian.

Su thay d6i duy nhat:

Ciing v6i mot chu k¥ tao xung ( mot chu ky ngat ) gom hai phan. Phan 1 bo dinh
thoi sé tao tré 300us cho miic logic 0, sau khi bo dinh thoi dém tran va gay ngat
thi vdk s& chuyén vao chuong trinh phuc vu ngit s& 1at mic dau ra clia xung, va
ti€p sau bo dinh thoi s€ giit tré 700 us cho muc logic 1 va bd dinh thoi lai d€m
tran co tf =1 lai gay ngat va vdk lai vao chuong trinh phuc vu ngét va 1at mifc cua
xung. C& nhu vay s€ tao ra dugc xung mong muon.

Duéi day 1a code giai quyét bai toan:

Code for ex2:

#include <REGX51.H>

int check=0; // khai bao bien trang thai cua ctrinh ngat t0;
sbit xungl = P1/0;
/*--Chuong trinh con nhap gia tri cho timer0O trong che do 16 bit ---*/
void nhap1 ( void) //tao ra 300 us
{
THO = Oxfe ;
TLO = 0xd4 ;

}
void nhap2 ( void) //tao ra 700 us

{

THO = O0xfd ;
TLO = 0x44 ;
}
R Chuong trinh phuc vu ngat timer O tao xung --
voi hai doan chuong trinh ------------------------- ¥/

void timer(Q_int (void) interrupt 1
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{

check ++;
TFO0=0; // xoa co bao tran timer(
switch ( check)
{

case 1:
{
xungl =1; // tao muc 1 ra pin
nhapl1();
break; //thoat ra
}

case 2:
{
xungl =0; // tao muc 1 ra pin
nhap2();
check =0; // khoi tao lai bien trang thai.
break; //thoat ra

)

void main ( void)
{

EA =1 // cho phep ngat toan cuc.
ETO= 1; // cho phep ngat dinh thoi TO
TMOD =  0x01; // timer0 voi che do 16 bit ko nap lai

xung1=0; // gia tri ban dau cua xung vuong muon tao
nhap2(); // khoi tao gia tri ban dau cho bo dem t0.
TRO=1; // khoi dong bo dinh thoi
while (1) {;} // khong lam gi de doi ngat TO

Bai toan 3:
Sit dung bo dinh thoi véi ngdt ciia né dé quét led 7 thanh tao ra mot bo chi thi s6

Sur dung ki thuat nay tao trén 4 led s6 2007 va nhip nhay.

Ki thuat quét led chinh la cac ban tao ra cac hinh anh dat quang trén 4 led dua
trén ki thuat 24 hinh/s hay 1a do Iuu anh trén vong mac mat ngudi 1a < 0.1s

an 0.1 o2 oz
f f 17
o

caas
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Code for ex3:

#include <AT89x51.H>

long codel,j=1, dem, y1,y2,y3,y4;
#define on 1
#define off O

/* --- dinh nghia cac bit dung------ %

sbit ledl = POA3;

sbit led2 = PON2;

sbit led3 = PO ;

sbit led4 = PONO;

[[7==mmmmmeee Chuong trinh con chuyen so thap phan sang ma led 7 thanh

// muc logic 1 (+5v)
// muc logic 0 (Ov)

void decode_led7segl (unsigned char numberl)
// chuyen sang ma led ko co dau cham dp.

{

switch (numberl)

{

case O:
case 1:
case 2:
case 3:
case 4:
case 5:
case 6:
case 7:
case 8:
case 9:

{code1=0xc0;break; }
{code1=0xf9;break; }
{codel=0xa4;break;}
{code1=0xb0;break; }
{code1=0x99;break; }
{code1=0x92;break;}
{code1=0x82;break;}
{code1=0xf8;break;}
{code1=0x80;break;}
{code1=0x90;break; }

void delay(long tg) // chuong trinh tre thoi gian.

{

long nl;

// khai bao bien cuc bo.

for (n1=0;n1<tg;n1++)// vong lap time lan.

{

------- //

- 88 -



; // khong thuc hien gi ca !!!

void nhap(void) //thoi gian nay duoc tinh cho ca 4 led

{
THO=0x{0;
TLO0=0x20;

{ Jf——— vong quet 1 cho led1.

J+H

Pl=yl; //duadu lieuraledl
led1=on;

led2=off;

led3=off;

led4=off;

nhap();
break;

/[--------- Vong quet 2 cho led2.------- //
case 2:
{ .
j++
Pl=y2; //duadu lieu raled2
led2=on;
led1=off;
led3=off;
led4=off;
nhap():
break;

———————— Vong quet 3 cho led3--------//
case 3:
{ .
I+
Pl=y3; //duadu lieu ra led3
led3=on;
led2=off;
led1=off;



led4=off;

nhap();
break;

case 4:
{
Pl=y4; // duadu lieu ra led4
led4=on;
led2=off;
led3=off;
led1=off;
nhap();
=1
break;

}
} // end of switch

}
/*
--- Voi kit thi ma led la: tuong ung voi cac so tu 0-->9
0cOh,0f9h,0a4h,0b0h,099h,092h,082h,0f8h,080h,090h
/

void main ( void) // chuong trinh chinh
{ // begin of main
EA=1; // cho phep ngat toan cuc.
TMOD=0x01; // Timer O che do 16 bit not auto reload
ETO=1; // Cho phep ngat timer O
nhap();

y1=0xa4; // hien thi so 2 ra ledl;
y2=0xc0; // hien thi so O ra led2;
y3=0xc0; // hien thi so O ra led3;
y4=0xf8; // hien thi so 7 ra led4;
for (;;)

{

TRO = 1 ; // khoi dong bo dinh thoi t0;
delay(10000);

TRO =0;

delay(8000);

}

} // end of main

Cac ban phat huy thém, tu xay dung cho minh mot phuong phap giai quyét
véin dé trén, C4c ban phai thuc su hiéu vé co ché hoat dong ctia ngit dinh thoi va
cta chinh bo dinh thoi. Va véi vi diéu khién c6 thé c¢é nhiéu bo dinh thoi, ching
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doc 1ap v6i nhau, nén hoat dong cua vdk vo cung da dang.

6.3. Ban phim ma tran 4x4

Nhi¢m vuy:

Quét ban phim 16 ph1m bam(4x4) xem phim nao dugc bim, cac phim dugc
danh sd tir 0 dén 15 r6i hién thi gia tri ra LCD.

6.3.1. Lap mach theo so' do sau

Day 1a so d6 vi du mot cach ghép n6i ban phim ma tran 4x4 véi vdk:

5V
R26 R27 R28 R25
10Kx8 R R R
5VDC
? 5V
A 40
# u3 PHIM 1 PHIM 2 PHIM 3 PHIM 4
B ) vV 21
_N” gg ﬁg:? Vol a3 VI B Ve TR . v B 02
R21
C " 24 Egg 10K _|+C3 HAN_Q{/H
ol a# 2 P24 _ [ 10uF/25v
27 P25 EA/ PHIM 5 PHIM 6 PHIM 7 PHIM 8
E ” P2.6 R
FLa” RESET 'Vl B R, Vg Vg I N g
— vy R1
R22
GLN” 10K
PHIM 9 PHIM 10 PHIM 11 PHIM 12 HAN%
10 P3.0
LED 7 THANH gg:m » 1,2 12 12 1752 R
gg- 13 P33 P3.0 R23
Bla P34 P3.1
I 5 ﬁg-‘ﬁs Eg.g Eg.g PHIM 13 PHIM 14 PHIM 15 PHIM 16 HANQ(N
P16 . .
fxe P3fi7 P37 P34 1,72 17,2 1.7,2 1,72 R
C1L P3.6
33p 2( 6183 P3.7
8051 Ro4
HANG |
R
COoT |1
COT| 2
COT| 3
COT| 4

6.3.2: Nguyén li quét phim-thuat toan 1:

- Vi sao mach phim d4u theo ma tran. Néu dé doc tir 16 nat bAm binh
thudng phai dung 16 chan vi diéu khién. Néu du theo dang ma tran thi chi mét
8 chan ta ciing c6 thé doc dugc 16 phim bam.

- C6 2 cach quét phim theo cot va theo hang, gido trinh gidi thi¢u véi cac
ban cach quét theo hang, quét theo cgt cac ban co thé 1am tuong tu.

- Budc 1 : Ta dua chan ndi voi Hang 1 xudng OV. Rdi ta kiém tra gi tri
logic ctia cac chan ndi voi cot. Néu phim 1 duogc bam thi Cot 1 s& ¢6 gia tri bang
0. Néu phim 2 duoc bam thi Cot 2 s& ¢ gid tri bang 0. Néu phim 3 duoc bam thi
Cot 3 s& co gia tri bang 0. Néu phim 4 dugc bam thi Cot 4 s& c6 gia tri bang 0.
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Ta cin ¢t vao d6 dé xac dinh xem phim nao duoc bam.

- Budc 2 : Ta dua chan ndi véi Hang 2 xudng OV.ROi ta kiém tra gia tri
logic cua cac chan ndi véi cac cot. Néu phim 5 duoc bam thi Cot 1 s& ¢6 gia tri
bang 0. Néu phim 6 dugc bam thi Cot 2 s& co gia tri bang 0. Néu phim 7 duoc
bam thi Cot 3 s& ¢ gia tri béng 0. Néu phim 8 duoc bam thi Cot 4 s& cb gia tri
bang 0. Ta cin c&t vao d6 dé xac dinh xem phim nao duoc bam.

- Budc 3 : Ta dua chan ndi v6i Hang 3 xudng 0V.Rdi ta kiém tra gi tri
logic ctia cac chan ndi voi cac cot . Néu phim 9 duoc bam thi Cot 1sé c6 gia tri
bang 0. Néu phim 10 dugc bam thi Cot 2 s& co gia tri bang 0. Néu phim 11 dugc
bam thi Cot 3 s& c6 gia tri bang 0. Néu phim 12 duoc bam thi Cot 4 s& ¢o gia tri
bang 0. Ta cin clr vao d6 dé xac dinh xem phim nao dugc bam.

- Budc 4 : Ta dua chan ndi v6i Hang 1 xudng OV. Rai ta kiém tra gi tri
logic cta cac chan ndi véi cac cot. Néu phim 13 duoc bam thi Cot 1 s& co gid tri
bang 0. Néu phim 14 dugc bam thi Cot 2 s& ¢ gia tri bang 0. Néu phim 15 duoc
bam thi Cot 3 s& ¢6 gia tri bfmg 0. Néu phim 16 dugc bam thi Cot 4 s& ¢6 gia tri
bang 0. Ta cin ct vao d6 dé xac dinh xem phim nao duoc bam.

Ta s& dung cau 1énh if dé kiém tra.

6.3.3. Nguyén ly quét phim - thuat toan 2

- Budc 1 : DPat hang hoac c¢ot lam dau vao miic cao

- Budc 2 : Dat cdc cot hodc hang 1am ddu ra mic thap. Sau do kiém tra céc ddu
vao (hang hoac cot) xem c6 dau vao & mic thiap (=0) khong néu c6 thi tré
chong rung. Sau d6 lai kiém tra lai cdc dau vao d€ chinh xdc 1 1an nita. Sau
khi tim thdy d4u vao & muc thip thi chuyén cdc ddu ra truGc d6 thanh ddu
vao muc cao va dau vao trudc dé thanh dau ra mic thap.

- Budc 3 : Kiém tra cdc dau vao méi xem c6 dau nao bi kéo xuong thap khong
dé x4c dinh not hang cot con lai.
e Chung ta c6 thé chong rung bang 2 cach

+ Phan cing

Xuét hién trong khoang
thoi gian rat ngan

v

+ Phan mém
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e So d6 thuat todn :
Thuat toan dau vao

Hang = vao(cao)
Cot = ra (thap)

C6 hang= 0

Tré chdng rung

Cot = vao (cao)
Hang = ra (thap)

Xac dinh cot

Xt ly phim tim
duoc(hién thi..)

Ll‘
LN

=>» Sau day la bai toan thuc hanh vé&i ban phim ma tran 4x4. Thuc hién doc 16
phim va hién thi tén chiic niang dinh trudc clia chiing trén man hinh LCD.

Trong bai todn da quy dinh viéc ghép noi phan ciing ciia ban phim véi vdk, gom
4 cot va 4 hang, cung véi modun hién thi LCD ghép noéi phdn ciing véi vdk vdn
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nhu trong cdc bai hoc truoc.

// Ban phim ma tran ----------=--===--cemmeememme -
// chuong trinh lam quen voi ban phim matran 4*4
// Hien thi phim an tren LCD

#include <REGX51.H>
long codeLLCD, hienthi ;
sbit col =P1"3;
sbit co2 =P1"2;
sbit co3 =P1"1;
sbit co4 = P170;
sbit hal = P17,
sbit ha2 = P1°6;
sbit ha3 = P1"5;
sbit ha4 = P1°4;

#include < string.h>

sfr LCDdata = 0xAO0;// Cong 2 , 8 bit du lieu PO co dia chi 0x80, P1 0x90 , P2
0xA0

sbit BF = 0xA7; // Co ban bit 7 cua p2

sbit RS = P3"7;

sbit RW = P3/6;

sbit EN = P3/5;

void decode LCD(unsigned char number2)
{

switch (number2)

{

case 0: {codeLCD='0";break;}
case 1: {codeLCD="1";break;}
case 2: {codeLCD="2";break;}
case 3: {codeLCD='"3";break;}
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case 4: {codeLCD='4";break;}
case 5: {codeLCD='5";break;}
case 6: {codeLCD='6";break;}
case 7: {codeLCD="7";break;}
case 8: {codeLCD='8";break;}
case 9: {codeLCD="9'";break;}
case 10: {codeLCD="1+'";break;}
case 11: {codeLCD='"-";break;}
case 12: {codeLCD="*';break;}
case 13: {codeLCD='"/";break;}
case 14: {codeLCD="D';break;}
case 15: {codeLCD="=";break;}

b
b
A Cac chuong trinh con cua lcd ------ */
e Chuong trinh con kiem tra su san sang cua lcd---------------- ;
void wait(void)
{
long n =0;
EN=1;// Dua chan cho fep len cao
RS=0;// Chon thanh ghi lenh
RW=1;// Doctu LCD
LCDdata=0xff;// Gia tri OXFF
while(BF) {n++; if(n>110) break;}// Kiem tra co ban
// Neu ban dem n den 100 roi thoat khoi while
EN=0;// Dua xung cao xuong thap de chot
RW=0;// Doc tu LCD
}
e Chuong trinh con thiet lap lenh cho LCD--------
void LCDcontrol(unsigned char x)
{
EN=1;// Dua chan cho fep len cao
RS=0;// Chon thanh ghi lenh
RW=0;// Ghi len LCD
LCDdata=x;// Gia tr1 x
EN=0;// Xung cao xuong thap
wait();// Doi LCD san sang
}
e chuong trinh con thiet lap mot so thong so cua Icd
void LCDinit(void)
{

LCDcontrol(0x38);// 2 dong va ma tran 5x7
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§

e Chuong trinh con thiet lap dulieu cho LCD

void LCDwrite(unsigned char c)

{
EN=1;// Cho fep muc cao
RS=1;// Ghi du lieu
RW=0;// Ghi len LCD
LCDdata=c;// Gia tri C
EN=0;// Xung cao xuong thap
wait();// Cho

§

A Chuong trinh con quet phim

void quetphim (void)

{

LCDcontrol(0xc0);

LCDcontrol(0x0e¢);// Bat con tro
LCDcontrol(0x01);// Xoa man hinh

hal=0; ha2=ha3=ha4=1;
if ( col==0) codeLCD='0";
if ( c02==0) codeLCD="1";
if ( co3==0) codeLCD="2";
if ( co4==0) codeLCD='3";

ha2=0; hal=ha3=ha4=1;

if ( col==0) codeLCD=4';
if ( c02==0) codeLCD='5";
if ( co3==0) codeLCD='6';
if ( co4==0) codeLCD='7";

ha3=0; ha2=hal=ha4=1;

if ( col==0) codeLCD='8';
if ( c02==0) codeLCD='9";
if ( co3==0) codeLCD="+";
if ( co4==0) codeLCD="-';
ha4=0; ha2=ha3=hal=1;
if ( col==0) codeLCD="*";
if ( c02==0) codeLCD="/";
if ( co3==0) codeLCD='D';
if ( co4==0) codeLCD="=";

}

//

main program ------ >>o -

main()

{
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hal=ha2=ha3=had4=col=co2=co3=co4=1; // thiet lap cot dau vao vdk
LCDinit();
LCDwrite('P");
LCDwrite('h');
LCDwrite('1");
LCDwrite('m');
LCDwrite(');
LCDwrite('a");
LCDwrite('n');
LCDwrite('");
LCDwrite('l");
LCDwrite('a");
LCDwrite(":");

while(1)

{

quetphim();
LCDcontrol(0x8c¢);
LCDwrite(codeLCD);

}

Bai7: B§ dém ciia VDK 8051 (Counter)

Bdi todn itng dung: dém san phdam véi hién thi 7 thanh va LCD

7.1. 'Y nghia thuec tién ciia cac bd dém (Counter).

Bo dém cua vdk ¢6 tdc dung dung dé dém céc dit kién bén ngoai.

Cau tao nhu mot bo d€m binh thuong véi xung clock cho bd dé€m la xung titr bén
ngoai tac dong vao.

ing dung cua bo d€m la vo cung rong rai trong thuc t€ clia doi song sinh hoat
cling nhu trong san xuat. Dac biét 1a trong cdc day truyén san xudt cong nghiép,
12 d€m san pham trong tat ca cac linh vuc san xuat: nhu dém bao bi

( xi mang, duong, gidy,..), d€m hop, chai,vv... ( nhu hinh 1)
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Trong hinh v& ﬁ'épui a hai d dy. Chttyen—sét xuat. Trong day truyen 1
12 dém s6 san pham fén bang tai con, SFL }’p.R yen, .211.;.%‘ phat hién va dém so san
pham bi chong 1én nhau,vv.. Va con ratntiéusitire d’ElTIg‘EEhlIC tién hon nira.

Pau ra cua cac cam bién nay chinh la tin hiéu dién ap dang xung vudng tinh
hiéu nay dugc chuin hod va dua t6i chan dém clia cdc bo vi xtr ly. Bo vi xir 1y s&
xur 1y tinh todn, hién thi, truyén thong hay dua ra cac tin hiéu canh b4o.

Mach chuan hoa tin hig¢u tr cam bién dém san pham
N

D 2= +5Y

m |20 [X

-,

tit
cam E:ﬁ
bisn T4
v o
K" g
cach ve
J Ly vdk
- quang

7.2. Co s6 1y thuyét va 1ap trinh vi diéu khién 8051 thanh mét by dém.

Vdk 8051 binh thuong c6 2 bo dinh thoi, 1a 3 bd vé6i thanh vién
AT89x52.
Mbi bo dinh thoi ¢6 hai chitc ning song song nhau 1a dinh thoi va counter.
Nhu vay s€ c6 toi da 1a 3 bo d€m véi ho 8051.
=2 Ddu vao ciia bo dém su kién ngodi la cdc chdn cua vdk tuong ting véi cdc bo
dinh thoi.

Cu thé 12 chan TO ( p3.4) 1a ddu vao bo counter O ; chan T1 ( p3.5) 1a
dau vao bo counter 1 ; chan T2 (p1.0) 1a dau vao bo counter 2 ( cic ban c6 thé
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tra trong datasheet cua vdk nay).

> Thiét ldp vdk thanh b dém su kién ngoai:
Thong qua thanh ghi diéu khién bo dinh thoi TMOD:

Gate | c/t M1 MO Gate |c/t M1 MO

— L 4
e e
Dung thao thiét lap Dung thao thi€t 1ap ché
ché& do cho timerl do cho timer0

Gate =0 12 mac dinh cho ta thao tac bang phan mém.
Con cdc bit M1 va MO dé thiét 1ap 1én ché do ciia bo dinh thoi néi chung

MI MO ché do
1 0 12 ché do 8 bit ctia bo dinh thdi
0 1 12 ché€ do 16 bit ctia bo dinh thoi

( *) Trong ché do 8 bit thi bo dém s€ dém tir gia tri ban dau mac dinh 1a 0000 -
00ff. Tc 1a gia tri d€m dugc t6i da trong mot 1an truGe khi tran cua bo dinh thoi
la 256 gia tri. S6 dém dugc luu trong thanh ghi TLX, con thanh ghi THx khong
c6 tac dung gi trong ché do dém nay.

( *) Trong ch& do 16 bit thi bo dém sé dém tir gid tri ban dau mac dinh 1a 0000
- ffff. Tac 1a gia tri d€m duogc t6i da trong mot 1an trude khi tran cta bo dinh
thoi 1a 65536 gia tri. S6 dém duogc luu trong thanh ghi TLX, va thanh ghi THXx.
Sau moi 1an bo dé€m tran thi co béo tran tfx =1 ( ban dau mic dinh 1a 0)
Bit ¢ nay c6 thé xod bang 1énh gan tfx = 0, hay set co 1én véi lénh tfx =1 ;
Va bo dém lai dé€m tir gid tri mac dinh trong moi ché do.
> Khdi dong bo dém.
Bo dém cua vdk s& bat dau check tin hiéu dau vao & chan diu vao cua bo dém
khi dugc cho phép bdi 1énh start bd dém chinh 1a 1énh
TRx = 1;
Nhu vay khi bit TRx= 1 thi gid tri cia bo dém trong mdi ché do sé tang theo gia
tri dau vao phu hop.
Va b dé€m s€ dung hoat dong khi c6 1énh TRx =0;
- Cdc yéu cau dém theo tin hiéu dau vao.

Bo dém cua vdk khi da duoc thiét 1ap va cho phép thi vdk s& lién tuc kiém tra tin
hiéu dau vao, néu phu hop dang thi s€ tang gia tri ciia bo dém.

Dang tin hiéu theo yéu cau clia bd0 dém 1a xung vuong mdi khi c6 sudn
xuong cua xung tac dong vao chan dau vao cua bo d€m thi bo dém s€ tang gia tri
léen mot don vi tic 1a dém theo sudon xuéng ( mic 1 chuyén thanh miic 0).

Nhu vdy khi dvoc thiét ldp va khdi dong thi vdk hoat dong nhu mot bo
dém cdc su kién bén ngoai ma hoan toan khong dnh hudng toi cdc hoat dong
-99 -



khac cua vdk.

C6 ban thuong nham lan giita bo dém vdi viéc cdc ban su dung mot chdn
nao dé cua vdk sau cdc ban check cdc mitc tin hiéu khi cé sw chuyén miic cdc
ban tang bién dém lén, va cdc ban cho dé la bo dém.

DPiéu nay chi ding trong truong hop néu nhu vdk chi lam moi mot nhiém vu la
mot bo dém. Viéc nay cdc ban lam la ldp trinh cho vdk lam chiic ndng la mot bo
dém don thudn, néu nhu trong truong hop cdc ban con s dung vdk lam nhiéu
cong viéc khdc khong chi la mot bo dém thi phuong phdp cdc ban sit dung sé gdp
khé khdn va bdt loi. B6 dém trong cuia vdk dém dit kién ngoal duoc trinh bay o
trén trong th nay cé vai tro va tdc dung rdt lon.

Do la bo dém van hoat dong va hoat dong doc ldp vdi cdc cong viéc khdc cua
vdk dang lam.

Khi dé cdc ban muon lam nhiéu cong viéc khdc nhu hién thi 7 thanh , hay
LCD, truyén thong canh bdo,... cdc ban chi can s dung cdc ki ndng thao tdc voi
cdc dit liéu dém duoc luu trong cdc thanh ghi tuong ting voi ché do dém cua bo
dinh thoi.

7.3. Bai toan lap trinh minh hoa

V6i bai todn dém san phdm ta c6 thé mo hinh ho4 bai todn trd 1én don
gian nhu sau: d6 1a d€m so 14n cdc ban 4n mot phim 4n va hién thi s6 dém trén
led 7 thanh.

Bai toan dugc thuc hién trén kit thuc hanh cta trung tam ( Kit for training vdk

8051)
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==> Ta xét bai toan 1: Thiét 1ap bo dém sir dung TO va hién thi 7 thanh 13 bo
dmtr0-9-0:

Trong bai todn ndy ta chi can sir dung hién thi v6i mot led 7 thanh do d6 ta
khong can phai st dung phuong phap quét led 7 thanh.

So d6 thuat todn cta vd1:
Start

A 4
Khai bao cac bién
dung

Thiét 1ap ché€ do cho
bo dém

A 4

Chuyén dem
sang ma 7

thanh va dua
ra hién thi tai

T10 = 0x00;

<
4

Code for test 1:

// Chuong trinh lap trinh voi End vdk voi hien thi 7 thanh bo dem 0-9-
0

#include <REGX51.H>

long codel, dem:;

e Chuong trinh con chuyen so thap phan sang ma led 7 thanh------- //
void decode_led7segl(unsigned char numberl)

// chuyen sang ma led ko co dau cham dp.

{

switch (numberl)

{

case 0: {codel=0xc0;break;}
case 1: {codel=0xf9;break; }
case 2: {codel=0xa4;break;}
case 3: {code1=0xb0;break; }
case 4: {code1=0x99;break; }
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case 5: {codel1=0x92;break; }
case 6: {codel=0x82;break; }
case 7: {codel=0xf8;break;}
case 8: {codel=0x80;break; }
case 9: {codel1=0x90;break; }

}
)
/>l<
--- Voi kit thi ma led la: tuong ung voi cac so tu 0-->9
0cOh,0f9h,0a4h,0b0h,099h,092h,082h,0£8h,080h,090h

*/

void main ( void) // chuong trinh chinh
{ // begin of main

TMOD = 0x06 ; // thiet lap timerO o che do counter 8bit.
TLO = 0x00; // xoa thanh ghi chua gia tri dem duoc
TFO=0; // xoa co bao tran.
TRO =1;  //khoi dong bo dem.
PO= Oxff; // mo tat cac tran
while (1)
{
if ( TF0==0)
{
dem = TLO;
if ( dem <10)
{
decode_led7segl(dem);
P1 =codel;
}
else TLO=0;
}

else TFO=0;
} // end of while

} // end of main

-102 -



Eﬁile Edt ‘iew Project Debug Flash Peripherals Tools S¥CS Window Help - &
a o i
25H0 4% % R Tt -0 8@ER 00D
%EQ i Qv s Es BE»
Project Warkspace s X 7 4E| T j
Register ‘Value ‘ Bl -—- Vol kit thi ma led la: tuong ung vol cac o tu 0--»3
T Regs % 0cOh, 0£5k, Dadk, 00k, 099k, 092k, 082k, 05k . -
imer/Counter, 0
fl 0400 an : ['XJ
i 000 B Timer/Caunter 0——————— fo___ /7
] 0:00 29 void main | void) // chuong trimh chinh Mode
a3 0 WE 1 /7 begin of main
1 (010 3
i 00 22| THOD = Ox06 ; /¢ thiet lap timerd o che do |E0unter j
1 0400 3| TLO = OxDO; // xoa thanh ghi chua gia tri
7 000 3| TFO = 0: // xoa co bao tran. TCON: (1410 Th0D: 0406
= Gy 3| TRO =1; /f kkol dong bo dem. THO: 0w TL: 000
3 0w00 % | PO= Oxff; // mo tat cac tram .
b 00 37 | while (1) M TORR TR
Contral
P 0407 B
5p_ma 0u07 3 if | TFO==0j Status: Run
ot B0 | {40 fo v TRO [ GATE W INTOH
FC § CO00.. | |4 dem = TLO; Parallel Po
states 1] 42 if | dem <10) Futt 3
sec aooo.. | L4 { 7 Bits 0
o il 4 decode led7aq  P3|MFF Wiievivivie | |

45 P1 = codel;
% }

47 else TLO=0;
i }

else TFO=0; . . hd
( n_thdo chuong trinh trén phan mém moé phong KeilC va bién dich
ke KLEM. 70 1013 S@Hedp mo phong hoat dong cua chip, khi két qua mo phong nhu

Htoitentttorcacoair-orer=aircri Rt rnexyaiab xitoit Kl ciadliti—cae=gidaii=—Sdi

Fins [FF WY

k]

Load, "F:\ehuan b1 rho gtrinh,51N\count
ws 11ogt dong thitc’te clid bél'to

Wa 1, "dem,Oz0A - 0
——==>Taxét baitoan2: thiét lap berd&s st dung TO va hién thi 7 thanh 12 bo
as €t Q0001 PR QOO0 [ |4

;.IBuild ?\Eummand/{ Find in Files .f |L|_| » 2 ;.ILocals ?\Watch#l A Watch #2 )\ Call Stack /

Bai toan nay s€ nang d6 phuc tap 1én so ygibail. s memee taa MM RIW

-
%
;

Ready

g E‘; coanfer 1 - pisions , Etialu:ulatu:ur

...........

// Chuong trinh lap trinh voi bo dem T1 cua vdk voi hien thi 7 thanh bo dem
0000-9999-0000
#include <AT89x51.H>

long codel, dem;
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#define on 1 // muc logic 1 (+5v)
#define off 0 // muc logic 0 (0v)

/] === khai bao cac bien cuc bo...

long y1,y2,y3,y4,x,n;

long k1,k1 tg,k2.k3 k4,code ledl;

int j=1,i=1;

long n_tgl, n_tg2 bien=0;

/* --- dinh nghia cac bit dung------ */

sbit led1 = P0"3;

sbit led2 = P0"2;

sbit led3 = P0"1;

sbit led4 = P0"0;
[[=mmmm - Chuong trinh con chuyen so thap phan sang ma led 7 thanh------- //
void decode led7segl(unsigned char numberl)
// chuyen sang ma led ko co dau cham dp.

{

switch (numberl)

{

case 0: {code1=0xc0;break;}
case 1: {code1=0xf9;break;}
case 2: {codel=0xa4;break;}
case 3: {code1=0xb0;break;}
case 4: {code1=0x99;break;}
case 5: {code1=0x92;break;}
case 6: {code1=0x82;break;}
case 7: {code1=0xf8;break;}
case 8: {code1=0x80;break;}
case 9: {code1=0x90;break;}

void delay(long tg) // chuong trinh tre thoi gian.

{

long nl; // khai bao bien cuc bo.
for (n1=0;n1<tg;n1++)// vong lap time lan.

; // khong thuc hien gi ca !!!

void nhap(void)

{
THO0=0x{0;
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void timerO(void) interrupt 1 //Ngat timer 0
[[~=======- vong quet 1 cho ledl.

{

TL0=0x20;

switch (j)
{

case 1:

{

s

Pl=yl; // duadulieuraledl
led1=on;

led2=off;

led3=off;

led4=oft;

nhap();
break;

--------- Vong quet 2 cho led2.-------//

case 2:

{

jtts

Pl=y2; // duadu lieura led2
led2=on;

led1=o0fT;

led3=off;

led4=off;

nhap();
break;

-------- Vong quet 3 cho led3--------//

case 3:

{

jtts

Pl1=y3; // dua du lieura led3
led3=on;

led2=o0fT;

led1=o0fT;

led4=offt;

nhap();
break;
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case 4:
{
Pl=y4; // duadu lieuraled4
led4=on;
led2=o0ff;
led3=off;
led1=off;
nhap();
=L
break;

b
} // end of switch

b
/*
--- Voi kit thi ma led la: tuong ung voi cac so tu 0-->9
0c0h,0f9h,0a4h,0b0h,099h,092h,082h,0f8h,080h,090h
*/

void main ( void) // chuong trinh chinh
{ // begin of main

EA=1; // cho phep ngat toan cuc.
TMOD=0x51; // Timer O che do 16 bit not auto reload
ETO0=1;  // Cho phep ngat timer 0
THO=0;
TLO0=0;
nhap();
TRO=1;

TH1=0;
TR1=1; // start counter
for(;;)
{
if ( TF1==0)
{
n=TH1*255+TL1;
[[======- phan tach n ra thanh k1,k2 k3 k4.
k1=n/1000;
decode led7segl(kl);
yl=codel;
k2=(n-k1*1000)/100;
decode led7segl(k2);
y2=codel;
k3=(n-k1*1000-k2*100)/10;
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decode led7segl(k3);
y3=codel;
k4=(n-k1*1000-k2*100-k3*10);
decode led7segl(k4);
y4=codel;
b
else {TF1=0;TH1=0;TL1=0;}
} // end of while
} // end of main

==> Ta xét bai toan 3: thi€t 1ap bo dé€m st dung TO, hién thi 7 thanh sir dung
ngat timerl va hién thi dong thoi trén LCD b dém san pham trén bang tai tur
0000 - 9999 - 0000 :

Bai toan nay ta xdy dung ké thira ctia bai toan 2 & trén. Cac ban phan tich bai

toan dit ra cAn phai hién thi ca san pham dém duoc tir bd counter0 trén LCD,

thong qua ddy cac ban luyén duoc nhiéu ki ning, dic biét 1a phdi hop cac cong

cu da duoc hoc tir cac bai trén trong mot vi du nhé nhung téng hop.

Céc ban ty xdy dung software. Dudi day 1a vi du vé software cho bai toan.
Ciing nhuw trong tinh than ciia gido trinh la cdc ban hay tw xdy dung

cdch gidi quyét bai todn sau siv dung cdc cong cu mé phong KIT dé kiém tra

két qua. Khong nén sir dung ngay code minh hoa ciia gido trinh !!!
Code for test 3:

#include <AT89x51.H>

#include < string.h>

#define on 1 // muc logic 1 (+5v)
#define off 0 // muc logic 0 (0v)
/] === khai bao cac bien cuc bo...

long codel,code2, dem;

long y1,y2,y3,y4,x,n;

long k1,k1 tg k2 k3.k4,code ledl;
long Ic1,1c2,1c3,1c4;

int j=1;

/* --- dinh nghia cac bit dung------ */
sbit ledl = P0"3;

sbit led2 = P0"2;

sbit led3 = P0"1;

sbit led4 = P0"0;

sfr LCDdata = 0xAO0;// Cong 2 , 8 bit du lieu PO co dia chi 0x80, P1 0x90 , P2
0xA0

sbit BF = 0xA7; // Co ban bit 7 cua p2
sbit RS = P37,

sbit RW = P376;
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sbit EN = P3/5;

[[=mmmm - Chuong trinh con chuyen so thap phan sang ma led 7 thanh------- //
void decode led7segl(unsigned char numberl)

// chuyen sang ma led ko co dau cham dp.

{

switch (numberl)

{

case 0: {code1=0xc0;break;}
case 1: {code1=0xf9;break;}
case 2: {codel=0xa4;break;}
case 3: {code1=0xb0;break;}
case 4: {code1=0x99;break;}
case 5: {code1=0x92;break;}
case 6: {code1=0x82;break;}
case 7: {code1=0xf8;break;}
case 8: {code1=0x80;break;}
case 9: {code1=0x90;break;}

void decode L.CD(unsigned char number2)
{

switch (number2)

{

case 0: {code2="0";break;}
case 1: {code2='1";break;}
case 2: {code2="2";break;}
case 3: {code2="'3";break;}
case 4: {code2='4";break;}
case 5: {code2='5";break;}
case 6: {code2='6";break;}
case 7: {code2="7";break;}
case 8: {code2='8";break;}
case 9: {code2='9";break;}

b
b
R Cac chuong trinh con cua lcd ------ */
e Chuong trinh con kiem tra su san sang cua lcd---------------- ;
void wait(void)
{

long n = 0;
EN=1;// Dua chan cho fep len cao
RS=0;// Chon thanh ghi lenh
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RW=1;// Doctu LCD

LCDdata=0xff;// Gia tr1 OXFF

while(BF) {n++; if(n>110) break;}// Kiem tra co ban
// Neu ban dem n den 100 ro1 thoat khoi while
EN=0;// Dua xung cao xuong thap de chot

RW=0;// Doc tu LCD

§
e Chuong trinh con thiet lap lenh cho LCD------------=--—----
void LCDcontrol(unsigned char x)
{
EN=1;// Dua chan cho fep len cao
RS=0;// Chon thanh ghi lenh
RW=0;// Ghi len LCD
LCDdata=x;// Gia tr1 x
EN=0;// Xung cao xuong thap
wait();// Doi1 LCD san sang
§
[/ ——— chuong trinh con thiet lap mot so thong so cua lcd------------
void LCDinit(void)
{
LCDcontrol(0x38);// 2 dong va ma tran 5x7
LCDcontrol(0xc0);
LCDcontrol(0x0e¢);// Bat con tro
LCDcontrol(0x01);// Xoa man hinh
}
e Chuong trinh con thiet lap dulieu cho LCD-----------------
void LCDwrite(unsigned char c)
{
EN=1;// Cho fep muc cao
RS=1;// Ghi du lieu
RW=0;// Ghi len LCD
LCDdata=c;// Gia tr1 C
EN=0;// Xung cao xuong thap
wait();// Cho
}
/2 e *
void nhap(void)
{
TH1=0xf0;
TL1=0x20;
}
[[~==mmmmm - Chuong trinh phuc vu ngat timer(0------------- //
void timer1(void) interrupt 3 //Ngat timer 0
{ )] vong quet 1 cho ledl.
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switch (j)
{

case 1:

{

it

Pl=yl; //duadu lieuraledl
led1=on;

led2=ofT;

led3=off;

led4=ofT;

nhap();
break;

[[~======- Vong quet 2 cho led2.------- //
case 2:
{
s
Pl=y2; //duadu lieuraled2
led2=on;
led1=off;
led3=offt;
led4=ofT;

nhap();
break;

[]~=====-- Vong quet 3 cho led3-------- //
case 3:

{

jt

P1=y3; //duadu lieu raled3
led3=on;

led2=offt;

led1=off;

led4=ofT;

nhap();
break;

case 4:
{
Pl=y4; // duadu lieu raled4
led4=on;
led2=offt;
led3=off;
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led1=o0fT;
nhap();
=1
break;

b
} // end of switch

b
/*
--- Voi kit thi ma led la: tuong ung voi cac so tu 0-->9
0cOh,019h,0a4h,0b0h,099h,092h,082h,0£8h,080h,090h
*/

void main ( void) // chuong trinh chinh
{ // begin of main
EA=1; // cho phep ngat toan cuc.
TMOD=0x15; // Timer 1 che do 16 bit, tO counter 16 bit
ETI1=1; // Cho phep ngat timer 0
nhap();
TRI1=1;

THO=0;
TRO=1; // start counter
[Hammmmmm e Doan chuong trinh cho LCD----*/

LCDinit();
LCDwrite('S");
LCDwrite('0');
LCDwrite('");
LCDwrite('s");
LCDwrite('a');
LCDwrite('n');
LCDwrite('");
LCDwrite('p");
LCDwrite('h");
LCDwrite('a");
LCDwrite('m');
LCDwrite('":");

while(1)

{
if ( TF0==0)
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n=THO0*256+TLO;
[[~=mmmm phan tach n ra thanh k1,k2,k3 k4.

k1=n/1000;
decode led7segl(kl);
yl=codel;
decode LCD(k1);
Ic1=code2;
k2=(n-k1*1000)/100;
decode led7segl(k2);
y2=codel;

decode LCD(k2);
lc2=code2;
k3=(n-k1*1000-k2*100)/10;
decode led7segl(k3);
y3=codel;
decode LCD(k3);
Ic3=code2;
k4=(n-k1*1000-k2*100-k3*10);
decode led7segl(k4);
y4=codel;
decode LCD(k4);
lc4=code2;
LCDcontrol(0x8c);
LCDwrite(Icl); // hien thi len LCD so hang nghin.
LCDwrite(Ic2); // hien thi len LCD so hang tram.
LCDwrite(1c3); // hien thi len LCD so hang chuc.
LCDwrite(Ic4); // hien thi len LCD so hang dvi.

b

else {TF0=0;THO0=0;TLO0=0;}
} // end of while
} // end of main
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Bai 8: Diéu khién tdc dd dong co, diéu khién qua trinh véi bing tai.
8.1.Diéu khién tdc dd dong co mot chiéu

Str dung bo dinh thoi cliing ngat clia né linh hoat cdc ban s& c¢6 rat nhiéu
ung dung thuc t&€ cé y nghia nhu viéc 1ap trinh cho hé thong mach cua mach chit
chay quang céo st dung led ma tran. Hay diéu khién t6c do ctia dong co mot
chiéu.

Va day chinh 1a phuong phdp xay dung viéc di€u ché do rong xung
(PWM) bang phan mém.

Ta c6 so d6 mach diéu khién dong co nhu sau:

Tin hign dle
SEE = Vee
EmE o Umax
[ | Rdkt
cach ly .
T - K vang lchign
Rdk? ‘ p_ MosEET

Peo 1 chigu

—{_ T

Trong so d6 trén xung vuong do vi diéu khién tao ra s€ di diéu khién dé
mo van ( tran) va viéc dong mao tran ( bam xung) sé tao ra mot dién ap Utb dat
1én dong co. Gia tri dién 4p nay s€ anh hudng t6i toc do quay.

Ta ¢6 cong thic gan ding nhu sau:
Utb = Umax( T1/T)

Trong cong thic nay Umax la gia tri dién ap dat trén van, con T1 1a thoi
gian ton tai mic 1 cta xung, T 1a chu ky ctia xung véi hau hét cac van 1a 1000us
( f=1khz).

T va Umax 1a co dinh do d6 khi thay déi T1 trong khoang tir 0 T thi s&
lam cho Utb thay déi gid tri tir 0 — Umax va Utb cang 16n dong co quay cang
nhanh, dong co quay 16n nhat khi T1 = T va khi d6 Utb = Umax.
chinh viéc thay d6i T1 s& 1am thay doi toc do dong co, va ta thay d6i T1 va tao ra
xung thong qua viéc stt dung bo dinh thoi va ngat ctia no.
= Ddy la phuong phdp diéu ché do rong xung (PWM)
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Tao xung tan s0 1Khz - Chu ki = 1/10° = 0,001 gidy= 1 mili gidy=1000
uS= 1000 chu ki may. Véi 10 cap toc dg, tirc 1a ban phai tao ra dugc xung 10%,
20%, 30%, 40%, ..., 90%, 100%. 1 xung nhu sau:

V<A W4

JV

T:

<+ 1000 miro gidy. >

ov

Chu ki

Khoang thoi gian xung kéo dai 5V la T1. Xung 10% tue la T1/ T= 10%=1/10.
Xung 20% T2/T=2/10...PWM(Thay doi d¢ rong xung)

8.2. Piéu khién téc dd dong co theo qua trinh.
// Bai toan 2------====--=-mmmmm oo
// bai toan dieu khien dong co theo qua trinh dinh truoc.

Mé hinh bai todn didu khisn t3c d&

démg oo theo qua tinh dinh wirdc
genact ] SENSCT 5
- W ensor dém gpham |
Bing thi == |
]
e g V1
V2

So do mach diéu khién toc do dong co mot chiéu co ddo chiéu:

Ta c6 bang chan 1y cia mach diéu khién dong co

SENE0T

Bitl(Fet)

Bit2(role) K&t qua

0

0 Quay nguoc
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0 1 Quay thuin
1 0 Dung
1 1 Dung

Trong bai toan nay ta xét toc do V1= 50% Vmax ( téc do cuc dai ) con
V2="70% Vmax.
Xudt phat tir cong thic gan ding : Utb= Umax(T1/T) VéGi T= 1000us ( chon f =1
khz).
D6 d6 v6i V1 = 0.5Umax = Umax(T1_1/T) - T1_1=T/2 = 500us.
V6i V2=0.7Umax = Umax(T1_2/T) > T1_2 =0.7T = 700us.
Tir day ta sé str dung timer 1 cho viéc diéu ché€ do rong xung.
Nén ta c6 4 chuong trinh con nhap gia tri cho timerl nhu sau:
[ Nhap gia tri voi V1-------- */
void nhapV1-mucl (void)
{

THI1 = Oxfe ;
TL1 =0x0c ;
}
— /I
void nhapV 1-mucO (void)
{
TH1 = Oxfe ;
TL1 = 0x0c ;
}
— /I
[ Nhap gia tri voi V2-------- */
void nhapV2_mucl(void)
{
TH1 =0xfd ;
TL1 =0x44 ;
}
/e /I
void nhapV2_mucO(void)
{
TH1 = Oxfe ;
TL1 =0xd4 ;
}
/S /I
Code for ex2:
e T
Bai toan dieu khien toc do dong co theo qua trinh
_________________ */

#include <REGX51.H>
#define on 1;
#define off O;
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sbit bitl =P170;
sbit bit2 =P1"1;
sbit sensorl = P3"0;
sbit sensor3 = P3"1;
sbit sensor dem = P3"4;
sbit start = P3/5; // ctac start
int checkl, y1=0,y2=0;
s cac chuong trinh tao toc do ---------- */
[H rmm - Nhap gia tri voi V1-------- */
void nhap11 (void) // tao muc logic 1 cho v1
{
THI = Oxfe ;
TL1 =0x0c ;

b

void nhap10 (void) // tao muc logic 0 cho vl
{

THI1 = Oxfe ;

TL1 =0x0c ;

void nhap21(void) //tao muc logic 1 cho v2
{

TH1 = 0xfd ;

TL1 =0x44 ;

b

void nhap20(void) // tao muc logic 0 cho v2
{

THI = 0xfe ;

TL1=0xd4 ;

b
void stop (void)

{
TR1=0; // cam tl
ET1=0;
bitl=1 ;
bit2=1 ;

void EXO0 int (void) interrupt 0

{
while (1)
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{
stop();
}

}

[RrAAERE chuong trinh pvu ngat T1----- otk
void timerl1 (void) interrupt 3
{ TF1=0; // xo0a co tran

switch(checkl)
{
case 1: // quay thuan... trai -->phai
{
[*-----tao muc 1----*/
if (y1==0)
{

yl++;

bit1=0 ; /l dk FET

bit2=1 ; /I dk Role
nhapl1(); // tao tre muc lvoi V1
break;

nhap10(); / tao tre muc 0 voi V1
break;

break;
f

case 2: // quay nguoc... phai -->trai

bit2=0;
nhap21(); / tao tre muc 1 voi V2
break;

/*-----tao muc 0----*/
if (y2==1)

- 117 -



y2=0;

bitl=1 ;

bit2=0 ;

nhap20(); / tao tre muc 0 voi V2
break;

break;
}

}// end of switch
} // end of main

A Chuong trinh chinh -------------- */
void main(void)
{

EA=1;

ET1=1;

EXO0=1 ; // cho phep ngat ngoai 0 dung lam Stop.
TMOD =0x10; // timer 1 voi ngat 16 bit
y1=y2=0; // khoi dong cac bien trang thai
// bat dau quay dong co
if ( start==0)
{ // bat dau dong co quay thuan voi V1
check1=1; // dong co quay thuan
TRI=1;
while(1)
{
if(sensor3==0)
{
stop(); // dung dong co lai
check1=2; // de dong co quay nguoc
ETI=I;
TR1=1; // dong co bat dau quay nguoc
h
if(sensor1==0)
{
stop(); // dung dong co lai
checkl1=1; // de dong co quay nguoc
ET1=1;
TR1=1; // dong co bat dau quay nguoc
b
b
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So do thudt todn:

Trong bai todn nay ta sit dung hai sensor1(p3.0) va sensor3 (p3.1)
Mot cong tic start (P3.5) va cong tac stop vdi ngat ngoai 0.
Yéu cau cuta bai toan 1a dk dong co véi hai cap toc do trén theo qua trinh trong

hinh veé.

Sau day la gidi thudt cua bai todn:
So' do thuat toan chwong trnh phue vu ngat
tmer] dien khen toc do dong co 1 chieu

R

birl=0 Nhip ki gid
bit?=1 tricho bé
dinh thst

birl=] NhEp laigia

bi=1 ichobo
dmh thén

1~ Nhbip lai gia
bﬁig il el g
"~ dimhthii

. o1 Nhap lai gid
Eﬂﬂl:é i cho bé
" dmhthin
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So' d6 thuit toan chuwong teinh chinh

[SEﬂIthEIﬂﬂﬁlIIDgnﬂn' ]

+

- Khai bao ngit todn cuc,

ngat tmerl, ngit ngoaid,

- Thigt lap che d& cho
timerl, vA gid wi ban dau
cho cdc bigh rang thai

n

gtart 7

I

chaythian =true (checkl1=1)
lkhai démgz tmerl bam xung

- Dimg dea.
| - chayngugc =mrue

[ checlk1=2)

- Khi déng lai omerl,
va ngét cla nd

-Ditng deo
- Chﬂ}rﬂj_uél]:l_ =true
| (check1=1)
- Kb déng lai omerl
va ngét cla nd.

end of main
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S0 do thuit toan chwong trinh phue
vu ngat ngoat O_ stop deo

Startchirong winh
phuc yu ngit ngoai 0

- Dimg deao:
+ Diimg bd cha tdmerl
+ Dtz ngdt tmerl

k8t thise chuong
trinh ngit

= Hoan toan cdc ban cé thé phdt trién bai todn nay :

D6 la thém cd phdn dém sdan phdm chay trén bdng tdi va thé hién két qud dém

trén led 7 thanh hay trén LCD.
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