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LOI MO PAU

Trong nhitng thap nién cudi thé ki 20, su ra doi cua khoa hoc-cong
nghé da c6 budc phat trién vuot bac. Cac thiét bi dién tir sau d6 da duoc
tich hop véi mat d6 cao trong céc dién tich nho nho vay céac thiét bi dién tu
nho hon va nhiéu chitc nang hon. Cac thiét bi dién tir ngay cang nhiéu chuc
nang, trong khi gia thanh ngay cang ré hon, chinh vi vay dién tir c6 mat
khap moi noi.

Nhitng nuéc dang phat trién nhu Viét Nam ciing dang dan dua cong
nghiép héa vao san xuat va cudc séng hang ngay vi thé ma ty dong hoa
khong con xa la vdi con nguoi nira.

Trong qua trinh hoc tap tai Truong DAl HOC DAN LAP HAI
PHONG, em dugc cac thay, cac co truyén dat cho nhiing kién thic ca vé ly
thuyét va thuc hanh,dé em ap dung kién thirc d6 vao thuc té va lam quen
vai cong viéc doc 1ap cia nguoi Ky su trong tuong lai,thong qua mot cong
viéc cu thé,chinh vi 1y do d6 em di nhan dé tai tot nghiép rat thyc té do
la:* Ung dung ciia VDK 8051 vao hé thong xa nwéc tw déng ding cam
bién hong ngoai”. Do thay gido GS. TSKH. THAN NGQC HOAN huéng
dan.

Db an gom céc noi dung sau:

Chuong 1: Gidi thiéu chung.

Chuong 2: Xdy dung mé hinh phan cang cua hé thong diéu khién xa
nudc ty dong.

Chuong 3: Xay dung chuong trinh diéu khién cho xa nuéc tu dong

ding cam bién hong ngoai.



CHUONG 1.

GIOI THIEU CHUNG

1.1.MO PAU

Vao nam 1980 khi Intel tung ra chip 8051, bd Vi diéu khién dau tién
cia ho MCS-51. Vi diéu khién duoc tng dung trong cac day chuyén tu
dong, cac Robot, trong may giat, 6t6, mach chng trom, mach bao chay,
mach diéu khién dong co v.v

Vi diéu khién 89C51 (VDK8051) la su tich hgp mot bo nhé, mot sé
mach giao tiép ngoai vi clng véi vi xur Iy vao mot IC duy nhét duoc goi 1a
Microcontroller. Ho 8051 1a mét trong nhitng bo vi diéu khién 8-bit manh
va linh hoat nhat, di tré thanh bo vi diéu khién hang dau trong nhitng nim
gan day. VPK8051 c6 kha ning twong tu nhu kha nang cua vi xir 1y, nhung
cau tric phan cing danh cho nguoi ding don gian hon nhiéu. Vi diéu khién
ra doi mang lai sy tién loi d6i véi ngudoi ding, ho khong can nam viing mot
khoi lwong kién thuc qua Ion, két ciu mach dién danh cho nguoi dung ciing
tré nén don gian hon nhiéu va c6 kha niang giao tiép truc tiép véi cac thiét
bi bén ngoai. Vi diéu khién c6 gia thanh ré viéc sir dung don gian, do d6 n6
duoc ung dung rong réi vao nhiéu ang dung c6 chirc niang don gian, khéng
doi hai tinh phuc tap.
1.2. HE THONG XA NUOC TU PONG NHIEU UNG DUNG

Trong nhip séng hién dai, ngay nay ty dong hoa l1a mot trong nhiing

nghanh tng dung cdng nghé cao, phuc vu dic luc cho cac linh vuc trong



cudc song. Hé thdng diéu khién xa nuéc tu dong c6 thé dwa vao khu cong
nghiép, khach san, san bay truong hoc v.v. N6 c6 thé dwa ra nhitng ¢ng

dung rat cao vai nhu cau thuc té.

CAu tric chung thé thong bao gom:

| | X1y tin
Thiétbiphat > Thiétbithu %  piay

Chap hanh

¥

Hinh 1.1: CAu trdc chung hé thong xa nudc tu dong.

Thiét bi phat: khi c6 tin hiéu s& tu bién ddi dé c6 thé dua tin hiéu
sang bén thu.

Thiét bi thu: Nhan tin hiéu tir bén phat sau d6 s& dua tin hiéu da nhan
duoc vé khi xir ly tin hiéu.

Xt ly tin hiéu: khi tin hiéu dugc dua vé s& nhan va bién ddi chuyén
dén co cau chap hanh.

Co cau chap hanh: Nhan Iénh tir khéi xt ly tin hiéu va thuc hién
cong Vviéc.

Nudc v6 cung quy gid véi con nguoi, nhung ngay nay con nguoi St
dung rét bira bai. Dé tranh tinh trang st dung lang phi ngudn nudc ta dua
hé théng xa nudc tu dong vao thuc té dé giam kha niang ngudn nudc bi can
Kiét.

Ngay nay di dén dau ta ciing déu thay su c6 mat caa nhiing thiét bi tu
dong 1am viéc theo yéu cau cua con nguoi dé ra ma khdng can su tac dong

ctia con ngudi. Thay vao viéc kéu goi moi nguoi tiét kiém nudc ta thay thé



bang viéc dua hé théng xa nudc ty dong vao thuc té s& dat duoc hiéu qua

rat cao.

Pay 1a m6 hinh xa nudc tu dong khi ¢ tin hiéu cta con ngudi nudc
s& tu dong chay, khi khong cd tin hiéu nuéc khéng chay. hé thdng co thé

dua vao cac khu cong nghiép, san bay, truong hoc v.v.

1.3. TONG QUAT VI PIEU KHIEN 8051
1.3.1. Giéi thi€u lich sir ciia 8051

Vio nam 1980. Hang Intel giGi thiéu mot b vi diéu khién dugce goi
1a 8051. Bo vi diéu khién nay co 128 byte RAM, 4K byte ROM trén chip,
hai bd dinh thoi, mot cong nbi tiép va 4 cong vao - ra 1/0. Luc Ay nd duoc
coil la mot “hé théng trén chip”. 8051 la mot b xur 1y 8 bit c6 nghia 1a CPU
chi co thé lam viéc véi 8 bit dit liéu tai mot thoi diém. Dit liéu 16n hon 8 bit
duoc chia ra thanh cac dit lidu 8 bit dé cho xur 1y. Tiép theo sau d6 1a sy ra

doi cua chip 8052,8053,8055 v&i nhiéu tinh nang duoc cai tién.

Hinh 1.2: Vi Diéu Khién 8051.
VDKS8051 da tré nén pho bién sau khi Intel cho phép cic nha san

xuat khac cling nghién ctru san xut cac phién ban cua 8051. Piéu nay dan
dén sy ra doi nhiéu phién ban cua 8051 véi cac tdc do khac nhau va dung
lugng ROM trén chip khac nhau. Nhung tat ca chung déu twong thich véi
8051 ban dau vé tap 1énh.
1.3.2. Cac phién ban cua 8051

B vi diéu khién dau tién cua ho vi diéu khién MCS-51 dugc trang bi
4KB ROM, 128 byte RAM, 32 dwong xuit nhap, 1 port ndi tiép va 2 bo



dinh thoi 16 bit. Tiép theo sau dé la su ra doi caa chip 8052,8053, 8055,
duoc sir dung rong réi trén thé gidi ciing nhu & Viét Nam.

Hing Atmel c6 cac chip Vi diéu khién c6 tinh ning tuong ty nhu
chip MCS-51 cua Intel, cac ma sb chip dugc thay ddi chdt it, ma sb 80
chuyén thanh 89, chang han 80C51 cua Intel khi san xuat & Atmel ma sd
thanh 89C51. Twong tu 8052, 8053, 8055 c6 mi sb twong duong & Atmel
la: 89C52, 89C53, 89C55.

Bdng 1.1: Cac phién ban cua 8051.

Phién ban Dung lugng RAM Dung lwong ROM
89C51 128 byte 4 Kbyte
89C52 128 byte 8 Kbyte
89C53 128 byte 12 Kbyte
89C55 128 byte 20 Kbyte

1.3.3. Cac hing sin xuat
1.3.3.1. Hang Atmel

Chip 8051 hang ndy c6 ROM trén chip ¢ dang bd nhé Flash. Diéu nay 1a
Iy tuong d6i véi nhimg phat trién nhanh vi bd nhé Flash ¢ thé dugc xo04 trong
vai gidy. Vi 1y do ndy ma AT89C51 dé phat trién mot hé thdng dura trén bo vi
diéu khién yéu cau mot bo dot ROM ma ¢6 hd tro bd nhé Flash. Trong bd nhé
Flash ta phai xoa toan b ndi dung cia ROM nham dé 1ap trinh lai cho né. Viéc
x04 bd nhd Flash duoc thue hién boi chinh bd dét ROM.

Chit “C” trong ky hiéu AT89CS51 la CMOS, “12” ky hiéu cho 12
MHZ, “P” 1a kiéu dong vo DIP va chit “C” cudi cung 1a ky hiéu cho thuong
mai. AT89C51 - 12PC rat phu hop cho céc dé tai nghién ctru ctia sinh vién

Bdng 1.2: 8051 cua hang Atmel.

S6 linh kién | ROM | RAM | Chan 1/O | Timer | Ngdt | Vce | DPéngvé

ATB89C51 4K 128 32 2 6 5V 40

AT89LV51 4K 128 32 2 6 3V 40




AT89C1051 1K 64 15 1 3 3V 20
AT89C2051 2K 128 15 2 6 3V 20

AT89C52 8K 128 32 3 8 5V 40
AT89LV52 8K 128 32 3 8 3V 40

1.3.3.2. Hang Philips

Mot nha san xuit cua ho 8051 khéc nira 1a Philips, hing nay c6 mot
dai lga chon rong 16n cho cac bd VDK 8051. Nhiéu san phém cua hang da
c6 kém theo cac dac tinh nhu cac bd chuyén ddi ADC, DAC, céng I/0 mo
rong.
1.3.3.3. Hang Dallas Semiconductor

Mot phién ban phd bién khac nita cta 8051 1a DS5000 cua hing
Dallas Semiconductor. B0 nh¢ ROM trén chip cua DS5000 & dudi dang
NV-RAM. Kha nang doc/ ghi cua n6 cho phép chuong trinh dugc nap vao
ROM trén chip trong khi nd van & trong hé théng (khong can phai l1ay ra).
Piéu nay con co6 thé duoc thuc hién thong qua cong ndi tiép ciia may tinh
IBM PC.

Mot uu viét cia NV-RAM Ia kha nang thay ddi noi dung cia ROM
theo ting byte tai mot thoi diém. Diéu nay twong phan véi bo nhé Flash va

EPROM ma bd nhd cia ching phai duge xoé sach trude khi 13p trinh lai

cho chang.
Bdng 1.3: 8051 cua hang Dallas Semiconductor.
Ma linh kién | ROM | RAM Cll;(é)n Timer | Ngdt | Vcc | Péng vé
DS5000-8 8K 128 32 2 6 5V 40
DS5000-32 | 32K | 128 32 2 6 5V 40
DS5000T-8 | 8K 128 32 2 6 5V 40
DS5000T-8 | 32K | 128 32 2 6 5V 40




Chir “T” dung sau 5000 1a c6 dong hd thoi gian thyc RTC. RTC tao
va gitr thoi gian | phat, gid, ngdy, thang, nim ké ca khi tit ngudn.
1.3.4. Chu tric vi diéu khién 8051
1.3.4.1. Cau tric phan cirng giao tiép bén ngoai

a. So' @6 chan. Hau hét cac hing san xuat dong vo 40 chan voi hai hang

chan.
L
T2y P1.0O1 40 A wCC
(T2 EX) P1.102 30 [ PO.0 (ADO)
P123 38 0 PO (AD1)
P13 04 a7r @A PO.2 (ADZ)
P14 s 36 [ PO.3 (AD3)
P1s06 a5 [ P04 (AD4)
P1G6COT 24 [ PO.5 (ADS)
P17C]& 33 [ PO.G (ADE)
RSTO 9 a2 @ PO.T (ADT)
(RXD) P3.0 O] 10 a1 O EANVPP
(TXD) P31 11 30 0 ALE/PROG
(NTO) P3.2 O 12 20 O FSEM
(IMTI1y P33 13 28 [0 P2.7(A15)
(TO) P34 O] 14 27 [ P26 (A14)
(M1 P3s ] 1s 26 [1 P2.5 (A13)
R P3G 16 25 [0 P24 (A12)
(RD) P37 17 24 1 P2.3 (A11)
KTALZ ] 18 23 [ P2.2 (A10)
KTAL1 O 19 22 [ P2.1 (AD)
GhD O 20 21 [ P2.0 (AS)

Hinh 1.3: So d6 chan 8051

Chan VCC: Chan sd 40 1a VCC cap dién ap +5V cho Vi diéu khién.
Chan GND: Chan s6 20 n6i GND.
Port 0 (P0): Gom 8 chan (tir chan 32 dén 39) c6 hai chtic ning:

Chtrc nang xuét/nhélp: Céc chan nay duoc dung dé nhan tin hiéu tr
bén ngoai vao dé xu 1y, hodc dung dé xuat tin hiéu ra bén ngoai.

Chtrc nang la bus dit liéu va bus dia chi (AD7-ADO) : 8 chan nay lam
nhiém vu lay dit liéu tir ROM hodc RAM.
Port 1 (P1): GOom 8 chan (tr chan 1 dén chan 8), chi ¢6 chirc ning lam céc
duong xuat/nhap, khong ¢ chirc nang khac.
Port 2 (P2): Gom 8 chan (tir chan 21 dén chan 28) c6 hai chtic ning:

Chirc nang xuat/nhap va chirc ning 13 bus dia chi cao (A8-A15): Khi

két n61 voi by nhd ngoai c6 dung luong 16n.



Port 3 (P3): Gom 8 chan (tir chan 10 dén 17):
Chirc nang xuat/nhap va chirc ning riéng thir hai nhu trong bang sau:

Bdng 1.4: Cac chuc nang riéng cua P3.

Bit Bit Chirc nang
P3.0 RxD Ngé vao nhan dir liéu noi tiép
P3.1 TxD Ngd xuat dit liéu ndi tiép
P3.2 INTO\ Ngd vao ngat cing tht 0
P3.3 INT1\ Ngé vao ngat cing tht 1
P3.4 T0 Ngo vao cua Timer/Counter thur 0
P3.5 T1 Ngo vao cua Timer/Counter thir 1
P3.6 WR\ Ngb diéu khién ghi dit liéu 1én bd nhé ngoai
P3.7 RD\ Ngé diéu khién doc dit liéu tir bd nhd bén ngoai

Chan RESET (RST) (Chan 9)

Ngd vao RST & chan 9 1a ngd vao Reset dung dé thiét 1ap trang thai
ban dau cho vi diéu khién. Hé thong s& duoc thiét 1ap lai cac gia trj ban dau
néu ngd nay ¢ mirc 1.

Chan XTAL1 va XTAL2 (Chan 18 va 19)

Hai chan nay c6 vi tri chan 1a 18 va 19 dugc st dung dé nhan ngudn
xung clock tir bén ngoai dé hoat dong, thuong dugce ghép ndi voi thach anh
va cac tu dé tao nguén xung clock on dinh.

Chdn cho phép by nhé chwong trinh PSEN\: (Chan 29)

Dung dé truy xuat bo nhd chuong trinh ngoai. Chan nay thuong duoc
ndi véi chan OE\ (outputenable) cia ROM ngoai.

Khi vi diéu khién lam viéc véi bd nhd chuong trinh ngoai, chan nay
kich hoat & muc 0.

Khi thyc thi mdt chuong trinh & ROM ndi, chan nay dugc duy tri &

muc logic khong tich cuc (logic 1).



Chan ALE: (Chan 30)

La chan cho phép chdt dia chi khi Vi diéu khién truy xuat bd nhé tir
bén ngoai. Tin hiéu & chan ALE dung lam tin hiéu diéu khién dé giai da
hop céc dudng dia chi va cac duong dir lidu khi két ndi chung véi IC chdt.
Chan EA\: ( Chan 31)

La chan dung dé xac dinh chuong trinh thuc hién duogc léy tr ROM
ndi hay ROM ngoai. Khi EA ndi véi logic 1(+5V) thi Vi diéu khién thyc
hién chuong trinh 14y tir bd nhd ndi. Khi EA nbi voi logic 0(0V) thi Vi diéu
khién thuc hién chuong trinh léy tir bd nhé ngoai.

b. Két ndi phan cing ciia XTAL1 va XTAL2
Mach dao dong duoc dua vao hai chan nay thong thuong duoc két

ndi voi dao dong thach anh nhu sau:

2
>1 l =T 2
I I

a3 = TA

I SE= o )

Hinh 1.4: Két néi bo dao dong thach anh.
C1=C2= 30pF dung 6n dinh dao dong cho thach anh.
c. Két n6i phan cirng ciia chan RESET
Viéc két ndi chan RESET dam bao hé thdng bat dau lam viéc khi Vi
diéu khién duoc cp dién, hoic dang hoat dong ma hé thong bi 15i can tac
dong cho Vi diéu khién hoat dong trd lai, hoac do nguoi st dung mudn

quay vé trang thai hoat dong ban dau.



Vi vay chan RESET dugc két ndi nhu sau:

WL
+ 5%W

._[;'

Ly T |
tac
nhan

<

-+
e

R=10KQ.

1.3.4.2. Céu tric bén trong vi diéu khién 8051
Tat ca cac bo Flash Microcontrollers ctua Atmel déu to chirc cac ving

dia chi tach biét d6i voi bd nhd chuong trinh va bo nhé dit liéu, duoc mo ta

trong hinh sau:

External

Interrupt

Yy v

ip{

Hinh 1.5: Két nbi bo Reset.
Vi diéu khién st dung thach anh c6 tan s6 f,; = 12MHz, C=10uF va

Counter

Input

Yy ¥

11

Address!
Data

10

Interrupts 4k 128 Timer1
Control FLASH ETLYA Timer O
CPuU
Bus Bus
Osc Control 4 /0 Port Control
1
PO P3




Hinh 1.6: Ciu tric bén trong VDK 8051.

b. B¢ nhé chwong trinh- ROM

Bo6 nhd ROM dung dé luu chuong trinh do ngudi viét chuwong trinh viét
ra. Chuong trinh 14 tap hop cic cdu 1énh thé hién cac thuét toan dé giai
quyét cac cong viéc cu thé, chuong trinh dugc viét sau do duoc dua vao
luu trong ROM cua vi diéu khién, khi hoat dong vi diéu khién truy xuat
ting cdu 1énh trong ROM dé thuc hién chuong trinh. Trong qua trinh hoat
dong nodi dung ROM 1a cb dinh, khong thé thay ddi, ndi dung ROM chi
thay d6i khi ROM & ché do x6a hodc nap chuong trinh.

FProgram Memory [ Read Cnly )

—_—— — — — — — —_—— —— — — —

OFFFh —#=
| EA=DO EA=1
: External Imternal
I
O000H --JI T‘
Y S S S  —
PSERM

Hinh 1.7: Céu tric b nhé chuong trinh

B6 nhd ROM duoc dinh dia chi theo ting Byte, cac byte dugc danh
dia chi theo hé sé hexa.

B6 nhd ROM cuia Vi diéu khién c6 dung luong tly vao chung loai
can dung, chang han d6i véi 89S51 1a 4KByte, vai 89S52 1a 8Kbyte, véi
89S53 la 12Kbyte. Ngoai ra c6 kha nang mé rong bd nhd ROM vai viéc
giao tiép v4i bo nhd ROM bén ngoai 1én dén 64Kbyte. Khi khoi dong, CPU
bat dau thuc hién chuong trinh & vi tri 0000H.

b. Bo nhé dir liéu-RAM

11



B6 nhé RAM dung 1am méi truong xir 1y théng tin, luu trit cac két
qua trung gian va két qua cudi cling caa cac phép toan, xir Ii thdng tin.

Bo nho dir liéu (RAM) ton tai doc lap so v61 bd nhé chuong trinh.
Ho vi diéu khién 8051 c6 bo nhé dit liéu tich hop trén chip nho nhét 1a
128byte dia chi tir 00h dén 7Fh. Pham vi dia chi tir 80h dén FFh danh cho
SFR. VDK c¢6 thé mé rong v6i bo nhd dir liéu ngoai 1én t6i 64kByte. Khi
st dung RAM ngoai, CPU s& dung dén cic chan RD va WR khi truy cép
dén bd nhd dir litu ngoai. CPU doc va ghi dit li€u nho tin hi¢u trén cac
chan RD va WR.

Data Memoary { Read! Write )
FFFFh —s=l —

Intermal

R W
Hinh 1.8: CAu trac bd nhd dix lidu.

Cau triic bd nhd dit liéu RAM trong chip, duoc chia thanh 128 byte

thap, 128 byte cao. Chi tiét dugc mo ta trong hinh sau:

12



Dia
chi

Byte

80 Byte
Al

Bit addressable locations
A

32 Byte
A

—
7F

Dia chi Bit
( Bit Address )

Vung RAM da dung
(General Purpose RAM)

TF

TE|7D|7C|7B|7A|79

78

77

7675174737271

70

6F

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

68

67

66[65]64(63162]61

60

SF

SE|5D|5C|5B|5A 159

58

56

56]55(54153]52]|51

50

4F

4E |4D|4C|4B|4A |49

48

47

46| 45|44 |43 42|41

40

3F

3E|3D|3C|3B|3A]39

38

37

36(35]34(33]32]31

30

2F

2E|2D|2C|2B|2A |29

28

27

26|25]24 1232221

20

1F

IE[ID|IC|IB|IA |19

18

17

161514131211

10

OF

OE |OD|0C [OB [0A | 09

08

07

06[105]04103]02]01

00

BANK 3

BANK 2

BANK 1

Defauk register
Bank for RO - R7

RAM

(Cau tric RAM noi)
Hinh 1.9: B nhé dit ligu RAM.

bia

chi

Byte
FF
FO
EO
DO
B8
BO
A8

A0

99
98

90

8D
8C
8B
8A
89
88
87

83
82
81
80
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Dia chi Bit
( Bit Address )

EF |EE|ED|EC|EB|EA|E9 | E8

E7|E6|E5|E4[E3|E2|E1]EO0

D7[D6[D5[D4{D3|D2|D1|DO

BF [BE[BD|BC|BB|BA|BY| B8

B7|B6|B5|B4|B3|B2|BI1|B0

AF|AE[AD|AC|AB[AA]A9] A8

A7|A6|A5[A4|A3]A2[A1]A0

Not bit addressable

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

97[96]95]94]83[92[91[90

Not bit addressable

Not bit addressable

Not bit addressable

Not bit addressable

Not bit addressable

8F |SE|[8D[sC[8B[8A[89]88

Not bit addressable

Not bit addressable

Not bit addressable

Not bit addressable

87]86[85]84[83]82]81]80

Thanh ghi chuc
nang dac biét

ACC

PSW

Ip

P3

IE

SBUF
SCON

P1

THI1
THO
TL1
TLO
TMOD
TCON
PCON

DPH
DPL
SP



Viung nhé 128 Byte thip:

Dia chi tir 00dén 7Fh, chia thanh 3 ving:

Dia chi tir (00-1F) c6 d6 16n 32 Byte 1a 4 bang thanh ghi (bank 0-
banh 3) mdi bank cé 8 thanh ghi 8 bit. Cac thanh ghi trong mdi bank c6 tén
goi tir RO-RY7.

Dia chi tir (20-2F) c¢6 @6 16n 16Byte ,16 byte x 8 bit = 128 bit, cho
phép truy cap dia chi truc tiép bang dia chi muc bit.

Pia chi tir (30-7F) c¢6 d6 16n 80Byte, dugc dung cho ngudi dung dé
Iuu trit dir liéu. Pay c6 thé xem 1a ving RAM da muc dich, cé thé truy cap
ving nhé nay bang dia chi truc tiép hodc gian tiép.

Vung nhé 128 Byte cao danh cho SFR:
Puoc dinh dia chi tir 80 dén FFh gém c4c thanh ghi chtc ning dic

biét sau:
Bdng 1.5: Dia chi thanh ghi chiic nang dac biét SFR.
F8H FFH
FOH B
EOH | ACC
DOH | PSW
B8H IP
BOH P3
A8H IE
AOH | P2
98H | SCON | SBUF
90H P1
88H | TCON | TMOD | TLO | TL1 | THO | TH1 8FH
80H PO SP DPL | DPH 87H

Thanh ghi A: La thanh ghi tich iy, dung dé luu trit cac toan hang va
két qua cua may tinh. ACC (Accumulator) & dia chi OEOH c6 d6 dai 8.
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Thanh ghi B: La thanh ghi tinh toan phu, dung dé thuc hién céc
phép todn nhan, chia.Thanh ghi B ¢ dia chi OFOH, c6 d6 dai 8 bit.
Thanh ghi ngin xép SP (Stack Pointer): La thanh ghi 8 bit ¢ dia chi

81H. SP chtra dia chi cua dit li€u hién dang ¢ dinh cua stack. Gié tri ciia n6

tu dong tang 1€n khi thuc hi¢n I¢nh PUSH trudc khi ghi dir li¢u duoc luu

trit trong ngin xép. Gia tri cua nd ty dong giam xudng khi thuc hién 1énh

POP. Ngian xép co thé dat ¢ bat ki vi tri ndo trong RAM nhung khi khéi

dong lai hé théng thi con tré mac dinh s€ tro té1 dia chi 07h.

Thanh ghi trang thdi chwong trinh (PSW): La thanh ghi mo ta toan

b0 trang thai chuong trinh dang hoat dong cua h¢ théng. bia chi 1a DOH.
Bdng 1.6: M6 ta céc bit trong thanh ghi PSW.

Bit <y Pia Chi | Mo ta Bit
Hiéu
Co nhé (Carry Flag): dugc Set néu co Bit
PSW.7 |CY D7H nhd tu Bit 7 trong phép cOng hodc cod Bit
muon cho Bit 7 trong phép tru.
Co nhé phu: dugc Set trong phép cong néu
PSW 6 | AC D6H co Bit nh¢ tur B’it 3 ‘sang Bit 4 hoic két qua
trong 4 Bit thap nam trong khoang OAH-
>0FH.
PSW.5 |FO D5H Co& O: danh cho nguoi stir dung.
PSW.4 | RS1 D4H Chon day thanh ghi (Bit 1)
Chon day thanh ghi (Bit 0)
00=Bank 0: Bia chi 00H->07H
PSW.3 | RSO D3H 01=Bank 1: Bia chi 08H->0FH
10=Bank 2: Pia chi 10H->17H
11=Bank 3: bia chi 18H->1FH
PSW.2 | OV D2H Co tran (Overflow Flag): dugc Set khi phép
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toan c6 du co két qua > +127 hodc < -128.

PSW.1 |- piH | Chuading

Co kiém tra chin 1é: duoc Set hoic Clear
boi phan ctng sau mdi 1 chu ky 1énh, dé chi
PSW.0 |P DOH . . s . :
ra rang cO6 1 s6 chan hoac s6 1¢ Bit 1 trong

thanh chrra.

Con tro dit lieu DPTR: DPTR 1a mot thanh ghi 16 bit c6 dia chi 1a
82H (DPL, byte thap) va 83H (DPH, byte cao), dung dé truy xuat bd nhé
chuong trinh ngoai hoac by nhd dir liéu ngoai.

Thanh ghi céng P0-P3: Cac port xuat/nhap cua 8051 bao gom Port
0 tai dia chi 80H, Port 1 tai dia chi 90H, Port 2 tai dia chi AOH va Port 3 tai
dia chi BOH. Tat ca cac port déu duogc dinh dia chi ting bit nham cung cip
cac kha ning giao tiép manh.

Thanh ghi SBUF: La thanh ghi dém truyén thong ndi tiép duoc chia
thanh 2 thanh ghi riéng biét, thanh ghi dém phat va thanh ghi dém thu.Kbhi
ditr 11iéu duoc chuyén vao thanh ghi SBUF, dit li¢u s€ duogc chuyén vao bo
dém phat va s& duoc luu gitr & d6 dé bién thanh dang truyén tin ndi tiép.
Khi thuc hién viéc chuyén dir liéu tr SBUF ra ngoai, no s€ di ra tir b dém
thu.

Thanh ghi Timer: 8051 c6 2 bo dém/dinh thoi dé dinh cac khoang
thoi gian hoac dé dém cac su kién. Cac cap thanh ghi (THO, TLO) va (THI,
TL1) la cac thanh ghi 16 bit trong tmg véi cac bd Timer/Counter 0 va 1.

Thanh ghi ché dé timer TMOD: Gém 8 bit chia thanh 2 nhoém: 4 bit
th?ip dat ché do hoat dong cho Timer 0 va 4 bit cao dat ché d6 hoat dong

cho Timer 1.
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Bdng 1.7: M6 ta cac bit trong thanh ghi TMOD.

Bit Tén Time Mo ta
Bit diéu khién cong.
Khi GATE =1 b0 time/count 1 chay Kkhi
TMOD.7 | GATE 1 INTX & murc cao.
Khi GATE =0 b time/count 1chay khi TRx
O muc cao.
Bit chor} ché do timer/counter.
TMOD.6 | C/T 1 1: BO dém su kién.
0: B6 dinh khoang thoi gian.
TMOD.5 | M1 1 Bit 1 cta ché do ( Mode )
Bit 0 cua ché do
00: Ché d6 0: time 13 bit.
TMOD.4 | MO 1 0l: Ché; do 1: time 16 bit.
10: Che} do 2: time tu dong nap lai.
11: Ché do 3: tach time
TMOD.3 | GATE |0 Nt
TMOD.2 | C/T 0 Nt
TMOD.1 | M1 0 Nt
TMOD.0O | MO 0 Nt

Thanh ghi diéu khién TimerTCON: Gom cac bit trang thai va céc

bit diéu khién béi Timer 0 va Timer 1.

Bdng 1.8: M6 ta cac bit trong thanh ghi TCON.

: oA | Dia

Bit Ky hiéu chi M« tq
Cé b,o trun TIMER 1. 8-ic ®4t béi phCn
ceng, khi trpun ®-ic xaa b»ng phCn mOm, hay

TCON.7| TFL 8FH phCn c+ng khi bé x6 ly ch@ ®0On ch--ng
trxnh phoc vo ng¥it

TCON6 | TR1 SEH Bit ®iOu khiOn timer 1 chly, ®/t vl xaa
b»ng phCn mOm.
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TCON.5 | TFO 8DH | Cé&Db,o trun Timer 0, t--ng tu nh- Timer 1.

TCONA | TRO 8CH Bit ®Ou khiOn chty cho Timer 0. ®/t xaa
b»ng phCn mOm.

TCON.3 | IE1 8BH Cé b,o0 ng%¥at 1 b®n ngopi.

TCON.2 | IT1 8AH | Céng¥tdo Timer1l

TCON.1 | IEO 89H Cé b,o ng¥t do Timer 0

TCON.O | ITO 88h Cé ng¥%t do Timer O

Thanh ghi IE: La thanh ghi cho phép ngat.

Bdng 1.9: M0 ta cac bit trong thanh ghi IE.

Bit Ki hiéu Pia chi bit Mb ti (1: cho phép, 0: cim)
IE.7 |EA AFH Cho phép hodc cdm toan bd
IE.6 EA AEH Khong dugc dinh nghia
IE5 | ET2 ADH Cho phép ngat tir Time 2
IE.4 |ES ACH Cho phép ngit Port ndi tiép
IE.3 | ET1 ABH Cho phép ngit tir Time 1
IE.2 |EX1 AAH Cho phép ngit ngoai 1
IE.L | ETO A9H Cho phép ngit tir Time 0
IE0 | EXO A8H Cho phép ngit ngoai 0

Céac ché d¢ hoat déng ciia Timer/Counter

VDK 8051 c6 4 ché d6 hoat dong duwoc mé ta nhu sau:

Ché @$ 0: La ché do 13 bit bao gém 8 bit caa thanh ghi THx va 5 bit
cua thanh ghi TLx con 3 bit cao caa thanh ghi TLx khdng sir dung. M&i lan

c6 xung dém, gia tri trong thanh ghi 13 bit ting 1én 1. Khi gia tri dém thay

d6i tir 8192 vé 0 thi bo dém tran 1am cho TFx duoc dit 1én mic 1.
Ché d6 1: La ché do 16 bit bao gom 8 bit cia THx va 8 bit cua TLX..
Ché d6 0 va ché do 1 giong nhau nhung chi khac ¢ s6 bit dém. Khi bo d¢ém

thay doi tir 65536 vé 0, co tran TFx duoc set 1én mac 1. Khi timer tran, gia
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tri cua cac thanh ghi dém 12 0 (THx = 0 va TLx = 0) nén néu mudn timer
hoat dong tiép thi phai nap lai gia tri cho céc thanh ghi THx va TLx.

Ché d¢ 2: La ché do 8 bit trong do sur dung thanh ghi TLx dé chtra
gia tri dém con thanh ghi THx chtra gia tri nap. Mdi khi gi4 tri trong thanh
ghi TLx thay d6i tir 256 vé 0 thi co TFx duoc set 1én mic 1 ddng thoi gia
tri trong thanh ghi THx duoc chuyén vao thanh ghi TLx. Gié tri dém trong
TLx va THx chi dugc nap mét 1an khi khoi dong timer.

Ché @9 3: La ché do str dung cac thanh ghi TLO va THO nhu céc bo
dinh thoi doc lap trong d6 TLO diéu khién béng cac thanh ghi caa timer 0
va THO diéu khién bang cac thanh ghi cta timer 1. Khi TLO dém tran thi
TFO thiét 1ap & mutc 1. Con THO khi c6 tran thi TF1 duoc dit 1én muc 1.
1.3.5. Tap lénh VPK8051

Cac Iénh cua AT89C51 duoc chia thanh 5 nhém Iénh:

- Nhém 1énh di chuyén dix liéu.
- Nhém Iénh sb hoc.
- Nhém Iénh logic.
- Nhém 1énh ré nhanh chuong trinh.
- Nhom lénh diéu khién bién logic.
Cic quy woc trong cau lénh va dia chi

+ Rn: Thanh ghi RO-R7 cua bang thanh ghi hién hanh dang dugc chon
dé dinh dia chi thanh ghi.

+ Direct: Dia chi 8 bit caa 6 nhé dit liéu néi trd, né cd thé 1a 6 nhs
trong RAM noi hoac SFR. (00h-FFh)

+ @Ri: O nhé 8 bit cia RAM noi duoc dinh dia chi gian tiép théng qua
thanh ghi RO hoac R1.

+ Source (Src): todn hang ngudn, c6 thé 1a Rn hoac direct hoic @Ri.
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+ Dest: Toan hang dich, c6 thé 1a Rn hoic direct hoic @Ri.

+ Bit: Bit dwoc dinh dja chi truc tiép trong RAM noi tri hoic SFR.
+ Rel: Offset 8 bit c6 dau (tir -128 dén +127

+ Addrl1: dia chi 11 bit cta bd nhé chuong.

+ Addrl16: dia chi 16 bit caa 64Kb bo nhé chuong trinh.

e Nhom I¢gnh di chuyén di ligu
Lénh MOV dang Byte:
MOV <dest-byte>, <src-byte>
Lénh MOV dgng Bit:
MOV <dest-bit>, <scr-bit>
Lénh MOV dang Word:
MOV DPTR, #datal6
Lénh chuyén byte ma Iénh:
MOVC A, @A + <thanh ghi co s6>
Lénh chuyén diz liéu ra ngoai:
MOVX <dest-byte>, <src-byte>
Lénh chuyén sé liéu vao ngan xép:
PUSH direct
Lénh chuyén sé lidu vao ngan xép:
PUSH direct
Hoan chuyén diz liu:
XCH A, <byte>
Hoan chuyén 4 bit thap:
XCHD A @RI

e Nhom I¢nh tinh toan sé hoc

Lénh cong co nho.

ADDC A, <scr-byte>
Lénh trie co muwon.

SUBB A, <scr-byte>
Lénh tang lén 1 don vi.

INC <byte>
Lénh giam 1 don vi.

DEC <byte>
Lénh tang con tro dir liéu.

INC DPTR
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Lénh thyc hién phép nhan.
MUL AB

Lénh thyc hién phép chia.
DIV AB

Hiéu chinh so thap phan.
DA A

e Nhom Iénh tinh toan logic
Lénh AND cho céc bién 1 byte.
ANL <dest-byte>, <src-byte>
Lénh AND cho céc bién 1 bit
C, <src-bit>
Lénh OR cho c4c bién 1 byte
ORL <dest-byte>, <src-byte>
Lénh X-OR cho c4c bién 1 byte
XRL <dest-byte>, <src-byte>
Lénh dich trai thanh ghi A
RL A
Lénh djch trai thanh ghi A cung vai co nho
RLC A
Lénh dich phdai thanh ghi A.
RR A
Lénh dich phdi thanh ghi A cung vai co nho
RRC A
Lénh trdao doi néi dung hai niza byte cua A
SWAP A

e Nhom Iénh ré nhanh chwong trinh
Lénh goi tuyér doi.
ACALL addril
Lénh goi dai.
LCALL addril6
Lénh quay tro lai tie chuwong trinh con.
RET
Lénh quay tré lgi tir ngat.
RETI
Lénh nhdy gian tiép.
JMP @A+DPTR
Lénh nhay néu 1 bit dwoc thiét ldp.
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JB  bit, rel
Lénh nhdy néu 1 bit khéng dwoc thiét 1ap.
JNB Dbit, rel
Lénh nhdy néu 1 bit dwoc thiét Idp va xod bit do.
JBC bit, rel
Lénh nhdy néu co nhé duoc thiét lap.
JC  rel
Lénh nhdy néu co nhé khéng dwoc thiét Idp.
JINC rel
Lénh nhdy néu thanh ghi A bang 0.
JZ el
Lénh nhay néu thanh ghi A khac 0.
IJNZ rel
Lénh nhay khi so sanh 2 toan hang.
CJINE <dest-byte>, <src-byte>, rel
Lénh gigm va nhay.
DJINZ <byte>, <rel-address>
Lénh tam ngung hoat dong.
NOP
e Nhom Iénh diéu khién bién logic
Lénh xoa bit
CLR bit
Lénh xoé thanh ghi tich luy
CLR A
Lénh thiét Iap bit
SETBbit
Lénh ldy bu cua bit
CPL <bit>
Lénh ldy bu cia thanh ghi tich luy
CPL A
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1.4. TONG QUAT VE TIN HIEU THU PHAT HONG NGOAI
1.4.1. Khai niém

Anh sang hdng ngoai (infrared)-IR 12 4nh sang khong thé nhin thay
duoc bing mit thuong, co budc séng khoang tir 0.86um dén 0.98um. Tia
hdng ngoai c6 van téc truyén bang van toc anh sang.
Tia hdng ngoai c6 thé truyén di duoc nhiéu kénh tin hiéu. N6 duoc ung
dung rong réi trong céng nghiép. Luong thong tin duoc truyén di véi anh
sang hong ngoai Ion gap nhiéu 1an so véi song dién tir c6 thé dat 3 Mbit /s.
1.4.2. Nguon phat tia hong ngoai

Céac ngudn dung phat ra tia hdng ngoai nhu:

Mat Troi 1a mot ngudn phat tia hong ngoai manh

"'Tf‘ ,’Fﬂﬁ

Trute San 11 phat Sau 28 phaie Sau 42 phaie

Treoc Sau 35 phin

Co thé con ngudi ¢ nhiét d6 binh thuong la 37°C nén 1a mot ngudn phat ra

tia hdng ngoai vai budc séng khoang 9um.
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Cac vat ¢6 nhiét do 16n hon 0 do K déu co phat ra tia hong ngoai. Vi du

Pén day toc, bép gas, 10 suoi 1a nhitng ngudn phat ra tia hong ngoai manh.

Iinside a
Light Emitting
Diode

+ Budc s6ng cua cac ngudn hong ngoai.

S Emitted Light

Beoams

~ Diede

Transparent
Plastic Case

-~ Terminal Pins

1.2
1.0
Lo = A ———
T T A
< 04
=
g \ PT \ IRED\
z. 04
[IRYERIAN
= 02
: N
03 04 0.5 0.6 0.7 08 0.9 1.0 11 12

PO daibuwécséng (um) —»

IRED: Diode hong ngoai

LA

LR

Q
w
PT

: Laser ban dan
: Pén huynh quang
: Bén thuy tinh

: Phototransistor

: Bong dén dién vaéi sgi volfram

Hinh 1.10. Budc song cua cac ngudn hong ngoai.

Séng hong ngoai ¢6 nhing dac tinh quan trong gidéng nhu anh sang,

su hoi tu qua thau kinh, tiéu cuc.
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Anh sang va séng hong ngoai khac nhau rat rd trong su suyén xudt
qua vat chat, c6 nhitng vat mat ta thay sy phan chiéu sang nhung dbi véi tia
hong ngoai 1a nhitng vat phan chiéu tdi. Vat liéu ban dan trong sudt déi véi
anh sang hong ngoai, tia hdng ngoai khdng bi yéu di khi khi né suyén qua
cac lop ban dan dé ra ngoai.

1.4.3. B thu phat tin hiéu hdong ngoai TCRT5000

TCRT5000 1a modul tich hop thu phat tin hiéu hon ngoai, ¢6 cau tao 1a
bo thu va bg phat duogc ché tao tir chat ban dan GAILIUM, c6 phan cuc anot
va catot nhu LED don. Chi tiét nhu hinh sau:

Hinh 1.11: Led thu phat hong ngoai TCRT5000
-Thong sé k¥ thuat:
+ Dién &p lam viéc trung binh 5V
+ Dong lam viéc dudi 1mA
+ Nhiét d¢ 1am vigc <25°C

+ Tan sb lam viéc IMHz
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-Khoéang céach thu phat cua modul phu thudc vao dién ap va dong lam viéc

duoc thé hién trong hinh sau:

1.2 . -
"u"r_-:E= 10 W
= Il =20 ma
= 1.0
= 0.8
E [" N
E P,
0.8
=
= 04 .
&= "\-\,__“_
E oo ‘-‘"""":-.___
o0
i 2 4 =] B 10 12 14 16
o8 141 7ES d - Distancea to Reflacting Card {mm}

Hinh 1.12: khoang cach phu thuoc vao dong va ap
Ta thay khoang cach thu phat tét nhat 1a khi dién 4p lan viéc & 10V va
dong lam viéc la 2.5mA, khoang cach xa thi viéc thu phat cang giam.
So db cau tric bén trong cua TCRT5000

5V
R& R
220R 10k
L7
s |

— THU.PHAT ppe—

Hinh 1.12: C4u tric cia TCRT5000.
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+ Bén phat 12 mot LED phét tia hong ngoai

+ Bén thu nhu 1a mot khoa dién tir chi hoat dong khi ¢6 tin hiéu phéat hong
ngoai chiéu vao.

NHAN XET

VDKS8051 1a mét IC tich hop ¢ ngudn gbc tir hang Intel. LA bd vi xu
ly 8 bit c6 128 byte RAM, 4K byte ROM, hai b dinh thoi, mot cong ndi
tiép va 4 céng vao /ra tat ca duoc dit trén mot chip.

VDK 8051 dugc ing dung rdng rai trong cac nganh cong nghiép ung
dung ty dong diéu khién.

TCRT5000 1a modul tich hop sin dé thuc hién chic ning thu-phat
dong thoi duoc ung dung rat nhiéu trong cac day truyén tu dong nhu: phan
loai san phém, dém s luong, chéng trom v.v.

X4 nude ty dong dung cam bién hdng ngoai 1a mot ung dung cu thé
cua 8051, dugc ung dung rat thiét thuc trong cac nha may, truong hoc, san
bay va cic khu cong cong. Nham nuyc dich tiét kiém ngudn tai nguyén

nudc.
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CHUONG 2.
XAY DUNG MO HINH PHAN CUNG CUA HE THONG
PIEU KHIEN XA NUOC TU PONG

2.1. MO PAU

Pay 1a md hé hinh diéu khién xa nudc tu dong tuy nho gon nhung nd

phan anh kha day du vé cau trac va néu nén duoc toan bo nguyén Iy hoat

doéng caa hé thdng nén c6 tinh ng ung cao vao thyuc té. Cac thiét bi, linh

kién ré, dé tim va cé do chinh xac cao, an toan.

2.2. SO PO KHOI HE THONG

Qua so d6 dudi day ta co thé hiéu dugc toan bd hoat dong cua hé

théng diéu khién xa nudc tu dong ding cam bién hong ngoai.

Hé théng diéu khién xa nudc ty dong diung cam bién hong ngoai

duoc mo ta tong quat qua cac khoi chirc ning trén so do sau:

Hinh 2.1: So @b khéi hé théng.
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2.3. CHUC NANG VA HOAT PONG CAC THANH PHAN
2.3.1. Khdi ngudn

Pay 1a khéi ngudn cdng suat sir dung cac IC cdng suat nhu LM7812,
LIM7805, va mot sé cac linh kién khac dé co thé dam bao dugc tinh 6n dinh

ciia mach nguon.

Dl I L
uv s¥oosy AA
il i) L
™ LMR 1B Lhi7a03 P
L Y L sy BADGION -
a a
g g
0] o v o |+ uv n
I+ rl =T, Lt 1 T o 1
Y. & 116 T
3
1 =

Hinh 2.2: Khéi nguon.

+ Chuc ning cta khdi ngudn: Chuyén doi dién 220VAC sang
12VDC, 5VDC cép cho mach.

+ Nguyén Iy hoat d¢ong: Nguon dién 220VAC vao bién ap 3A bién
dbi thanh cac muc dién ap xoay chiéu nho: 24V, 18V, 15V, 12V, 9V, 6V,
OV. Vi mach can mac dién ap 12VDC va 5VDC nén lay mic 15V va 0V sé
dua vao bo chinh lvu cau nan thanh dién 4p 1 chiéu. Ta dung IC LM7812
va LM7805 dé ldy ra mic dién ap chuan 12VDC va 5VDC. Tu
C=2200uf/50v ban dau lén tac dung lam cho dién ap 1 chiéu chuan hon.
Cé&c tu 10uf tac dung loc lai dién ap ngd ra tai chan 3 cua IC LM7812 va
LLM7805. Pé bao vé mach ngudn khong bi hong khi dién ap dau vao qué
cao, ta dau thém mot diot bao vé & ngay dau vao, didt nay chiu duogc tbi da
14 300V néu dién ap dau vao vuot qua 300V thi didt ndy s& chap va no cau
chi khong cho dién vao nguon.
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2.3.2. Khoi keyboard kiém tra

Néu mudn kiém tra trén phan ctng c6 nhitng 15i ta sir dung mot phim
an trén board. Nho thé ma ta cd thé kiém soat duoc 15i trén phan cung dé thay
thé xtra chita hop ly, phim nay con cé tac dung kiém tra xem dd c6 ngudn vao

mach dién hay chua.

S1 . —1 P10

| o 3 ii 1 ATS051
— 4 ) =
- EEYBAORI -: P13

Hinh 2.3: Khéi keyboard.
+ Chirc niang khéi keyboard: Kiém tra phan cung board mach trudc
Khi st dung.
+ Nguyén Iy hoat dong: Viét mot chuong trinh kiém tra mach, néu
phim nao duoc ndi GND thi sé& thuc hién bat tat cac bit cong P1.1. Tung bit

cia P1.1 dugc hién thi qua led don va Role.
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2.3.3. Khéi thu phat tin hiéu IR

Pay 1a mach tich hop thu phat hdng ngoai, n6 c6 kha ning thu phat
cac tin hiéu.

LED phat ¢ cdu tao nhu LED binh thuong chiéu sang, nén st dung
dién tro dé han dong.
Théng sb:

+ Dong ctia LED chiu duoc 1a 17mA-25mA.

+ DPién ap lam viéc tr 2,5V-12V.

+ Budc song 0.85um-0.9um ma mat thuong khong thé nhin thay

duoc.

MR

Hinh 2.4: LED phat hong ngoai
LED thu ciing c¢6 cdu tao nhu LED binh thuong, n6 dung dé phan cuc

muc &m va muc duong.

Hinh 2.5: LED thu héng ngoai.

+ Chirc nang khéi thu phat: thu phét tin hiéu hong ngoai.
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+ Nguyén ly hoat dong: Khi c6 mot tin hiéu dua vao, b phan phat
tuong tng LED phat ¢4 nhiém vu bién dbi céc tin hiéu da nhan duoc thanh
quang phat xa ra moi trudng, LED thu nhan tin hiéu d6 bién d6i tir quang
thanh dién, sau d6 no tu tach song va loai bo séng mang dé dwa ra tin hiéu
chuan tir d6 s& dwa vao khdi so sanh.

2.3.4. Khéi so sanh LM339
IC LM339 14 IC tich hop sin bdon bo so sanh. IC LM339 nhan dién

ap tir hong ngoai dé dua vao mot mie dién ap chuan cho mach.

5V
FaY
~ ~r
Output 2 [ E| Output 3 ' TT4A
oupt 1 [7] ] Ouput : Zty
5N 4
W 1 2| G —
cC J: D n s |~
- Input 1 E—_ +—ﬂ +Inputd —
+/ - VR =
+Input 1 ]_T— —E - Inputd 7 L
- Input 2 E—_ +—ﬂ +Input 3 =
2 3
+ er:EE—_ _—El—lrpu'.l

Hinh 2.6: Khéi so sanh LM339
+ Chirc nang khéi so sanh: dung dé so sanh cac muc dién ap khi dua
vao tin hiéu xu ly.
+ Nguyén ly hoat dong: Khi dién ap cua khéi thu dua vé 1a muac dién
ap dé so sanh voi murc dién ap chuan caa bién tro tinh chinh 104, ta ciing
c6 thé thay ddi dién &p khi van bién tro. Dién ap khi da duoc so sanh sé

dua vé khdi chinh xung.
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2.3.5. Khdi chinh xung 74HC14
Khi tin hiéu dua vao dd dugc so sanh dé dua ra mae dién 4p cho toan

mach, nhung nhu ta thdy do tic dong cua phan cang hoic mot sé yéu tb
bén ngoai ma dién ap dwa vao mach khong dang véi mac dién ap ma mach
lam viéc. Chinh vi thé ma ta nén dung IC 74HC14 dé chinh xung va dua vé

muc tin hiéu dién ap chuan cho mach.

141 U 14] vec
1y |2 13| 6A UsA
2a |3 12] &y
2¥ 1 4 14 1} 6a
aa [ s En
ar | B 91 4A
GND | 7 alay

7293843
Hinh 2.7: Khéi xu Iy tin hiéu

+ Churc nang khdi chinh xung: Tao xung vudng, chot, dao trang thai
xung, chinh mtc dién 4p chuan dé dua vé mirc dién ap tir 5V-12V dé cap
vao chan vi xur ly 8051.

+Nguyén 1y hoat dong: Khéi so sanh d3 dwa ra muac tin hiéu chuan,
lGc nay sé duoc dua vé khéi chinh xung 74HC14 dé diéu chinh dua ra tin
hiéu xung chuan 1a 0 hay 1. Tin hiéu nhan xung tir bo so sanh 1a chan sé 1,
sau khi diéu chinh xung s& dua muc tin hiéu xung chuan ra Ia chan sb 2 dé

dua vao chan xt ly tin hiéu.
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2.3.6. Khdi xir 1y tin hi¢u

VDK 8051 ¢6 40 chan, dugc chia 1am 4 céng. Trong d6 c6 24 chan
c6 tac dung kép (1 chan c6 2 chire ning), mdi dudng cd thé hoat dong nhu
duong xuat nhap hoic duong diéu khién hay 1a cac thanh phan cua céc bus
dit liéu va bus dia chi. Dic biét chan sb 29 va chan 31 cho phép truy cap bd

nhé ngoai.
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Hinh 2.8: Khéi xu Iy tin hiéu.
+ Churc nang: Xu ly tin hiéu duoc dua vao
+ Hoat dong: Khi bo chinh xung 74HC14 dua tin hiéu dién &p chuan
nhat vao thi VDK 8051 s& nhan tin hiéu d6 tir cong P1.0 d¢é dua vé so sanh
véi bo ma 1énh ma ngudi viét chuong trinh da nap vao né. Khi tin hiéu dua
vao gidng vai ma Iénh cia VDK thi thuc hién cdng viéc twong ang véi tin
hiéu d6. Khi tin hiéu dugc VDK sir Iy xong thi tin hiéu d6 s& duoc xuat ra

tr cong Port 0.
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2.3.7. Khoi dém dong ULN2803

ULN2803 1a mot IC diém dong va dao tin hiéu (dong 1én dén
450mA). N6 géom 8 kénh mdi kénh twong duong nhu 2 con BIT mac theo
kiéu dalington. Bén trong ULN 2803 c¢6 mic thém cac Diode tranh dong

nguoc khi diéu khién céc thiét bi ¢ cudn day.

115 o,

— 1 15 fo— E i g
s I 17 O |
— 3 16 [o— [ Do 1
— 4 15 f [ [>o 5]
— 5 14 {2 B Soe1 17
N 13 o— DCLH -
—_— 7 12 o—— So H
— g 1 fo—

A 9 10 B {>°T+ 1]

6 Gna[8l— —

— UL 2803 12V =

Hinh 2.9: Khéi dém dong.

ULN 2803 1a mot vi mach dém, c6 chira 8 bd dém. Mdi bd dém co
mdt diode v&i dau anod dugc ndi véi ngd ra cua ic con catod duoc ndi
chung véi catot cua cac diode con lai. Ngo ra cua vi mach la cac cuc gop
hé. Tin hiéu ngd vao s& bi dao chiéu so véi tin hiéu ngd ra. ULN 2803 dém
duoc 8 duong riéng biét va ndi truc tiép duoc véi 8 chan cuia VDK, Ngudn
cap <50V, dong lam viéc <500 mA.

+ Chure niang khéi dém dong: Bu thém dong dién ma VDK dua ra
ngoai khong du dé cho ro le lam viéc.

+ Nguyén ly hoat dong:

- Néu cac chan dau vao I1 + I8 1a mic 0 thi ngd ra khong tac dung.

- Néu céc chan dau vao I1 + I8 1a muc 1 thi ngd ra & muc 0.
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2.3.7. Khoi chip hanh

Role 1a mot loai thiét bi dién tu dong ma tin hiéu dau ra thay doi nhay
cap khi tin hiéu dau vao dat nhitng gia tri xac dinh. Role 13 thiét bi dién dung
dé déng cat mach dién diéu khién, bao vé va diéu khién sy lam viéc ctia mach
dién dong luc.

+ Co cau tiép thu ( khdi tiép thu): C6 nhiém vu tiép nhan nhimng tin
hiéu dau vao va bién d6i né thanh dai luong can thiét cung cép tin hiéu phu
hop cho khéi trung gian.

+ Co céu trung gian ( khdi trung gian): Lam nhiém vu tiép nhan nhimng
tin hiéu dua dén tir khdi tiép thu va bién dbi n6 thanh dai lugng can thiét cho

role tac dong.

F#

AMLs 220E 57

AW e q"

Ll ‘ I3
5

1

3 2
1 | 2

RELAY | 57  OQUT

12V 12v

Hinh 2.10: Khéi chap hanh.

+ Chtrc nang khdi chap hanh: Pong ngit thiét bi dién.

+ Nguyén ly hoat dong: Su lam viéc cua role dua trén nguyén li dién
tir. Khi cho dong dién di vao cudn day cua nam cham dién thi nép s€ chiu
mot luc hut.

Khi dong dién vao cudn day i > Itd (dong dién tac dong) lam cho luc
F tang, hat nap dan dén khe ho giam lam déng tiép diém.

Khi dong dién i < Itv (dong trd vé) thi luc 16 xo F 10 xo giam xudng

va ro le nha cac ti€p diém.
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2.3.8. Khdi hién thi

Led 7 thanh dwgc dung nhiéu trong cdc mach hién thi thong béo, hién
thi s6, ki tu don gian. led 7 thanh né hién thi duoc ra 16 kiéu ki tu khac nhau
tir: 0 dén 9 va tir A, B,C,D.

Led 7 thanh n6 bao gém 8 led don duoc ghép vai nhau, chung Anot
hodc 1a chung Catot, c6 mot chan cap ngudn va co tam chan dau ra.

Dé ghép ndi véi led 7 thanh cd thé c6 nhiéu cach, nhung phai dam bao
sao c6 thé diéu khién tat mo riéng tung don trong d6 dé tao ra cac sb va cac
ky tw mong muén. Cac ICs diéu khién déu khé kha niang sinh dong kém tirc 1a
dong dau ra cua cac chan ICs nho hon kha ning nudt dong. Do vay, néu ghép
ndi truc tiép cac ned vai cac chan cong IC thi loai Anode chung Ia thich hop
hon ca. Can phai cht y dong don vé 1Cs qua mac chiu duoc thi ciing khong

duoc vi 1am néng va chét ICs diéu khién.

f]jb AALS

- £
£
5 -]
_ 4 1 e{ {.:
3 [ d [
2 |
1 1.

dp _|

7 THANH
Hinh 2.11: Khéi hién thi led don va led 7 thanh.
+ Chirc nang khéi hién thi: Hién thi tin hiéu tai cong PO, P2.
+ Nguyén ly hoat dong: Anot cua Led don va chan Anot chung cua
led 7 thanh dwoc ndi +5V. Khi c6 tin hiéu am sé& lam cho led don sang 1én
bao su hoat dong cua Rowle, led 7 thanh s& hién thi chir sé 1, 2, 3, 4, 5 bao

la nude dang chay.
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2.4. TINH TOAN CAC LINH KIEN TREN MACH
2.4.1. Liét ké linh Kkién

- IC: AT89C51, LM7812, LM7805, ULN2803, PIC 1018SCL,Thach
anh 11,0592 MHz.

- TU : 2000uf /16v, 1000uf /16v, 10uf/16v, 33p

- Role 12vDC

- NGt nhan

- Tré thanh 10k, led don, led 7 thanh, dién tro 220Q, Diode 1N4007
2.4.2. Tinh toan lya chon cac linh kién
VDK 8051 c6 thé dugc thay thé bang 8052 dé ting bo nhé ROM.

Chon Led thu hong ngoai: Ngoai PIC 1018SCL ra ta c6 thé thay thé
bang TSOP1838 (1 VCC, 2 GND, 3 OUT ), TSOP1738 ()

Chon led don va gia tri dién tro:
Théng s6 ki thuat: Vled = 1.9 - 2.2V, lled= 15 - 25mA, ngudn cap 5VDC
Chon dién ap trung binh qua led l1a 2V, dong trung binh I = 15mA =
0.015A.
Cong thire tinh dién tro:
R = Unguon-U(led) _5V—2V

I (led) 0.0154

=200

Chon R=220Q
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2.5. SO0 PO NGUYEN LY VA MACH IN

So db nguyén Iy hé théng bao gom khédi ngudn va main duoc thiét ké
chi tiét trén phan mém Protel 99SE:

So @6 mach in duoc in chi tiét & ché do Gray Scale cd hién thi cac

duong TopLayer, bottomLayer, TopOverLay, KeepOutLayer
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Hinh 2.12: So d6 nguyén ly hé théng diéu khién xa nudc tu dong ding cam bién hong ngoai
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Hinh 2.13: So ¢4 mach in
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Hinh 2.14: Anh khoi nguon.
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Hinh 2.15: Anh board mach.
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2.6. MO HINH THU'C CUA HE THONG
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2.7.NGUYEN LY HOAT PONG HE THONG

Khi bo thu phat TCRT5000 nhan duoc tin hiéu tir bén ngoai vao va dua
vé cho ta mot gié tri dién tr khi nd dugc kich hoat. Tin hiéu d6 s& duoc dua
vé bo so sanh LM339 ¢ day gia tri dién tré dugc dua vé gia tri dién ap, ldc
nay LM339 s& so sanh véi gia tri dién &p giira dau vao va dau ra. Néu mudn
thay ddi dién ap dé dwa vé dién &p chuan ta c6 thé van bién tro tinh chinh. D3
c6 tin hiéu dién &p chuan, tir chan sé 2 cua bo so sanh s& duoc dua tdi chan sé
1 ctia 74HC14 d6i tin hiéu lién tuc thanh tin hiéu xung vudng dua vao VDK.
Lic nay 8051 nhan duoc tin hiéu tir cong P1.0 sau d6 8051 sé& thu nhan va
chuyén vao thanh ghi A. Khi nhan du céc dit liéu s& thuc hién so sanh vai cac
dir liéu ma nguoi viét chuong trinh nap vao cho nd, chudi dir liéu nao ma
giéng nhau s& duoc dua tin hiéu ra céng PO. Lac nay tin hiéu qua ULN2803
dé tang dong dé du cho ro le 1am viéc. Role dong mach dién cap ngudn cho
van dién tir hoat ddng nudc s& chay 1a khi c6 tin hiéu duoc suat ra tir cong PO
cia VDK. Néu nhu khéng cé tin hiéu suét ra tir cong PO thi role khong ngit,
khdng hoat dong, ngat ngudn dién cap cho van dién tir nudc sé dong lai. Cung
d6ng thoi luc ¢6 LED 7 thanh sé hién thi trong vong 5s, néu nhu van c6 tin
hiéu n6 s& thuc hién dém nguoc lai. Néu bo tay ra nudc van chay trong vong
5s sé tat.
NHAN XET

M6 hinh phan cang cua hé théng 12 tdng hop cua cac hé théng nho, mai
thanh phan c6 chirc ning riéng c6 mbi lién két logic chat ché véi do chinh xac
cao. Tin hiéu ngd ra cua khéi chirc nang nay 1a tin hiéu ngd vao cua khdi kia.

Viéc thiét ké trén phan mém Protel 99SE phai ¢dam bao kha ning chong
nhiéu tét, do tham mi va an toan. Sau khi mo hinh da hoan thanh ta thyc hién

viét chuong trinh diéu khién cho VDK.

44



CHUONG 3.

XAY DUNG CHUONG TRINH PIEU KHIEN CHO XA NUGC
TU PONG DUNG CAM BIEN HONG NGOAI
3.1. MO PAU

MGdi phan cing nhat dinh phai ¢6 chuong trinh phu hop kém theo, do d6
truge khi viét chuong trinh doi hoi ngudi viét phai nam bit duge cdu tao phan
cung va cac yéu ciu ma mach dién can thyc hién. Chuong trinh 1a tap hop cac
1énh duoc to chirc theo mot trinh tu hop li dé giai quyét cac yéu cau cla nguoi
lap trinh.

Chuong trinh cho Vi diéu khién 8051 c6 thé viét bang C++,C,Visual
Basic v.v. Tuy nhién hop ngit Assembler dugc da s nguoi ding Vi diéu
khién st dung dé lap trinh.

3.2. GIOI THIEU CHUONG TRINH HOP NGU ASSEMBLY

Ngon ngir Assembly hay hop ngir assembly 1a mot ngdn ngit bac thap
duoc dung trong viéc Vviét cac chwong trinh mdy tinh. Ngén ngir assembly st
dung céc tir cd tinh goi nhé, cac tir viét tit dé gidp ta d& ghi nhé cac chi thi
phirc tap va lam cho viéc lap trinh bang assembly dé& dang hon. Muyc dich cua
viéc dung céc tir goi nhé 1a nham thay thé viéc 1ap trinh truc tiép bang ngén
ngir may duoc st dung trong cic mdy tinh dau tién thuong gap nhiéu 16i va
tén thoi gian. Mot chuong trinh viét bang ngdn ngir assembly duoc dich thanh
ma may bang mét chuong trinh tién ich duoc goi 1a assembler... Uu diém cua
hop ngit Assembly 1a: M& gon, it chiém dung luong bo nhé, hoat dong véi toc
do nhanh.

Pinh nghia Assembly trong méi truong .Net trong phat trién phan mém
trén nén .Net, mdi mot module 12 mot file cé thé thuc thi. M&i module c6 thé 1a

mét thu vién dong (.dll) hodc 1a mot file thuc thi (.exe). Mot goi két hop

45



Assembly 1 su két hop cua mot hodc nhiéu module, hoac file (dIl, exe,html) can
dé ung dung hoat dong, Assembly 13 don vi nhé nhat ctia doan ma c6 kha ning
thue thi, 6 1a doan ma c6 thé nang cap va sta doi dugc. Cac goi Assembly co
thé chira chi sb phién ban tng dung.
3.3. LUU PO THUAT GIAI
3.3.1. Lwu do thuat giai Keyboard

Luu dd thuat gidi 1a mdt cong cu truc quan dé dién dat cac thuat toan. Biéu
dién thuat toan bang luu dd s& giup nguoi doc theo ddi duge sy phan cap céc
truong hop va qua trinh xtr 1y ctia thuat toan. Phuong phap luu do thudong dugc
dung trong nhimg thuat toan c6 tinh ric rdi, kho theo ddi dugc qua trinh xu 1y.

Duéi day 1a luu d6 thuat toan diéu khién bang Keyboard.

Bit role
Bat bao bong

ok

END

Hinh 3.1: Luu d6 thuat giai khi diéu khién bang keyboard.
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3.3.2. Luwu do thut giai ciia hé thong

Pay 1a luu d6 thuat giai cua hé thong diéu khién tu dong xa nuéc.

Batrole

EBatleddom

¥

| LedThifnthisés |
I
+

| Trz 1= |

¥

| Led7hidnthizé4 |

| Led Thifnthisé 1 |

| m3 :T-
| Led_hién?chi 60 |
Tat 1::.1.3

Tatled don

Hinh 3.2: Luu d6 thuat giai cua hé théng xa nuéc ty dong.
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3.4. SOAN THAO VA BIEN DICH CHUONG TRINH
Chuing ta c6 thé str dung phan mém dudi day dé nap chuong trinh cho
mach mot cach thuan tién va nhanh chéng.

Str dung phan mém Raisonance Kit 6.1

g r

L™,

Ride IDE

+ Tao mot moi treong lam viéc Project.
Dudi day la hinh anh ctia moéi truong lam viéc Project.
Project / chon new / Nhian Browse (chon duong dan tao file Project)

»: New Project

r

New Project

Look in: | 3 ch tr DKT:-ok

[, kT

File narme: Bk T Open

Files of tppe: | Project Files[*.PRJ] Cancel
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+ Sau khi tao duong dan xong ta sé tao file Assembler (.a51)
File / New / chon Assembler (lay tén PKTX.a51)

File Edit Search Praoject Tool Yiew Debug Options RideScript

[

= untitled2.a51

Save As
Save ir: IE‘ ch tr DET#-ok - | - =% Ef~

ICMNew Falder

File name: [BET= a5 | Save |

Save az ype: I.ﬁ.ssembler Files [*.a51 " =51 "inc ™. src) - | Cancel I

+ Soan thao chuong trinh trén Assembler (.a51).

= RIDE - C:\Documents and Settings\manhxp\Desktop\chuo
[2, File Edit Search FProject Tool View Debug Options RideScript  Window  F

[ePBaER |5 K Y v [[RRE
EincludeiregEE.inc]
org 0000k
Jmp  MATH
org 000bh
1jmp timel
MATH:
movr pl . HO0Efh shat cong pl
mov p0, #0005k ptat cong po
mov THO, #6 ;gia tri nap lai cho TLO
movy  TMOD  #0Zh stime 0O che do Z2{dem 0-255)
=eth Ei ;chio phep tat ca cac ngat hoat dor
zeth ETO ;chio phep ngat bho timeld hoat dorng
cly TRO ;chua cho timel chay
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+ Bién dich chuong trinh Assembler.

=a: RIDE - C:\Documents and Settingsimanhxp\Desktopichuong trinh DKTX\ch t

File Edit Search Project Tool Y“iew Debug Options RideScript Window Help
[P B FE e || K it S = I B - P
. c:\...\Dktx.a51 =13 .= Main Registers (D...[— | [X]

Hardware
PO oo

P FF
P2 FF

MAIN: P3 FF
pl, #O0EfEh : TCOMW o2
mov p0 00k H THLO|os00
mowr  THO , #& H
mow THOD , #0Zh H THLT]oooo
seth EiL H THL2[As88
PCOM 00
clr TERO H
mow RO #00h
Teh, #O00h
Tih,#30h

WOW O W OB W W N N W W

THLO

TROD
TCOM o ! Mo Connection
TFO LAT CHF[ Mo Connection

. i Ground
! Ho Connection
Mo Connection

Function: timer.
State: off

tode: 2, 8-bit reg. [TLO] with
automatic: reload of THO in TLO.

WM W OW W W N N W

Mo Connection
7 ! Mo Connection

L

Hinh 3.3: DPang bién dich chuong trinh.
3.5. XAY DUNG CHUONG TRIiNH PIEU KHIEN
3.5.1. Chuong trinh kiém tra keyboard trén mach
$include (reg51.inc)

Org 0000h
MAIN: jnb pl.1,0n
jb pl.1,off
on: Setb p0.0
Setb p0.1
off:
Clr p0.0
Clr p0.1
jmp MAIN
End
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3.5.2. Két qua chay kiém tra mach

Sau khi nap chuong trinh vao cho VDK ta tién hanh nhan ting nat trén
board mach, két qua Ia phan cing da hoan toan on dinh, céc linh kién d3 hoat
dong, mach dién khong bi chap, da diéu khién dugc dong mo ting ro le va cac
dén led. Tiép theo ta soan thao chwong trinh diéu khién cho hé thdng.
3.5.3. Két qua chay thir nghiém ciia hé théng trén phin mém Proteus7.5
Phan mém proteus 1a phan mém cho phép md phong hoat ddng ciia mach dién

tir bao gom phan thiét ké mach va viét chuong trinh diéu khién cho cac ho
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Hinh 3.4. Hé thng xa nuéc ty dong trén Proteus.
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Pay 1a phan mén Proteus chay thtr chuong trinh né c6 thé mo ta céc
trang thai chay cua chuong trinh dé tir d6 dua ra dwoc mach thuc té ma khéng
thé bi sai sot.

3.5.4. Chwong trinh khi diéu khién chinh trén hé thong

$include(reg51.inc)

ORG 0000h

mov p0,#00h

mov pl,#0ffh
MAIN:

on:setb p0.0
setb p0.1
mov rl,#6
mov dptr,#DEM
clr a
movca,@a+dptr
call doi_1s
mov p2,a
jb p1.0,0ff

dec rl

clr a

movc a,@a+dptr
call doi_1s

mov p2,a

jb p1.0,0ff
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inc dptr

dec rl

clr a

movc a,@a+dptr
call doi_1s

mov p2,a

jb p1.0,0ff

inc dptr

dec rl

clr a

movc a,@a+dptr
call doi_1s

mov p2,a

jb p1.0,0ff

inc dptr

dec rl

clr a

movc a,@a+dptr
call doi_1s

mov p2,a

jb p1.0,0ff

inc dptr

dec rl

clr a

movc a,@a+dptr
call doi_1s

mov p2,a

jb p1.0,0ff

jmp on
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inc dptr

dec rl

clr a

movc a,@a+dptr
call doi_1s

mov p2,a

jb p1.0,0ff

off: clrp0.0
clr p0.1
jnb p1.0,0n
jmp off

;===chuong trinh doi ===
doi_1s:
wO0:mov r0,#50
wl:mov rl1,#100
w2:mov r2,#49
wa3:djnz r2,w3
djnz r1,w2
djnz rO,w1l
ret

db  92h,99h,0b0h,0a4h,0f9h,0cOh

end
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3.5.5. KET QUA CHAY TREN MO HiNH THU'C
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Sau qué trinh chay thir nghiém trén board mach va qué trinh kiém tra
trén phan mém md phong Proteus 7.5 da thanh cong. Tiép dén la thiét ké va
chinh stra trén mo hinh thuc. Két qua 1a hé thdng da chay diéu khién dugc van
dién tir lam cho nudc chay tir trong binh qua van va xa ra ngoai qua voi xa,
c6 hién thi ché do6 ¢ém nguoc 5s théng qua led 7 thanh.

Tuy nhién hé théng van méc phai nhitng khuyét diém sau:

+ Khoang céach thu phat caa cam bién TCRT5000 khéng duoc xa.
+ Hé théng xay ra nhiéu khi c6 luong anh sdng manh bén ngoai tac dong truc
tiép vao.

Pé khac phuc nhitng khuyét diém trén thi bén mat phat can c6 kinh phat
xa, bén mat thu can cé kinh loc nhiéu.

NHAN XET

Hop ngit Assembly 1a mot ngdn ngir bac thap duoc ding trong viéc viét
cac chuong trinh may tinh. Ngon nglr nay str dung cac tur c6 tinh goi nho, cac
tir viét tat dé gilp ta d& ghi nhé céc chi thi phirc tap va 1am cho viéc 14p trinh
dé dang hon.

Viéc chay thar véi keyboard trén bo mach 1a kiém tra c6 15i nao say ra
véi phan cang khdng, néu tit ca mach chay hoan toan 6n dinh ta méi cho chay
chuong trinh.

Mot s6 han trong hé théng xa nuéc nhu mach tinh hop led thu phat hdng

ngoai khong duoc xa.
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KET LUAN

Sau khi thuc hién xong dd an: “Ung dung cia VPK 8051 vao hé
thong diéu khién xa nwéc tw déng ding cam bién héng ngoai”. Em di thu
duoc nhitng két qua sau:
1) Tim hiéu vé VDK 8051, c4u tric phan ctng bén ngoai va bén trong, ché do
hoat dong, bo dinh thoi.
2) Tim hiéu vé tin hiéu hong ngoai gom tinh chét, dic trung va thiét bi phat ra
tia hong ngoai.
3) Tim hiéu vé phan mém PROTEL 99SE la cong cu chuyén thiét ké mach
nguyén ly va mach in. Viéc soan thao va bién dich chuong trinh diéu khién
cho VDK 8051 ta ding phan mém Raisonance Kit 6.1 1 cong cu chuyén dé
soan thao chuong trinh cho VDK bang hop ngir Assembly.
4) Thiét ké va xay dung md hinh thuc hé thdng diéu khién xa nudc ty dong
ding cam bién hong ngoai. M6 hinh trén duoc xay dung tinh ung dung rat
cao, phu hop véi viéc tranh lang phi nudc trong cac khu cong nghiép, truong
hoc, san bay, cac khu cdng cong v.v.

Trong thoi gian 1am d6 an tét nghiép duoc sy quan tam cua cac Thay,
CO trong khoa Dién ty dong cong nghiép, dic biét 1a gido vién hudng dan
GS.TSKH.THAN NGOQC HOAN da gitip d& em tan tinh trong qua trinh tim
hiéu va xay dung md hinh thyc té. Pé d6 an cua em hoan thanh ding thoi
gian. Tuy nhién khi thuc hién dé tai khong tranh khoi nhitng sai sot, em mong
nhan duoc su gop ¥ danh gia ctua quy thay cd.

Em xin tran thanh cam on !
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