LOINOI PAU
Thé ky XXI 1a thé ky cua su bung né céng nghé thong tin va sy phat trién
vuot bac cua cac nganh khoa hoc ky thuat. Ky thuat dién tir 1a mot trong nhiing
nganh Ky thuat nhu thé. Su phat trién cia nganh dién tir gan lién véi sy phat trién

cua ki thuat vi diéu khién.

Ngay nay, ky thuat vi diéu khién duoc Gng dung rong rii trong cac linh
vuc ki thuat va doi song xa hoi, dac biét trong ky thuat tu dong hoa va diéu

khién tir xa.

Sau thoi gian 4 nam hoc tap tai truong va sau thoi gian thuc tap tét nghiep

em d3 duoc giao dé tai:
“Thiét ké bé do tan sé da ning ”
Noi dung co ban cua do &n tét nghiép dugc chia 1am 4 chuong co ban sau:
Chuong 1: Téng quan vé do ludng tan so.
Chuong 2: Téng quan vé vi diéu khién va LCD.
Chuong 3: Thiét ké bo do luong tan sd.
Chuong 4: gi6i thiéu vé mach tao xung da ning

Trong thoi gian 1am d6 &n tot nghiép, em di duoc su chi bao tan tinh cua
thay gido huéng dan Th.S Nguyén Poan Phong va sy gitup d& cua thay co trong

khoa va c4c ban ma dd an caa em di hoan thanh.

Mic du ¢6 nhiéu cé ging nhung do han ché vé kién thuc va kinh nghiém

nén d6 an ctia em con khéng it thiéu sot va nhiéu phan con chua tim hiéu duoc



sau. Em rat mong dugc su chi bao cua toadn thé thay cd va ban bé dé db an cua

em duogc hoan thién hon.

Mot 1an nita em xin chan thanh cam on thay gido huéng dan Th.S Nguyén
Poan Phong cung thay cd trong khoa va toan thé cac ban di gitp d& em hoan

thanh d6 &n nay.
Em xin chan thanh cam on!
Hai Phong, ngay thang nam 2013

Sinh vién thyc hién

Duong Van Duy



CHUONG 1.
TONG QUAN VE PO LUONG TAN SO

1.1 KHAI NIEM VE PO LUONG TAN SO.

Tan sb 1a sé chu ky cua mot dao dong trong mot don vi thoi gian.

Tan sb goc: o(t) biéu thi te do bién doi pha cia dao dong

do
(FY] t = 3 I4 . < L -
® dt o(t),f(t) la tan so6 goc tac thoi va tan so tac thoi

o(t) = 2nf(t)

Quan hé gitra tn s6 va budc s6ng:

C

f=,5hay}k—f

A N N e 1
Quan hé gira chu ky vatan so: f= <

< DPic diém caa phép do tan so:

- La phép do c6 do chinh xac cao nhat trong ky thuat do luong nho sy phat trién

vuot bac cua viéc ché tao cAc mau tan sé ¢ do chinh xac va 6n dinh cao.
- Dai tan s do rong (dén 3.10" Hz).
% Cac phuong phap do tan so:

- Nhom phuong phéap do tan s bang cac mach dién c6 tham sé phu thugc tan

SO.

- Nhém phuong phap so sanh.



- Nhém phuong phap so.

1.2. PO TAN SO BANG CAC MACH PIEN CO THAM SO PHU THUQC
TAN SO

1.2.1. Phwong phap ciu

86 chi”thi
cdn bong

Hinh 1.1: Cau do tan sd.

- Dung céc cau do ma diéu kién can biang cua cau phu thudc tan sé ngudn dién
cung cap cho cau.

- Mach cau tong quét:

21.23=2,2,=Upg =0
- B0 chi thi can bang 1a von mét chinh luu, vén mét dién ti.
- Nhuoc diem:

+ Kho do duoc tan sb thap do kho ché tao dugc cudn cam co L 16n & tan
s6 thap.

+ Kho thuc hién chi thi 0 do c6 tac dong cua dién tur truong 1€n cuon
cam.



1.2.2. Phwong phap cfng huwéng

U. Khdi Mach Chi thi
(fx) i , CH R C
—— > ghép tin » CH
hiéu
Diéu
chuan

Hinh 1.2: So d6 khéi cua phuong phap do cong huong.
- Dung dé do tan sb cao va siéu cao.
- Nguyén tic chung: dua vao nguyén ly chon loc tan sé cia mach cong huong.

+ Khéi co ban cua tan so nay la mach cong huong. Mach nay dugc kich thich

bang dao dong Iy tir nguon co tan s6 can do théng qua khoi ghép tin hiéu.
+ Viéc diéu chinh dé thiét 1ap trang thai cong hudng nho dung khéi diéu chuan.

+ Hién tuong cong huong duoc phat hién bang khéi chi thi cong huang. khdi

nay thuong la vonmet tach song.

+ TOy theo dai tan sé ma ciu tao ciia mach cong hudng sé khac nhau. Trong céc
thiét bi do tan sé bang phuong phap cong huong, thi thuc té dé dung duoc trong

c4c tan doan khéac nhau, mach cong huong 6 3 loai:

v' Mach cong huodng co dién dung va dién cam déu la cac linh kién co

thong s6 tap trung.



v' Mach cong huang c6 pha tron giira linh kién c6 théng sé tap trung la

dién dung va linh kién c6 théng sé phan bé 1a dién cam.

v' Mach cong huong c6 dién dung va dién cam déu la cac linh kién co

théng s6 phan bé.

a) Tan s6 mét cong huang cd tham s tap trung

o
fo I—gé L i C Tu diéu
chinh

L. Chi thﬁi cong
hwudngs

Hinh 1.3: Tan sé mét cong hudng c6 tham sé tap trung

- C va L déu la cac linh kién co6 théng sé tap trung. B phan diéu chinh cong

huong chinh 13 tu bién dbi C c6 thang khic do theo don vi tan so.
- Uyg duoc ghép vao mach cong huong théng qua cudn ghép Lg.

- Mach chi thi cong hudng la mach ghép hd cam gitra cuon day L, va L va duogc

tach séng bang diét va chi thi bang co cu do tir dién.
- Khi do ta dua Uy vao va diéu chinh tu C dé mach cong huong. khi d6 co ciu

do sé€ chi chi cuc dai.

1
f,=——
* 2m/LC

- Tan s6 mét loai nay thudng dung trong dai séng: 10 kHz + 500 kHz.



- Saisd: (0,25 +3) %

b) Tan s6 mét cong huang cd tham sé phan bd dung cap ddng truc.

Hinh 1.4: Tan s6 mét cong huong c6 tham sb phan bd dung cap dong truc.

- & day mach cong huong 1a mot doan cap dong truc c6 ndi tat mot dau, dau kia
dugc ndi bang 1 pit tong P c6 thé dich chuyén doc truc boi hé théng ring cua

x0an 6¢ c6 khéc do.

- Vong ghép V, dua tin hi¢u vao, con vong ghép V4 ghép tin hiéu ra mach chi

thi cong huong.

- Céc chd ghép déu ¢ gan vi tri ndi tat cé dinh sao cho cac vi tri ndy gan véi vi
tri bung song dé khi ¢ chiéu dai tuong duong s = M2 thi thiét bi chi thi s& chi

cuc dal.
c) Tan sb mét cong huang c6 pha tron cac linh kién co tong s6 tap trung va phan
bd.

Mach cong huong ¢ day gom co tu xoay kiéu hinh buém. Bo phan tinh
dién cua tu duoc ndi véi nhau bang vong kim loai V, vong nay déng vai tro dién

cam phan b caa mach.



Hinh 1.5: Tan s6 mét cong huang pha tron

Khi phan tinh dién T va phan dong B cua tu dién dugc hoan toan I6ng vao
nhau, thi tu dién c6 tri s6 dién dung la cuc dai. Khi ching hoan toan dwa ra khoi
nhau thi tu dién ¢ tri s6 dién dung cyc tiéu. Khi d6, khong nhitng chi bién doi

duoc trj s ciia dién dung ma dong thoi con bién doi ca tri s6 dién ca nita.

1.3. PO TAN SO BANG PHUONG PHAP SO SANH( Phuwong phap quét

sin)

ny=4, n,=2

Hinh 1.6: Phuong phap quét sin

- May hién séng dat & ché do khuéch dai.



- Dién &p c6 tan sé can do Uy duge dua vao kénh Y, dién &p cd tan sé mau Usy,

dua vao kénh X.

- Hinh anh nhan duoc trén man hinh Lixazu. Thay doi f, sao cho trén man hinh

nhan duoc hinh Lixazu 6n dinh nht.

1.4. PO TAN SO BANG PHUONG PHAP SO

- La phuong phap hién dai va thdng dung nhét dé do tan sé.

- Uu diém:
+ Do chinh xac cao
+ Do nhay lon
+ Tbc do do 16n, tu dong hoa hoan toan trong qua trinh do.
+ Két qua do hién thi dudi dang s6
B vao M| BSTX JE I MHEH [ GM N DR
MFtinsé | | Chiatin [ BTS

Hinh 1.7: So dd khéi cua tan s6 ké chi thi s6

Nguyén ly chung cta tan sb ké chi thi s6 1a dém sé xung N tuong ng V4i

chu ky cua tan s6 can do fx trong khoang thoi gian goi 1a thoi gian do: Tgo.

- Khéi bo vao: 1a bd khuéch dai dai rong c6 tan s tir 10 Hz + 3,5MHz, n6 ding

dé hoat dong hay han ché dién ap vao dén gia tri nhat dinh dé c6 thé kich thich

cho b tao xung hoat dong (b6 Tx).



- B0 tao xung Tx: ¢4 nhiém vu bién tin hiéu hinh sin hoac tin hiéu xung chu ky
thanh mot ddy xung c6 bién do khong doi, c6 tan sb xung bang tan sé tin hiéu
Vao.

- May phat tan sé chuan f,: 12 mot bo tao dao dong bang thach anh c6 tan sé
fo=1MHz. Tin hiéu c6 tan sé f, d6 di qua bo chia tan theo cac nac véi hé sb chia
la 10". va tan sé chuan dé co thé chia dén 0,01 Hz, thoi gian do dé dua dén bo
diéu khién DK co thé gom cac thoi gian nhu sau: 10°, 10, 10, 10°, 10, 10,
1,10, 100s, ....

- T4, @6 s& diéu khién ¢é mg khoa K (cira diéu khién). Khi khéa K mé thi tin
hiéu c6 tan sé can do s& di qua khoa K va di dén bo dém va ra co cau chi thi s6
va sé xung N.
N = Tdo/TX = fX-Tdo

Néu Ty, 12 1s thi s6 xung ma bo dém dém duge chinh 1 tan sé can do:
N:fX-

Mach diéu khién phu trach diéu khién qué trinh do dé dam bao thoi gian
hién thi két qua do tir 0,3 + 5s trén chi thi s6 va n6 xda két qua do vé trang thai 0

ban dau trugc mdi lan do.
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CHUONG 2.

2.1. TIMHIEU VE IC 89552

2.1.1. Giéi thiéu vé 1C 89S52

IC 89S52 Ia phién ban 8051 c6 ROM trén chip ¢ dang bo nhé Flash. Phién
ban nay 1a 1y twong véi nhiing phat trién nhanh vi b nhé Flash co thé xda trong
vai gidy. Ta goi IC nay Ia bo vi diéu khién vi trong chling chira ROM, RAM, céc
cong néi tiép va song song. 89552 khong duoc st dung trong may tinh nhung

duoc st dung rong rdi trong céng nghiép va trong san pham may mac tiéu ding.

Cung véi ho 89S52 ¢ mot s vi diéu khién khac. Vé co ban chung déu
gidng nhau, ching chi khac nhau ¢ ving nhé ndi bao gdm ving nhé ma 1énh,

ving nhé dit liéu va mot s6 Timer. Sy khac nhau d6 dugc mé ta bang bang dudi

day:

Bang 2.1: Giéi thiéu mot s6 1C ho 8951

TONG QUAN VE VI PIEU KHIEN VA LCD

Vi diéu khién | Vong ma lénh noi | Ving dit liéu noi S Timer
8051 4K ROM 128 bytes 2
8751 4k EPROM 128 bytes 2
8052 8K ROM 256 bytes 3
8732 4K EPROM 256 tes 3
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2.1.2. C4u truc caa IC 89552

Trung tdm cua 89552 van la vi xir 1y trung tam (CPU). Bé kich thich cho
toan bo hé thong hoat dong, 89552 cd bd tao dao dong nodi vai thach anh duoc
ghép tir bén ngoai véi tan sé khoang tir vai Mhz dén 24 Mhz. Lién két cac phan
tr véi nhau 1a hé thdng Bus noi, gdbm c6 Bus dir liéu, Bus dia chi va Bus diéu
khién. 89S52 c6 8K ROM, 256 bytes RAM va mot sé thanh ghi bo nhé... No
giao tiép vai bén ngoai qua 3 cong song song va mot sé cong ndi tiép co thé thu,
phat di liéu néi tiép véi toc do lap trinh dugc. Hai bd dinh thoi 16 bit caa 89552
con ¢6 2 ngat ngoai cho phép nod dap ung va xur 1y diéu kién bén ngoai theo ngat
quang, rat hiéu qua trong cac (ng dung diéu khién. Théng qua céc chan diéu
khién va cac cong song song 89S52 cd thé ma rong bd nhd ngoai 1én dén 64Kbs

dur liéu.

Sau day 1a so @b khéi cua vi diéu khién:

—

e = Tiner 2 (8032/8052) .-} -T2X"
[ Timer | e T pm—— - Y -’y
' —— Timer 0 1 I28bytes 1 ! by Tmer2 o L e
: l Serial poet 1 RAM ' : ROM p (S032/8052)
' 12/20% 1
YYY ; (8032/8032) 1 0K — 80318032 | Timer1  le—4— T1
V4K -80S1 |
Intermugpx Other 125 bytes 19K - 8052 ) =
control registers RAM ' : Tirmer O T0
s

cPU <

DU z,_J’ _:% {/L'J\}J\}{} v ol

-L l ;ddn:ssldal:

— “Allemate pin assignments for 1 and B3

=

Hinh 2.1: So dd khdi caa Vi diéu khién 89552
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IC 89852 c6 40 chan. C6 dén 32 chan 1am nhiém vy xuat nhap, truyén dit
liu. Céc chan phuc vu ngat, cac chan Timer, trong d6 24 chan 1am 2 nhiém vu
khac nhau. M&i chan cé thé 1a dudng nhap, duong diéu khién hodc 1a mot phan
tir cua dia chi hay dit liéu. Thiét ké thuong c6 bo nhé ngoai hay céc thiét bi ngoai
vi str dung nhimg Port dé xuat nhap di liéu. Tam dudng trong mdi Port dugc sir
dung nhu mot don vi giao tiép song song nhu may in, bd bién ddi tuong tu s, ...
Hoac mdi duong ciing c6 thé hoat dong doc 1ap trong giao tiép voi cac thiét bi

don bit nhu: transistor, LED, switch, ...

Sau day 13 hinh dang so d6 chan cua 1C 89S52:

U1

B b Al PO.0/ADO %
PO 1/AD1 ?
18 PO.2/AD2 f—2=
——] XTAL2 P0.3/AD3 —2=
PO.4/AD4 [—=
PO.S/ADS 3
. PO.6IADS [—=>
= RST PO.7/ADT ===
P2.0/A8 g;
P2.1/A9 [—55
g P2.2IA10 =57
30— P=EN P2aa11 E
S ALE P2.4/A12 5=
= EA P2.5/A13 =5
P26/A14 =52

P2 7IA15
;— P1.0T2 P3.0/RXD 1?
5 P1-1T2EX P3.1/TXD [
= P2 P3.2/INTO =
- P12 P2.3ANT1 —
—=—| P14 P3.4/T0 [—=
-] F13 P3.5T1 e
—| P18 P36MWR =

—=1P17 P3.7/RD

ATA9CS2

Hinh 2.2: So dd chan cua IC 89552

13



- Chtrc nang cua céc chan:

+ Port 0: 1a cdng song song ding cho 2 muc dich, nd 1a cac chan tir 32. Trong
nhitng thiét ké nho né dugc ding trong cac cong xuat nhap binh thuong. O
nhitng thiét ké co st dung bd nhé ngoai, né vira 1a Bus dit liéu vira & bytes thap

cua cua Bus dia chi. N6 con dugc dung chara nhitng bytes ma khi nap ROM noi.

+ Port 1: danh cho cong xuat nhap va chi danh cho muyc dich nay thoéi. N6 dung
dé giao tiép vai cac thiét bi ngoai vi theo ting bit hodc bytes. Port 1 chiém cac

chan tr 1 dén 8.

+ Port 2 (chan 21 + 28): 14 Port ¢6 2 chirc nang. Ngoai muyc dich danh cho xuat

nhap thong thuong nd con dung lam bytes cao cho cac dia chi b nhé ngoai.

+ PSEN (cho phép nap chuong trinh): 89S52 c6 4 chan tin hiéu diéu khién.
PSEN Ia tin hiéu diéu khién duoc xuat ra ¢ chan 29. Tin hiéu diéu khién nay cho
phép 1ap trinh & bo nhé ngoai va thuong duoc ndi véi cac chan OE cia EPROM
dé doc ma 1énh tir bo nhd ngoai vao thanh ghi dém cua 89S52. N6 xubng muc
thap nhat khi doc Iénh. M4 lénh doc tir EPROM, qua Bus dit liéu duoc chét vao
thanh ghi cua 89S52. Khi thi hanh chuwong trinh ttrt ROM n6i PSEN duoc gitr ¢

mirc cao ( trang thai khong tac dong).

+ EA (truy xuat ving nhé ngoai): 1a mot tin hiéu vao cé thé & mac cao hay muc
thap. Néu & muic cao 89S52 thi hanh chuong trinh & ROM ndi, 4K/8K chuong

trinh. Néu & murc thap, chuong trinh chi duoc thi hanh & bd nhé ngoai.

+ ALE (cho phép chét dia chi): 1a tin hiéu duoc xuét ra ¢ chan 20, rat quen
thuoc vai nhitng ai da tieng lam viéc vai vi xu ly 8085,8086 cua Intel. 89S52
dung ALE dé phan kénh cho timg Bus dia chi va Bus di liéu. Khi Port 0 dugc
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ding 1am Bus va bytes thap cua Bus dia chi - ALE 14 tin hiéu dung dé chét dia
chi vao thanh ghi chét bén ngoai trong nira dau chu ky may. Sau d6 Port 0 sin

sang dé truy xuat di liéu trong nira chu ky con lai.

+ Ngd vao dao dong noi: ¢ mot thach anh dugc ndi vao chan 19 (XTAL1) va
18 (XTAL2). C6 thé mic thém tu dé 6n dinh dao dong. Thach anh 12 Mhz
thuong dung cho ho IC MCs-51, trir IC80C31BH c6 thé ding thach anh 1én dén
16 Mhz. Tuy nhién, khdng nhat thiét phai dung thach anh ma c6 thé ding mach
tao dao dong TTL tao xung Clock dua vao chan XTAL 1 va lay dao cia n6 dua
vao XTAL2.

+ RST (RESET): ngd vao chan RST ( chéan 9) la chan master reset cua 89S52.
Khi n6 & muac cao nhat (trong khoang it nhat 2 chu ky may) cac thanh ghi noi

duoc nap Véi gia tri trong tng theo thi tu khai dong hé théng.

+Ngudn cung cap: 89S52 su dung ngudn cung cap Ve = 5V duoc cap vao chan
40, GND duoc ndi vao chan 20.

+ Port 3 (chén 10 + 17): la mét Port cong dung kép, ngoai chirc nang la Port

xuat nhap hai chiéu, cac chan cua Port 3 ¢d cac chire ning dic biét khac nhu sau:

Bang 2.2: Gigi thiéu mot sé chan 1C ho 8951

Bit Tén Chtrc nang
P3.0 RXD Nhan dix liéu
P3.1 TXD Phat di liéu
P3.2 INTO Ngét ngoai 0
P3.3 INT1 Ngit ngoai 1
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P3.4 TO Ngd vao Timer/couter O
P3.5 Tl NgG vao Timer/couter 1
P3.6 WI/R Poc dit liéu tir bo nhé ngoai
P3.7 RD Doc dir liéu vao bo nhé ngoai
P1.0 T2 Ng0 vao cua Timer/couter
P1.1 T2EX

- Céc thanh ghi co chirc nang dac biét:
+ Céc thanh ghi chuong trinh
+ Thanh ghi B

+ Con tré ngan xép

+ Con tro dir liéu

+ Cac thanh ghi Port

+ Cac thanh ghi b dinh thoi

+ Céc thanh ghi cong néi tiép
+ Céc thanh ghi ngat

+ Thanh ghi PCON

2.2. TONG QUAN VE LCD

Hién nay trén thi truong co rat nhiéu loai LCD véi mau ma va hinh dang

khac nhau. Dya vao kich c¢& va hién thi ta c6 thé chia LCD lam 2 loai chinh:

- Loai hién thi ky tu (character LCD) c6 cac kich ¢&: 16x1, 16x2,16x4,... mdi
ky tu duoc tao thanh bai mot ma tran cac diém sang khich thudc 5x7 hoic 5x10

diém anh.
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- Loai hién thi d6 hoa (Grafic LCD) den tring hoic mau, gom céac khich thuéc
1.47 inch (128x128 diém anh) 1.8 inch (128x160 diém anh), 2 inch (176x220

diém anh), ... duoc dung nhiéu trong dién thoai di dong, may anh sd, camera, ...

Hinh anh minh hoa hinh dang thuc té LCD:

Hinh 2.3: Hinh dang thuc té caa LCD 16x2

LCD duoc néi trong muc nay c6 16 chan, chirc niang cac chan dugc cho

trong bang sau:

Bang 2.3: Churc nang cac chan caa LCD

Chén Ky hiéu 1/0 Mb ta

1 Vs - Dat

2 Ve - Duong nguon 5V

3 Vee - Cap nguon cho diéu khién

4 RS I RS=0 chon thanh ghi Iénh. RS=1 chon
thanh ghi dix ligu

5 R/W I R/W=1 doc dir liéu. R/W=0 ghi dir liéu

6 E 1/0 Cho phép

7 DBO 1/0 Céc bit dir liéu

8 DB1 1/0 Cac bit dir lieu

17



9 DB2 1/0 Cac bit dir ligu
10 DB3 1/0 Cac bit dir ligu
11 DB4 1/0 Cac bit dir ligu
12 DB5 1/0 Cac bit dir ligu
13 DB6 1/0 Cac bit dir ligu
14 DB7 1/0 Cac bit dir ligu

- Chan duong ngudn +5v va dat twong tng thi Ve, duge dung dé diéu chinh do
tuong phan cua LCD.
- Chan chon thanh ghi RS (Registor select): ¢6 2 thanh ghi rat quan trong bén
trong LCD, chan RS dugc ding dé chon cac thanh ghi nhu sau: Néu RS = 0 thi
thanh ghi ma 1énh dugc chon dé cho phép ngudi ding giri dén mot 1énh nhu xo6a
man hinh, con tré vé dau dong,... Néu RS = 1 thi thanh ghi dit liéu dugc chon
cho phép ngudi ding gui di liéu can hién thi 1én LCD.
- Chan doc/ ghi (R/W): dau doc/ ghi cho phép nguoi dung ghi thong tin trén
LCD. Khi R/W = 0 thi ghi, R/W =1 thi doc.
- Chan cho phép E (Enable): chan cho phép E duogc st dung boi LCD dé chét
thong tin hién hitu trén chan dir liéu cua no, khi dix liéu duoc cap dén chan dir
liu thi mot mac xung tir cao xudng thap phai duoc ap dén chan nay dé LCD
chét dir liéu trén cac chan chét dir liéu. Xung nay phai rong tbi thiéu 450ns.
- Chén DO — D7: day 1a 8 chan dir liéu 8 bit, dugc dung dé giri théng tin Ién
LCD hoac doc noi dung cuaa cac thanh ghi trén LCD.

Bang 2.4: Cac ma Iénh cua LCD

Ma HEX Lénh dén thanh ghi caa LCD
1 X6a man hinh hién thi
2 Tré vé dau dong
4 Giam con tro (Con tré dich sang trai)
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6 Tang con tro (Con tro dich sang phai)
5 Dich hién thi sang tréi

7 Dich hién thi sang phai

8 TAt con tro, tit hién thi

A Tat hién thi, bat con tré

C Bat hién thi, tat con tro

E Bat hién thi, nhap nhay con tro
F Tat hién thi, nhap nhay con tro
10 Dich vi tri con tro sang trai
14 Dich vi tri con tré sang phai
18 Dich toan b hién thi sang trai
1C Dich toan b¢ hién thi sang phai
80 Ep con tré vé dau dong thtr nhat
CO Ep con tro vé dau dong thu hai
38 Hai dong va ma tran 5x7
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CHUONG 3.
THIET KE BQ PO LUONG TAN SO
3.1. SO PO KHOI CUA BO PO TAN SO PA NANG.

Bo do tan sb hién thi Ién LCD va yéu cau do dugc 3 loai xung 1a vuéng,
sin, tam gi4c qua tinh todn em quyét dinh chia dé tai 1am 3 khéi: khdi sira xung,
khéi tinh tan sb va khéi hién thi LCD.

So db khéi cua bo do tan sé:

Khéi hién thi
sO LCD

Khéi stra xung JU1 Khéi tinh tan

A 4

(dung KDTT)

Hinh 3.1: So do khéi caa bo do tan sb

3.2. KHOI SUA XUNG

41

Hinh 3.2: So d6 khéi sira xung
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- So d6 gom khéi khuéch dai khong dao va khéi so sanh dau ra cua khdi so
sanh luén luén la xung vuéng.

- Nguyén ly hoat dong: tin hiéu xung vuéng, sin, tam giac véi dién &p bat
ky duoc dua vao mach qua 2 con diode 6n ap dé git dién ap vao mach khdng
d6i, c4c tin hiéu nay sau d6 duoc dua qua khéi khuéch dai, tin hiéu ra caa khoi

khuéch dai dugc tinh theo cong thic:

Rg
V;
R—) in

P

Vout = (1 +

-Pau ra cua bo khuéch dai khong dao duge dua vao chan khong dao cua
bo so sanh so sanh véi dién &p chuan +5V néu dién &p & chan 3 16n hon hoic
bang 5v thi cho ra dién ap 5v con dién &p ¢ chan 3 ma nho hon 5v thi cho ra Ov,
nhu vay tin hiéu ra sau khau so sanh la tin hiéu xung vuéng c6 mic dién ap la Ov

va bv.
3.3. TINH TAN SO VA HIEN THI LCD.

3.3.1. Luu @6 thuit toan do tan s6

21



Bit dau

>
A

Pua fvao do

v

Do dai 3 (dai 1 - 10kHz)

f>10 Khz

1Khz < f < 10Khz

Po dai 2 (dai 100 — 1000H7)

f>100 H7

Do dai 1 (dai 1 — 100Hz)

100hz >f >1hz

Ngoai dai tan Xuét f

P\ Kétthac ~

Hinh 3.3: Luu dd thuat toan do tan sb



3.3.2. Lap trinh

Sau khi v& dugc luu db thuat toan em tién hanh Iap trinh cho IC 89552

bang ngdn ngir C va viét trén phan mém Keil C Version 3.

Sau dy 14 toan bo chuong trinh viét bang C nap vao IC.

#include <reg52.h>
#include<string.h>
#include <stdio.h>

#define DATA 0x378
#define STATUS DATA+1

sfr LCDdata = 0x80; /I Cong PO, 8 bit du lieu

sbit BF = 0x87,; I/ Co ban, bit DB7

sbit RS = P2/1; // Khai bao bit P2.1 xuat xung ra chon thanh ghi
sbit RW = P2/2; // Khai bao bit P2.2 xuat xung ra doc/ghi

shit EN = P2"0; // Khai bao bit P2.0 xuat xung ra cho phep chot du lieu
char x;

int dem,daitan;
float f,n;

unsigned char message[32];

/*::::::::::::::::: tao tre:::::::::::::::*/
void delay30ms(void) /[Tao tre 30ms
{

unsigned long j;
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for (j=0;j<30000;j++);

}
void delay(unsigned long int t) // Tao tre
{
unsigned long int i;
for(i=0;i<t;++i);
¥
void wait(void) // Kiem tra co ban cua LCD
{
RS =0; /I Chon thanh ghi lenh
RW=1; // Doc tu LCD
LCDdata = Oxff; Il Gia tri Oxff
while (BF) /I Kiem tra co ban
{
EN =0; // dua xung cao xuong thap de chot
EN=1; // dua xung cho phep len cao
by
¥
[*=======thiet lap lenh cho LCD=========%*/
void LCDcontrol(unsigned char x)
{
RS =0; /[ Chon thanh ghi lenh
RW =0; /[ ghi len LCD
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¥

LCDdata = x;

EN=1;
EN=0;
wait(); // doi LCD sang

void LCDwrite (unsigned char c)

{

¥

RS =1, /[ Ghi du lieu

RW = 0; /[ Ghi du lieu len LCD
LCDdata = c;

EN=1; /I Cho phep muc cao
EN =0; I/l Xung cao xuong thap
wait();

void LCDwrites(unsigned char*s)

{

unsigned char data lens,count;
lens = strlen(s);
for(count=0;count<lens;count++)

{
LCDwrite(*(s+count));
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void LCDinit(void) // Khoi tao LCD

{
LCDcontrol(0x38); /[ 2 dong va ma tran 5x7
LCDcontrol(0OxQe); // bat man hinh, bat ma tran
LCDcontrol(0x01); // Xoa man hinh
LCDcontrol(0x06); /] Tang con tro

by

void ngoaidaitan(void)

{
LCDcontrol(0x80); /I Ep con tro ve dau dong thu nhat
LCDwrites("Ngoaidai 0-10kHz ™);

b

void thuattoan(void) /[ tinh tan so

{
dem =0; // Gan bien dem =0
TH1 =TL1 =-100; // Nap gia tri byte cao va byte thap cho bo dem TH1
THO =TLO =0; /l xoa gia tri trong bo dem TO
TR1=TRO =1, // Khoi dong bo dem
while(dem<daitan); / doi co tran
TR1=TRO=0; I/ Xoa co tran TR1 va TRO
n = (THO0*256+TLO); Il 256 = 2"\8

¥

void main(void) // Chuong trinh chinh
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TMOD = 0x25; /[ Chon timer 1 - mode 2
IE = 0x88;
delay30ms();
LCDinit();
LCDcontrol(0x01);
LCDcontrol(0x80);
LCDwrites(" Do an TN: ");
delay(20000);
LCDcontrol(0x01);
LCDcontrol(0x80);
LCDwrites("GV:NG Doan Phong");
delay(20000);
LCDcontrol(0x01);
LCDcontrol(0x80);
LCDwrites("SVTH:DuongVanDuy ");
delay(20000);
LCDcontrol(0x01);
while(1) // vong lap vo han
{
daitan = 1000;

thuattoan();

f = n/100;

if (f>10)
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ngoaidaitan();
}
else if (1<f&&f<=10)
{
LCDcontrol(0x80);
sprintf(&message[0],"Freq : %0.3f KHZ "/f);
LCDwrites(&message[0]);
}
else if (f<=1)
{
daitan=10000;
thuattoan();
f=n;
if(10<f&&f<=1000)
{
LCDcontrol(0x80);
sprintf(&message[0],"Freq : %0.1f Hz "f);
L CDwrites(&message[0]);

by
else if (f<=100)

{
daitan=20000;

thuattoan();
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f=n/2;

if(0<=f&&f<10)

{
LCDcontrol (0x80);
sprintf(&message[0],"Freq:%0.1f Hz "/f);
LCDwrites (&message[0]);

¥
by
by

}
b
void ngatT1(void) interrupt 3 // Ngat timer 1
{
dem++,
TF1=0; I/ Xoa co TF1
TR1 =1,
}

3.3.3 M6 phéng
Sau khi lap trinh xong dé Kiém tra xem chuong trinh ctia minh di chinh
xéac chua em tién hanh mé phong mach dién trén phan mém Proteus.
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Sau khi md phong thanh cong em tién hanh vé so d6 nguyén ly:
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Hinh 3.8: So do nguyén ly mach hién thi LCD
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Hinh 3.9: Mach hién thi LCD
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CHUONG 4.
GIGI THIEU VE MACH TAO XUNG DUNG ICL8038

IC “L8038 CCJD” la mach tich hop nguyén khéi c6 kha nang phat xung
sin, vudng, tam giac véi do chinh xéc cao. Tan sé duoc lya chon tir 0.001 Hz dén
300 kHz bing cach sir dung mét trong hai linh kién tu dién hoic dién tré diéu
chinh bién — tan, c6 thé dugc thuc hién quét voi dién ap diéu chinh tir bén ngoai.
ICL8038 dugc ché tao nguyén khéi véi cong nghé tién tién st dung Diode rao
can Schottky, dau ra 6n dinh trén mot pham vi rong. cac thiét bi nay cé thé duoc

phan cach véi cac mach vong khoa dé giam do tréi nhiét d6 dén dudi 250

ppm/°C.
ICLS038
(PDIP, CERDIP)
TOP XEM
SINE WAVE[ vy
biéu chinh
SINE
2 13 | ne
Wave Out
TAMGIAC [T > | SINE WAYVE
ouT Diéu chinh
Chu k¥ nhiém VL;“ 11 | ¥-OR GND
FREQUENCY ‘
Piéu chinh 5 1o | THOIGIAN
Tu
v+l o | SQUARE
Wave QOut
FM BIaS| 7 g | FM Sweep
VAO

Hinh 4.1: So d6 chan ICL8038
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8 v+

i
HIEN TAI
NGUON
#1 : Sanh

#1

A
g
£

HIEN TAI
NGUON
#2
*
° LIl

- Tri sb cong suat cuc dai:

#® Y. OR GND
11

SINE
CONVERTER

Hinh 4.2: So d6 chiic nang cac khoi

3

Pién ap cung cap (tr -V dén +V) .o, 36V.

Dién 4p dau Va0 (ChAN DAL KY) ....covveeeeeereeeeeeee e, -V dén +V.
Dong dién vao (ChAN 4 Va5)......cccccvevvieece e 25mA.
Hiéu xuat chd 16m ludng dién (chan 3va 9).......cccvvevvenee. 25MA.
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- Thdng tin nhiét:

Do bén nhiét 0JA (°C/W) 0JC (°C/W)
CERDIP 75 20

PDIP 115 N/A

Nhiét d6 téi da chd ndi (b6 sir) 175°C.

Nhiét do ti da chd ndi (b6 nhua) 150°C

Nhiét do luu trix toi da -65°C dén 150°C
Nhiét d6 toi da chd han (han 10s) 300°C

- Piéu kién van hanh.
Pham vi nhiét do:
IC L8038 AM, 8038BM, 8038CM, ... -55 dén 125°C
IC L8O38AC, 8038BC, 8038CC, ... 0.0 dén 70°C
- Thdng sb ky thuat dién:

V cung cip = +10V hoic +20V, TA = 25°C, R.L = 10KQ, trir truong hop

kiém tra mach quy dinh.

: didukien 'C
Thong s6 ky hiéu k.‘;’ ' Lso3s don vi
iem tra
CC
Min typ  max
pham vi hoat Vcung  nguon
dong cung cap capV+, cungcap 10 - 30 V
dién ap V- don
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dong dién cung
cap

ddc diém tan sb (tat ca cac

dang séng )

dao dong cua tan
s6 Max

quét tan s6 FM
dau vao

pham vi quét FM
FM tuyén tinh
sy trdi tan sb
nhiét do

troi tan so voi
dién ap cung cap

dic diém cong
suat

song vuong,
dong dién do
dién ap béo hoa
thoi gian tang

thoi gian giam

| cung

cap

f Max

tan sb
quét

Af/AT

Af/AT

tR
tF

ngudn
cung cap
kép

V cung
cap 10V

ty 18 10:1
0 dén
70°C

trong
pham vi
dién ap
cung cap

dong 16m
=2 mA
R L=47
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Mot tu dién C duoc nap va xa, dong ngudn #2 diéu khién bat tat flip —
flop, trong khi dong nguon #1 1a lién tuc. Gia st rang flip — flop trong mot trang
thai nhu vay ma dong ngudn #2 va tu dién duoc nap voi dong dién I, dién 4p trén
tu dién ting tuyén tinh véi thoi gian. Khi dién 4p nay dat dén muac d6 so sanh Véi
ngudn #1 (dat tai 2/3 cua dién &p cung cap), fip — flop duoc Kich hoat, thay doi
trang thai va ct dong ngudn #2. Ngudn dong nay thudng mang mot dong 21, do
d6 tu dién c6 dong dién va dién ap giam tuyén tinh voi thoi gian. Khi n6 da dat
dén muc do #2 (dat ¢ 1/3 dién ap cung cap), fip — flop duoc kich hoat vao trang
thai ban dau cia nd va chu ky bat dau thém mot lan nira. Nhu vay song tam giac
s& duoc tao ra trén cac tu dién va flip — flop diéu ché ra séng vudng. Ca 2 dang
song nay déu duoc dua tryc tiép ra hai chan 3 va chan 9. Tuy nhién cac muc
ngudn dong co thé thay d6i va dugc diéu chinh boi cac dién tro bén ngoai trén
mét pham vi rong. Vi vay, voi hai dong dat o 2 gi tri khac nhau tir 1 va 21, bat doi
Xtng rang cua xuat hién tai vi tri chan s 3. Séng sin duoc tao ra bang cach cho
song tam giac thanh ludi phi tuyén (sin chuyén d6i). Mang luéi ndy cung cap

mot giam tro khang shunt nhu dién thé tam giac.

g T\ ,/\//

\
3

\

\

Hinh 4.5.a: Square Wave chu ky 50% Hinh 4.5.b: Square Wave 80%

Péi xang cua tat ca cac dang song co thé duoc diéu chinh bgi cac dién tro

bén ngoai. Co thé co hai cach thyc hién va duoc thé hién nhu trong (Hinh 4.3).

39



két qua thu duoc bang cach gi dién tro thoi gian Ra va Rg riéng biét. R kiém
soat phan ting cua s6ng tam giac, séng sin va mot phan caa soéng vubng. Do 16n
cua cac dung song tam giac dit & 1/3 dién &p V cung cap, do d6 phan ting cua

song tam giéc la:

1
t_CXV_CX§XVSUPPL&’XRA_RAXC
L1 0,22 X Veuyppry  0.66

Phan xudng caa séng tam giac, séng sin va mot phan séng vuédng la:

1
o CxV C X3 Vsuppry
Z 1 Bl 1i1|"IS]_H:"I::"]_.‘I’ 1i1|"ISI_H:"I::"]_.‘L’
2.(0,22) x ~SUPELY _ (0,22) x ~SUPPLY
B A
RARgC
~ 0.66 (2R, — Rp)
Nhu vay mot chu ky dat dugc 50% khi Ra= Rg
Néu chu ky nay thay doi trong mot pham vi nhé khoang 50%
. * ! T
#‘RA j Rp fHL Ra e Rg AL
I:v s ; 5o Il I:r . 5 5 g in_n_
8 ICLB038 sb—— AN 8 ICLB038 ib——e AN
I 11 22— S\ I 11 12 2——o N\ f\y
T $32K V- OR GND T ?IMK o V- OR GND
FIGURE 3A. FIGURE 3B.

Hinh 4.6: Két ndi véi dién tro thoi gian bén ngoai
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Dé giam thiéu su bién dang song sin tét nhat 1a mac mét dién tro 82k &
gitra chan 11 va chan 12 cua IC. Véi sy sip xép nay do bién dang cé thé dat
dugce dudi 1%. Pé giam hon nira hai chiét ap c6 thé duoc két néi nhu trong

(hinh 4.7) cach méc nay c6 thé giam bién dang song sin xudng duéi 0,5%.

» . 4 0

Rp R

s ICL8038 3sf—o W

10k02

10 11 12 1 2 —0%
J_ 100k0
c Ll

#2100k
10k

V- 0R GND

Hinh 4.7: Két ni véi duong ra giam ti thiéu d6 méo
Lua chon Ra, Rg va C:

Péi voi nhiéu tan sb dau ra, c6 mot pham vi rong caa RC c6 thé 1am viéc
véi hé thdng. Tuy nhién véi nhitng han ché nhat dinh dat trén d6 16n cua dong
dién cho tbi wu hiéu suat. O muac thap, cuong d6 dong dién nho hon 1 s& khong
phl hop vi & nhiét d6 cao s& gop phan gay ro ri tin hiéu. O dong cao hon
(I>5mA\), transistor betar va dién &p bdo hoa lam sai s6 ngay cang Ion. Hiéu suat
sé& t6i uu, do d6, dong dién thu dugc nam trong dai 10pA dén ImA. Néu chan 7
va chan 8 ngan mach

Ry x(V. -V « 10,220V, —V)
~ R,+R, R, R,

41



R;Vva R, hién thi chi tiét ¢ so do.

Mot cach tinh toan chua Rp gia tri cua tu dién nén duoc lua chon trong

khoang gid tri cao hon cua né.

Séng co thé phat véi ngudn cung cap duy nhat (10V dén 30V) hoic ngudn
cung cip dién kép. Po manh trung binh cua mét nira dién 4p cung cap s& 1am
tang mirc d6 chinh xac cua song sin va song tam giac, trong khi song vuéng
nhidu v&i nguon V* va GND. Mét ngudn dién kép cd céc lgi thé 1a cac song sin,
tam giac va vudng déu c6 xu huéng hudng vé GND. Pau ra caa song vudng
khéng duoc dam bao, mot dién tré nho cd thé dugc sir dung dé két ndi cac nguon
dién ap khac nhau, mién 1a cac nguon cung cap dién ap van nam trong dai hoat
dong (30V). Bing cach nay soéng vudng ra c6 thé twong thich TTL (dién tro tai
nho két ndi véi +5V) trong khi ban than IC duoc cung cap mot nguon dién &p

nuodi cao hon nhiéu.

Tan s6 cua may quét phu thudc vao dién &p mot chiéu tai chan 8 (duoc do
tr V*). Qua cach thay d6i dién &p nay tan sb cua song duoc thay doi theo. Doi
véi do sai s6 nho céc tin hiéu co thé duoc diéu chinh truc tiép tai chan 8, chi
bang cach thuc hién cung cap dién 4p DC cing véi mot tu dién C (hinh 4.8).
Khong can thiét phai st dung mot dién tro ndi gitra hai chan 7 va chan 8 cua IC,
nhung né cé thé duoc s dung dé ting tré khang dau vao tir 8kQ. Cac anh do
léch FM va quét tan s, tin hiéu duge diéu chinh nhod cach dit vao chan 8 ngudn
dién ap tich cuc (Hinh 4.9). Bang cach nay, d6 doc cac nguon dong dugc tao boi
c4c tin hiéu diéu chinh va pham vi quét rat I6n (vi du 1000:1) duoc tao ra ( F =
MINimMUM, Vweep = 0, tc 12 chan 8 = V*). Ngudn nudi phai duoc duy tri, tuy
nhién, dé diéu chinh dién ap cung cép, do d6 tan s6 s& phu thudc vao dién &p

cung cap. bién thé vé chan 8 cd thé tut xubng (1/3 V cung cap).
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Hinh 4.8: Két ndi cho tan sb diéu ché

SWEEP Ry Rg R
VOLTAGE

o—p 8 ICL3038

=
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— ANy
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10 12
+C %SH{
- o V= OR GND

Hinh 4.9: Két ndi cho quét tan sb

Pau ra song sin c6 tré khang dau ra tuong ddi cao (1kQ Typ). Mach cua
hinh 4.10 lap thém bo dém dé cd thé chinh bién d6 can dat dugc. OP AMP ¢6 thé
duoc st dung di kém vai mot ngudn cung cap dién ap kép cung véi tu dién bén
ngoai chan 10 dé co thé duoc ndi GND dé ngan chin sy dao dong cua ICL8038.
Hinh 4.11 cho thay mét diode chuyén dbi FET, diode ANDed vaéi mét tin hiéu

nhap nhay dau vao dé cho phép dau ra ludn ludn bat dau trén ciing mot do déc.
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Hinh 4.10: Tin hiéu sin ra khuéch dai dém

% Aa % Rg %15;{
-
[ 7 h' 5 9
8 ICLB038

2f—0

20K

o V+

INQH.I

1 10

1NS14

c T 2N43g | STROBE

100K

O
15V
+15V (+10V)
= -5V (-10V)
ON

Hinh 4.11: Giam d6 map mé tin hiéu & xung vudng

Dé co duoc giai quét tan s6 1000:1 cua ICL8038 thi dién ap trén dién tro
bén ngodi Ra va Rg phai giam gan nhu bang khong. Diéu nay doi hoi kiém soét
dién &p cao nhat tai chan 8 khong vuot qua dién ap tai dau Ra Rg 13 vai trim mV.

So dd Hinh 4.12 dat dugc diéu nay bang cach sir dung mot diode dé giam dién

44



a4p cung cap c6 hiéu qua trén ICL8038. Cac dién trd lon trén chan 5 giup giam

chu ky thay ddi véi tan sé quét.

Do tuyén tinh cua dién ap quét dau vao so véi tan s dau ra co thé duoc
cai thién dang ké bang céach sir dung mét OPAMP nhu duoc hién thi trong Hinh
4.14.

o +10V
*‘IN-#S?
DUTY CYCLE
T O1uF 1K é 15K
47K 47K
5 4 5 g o
10K

FHEQ_? B ICLB03S 3 o

10 11 12 2 _"m

s l ? DISTORTION
~ 0.0047pF
20K % 150 f T W 100K

- b i

o ~10V

Hinh 4.12: B tao dao dong bién am thanh tir 20Hz dén 20kHz

& a o Vet
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Vit o ’ o1- 1 5 B 4 _om
; SOUARE SINE WAVE
WAVE ouT

— 9 ICLBO0GE 2 —Qnufh
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INPUT 50— PHASE — AMPLIFIER Fil 8 " . - ?;JE WAVE
DETECTOR e 2 .
_4 J_ TIAING SINE WAVE
—— CAP. ADJ.

LOW PASS

FILTER T

- ‘ 4 o V-GND

Hinh 4.13: May phat dang song st dung 6n dinh VCO trong vong lap déng pha.
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HIGH FREGUENCY [ ' J_
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Hinh 4.14: Puong dién ap diéu khién bo tao dao dong

Tan sb 6n dinh cta né 1am cho ICL8038 1a diéu 1y tudng dé xay dung so
d6 khoi cho vong mach khéa pha nhu Hinh 4.13. Trong ung dung nay céac khoi
chtic ning con lai cua bd khuéch dai, cam bién cd thé dung mot sé IC cd sin
nhu: MC4344, NE5S62...
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Sau day 1a mot s6 hinh anh vé mé hinh thuc té ma em da 1am duoc:
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KET LUAN

Sau thoi gian 1am d6 &n tét nghiép, dudi su huéng dan tan tinh cua thay
gido TS. Nguyén Poan Phong, dén nay em d3 hoan thanh ban d6 an cua minh.
Noi dung chinh caa db an bao gém:

Phan kién thuc:
*Tim hiéu vé cac phuong phap do tan sb
*Tim hiéu vé ho vi diéu khién 8051
*Tim hiéu vé lap trinh C cho 8051
*Gigi thiéu vé ICL8038 phat xung da ning
Phan thiét ké thi cong:
*Xay dung so d6 khoi
*Thuat toan va chuong trinh diéu khién
*Thi cdng va chay thir mé hinh

Trong thoi gian lam d6 an t6t nghiép duoc sy quan tam caa cac Thay, CO
trong khoa Dién tu dong cong nghiép, dic biét 1a gido vién husng dan TS.
Nguyén Poan Phong di giup d& em tan tinh trong qué trinh tim hiéu va xay
dung md hinh. Tuy nhién do kién thicc con nhiéu han ché, nén ban d6 &n nay
khong tranh khoi nhitng sai sot, em mong nhan dugc su gbp y danh gia cua quy
thay co dé dé tai caa em duoc hoan thién hon.

Kinh chlic quy Thay, C6 ludn doi dao stc khoe va thanh céng trong cong
Viéc.

Em xin chan thanh cam on!

Hai phong, ngay thang nam 2013
Sinh vién thyc hién

Duong Van Duy
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