LOI MO PAU

Ngay nay, con nguoi cung voi nhitng ing dung cua khoa hoc k¥ thuét tién
tién ctia thé gidi, chiing ta dang ngdy mot thay doi, vin minh va hién dai hon. Su
phat trién cua k¥ thuat dién ti da tao ra hang loat nhiing thiét bi véi cac dic diém
ndi bat nhu do chinh xac cao, téc dd nhanh, gon nhe,... la nhiing yéu td rat can

thiét gép phan cho hoat dong ctia con nguoi dat hiéu qua ngdy cang cao hon.

bién tor dang tro thanh mdt nganh khoa hoc da nhiém vu. Dién tr da dap
ung dugc nhitng doi héi khong ngimg cua cac nganh, linh vuc khac nhau cho
dén nhu cau thiét yéu cua con nguoi trong cudc sdng hing ngay. Mot trong
nhiing tmg dung quan trong ctia nganh cong nghé dién tir 1a k§ thuat diéu khién
tir xa bang tia hong ngoai. Cling véi vi diéu khién, sir dung hong ngoai duoc tng
dung rat nhiéu trong céng nghiép va cic linh vuc khéc trong cudc sdng véi

nhiing thiét bi diéu khién tir xa tinh vi, dat duoc nang suét cao.

Xuét phat tir nhitng tng dung dé, em d4 nghién ctru va thiét ké mot mach
mg dung nho trong thu phéat hong ngoai va vi diéu khién 1a: “Thiét ké hé thong
diéu khién ma tran led tir xa bing tia hong ngoai”. D& tai nay gitp em hiéu rd
hon vé vi diéu khién, dong thoi nang cao k§ ning thuc hanh ciing nhu nhiing

mg dung ctia mach trong thuc té.

Tuy nhién trong qua trinh thuc hién do trinh do hiéu biét cia em con nhiéu
han ché, nén xay ra nhi€u sai so6t. Kinh mong thay c6 va cac ban gop y bo sung

dé em hoan thanh t6t dé tai tot nghiép nay.

Em xin chan thanh cam on!



CHUONG 1.
TONG QUAN VE PIEU KHIEN TU XA

1.1. GIOI THIEU VE HE THONG PIEU KHIEN TU XA
Hé thong diéu khién tir xa 1a mot hé thong cho phép ta diéu khién cac thiét
bi tor mdt khoang cach xa. Vi du hé théng diéu khién béng vO tuyén, hé théng
diéu khién tir xa bang hong ngoai, hé thong diéu khién tir xa bang cap quang day
dan.
So d6 két cau cua hé thong diéu khién tir xa bao gom:
- Thiét bj phat: bién d6i 1énh diéu khién thanh tin tirc tin hiéu va phat di.
- Puong truyén: dua tin hiéu diéu khién tir thiét bi phat dén thiét bi thu.

- Thiét bi thu; nhan tin hiéu diéu khién tir dudng truyén, qua qué trinh bién

ddi, bién dich dé tai hién lai 1énh diéu khién roi dua dén cac thiét bi thi hanh.

thiet bi | dudng thiét bi
phat truyen thu
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Hinh 1.1: So d6 két ciu hé thdng
Nhiém vu co ban ctia hé théng diéu khién tir xa:
- Phat tin hiéu diéu khién.
- San sinh ra xung hodc hinh thanh cac xung can thiét.
- T6 hop xung thanh ma.

- Phat céc t6 hop mé dén diém chap hanh.



- O diém chap hanh (thiét bi thu) sau khi nhan duoc mé phai bién dbi cac
mi nhan duoc thanh cac 1énh diéu khién va dua dén cac thiét bi, dong thoi kiém

tra su chinh xac ciia ma mao1 nhan.

1.2. MOT SO VAN PE CO BAN TRONG HE THONG PIEU KHIEN TU
XA

Do hé théng diéu khién tir xa c6 nhitng duong truyén dan xa nén ta can
phai nghién ctru vé két cau hé thong dé dam bao tin hiéu dugc truyén di chinh
xé4c va nhanh chong theo nhimg yéu cau sau:

1.2.1. Két cau tin tirc

Trong hé théng diéu khién tir xa do tin cdy truyén dan tin tirc c6 quan hé
rat nhiéu dén két cau tin tc. Noi dung vé két cdu tin tirc ¢6 hai phan: vé luong
va chat. V& luong c6 cach bién luong diéu khién va luong diéu khién thanh timg
loai xung gi cho phu hop, va nhitng xung d6 can 4p dung nhimg phuong phap
nao dé hop thanh tin tirc, dé c¢6 dung luong 16n nhat va do truyén dan nhanh
nhat.

1.2.2. Két cau hé thong
Pé dam bao cac yéu cau vé két ciu tin tirc, hé thong diéu khién tir xa co
cac yéu cau sau:
- Tbc do lam viéc nhanh.
- Thiét bi phai an toan tin cay.
- Két cau phai don gian.
Hé théng diéu khién tir xa c6 hiéu qua cao la hé théng dat tbc do diéu

khién cuc dai ddng thoi dam bao do chinh xac trong pham vi cho phép.



1.3. CACPHUONG PHAP MA HOA TRONG PIEU KHIEN TU XA

Trong hé thong truyén thong tin rdi rac hodc truyén thong tin lién tuc
nhung di duoc roi rac hoa tin tirc phai duoc bién doi thong qua mot phép bién
d6i thanh sb (thuong 1a sé nhi phan) roi duoc mi hoa va dugc phat di tir may
phat. O may thu, tin hiéu phai duoc thong qua cic phép bién doi nguogc lai véi
cac phép bién dbi trén: giai ma, lién tuc hoa.. .

Sy mi hoa tin hiéu diéu khién nham ting tinh hitu hiéu va do tin cdy cua
hé thong diéu khién tir xa, nghia 1a ting toc do truyén va kha nang chong nhiéu.

Trong diéu khién tir xa ta thuong ding ma nhi phan tuong Gng véi hé,
gdm c6 hai phan tir [0] va [1].

Do yéu cau vé do chinh xac cao trong cac tin hiéu diéu khién duoc truyén
di dé chdng nhiéu ta dung loai ma phat hién va sira sai.

Ma phat hién va stra sai thudc loai ma déng déu bao gém cac loai ma: ma
phat hién sai, ma sura sai, ma phat hién va stra sai.

Dang sai nham ctia cac ma duogc truyén di tuy thudc tinh chit ctia kénh
truyén, chiing ¢ thé phan chia thanh 2 loai:

- Sai doc 1ap: Trong qua trinh truyén, do nhiéu tac dong, mot hodc nhiéu ki
hiéu trong cac to hop mi c6 thé bi sai nhidm, nhung nhitng sai nhim d6 khong
lién quan dén nhau.

- Sai twong quan: Puoc giy ra bdi nhiéu twong quan, ching hay xay ra
trong tung chum, cum ki hi¢u ké can nhau.

Su lya chon cua ciu trac ma chéng nhiéu phai dua trén tinh chét phan bd

x4c suat sai nham trong kénh truyeén.



Hién nay 1y thuyét ma héa phat trién rat nhanh, nhiéu loai ma phat hién va

sta sai dugc nghién ctru nhu: ma Hamminh, ma chu ky, ma nhiéu cap.

1.4. SO PO KHOI CUA MOT HE THONG PIE KHIEN TU XA
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Hinh 1.2: So d6 khdi may phat

Khuéch Gidi dieu Khuéch Chap
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Hinh 1.3: So d6 khéi may thu

1.5. CAC PHUONG PHAP PIEU CHE TiN HIEU TRONG HE THONG
PIEU KHIEN TU XA

Trong ki thuat diéu khién tir xa, tin hiéu gdc khong thé truyén di xa duoc.
Do d6, dé thyc hién viéc truyén tin hiéu diéu khién tir may phat dén may thu ta
can phai diéu ché (ma hoéa) tin hiéu.

C6 nhiéu phuong phap diéu ché tin hiéu. Tuy nhien diéu ché tin hiéu dang
xung c6 nhiéu uu diém hon. Vi & day chung ta sir dung linh kién k¥ thuat s6 nén

linh kién gon nhe, cong suat ti€u tan nho va c6 tinh chong nhiéu cao.

Céc phuong phap diéu ché tin hiéu ¢ dang xung nhu:



- Diéu ché bién do xung (PAM).
- Diéu ché do rong xung (PWM).
- Diéu ché vi tri xung (PPM).

- Piéu ché mi xung (PCM).

1.5.1. Piéu ché bién d6 xung (PAM)

Tin hi¢u diéu Dao dong da hai mot trang
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Hinh 1.4: So dd khdi

Dbicu ché bién d0 xung la dang di€u ché don gian nhat trong cac dang diéu
ché xung. Bién do cua moi xung duogc tao ra ti 1€ véi bién do tirc thoi cua tin hidu
diéu cheé.

Xung 16n nhat biéu thi cho bién d6 duong cta tin hiéu 1ay mau 16n nhét.
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Hinh 1.5: Xung cua cac phuong phap diéu ché
Giai thich so d6 khoi:
- Khéi tin hiéu diéu ché: Tao ra tin hiéu diéu ché dua vao khdi dao dong da
hai.

- Dao dong da hai mot trang thai bén: Tron xung véi tin hiéu diéu ché.



- B0 phat xung: phat xung véi tan sd khong ddi dé thuc hién viéc didu ché
tin hiéu da diéu ché c6 bién d6 ting giam thay ddi theo tin hiéu diéu ché.
1.5.2. Piéu ché dp rong xung

Phuong phéap diéu ché nay sé tao ra cac xung c6 bién d6 khong d6i, nhung
bé rong cua mdi xung s& thay doi twong Gmg véi bién do tirc thoi cua tin hiéu
diéu ché, trong cach diéu ché nay, xung c6 do rong 16n nhat biéu thi phan bién
d6 duong 16n nhét cua tin hiéu diéu ché. Xung c6 d6 rong hep nhét biéu thi phan
bién d6 4m nhét cia tin hiéu diéu ché.

Trong diéu ché do rong xung, tin hiéu can duoc 1dy mau phai duoc chuyén
ddi thanh dang xung c6 do rong xung ti 1€ vdi bién do tin hi¢u léy mau. Pé thuc

hién di€u ché do rong xung, ta c6 thé thuc hién theo so d6 khoi sau:
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Hinh 1.6: So d6 khéi hé théng PWM
Trong so do khdi, tin hiéu diéu ché duoc dua dén khbi so sanh dién ap
cung va&i tin hiéu phat ra tr bd phat ham RAMP.
1.5.3. Piéu ché vi tri xung (PPM)
Véi phuong phap diéu ché vi tri xung thi cac xung duoc diéu ché cé bién

do va do rong xung khong thay ddi theo bién dd cua tin hiéu diéu ché.



Hinh thic don gidn cua di€u ché vi tri xung 1a qua trinh di€u ché dd rong
xung. DPiéu ché vi tri xung c6 vu di€ém la st dung it nang luong hon di€u ché do
rong xung nhung c6 nhugc di€m la qua trinh giai di€éu bién & may thu phtrc tap

hon cac dang diéu ché khac.
1.5.4. Piéu ché ma xung

Phuong phép diéu ché mi xung duoc xem 1a phuong phap chinh xac va

hiéu qua nhat trong cac phuong phap diéu ché xung.

Trong diéu ché ma xung mdi miu bién do cta tin hiéu diéu ché dugc bién
d6i bang sb nhi phan —s6 nhi phan nay dugc biéu thi bang nhom xung, sy hién
dién ctia mot xung hién thi bang [1] va sy thiéu di mot xung biéu thi bang mirc
[0]. Chi c6 thé biéu thi trén 16 bién dd khac nhau ciia bién d6 tin hiéu (mi 4 bit),
vi vay n6 khong duge chinh xac. Po chinh xac c¢6 thé cai thién bang cach tiang sd

bit. M&i ma n bit c6 thé biéu thi duwoc 2n mirc riéng biét cta tin hiéu.

Trong phuong phép diéu ché mi xung, tan s6 thir duge quyét dinh boi tin
hiéu cao nhét trong qué trinh xtr 1y, diéu nay cho thay rang néu nhimg miu thu
duoc 1€iy & muc 16n hon 2 1an tan sb tin hiéu thi tan sb tin hiéu mau duoc phuc
hoi.

Tuy nhién, trong thyuc té thong thudng miu thir & mirc d6 nho nhat khoang
10 1an so vdi tin hiéu 16n nhat. Vi vay tan sd cang cao thi thoi gian ldy miu cang
nho (mirc 14y mau cang nhiéu) din dén linh kién chuyén mach c6 téc do xir Iy
cao. Nguoc lai, néu sir dung tan s6 ldy mau thap thoi gian ldy miu cang rong,
nhung d chinh xac khong cao. Thong thuong nguoi ta chi sit dung khoang 10

lan tin hiéu nho nhat.

Piém thuén loi ctia phuong phap diéu bién xung 1a mic du tin hiéu AM rat

yéu, chiing hau nhu mat han trong nhiéu 6n xung quanh, néu phuong phap diéu



ché PPM, PWM, PCM la tin hiéu ché bfmg cach tach ra khéi tiéng on. Véi
phuong phap nhu vay, diéu ché ma xungPCM sé& cho két qua tot nhat, vi nd chi

can quyét dinh xung nao hi¢n dié€n, xung nao khong hién dién.

Céc phuong phéap diéu ché xung nhu PPM, PWM, PAM phan nao ciing
theo khiéu tuong tu. Vi cac dang xung ra sau khi diéu ché c6 sy thay d6i vé bién
d6, d6 rong xung, vi tri xung theo tin hiéu 1dy mau. Dbi voi phuong phap bién

d6i ma xung PCM thi dang xung ra 1a dang nhi phan chi ¢6 hai muc [0] va [1].

Pé mi hoa tin hiéu twong ty sang tin hiéu s6, ngudi ta chia truc thoi gian
ra nhitng khoang bang nhau va truc bién d6 ra 2n khoang cho 1 bit, néu sd mirc
cang nhiéu thi thoi gian cang nho, do chinh x4c cang cao. Tai mdi thoi diém 13y
mau bién d6 duoc do, roi 1y mirc twong tng voi bién d6 va chuyén doi dang nhi

phan. Két qua ¢ ngd ra ta thu duoc mot chdi xung (dang nhi phan).
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CHUONG 2.

PIEU KHIEN TU XA BANG TIA HONG NGOAI

2.1. KHAI NIEM VE TIA HONG NGOAI

Anh sang hong ngoai (tia hdng ngoai) 14 4nh sang khong thé nhin thiy
dugc bang mat thuong, c6 bude song khoang 0,.8um dén 0,9um, tia hdng ngoai

c6 van toc truyén bang van toc anh sang.

Tia hong ngoai c6 thé truyén di dugc nhiéu kénh tin hiéu. N6 tng dung
rong rai trong céng nghiép. Luong thong tin ¢ thé dat duge 3Mbit/s... Trong ki
thuat truyén tin bang soi quang dan khong can cac tram khuéch dai giita chumng,
nguoi ta co thé truyén mot luc 15000 dién thoai hay 12 kénh truyén hinh qua mot
soi to quang voi duong kinh 0,13mm véi khoang cach 10Km dén 20Km. Luong
thong tin dugc truyén di voi 4nh sang hong ngoai 16n gap nhiéu lan so voi song
dién tir ma ngudi ta van dung.

Tia hong ngoai dé hap thu, kha ning xuyén thau kém. Trong diéu kién tir

xa chum tia hong ngoai phat di hep, c6 huéng do d6 khi thu phai dung hudng.
2.2. NGUON SANG HONG NGOAI VA PHO CUA NO

Céc ngudn sang nhan tao thuong chtra nhiéu séng hong ngoai. Hinh dudi

cho ta quang pho ctia cac ngudn phat sang nay.

11
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Hinh 2.1: Quang pho cua cic nguén phat sang
IRED :Diode hong ngoai.
LA :Laser ban dan.
LR :BPen huynh quang.
Q  :Dbén thuy tinh.
W  :Bong dén dién voi day tiém wolfram.
PT :Phototransistor.

Pho ctia mit nguoi va phototransistor (PT) cling dugc trinh bay dé so

Pén thiy ngan gan nhu khong phat tia hong ngoai. Phd cua dén huynh

quang bao gom cac dac tinh cu céac loai khac. Pho cua transistor kha rong. No

khong nhay trong ving anh sang thay dugc, nhung né cuc dai ¢ dinh pho cia

LED héng ngoai.

Song hong ngoai c6 nhimg dic tinh quang hoc gidng nhu anh sang (su hoi

tu qua thau kinh, tiéu cuc...). Anh sang va séng hong ngoai khac nhau rat rd

trong su xuyén sudt qua vat chat. C6 nhitng vat mét ta nhin thdy “phan chiéu
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sang” nhung ddi voi tia hdng ngoai né 1a nhitng vat “phan chiéu t6i”. Co nhimng
vét ta thdy né dudi mot mau xam duc nhung voi anh sang hong ngoai né tré nén
trong sudt. Diéu ndy giai thich tai sao LED hdng ngoai c6 hiéu suit cao hon so
vo1 LED cho mau xanh 14 cdy, mau dé... Vi rﬁng, vat liéu ban dan “trong su6t”
d6i voi anh sang hong ngoai, tia hong ngoai khong bi yéu di khi né phai vuot
qua cac 16p ban dan dé di ra ngoai.

Tubi tho ctia LED hong ngoai dai dén 100000 gio (hon 11 nim), LED
hong ngoai khong phat sang cho loi diém trong cac thiét bi kiém soat vi khong
gdy su chuy.

2.3. LINH KIEN THU SONG HONG NGOAI

Nguoi ta c6 thé dung quang dién trd, phototransistor, photodiode dé thu
song hong ngoai gan. Dé thu song hdng ngoai trung binh va phat xa tir co thé con
nguoi, vat nong... Loai detector vdoi vat liéu Lithiumtitanat hay tdm chét déo
Polyviny — Lidendifluorid (PVDF). Co thé con ngudi phat tia hong ngoai véi do
dai song tir 8ms dén 10ms.

2.3.1. Quang dién tro

2.3.1.1. Cau tao

Két cAu ctia mot trong cac loai quang dién trd duoc trinh bay trong hinh

dudi.

Hinh 2.2: Ciu tao quang tr&
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Trong v6 chit déo co cira so dé anh sang chiéu qua, ngudi ta dit phim
thuy tinh 2, trén d6 c6 ranh cac dién cyc hinh lugc. Khoang cach gitra cac dién
cuc chira 16p ban dan. Cac dién cuc dan dién va duoc ndi dén cac chin cidm
xuyén qua vo. Dé bao vé 16p vo khoi bi 4m udt, ngudi ta phu 1én trén bé mit né
mot 16p son trong sudt. Ty theo loai quang dién trd bé mit lam viéc caa 16p

bién thién trong pham vi tur 0,01 dén 0,04cm2.

Ta lya chon quang dién tr¢ theo phé blrc xa clia vt chat. Nhiing loai
quang dién tré trong cong nghiép duoc ché tao bang Sulfit chi (JCA) duoc si
dung dé chi thi nhiét dong va tinh trang vat thé nung nong ¢ nhié¢t do tuong doi
thap (200°C + 400°C). Do dic tuyén phd cta ching (duong 1 hinh 1b) con cuc

dai nam trong khu vuc gin birc xa hong ngoai (1,8um dén 2,5um).

T},f NZEL

Hinh 2.3: Pic tuyén pho ciia quang dién tr¢ Sulfit chi

Dic tuyén phd cua loai Sulfit bil muyt (@C5) thé hién & dudng 2 hinh 1b
gan nhu cung dai budc song véi loai Sulfit Catmi (JCK) trong khu vuc anh sang

trong thay.
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2.3.1.2. Nguyén ly lam viéc

Hinh 2.4: So d6 nguyén ly
Qua trinh Iam viéc cua mach nhu sau:
- Khi chua chiéu sang mit quang dién trg, dong dién qua nd va mat ngoai
nho nhét goi 1a dong dién tdi.
- Khi chiéu sang mit quang dién trd véi chiéu dai bude song thich hop, dién
tré tinh thé ban dan giam dang ké. Hién twong ndy phu thudc vao chat ban dan

dugc st dung, do tap chét, chiéu dai buéc song.

- Gia tri dién tré phu thudc anh séang chiéu vao c6 thé thay doi tir MQ dén Q
2.3.1.3. Pic tuyén

a. DPic tuyén Volt - Ampere

- Pic tuyén V-A ting tuyén tinh v6i dong dién tdi cling nhu dong dién sang.
Dong dién téi kha 16n.

- Dong dién sang 1a dong qua quang dién trd khi c6 anh sang chiéu vao.

- Dong dién t6i 1a dong qua quang dién trd khi chwa c6 anh sang chiéu vao.

- Tu dac tuyén V-A ta nhan thay do nhay cua quang dién tr¢ phu thudc dién
ap dat vao no. Vi thé ngudi ta thudng st dung suat dd nhay kO dé danh gia quang

dién trd.

15
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Hinh 2.5: Dic tuyén Volt - Ampere

KO 12 dong quang dién trén mot don vi quang thong, ddi vai mot Volt dién
ap dat vao. Suat do nhay cua loai quang dién trd Sulfit chi nam trong gidi han tir
400 dén 500 pA/mV. Loai Sulfit bit muyt bang 1000 pA/mV. Loai Sulfit Catmi
nam trong giéi han 2500-3000 PA/mMV.

Nho sudt d6 nhay tich phan cao nhu vy, ciing nhu c6 phd bic xa hong
ngoai rong (pho cac burc xa nhiét) nén ching duoc st dung pho bién trong cac bd
chi thi va bo chuyén d6i nhiét.

b. Pic tuyén anh sing
Quang dién tré c6 dic tuyén anh sang khong tuyén tinh. Vi thé, ché do

dién ctia mach str dung thuong tinh theo dd thi diém sang va dac tuyén V-A.
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Hinh 2.6: Pic tuyén anh sang
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c. Tiéu chuin lwa chon dién ap
Tiéu chuan lua chon dién ap ngudn cung cip cho quang dién tré 1 phai
dam bdo:
- bién 4p trén quang dién tré Sulfit chi khi lam viéc trong thoi gian dai
thuong gidi han & 15V, con cong suat vai chuc W.

- Do nhay tich phan du cao cling nhu han ché cong suét toa ra trong quang

dién tré, vuot qua n6 sé dan t6i phan tmg khong thuan nghich.

- D3 nhay tich phan la cuong d¢ dong dién phat sinh khi mot don vi quang
thong chiéu vao (A/Im).

2.3.1.4. Ung dung

Duya vao nguyén ly lam viéc ciia quang dién tr¢ dugc ung dung vao nhi€u

linh vyc k¥ thuat sau:
- Phan tr phat hién.
- Do d6 sang trong quang phd.
- Lam cam bién trong rat nhiéu hé thong tu dong hoa.
- Bao v¢, bdo dong...
2.3.2. Diode quang
2.3.2.1. Cau tao

Diode quang thuong dugc ché tao bang gecmani va silic. Hinh 2a trinh
bay ciu tao cua diode quang ché tao bang silic (®,K-1) dung lam bo chi thi tia

lan cén buc xa hong ngoai.
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2.3.2.2. Nguyén ly

\ No
\ BN

Hinh 2.8: Nguyén ly lam viéc
Diode quang c6 thé lam viéc trong 2 ché do:
- Ché d¢ bién d6i quang dién.

- Ché d6 ngudn quang dién.
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a. Nguyén Iy trong ché d¢ bién doi quang dién

Lop p dugc mac vao cuc am cua nguon di¢n, 16p n mac voi cuc duong,
phan cuc nghich nén khi chua chi€u sang chi ¢6 dong dién nhé bé chay qua ung
vo1 dong dién nguogc (con goi 1a dong dién t61). Khi c6 quang thong dong dién

qua mdi ndi p-n tang 1én goi 1a dong dién sang.

Dong tong trong mach gdm c6 dong “t6i” va dong “sang”, cang chiéu 16p
n gan tiép thi dong sang cang 16n.
b. Nguyén ly lam viéc ciia diode trong ché dd ngudn phat quang dién (pin
mat tro)
Khi quang thong, cac dién tich trén mdi ndi p-n dugc giai phong tao ra stc
dién dong trén 2 cuc cua diode, do do, lam xudt hién dong dién chay trong mach.
2.3.2.3. Vai thong s6 ciia diode quang va pin mit troi

- Diode quang c6 thé lam vi¢c & 2 ché do vura néu, khi dung lam bg bién do
quang dién ta dua vao ndé mdt dién ap 20V, cuc dai chon loc nam trong gidi han

0,8um + 0,85um
- G161 han do nhay cua né ¢ trén budc song A = 1,2um.
- B9 nhay tich phan k = 4pA/Im

- Dbi v6i diode quang ché tao bang gecmani, 40 nhay nay cao hon 20
mA/Im.

2.3.2.4. Ung dung cia diode quang
- Do anh sang.
- Cam bién quang do toc do.

- Dung trong thién vin theo ddi cac ngoi sao do khoang cach bang quang.
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- Diéu khién tu dong trong may chup hinh.
- Diode quang Silic c6 thé 1am viéc & -50°C + +40°C.
2.3.3. Transistor quang

2.3.3.1. Cau tao

B
N

C

9\;_ ,
L

Hinh 2.9: CAu tao transistor quang

Hinh 2.9: trinh bay so do nguyén 1y cua transistor quang. Ba 16p n-p-n tao
nén 2 tiép giap p-n. Mot trong nhiing 16p ngoai c6 kich thudc nho dé quang
thong c6 thé chiéu vao giita 10p nén. Lp nén nay du mong dé dua 16p hip thy

lugng tir quang dén gan tiép giap p-n.

N

@ \‘\: =

Hinh 2.10: Mach tuong duong Ky hiéu
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2.3.3.2. Nguyén ly

Trong transistor quang chi c¢6 thé lam viéc & ché dd bién doi quang dién

(c6 dién ap ngoai dat vao). Tri sé dién ap nay khoang 3V dén 5V.

Xét hinh 3a: Mdi ndi BC duoc phan cuc nguoc lam viéc nhu mdt diode
quang. Khi c6 quang thong chiéu vaofnos tao ra dong dién dung dé 1am tac dong

transistor, dan dén dong I, tang 1én nhiéu lan so v6i dong diode quang.
Dong I dugc tinh nhu sau:
le=(Ip+ lp)(hee + 1)
ht : d6 loi DC.
I, : dong quang dién khi c¢6 anh sang chiéu vao mdi ndi BC.
lp : dong cuc B khi c6 phan cuc ngoai.

Khi cyc B dugc phan cuc bén ngoai. PO lo1 bi thay doi va tro khang vao

cua transistor duoc tinh:

Zin = Rin+ hee

Dong ro : leeo = hge + e

leho : dong ro cuc BC

Do o1 cang cao dap img cang nhanh.
2.3.3.3. Pic tuyén

Sau day gioi thiéu mot db thi dinh tinh cua quang transistor MRD 300.
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Hinh 2.11: Pic tuyén pho cua transistor MRD 300
| : Dong khi ¢6 4nh sang chiéu vao
2.3.3.4. Ung dung

Do transistor quang ¢6 d0 nhay 16n hon diode quang, nén pham vi Gng
dung cua nod rong rai hon.

Ung dung trong viéc dong ngit mach, diéu khién ty dong trong cong
nghiép...

Trong nhitng mach dién cam bién quang can do nhay cao
24. LED THU

2.4.1. Cu tao

T5v
1

biéndp qui

==
NG

3

Hinh 2.12: Ciu tao led thu
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2.4.2. Nguyén ly hoat dong

Gia st cac diéu kién phan cuc cho IC d hoan chinh, khi IC nhan tin hiéu
diéu khién tir diode phat quang, mach khuéch dai Op-Amp cua IC s& bién doi
dong dién thu dugc tir diode ra dién ap (di¢n ap nay duoc khuéch dai). Tin hi¢u
dién ap duoc dwa dén Smith trigger dé tao xung vudng, xung ndy cé nhiém vu
kich transistor ngo ra hoat dong, luc d6 ngod ra tai chan s6 2 cua IC & mirc thép,

tin hi¢u ngod ra tdc dong & muc 0, c6 thé dugc dung dé diéu khién gian ti€p mot

tai nao do.

Khi ngin anh sang chiéu vao thi nguoc lai transistor khong hoat dong dan

dén chan so 2 1én muc cao.

2.5. SO PO KHOI HE THONG PIEU KHIEN TU XA BANG TIA HONG

NGOAI

2.5.1. May phat

Phat l1énh
diéu khién

Ma
haa

L J

k J
]

L J

Dao dong tao
s0ng mang

Hinh 2.13: So d6 khbi may phat
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Giai thich so dd khdi may phat:

May phat c6 nhiém vu tao ra I¢nh diéu khién, mi hoa va phat tin hi¢u dén
may thu, I¢énh truyén di da duge diéu ché.

- Khéi phat 1énh diéu khién:

Khoi nay c6 nhiém vu tao ra 1€nh diéu khién tir nit nhin (phim diéu
khién). Khi mot phim duoc an ttrc 12 mot 1énh da dugce tao ra. Cac nut 4n nay co
thé 1a mot nit (& mach diéu khién don gian), hay mot ma tran nat (& mach diéu
khién chirc ning). Ma tran phim duoc bé tri theo ¢t va hang. Lénh diéu khién
dugc dua dén bd ma hoa dudi dang cac bit nhi phan tuong tmg véi timg bit didu
khién.

- Khéi ma héa:

Pé truyén cac tin hiéu khac nhau dén may thu ma chung khong 1an 16n
nhau, ta phai tién hanh ma héa cac tin hiéu (Iénh diéu khién). Khdi ma héa nay
c¢6 nhiém vy bién do6i cac 1énh diéu khién thanh cac bit nhi phan, hién tugng bién
d6i ndy goi 1a ma hoa. C6 nhiéu phuong phap ma hoa khac nhau:

o Diéu ché bién do xung.
o Piéu ché vi tri xung.

o Diéu ché do rong xung.
o Piéu ché mi xung.

Trong k¥ thuat diéu khién tir xa dung tia hong ngoai, phuong phép dicu
ché ma xung thuong dugc sir dung nhiéu hon ca, vi phuong phap nay tuong doi

don gian, dé thyc hién.
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- Khébi dao dong tao séng mang:

Khoi nay c¢6 nhi¢m vu tao ra song mang tan so6 6n dinh, song mang nay s¢

mang tin hiéu diéu khién khi truyén ra moi trudng.
- Khéi diéu ché:
Khéi nay c6 nhiém vu két hop tin hiéu diéu khién d¢3 ma hoa séng mang
dé dua dén khéi khuéceh dai.
- Khéi khuéch dai:

Khuéch dai tin hiéu di 16n dé LED phat hong ngoai phat tin hiéu ra moi

truong.
- LED phat:
Bién doi tin hiéu dién thanh tin hiéu hong ngoai phat ra moi truong.

2.5.2. May thu

Khuéch Tdch Gidi ma Chét
. > . — -
dai s6ng
Mach chip Khuéch dai
hanh

Hinh 2.14: So d6 may thu
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Giai thich so d6 khdi may thu:

Chtic nang cua may thu 1a thu dugc tin hiéu diéu khién tir may phat, loai
b6 song mang, gidi ma tin hi¢u diéu khién thanh céac 1énh riéng biét, tir d6 moi
1énh s& dua dén khéi chip hanh cu thé.

- LED thu:

Thu tin hiéu hong ngoai do mdy phat truyén téi va bién d6i thanh tin hiéu
diéu khién.

- Khbi khuéch dai:

C6 nhiém vy khuéch dai tin hiéu diéu khién 16n 1én tir tir, LED thu hong
ngoai dé qua trinh xur 1y tin hiéu dugc dé rang.
- Khéi tach s6ng mang:
Khéi nay c6 chic nang triét tiéu song mang, chi giit lai tin hiéu diéu khién
nhu tin hi¢u gui di tor may phat.
- Khbi giai ma:
Nhiém vu ctia khdi ndy 13 gidi ma tin hiéu diéu khién thanh céac 1énh diéu
khién dudi dang céc bit nhi phan hay cac dang khac dé dua dén khoi chap hanh

cu thé. Do d6 nhiém vu cia khoi nay rat quan trong.
- Khoi chot:

C6 nhiém vu gitt nguyén trang thai tac dong khi tin hiéu diéu khién khong
con, diéu nay co nghia 1a khi phat 1énh diéu khién ta chi tic dong vao phim 4n 1
lan, trang thai mach chi thay do6i khi ta chi tic dong vao nit khac thyc hién diéu

khién 1énh khéc.

- Khoi khuéch dai:
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Khuéch dai tin hiéu diéu khién du 1on dé tac dong dugc vao mach chéip

hanh.
- Khébi chap hanh:

C6 thé 1a role hay mot linh kién diéu khién nao d6, day 1a khdi cudi cung

tac dong truc tiép vao thiét bi thuc hién nhiém vu diéu khién mong mudn.
e IC diéu khién tir xa bang tia hong ngoai:

IC PT2248, PT2249, PT2250 la nhiing IC thu phat trong hé théng diéu
khién tir xa bang tia hong ngoai. Trong d6 PT2248 1a mach diéu IC phat xa diéu
khién c6 mi hoa kiéu ma tran. N6 va mach dién IC PT2249 phéi hop véi nhau co
thé hoan thanh bd diéu khién tir xa c6 10 churc nang; phdi hop véi mach dién IC
PT2250 c6 thé hoan thanh bd diéu khién tir xa c6 18 chirc ning, c¢6 hon 75 1énh
co thé phat xa, trong d6 63 1énh 1a 1énh lién tuc, co thé co nhiéu to hop phim; 12
1énh khéng lién tuc, chi c6 thé sitr dung phim don. T6 hop nhu vay c6 thé dung

cho nhié€u loai di€u khién xa cho cac thiét b1 dién.
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CHUONG 3.

CAC LINH KIEN DUNG TRONG HE THONG

3.1. VI PIEU KHIEN
3.1.1. Giéi thiéu ho vi diéu khién

Bo diéu khién don chip 8051 dugc cong ty INTEL ché tao vao nam 1980
1a san pham dau tién cta bo vi diéu khién MCS-51. Ngay nay, ho MCS-51 di ¢
trén 250 bién thé khac nhau va dugc hau hét cac cong ty ban din hang dau trén
thé gio1 ché tao, v&i s luong tiéu thu trén 4 ty mdi nam. Ho MCS-51 ¢ kha
nang (mg dyung rat rong rai, chiing c6 mat trong rat nhiéu san pham dan dung nhu
may giat, may diéu hoa nhiét do, 10 vi song, ndi com dién..., cac thiét bi dién tur
y té va vién thong, cac thiét bi do luong va diéu khién sir dung trong cong

nghiép,v.v... Dudi day la cau tric co ban cua cac bd vi diéu khién MCS-51:

it

!
Bus
O lasor [ AL HAM control

! 4 Z I

CPU e —
1 | | Il
M40 O ports TM“I e ':m
1 . ] j ] ) i b il )
OO 0O
PO P11 P2 P3

Hinh 3.1: CAu tric co ban cia MCS-51

M&i vi mach MCS-51 bao gém trong nd bd xt 1y trung tdm ( CPU ), bd
nhé chi doc ( ROM), bd nhd doc ghi ( RAM ), cac cong vao ra song song 8 bit

(I/O Port ), cong vao ra ndi tiép ( Serial Port ), cac bd diém va dinh thoi (Timer),
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khéi diéu khién ngit ( Interrupt control), khdi diéu khién bus ( Bus control) va
mach tao xung nhip (Oscillator). Giao tiép gitta CPU va cac khdi bén trong cia
MCS-51 duogc thuc hién qua cac bus ndi bd gém bus du liéu 8 bit, bus dia chi va
cac tin hiéu diéu khién khac. Céu trac trén cho phép coi MCS-51 nhu 1a mot may

tinh don chip 8 bit.
3.1.2. So' d6 va chirc ning cac chan

So dd cac chan ra trén vo cia cac vi mach MCS-51 nhu hinh duéi day

= 19 10
P1oC]1 40[vce 8l veo RXD]]
P1102 39 (1 P0.0 (ADO) 7 g%—z O
P120C]3 a8 P01 (AD1) 3 e 130
P13[]4 37 [1P0.2 (AD2) EE%E Al;,ES/EF;q%E‘S
P14[C]5 36 [1P0.3 (AD3) ;..Pl_g WR'bg
P15Cs a5 [1P0.4 (AD4) Zp12 ro'H
P16C7 34 [1P0.5 (ADS) PL1 o9
P1.7008 33 QP06 (ADE) HPLO P2.7—2?
RSTC]9 32[1P0.7 (AD7) 15 PE.B
(RXD) P3.0[] 10 31 NEAVPP Wl P2.35¢
(TXD) P3.1 O] 11 30 [ ALE/PROG 70 PE.12*
(W0 Pa2 ] 12 20 HFSER Bl pe-les
(INTT)P3.3[C] 13 28O P27 (A15) lacINTO 92:132
(T0) P3.4 ] 14 27[1P26 (A14) pe.ole!
(T P35 15 26 P25 (A13)
W Pasd 16 251P2.4 (A12) ApEsET Po.75S
(RO P3.7C] 17 24 QP23 (A11) Po.ém
XTAL2[] 18 23[OP22 (A10) 18| P0.S 35
XTAL1 O] 19 22[1P2.1 (A9) 19]%€ POYSE
GND [ 20 21 (P20 (A8) %1 53'3:37
3LEA’/VF’ PO.I%S
GND P00
o 8051

Hinh 3.2: So' do chan caa ho MCS-51

- Céac chan XTALI1 (19) va XTAL2 (18) dé méc thach anh cho mach tao
xung nhip cua MCS-51.

- Chan RESET (9) Ia tin hiéu vao tich cuc muc cao dé thiét 1ap lai trang
thai ban dau cho MCS-51.
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- Chan /EA (31) 1a tin hiéu vao, khi ndi /EA voi dat thi MCS-51 lam viéc
v6i cac b nhd ROM, RAM bén ngoai.

- Chén ALE (30) 14 tin hiéu ra ding dé chdt 8 bit dia chi thap (AO A7) khi

st dung bd nho ngoai.

- Chan /PSEN (29) 1a tin hiéu ra tich cuc murc thap ding dé doc ma 1énh tir
bd nhd chuong trinh bén ngoai khi /EA duoc ndi véi dat, khi /EA duoc ndi voi

+5v thi /PSEN luén khong tich cuc & mirc cao.

- Céac chan cong 0: P0.7 P0.0 (32 39) dugc dung lam cong vao ra khi /EA
duoc ndi véi +5v. Khi /EA ndi dat thi cong 0 duge st dung 1am bus dija chi va sd
liéu cho bo nhd ngoai. Khi d6, ¢ nira dau cua chu ky 1énh truy nhap bo nhé
ngoai, MCS-51 di ra cong 0 8 bit dia chi thap ( A0 A7), sau d6 cong 0 trd thanh
bus sb liéu 8 bit, do d6 phai dung ALE dé chét 8 bit dia chi thdp vao thanh chét
dia chi phan thap.

- Céc chan cong 2: P2.0 P2.7 ( 21 28 ) duoc dung lam cong vao ra khi /EA
duoc ndi vai +5v. Khi /EA duge ndi dat thi céng 2 dugc str dung dé dua ra 8 bit

dia chi cao ( A8 A15) cho b nhd ngoai.

- Cac chan cong 3: P3.0 P3.7 (10 17 ) ¢6 thé dugc dung lam cong vao ra
hodc dung cho chirc ning khac nhu sau: P3.0 (RxD) c6 thé duoc dung dé nhan sd
liéu ndi tiép P3.1 (TxD) co thé duoc dung dé phat so liéu ndi tiép P3.2 (INTO)
c6 thé dugce dung dé nhan ngat ngoai 0; P3.3 (INT1) c6 thé dugc dung dé nhan
ngat ngoai 1; P3.4 (T0) co thé duogc dung dé nhan xung clock Timer 0; P3.5 (T1)
c6 thé duoc dung dé nhan xung clock cho Timer 1; P3.6 (/WR) khi /EA nbi dat

thi n6 dugc dung dé dua ra tin hiéu diéu khién doc RAM ngoai.

- Céc chan cong 1: P1.0 P1.7 (1 8) dbi v&i nhém 8051 chi dugce st dung 1am

cong vao ra. Dbi v6i nhom 8052 thi chan P1.0 (1) c6 thé dugc dung dé nhan
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xung clock T2 cho Timer 2, con chan P1.1 (2) ¢6 thé duoc dung lam dau vao nap

lai cho T2EX cho Timer 2.
- Chéan GND (20) 14 dé ndi dat, con chan Ve (40) 1a dé cap ngudn cho vi
mach MCS-51
- Tat ca 32 chan ctia 4 cong PO P3 déu c6 thé dung dé 1am cac cong vao ra sb
liéu song song 8bit hodc dung lam cac tin hi¢u vao ra doc 1ap nhau.
3.1.3. Td chirc b nhé
Ho MCS-51 c6 khong gian nhd riéng cho chuong trinh va sé lidu & ca bén

trong va bén ngoai. To chirc bd nhé cia 89552 nhu trén hinh sau:

FEFFR
. By nhé BY nhé
R | By ahd by comey chuong <6 lidy
chuomg | . trinh ngodi
trinh CéicsFr ngodi
4K *h
128 byte 64K 61K
EEPROM
- o RAM (EPROM) | .0 RAM |

Hinh 3.3: So dd to chitrc b nhd

Khi /EA dugc ndi voi dat +5v thi bd nhd ngoai khong duge dung, MCS-
51 chi truy nhap EPROM trong dé doc md chwong trinh va cat s6 liéu vao RAM
trong. Khi /EA dugc ndi dit thi bd nhé chuong trinh ROM trong khong duoc st
dung, MCS-51 doc ma chuong trinh tir bd nhé chuong trinh ngoai bang tin hiéu
/PSEN, con bd nhé sb licu ngoai dugc truy nhap béng cac tin hiéu /WR va /RD,
do c6 bo nhé chuong trinh va bd nhé ngoai c6 thé ding chung bus dia chi A0

Al5.

Bo6 nhé sb licu trong cua ho MCS-51 c6 dia chi tor 00h dén FFh, trong do
nhom 8052 c6 du 256 byte RAM, nhém 8051 chi c6 128 byte RAM ¢ céc dia chi
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thép tr 00h dén 71h, vung dia chi cao tir 80h dén FFh duoc danh cho céc thanh
ghi chitc ning dic biét SFR. T chirc vung 128 byte thdp bd nhd sé lieu RAM

trong cia ho MCS-51 nhu trén hinh vé, n6 dugc chia thanh 3 mién.

- Mién céc biang thanh ghi chiém dia chi tir 00h dén 1fh c6 32 byte chia
thanh 4 bang, mdi bang c6 8 thanh ghi dugc danh sé tir RO dén R7.

Tai mdi thoi diém chi c6 mot bang thanh ghi c6 thé truy nhap va dugc goi
1a bang tich cuc. Dé chon bang tich cuc can nap gia trj thich hop cho cac bit RSO
va RSI cua thanh ghi tir trang thai PSW, mic dinh bang 0 1a tich cuc.

Mién RAM duoc dinh dia chi bit c6 16 byte 8 bit = 128 bit, chiém dia chi
tir 20h dén 1fh. Mi bit & mién nay duoc dinh dia chi riéng tir 00h dén 7fh nén co
thé truy nhap dén ting bit riéng 1& bang cac 1énh xur 1y bit. Ving RAM dugc
dinh 1a chi bit va cac 1énh x1r 1y bit 1a mgt trong nhitng dac tinh ndi bat dem lai

sttc manh cho ho bd vi diéu khién MCS-51.

- Mién RAM théong thudng c6 80 byte chiém dia chi tir 30h dén 7fh. Cac
thanh ghi chirc nang dic biét (viét tit theo tiéng Anh 1a SFR) 1a tap cac thanh ghi
bén trong cua bd vi diéu khién. Ho MCS-51 dinh dija chi cho tit ca cic SFR &
ving 128 byte cao ctia bo nhd sb liéu trong (xem hinh 2), mdi SFR ¢6 tén goi va
dia chi riéng, mot s6 SFR ¢6 dinh dia chi cho tung bit. Khi bat ngué)n hoac
RESET, tat ca cac SFR déu duoc nap gi tri dau, sau d6 chuong trinh can nap lai

gia tri cho cac SFR can dung theo yéu cau sir dung.
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T6 chirc 128 byte thap trong RAM:

FF FF
Fo|F7|Fe|Fs|ralm|m|F| RO | B
BEAM md réng
Eo|E7|E6|E5|E4|E|E2|EL] EO | ACC
3
80
7F D0|D7|Ds|D5|D4|D3 |D2|D1|D0| PsW
EAM da dung
30 Bs| - | - | - |Bc|BB|BA|BY|BE| 1P
oF 78| 7E[7D]7C[7B]7A] 79 [78
26|77 76|75 74|73 72 [ 71 ] 70 Bo|B7|B6|B5|B4|B3|B2|B1|BO| P3
2D |6F|6E|6D[6c]6B|6A ] 69 |68
2c|67] 66|65 |64]63]62]61 |60 as|aF| | |ac|aB|aalao|as| 1E
2B|sE[sE|sD|5c|5B]54 59 |58
24|57]56|53]54|353]352(51]50 a0|a7|as|as|aslas|az|a1]ao] p2
29 |4F|4E|4D|ac|4B 44|40 (48
28 (47 (464524234241 40 99| khéng dudc dia chi hod bit | SBUF
27|3F|3E|3D|3c|3B |34 ] 39 |32 9% | oF |9E |op|oc|oB|oa| 09| 95 |scon
26(37]36]35]34[33]32]31[30
25 |2F|2E|2D|2c|2B|24 | 20 | 28 90|97]96]05|04|03[02|a1] 00 | P1
24(27]26]25] 24 23] 2221 [20
23 [1[1E[1D]1c[1B]14]19 18 sD| khéng dirde dia chihod bit | THI
22(17]16|15]14]13] 12|11 ]10 8C| khéng dide dia chihod bit | THO
21|oF|oE|op|oc|oB|oa |09 |08 8B| khéng dwdc dia chihod bit | TLI
20{07] 06 05| 04|03 ]02]01 |00 8A| khdng ditde dia chihod bit | TLO
IF Bank 3 89| khéng dudc dia chi hod bit |TMOD
18 88 |sF|2E|2D|sc|eBlsAl 80| 88 | TCON
17 Bank 2 87| khéng dudc dia chi hod bit | PCON
10
OF Bank | 83| khéng dude dia chi hod bit DFH
08 82| khéng dudc dia chihod bit | DPL
07 Bank thanh ghi 0 81| khéngdudcdiachihoibit | SP
00|  (mic dinh cho RO -R7) 88 |87|96]85]84]e3]s2[21] 0 | PO

Hinh 3.4: So db t6 chic 128 byte thap trong ram ho 8051

Viéc truy nhap dén cac SFR chi c6 thé thyc hién bang phuong phap dia

chi truc tiép vai tén goi hoac dia chi ctia SFR 1a todn hang cua 1é€nh. Véi cac SFR
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c6 dinh dia chi bit, c6 thé truy nhdp va thay doi truc tiép ting bit ctia nd bang cac

lénh xr Iy bit. Bang 2 cho biét thong tin chii yéu vé cac SFR.

O nhom 8051ving 128 byte cao cia bd nhé s lidu trong chi ¢é cac SFR,
khong ton tai cac 6 nhd khac ¢ ving nhé nay. O nhom 8052 bd nhé sb liéu trong
c6 256 byte RAM, céc 6 nhé ciia ving RAM 128 byte cao chi ¢ thé truy nhap
dugc bang phuong phap dia chi gian tiép, con cac SFR ciing c6 dia chi nam
trong ving d6 nhung chi truy nhap dugc bang phuong phap dia chi truc tiép, vi

thé viéc truy nhap chung khong bi xung dot va nham 1an.
3.1.4. Pham mém lap trinh vi diéu khién

C6 thé viét trén ngdn ngir Assembler hodc cac ngdn ngit bac cao khac nhu
C, Basic, Forth... Tap 1énh Assembler cua ho MCS-51 c6 83 1€nh, duoc chia
thanh 5 nhom 1a cac 1énh s6 hoc, cac 1énh logic, cac 1énh chuyén s6 liéu, cac 1énh
xur 1y bit va cac Iénh r€ nhanh. Cac Iénh xur 1y bit la diém manh co ban cta ho
MCS-51, vi chung lam cho chwong trinh ngin gon hon va chay nhanh hon.
Chuong trinh Assembler dugc viét trén may tinh, sau d6 phai dich ra ma may

cua ho

MCS-51 bang trinh bién dich ASM51, rdi méi nap. Chuong trinh ma may
vao bo nhd cho trinh EEPROM (hodc EPROM) ¢ bén trong hodc bén ngoai
MCS-51.

Khi 1ap trinh bang ngdn ngit bic cao nhu C, Basic, Forth.... cling phai dich
ching ra mi may cua ho MCS-51 bang céc trinh bién dich twong tng, sau d6 nap
chuong trinh m3 may vao bo nhd chuong trinh. No6i chung, chuong trinh viét
trén ngdn ngit Assembler kho hon viét trén ngdn ngit bac cao, nhung khi dich ra
mi may s& ngan gon hon va chay nhanh hon cac chuong trinh viét trén ngon ngi

bac cao. B¢ viét va nap phan mém cho MCS-51, ban phai c6 cac cong cu 1a may
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vi tinh, trinh bién dich ngoén ngir sir dung ra ma may cua ho MCS-51 va bg nap
chuong trinh ma may tir may tinh vao bg nhé chuong trinh EEPROM trong Mcs-
51 hoac bd nhd EPROM ngoai.

3.2. CAU TRUC LED MA TRAN 8x32
3.2.1. Cau tao Led ma tran 8x32

Led matrix 8x32 ¢6 8 hang va 32 cot

Hinh 3.5: So dd két ni cua ledmatrix

Ma tran led bao gém nhiéu led don bd tri thanh hang va cot trong mot
v0.Céc tin hiéu diéu khién cot dugc ndi véi Anode (hoac Cathode) ctua tat ca cac
led trén cuing mot cot. Cac tin hiéu diéu khién hang cling dugc ndi v6i Cathode
(hoic Anode) cua tat ca cac led trén ciing mot hang.

3.2.2. Nguyén ly hoat dong

Khi c6 mot tin hiéu diéu khién & cot va hang, cac chan Anode cua cac led



trén cot tuong ung dugc cap dién ap cao, ddng thoi cac chan Cathode cua cac led
trén hang tuong ung duoc dugc cip dién ap thap. Tuy nhién luc d6 chi c6 mot
led sang, vi nd c6 ddng thoi dién thé cao trén Anode va dién thé thip trén
Cathode. Nhu vay khi c6 mot tin hiéu diéu khién hang va cot, thi tai mot thoi
diém chi c6 duy nhat mot led tai chd gip nhau ciia hang va cot 1a sang. Cac bang

quang bao véi s6 luong led 10n hon ciing dugc két ndi theo ciu tric nhu vay.

Trong truong hop ta mudn cho sang ddng thoi mot sé led roi rac trén ma
tran, dé hién thi mot ki tu nao do, néu trong hién thi tinh ta phai cép ap cao cho
Anode va 4p thap cho Cathode, cho céc led twong ng ma ta mudn sang. Nhung
khi d6 mot sb led ta khong mong mudn ciing s& sang ,mién 13 né nam tai vi tri
gip nhau cua cac cot va hang ma ta cap ngudn. Vi vay trong diéu khién led ma
tran ta khong thé str dung phuong phap hién thi tinh ma phai st dung phuong
phap quét (hién thi dong), co nghia 14 ta phai tién hanh cép tin hiéu diéu khién
theo dang xung quét trén cac hang va cot co led can hién thi. Dé dam cho mit
nhin thiy céc led khong bi nhdy, thi tan s6 quét nho nhat cho mdi chu ki 13
khoang 20HZ (50ms). Trong lap trinh diéu khién led ma tran bang vi xu 1y ta
cling phai str dung phuong phap quét nhu vay.

3.3. CAU TRUC IC 74HC595
3.3.1. Chirc nang

La mot IC ghi dich 8 bit két hop chdt dit liéu, ddu vao nbi tiép dau ra song
song. Chic nang thuong dugc dung trong cdc mach quét led 7 thanh, led
matrix... dé tiét kiém s chan VDK t6i da ( 3 chan ). C6 thé mo rong sd chan vi
diéu khién bao nhiéu tuy thich ma khong IC nao c6 thé lam dugc bang cach ndi

tiép dau vao dir liéu cac I1C vo1 nhau.
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3.3.2. So' do chan

PIN ASSIGNMENT

Qg 1e 16 0 Vee

Oc 2 15 0 Qp

o] 4 13 [] OUTPUT ENABLE
Qe [l 5 12 [] LATCHCLOCK
Qg O 6 11 [ SHIFT CLOCK
ay 0 7 10 [] RESET
GND ] 8 o sy

Hinh 3.6: So db chan 74HC595
Giai thich y nghia hoat dong ctia mot s6 chan quan trong:
- input
Chén 14 : dau vao dit liéu ndi tiép . Tai 1 thoi diém xung clock chi dua
vao duoc 1 bit
- output
QA=>QH : trén céac chéan (15,1,2,3,4,5,6,7)
Xuat dir liéu khi chan chan 13 tich cyc & mirc thap va c6 mot xung tich
cuc & suon Am tai chan chot 12
- output-enable
Chén 13 : Chan cho phép tich cuc & muc thap (0) .Khi ¢ mic cao, tit ca
cac dau ra ctia 74595 trd vé trang thai cao trd, khong co dau ra nao duoc cho
phep.
- SQH
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Chén 9: Chan dir liéu ndi tiép . Néu dung nhiéu 74595 méc ndi tiép nhau

thi chan nay dua vao dau vao ciia con tiép theo khi da dich du 8bit.
- Shift clock

Chan 11: Chan vao xung clock . Khi ¢6 1 xung clock tich cuc & suon

duong(ttr 0 Ién 1) thi 1bit dugc dich vao ic.
- Latch clock

Chan 12 : xung clock chdt dir lidu . Khi ¢6 1 xung clock tich cyc ¢ suon
duong thi cho phép xuat dir liéu trén cac chan output . luu ¥ c6 thé xuat dir liéu
bat ky lic nao ban muén ,vi du dau vao chan 14 dc 2 bit khi co xung clock &

chan 12 thi dir liéu sé& ra & chan Qa va Qb (cha ¥ chiéu dich dir liéu tir Qa=>Qh)
- Reset
Chan 10: khi chan nay ¢ mirc thap(mirc 0) thi dir liéu s& bi x6a trén chip)
So d6 hoat dong cua chip:

LOGIC DIAGRAM

SERIAL ‘
paTA § a4 By
:/D\J’ P 1 3 ‘
|t
2 O~
L2 0p
| 34, | PARALLEL
;T DATA
il aten [ U | ouTPUTS
REGISTER e |G
6 A
._-' uG
- Q4 |
SHIFT 11
cLock — ¢ —| B
1h (o SERIAL
RESET”;T : OH} DATA
LATCH 1 OUTPUT
CLOCK ; :
OUTPUT 13 YoE=Fie 16
2 GND = PIN 8

Hinh 3.7: so d6 chirc nang cac chan

38



3.3.3. Bang thong s6 chip

Bang 3.1: Bang thong s6 IC 74HC595

Symbol Parameter Value Unit
Vee DC Supply Voltage (Referenced to GND) -05t0+7.0 Vv
Vin DC Input Voltage (Referenced to GND) -05toVeg+05) V
Vout DC Output Voltage (Referenced to GND) -05toVee+05]| V
lin DC Input Current, per Pin +20 mA
lout DC Output Current, per Pin +35 mA
Ice DC Supply Current, Vo and GND Pins +75 mA
Pp Power Dissipation in Still Air, Plastic DIPt 750 mw
SOIC Packaget 500
TSSOP Packaget 450
Tstg Storage Temperature -65to + 150 Cc
TL Lead Temperature, 1 mm from Case for 10 Seconds ’C
(Plastic DIP, SOIC or TSSOP Package) 260

Pay 14 ic dau ra hoat dong & 2 mirc 0 &1 dong ra tim 35mA . dién ap hoat

dong <=7V . Cong suat trung binh 500mW

Dua vao bang tinh toan duoc céc thong sb khi thiét ké mach

3.3.4. Tan s6 dap ung

Bang 3.2: Tan s dap ung ctia IC 74HC595

Symbol Parameter Min Max | Unit
Vee DC Supply Voltage (Referenced to GND) 2.0 6.0 Vv
Vin: Vout | PC Input Voltage, Output Voltage 0 Vee vV
(Referenced to GND)
TA Operating Temperature, All Package Types -55 |+125 | °C
ir, i Input Rise and Fall Time Ve =20V 0 1000 ns
(Figure 1) Ve =45V 0 500
Veeg=6.0V 0 400
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Tai 6V thi tan sd vao dap ung khoang 400ns . Dya vao d6 chung ta se dua

duoc ra tan sd quét hop 1y.
3.4. IC PHAT HONG NGOAI PT2248
3.4.1. Chirc nang

Mach dién IC PT2248 sir dung cong nghé CMOS qui mé 16n dé ché tao 1a
mot loai linh kién phat xa ma hoa tia héng ngoai rat thong dung, pham vi dién 4p
nguén dién 1a 2,2V~5,5V. Vi st dung cong ngh¢ CMOS dé ché tao nén cong
suat tiéu tao cuc thap, dong dién trang thai tinh chi 10pA, nd c6 thé s dung
nhiéu t6 hop phim, linh kién bén ngoai rat it, ma s6 cua noé thich hop véi nhiéu
qui mé khéc, chi can ndi ngoai linh kién LC hodc bo dao dong gbm 1a co thé giy

ra dao dong.
bac tinh:
- Puoc san xuat theo cong nghé CMOS.
- Tiéu thy cong suat thap.
- Vung dién ap hoat dong: 2,2V-5V.
- St dung duogc nhiéu phim.
- [t thanh phan ngoai.
Ung dung:

B0 phat hong ngoai ding trong cac thiét bi dién tir nhu: Television, Video

Casette Recoder...
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3.4.2. So' do chan

PT2248

N
Vss [ 1 ) 16
XT []2 15
XT 13 14
K1 []4 13
K2 []5 12
K3 []6 11
K4 []7 10
K5 []8 9

_1Vece

I TXOUT
JTEST
 JCODE
JT3
T2
1T
K6

Hinh 3.8: So dd chan IC PT2248

IC PT2248 sir dung 16 chan v6 nhua kiéu cam thang hang.

- Chan 1: Vss la dau am cua dong dién noi véi dat.

- Chan 2: XT 1a dau vao ctia bo phan dao dong bén trong.

- Chan 3: XTN la dau ra cta bod phan dao dong bén trong, bén trong nod

khong c6 dién tré phan hoi.

- Chén 4 dén chan 9: (K1-K6) 1a doan dau vao tin hiéu ciia ban phim kiéu

ma tran.

- Chan 10 dén chan 12: T1-T3 két hop véi cac chan K1-K6 c6 thé tao thanh

18 phim.
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- Chan 13: (CODE) 1a dau vao ctia mi s, ding ma sb dé truyén tai va tiép

nhan.
- Chén 14: (TEST) la dau do thir, binh thuong khi st dung ¢ thé bo trong.

- Chén 15: (TXOUT) 1a dau ra tin hiéu truyén tai tin hiéu 12 bit thanh mot
chu ky, sir dung séng mang 38kHz dé diéu ché.

- Chan 16: (Vce) la dau duong cua ngudn dién noi véi dién ap mot chiéu

2,2-2,5V, dién ap lam vi¢c binh thuong 3V.

3.4.3. So’ d0 khoi bén trong

L,
x4~ Dao | Phin
TNy 3 Dong . Tan
h J
Bé Giai Ma
Y
Duy tri/ Phdt Sinh | % Mach Aeont
Tin Hiéu Khéng s >—" Pién
-~ ~ -
Lién Tuc bong Bo
£
4 ¥
K14 Mach [ L
K25 bién L4 . ,
K3.6 Phim Phat Sinh Tin Phit Sinh Tin
K4.7 Vio Hiéu Chidng Hi¢u Bit
K5.8
K6.9 ]
100 11 12 13
TL T2 T3 CODE

Hinh 3.9: So dd khdi IC PT2248
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Bén trong IC PT2248 do bd phan dao dong, bd phan tan, bd gid1i ma, mach
dién dau vao cta ban phim, bd phan phat ma s6... tao thanh. So dd logic bén
trong cia n6 dugc trinh bay nhu hinh trén.

3.4.4. Tham s ctia PT2248

Bang 3.3: Tham s6 cuc han ctia PT2248

Dic trumg Biéu twong Tham so Pon vi
Nguon cung cap Vec 5.5 N
Dicn dp vao/ra Vin Vss-0.5 -=> Vee+0.5 V
Ticu tan dicn ning Pd 200 mV
Nhiét @ hoat dong Topr 0-70 e
Nhiét do hwu trix Tstg -40 -> 125 °C
Dong di¢n ngo ra Tout -5 mA

Bang 3.4: Tham sb chu yéu ciia PT2248

Thong s6 Bieu Bieun Nho | Théong | Lon | Pon
tirone kién nhit dung | nhit | wi
Nguon ap cung cap Vee |Tatcacae | 22 - 50 | WV
chtre nang
hoat dong
Déng nguén cung cap Icc | Phim ma& - - 1.0 | mA
khong phu
tai
Dong dién Istb |Tateca - 1.0 10 uA
phim tat.
dimg dao
dong
Kl1-k6 | Dién | “H” Vi - 0.8 - Vee V
I ap | Level Vec
N | CODE “L” Vi - 0 - 0.5 V
P Level
U “H | Ly | vi=3V | 20 40 60 | uA
T | K1-K6 | Dong | Level
dién | “L” In Vi=0V -1.0 - 1.0 | uA
evel
“H” Tor Vo=2V | -500 - - ud
O | TI-T3 | Dong | Level
U dien | L | I | Vo=2V | 30 _ - |ua
T Level
P “H” Ton Vo=2V | -0.1 - - méa
U [ TXout | Dong | Level
T dién “L” T Vo =2V 1.0 - - mA
Level
Bién tré hoi tiép tao dao Rf - - 500 - K
dong
Tan sa dao dong fosc - 400 455 600 | Khz
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3.4.5 Nguyén ly hoat dong

Trong IC PT2248 c6 chira bd ddao pha CMOS 1a dién tré dinh thién cung
ndi bd dao dong bﬁng thach anh hodc mach dién dao dong cong hudng. Khi tan
sb cua bd phan dao dong thiét ké xac dinh 1a 455kHz, thi tan sb phat xa song
mang la 38kHz. Chi khi c6 thao tac nhan phim moi co thé tao ra dao dong, vi thé
dam bao cong suat clia né tiéu hao thap. N6 co thé thong qua cic chan K1 dén
K6 va dau ra thir ty thoi gian chan T1 dén T3 dé tao ra ban phim 6x3 theo kiéu
ma tran. Tai T1 6 phim duoc sap xép c6 thé tiy chon dé tao thanh 63 trang thai

tin hiéu lién tuc dua ra dugc trinh bay & hinh dudi:

T1 T2 T3
. L A
Kl {f 1\‘} -ff? \j (13
e A M
1 T L
L £ s
K2 {2 {8} (14
T
s -“\.I I.r’"- T, I.-"a Y
K3 {3} [ @} |15 |
N L R
g T T
Ki {4 ) (10 ‘18
S ~Y \_/
T 1 I
Y Ty Py
K5 { 5 | {11} 117 |
\h]_/ \_T_/ m.l.f
xe ——(& ——(19—(19)
= N’ )
(H) (81) (52)

Hinh 3.10: Cac phim ma tran cua IC PT2248
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Hai hang phim & T2 va T3 chi c¢6 thé sir dung phim don, hon nita, mdi khi
an vao phim mot lan chi c6 thé phat xa mot nhom mach xung diéu khién ra. Néu
nhu cac phim & cing hang dong thoi duge 4n xudng thi thir ty vu tién cta no 1a
K1>K2>K3>K4>K5>K6. Khong c6 nhiéu phim chirc ning trén cing mot dudng
K, néu nhu dong thoi nhan phim thi thir tw wu tién cta né 1a TI>T2>T3.

Lénh phat ra cia ndé do ma 12 bit tao thanh, trong d6 C1~C3 (CODE) la
mi s6 nguoi dung, c¢6 thé dung dé xac dinh cac mé thirc khac nhau, t6 hop
C1,C2 phéi hop v6i mach dién IC thu PT2250; t6 hop C2,C3 phdi hop véi mach
dién IC thu PT2249. Lénh phat ra 12 bit nhu ¢ bang sau:

Bang 3.5: Ma bit cua IC PT2248

c1 C2 C3 H S1 52 |D1 D2 D3 D4 D5
Do
Mai ngudi dung Ma lien tue/khong M3 phim dau vio
lién tuc

Cac bit ma C1, C2, C3 duoc thuc hién bang viéc ndi hay khong ndi cac
chan T1, T2, T3 véi chan code bang cac diode. Néu ndi qua diode thi cac C
tuong Gng tré thanh [1] va & [0] thi khong duoc ndi. H, S1, S2 13 dai dién cho ma
s6 phat xa lién tuc hodc ma s6 phat xa khong lién tuc. N6 ddi tng véi cac phim
T1, T2, T3. D1 dén D6 13 m3 sb cua sb licu phat ra. Phim cua né va su ddbi ung

ma quan hé v&i nhau nhu trong bang sau:
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Hinh 3.6: Bic diém cdc phim

Phi S6 ligu Diura
m
Sé |H|S1|S2|D1|D|D|D4|D5|D6 | Hinh thifc
213
1 tltolol1lololol0O| O Lifn tuc
2 |1|{o|l0|O|1|OlODO|O]|O Lién tuc
3 |1{o|l0o|OjOojLl|O|O]|O Lién tuc
4 J1jojojofojOo]1 OO Lién tuc
5 [1|0j0|0O]J0O]j0O]O |1 |0 Lién tuc
6 |1L|lojolo|olOo|lO|O]1 Lién tuc
7 |oj1|o|1|o|lo|0 |0 |Q |Ehomsleame
8 oli1lolol1lolo | o | o |Ehéeghéntme
9 |o|l1|o|lo|o|l1]|0 |0 |Q |Fhémslnme
10 lol1lolololol 1| 0| |Fhénzhénrme
11 lol1lololololo | 1 | o |Fhénzhénrme
12 |oj1|o|o|o|o| 0| 0O | 1 |Hhénshéntue
13 |ojoj1|1|o|0o|0| 0| Q |Fhéasheatue
14 |ojoj1|o 1|00 | 0| Q |Fhéashéatue
15 |ojoj1|0o|o|1]|0 ]| 0| Q |Fhéasheatue
16lol ol 11 ol ol ol 1|l ol qfEhdnsléntue
1710l ol 11 ol ol ol o] 1| qfFhdnsliéntue
1glol o 1l ol ol ol ol ol 1|FkSegléntuc
Dang xung phat ra:

Khi ti 1& chiém tréng ciia mach xung dwong hinh séng do mach dién
PT2248 phat ra 1a % dai dién 1a [0] khi ti 1 chiém tréng cia mach xung duong 13
4/3, dai dién cho [1]. Bét luan 1a [o] hay [1] thi ching dugc phat ra mach xung
duong duoc diéu ché trén song mang 38kHz, ti 1& chiém trong cia song mang la

1/3, nhu vay c¢o loi cho viéc giam cong suat tiéu hao.
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la

-

Bit 0

Bit 1

Viéc phat ra ctua mdi mot chu ky theo thtr tu ndi tiép Cl, C2, C3, H, SI,
S2, D1, D2, D3, D4, D5, D6 co6 téng chiéu dai duoc do 48a, trong d6 a= Y4 chu
ky mot mi. Phuong phap tinh cta a 1a: a= (1/fos) 1925 (fosc 12 tAn s6 xung nhip hé
théng — thach anh). Khi 4n phim khong lién tuc, dau ra ma chi phat ra 2 chu ky,
khi 4n phim lién tyc, dau ra mi s& phat ra lién tuc, gitra 2 nhom dimng lai 280s

nhu hinh duéi trinh bay:

Hinh 3.11: Dang xung phat ra

I

MaA nguroi ding

Ma tin higu
lién tuc / ma tin
hiéu khong lién

tuc

F Y

48a

M4 ngd vao

IR

Hinh 3.12: Dang song truyén
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- Thot gian cua bit “a” phu thudc vao tan s6 giao dong va dugc tinh boi

cong thuc:

1
a fosc X 192
- Tin hi¢u khong lién tuc:
48a 48a
60a « > 80a < >

Hai tir Iénh
Hinh 3.13: Xung ra cua tin hiéu khong lién tuc

Khi nhan bat ky mot phim khong lién tuc, tin hiéu khong lién tuc chi
truyén 2 tir 1énh dén ngd ra.

- Tin hiéu lién tuc:

80a 208a 80a
TXout | i L |

48a 48a 48a 48a

Hai tir lénh Dung

Hinh 3.14: Xung ra cua tin hiéu lién tuc

Khi nhan bat ky mot phim lién tuc, tin hiéu lién tuc s& lap lai chu ky sau

khi truyén 2 tir 1énh va thoi gian dimg cho dén khi phim khong duge nhén nira.
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3.5. IC THU HONG NGOAI PT2249 VA PT2250
3.5.1. Chirc nang

Hai IC nay ciing dugc ché tao bang cong nghé CMOS, chung di cip véi
IC phat PT2248 dé tao thanh mot bo IC thu-phat trong diéu khién tir xa bang tia
héng ngoai.

VDD OSC Codel Code2SPL SP2 SP3 SP4
/ m™ m 1 1 1 i

16 13 9

) P12249

L 4 g
7T 7T 1T LT [T CJT C1 [T
GND Rxin HPL HP2 Hp3: HP4 HP5 5P3

VDD 0SC Codel Code2SPI SP? SP3 SP4 SPS SP6 SP7 sps
| o T e e N s N s N o N o A e e N e e N |

24 21 17 13
) PT2250

1 4 5 12

1T 7 7 7 7 7 J J 7 CJ J g
GND Rxin HPl HP? gp: HP4 HPs HPs CP? CPLl 5P10 SDPO

Hinh 3.15: So dd chan IC PT2249 va PT2250
bac tinh:
- Tiéu tan cong suat thap.

- Kha nang chong nhi€u rat cao.
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- Nhan duogc ddng thoi 5 chire ning tir IC phat PT2248.

- Cung cap bo tao dao dong RC.

- BO loc s6 va bd kiém tra ma ngin ngira sy tac dong tir nhitg ngudn sang
khac nhau nhu dén PL. Do d6 khong anh hudng dén d6 nhay ciia mét thu.

DPdi v6i dé tai nay, ta lya chon st dung IC PT2249.

3.5.2. Chirc nang cua cac chan IC PT2249

- Chan 1 (Vss): 1a chan mass duoc ndi voi cuc 4m cta ngudn dién.

- Chan 2 (Rxin): 12 dau vao tin hiéu thu.

- Céc chan 3-7 (HP1-HP5): 1a dau ra tin hiéu lién tuc. Chi can thu duoc tin
hiéu twong tmg véi dau ra nio thi dau ra d6 sé& luon duy tri & mirc logic “17.

- Céc chan 8-12 (SP5-SP1): 1a dau ra tin hiéu khong lién tuc. Chi can thu
duogc tin hiéu twong tng voi dau ra nao thi dau ra d6 s& duy tri ¢ mac logic “1”
trong khoang thoi gian 1a 107ms.

- Chan 14 va 13 (CODE 2 va CODE 3): d tao ra cac t6 hop ma hé thong
giita phan phat va phan thu. Mi sb cta hai chan nay phai giéng t6 hop mé hé
théng ctia phan phat thi méi thu dugc tin hiéu.

- Chan 15 (OSC): dung dé ndi véi tu dién va dién trd bén ngoai tao ra dao

dong cho mach.

- Chan 16 (Vce): 1a chan dugc ndi voi cuc duong ciia ngudn cung cap.
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Vee Wss HP1 HP2
Y Y s
o S e v
&
. O . HP3
08C V. 0sC * TIMING & - U W
- | CONTROL T I
i p —( ) HP4
vl
T ) HP3
N 5
i r E _:\1 ) S
e FILTER REGISTER 1 F J
E ™y
R ) 5P3
Y N AN
R S T
CODE 2 CODE 3 5Pl  SP2
Hinh 3.16: So d6 khéi IC thu PT2249
3.5.3 Tham s ciia IC thu PT2249
Bang 3.7: Tham s6 cyuc han cua IC thu PT2249
Tham s6 K+ hieu (3ia tri ci'c han Bdn vi
Dién dp nguon Vop 6 \Y
dién
Dién dp vaolra "/ V- Vi 0.3 ~Vpp + v
ouT 0.3
Coéng suit ton hao Pp 200 mW
Nhiét do lam viéc Topr -20 ~75 °C
Nhiét do cit giif Ts1e -35 ~125 °C
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Bang 3.8: Tham s6 chu yéu cua IC thu PT2249

Thong Bicu bieu Nho | Thong | Lon | Pon
0 nrong kién nhat | dung |nhat | vi
Di¢n ap nguon Vece | Hoat dong tatca | 2.3 - 5.0 Vv
cung cap chirc nang
Dong nguon Icc | Phim m¢ khong | - - 1.0 | mA
cung cap phu tai
Tan s6 dao dong fosc Vee=35V 25 34 41 | Khz
Dong Mitc cao Ton Vo=4V -1.0 - - mA
ra Mitc thap Ior Vo=1V 1.0 - - mA
Dién trdé kéo lén Rup 150 300 450 K
Dong vao I V=5V -1.0 - 1.0 | uA
Ngo Dien ap v
Vao ngudng ngo Vi 2.0 25 3.0
tin Vao
hiéu | Pién ap kich | Vg - 0.6 - V
ngo vao
Dong PT2249 RXin=0 - -
tat Isz OSC=5V 300 | uA
tha noi ngd ra
dién Miic Tor Bo tit cd diu 1.0 - - | MA
dau ra dién ra, vV =4v
thip
Dong Miic Im Pau -1.0 - 1.0 | pA
dién | dién cao Code , Vg=3V
dau
VAo
Bién trd kéo trén | Rup Piu code 10 20 40 KO
bién ap ngudng | Viy Pau Rym 2.0 2.5 3.0 W
cua mach dién
diu vao
Do réng cua dai | Vi, R - 0.8 - WV

3.5.4. Nguyén ly hoat dong

Sau khi IC phat PT2248 phat tin hiéu (2 chu ky) di, tin hiéu s& duoc mat
thu tiép nhén r0i dua né dén chan Rxin. Chan Rxin c¢6 nhiém vu s& chinh lai
dang song cua tin hi¢u cho chuan. Sau do, tin hiéu dugc dua t&i bd loc sd. B loc

s0 ¢6 nhiém vu loc 1ay cac dit li€u r61 dua dén thanh ghi. Dir li¢u dau tién dugc
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lwu vao thanh ghi 12 bit. Tiép dén, dit liéu thir hai s& dugc nap vao thanh ghi. Dix
liéu dau tién s& dugc dua qua bd dém ngd ra néu mi ctia ndé khdp voi ma cua
phan phat. Truong hop, ma cua dit liéu khong khép v6i ma cua phan phat thi qua
trinh s€ duoc 1dp lai. Khi cac dit li¢u nhan da dugc thong qua, ngd ra s€ chuyén

tor murc thap 1én muc cao.

12 BITS 12 BITS

TIN HIEU
- " ) ez (2222
NHAN o|8|0 9

318 (= 2el=]|2 (222 ]2

(oa]

DU LIEU PAU TIEN DU LIEU THU HAI

Hinh 3.17: Thanh ghi 12 bit
T6 hop ma hé thong giita IC phat PT2248 va IC thu PT2249:

Bang 3.9: Bang ma hé thong

PT2248 PT2249A Series
Cl1 C2 C3 C2 C3
1 0 0 0 0
1 0 1 0 1
1 1 0 1 0
1 1 | 1 1

- Vi PT2249 khong c6 chan C1 nén chan C1 ctia PT2248 mdc nhién & mirc
logic “1. Qua bang ma hé thong, ta thdy rang t6 hop mi cua cac chan C2 va C3
ctia hai IC phai gidng nhau, d6 12 ma hé thong.

- Céc chan C1, C2 va C3 s& ¢ muc logic “1” néu mic mot diode gilta chan
Cn (n=1,2,3) v6i chan CODE va dugc ndi xudng mass. Nguoc lai, cic chan C2

va C3 s€ & muc logic “0” néu khong mac diode ma noi thang xudng mass.
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Bang 3.10: Bang d6i tmg quan hé phim/m3 gitta 1C PT2248 va IC PT2249

So M4 dit liéu Dang
phim _ Xung Ngo
ben | H|[S1|S2| DI | D2 | D3 | D4 | D5 | D6 Ra Ra
phat |T1|T2|T3| K1 | K2 | K3 | K4 | K5 | K6
1 110]0 1 0 0 0 0 0 | Liéntuc | HPI
2 110]0 0 1 0 0 0 0 | Liéntuc | HP2
3 1 0]0 0 0 1 0 0 0 | Liéntuc | HP3
4 1 10]0 0 0 0 1 0 0 | Liéntuc | HP4
5 110]0 0 0 0 0 1 0 | Liéntuc | HP5
7 0(1]0 1 0 0 0 0 0 Khong | SPI
lién tuc
8 0(1]0 0 1 0 0 0 0 Khong | SP2
lién tuc
9 0(1]0 0 0 1 0 0 0 Khong | SP3
lién tuc
10 0(1]0 0 0 0 1 0 0 Khong | SP4
lién tuc
11 0(11]0 0 0 0 0 1 0 Khong | SP5S
lién tuc
3.6. Mot s linh kién khac
3.6.1. IC HEF 4013 — Mach chét div liéu
3.6.1.1. Chirc nang
Ypo oz az CLOCK 2 RESET 2 DATA 2 SET 2
4 13 12 m 10 ] ]
1
F/F F/F
1 2
1 2 3 a 5 6 | 7
o [1]] CLOCK 1 RESET1 DATA 1 SET1 Vg

Hinh 3.18: So dd chan IC 4013
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Vi mach 4013 chtra hai Flip-Flop D, n6é 1a mdt vi mach da nang, chung c6
cac chan dit truc tiép (So), x6a truc tiép (Cp). Dit lidu dugc chap nhian Cp & mirc
thap va dugc chuyén dén ngd ra khi c6 canh duong cua xung ddng hd. Khi 2
chan Cp va S, cung & mirc cao bat chip dit liéu vao va xung dong hd nhu thé

nao, ca 2 ngd ra Q va QN déu ¢ muc cao. IC HEF c6 14 chan.

Hinh 3.19: So dd bén trong
Trong do:
D : D liéu vao.
Cp : Xung ddng hd vao.
Sp : Chan dat.
Cp : Chan x0a.

Bang 3.11: Bang trang thai

Ngd vio Naob ra Ngd vao Ngb ra

5| R Q |QN| 5 R | LC | D | Quu | QNpyy
K

H L H L L L _— | L L H

L H L H L L _— | H H L

H| H H H L L
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3.6.1.2. Nguyén ly hoat dong

Binh thuong chua cé xung clock thi Q=[0] suy ra QN=[1]. Do do, dir li¢u
chd sén & chan D (data) 1a [1], hon nita theo bang trang thai thi ta nbi S=[0],
R=[1] thi di nhién Q=[0].

Khi ta nhan bat ky 1 phim bén phan phat s& tao ra chudi xung tac dong dén
phan thu sau khi giai ma, phuc hoi tin hiéu tac dong dén xung clock (chan 3), ltc
nay mach chdt hoat dong, dir li¢u (data) dugc nap vao ngod ra Q thay ddi trang
thai 1én mtrc [1] thi QN=[0] LED sang chi thi mach chét di hoat dong, liic ndy
thi dit liéu chd sin & chan 5 khong con & muc [1] nira ma 13 murc [0]. Khi ta nhan
tiép phim trén 1 1an nita thi chan 3 nhan duoc xung tac dong, twong tu dir lidu &
mure [0] duoc nap vao chét Q thay doi trang thai trd vé mire [0] twong tng QN
1én muc [1], lac nay, dit liéu cho sin lai 1én mirc [1]. Néu ta tiép tuc nhan phim

do6 thi qua trinh 13p lai twong tu.

3.6.2. Cu tric IC UNL2803

PIN CONFIGURATIONS

out
ouTt

ouTt

ouT
ouT

ouT
ouT
ouT

COMMON FREE
WHEELING DICDES

Hinh 3.20: So dd chan IC UNL2803
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Nhin véo so dd cau tao cia UNL2803, ta théy duoc rflng khi diu vao &

muc 1 thi dau ra & muc 0 va nguoc lai.

Chan 1 input (mirc 1) =» Chan output 18 (muc 0) va nguogc lai.

Chén 2 input (mirc 1) =» Chan output 17 (muc 0) va nguogc lai.

Chan 8 input (mirc 1) =» Chan output 11 (muc 0) va nguogc lai.
Do d6, UNL2803 c6 tac dung on dong trong khoang thoi gian rat ngin.
Tac dung nay lam cho cac led sang déu vi trong khi quét do phai sang ca hang
led nén su sut dong la rat 1on s& lam led toi.
3.6.3. Mat thu hong ngoai

Thiét bi thu sir dung mat hong ngoai c6 boc vo sit , duoc dung rong rii
trong TV va cac thiét bi diéu khién tir xa

Bo thu 1a 1 con mét thu 3 chan (OQUTPUT--GND--VCC). N6 ¢6 nhiém vu
nhan tin hiéu hong ngoai yéu 6t tir dk phat ra, khuyéch dai tin hiéu, tach song

mang d¢é loc ra nhiing bit 0 va 1.

Hinh 3.21: Mt thu hong ngoai
- Chan 1: ndi qua transistor C1815 vao chan 2 PT2249.

- Chan 2 noi mas.
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- Chan 3 ndi véi ngudn duong 5v.

3.6.4 Mit phat hong ngoai

Hinh 3.22: Mt phét hong ngoai

Puoc dung trong thiét bi diéu khién remote (TV Samsung, Sony, Sharp...)
c6 nhiém vu phat ra tia hong ngoai dudi dang xung. Tuy timg ndt 4n duoc ma

hoa theo nha san xuat ma ta c6 chudi bit xung khac nhau.
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CHUONG 4.
THIET KE VA THI CONG

4.1. MACH PHAT HONG NGOAI

4.1.1. So 0 nguyén ly

T1
AlI01S

T2
Y ik il HONG HGOAT

AR
’ILED 123 100
e pe——p—1

LA
Vgl' V(%C J1
4143 I 1
[— 2
4= 1coup e A e =l =1 e = el
T —
| v 5
(2] 23] — T [}
© o £ B B ﬁ
| = D1
=L O AP
3 O s
el H ===
PT2248
@ LED P
4
+ {
% B E s s T s [\
= o Mo o o 100uF

e ™ Lol b el o e 0

£1

|

L

v |

120p
1
CJepvstar m = .

i Wiy

. 2

Hinh 4.1: So d6 nguyén 1y mach phat
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Khi mét phim trén ban phim dugc nhin (vi du phim sé 1), thi chan 11 (T2)
va chan (K1) thong mach véi nhau (cac chan T2, K1 trén IC PT2248), Itc nay
trén chan 15 (Txout) s& phat lien tuc mot chudi xung dién di vao cuc B cuia
transistor A1015 kich dan con transistor C1815 (hai transistor nay mac
darlington nham ting dong cho led phat hong ngoai, gitip led phat manh hon,
tang khoang cach thu phat), dé diéu khién cho con led hong ngoai phat chudi
xung dién nay thanh chudi 4nh sang hdng ngoai vao khéng gian dén IC thu hong

ngoai trén mach thu.

Pé IC PT2248 ctia mach phat lam viéc duoc can phai co6 b tao dao dong

g6m thach anh 455 kHz va hai tu 120p dé tao song mang c6 tan sé 38kHz.

4.1.2 So @0 mach in

s 32,004 (mmyee

©3. 5 Cmm)
63. 5 Cmm)

32,004 Cmmpe-

Hinh 4.2: So d6 mach in mach phat
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4.2. MACH THU HONG NGOAI

4.2.1. So 0 nguyén ly

-Ill-—l— Vss O Voo —Sovec R2
1
DATAIN 2 | pemy | B T
2 upt CODE2 |—12 1'0|2 . -
4 13 | [
4 up2 CODE3 !
i I,
2L up3 SP1 |12 N
- B 5 | upa P2 f—tt} B
MAT THU 7 10 [ H [
2L ups SP3
AR
—N 1 3 9 LED
K SPS SP4
J AR
L FT240 LEDN
Ve DATA N
R
/ot I =
K185 2
D2 LM7205CT vee
% 2% | 1L Fon +5v
% 3 B340
5 &
: 4 B o o
£440 T~ 100 ==

2 2200uF
o™
.15V Dh
4007
mlao!? =

Hinh 4.3: So d6 nguyén 1y mach thu

IC thu hong ngoai khi nhan duoc chudi anh sang hong ngoai tir mach phat
dén thi s& chuyén thanh chudi tin hiéu dién dua ra chan 1 (do chudi tin hiéu dién
tir chan 1 cua IC thu héng ngoai 1a nguoc véi chudi tin hiéu dién tai ngd ra cia
IC PT2248 trén mach phat: chan 15 trén IC PT2248 c6 muc logic 1 thi ngd ra

trén chan s6 1 cta IC thu hong ngoai lai 1a muc logic 0).

Dé c6 thé khoi phuc lai ding v6i chudi dir liéu nhu ban dau thi tir chan 2

IC thu hong ngoai can phai c6 mach dao chudi tin hiéu lai, thong qua transistor
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C1815, tin hiéu duoc léy ra tir cuc C. Tai ddy chudi tin hiéu da duoc khoi phuc
va khuyéch dai 1én ding véi chudi tin hiéu ban dau, sau d6 dugc dua vao chan sb
2 (Rxin) ctia IC PT2249 dé diéu khién mach chap hanh.

T IC PT2249 trén mach thu khi nhan dugc tin hiéu tuong tng voi phim
sd 1 trén mach phat IC PT2249 sé diéu khién chan s6 12 (SP1) 1én mtc logic,

cac tin hi€u ra con lai tuong tu nhu chan 3.

4.2.2 So @6 mach in

i 473, 68874 Cmm) Ea

R R 111D S

Hinh 4.4: So d6 mach in mach thu
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4.3. THIET KE PIEU KHIEN TU XA BANG QUANG CAO MA TRAN
LED

-~

BO

A PDEM MA TRAN
, . LED
8951 T T

BO PEM

— MACH GIATI MA COT

Hinh 4.5: So d6 khdi ciia mach hién thi dung led matrix
Thiét ké mach nay chia lam 2 phan: phan diéu khién va phan hién thi.
- Phan diéu khién ta dung 74HC595 dé chét dit licu cot.
- Phan hién thi cac dir liéu dugc hién thi trén led matrix.

4.3.1. Mach in bang ma tran led
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4.3.2. So 40 nguyén Iy mach diéu khién

Hinh 4.7: So d6 nguyén ly mach diéu khién

Pbi voi hang clia bang hién thi: dung cac chan cua Port 1 (tir chan P1.0
dén chan P1.7) cta vi diéu khién 89C52 1am dau vao diéu khién duoc dua qua
tranzitor C2383 trudc khi ndi v6i hang ctia bang hién thi.

Dbi v6i giai ma cot cua bang hién thi: dung cac chan Port 2 cua vi diéu
khién 89C52. Cu thé nhu sau: Cac chan P2.0 dén P2.2 dugc ndi véi IC
74HCS595(P2.0 ndi v&i chan 14 1a chan dit liéu Data in, P2.1 ndi véi chan 12 1a

chan chdt, P2.2 ndi véi chan 11 1a chan clock), 8 dau ra cua 74HC595 duoc ndi
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voi 8 dau vao IC UNL2803 rdi sau d6 8 dau ra IC UNL2803 ndi v&i cOt cua

bang hién thi.
Piéu khién tir xa ma tran led v6i 4 nat nhan (S1 — S4):

- S1: reset dit liéu cho bang quang cdo. Chan 12 (SP1) cua IC PT2249 s&
duoc két ndi v6i chan 9 (reset) cua vi diéu khién 89¢52

- S2: nat nhan on/off 1am nhiém vu bat tit bang quang cdo. Vi tin hiéu tur
chan 8 (SP5) cua IC PT2249 1a khéng lién tuc nén phai qua mach chét dir liéu

cua IC 4013 trudce khi dua téi ro le.

IC4013

Q77

3
—3 | cK1 U
SRS 11 | opo =

lg 0—2

B parsa

2 E E g

Q1 v Wi HEw

Bl parn®d o i g2 23| RELAV
TC4013

RESET | o o
L
12 11
10K 10K

RESET

Hinh 4.8: Mach chét dit liéu 4013

- S3—S84:1a 2 nat nhan dé tang giam téc do chay chit ctia bang quang cio.

Tir chan 9 (SP4) va 10 (SP3) cua PT2249 lan luot dugc dua vao chan 10 (P3.0)
va chan 11 (P3.1) cua 89C52.
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4.3.3. So do mach in

1

Hinh 4.9: So d6 mach in
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4.4. LUU PO THUAT TOAN

START

A

Khoi tao 8051

A 4

Nap dia chi quan ly vung di
liéu can truyén

Sai

Kiém tra bén

nhén san sang?

Truyén timg byte

Kiém tra tra dix

liéu can truyén
hét chua?

Hinh 4.10: Luu d6 thuét toan chuong trinh
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4.5. CHUONG TRINH PIEU KHIEN
Chuong trinh diéu khién dugc viét bang ngdn ngit Assembly.
$include(reg51.inc)
org 0000h
mov r3,#120

KD:mov p1,#00h

start: mov dptr,#DL1

mov r2,#00h
loop: mov rl,#24 ;tan so quet
loopl: setb p2.0 ;du lieu vao 595
mov r0,#00h
call lap

djnz r1,loopl

inc r2

cjne r2,#240,loop
mov dptr,#DL2

mov r2,#00h
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loop2: mov rl,#24 ;tan so quet

loop3: setb p2.0 ;du lieu vao 595
mov r0,#00h
call lap

djnz r1,loop3

inc r2

cjne r2,#240,loop2

mov dptr,#DL3

mov r2,#00h
loop4: mov rl,#24 ;tan so quet
loop5: setb p2.0 ;du lieu vao 595

mov r0,#00h

djnz r1,loop5
inc r2
cjne r2,#240,loop4

mov dptr#DL4

70



mov r2,#00h

loop6: mov rl,#24 ;tan so quet
loop7: setb p2.0 ;du lieu vao 595
mov r0,#00h
call lap

djnz r1,loop7

inc r2

cjne r2,#74,loop6

setb p2.2  ;xung clock
nop

nop

clr p2.2

setb p2.1  ;xung chot
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clrp2.1 ;Xung chot
clr p2.0

mov a,r0

movc a,@a+dptr

mov pl,a

inc r0

call doi

mov p1,#00h

cjne r0,#32,lap

ret

HT1:

thoat:

KT_phim1:

djnz

jnb  p3.0,thoat

21h,KT phiml

cjne r3,#220,thoatl

ret

12
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thoatl: mov a,#20

add a,r3

mov r3,a

ret
Kiemtra_phim2:
KT_phim2: jnb  p3.1,thoat

djnz 21h,KT_phim2

HT2:

KT_phim12: jb p3.1,HT2
cjne r3,#20,thoat2
ret

thoat2: mov a,r3
subb a,#20

mov r3,a
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doi: mov 71h,r3
djnz 71h,$

ret

:Dit liéu hién thi trén bang ma tran: Hai Phong Private university, electricity
department of civil and insdustrial, class: DCL 401, student to: Dao Ngoc Tuan,

graduation topic: system design remote control LED matrix infrared

DL1: ;240

DB
OH,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,
OH,0H,0H,0H,0H,0H,0H,0H,0H

DB
7FH,8H,8H,7FH,0H,20H,54H 54H,78H,0H,7AH,0H,0H,0H,7FH,9H,9H,6H,0H,
7FH,8H,8H,70H,0H

DB
38H,44H,44H,38H,0H,7CH,4H,4H,78H,0H,18H,0A4H,0A4H,78H,0H,0H,0H,7
FH,9H,9H,6H,0H,7CH,8H

DB
4H,4H,0H,7AH,0H,1CH,20H,40H,20H,1CH,0H,20H,54H,54H,78H,0H,4H,7EH
/44H,0H,38H,54H,54H,18H
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DB
OH,0H,0H,3CH,40H,40H,7CH,0H,7CH,4H,4H,78H,0H,7AH,0H,1CH,20H,40H,
20H,1CH,0H,38H,54H,54H

DB
18H,0H,7CH,8H,4H,4H,0H,48H,54H,24H,0H,7AH,0H,4H,7EH,44H,0H,9CH,0
AQOH,7CH,0H,80H,40H,0H

DB
OH,38H,54H,54H,18H,0H,7FH,40H,20H,0H,38H,54H,54H,18H,0H,38H,44H ,4
4H,28H,0H,4H,7EH,44H,0H

DB
/CH,8H,4H,4H,0H,7AH,0H,38H,44H,44H,28H,0H,7AH,0H,4H,7EH,44H,0H,9
CH,0A0H,7CH,0H,0H,0H

DB
38H,44H,44H,7FH,0H,38H,54H,54H,18H,0H,0FCH,24H,24H,18H,0H,20H,54H
,94H,78H,0H,7CH,8H,4H,4H

DB  OH,4H,7EH,44H,0H,7CH,4H,7CH,4H,4H,78H,0H,38H,54H,54H,18H
DL2: ;240

DB
OH,7CH,4H,4H,78H,0H,4H,7EH,44H,0H,0H,0H,38H,44H,44H,38H,0H

DB
8H,0FCH,0AH,0H,0H,0H,38H,44H,44H,28H,0H,7AH,0H,1CH,20H
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DB
40H,20H,1CH,0H,7AH,0H,7FH,40H,20H,0H,0H,0H,20H,54H,54H,78H,0H,7C
H,4H,4H,78H,0H,38H,44H

DB
44H,7FH,0H,0H,0H,7AH,0H,7CH,4H,4H,78H,0H,38H,44H,44H, 7FH,0H,3CH,
40H,40H,7CH,0H,48H,54H

DB
24H,0H,4H,7EH,44H,0H,7CH,8H,4H,4H,0H,7AH,0H,20H,54H,54H,78H,0H, 7F
H,40H,20H,80H,40H,0H

DB
OH,38H,44H,44H,28H,0H,7FH,40H,20H,0H,20H,54H,54H,78H,0H,48H 54H,2
4H,0H,48H,54H,24H,0H,50H

DB
OH,7FH,41H,41H,3EH,0H,3EH,41H,41H,22H,0H,7FH,40H,40H,40H,0H,18H,1
4H,12H,7FH,10H,0H,3EH,41H

DB
41H,3EH,0H,42H,7FH,40H,0H,80H,40H,0H,0H,48H,54H,24H,0H,4H,7EH,44H
,0H,3CH,40H,40H,7CH,0H

DB
38H,44H,44H,7FH,0H,38H,54H,54H,18H,0H,7/CH,4H,4H,78H,0H,4H,7EH,44
H,0H,0H,0H,4H,7EH,44H
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DB
OH,38H,44H,44H,38H,0H,50H,0H,0H,7FH,41H,41H,3EH,0H,20H,54H,54H,78
H,0H,38H,44H,44H,38H,0H

DB OH,0H,7FH,2H,4H,8H,7FH,0H,18H,0A4H,0A4H,7CH,0H,38H,44H,44H
DL3: ;240

DB
38H,0H,38H,44H,44H,28H,0H,0H,0H,1H,1H,7FH,1H,1H,0H,3CH,40H,40H,7C
H,0H,20H,54H,54H,78H,0H,7CH,4H,4H,78H,0H,80H,40H

DB
OH,0H,18H,0A4H,0A4H,7CH,0H,7CH,8H,4H,4H,0H,20H,54H,54H,78H,0H,38
H,44H,44H,7FH,0H,3CH

DB
40H,40H,7CH,0H,20H,54H,54H,78H,0H,4H,7EH,44H,0H,7AH,0H,38H,44H,44
H,38H,0H,7CH,4H,4H,78H

DB
OH,0H,0H,4H,7EH,44H,0H,38H,44H,44H,38H,0H,0FCH,24H,24H,18H,0H,7A
H,0H,38H,44H,44H,28H,0H

DB
50H,0H,0H,48H,54H,24H,0H,9CH,0A0H,7CH,0H,48H,54H,24H,0H,4H,7EH,4
4H,0H,38H,54H,54H,18H,0H

DB
7CH,4H,7CH,4H,4H,78H,0H,0H,0H,38H,44H,44H,7FH,0H,38H,54H,54H,18H,
OH,48H,54H,24H,0H,7AH
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DB
OH,18H,0A4H,0A4H,7CH,0H,7CH,4H,4H,78H,0H,0H,0H,7CH,8H,4H,4H,0H,3
8H,54H,54H,18H,0H,7CH

DB
4H,7CH,4H,4H,78H,0H,38H,44H,44H 38H,0H,4H,7EH,44H,0H,38H,54H,54H,
18H,0H,0H,0H,38H,44H

DB
44H,28H,0H,38H,44H,44H,38H,0H,7CH,4H,4H,78H,0H,4H,7EH,44H,0H,7CH,
8H,4H,4H,0H,38H,44H

DB 44H,38H,0H,7FH,40H,20H,0H,0H,0H,7FH,40H,40H,40H,0H,7FH,49H
DL4: ;74

DB
49H,41H,0H,7FH,41H,41H,3EH,0H,0H,0H,7CH,4H,7CH,4H,4H,78H,0H

DB 20H,54H,54H,78H,0H,4H,7EH,44H,0H,7CH,8H,4H,4H,0H,7AH

DB
OH,44H,28H,10H,28H,44H,0H,0H,0H,7AH,0H,7CH,4H,4H,78H,0H,8H,0FCH,
0AH,0H,7CH,8H,4H,4H

DB
4H,7CH,4H,4H,78H,0H,38H,44H,44H,38H,0H,4H,7EH,44H,0H,38H,54H 54H,
18H,0H,0H,0H,38H,44H

/8



DB
44H,28H,0H,38H,44H,44H,38H,0H,7CH,4H,4H,78H,0H,4H,7EH,44H,0H,7CH,
8H,4H,4H,0H,38H,44H

DB
20H,54H,54H,78H,0H,7CH,8H,4H,4H,0H,38H,54H,54H,18H,0H,38H,44H,44H
,/FH,0H,0H,0H,0H

DB
OH,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,0H,
OH,0H,0H,0H,0H,0H,0H,0H

End
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KET LUAN

Nhu céu trang bi céc bang dién tir & cira hang, toa nha, san bay, nha ga,
cong ty chimg khoan hién nay rat 16n. Tuy nhién cac san phdm d6 méi chi duoc
tmg dung & céc cira hang, siéu thi v6i yéu cau chat lugng chua cao va it tinh
nang. Tir thanh coéng budc dau trong dé tai nay, em da co diéu kién tim hiéu vé
cach thirc hoat dong ctia hé théng thu phat hong ngoai, bang dién tir va quan
trong hon 12 biét img dung kién thirc vé vi xtr Iy di hoc vao trong thuc té. Pay 1a

co s& quan trong dé em c6 thé tiép tuc phat trién dé tai nay 1én cao hon.

Pé tai em lua chon lam dd 4n t6t nghiép 1a thiét ké hé thdng diéu khién ma
tran led tir xa bang tia hong ngoai. Nhung do kién thirc con han hep nén khong
thé tranh dugc nhing thiéu sot trong qué trinh lam dé tai. Em rat mong nhéan

dugc nhing 101 chi bao tir thay co trong hoi dong.

Tir d& tai ndy c6 thé phat trién thém dé nang cao khoang cach thu phat
hé)ng ngoai, hoan thién mach hon bao dam tinh tin cay, chinh xac nham ap dung
vao thuc tién. Tich hop nhiéu chtc ning trén 1 phim, han ché s luong phim
diéu khién, thu nho kich thuéc mach, mé rong thém nhiéu chirc ning ning cao
nhu: giao tiép duoc v6i ban phim may tinh. ..

Hai Phong, ngay thang nam 2012

Sinh vién thuc hién

Pao Ngoc Tuin
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