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D6 an t6t nghiép Thiét ké ngudn on ap dai rong kiéu
xung

LOI NOI PAU

Ngay nay ky thuat phat thanh truyén hinh da tro thanh phuong tién
thong tin dai ching khong thé thiéu duoc & mdi qudc gia. Vo tuyén truyén
hinh 1a bd phan déng vai trd quan trong trong doi sbng moi ca nhan trén thé
gi6i. Truyén hinh di va dang dap Gng duoc rat nhiéu nhu ciu can thiét cua

con nguoi nhu gidi tri, gido duc van hod, chinh tri, ngh¢ thuat.

Cung v6i sy phét trién khoa hoc k¥ thuat, truyén hinh di lién tuc duogc
cai tién tir nhitng hé thong truyén hinh so khai truyén hinh den tring, truyén
hinh mau cuing véi su phat trién k¥ thuat s6 ra doi dugc pho bién ¢ cac nudc

My, Nht.

Tuy nhién c6 thé c¢6 hoat dong truyén hinh nay bat ky may moc nao
thiét bi cling can phai c6 nang lugng ngudn, ning lugng cang on dinh thi may

moc cang bén.

Vi vay mudn danh gia vé chét luong bd nguén va tudi t ho cua may, 1€
thudc rat nhidu & bo ngudn. Piéu niy duoc nha san xuat va nguoi tiéu ding
quan tAm dén rat nhiéu. Vi vay em da chon dé tai “Thiétké bé nguon on dp
ddi rong kiéu xung ngdt mé cho mdy thu hinh mau”.

Trong qué trinh lam dé tai luan van ctia minh em nhan duoc su gitp do
nhiét tinh cta thay gido Poan Nhan Lo ngudi hudng ddn em hoan thanh khoa
luan. Tuy vay cung vdi thoi gian va trinh do ¢6 han nén trong luan van nay
khong tranh khoi thiéu sot va han ché. Em luén mong quy thay c6 trong khoa
gbp y giup em hoan thanh khod luan dugc hoan chinh hon.

Em xin chdn thanh cam on!

Ha Noi, nam 2004
Sinh vién

Nguyén Ngoc Khoa

Nguyén Ngoc Khoa 1 Lép: Dién tir - Vién Thong



D6 an t6t nghiép Thiét ké ngudn on ap dai rong kiéu
xung

PHAN I

TRUYEN HINH MAU

Nguyén Ngoc Khoa 2 Lép: Dién tir - Vién Thong



D6 an t6t nghiép Thiét ké ngudn on ap dai rong kiéu
xung

CHUONG I

SO LUQC QUA VE TRUYEN HINH PEN TRANG

Trong thoi dai bung nd thong tin nhu hién nay, vo tuyén truyén hinh la
bd phan dong vai trd quan trong trong doi sdng méi cd nhan trén thé gidi.
Truyén hinh da va dang dap ung dugc rat nhiéu nhu cau thiét yéu cia con
nguoi.

Cung v6i su phat trién khoa hoc ki thuat, truyén hinh da lién tuc dugc
cai tién tir nhitg hé thong truyén hinh so khai, truyén hinh den tring, truyén
hinh mau va cing voi su phat trién k¥ thuat sd, truyén hinh k¥ thuat s ciing
dd duoc pho bién rong rii trén nhiéu nudce, nhiéu ving 1anh tho, trong d6 cd

Viét Nam.

Dé c6 dugce cai nhin tong quan vé truyén hinh mau, trude tién ching ta
nghién ciru so luge vé ky thuat truyén hinh ma dau tién hay nén méng cia su
phat trién d6 1a truyén hinh cin ban -truyén hinh den trang.

Truyén hinh den tring.

Pé truyén di duoc mot hinh anh tir noi nay qua noi khac, nguoi ta phai
chuyén d6i hinh anh can truyén & dau phat tir tin hiéu anh thanh tin hiéu dién.
O phia thu phai chuyén déi tin hiéu dién d6 thanh tin hiéu cua ting chi tiét
cua burc hinh.

Viéc truyén hinh anh thanh tin hiéu dién thuong duoc dung dén

Vidicon, Supeorticon hodc CCD.

Nguyén Ngoc Khoa 3 Lép: Dién tir - Vién Thong



Do an t6t nghiép Thiét ké ngudn on ap dai rong kiéu
xung

L6p quang dién g
A
Tia e déu
Ong phéng
tia . Video
v L

Canh Thau kinh l l'_’ |

Hinh 1: Ciu tao éng vidicon

Sau khi xir Iy hinh anh qua dng Vidicon ta c¢6 dugc tin hiéu video. Tin
hiéu video nay qua may moéc & dai phat da dugc xir Iy thanh séng vo tuyén
phét di toi cac may thu truyén hinh. O phia may thu sau khi nhan duoc tin
hiéu v6 tuyén qua cac khdi xur Iy cac may thu duoc chuyén doi thanh tin hiéu
video. Tt tin hi¢u Video nay nguoi ta lai dung mot thiét bi goi la dén hinh
chuyén doi tin hiéu dién video thanh hinh anh hién 1én man hinh.

L&p phosphor
phat quang

Diém sang

Cudn léch

Hinh 2: Veé den hinh




Do an t6t nghiép Thiét ké ngudn on ap dai rong kiéu
xung

Ta c6 hinh m6 ta nguyén tac truyén hinh den trang.

+ F .
B&W

Sound Y \ I

o T —t FM Sound

FM Sound 0OSC 187,25 | A
" 0SC4,5 | 4,5 MHz ~ MHz.
MHz7. - ]
| ~ (Kenh 9 FCC)

187,25 191,45 191,75

Hinh 3 : Kj thudt phdt séng truyén hinh den tring

Ta thiy c6 cdc tin tirc don tin tirc sang, toi, tin tirc ddng bd doc, tin tirc
ddng bo ngang, cac tin tirc nay goi chung 13 E, (tin tirc choi). Tin tie thir 4 1a
am thanh duoc diéu tan véi song 4,5 MHz sau d6 nhap chung vdi cac tin tirc

trén.
Tét ca cac tin hiéu néi trén nam chung trong mgt tin hiéu goi 1a tin hi¢u
hinh den tring duoc dua vao mach diéu bién voi séng mang 187,25MHz (¢

day ta lay vi dy dang 1a kénh 9 FCC).




D6 an t6t nghiép Thiét ké ngudn on ap dai rong kiéu
xung

CHUONG II

GIOI THIEU TONG QUAT VE TRUYEN HINH MAU

1. GIOI THIEU.
1.1. Cac van dé lién quan : Tiéu chuin quét, ddng bd dai tin Video.

Tan sb quét dong = s6 dong quét/giay.

HE PAL/SECAM : f; =625 x 25 =15625Hz.

HE NTSC : fy=525x30=15750Hz.

Véi tée do anh 1a 25 anh/gidy (30 anh/ gidy) néu thuc hién quét tir trén
xubng duéi 1 1an hét ca anh 625 dong (525 dong) thi mdi diém trén man hinh
s& sang va tit chu ki 1/25 gidy (1/30 gidy) va mit ngudi sé thdy man hinh lac
sang luc toi 1ap loé. Dé giai quyét van dé d6 trong ki thuat dd thuc hién viéc
quét xen ké. Cac manh 1¢ 1,3,5,7,9. . . dugc quét trude, sau do dén cac manh
chan 2,4,6,8,10. . . Nhu vay voi 2 diém mot & trén, mot & dudi thudce 2 dong
quét ké nhau, diém ¢ trén s& phat song khi quét manh 16, diém ¢ dudi s& phat
song khi quét manh chin. Dbi v6i mat nguoi do khong phan biét duge nén
day
chi 12 mot diém phat sang 2 lan trong 1 anh, tirc 12 50(60) 1an trong mot gidy.

Va nhu vy toan man hinh s& khong bi nhap nhéy.

Tan s6 quét manh s¢ 1a:

f
H¢ PAL/SECAM : f =—1—=50Hz
625/2

Hé NTSC: f, = s _60mz
525/2
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Db an tot nghiép Thiét ké ngudn 6n ap dai rong kiéu
Xung
Do anh chia ra sé dong 1a 1¢, 625 dong hé PAL hodc 525 dong hé

NTSC khi quét dén nira dong 1é cudi cung, tia dién tir bi quét nguoc 1én phia
trén cung ciia man hinh dé tiép tuc quét cac dong chan. Piém xuat phat quét
trén cung 1a khac nhau nén cac dong 1é va dong chan da dugc quét xen k& véi

nhau.

b. Pong bj, sw cin thiét phdi c6 xung dong bé - Hinh dang va quy

cdch cia xung dong bo.

Tuong ki thuat truyén hinh, phia may phat phai dung mot hé théng quét
giom quét theo chiéu ngang goi 1a quét dong cd tan sb fy = 15625Hz va quét
theo chiéu doc goi 12 quét manh c6 tan sé f, = 50Hz dé phan chia anh ra nhiéu
phan tir anh roi 1an ludt theo thoi gian, nhit ting phan tir anh chuyén thanh
am hiu dién gui sang phia thu vé1 qui luat tur trdi sang phai, tir trén xung
dué6i, & phia thu ciing phai dung mot hé théng quét hoan toan nhu phia may
phat, bao gdm xung ring cwa quét dong ¢ fy = 15625Hz va xung ring cua
quét manh ¢ f, = 50Hz dé dua dén cudn 14i tia tao tlr truong 14i tia dién tir
quét chay theo chiéu ngang va doc man hinh, dé moi diém trén man hinh déu
duogc dién tir bin vao, tra lai tung diém anh trén man hinh, V& mat ki thuat
yéu cau 2 hé thdng quét cua phia phat va phia thu phai déng bd voi nhau, c6
nghia 13 cung tan s cung pha. Néu sai tan s6 quét dong, sai pha thi anh bi
chia lam hai phﬁn theo chiéu ngang, c6 mdt soc den & gilra, nira bén phai lat
sang bén trai, nira bén trai lii vé phia bén phai. Néu sai tan sb quét manh thi
anh bi troi theo chiéu doc. Néu dung tin sb manh ma bi sai pha thi anh bj troi
theo chiéu doc. Néu ding tan s manh ma bi sai pha thi anh bi chia lam 2
phan theo chiéu doc, tir trén xudng cé mot bang den & giita ngin cach, nira
trén dau chuyén xubng dudi chan, nira dudi chin bo 1én dau. Pé thuc hién
dugc viéc dong bo thi phia dai phat dong thoi véi viée giri hinh anh di thi phai
guri theo cac xung dong bo dé giit nhip quét. Xung dong bd 1a xung c6 dang

hinh chir nhat, chiém do cao bang 25% téng chiéu cao tin hiéu truyén hinh

Nguyén Ngoc Khoa 7 Lép: Dién tir - Vién Thong



Db an tot nghiép Thiét ké ngudn 6n ap dai rong kiéu
Xung
day du va duoc dat trén dinh ciia xung hod, vao giira thoi gian quét nguoc tin

hiéu truyén hinh day du va duoc dit trén dinh cia xung hod, vao giira thoi
gian quét ngugc ciia mot chu ky quét. Giita xung dong bd co6 do rong s

xung déng bd manh c6 do rong b::ing 2,5Ty.

A ' Miic xungb
U déng bo
/”‘ U A | 25%
Téchsai 4 Y S W —_D—e;_l T Ml’fc xung
'“\_/ o [ . xod
{ } 5%
| | :
| |
: b Tréng : , ‘
/ | } N\
' ! 10% |

12

«— t1=52pus —»
12

la—— To= t1+t12

Mepirsid Man hinh  pMpphdi
——

Hinh 4
c. Gidi tan Video.

Anh c6 tan sb cao nhit 1a anh c6 cic soc den tring xen k& nhau. Mdi
dong quét s& 1an luot qua cac diém trang - den - tring, cit qua 2 diém hoan
thanh mot chu ki tin hiéu, do do:

4

625.625.~ 25
H¢ PAL/SECAM : f,_ = . 3 =6,5MHz

525.625&.30

HeNTSC: f, = ; 3 =55MHz




D0 an tot nghiép Thiét ké ngudn 6n ap dai rong kicu
Xung
Anh ¢6 tan so thap nhat la anh nira trén trang, ntta dudi den, cir quét hét

mot manh thi hoan thanh mot chu ki tin hi€u hinh, do do:
Hé PAL/SECAM : f;, = f, = 50Hz
Hé NTSC: f;, = f, = 60Hz.

1 U

Phé tdn cta tin hiéu video mau

& he PAL
Dai pho cua tin hiéu hinh mau & hé PAL la:
Tin hiéu hinh Ia tin hiéu don cuc tinh va c6 phé gian doan.
Tin hiéu video truyén hinh day du.

bién ap duong cuc tinh am.

: ‘. Mlirc xung
Ll dong bé
SRS Mite xung
Tim higu vieo xod
tru :.'E‘n hinkh
iy di
F Bitn dp duong
1 cuc tinh am
g
(3 12 :
— 1i=52ps —M o
I 2
g TH =11+i2

Méptriiy Man hinh LMEp phai

Tin hiéu truyén hinh ddy dii trong mét chu ky quét dong
1.2. Gi6i thiéu tong quat vé truyén hinh mau.

a. Nguyén ly hoat dong ciia may thu hinh mau




D6 an t6t nghiép Thiét ké ngudn on ap dai rong kiéu
xung

Tir Anten, tin hiéu vao mach va sau khi d6i tin duoc dua vao tang
khuéch dai trung tan. Khuéch dai trung tan ngoai nhiém vu khuéch dai con
dam nhéan cdc nhiém vu khac nhu han ché bién d0, loc v.v.. Tir dau ra cia
mach tach séng hinh, thanh phan chira cac tin hiéu Ey va cac tin hiéu may
duoc chia vé hai phia:

+ Tin hiéu Ey duoc dua vao khuéch dai anh sang va sau d6 vao mach ty
diéu chinh hé s6 khuéch dai AGC va mach ma tran R, G, B.

+ Tin hiéu mau dén du vao mach gidli ma, ma ¢ do6 duoc tach ra thanh
cac thanh phﬁn Eg - Ey va Eg - Ey; céac tin hi¢u nay dugc dua dén mach ma
tran. Nhi€ém vu ciia mach ma tran Ia tir cac tin hiéu Ey, Eg - Ey, Eg - Ey dung
phuong trinh.

Ey =0.3Er + 0.59Eg + 0.11E3.

Tao cac tin hiéu R, G, B céc tin hiéu nay duoc khuéch dai & ting cudi
dén khoang 80 + 100V va duogc dua vao cac katét ciia dén hinh.

Phén tach séng toan bo tin hiéu mau toan phan cua bd khuéch dai anh
sang, sau khi dugc chon riéng, cac tin hi¢u nay dung dé diéu chinh cac mach
dao dong song quét manh va quét dong. Bo tao dao dong quét dong diéu
khién ting cao 4p cudi va ting khuéch dai cong sudt quét dong. Cac bo tao
dao dong va mach con tham gia diéu chinh hoi tu va cung cip céc tin hiéu
chinh manh.

Tin hiéu trung tan tiéng duoc tiép nhan tir bo tach séng Video, qua
khuéch dai va bo tach song diéu tan dén loa.

2. ANH SANG VA MAU SAC.

Anh sang 1 song dién tir c¢6 song dién tir khoang 3,8.10'*Hz Budc song
sang nam trong dai phd tir 380.10” m. Néu xét dai phd cia anh sang mat
nguoi s€ cam nhin dugc 7 mau sic khac nhau dé 1a: Do, Cam, Vang, Luc

lam, Cham, Tim. Bay mau nay khi tron v6i nhau s€ cho ta mau trang.

Nguyén Ngoc Khoa 10 Lép: Dién tir - Vién Thong



Db an tot nghiép Thiét ké ngudn 6n ap dai rong kiéu
Xung
Séng vo tuyén ciing nhu séng dién tir truyén trong khong gian véi van

tdc 300.000km/gidy.
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D6 an t6t nghiép Thiét ké ngudn on ap dai rong kiéu
xung

CHUONG II1

NGUYEN LY TRUYEN HINH MAU

1. NGUYEN TAC TRUYEN 3 MAU CHINH.

Quéc té dd quyét dinh chon 3 mau co ban la:
Mau do (Red) R A = 700nm.
Mau luc (Green) G A = 546 nm.
Mau lam (Blue) B A =435 nm.
Ly do dé chon 3 mau nay 1am mau co ban la:
e Néu dem 2 trong 3 mau co ban tron véi nhau thi khong cho ra mau thir 3.

e Néu dem 3 mau tron vi nhau theo cac ty 16 khac nhau thi s& cho ra hau
hét cac mau co trong thién nhién.

Tin hiéu mau 14 hiéu sd cta tin hiéu mau co ban va tin hiéu choi. Trong
truyén hinh mau nguoi ta di khong truc tiép phét di cac tin hiéu mau co ban
ma phat di céc tin hiéu hién mau, vi tai anh mau tre“ing cac tin hiéu hién mau
déu bang sb 0, do d6 khong gay nhiém mau 1én anh den tring.

* Ba tin hiéu mau la:

Ea- Ey =Eg-(0,3EA + 0,59Eg + 0,11EpR)

=0,7Er - 0,59EG - 0,11Eg

EG - EY = EG - (O,3ER + 0,59EG + 0,1 IEB)

=0,3Eg- 0,4BEG - 0,11Eg

EB - EY = EG - (0,3ER + 0,59EG + 0,1 | EB)

— 0,3 Eg - 0,59E - 0,11Eg

Nguyén Ngoc Khoa 12 Lép: Dién tir - Vién Thong



D6 an t6t nghiép Thiét ké ngudn on ap dai rong kiéu
xung
2. SU TAI TAO MAU.

Dé két hop giira truyén hinh mau véi truyén hinh trang den, dai phat
truyén hinh mau da phat di mét tin hi¢u choi voi hai tin hi¢u hién mau 1a da.
Tin hi¢u hién mau tht 3 1a Eg - Ey da bo khong gui vi:

- Quing bién thién bién do cua Eg - Ey 1a nho nhét, lugng thong tin it,
kém ro rang.

Mit nguoi rat nhay cdm v61 mau luc G, co thé phan biét dugc cac chi
tiét rat nho, do d6 phai giri di mau luc G véi dai pho rong, 1am phtc tap thém

vé ki thuat.

Boi vy ¢ phia mdy thu, phai dung mach ma trin G - Y dé tao ra tin

hiéu hién mau tht 3 1a Eg - Ey theo biéu thtc sau day:
Ey=0,3Ez + 0,59E; + 0,11Eg.

= Ey=0,3 (Egr - Ey) + 0,59(Eg - Ey) + 0,11 (Eg - Ey)

—> Eg-Ey=0,3 (Er-Ey)+0,59(Eg-Ey) +0,11 (Eg - Ey)

= 0,59 (Eg-Ey)=-0,3(Er - Ey) - 0,11 (Eg - Ey)

= Eg-Ey=-0,51 (Er - Ey) - 0,19 (Eg - Ey)

Tiép do tur 3 tin hi€u mau s& khoi phuc lai 3 tin hi¢u mau co ban Eg, Eg,
Eg béng mach ma trin RGB theo céc biéu thirc sau day:

(Eg - Ey) + Ey = Er.

(Ec - Ey) t Evy=Eg

(EG - Ey) + Ey=Eg

Nguyén Ngoc Khoa 13 Lép: Dién tir - Vién Thong
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3. MA HOA VA GIAI MA (CODER & DECODER).

3.1. Ma hoa.

Er -Ey
M Ey M
A

»>

COLOR
VIDEO

R
A
—_—3 N

Z > ™

R-Y

Fsc

LoC TACH
GIAI SONG

Hinh a mé ta céach thirc dé€ chia 2 tin hi¢u sdc vao trong kénh song da cé

san cua truyén hinh trang den.

Truéc hét mot mach ma tran s& 1am cong viéc cong trur cac dién ap theo
cac ty 1 da dinh sén, dé chuyén doi Eg, Eg, Eg thanh ra mét tin hiéu chéi Ey
va 2 tin hiéu sic voi song phu (Sub camer - fsc) c6 tan sb bé hon tan sb cao
nhat ciia Ey (chang han OIRT thi fsc = 4.43M¢, & FCC thi fsc = 3.58Mc).
Cudi cung cho nhip chung song mang phu di diéu ché nay vao trong tin hiéu
choi By, dé ¢6 duoc cai goi 1a tin hi¢u hinh mau. Toan by cong viéc bat dau tir
3 tin tic dau tién Eg, Eg, Eg chuyén d6i dan dan thanh ra tin hiéu mau nhu

vira néi dugc goi 1a ma hoa tin hi€u mau (color Video) Hinh (b).

3.2. Gidi ma

EY EY C1 C2

FM suond
FM suond

0 6,5Mc F(MHz) 0 443 6  65Mc
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Khoang tan sd tin hiéu mau (Color Video) hinh trén van hoan toan nam
trong kénh séng OIRT (hoic FCC) nhu cii. N6 duoc didu bién (AM) va
truyén di gidéng nhu truyén tin hiéu den trang. Nhu vay phan dau ctia may thu
hinh mau gém Anten, Tuner, IF va tach séng hinh giéng y nhu may thu hinh

den trang.

Tai ngd ra cia tang dai didu bién (tach séng hinh) by gio ta c6 duoc
goi la tin hi¢u mau. Mot mach loc giai s€ loc ra song mang phu diéu ché roi

tach song dé co lai 2 tin hiéu sic C,, C,. phdi hop véi tin hiéu choéi Ey, ca 3 tin

hiéu bin ra s& mang lai 3 tin hi€u tin tlrc dau tién 1a Eg, Eg, Ep. Tat ca cong
viéc trén duoc goi l1a giai mau.
4. KHAO SAT TiN HIEU CHOI Ey.

Tin hiéu choi chinh 14 tin hiéu hinh anh trong truyén hinh tring den. O
truyén hinh mau, tin hiéu choi duge to hop tir 3 tin hi€u mau co ban Eg, Eg,
Ep
theo biéu thtrc sau day:

EY = O,3ER + 0,59ER + O,l IEB

Do ch6i ma mét nguoi co thé cam nhan dugc c6 sy tham gia 30% anh
sang do, 59% anh sang mau 14 cay va 11% 13 ciia mau xanh lo. Vi thé nguoi
ta ché tao dap tuyén vé do nhay cta dén dién tir VIDICON c6 d6 nhay giong
do nhay mét nguoi dé co duoc tin tirc vé do choi cla anh tao hinh tréng den.

Gia sir anh 1a tring c6 cuong d6 anh sang chuan (mic chéi 10%).
Camera den trang thu anh nay véi bién do dinh - dinh\1Volt. O camera mau
phé dugc chia 1am 3 doan nhung bién do ciia 3 quang pho nhu cil, ba dén dién
tir VIDICON van do duoc Ex = 1Volt, Eg = 1Volt, Eg = 1Volt. Dé tao lai tin
hiéu choi gibng nhu Camera den tring nguoi ta 1dy 30% Eg 59% cua Eg va

1111 cta Eg dé co:

Ey=30+59+11=100%

Nguyén Ngoc Khoa 15 Lép: Dién tir - Vién Thong
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5. TIN HIEU CHOI CUA BAN CHUAN SQC MAU.

Bang chuan c6 8 soc mau va do thi biéu dién quang bién thién do cia
cac tin hiéu mau ung vdi bang chuan. Trong k¥ thuat truyén hinh mau, nguoi
ta dung mot bang chuan s6 8 soc mau, vdi dd rong bang nhau va sap xép theo
trinh ty gidm dan dg choi tu trai sang phai, do 1a cac mau.

Trang, Vang, Xanh lo, Xanh luc, Tim, Do, Lam, Den.

* So' @0 khdi may phat tao tin hiéu bang chuin c6 8 soc mau.

1 . | EBlv -
Mach tao song : ﬂ ﬂ ﬂ
| dung thach anh | Mach tao Mach F=dfn

, F=4fH " oy dang xung »r khuyéch dal '——"’
(4X15625)Hz han
' EBIv
Mach _ﬂ.n_ Mach F=2fH
', ¥ khuyéch dai ——»
chia 2 '
han ‘
' Epiv
Mach [ Mach F=fu
" p————— Khuyéch daif—r
chia 2 ' .
han
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Céc soc mau da dai dién cho cac mau da bao hoa va nhu vay bién do tin
hiéu mau & céc tri s toi da, & soc tréng, dién 4p cua tin hi¢u diéu béng 0.

Quing bién thién cta cac tin hiéu mau 1an luot & 1a:

Eg - Ey Phu thudc vao + 0,89V.

6. TOA PO MAU VA SU TRUNG THU'C MAU

a. Toa dp mau

Mbi mau sic diéu duge xac dinh boi mot tin hidu chéi va hai tin hiéu
mau 14 Eg - Ey va Eg - Ey. Néu ta ding mot hé truc vudéng goc ma truc tung 1a
Er - Ey va truc hoanh la Eg - Ey thi ta co thé biéu dién mdi sic mau béng mot
vécto ma goc pha cla vécto d6 tinh tir pha chuan 0° s& biéu thi sic mau, con

do dai cua vécto biéu thi bao hoa mau:

Er -Ev
o 0,
0,59 Tim ma
Van ’ 0
a .
T —— 0,59 0,89 > 00

0,89 -0.3

Xanh lo

OR Biéu thi mau do véi: Eg -Ey= 0,7V, Eg- Ey=-0,59V.
OG Biéu thi mau dé véi: Eg -Ey=-0,59V, Eg- Ey=-0,59V.

OB Biéu thi mau d6 véi: Eg -Ey=-0,11V, Eg- Ey=0,89V.
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Goc o cia véc to mau dé OR biéu thi sic mau do.

Con d dai OR = Biéu thi d¢ bao hoa mau.

bay la mau dé dam nhat, d3 bdo hoa. Néu mot vécto khac ¢o cung goc
o nhung d¢ dai ngén hon thi van 1a mau do nhung nhat hon, cang ngén cang

nhat, cho dén tAm diém 1a mau trang.
b. Su trung thuc mau

Quan niém v& su trung thyc mau, hay giéng mau 1a mot y niém rat kho
xac dinh vi mau sac chi 1a cam giac chii quan cia riéng ting nguoi. Viéc kiém
tra sy trung thyc mau sic thyuc ra 1a kiém tra cac dién 4p ngd ra va ngd vao
clia cic mach ma tran xem chiing c6 nam trong gidi han sai s6 cho phép dé

cho ra cac mau thich hop.

+ Trung thyc vé tam 1y: 1a sy chap nhan mau trén mat dén hinh mau c6
thé khac mau ctr cdnh, mién la cdc mau ay dé€ chiu va vira mat nguoi. bBicu

nay co6 nghia la chap nhan mot so itsai sot nhat dinh trong toa do ctia cac mau.

+ Trung thyc vé khach quan vat Iy: ta thiy phd cua diém mau trén dén
hinh c¢6 dung 13 phd cia diém mau cta canh mau duge truyén di hay khong?
Ta thay su trung thuc vat Iy khong thé dat ngay tir nguyén tac cua truyén hinh
mau, vi truyén hinh mau khong thé truyén di nguyén hinh dang cta phd, ma
n6 chi truyén di 3 mirc trung binh ctia 3 quang phd ma thoi.

+ Trung thyc vé sinh 1y cht quan: Ttc 1a cho mét nhin mau & canh vat
va nhin mau ¢ mat dén hinh, néu gidng nhau ttc 13 c6 trung thuc sinh 1y. Cap

trung thuc nay cling chi dat dugc trong phong thi nghiém.

Nguyén Ngoc Khoa 19 Lép: Dién tir - Vién Thong
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CHUONG IV

SO PO KHOI MAY THU HINH MAU
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e Phan duong hinh mau gém cac khdi tir 9 dén 16.

Nguyén Ngoc Khoa 20 Lép: Dién tir - Vién Thong



D6 an t6t nghiép Thiét ké ngudn on ap dai rong kiéu
xung

e Phan ddng bo va tao xung quét gdm cac khoi tir 17 dén 23.
e Phan xur ly diéu khién gom cac khéi 23, 24.
e Phan ngudn gom khdi 25 va 26.

1. PHAN CAO TAN - TRUNG TAN - TACH SONG.
* Khoi 1: Hop kénh cua bang UHF.

* Khoi 2: Hop kénh cua bang VHF.

* Khoi 3: Mach khuéch dai trung tan chung.

* Khoi 4: Tach song Video va khuéch dai so bo sau tach song Video.

* Khéi 5: Mach tu dong diéu chinh tan sb ngoai sai AFC (Auto
Frequency Control) hoac AFT (Auto Frequency Tuning).

* Khéi 6: Ty dong diéu chinh hé s khuéch dai AGC (Auto Gain
Control).

2. PHAN PUONG TIENG.

* Khéi 7: Quy d6i va tao' trung tan tiéng 1an 2 dé c6 thé thu duoc tiéng
cua hé mau khac nhau.

* Khéi 8: Toan bo duong tiéng cua ti vi.
3. PHAN PUONG HINH.

* Khoi 9: Khuéch dai va xur 1y tin hiéu choi Ey.

* Khéi 10: Mach gidi ma mau cua hé mau khac nhau dé léy ra 2 tin
hléu mau la ER - EY va EB - Ey.

* Khéi 11: Mach ma tran G - Y dé tao tin hi¢u mau thir 3 1a E - Ey ma
dai phat da khong gui di.

* Khdi 12: Mach ma tran R, G, B dé khoi phuc lai 3 tin hiéu mau co

ban la ER, EG va EB.

* Khoi 13: Mach khuéch dai tin hiéu mau do 1an cudi.

Nguyén Ngoc Khoa 21 Lép: Dién tir - Vién Thong
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* Khdi 14: Mach khuéch dai tin hiéu luc 1an cudi.

* Khoi 15 : Mach khuéch dai tin hiéu lam 1an cubi.

Ba mach khuéch dai tin hiéu mau cudi da phan biét khuéch dai 3 tin
hiéu mau co ban cho dién ap 16n 1én c& 100V va di thanh cuc tinh am dé dua
1én 3 kat6t ctia dén hinh mau diéu khién 3 tia dién tr bin 1én cac diém phat ra
mau twong img & trén man hinh dé pha tron thanh anh mau.

* Khoi 16: Mach can bang mau trang. Thuc té nd khong phai 1a mot
khdi riéng ma chi 1a bo phan diéu chinh nim ngay trong dong cua 3 tang
khuéch dai mau cudi, dung dé diéu khién 3 tia dién tir ban Ién cac diém phat
ra mau tuong ung & trén man hinh véi mot cuong dd thich hop, sao cho khi
chua co tin hiéu mau dua dén thi viéc pha tron anh trén man hinh s€ ra mau
tréng.

4. PHAN PONG BQ VA TAO XUNG QUET.
* Khéi 17: Mach tach xung dong bo, khuéch dai va phan chia xung
dong bo.

* Khéi 18: Toan bo quét dong cua tivi.

* Khoi 19: Toan bd quét manh cua tivi.

* Khéi 20: Mach phdi hop giira xung quét dong v6i xung quét manh dé
tao ra dang xung sira méo gdi.

* Khoi 21: Mach phdi hop hinh thanh xung di xo04 tia quét nguoc.

* Khoi 22: Mach chinh luu dai cao ap.

5. PHAN XU LY PIEU KHIEN.
* Khoi 23: Mach tiép nhan léch diéu khién tir xa bang tia hong ngoai.

* Khoi 24: Mach xt ly diéu khién céc hoat dong cua tivi.

Nguyén Ngoc Khoa 22 Lép: Dién tir - Vién Thong
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6. PHAN NGUON

* Khoi 25: Mach khir tir du tao ra xung tir trudng rat manh mdi lan bat
dau mé may, ton tai twong thoi gian ngin nhit dé quét sach tir du & khu vuc

man hinh, gitt cho man hinh khong bi loang mau.

* Khoi 26: Khoi ngudn bao gdm cac mach chinh luu lac va 6n ap dé tao

ra cac muc dién ap 1 chiéu 6n dinh can thiét dé nuoi tivi.

Nguyén Ngoc Khoa 23 Lép: Dién tir - Vién Thong
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HE MAU

CHUONG V!

Hién nay trén thé gi6i dang c6 3 hé truyén hinh mau:

- Hién NTSC (National Television System Committee).

- H¢ PAL (Phase Altemation Linne)

quentiel Couieur Ame’moire)

2

- Hé SECAM (Se

1. HE NTSC.
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Tin hiéu tir dai phat hinh giri tdi duoc hop kénh chon loc khuéch dai va
gri xubng trung tan hinh va trung tan tiéng IC 101 s& dam nhiém toan bo cac
khau ki thuat nhu: khuéch dai trung t?m, tach song video, khuéch dai tin hiéu
tach song video, khuéch dai tan hiéu sau tach song vldeo, tr dong diéu chinh
tan s6 ngoai sai AFT, tu dong diéu chinh hé sb khuéch dai AGC. Tin hiéu ra

khoi trung tan dugc tach thanh 3 ngi duong di nhu sau:

e Puong tiéng gdm cac khuéch dai cong huong chon loc ldy trung
tan tiéng 1a 4,5MHz 1di tach song diéu tan iy ra am tan, khuéch
dai dién ap, cong sudt am tan dé dua ra loa. Tin hiéu trung tan
qua mot mach cong hudéng chon loc 1iy trung tan tiéng di vé
duong hinh rdi tach ra hai nga duong di 1én kénh chéi va kénh

mau.

e Duong kénh chéi bao gdm cac khéi lam tré 0,7us réi loc bo
trung tan mau khong cho 1an vao duong kénh chdi dé chi cho qua
ddi tan 0 + 3MHz r6i khuéch dai tin hiéu chéi Ey va dua dén

mach ma tran RGB.

e Duong kénh mau: trudc hét tin hiéu video mau duoc qua mach
cong hudng 3,58MHz dé chon loc chi cho vao trung tan mau
3,58MHz r6i khuéch dai cho mach 1én va dua dén mach tich
song diéu bién nén. Pong thoi trung tAn mau cling duoc dua qua
cong Burst dé 13y ra tin hiéu dong bd mau, do xung quét dong fyy
mo cira, rdi dua dén so pha dé dong bo véi 3,58MHz do may thu

tach ra.

Song 3,58MHz do may thu tao ra d qua so pha dong b, duoc dich pha
di +45° rdi dua vao mach tach song diéu bién nén dé cong voi song diéu bién
nén thanh séng diéu bién thuong. Sau d6 tach song dé lay ra hai tin hiéu mau
l1a Eg - Ey va Eg - Ey. Hai tin hiéu nay dugc dua qua mach ma tran G - Y dé

tao ra 3 tin hi¢u mau co ban, ro1 cung véi tin hi€u chéi dua dén ma tran RGB
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dé khoi phuc lai 3 tin hiu mau co ban 1a Eg, Eg, Eg. Ba tan khuéch dang mau

cudi da riéng biét khuéch dai timg tin hiéu mau co ban cho bién do 16n 1én
khoang 100V va dao thanh cyc tinh am dé din dén 3 katdt ciia dén hinh mau
diéu khién cho 3 tia dién tir ban 1én cac diém phat ra cac mau tuong tng do, '

luc, lam & trén man hinh dé pha trén thanh anh mau.

Ngi thtr 3 duoc dua dén mach tach xung dong bo dé di dén khdi diéu
khién khéi quét manh va khdi quét dong, tao ra cic xung ring cwa quét manh
c6 tan s6 f, = 60Hz va xung rang cua quét dong c6 tan s fi; 15750Hz ludn
ddng bd voi nhip quét phia dai phat. Cac xung quét manh va xung quét dong
dugc tao dua dén cudn 14i tia, tao ra tir truong 1ai tia dién tor quét chay theo

duoc dién tir ban vao phat ra anh sang.

Mach vi xir Iy nhén 1énh diéu khién tir xa bang tia hong ngoai hodc tir '

cac phim bam trén mat may dé xu ly thong tin va ra 1&€nh cho ti vi lam viéc.

Mach khir tir du tao ra xung tr trudng rat manh ton tai trong khoang
thoi gian ngan mdi 1an ta bat ddu mé may dé quét sach tir du dong & khu vuc
den hinh lam cho 4nh khong bi loang mau.

Mach nguén nudi dudi dién AC200V thanh nhiéu muc dién mot chiéu
6n dinh cung cap cho ti vi lam viéc.

Nhén xét so dé khéi ciia ti vi mau hé NTSC so véi cic h¢ mau khdc ta théy:

Chi ¢6 mach gidi m3 mau 13 hoan toan khac nhau, khi chuyén hé ta phai
thay bang mach giai ma mau khac. Néu tivi mau 13 da hé thi phai c6 3 mach giai
mi mau riéng biét dit song song voi nhau dé giai ma cho timg hé mau. Tét ca
phan mach dién con lai déu gidng nhau vé nguyén 1y lam viéc va ca két cau

mach dién. Chiing chi khac nhau & mot vai thong s6 ki thuat, cu thé nhu sau:

e Tan s6 manh f, : hé NTSC 1a 60Hz, hé PAL/SECAM la 50Hz.
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e Tan s6 quét dong fiy: hé NTSC 1a 15750Hz, hé PAL/SECAM la
156265Hz. Sai s6 chi c6 6% do vay c6 thé ty dong b dugc khi
doi he.

e Trung tan tiéng:

He¢ NTSC 4,5 MHz (My, Nhat)

PALB.G 5,5 MHz (Tay Au)

PAL I 6 MHz (Hong Kong)

PALDK 6.5 MHz (Trung Qudc, Viét Nam)

SECAM III 6.5 MHz (Nga)

Mach cong hudng nén tiéng vé hinh phai chénh theo trung tan tiéng ciia
cac hé mau.

Dai thong tan cua khdi khuéch dai trung tan la rong hep khéac nhau. Hé
NTSC hep chi trong (5+5)MHz, hé PAL/SECAM rong t61 (7-8) MHz.

2. HE PAL

a. So dé khéi phia phdt

Hai tin hiéu Ev, Eu va nguyén ly stra méo pha cuia h¢ PAL:

Hai tin hiéu Ey, Ey chinh 1a hai tin hiéu Eg - Ey va Eg - Ey sau khi nhan
v6i mot hé sé trong d6 tin hiéu Ey dugce gitt nguyén con tin hiéu Ey dugc ¢d ¥
lam déo pha lién tuc theo ting dong.

Ca hai hé PAL va SECAM déu cing chung mét luan ct cho riang 2
dong ke lién ké nhau cong lai v6i nhau coi d6 1a mau ctia mot dong, do d6 sira
chita méo pha. Sau day 1a d6 thi vécto giai thich nguyén 1y stra méo pha cia
hé

PAL.
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Gia thuyét tai dong thirc dai phat di 1 vécto 18 OM, (+Ey + Ey) véi goc
pha l1a a , nhung dén may thu nhan dugc som lai bi sém pha thanh OM,”.
Dong tiép theo dai phat di tin hiéu c6 vécto mau OM, (-Ey + Ey). May thu
nhan duogc thanh vécto OM, nhung diy 1 mau gia, do dai phat cb ¥ gui di
(dai phat cb ¥ dao pha Ey), nén phia thu phai dao trd lai thanh mau that OM.,.
Pem cong hai vécto mau ciia 2 dong lién ké nhau ta dugc vécto tong hop
O(M’| + M’,) day chinh la vécto OM, kéo dai ra, va nhu vay géc pha trd lai
ding nhu phia phat da gui di khong con bi méo pha nira. Chi ¢6 bién dg 16n

lén gap doi, ta dung chiét 4p giam xudng 1 xong.
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i +2Eu Eu

0

BV b2 2N

EB-Ev
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b. So dé khoi mach gidi md mau PAL

MCH 4,43MHz T _E;—EY
Chon loc 3 e Mach ER-EY’ Mach EGE
L 64| tdch ma | =C-EY
khuyéch dai ,
NS song tran | po £y
trung tan mau bao dicu —> G-y >
—> pha0 bin EB-Ey
180 ,
nén
P Céng Djch
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AN *45
Xung quet dong fH T
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Khdi tré 64us la day tré siéu am, 1lam tin hiéu dién qua dé bi cham lai

64ps 13 thoi gian can thiét cho mot chu ky quét dong (quét tir mép trai man

hinh dén mép phai man hinh réi tr¢ lai mép trai). Day tré si€u am:

Toc do si€u am 300m/s

1

~300m.64
=

=19,2 (mm)

Day tré siéu am sau day cé thé rat ngan chiéu dai I:

i
[ p Mat
Il 2, phié'n R };l;én
ap dien '
2 phiéh ap dien b M Siéu} am
Siéu am
Qua trinh hinh thanh hai tin hi€u 2Ey va £Ey:
Tinhiéu | Dongtht | Dongthtt | Dongtha | Dongtht | Dong thir
tai diem n n+1 n+2 n+3 n+4
a +Ev+Ey | -Ev+Ey | *Ev+Ey | -Ev+Ey | tEv+Ey
b -Ev - Ey -Ev - Ey -Ey - Ey +Ey - Ey -Ev - Ey
C +Ev+Ey | -Ev+Ey | *Ev+Ey | -Ev+Ey
atc +2Ey +2Ey +2Ey +2Ey
b+c +2Ey -2Ey +2Evy -2Ey
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3. HE SECAM

So do khdi phia phat cia hé SECAM

3 ngld
3
quen
ugp olpny
g 7 [0 ngiG _—-,S QG [upl I [um i@
ndg wy, ZHN ZHIN ZHW ZHW
[Buew ‘ STy 90y 0sTy 90y
1) g =y0J =40} =40} =40J
Uos
iq b1 ! k!
’ J o ogvy - N_m xm d
1yud z - ¥
A2 c+a AL T+u u
o 3uoq| p Suoq| pp Suoq| p Suoq
n : A
 Suop ooy eyd opg aed
oM U1 1o U NF vA AF 1IN UN TeH e noIy Uiy,
Suewr P &om Suona BA UDU WR1q WOI
ZHWey'y fiyd Brew Jups 1owr ung
, (1p meus 0y up WS yopo) fad
vy Tew nYIy U1y,
que
quy Ag rep
g ™ . uoRAngy
U v 11990 9y AY 1940 Q1Y U,
v Suos u1q un eno up w__.n Buon oea
g | 891D mew ndmy pn wag
wpud
A

ugn ew
Yo




Do an t6t nghiép Thiét ké ngudn on ap dai rong kiéu
xung

AU AK
Phia phat Tién nhan t4n cao
/
Giai nhan tan cao
7 ) s J
N Phia thu L §
f
— » f
4,286 MHz
4,250 4,406
foB fos
Hinh: Pdc tuyén tin sé dang Hinh: Tién nhin tin cao é phia

chuong ngira phia phadt va dang phdt va gidi nhén tén cao 6 phia thu

chuong xc’fp 0 phia sau

Vi hé SECAM da dung hinh thire diéu tin dé mang tin hiéu mau di, do
d6 phai c¢6 2 khau ki thuat dugc bd sung nhu sau:

Dung mach cong huéng cé dic tuyén tan s6 dang xung ngira ¢ phia
phét va dang chudng sip & phia thu, diéu chinh ding tin s6 cong huong &
dinh chudng 1a 4,286MHZ nham 1am suy giam tin hiéu mau & phia phat dén
mirc tbi thiéu dé khong gay nhidu dén anh den tring. Con dé nhan lai tin hiéu
mau, ¢ phia thu str dung mach cong hudng dang chudng sip.

Trong khi diéu tan nhiéu lot vao phia tan s cao cua tin hiéu mau 12 rat
16n. Pé khong bi giam chét lwong, ngudi ta cd y khuéch dai cho tin hiéu mau
manh han 18n & phia tan s6 cao trude khi dua vao diéu tan. Dén phia thu, sau
khi tach song diéu tan 14y ra tin hiéu mau phat suy giam phia tan sb cao xudng
dé tin hiéu mau tré lai binh thuong. Khau ki thuat nay ¢ phia phét goi la tién

nhat tan cao xubng dé tin hiéu mau trd lai binh thuong. Khau ki thuat nay
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phia méy phat goi 1a tién nhat tan cao PRE EMPHASIS, ¢ phia thu goi 13 giai
nhén tan cao DEEMPHASIS.
So d6 khéi mach gizi ma SECAM
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Tin hiéu Video mau téi mach giai ma truéc hét duoc qua mach cong
huong 4,286MHZ dang chudng up dé chon loc va khoi phuc tin hiéu mau da
bi nén & phia phat bang mach cong huong dang chudng ngira, ddng thoi duoc
khuéch dai cho mach 1én, roi chia thanh 2 nga dudng: mot dudng do truc tiép
v6i chuyén mach SECAM, duong con lai t6i chuyén mach SECAM sau khi
da qua day tré 64us

Chuyén mach SECAM dung dé hudng tin hiéu mau di cho ding tuyén.
vao hai duong lan hiéu mau 1an luot va pha trén vé mau va nhd ¢o day tré lam
cho timg dong thtr hai tré di da dong thoi ¢6 hai tin hiéu mau trén ciing mot
dong va riéng biét d6 va lam di theo timg duong riéng dén mach tach séng
diéu tan. Dé diéu khién PERMUTATOR c6 2 1énh nhu sau:

* Lénh triét mau: néu khong nhan dang ra c¢ tin hi¢u mau, mach tri¢t
mau s& khoa kénh mau lai dé khong gay nhidu mau lan anh trang den.

* Lénh 14t trang thai do mach Flip Flop dua xung diéu khién vao dé
hudng tin hiéu mau di cho dung tuyén.

Mot s6 dic diém ciia mach gidi ma mau hé SECAM.

e Néu mach cong huong 4,286MHZ nhan dang mau bi chinh sai cling
mat hoan toan mau, vi liic nay coi nhu dai phat khong phat tin hiéu mau nén
mach triét mau s& lam viéc dé khoa kénh mau.

e Néu mach tach song léy ra mau do chinh sai tan s6 Fys = 4,406MHZ
thi s& bi sai mau cht khéng mét mau.

e Néu chinh sai mach tach song diéu tan lay ra mau lam Fop=4,250MHz

thi cling bi sai mau chtr khong mat mau.
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CHUONG VI : QUET NGANG (HORIXONTAL)

1. SO CONG SUAT NGANG VA CHON LENH NGANG
La so cong suat 1on dé khuéch dai cong suat song quét ngang dua vao

cuon léch.

2. SONG QUET NGANG (TU DAO PONG NGANG RA).

H.STAB
H.sync l 1
Il : Flyback
”“fH
AFC [ H.OSC > H.DRIVE} H.OUT 1 g
A
H.pulse
Tao sofng Cong suaft
H.out
Jn
Li
Flyback Cuén léch

B+

C6 dang xung chit nhat voi mot nira chu ky & mirc thap, nira chu ky con
lai & muc cao. SO cong suat ngang sé& chi dan that manh & nira duong cao cia
song quét ngang thoi gian t;. Khi so vira dan, 4p cuc ¢ cia so lap tic tut
xubng bang vai cuc e, hay ap ¢ 2 dau cudn so Flyback (L;) s& 1a 110 VDC.
Ap 2 dau cudn day 13 DC hay khong d6i (bang hang s6) dong trong cudn L,

s& 12 dong ring cua trong sudt thoi gian t;.
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3.SU TAO THANH HV (HIGH VOLTAGE)

Xung Flyback 1500V xuét hién tr cudn léch duoc ap nguoc vé cudn
L,. Pé c6 4p cao hon nguoi ta ¢ thé quan mot cudn day that 16n nang ap &
dau trén cung lén khoang 20K V. Viéc lam ké tiép 1 nan cao 4p (HV RECT)
va loc bang ty trén vo dén hinh dé c¢6 ap duong mot chiéu c& 20KV dung cho

anoOt cua dén hinh.

Cuon HY HV 20KV
on
H.out
JUL
12 L1 _A_
Flyback +
(— 1500v
B, )
4.TU PIEN VA DIODE PEM

Dé gitip su di chuyén cia tia dién tir & nira trai man anh duoc déu dan,
ém diu nguoi ta dat thém cac tu loc tr cuc ¢ cia so cong suét ngang Xuéng
mass. Trong thoi gian quét xudi ¢ nira phai man anh ap & cuc ¢ gan nhu
khong d6i hay céac tu dém gan nhu khong c6 tac dung gi.

Céc tu dém s& chi tac dung trong thoi gian ngin ngui chi c6 khoang
2us, nhd D6 xung bay vé diu xudng. Ngoai cac tu dém nguoi ta con gan thém
diode (Damping Diode) cac diode dém ludn phan cuc nguoc (anode xudng
mass, cathode ndi vao cuc ¢ sd cong suat ngang tic 1a ludén c6 B* 110VDC).
Nhu vy binh thuong diode dém chang cé tac dung gi, chi khi nao c6 ring
ring va song ring ring sao d6 lam ap cuc ¢ sO cong suat ngang tut xudng dudi
10V thi diode méi dan.

Cudn HV
A
H.out FBP

-n-"- T L3
N X [ { 3 \}A(—)ke
Flybac@ i ,,.l,., ,.,L H-L N 53 _

Diot dém Tu dém
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5. LAI TIA NGANG.

Dam per  Fly back

vt 114
C455| D40 !
16

ca6 | | a3 C442 C441

Q404 180p T 560pT 0,001°T0,0015
H.out

=

C425 =4

|
0,0015
4_{ C481.....484 | I 4 5
To AFC 4x0,47/500 Pin Trans1 i Tv
|
|
|

A
‘ . fv ! -
MR
in Trans2 r . *
1 hLin B+105v

O ban kinh duong cua séng quét ngang, dong tir B+ 105V di qua cudn
5-14 cua Flyback vao cuc c roi theo so cong sudt ngang xudng mass. Tin hiéu
quét ngang dua vao cudn léch duoc léy tai cuc c. Tu C455, C456 mdi tu =
47uF 1a dé cach dién mot chiéu (B”) tai cuc c. Hai nira cudn 1éch duoc mic
song song, tiép tuc lan luot ndi voi bién ap bu méo gbi doc (pin trans 1).
Cudn H.LIN la bién 4p bu méo gbi ngang (pin trans 2) roi xudng mass. Cudn
H.LIN 13 mot hdi tiép nhe giita dong ra tir cudn léch véi dong xuat phat tir
cudn phat tir cudn Fiyback ¢ dau day 5 va 16.

Khi so ngang ngit, xung bay vé xuat hién va dugc lam diu boi diode
dém D407 va 4 tu ndi tiép C481 — C484. Tri s6 mdi tu 14 0,047 nén 4 ty ndi
tiép co tri s twong dwong 0,04714 twong dwong 0,01, ap chiu dung mdi tu 13
500V nén tri s chiu duoc téng cong cua 4 tu la 4 x 500V = 2000V. Tai cuc
duong cua tu dudi cung ngudi ta tranh thi 1iy ra xung bay vé co bé day bang

1/4 bé cao cua xung tai cuc c dé dung cho mach AFC. Ngoai ra 3 tu
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C463=560p, C442 = 1000P va C441 = 1500p ciing la cic tu lam diu bot

nhung duoc ndi qua cong tic Sy, S,, S;. Péng cac cong tic nay lai 1am xung
bay vé tai cuc ¢ yéu bdt — xung bay vé trong cudn Flyback yéu bot — HV
yéu di 1am man anh mé rong ra theo chiéu ngang (Width). T4t nhién chiéu
cao ciing bi nd ra nhung con duoc hiéu chinh & phan doc bang chiét ap.

V.Height. C452 dé bao vé ndi b-e va C426, bao vé ndi c-e clia s0 ngang.

6. CUON FLYBACK (FBT): NGUON BIEN AP.

—+ HV
—4G3
190v TO Y
RGBout :
u
© ~¢ ABL
l LW;L'
o
CRT
< . SWVCENT
HEATER Dso3 ¢ 1
16 : > Vout
-« ;
TOPOWER | % o 12vCD
~ FBT :
SUPPLY > BLKG

AFC ‘*\D602 20v TO H. DRIVE
o : W-HM—> PIN 141C501
E S |
TO S9(%09A ,.,'-F,-, ’_;F_’

Cudn Flyback ciia JVC GB *E) la noi cung cip ngudn p va ngudn

xung can thiét phu hop cho cac noi trong may.
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CHUONG VII: QUET DQC (VERTICAL)

C330 R360
D302 Rf’;‘;() I
|
{ FLYBAC
! ,
!E
—<—|
A
R238 I
V+H BLAKINHG
C318 f |
C317 g :V YOKE

I 3
1l
R320 R326

Song quét doc ra tr pin 26 cia IC dao dong doc (TA 7644BP) duogc
khuéch dai véi trans, tién khuéch dai cong suat doc Q303. Trans Q303 dao

IC: TA7644BP

pha song quét doc dua vao cuc B ciia 2 s0 cong suat 305Q va Q307 va dong
thot xac dinh ap tinh ctia ngd ra cong suét dé di dén cudn léch doc (V. Yoke)
duoc quét dinh béi sy 4p ciia ngudn (+43v) ngan qua 2 dién trg R317, R318
tuc 1a 1€ thudc vao chinh séng quét doc c6 & cuc B Q303 va dong chay ngang
n6 (=Q303). Diode D303 ludn phan cyuc thuan, hiéu sb dién ap & 2 dau diode
ludn 1a 0,7v cuc b cua Q305 ludn cao hon ap lyc b cua Q307 khoang 0,7v,
trans Q305 ¢ thé din thi ap cuc b ctia nd phai cao hon ap cuc e chung 14 0,7v
—> &p cuc b trans Q307 dung bang ap cuc e chung — trans Q307 ngat. Nguoc
lai dé Q307 c6 thé dan thi 4p & cuc b nd phai thip hon ap cuc e chung 0,7 —

Trans Q305 ngat, vy 2 trans ltic nao ciing chi ¢6 1 trans duoc ma thoi.
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CHUONG VIII

TACH SONG HINH, TRUNG TAN HINH. BQO KENH VA
ANTEN (VIDEO DET, VIDEO IF, TUNER VA ANTEN)

Két thuc chuong IX duong tin hiéu da thong tir ngd vao tang khuéch
dai hinh dau tién dén dén hinh chuong X ta tiép tuc khai thong tir ngd ra tach
song hinh dan ngugc dén An ten.

1. KHUECH PAI TRUNG TAN HINH
a. Thoi ky dau tién: C6 thé xem nhu véi cac mdy con rap ting

transistor roi.

. 42 435 45Mc
' : UT
1 i . 4

L)

AGC 4125 45,75

(a) (b)

* Dang khuéch dai loc lva.

* Dung 3 bién ap dé loc lya toa diy tan s cila trung tan hinh.

Day 1a mot transistor khuéch dai binh thudong nhung ¢ ngd vao va ngd
ra 13 cac bién ap cong hudng ma ta thudng goi 1 bién 4p trung tan (hinh a).

(Hinh b) cho thdy viéc dung 3 bién 4p trung tan cong hudng & 3 noi
(42; 43,5; 45MC) dé dam bao giai trung tan cia may FCC (tir 41,25 —
47,5MC) thoi ky con chay bang dén dién tir.

b. Thoi ky 2:

Thoi ky coa IC tam hep, ky thuat khuéch dai vi sai (differential
amplifer) va 6P - AMF (Operationai Ampl1fer) di gitp nguoi ta khuéch dai
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ca mot ddy tan sb thuc rong va nhu vay khong can phai sir dung nhiéu bién
ap trung tan nhu hinh ¢ phan (1) nita. Thay vao chi can loc diy (Bang Pass

Fiiter) dé loai bo cac tang s khong can thiét ma théi.

........ | s N
FI'OU |-_ : Kha nang loc gidi
Turner I T T T T

52‘75

f 'Kha nang cha [F.IC
?Er 60,25.]_ ! 52,75.]. R >
¢ Mc T i€ Mc T
il il

Mach loc giai cho qua tur 52,75 dén 60,25mc va kha nang cua IC la

thira strc rong kin ca khu vurc tan sé nay

c. Thoi ky thir 3:

Bit dau théy cac loc st (Ceramic Filter) loc thach anh (X Tal Filter) dé
thay thé cho cudn day va tu cong hudng. Sau cung 13 sy ra doi cua loc SAW
(surface Acoustic Wave) hoan hao dén ndi cho vao toan bo giai tan tir 0 — oo
thi ngd ra cua loc SAW chi con dung khoang tdn sd cua trung tan voi dap
tuyén (response) gan y nhu hinh vé trén 1y thuyét. Tat ca cac biy séng, cudn
loc diéu khong con can thiét nita.

2. BQ CHON KENH.

Do dai bang bd chon kénh, chinh budc.

* Budc 1: Bat AFT vé off.

* Budc 2: BAm mot trong s cac AV.

* Budc 3: Tai vi tri AV vira bam, bat cong tic chon bang vé VL, VH
hay UHF tuy theo kénh séng muén thu.

* Budc 4: Chinh chiét 4p Preset - Tunning (tai AV vira bam) cho dén

khi thdy duoc hinh va tiéng ctia kénh song mudn thu.
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* Bude 5: Bat AFT vé ON,

Budc sang mot doi may ké tiép nira ky thuat vi xu 1y va ky thuat so
(Digital) d3 hoan chinh cac coéng tac AV bang co khi ciing bi loai bo hoan
toan. Thay vao 2 nat bAm channet + va - s& gitip hiéu s6 ciia duong AV dang
chon trén goc trai phia trén man hinh. Cac may méi nhat sau nay s6 dudng
AV lén dén 99 duong va nhu vay mdi dudng AV dugc nhé sin kénh song
trung s6 véi dudng AV dy. Nut diéu khién duy nhat chi con 13 nat chanel + -
v6i 2 tan toc Fast (nhanh) va Siow (chidm) ma thoi, chi viéc bAm nut chanel
hién 14n s6 nao thi chinh 13 kénh séng sb 4y, két thuc muc nay ta di c6 duoc

hinh den tring hoan héo.

1
Board PWB_A | ' [Board PWM_A (SIF_CONV) 5.5 MC
|
=1 l§_ﬂl CF1151 Ci1152 chis
- 1151 ) 1153
B _vs.s Out 3 ,‘ 13} —~
Q3011 » ' 1| SH
< : " ISI} 1 r;l_
) . TilL2)
1 ]
T 7 ' ,
Ve o o ' Gate St  Mix 12M 115M 10M
: . 0802 .SH'J.St" IN  OUT OSC O0OSC OscC
iC 801 ' - -
10 ——-—-{>°-—-[ 7|l 7 SiF sMm EM 65M SIF
SW 1 - PAL = ouT ‘IN IN
4
iC 801 . : 10 A3
SW 2 '0——%——[6{ 11804183 y
D808 1 )
SH ; H 7
. VIDEO + SIF OUT 1 HH L _
[} Y Ir )|
! I__ T
; 1L 7 L] P
| ic 188 777 T [7T 70
« Ix 0776 ¢ Cf1554 CF1355 CF1556  CH5S7

Tin hiéu SIF duoc dua vao chan (6) va (18) IC 1551 duoc khuéch dai,
xtr 1y sau d6 dua ra chan (10) dé qua cac mach loc, chi giir lai thanh phan
tiéng cta cac hé.

* CF 1554, CF1555: tao thanh b0 loc bang thong 5,4M.

* CF1556 b0 loc bang thong 6M..
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* CF1557 b6 loc bang thong 6,5M, tng v6i mdi hé sd ¢ 1 duong tiéng
ndi vao IC. Chan (13) IC1551 1a chan bao hé (c6 dugc théng tin nhd vao chan
(8) va (6). & hé PAL chan (10) IC801 mirc cao qua Q802 thanh thiap —
D1553 dan ndi dan (12) ICI55 1 xudéng mass — lam mét dién ap phan cuc ngd
vao chan (12) nén duong tiéng SIF 4,5m bi gian doan. Trong khi d6 chan (13)
ICI55 1 mutc cao lam D1551, D1552 ngit — Trung tan tiéng qua mach loc
bang thong CF1556, CF1557 vao IC1551 & chan (14), (16).

O hé NTSC 3,58 chan (10) IC801 muc thip — Q802 cao — D1553
ngat dudng SIF qua CFI554 vao chéan (14) ICI55 1. Luc nay, dudng tin hiéu
c6 tan s6 6M, va 6,5M, ngung hoat dong. Chan (1), (2), (3), IC1551 dao dong
tao ra song sin tan sd 10M,; 11,5M, va 12M, ung voi mot duong SIF va bo

(4,5M,; 6M,; 6,5M,) s€ c6 1 tin hi¢u dao dong cép cho tﬁng tron (mix).

Su lién h¢ .gitra SIF vao, OSC vao va ngo ra dugc minh hoa

SIF vao DSC vio Két qua
4,5M 10M 10M - 4,5M = 5,5M
Chan (12) Chan (12)
6M 11,5M 11,5M - 6M 5,5M
Chan (14) Chan (2)
6,5M 12M 12M - 6,5M = 5,5M
Chan (16) Chan 3

T Iy ludn trén ta co:
* Néu SIF In = 4,5MHZ nguoi ta s€ thuc hién mach tron nhu sau:
Nhu vay, chan (1) Xtal IOMHZ dugc ndi vao bd tron.

* Néu SIF In : 5,5MHZ.
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4,5M
10M
4,5+10M
4,5-100M
SIF IN SIF
4,5 MIX > ouT
] C——
5,5MHz
7777 /7 77

Tin hiéu nay duoc di thang ra bd 5,5 MHz cip hoc trung tan 4m thanh

* Néu SIF In = 6Mhz tuvong ty nhu trudng hop ta co.

6M
11,5M
(11,5+6)M
(11,5-6)M
SIF IN ) S|
_ 6MHz MIX J_ IF OUT
] 7
5,5MHz
(I
11,5MHz
* Néu SIF In = 6,5 MHz
6,5M
12M
(12+6,5)M
(12-6,5\M
SIF IN 6,5MHz
MIX SIF OUT
C_—_1 (I
5,5MHz
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Ca 4 truong hop trén, két qua ngd ra tin hiéu trung tin 4m thanh c6 tan

s6 5,5MHz.
* So' d6 khéi mach trung tin am thanh va céng sudt ém thanh

So d6 khéi ctia mach nay duoc thé hién trén cac Board PWM - B; PWP -

Trong do, cac IC chirc nang dugc mo ta nhu sau:

* [C201: IX 0771 CEIN : tach séng Am thanh, trung tan am thanh, tién
khuéch dai am thanh.

*IC 401: M5 1321P: Khoa chon 4m thanh & cac ché do TCIAV.

*IC 1532, ICI352: IX 0365CE: Cong suat 4m thanh (L-R).
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Tin hiéu trung tin 4m thanh 5,5MHZ duoc dua vao chan (16) IC 1201.

Tai IC nay, tin hiéu diéu tan ctia 4m thanh dugc khuéch dai va gidi han dé
triét nhiéu, sau do6 dua vao mach tach song dé léy ra tin hi€u am thanh, tiép
tuc qua mach ATT (khuéch dai suy giam ); chan (8) duoc ndi dén 12V dé tin
hiéu qua né 16n nhét. Trudc khi ra khéi IC, tin hiéu 4m tan duoc khuéch dai
thém boi khbéi AF AMP. Tin hiéu duogc 14y ra tai chan (a) dén Jack cam PK 5
board PWM B va MB board PWM - B va dugc chia lam 2 duong, 1 dudng
qua cau phan thé R1322, R1323 dé ly bién d6 nho dwa vao chan (11) va (17)
ctia IC 1401 board PWB-D. Pudang con lai duoc dua thang chan (10) va
(16). Hai kénh am thanh L, R tir ngd Audio In (L-R) dugc dua vao chan ( 12),
(18) cua IC

Chan (15) IC 1401 nhén 1énh diéu khién, cac khoa dién dong mé cung
(lac tuy thudc vao trang thai chan (15) 13 cao, thap hay bo trong. Khi xem
hinh tir Vi deo thi chan (15) muc thap. Khi xem dai, chan (15) mirc cao khi
SIF = 4,5eMC va bo tréng khi SIF : 6,5MC. Am thanh ra & chén (1) va (9) cta
IC thi dugc dua ra Jack S-OUT R, S-OUT L sau khi cac thanh dém. Tin hiéu
L.R thi ciing dugc dua dén chan (4) va (6) IC1351. Riéng kénh R duoc qua
mach xu 1i tao hiéu tng "WIDE" nho Q1321, Q1324, Q1327. Chan (4) IC
1351 1ay tir dwong R, chan (6) IC13511 lay duong L, chan (2), (8) nhan dién
ap diéu chinh am lugng tir vi xr 1y t6i. Tin hiéu ra ¢ chan (3) IC 135 1 danh
cho kénh R, chén tir (7) IC 1351 danh cho kénh L tuy thudc vao dién &p &
chan (2) va chan (8). Tin hi¢u vao chan ( 10) ICI352 va tin hi€éu L vao chéan
(10) IC 1353. Hai IC nay hinh thanh mach khuéch dai cong suét cho 2 kénh
L,R. din vao tang khuéch dai Pre Amp nang cao bién d6, r0i qua tang thiic
(DriveAmp). Sau cung 13 tang cong suat (Power Amp) dé c6 du dong va ap

cung cap cho loa trai, phai.
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CHUONG X: KHUECH DPAI HINH VA PEN HINH

(VIDEO AMP - CRT)

R-Y OUT
R-Y Q62 V74 W
| | = KR /
|
T | R62 rj:R.BAI a ER
AN A--1{--t---»
. Y m_nVR. 621 - N\
G-Y Q61 /S W <1 > E
4 KB
— T N i » EB
—T | R62 G.BAIS \
' VR. 611 \
mrr <
BY o Q60 2N W —
4 H S =
T | Re2 B.BAI , v
Ty |_'¥ VR. 601 _M_
R s FLYBAC

Ba tin hiéu sic (R-Y), (G-Y) va (B-Y) duoc dua vao cuc b cua 3 trans
cong suat Q601, Q611 va Q621, trong luc tin hiéu chéi -Y duoc dua vao ca 3
cuc 2 cua 3 trans noi trén. Puong tin hiéu choi vao Q621 (G ut) dugc gitt lam
chuan véi tro nbi tiép & cuc e 1a R621. Hai dudng choi cua Q601 va Q611 (R
out va B out) dugc hiéu chinh bang 2 chiét 4p VR612 (R drive) va VR602 (B
drive). Phan cuc cua 3 trans cling dugc hiéu chinh bing tré emitter VR601,
VR611 va VR621 (R-G-B, Bias - RGB Back Ground). Ngd ra cua Q610,
Q611, Q621 tai collector dugc dwa thiang vao 3 cathode ciia dén hinh.

Tai dén hinh 3 cathode 1a Eg, Eg, Eg.
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Luoi G1 chung dugc ndi mass.

Ludi G2 va G3 duogc cip ap duong lay tir bd nhan dit bén trong hop
Flyback.

Thay d6i VR601, VR611, VR621 1a thay d6i phan cuc mot chiéu cua 3
nén 3 chiét ap trén goi 1a R, G, B Bias. Thay d6i phan cuc ¢ e ciing 1a xac
dinh mirc ngat ciia 3 trang, cong suat 1a thay doi mirc ngat ciia 3 cathode
trong dén hinh. N6i cach khac VR601, VR611, VR621 duogc diéu chinh &
murc tdi nhit cua canh, 3 6ng phong s& phai ciing ngat mot luot. Chinh vi vay
nén 3 chiét 4p nay con duoc goi la R, G, B Back ground (Back ground =

nén).

Hai chiét 4p VR602 va VR612 (R Drive va B Drive) thay doi bién do
cua - Y dua vao cuc e cua Q61 1 va Q601. Murc tin hiéu dua vao cao, co
nghia 14 tin hiéu ra ciing cao va dong tia cta dén hinh ciing 16n. Thay dbi B
Drive va R Drive nhu viy va thay doi mirc cao nhat ciia dong tia B va R sao
cho & chi tiét sang nhit ctia canh (m@c Y cao nhét) thi 3 dng phong RGB ¢o

cuong do dung ty 1é dé tao ra anh sang tring ¢ mat dén hinh.
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PHAN II

TIM HIEU - THIET KE
BO NGUON ON AP
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CHUONG I: NGUON PIEN TI VI

1. SO PO KHOI PAC PIEM CUA MACH NGUON PIEN

AC A~ Tai

! [ i > 2 >~ 3 - 4 o tiéu

220V.~ ] thy
5

So dé khéi mach nguon dién

Khéi 1- Bién 4p ngudn dung dé do6i dién xoay chiéu tir mirc 220V thanh

cac muc theo yéu cau ciia may.

Khoi 2 - Mach chinh luu: dung cé diot tiép mat dé dé doi dién xoay
chiéu thanh dién mot chiéu.

Khoi 3 - Mach loc ngudn: Dung cac tu hod c6 dién dung 16n phdéi hop
v6i1 cudn cadm co gia tri sO6 cudn cam 1én dé€ phan chia duong di cho cac thanh
phan dong dién sau chinh lvu nham san bang d§ gon song gitt cho dién ap

mot chi€u ra trén tai dugc bang phang.

Khoi 4 - 6n dinh dién &p mot chiéu: Duy tri cho dién &p mdt chiu ra
trén tai luén 6n dinh, mdc du mrc ngudn dién & dau vao ludn bién doi, hodc
dong dién tiéu thu chay ra tai luén thay dou.

Khoi 5 - Mach bdo vé: bao dam an toan cho thiét bi cling nhu ci ban
than khoi nguon. Néu c6 su c6 chap mach, dong dién ti€u thu tang vot Ién thi

no6 s€ khoa ngay khoi ngudn lai.
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2. BO NGUON O AP (VOLTAGE REGULATOR)

Ngudn B trong may thu hinh mau thudng 12 +110VDC véi do 6n dinh

cao, gon song nho.

C
h— S——Z—‘ — + Macﬂ B+
- >t ¢ én 4p| J=
pc A R
Tu Tu
loc loc
Viao ra

* Nguyén 1y ctia mach 6n ap: Mach 6n 4p gém 6 chic ning
a. Chirc ning én dp (Regulation)

Trong tdm ctia mach 6n ap 1a ltranzistor, cong suat dong vai tro 1a 1
dién tro thay doi, ndi tiép tir ngudn duong chua on (ra tir bo nin) dén tir ngd
ra B d3 6n 4p. Vi phai thuong xuyén ganh chiu dong cao nén ngudi ta méc
thém dién tro cong suat 16n song song véi trans, on ap dé ganh bét cho dong

trans nay.
b. Chirc nang ldy méu (Sampling)
Giir dién ap ngd ra B ludn 6n dinh.
* R, Ry, Rs: Phan liy miu.

* R,: diéu chinh 4p 14y mau. Giir B+ 1a 110VDC thi 4p 1dy mau 1a 6V;
nhu vay khi B” thay d6i thi 4p 1y mau ciing thay doi theo.

¢. Chire ning tham chiéu (Reference).

Thudng 12 ngudn ap khong thay d6i ciia 1 bo diode zener, gia st 1a 6V
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d. Chirc ndang.

Phan do sai nhdn vao cung lic hai ngudn 4p 13 ap 14y mau va 4p tham
chiéu. Néu ap 1ay mau bang ap tham chiéu, phan do sai s& cho ra ap stra sai &
mot mirc tinh mot chiéu nao do, twong img v&i mach duoc thiét ké sin dé B*
ra
dung 1 10VDC. Néu B” tut xudéng chang han, ap 1dy mau s& tut xudng dudi 6V
trong lac ap tham chiéu van y nhu cii, ting do sai s& l4p tirc nhén ra su sai biét
nay va cho ra ap stra sai sao cao hon mtrc tinh lic nay. Tuong tu ap stra sai sé
thap hon mirc tinh néu B” bi tang 1én cao.

e. Chirc niang khuéch dai (DC Amp).

Phan khuéch dai s& khuéch dai p sai s6 1én cao du dé diéu khién 6n ap,
két qua 13 trang on ap s& duoc mo ra nhidu hay it tuy theo sai s6 dua vao cuc
b 1a cao hay thap, sao cho B* luén & mét trong sé di thiét ké trudc (B" =
110VDC).

f Chirc nang bdo vé (Protection).

Thuong duoc thiét ké ¢ trang thai nghi khi 5 chirc ning noi trén hoat
dong binh thuong. Noi cach khac bao vé thudng & trang thai ngét khi toan

mach 6n ap dang lam viéc binh thuong. Chi khi nao co6 su ¢d nhu B bi cham
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mat hoac qua tai thi bdo vé madi hoat dong dé ngét mach so On ap, khuéch

dai... giip bdo v¢ cac transitor nay.

* Mach 6n ap ciia may SHARP 18”.

B+ 8n ap B+ én ap

el P L

is f
Tir7 rrr
R2

@ > Tu loc ra
K.dai | @
ap tham chi€u R3 L4y miu
Tham chiéu 1 Do sai ab lﬁ'y méu

Diode D, dé bao ve mdi ndi b-e cua T;. Ap & dau ndi b-e cua T, khong

thé vuot qua 0,7 Volt 13 ap phan cuc thuan cta T, (mbi ndi b-e caa T, con ndi
thém R, = 0,5Q). Han ché & ap hai dau b-e cta T; ciing 1a han ché dong xuyén
qua Ty, khong cho T; chay qua tai da dinh trudc. Cau chia Ri;, Ry4 ha thép ap
duong nay xuyén qua R;s va bi chdm lai & D; phan cuc nguoc vi Cathode cua
né (va ciing 1a cuc b cua T, ) dang bi ndi véi B" = 110VDC ngang qua Ry
Nhu vay khi mach on ap lam vi€c binh thuong, T, hoan toan ngét dién (co dat
trong mach ciing nhur khong). Khi ¢6 su ¢, chang han nhu B* tut xudng thap
dué6i ap duong cua cau chia Ry3, Rj4 — D5 din dién 4p duong di téi cuc b cua
T, 1am T4 dan mach, r& bot dong ma chinh ra da dugc dua vao cuc b ciia T3 va
T, ngat, gitip bao vé duge T; va T;. D, bao vé ndi b-e ciia Ts.
3. MACH NGUON ON AP KIEU BU DUNG TRANSITOR CONG SUAT MAC NOI
TIEP TREN PUONG CAP PIEN TU NGUON DPEN TAI PONG VAI TRO DIEN
TRO DIEU CHINH DE ON AP.

So d6 mach nguyén 1y 6n ap kiéu bu : hinh 3.30.
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So do chi tiét mach on dp kiéu bu

Nguyén 1y 6n ap ki€u bu la: néu trén dudng cap dién tir ngudn dén tai,

ta mac nodi tiep vao mot dién tr¢ di€u chinh va co6 thé diéu chinh n6 duogc kip

thot va dang hudng, thi s€ lam cho moi sy mat 6n dinh ctia nguén dau vao roi

hét trén dién trd diéu chinh, gitr cho dién ap ra trén tai luén dugc 6n dinh.

So do khoi ciia mach 6n &p ki€u bu, chirc ndng ctia cac khoi nhu sau:
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Khéi 1 - Ban dan cong suit Q;, mic ndi tiép trén dudng cip dién tir
ngudn dén tai, dong vai tro dién tré diéu chinh dé 6n 4p. Khi Q, dan dién
manh, ndi1 tré gidm, sut ap Ucg; gidm, dong I¢; tang tc 1a I tdng do do Uy;
tang. Khi Q, dan dién yéu, noi tro ting, sut ap Ucg ting, dong I, giam tic 1a
Iz giam, dan t6i Uy giam.

Khéi 2 - Mach so sdnh do sai va khuéch dai dé diéu khién khéi 1 . N6
bao gém ban dan Q, va dién tro tai R;.

Khoi 3 - Mach tao dién ap chuin bao gém di 6t zéne D, va dién tré han
ché R», n6 gilt cho Ug, ludn luon chuén bﬁng U,.

Khdi 4 - Mach léy mau, bao gém cac dién trd R;, Ry, Rs méc thanh
mach phan ap dé léy ra Ug, dua ve cuc B cua Q, dé so sanh véi Up,. Trong
mach thuc té nguoi ta méc thém céc tu ho1 C,, C, dé phéi hop voi dién tro
diéu chinh Ry 13 noi tré ctia Q; dé hinh thanh mach locr, nham san bang do
gon song, gilr cho dién ap mot chiéu ra trén tai duoc béng phéng.

Nguyén 1y 6n ap ctia mach dién nhu sau:

Néu dién 4p ra trén tai tdng, qua mach phan 4p Usg, tdng, con Ug, van
gitr chuin, 1am cho chénh 1éch Ugg, tang, Q, dan dién yéu, ndi trd tang, sut ap
Ucg tang, I¢; giam, tic 1a I; gidm, lam U, gidm dé 6n dinh.

Néu dién ap ra giam thi Ug, giam ngay con Ug, vén gitt chuan, Q, s&
dan dién yéu di, dong I, giam, sut ap trén R, it 1am Uy, ting, khién Q; dan
dién manh, ndi tr¢ giam, sut ap Ucg; giam, dong I¢; tang tuc 1a I tang, 1lam
Uy; tang dé on dinh.

Chiét ap R, dung dé diéu chinh muc dién ap mot chiéu léy ra. Néu ta
van 1én diém A, U,, s& gidm, van xuéng diém B, U,, sé tang.

Uu diém ctia mach 6n ap kiéu bu: 6n ap tot, pham vi 6n ap di rong va
c6 thé diéu chinh duoc. Cong suit ra du 16n, do d6 mach dién dugc dung rat
phd bién 1am bo ngudn chung cho ca may.

Nhugc diém:
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a - Hiéu sut ctia mach ngudn thap vi trong thoi gian lam viée, lic nao
cling c6 dong I; chay qua Q; dong vai tro dién tré diéu chinh, gy t6n hao
dién va phat sinh nhiét.

b - Khong c6 kha ning cach li gitta ngudn va tai - Néu Q, bi danh thing
thi toan bd ngudn ¢ dau vao dang ¢ mirc cao va chua 6n dinh, s& do ra tai
thudng l1am chét theo transistor cong suat dong hodc tham chi hong ca dén
hinh.

¢ - Hi€u qua ctia mach loc nguén phu thudc vao co ché cta mach 6n ap.
Khi ngudn dau vao bi tut xudng qua thap, thi co ché clia mach on 4p phai diéu
khién Q, dan thong bio hao, ndi trd bang 0 dé dua dién ra cho du. Luc nay
hi€éu qua ctia mach loc 1a xAu nhét.

d- Nguén chi cho ra dugc mot muc di¢n duy nhat.

4. NGUON NGAT MO (SWITCHING POWER SUPPLY)

a. Loai dung dao dong da hai (Multlvibrator)

. B+ chda 6n So ngét md&
=T g
+ Q +
—_ Ci1 ON I Ci1
HEER
i Off i
Tu loc

Tu loc dp sai s6
A Pa hai
vao a hai ra

b. Loai dung dao dong nghet (Blocking Oscillator).
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Bé nguon ngit mé logi diing dao dpng nghet

Hau hét cic may moéi sau ndy, bd ngudn ngat mé 14 loai ding dao dong
nghet. Pau tién 13 ngudn AC duoc nin cau ndi loc bang 1 tu loc vao. Ngudn
B" chua 6n sau d6 dugc dung dé cap nang cho 1 dao dong nghet cong suat
16n. Song ra ¢ thir cip bién ap nghet 1a dugc nan, (loc dé doi thanh ap duong
mot chiéu BY). Vi hoat dong ¢ tan sb cao (# 10 — 20KC), mach loc sau nay
(tu loc ra) khong can tu qua 16n ma B* van dat o gon nho, chat luong cao.

5. NGUON ON AP DAI RONG (80V - 260V) KIEU XUNG NGAT MO, CO CACH
LY GIUA NGUON VA TAL

a. Nguyén ly én dp kiéu xung ngiit mé.

Pay 1a hoai ngudn chinh luu qua 2 cép: lan chinh luu thir nhat, da truc
tiép chinh luu tir ngudn ciia mang dién xoay chiéu dé 13y ra dién 1 chiéu chi
dé nudi mach nghich luu va tao 6n 4p. Mach nghich luu di doi dong mot
chiéu thanh dong xung ngit mé véi tan sd cao (15KHz), do d6 co thé coi gan
nhu 14 dong dién xoay chiéu (hinh sin). Nang luong cua dong xoay chiéu nay
s& thong qua cac cudn diy ciia bién ap xung, chuyén sang bén thir cap nhiéu
hai bang céac diéu tiép mach cao tan dé say ra dién mot chiéu 6n dinh nubi tivi.

Viéc 6n dinh dién ap ra da duoc thuc hién ngay trong qua trinh chuyén ning
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luong dién tir bén so cip sang cac cudn thir cip cua bién ap xung, bang cach
diéu chinh do rong cia xung ngit mé (khoa K) theo murc ngudn dién & dau
vao. Néu mirc vao 1a cao thi thoi gian thong rat ngan. Néu mirc vao thap thi
thoi gian thong s€ dai ra.

- Mach dién va nguyén Iy lam viéc cua mach ngudn 6n ap dai rong kiéu
xung, c6 cach ly giita nguon va tai.

a) Nguyén 1y tao nghich luu: dién xoay chiéu & dau vao duogc cau chinh
lwu d6i thanh dién mot chiéu i, qua tu C; loc, ddn dén cudn day (1) (2) roi dén
chan 3 ciia IC nam cho. Néu khoa K thong thi dong dién i méi chay trong
mach dién, qua khao k va R,. Chinh dong dién nap qua Ry, C, dén chan sé (2)
ctia IC 1a dong Ib mo cira cho ban dan khoa K thong 1an dau tién, lac ndy mai
c6 dong dién i chay qua cudn day (1) (2) va gay sut ap (1) duong (+) (2) am(-)
o dién ap nay ghép qua cudn (3) (4) lam (3) duong (+), (4) am(-). Xung am &
chan s6 (4) qua R3 C3 lai quay vé chén s6 2 cua IC lam tit khoa K. Khoa K

tat, dong i dot ngdt giam xudng bang sé 0. Trén cudn (1) (2) s& gy ra mot sic

dién dong cam Ung 1a EL = L% di va c6 cuc tinh duong (+) ¢ dau (2) va am

(-) & dau (1). Pién ap nay lai ghép sang cudn (3) (4) 1am 3 4m(-), 4 duong (+).
Xung (+) ¢ chan sb (4) qua R3 C3 quay vé chan sb 2 cua IC dé m¢ thong
khoa K. Khoa K thong lai ¢6 dong i chay qua cudn (1) (2) va qua trinh cir thé
tiép dién tao thanh mach nghich luvu. Nho su lién tuc thong tit cua khoa K
trong mach nghich luu, nén dong i tuy 1a dong mét chiéu, nhung khi qua cudn
(1) (2) da d6i thanh dong xoay chiéu véi tan sb cao khoang 15 + 16 KHz.
Ning luong cua dong xoay chiéu da duoc ghép sang cac cudn ddy bén thu
cap, va tuy theo sd dong day quan ma ta lay ra dugc nhiéu mac dién 4p cao
thap khac nhau, roi chinh luu lan thtr hai bang cac dot tiép mat cao tan, dé 1ay

ra nhiéu muc dién mot chi€u 6n dinh nuoi ti vi.
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Mach nguén on dp ddi réng kiéu xung, cé cdch ly gifa nguon va tdi

b) Nguyén 1y tao on ap: khi ngudn dau vao & mic cao thi ha ap trén
cudn (1) (2) cao, ghép sang cudn (5) (6) ciing cao, qua diéu D5 chinh luu ldy
ra dién ap am 16n, dua vé chan sb 1 cta IC dé so sanh véi dién ap ngudng lay
tir chiét ap VR dua vé chan sb 5 cta IC. Két qua sé diéu khién cho ban dan K
thong rt ngan, tat rat nhan, nén luong dién chuyén sang cac cudn thr cip van
12 6n dinh. Khi dién dau vao thap, ha ap trén cudn (1) (2) thip, ghép sang
cudn (5) (6), qua diéu D5 chinh luu 1dy ra dién 4p am mot chiéu thip, dua vé
chan sé 1 cia IC, diéu khién cho ban dan khoa K thong trong thoi gian dai,
lau moi tit va luong dién chuyén sang cac cudn thi cip van 6n dinh .

Pé tang tinh 6n dinh cho mach ngudn, thi sau khi mach nguén da lam
viéc, dd cap dién cho mach quét dong ciia tivi 1a viéc, nguoi ta lay ngay xung
quét dong cua tivi co chu ki rat 6n dinh, dua vé cudng ché mach nghich luu,
thong tit theo nhap tan sd dong. Lic d6 mach ngudn méi cho ra cong suat

dung nhu chi tiéu thiét ké va 6n dinh.
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Dang xung minh hoa nguyén ly 6n ap bang cach thay doi do rong tx

clia xung ngit mod (thdi gian thong cia khoa K) theo mirc ngudn dién ¢ dau

Vao.
u
Xung quét dong
didu khién é é
o) — Ty ——— Ty — t _ t_x
U vao cao U ngf)_,v_? I i Ura = Uvao X T
/ o . H
BZ R Z R ZER 1
Z : . SN T, =— =64S
o _d| T!‘ 1~ : : \\ fn
N U t 1 ] \ H
U vao via 180V ¢ l/ '7/1 Vs
e .42 "
-~ - PO - — - - = ~ "
72 7 /% ' ;
8 I:O—sz—‘l :: E //’
U vao thﬂp I | | S
80V ' ' et
RE = - » 'W -
/Iﬁ é -
o]

Dang xung minh hog nguyén Iy on dp

bang cdch diéu chinh dp rong xung
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CHUONG II: THIET KE NGUON ON AP DAI RONG

1. SO PO THIET KE.

% -
s ey
1]
&
&
G
—<F—wW

JEFJ_JI&E 90V -260V(50-60HZ)
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xung
II. CHI TIEU BQ NGUON.

1. Pién 4ap vao 13 ngudn dién xoay chiéu cho phép bién doi tir 90V dén

260V.
2. Tan s6 luéi dién xoay chiéu: f= 50Hz.
3. Pién ap ra mot ¢ hiéu U, = 100VDC.
4. Hiéu suat bd ngudn n = 80%
5. D6 6n dinh dién ap ra.
2y

ra

6. Cong suét ra P.,=60W.

II1. TINH CAC GIA TRI CHI TIEU CO BAN CUA BQ NGUON.

1. Cong suit bd ngudn tiéu thu tir mang dién.

p=tn_OOW o5y
n o 80%

2. Dién ap sau bo chinh luu.
Uomax = 260V~/2 =367V.

Uomin = 90VA2 = 127V,

3. Dong dién trung binh sau b chinh luu.

Ly =0 = = 06A,
U, 127
P
Itbmin =— :E - 0’2A
U 367

Omax
4. Pién tré tii cia bo chinh luu.

U 367

R, =20 == = 18350
Itbmin 0’2
U

R =S 127550
Itbmin ’6
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5. Dong dién tdi tiéu thu.
I, = F, 00 _ 0,6A.
U 100

6. Dién tré tai.
U, 100

W=t = = 167A
I, 06

ra

7. Tén s6 xung fy = 15625Hz
8. Chu ky xung.

T= fi =0,000064ps

H

9. Thoi gian khoa 16m nhat.

_U,T 100.64 _
mG& max U 367

17us

Omax

IV. TINH TOAN MACH CHINH LUU VA MACH LQC.
1. Tinh Diode chinh lwu.

Dién 4p nguoc 16n nhét dat trén Diode:
Ungmax = 157. 260 /2 =577V
Dong di¢n thuan trung binh:
I, = 0,6 A.
— Chon Diode L202C.
2. Tinh mach lgc.
a. Chon dién tré R; = 10Q2 vira dung lam di¢n tré mach loc, vira dung
dé han ché dong dién nap cho ty lic méi mé may dé bao vé Diode chinh luu.
Cong suét dién tro R1.
Rii = (Ipmax)’- R1 = (0,6)* 10 = 3,6W
Khi bat may thi dong dién nap ban dau Ién tu kha 16n nén dong qua
dién tro R, ciing 16n hon 4 dén 5 lan binh thuong.

Pei = 5. (Lipmax). 10 = 18W.
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— Ta chon Ry c6 gia tri (10Q2 - 20Q)

b. Chon tu loc.

Theo cong thtrc ta co:

U, = L, ={1—4 &
£ 2Cf 2R
= C= L =1- R
2U 2R
gs t
Véi yéu cau do gon séng sau bd loc 1a 3% thi Ugs = 3%. Thay vao biéu

thirc trén ta dugc C = 118 uF = Chon C = 120uF/400V.

V. CHON TRANSISTOR VA BIEN AP XUNG

1. Chon Transistor T1

Khoa doéng mé 1a phan tir c6 ndi trd thay doi duoc theo sy diéu khién
cua tin hiéu vao.

Dién tro tiép giap Collector va Emitter & ché d6 thong bdo hoa rat nho
(R¢g cua Transistor Silic = 0,1 - 0,25Q) & ché d6 ngit hoan toan dién trd tiép
giap rat 16n Reg = 10° - 10°

a. Yéu cau ciia Translstor T,.

Khi tat phai c6 ndi trd 16n, khi thong phai c6 ndi trd nho, tbc do dong
mo cao. Khi khoa lam viéc xay ra hién tuong qua do, thoi gian qua do cang
ngén thi tbc d6 mo cang cao can chon Transistor 1am viéc & tan sb cao, kha
ning chéng nhidu cao, Cong suat diéu khién nho, chon Transistor c6 hé s6
khuéch dai 16m; chon Transistor T, loai NPN 2SC 2125 ¢6 tham sb.

- Cong suat tiéu tan 16n nhat S0W

- Tan s6 giéi han 520MHZ.

- Nhiét d6 chju dung 150°C.

- Dong I.ax = Sa

- bién ap Ucgma—= 800V

- bi¢n ap Ucppax = 2000V
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- Dlél’l ép UEBmaX =5V

- Hé s6 khuéch dai B = 30.
b. Tinh dién tré R..

bién tro R, va tu Cg lam thanh bd khéi dong cho Trans, Ty, Trans Ty lam viéc
theo ché d6 khoa nén chon dong phan ap nho.

_E_ IClmax _ 0’6

L=t 2D _ 003A
6 68 6,30

R, = Yoime _ 367 _ 12333Q ~ 120KQ
I, ,003
2. Tinh bién ap xung

Pé mach dao dong can ¢6 2 diéu kién:

- Can bang pha: dién ap hoi tiép dong pha véi dién ap vao.

- Céan bang bién d¢: tich cua hé sb hoi tiép va hé s6 khuéch dai phai 16n
hon 1(s). Trans T; ghép cuc C v6i cuon day LC cuc B v6i cudn LB qua tu Cg
dé thyc hién dao dong Blocking ghép bién ap.

a. Chon 16i bién dp.

Cong suat bién ap:

p =t 00 5y
“n 80%

Chon 15i bién 4p K38.24. 17 ¢6 kich thuéc.
- BPuong kinh trong d = 2,4cm.
- BPuong kinh ngoai d = 4,3cm.
- Chiéu dai h = 0,7cm.
- Bpax = 0,25T
Tiét dién mat 151 tur:
(D-d).h (4,3-2,4)0,7

S, = = =0,67cm’
2 2

Tiét dién ctra soO:
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S nd’ _ 3,14.2,47

0 =4,5cm’
4 4

Cong suat gidi han cia bién ap:

Sy.S. By f  0,67.4,5.0,25.15265
gh 150 150
Pgh =97TW
Vay ta da co:

Py : 79W Py, = 75W — Py, > Py, dat yéu cau
b. Tinh sé vong cdc cudn day.
Cudn day so cap L.

L ~0,25.10°U,_,  0,25.10*.367
¢ B,max.f,SC 0,25.15625.0,67

— L =350vong.
Cudn day thir cip.

L
<—U, = 100220 —gs vong

L,=U,
U, max. 19,9

ra

= Lc=350vong
Cudn hoi tiép.

L. 350

L =U Uht =E12 = llvf)ng

ra

" U, max.
= Ly = 11vong
c. Tinh dwong kinh cdac cuon dday
Chon mat do dong dién:
[ =3mA/mm’
D =0.65. /1 (mm)
Dong chay trong cudn day so cap Lc:
Iyymax = 0,6A
D =0,65. /0,6 =0,5mm

Puong kinh cudn day so cip = 0,5mm.
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Cudn chay trong cudn day thtr cap L,
Tiaimax = 0,0A
d=0,65.4/0,6 =0,5mm
= Dong chay trong cudn day hoi tiép L
Isi = 0,01A
d=10,65. /0,01 = 0,065mm
Chon day c6 dudng kinh 0,1mm dé quan cudn hoi tiép L.
Dong chay trong cudn tao dao dong Lg.

_I,max 0,6

I =
° B 0,33

=1,88A

d=0,6541,8 =0,9mm
= Chon day c6 duong kinh Imm dé quan cudn day tao dao dong L.

VI. TINH PHAN MACH TAO PIEN AP CHUAN.
bién ap ra sau Diode D, = 12V.

1. Chon Diode 6n 4p loai KC 133A c6 tham so.
- Pién 4p o6n dinh: 3V.
- Cong suat tiéu hao 16n nhit: 3mA.
- Dong dién 6n dinh nho nhét: 3mA.
- Dong dién 6n dinh 16n nhat: 8OmA.
- Dong dién 6n dinh trung binh: 10mA.
2. Tinh dién tré R han ché dong dién cia D;.
Uge =12V -3V =9V
Ire = Ips - g3 = 6mA = 0,000A.

R, =—2— —1500Q = 1,5KQ
0,006

3. Tinh tu lgc C.
Ap dung cong thirc:
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U . — Ira — 1 _ 1Qi
£ 2cf 2R

C = L, = 1—4£
£ 20U, f 2R,

Vi dong qua D, nho nén chon Rp = 0,5 Q.

Gia str do gon song 1a 0,5%.
Ug =0,5% . 12=10,06V.
Thay vao ta dugc Co = 4,5uF.
= Co=4,7/16 V

4. Chon Diode D2.
Chiu dién ap nguoc 3,14. 12 : 38V
Dong dién trung binh: 10mA.
Chon Diode loai K509A.
* Dong dién trung binh Iy, = 100mA.
* Chiu dién 4p nguoc U,, = 50V
* Dong dién xung Lyume = 1,5A.
* Nhiét do chiu dung t = 85°C.
VIL TiNH TOAN TRANSISTOR T, VA Ts.
1. Tinh toan Transistor T,.
Khi Transistor T; m¢ thi Trans T, phai lam viéc & ché do thong bao hoa
Uge T; =0,7V.
Khi dién &p vao lon nhét thi Trans T; m& nhd nhat:

_U,T,  0,7.0,3
Vmax g 0,136

R =154Q

Bl

Mit khac ta co: thoi gian khod mé nhé nhét.
b.fL

n.R, .max

Xxmin
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T .min.n.R, max

L
b.pl

= RVmin :b'B—'L:5IQ
t_max.n

Ta co:

R...R

= Rvmin — CE2 V max =51Q
R.., +R

CE2 TRV max

Vay Trans T, Phai thom diéu kién:

- Trans la hoai NPN.

- bién &p Ucgomax = 367V.

- bién 4p Uggomax = 5V.

= Chon Trans ta co:

- Cong suat tiéu tan: 10W.

- Nhiét d6 chju dung 100°C.

- Tan s6 giéi han 10MHz.

- Bién 4p Ucgmax = 800W.

- bién ap Uggpmax = 2200W.

- Bién 4p Uggmax =5V.

- Dong dién Icpax = 2A.

- Hé s6 khuéch dai B = 30 lan.

Thong thudng dung Trans dé 1am khuéch dai so sanh, tin hiéu hoi tiép
dua vé cuc B, tin hiéu dién ap chuin dua vé cuc E, tin hiéu ra sau khi duoc
khuéch dai 13y & cuc C.

Yéu ciu cua Trans Ts:

- bién &p Ucgo = 12V

- Bién ap Uggo =3V
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- Chon Trans loai 2SB622.

bién ap Ucgo = 400V.

bién ap Ucgo = 600V.

- Bién &p Uggo = 6V.

- Dong dién I = 300mA.

- Tan s6 giéi han 10MHz.

- Cong suét 16n nhat P, = 800mW.
- Hé s6 khuéch dai B = 80 lan.

2. Tinh dién tré phan ap.

Cac dién tré nay dung dé lay mau dién ap ra cho Trans Ts.

I _ 4 0,05mA.
80

B3
Chon dong phén ap 16n 6 lan:
I,,=6.0,05=0,3mA.

U 3

R, =—t-= Yse = = 10KQ.

BC I I

BC P/a ’

R, =2 __2 557000
I, 0,35

Dung dién tré Rs dé bién doi dién ap.
Gia st : can thay d6i 1% vé mdi phia.
Ugs =2%. 12=0,24V.
= Chon céc dién trd phan ap.
- R4 =10.000Q = 10KQ.

- Rs = 680Q.
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- R; =27KQ.

3. Tinh dién tré R,.

I
IB2max = = 0’7 = 093mA
B 7630
Dlél’l élp dét lén R7 . R7. IB2 =9V = UR7.
9 0

= R, =

= 03 =30.00002 = 30KQ.

B2 max ’

I

4. Tinh tu lgc C10.
Khi yéu cau do gon séng ¢ dau ra 1a 5%.
Thi: Uggry = 5%. 100V =5V.
R.
I[|I—a—
RI

L Cy= — 768F.
0T THrU H

sgra

= Chon C,y = 1000uF/120V.

5. Chon Diode D4.
- Chiu dong trung binh 0,6A.
- Chiu dién ap nguoc 3,14 .100V = 314V.
— Chon Diode loai FO6C20C.

6. Tinh mach béo vé

Dua véo ché do 1am viéc cua trans T, chon Trans T, hoai 2SC 2655 ¢6

tham s6 nhu sau:
- Prax = 900W
- f=1000MHz
- Ucgomax = S0V
- Uppomax =5V
- Dong lopax = 2A
- Hé s6 khuéch dai = 70 lan
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— Chon dién tré6 Rg=0,8/5 W

* Van dé bao vé:
Binh thuong dong qua Trans, T, nho (Ic; = 0,6A). Do vay, dong qua Ry
cling nho ¢d 0,6A, sut ap trén Ry < 0,6V.
— Trans T, khong thong va mach van lam viéc binh thuong.
Uro=1Iro . Rg=0,6.0,8 =0,48 V.

Néu dong qua Ro ting vot 18n, khi c6 su ¢b thi sut ap trén Ry s& 16n hon
0,6 V

Uro = 2lcimax - Ro=2.0,6.0,8=0,96V.
bi¢n &p trén Ry = 0,96V s¢& lam Trans T, dan, 1am cuc B va E cua trans

T, cham nhau — dan dén Trans T, khod va mach ngung lam viéc.
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KET LUAN

"Nguén én dp ddi rong kiéu xung'' duoc thyc hién véi thoi gian, diéu
kién kha khiém ton va kién thtrc con nhiéu han ché nén chic chin con thiéu
sot em rat mong moi nhan dugc ¥ kién xay dung ctia Quy Thay C6, cac ban
sinh vién dé ngay cang tién bd.

Day 12 mot dé tai trong doi khé véi em, nhung di duoc hoan thanh 1a
do sy hudng din tan tinh cia thdy Poan Nhan Lo cung véi nd luc ciia ban
than Em.

Mot 1an nira em xin chan thanh biét on Quy Thay C6 da gitp d& giang

day trong thoi gian hoc tap va hoan thanh dé tai
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