CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

MUC LUC
| 0701 B0 5 57 0P 1
CHUONG I : CAU TAO VA NGUYEN LY HOAT PONG CUA MAN HiNH LCD
MONITOR 2
1.1. CAU TAO CUA MAN HINH TINH THE LONG VA PHUONG THUC HOAT PONG ..

1.2. CO CHE HOAT DONG CUA CAC BO HIEN THI : ..oovvivieieieeeeeeseeeeseee s 5
1.2.1. K§ thuat hién thi tinh thé 10ng LCD .....ccovuiieeieeiereieseseeeeeeeeeeeeeeseese e 5
122 KFthudt PLASMA oottt 8
1.2.3. K§ thudt hién thi tinh thE 1008 LCOS ......ooevieeeeieeieeeeeeeesesee s s es s 10
1.3. CAC CHUAN KET NOI SU DUNG TRONG MONITOR LCD VA CHUC NANG CUA
(03 1] N TR 10
1.3.1. Chuén két néi tin hiéu analog (D SUB) oo, 10
1.3.2. Chuén két néi tin hiéu digital (DVI) oo, 12
1.4. SO DO KHOI MAN HINH LCD ....ooviiuiiiiiieieieeeeee e esessees st 15
1.4.1. SO A0 tONG QUAL . wveoeeeeeeeseeeee ettt st ettt eneas 15
1.4.2. Chirc nang cac khdi trong man hinh LCD .........co.oveevecueieieeeecieeseeseseee s 15
1.5. SO PO KHOI TONG QUAT CUA MAN HINH LCD ACER FP855 .....c.ccccevvvvrrerrrnnne. 17
CHUONG II : CAC MACH PIEN CO BAN TRONG MAN HINHLCD ........................ 19
2.1 MACH NGUON & 19 oottt een s,
2.1.1. So @6 mach nguén tong quat . 19

2.1.2. Nguyen Iy hoat AONE . oo 21
2.1.3. So d6 khoi ctia mot s6 mach ngudn trong thire the . ......c.cceveveeeveeeerereeeeeeeeeeeeeeeeeneae, 33
2.1.4. Mot sb 16i thuong gip trong mach ngudn va cach stia Chifa ..........ovveevereereeeeeieeeeeeinas 33
2.2. MACH CAO AP (INVERTER ) ....covtiiiiieiiisiiciesesesesestesssesssss s sesesss s seneasessenensnens 34
2.2.1. SO 30 Khdi MACN CAO &P . ..vvovvoeeveeeeeeceeese et 34
2.2.2. Nguyén ly hoat dong ciia mach mach cao ap. .....cccoceeviiiiiiiiiii e 36
2.2.3. Mot 6 161 thudng gap trong mach CA0 AP. ......oveveeveevevrieirieeeeeeeese s ses s, 42
2.3. MACH XU LY HINH ANH 43

2.3.1. So d6 khdi tong quat mach Xir 1§ 40N . ...c..ovevececieieeecee e 43
2.2.2. Chirc nang va nguyén tic hoat dong chi tiét ctia cac KhOi .....o..ovveeveeeeeeeeeeeeeeee 45
2.2.3. Hoat dong ctia mot s6 IC xir 1y anh thong dung. ...........co.eveveeeeeeeeeeerseesseeeseeeeeseeenens, 48
2.4.MACH VIXU LY (MCU) 51

2.4.1. Chu tao, nguyén 1y hoat d0ng mach Vi Xir 1. .....cc.cvvuevvreeeererereeceeesee e, 51
2.4.2. Ram, Rom str dung trén monitor LCD. .......cccccoiiiiiiiiiiiii e 53
2.5. MACH XU LY AM THANH .....c.eoiveiieiieeeeeeseseesessee s sessesessssssesseses s assssnssnens 54




CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

2.5.1.SOAOKNOL. oottt 54
2.5.2. Nguyen 1y hoat GONE.55 .....ooiiiiiii s
CHUONG III :PHAN TiCH HOAT PONG CUA MAN HINH SAMSUNG 740N..............
3.1. SO DO TONG QUAT. ..ottt e et e et e et ee e e et s e ee et ee et en e enn e, 57
3.2. MACH NGUON. 5O ..ottt sttt st eenenes
3.2.1. So d6 mach ngudn man hinh SAMSUNG 740N.........ccccovmremrermeinronreeeessessesseesessessseneens 59
3.2.2. Nhiém vu cua céc linh kién trong mach nguén. ............................................................. 59
3.2.3 . Nguyén Iy hoat dong ctia Mach NEUON ........c.evevieeeeieeieeeeeeee s 60
33 MACH CAO AP.....oooeeeeetee ettt anen s 62
3.3.1. SO A0 MACK CAO AP. ...vovevececeeeeeeeee et ee et sttt eaneas 62
3.3.2. Nguyen 1Y hoat AONE.......ccviiiiiiieii e 63
3.4 MACH VI XU LY oot tesees s s s s s st sas s sessensnsnsnsesssnsssens 65
3.4.1. S0 6 Mach Vi X 1J (MCU ). ..ocouveeeereieieiceeeeeeeeee et 65
3.4.2. Nhiém vu cac chan cua IC NTO8FO32ALG .......ccocivieiiii e 67
3.5. MACH XU LY HINH ANH. ..ooooooieeeeeeeeeeeeee oottt ee e e s s e s et en e es s e enn e, 70
3.5.1. So @ mach xur 1y hinh dnh ctia man hinh SAMSUNG 740N .......c.coovvurrvernrnercirernnen. 70
3.5.2. Nhiém vu cta IC SESOWI trong mach .........ccccoviiiiiiiiiiiiiiie e 71
KET LUAN ettt sttt aanes 76
TATILIEU THAM KHAO ..........coooiiiiieieeeeeee ettt 77

57



CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

LOI NOI DAU

Thé ky 21 d3 chung kién sy phat trién vuot bac cua cac nghanh cong
nghé. Mot trong s6 cac cong nghé do ching ta phai ké dén d6 1a cong nghé
LCD. Nha vt Iy ngudi Ao Frinitzen Reinitzer dd phat hién ra cac tinh thé l1ong
vao ndm 1888. Man hinh tinh thé long dau tién duoc san xuat vao nhitng nim 70
cta thé ky 20 voi nhitng img dung ban dau trong may tinh, dong hd va quan sat
phan tir.... Cong nghé man hinh tinh thé 10ng phat trién rat manh mé véi gia
thanh ngay cang thap, tiéu hao it ning luong kiéu dang gon nhe véi rat nhiéu

cac tmg dung trong thuc t& nhu : tivi, man hinh may tinh, man hinh dién thoai. ..

Trong phan nay chung ta cing tim hiéu vé nguyén 1y man hinh tinh thé
long, tim hiéu vé cau tao va nguyén 1y hoat dong ctia man hinh LCD néi chung
va man hinh cho dién thoai néi riéng, thuc chat man hinh LCD cua dién thoai va
ciia man hinh may tinh la mét, ching chi khac nhau vé kich thude.

Man hinh LCD Monitor c6 rat nhiéu hang san xuat khac nhau va khong
ngimg cai tién cac nhuge diém cta né dé LCD ngay cang dap Gng t6t hon nhu
ciu ciia nguoi st dung. Trong dd 4n tét nghiép “ Phén tich ciu tao va
nguyén tic hoat dong ciia man hinh LCD Monitor” duoc sy huéng
dan cua thac si : P& Anh Diing di giup em di siu nghién ciru vé cau tao va
nguyén tac hoat dong cuia man hinh, cac mach trén man hinh va cac khac phuc
mot s& hu hong thuong gip trong man hinh LCD.

Do man hinh LCD ngay cang phat trién va khong ngimg d6i méi.Do kha
nang tim hiéu con han ché chua déy du va xéac thue, dd 4n ciia em con nhiéu
thiéu sot mong duoc su dong gop v kién cua cac thiy co va cac ban dé do an

duoc hoan thién hon.
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CHUONG I : TONG QUAN VE MAN HINH LCD MONITOR
1. CAU TAO CUA MAN HINH LCD VA PHUONG THUC HOAT PONG
1.1. C4u tao man hinh LCD

T IRIMON

20/730 CONVERTIBLE
LCDO MONITOIR

Hinh 1.1 : Hinh dang man hinh LCD

Man hinh tinh thé 16ng mang dac tinh két hop giita chat ran va chat long.
Trong tinh thé 10ng, trat ty xdp xép cia cic phan tir gitt vai tro quyét dinh muc
d6 anh sang xuyén qua. Dua trén trat ty xap xép phan tir va tinh dbi xtng trong
ciu tric, tinh thé 16ng dugc phan lam ba loai : smectic, nematic ( chiral nematic)
va cholesteric, nhung chi tinh thé nematic duoc str dung trong man hinh tinh thé
long hay LCD.

Su két hop cua hai bd lgc phan cyc va sy xoay cua tinh thé long tao 1én mot

man hinh tinh thé 16ng :
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Hinh 1.2 : Két hop ctia bo loc va su xoay cua tinh thé long
Dua trén kién triic cAu tao , man hinh LCD duoc chia thanh 2 loai chinh 14 :
- LCD ma tran thu dong (DSTN LCD - Dual Scan Twisted Nematic)
- LCD ma tran chu dong (TFT LCD - Thin Film Transistor)
a. LCD ma tran thu dong

Ground connection
made here [cOlumns|

l LCD driver IC's I\-

Positive voltage
applied here

The row and

M| column intersect in
the designated
pixel and light
passes through and
¥ |the cell appears

| blue

IROWSI How a Passive Matrix LCD
works

Hinh 1.3 : Ma tran thu dong
LCD ma tran thu dong (dual scan twisted nematic, DSTN LCD) : Co6 dac
diém 1a dap tng tin hiéu kha cham (300ms) va dé& xuét hién cac diém sang xung
quanh diém bi kich hoat khién cho hinh c6 thé bi nhoe. Cac cong nghé duoc
Toshiba va Sharp dua ra 1a HPD ( hybrid passive display ), cudi nim 1990, bang
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cach thay ddi cong thirc vat liéu tinh thé 1ong dé rat ngin thoi gian chuyén d6i
trang thai ctia phan tu, cho phép man hinh dat thoi gian dép tng 150ms va do
trong phan 50:1. Sharp va Hitachi ciing di theo mot hudéng khac, cai tién giai
thuat phan tich tin hi¢u dau vao nhim khic phuc cac han ché cia DSTN LCD,
tuy nhién hudng ndy vé co ban chua dat dugc két qua dang chu y.

b. LCD ma trdgn chii dong

Rows |(~

One Dot
(cell)

IThln Film Tfonslo(orsl

I How Active Matrix LCD Works ] =

Hinh 1.4 : Ma tran chu dong

LCD ma tran chu dong thay thé ludi dién cuc diéu khién bing loai ma tran
transistor phién mong (thin film transistor, TET LCD) c6 thoi gian dap tng
nhanh va chat luong hinh anh vuot xa DSTN LCD. Cac diém anh duoc diéu
khién doc lap bo1 mot transistor va duge danh dAu dia chi phan biét, khién trang
thai cua timg diém anh c6 thé diéu khién doc lap, dong thoi va tranh dugc hién
tuong bong ma thuong gap & DSTN LCD.
1.2 CO CHE HOAT PONG CUA CAC BQ HIEN THI

1.2.1 Ky thudt hién thi tinh thé long LCD .

Do hinh anh dugc ma hoa va hién thi dudi dang ban dd ma tran diém anh,
nén man hinh LCD ciing phai duoc ciu tao tir cac diém anh. Mdi diém anh dugc
ciu tao bai ba mau co ban 1a : R(Red :mau do ), B(Blue: xanh duong), G( Green
: xanh 10 ), khi thay d6i cuong do dong dién qua céc diém anh thi s& xuat hién
cidc mau sic khac nhau tuy thudoc vao hinh anh can hién thi. Pé ndm duoc

nguyén 1y hoat dong ctia man hinh LCD, ta xét mot s6 khai niém sau :
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Anh sang phan cuc : theo 1y thuyét song anh sang ctia Huyghen, Fresnel
va Maxwell, 4nh sang 12 mot loai song dién tir truyén trong khong gian theo thoi
gian. Phuong dao dong ctia song anh sang 1a phuong dao dong cua tir truong va
dién truong (vudng gdc véi nhau). Doc theo phuong truyén soéng, phuong dao
dong cua anh sang c6 thé 1éch nhau mot goc tuy y. Anh sang phan cyuc 1a anh
sang chi c6 mot phuwong dao dong duy nhét, goi 1a phuong phan cuc.

Kinh loc phan cuc : 1a loai vat liéu chi cho anh sang phan cuc di qua.
Lop vat liéu phan cuc c6 mot phuong dac biét goi 1a quang truc phan cuc. Anh
sang c¢6 phuong dao dong tring véi quang truc phan cuc sé truyén toan b qua
kinh loc phan cyc. Anh sang c6 phuong dao dong vudng goc voi quang truc
phan cyc s& bi chin lai. Anh sang c6 phuong dao dong hop voi quang truc phan
cuc mot goc 0<p<90 sé& truyén mot phan qua kinh loc phan cuc. Cuong d6 anh
sang truyén qua kinh loc phan cuc phu thudc vao goc hop boi phuong phan cuc
cua anh sang va quang truc phan cuc cua kinh lgc phan cuc.

Tinh thé long 1a sy két hop giira chét ran va chat 1ong, trong tinh thé thi
su két hop giita cac tinh thé dong vai tro quyét dinh dén viéc cho 4nh sang
truyén qua.Tinh thé long khong c6 ciu trac mang tinh thé ¢b dinh nhu cac vt
ran, ma cac phan tr co thé chuyén dong tu do trong mdt pham vi hep nhu mot
chét 1ong. Cac phan tir trong tinh thé 1ong lién két voi nhau theo timg nhom va
gifta cac nhém c6 sy lién két va dinh hudéng nhét dinh, lam cho céu tric cua
chung c6 phan giéng ciu tric tinh thé. Vat liéu tinh thé 1ong c6 mot tinh chét
dic biét 1a co thé 1am thay d6i phuong phan cyuc ciia 4nh séng truyén qua no, tuy
thude vao dd xodn cua cac chum phan ttr. B§ X0&n nay cé thé diéu chinh béng

cach thay d6i dién ap dit vao hai dau tinh thé 16ng.
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Hinh 1.5 : Cdc I6p cdu tao man hinh LCD

Quay trd lai cau tao man hinh tinh thé 1ong. Man hinh tinh thé long duogc
ciu tao boi cac 16p xép chong 1én nhau.

- Lép dudi cung 1a dén nén, c6 tac dung cung cip anh sang nén (anh
sang trang). Pén nén dung trong cac man hinh thong thuong 1a dén huynh quang
cathode lanh (dé tao ra anh sang nén, nguoi ta st dung mach cao ap dé bién doi
dién ap 12Vpc 1én khoang 650Vac tré 1én dé cung cap cho dén). Pén huynh
quang cathode lanh bao gdom mot bong chira khi Neon, phia trong 6ng nguoi ta
trang mot 1op bot huynh quang dé khi dién tir di chuyén bén trong s& phat ra anh
sang. Ngoai ra ddi voi cac man hinh cong cong, dit ngoai troi, can do sang cao
thi c6 thé sir dung dén nén xenon. Pén nén Xenon cd nguyén 1y hoat dong gidng
vai den tuyp, bong xenon khong c6 day toc ma thay vao do6 1a hai dién cuc dat
trong mot 6ng thuy tinh thach anh, cach nhau mot khoang ngan trong mot bau
chtra khi xenon va mudi kim loai . Khi cung cdp dién ap cao 1én t6i 25.000 V
gitra hai dién cuc, trong bau khi s& xuat hién mot tia hd quang. Pé c6 thé tao ra
dién ap cao nhu vay ti h¢ théng can c6 mét bo khai dong ( Ignitor ), ngoai ra dé
duy tri tia hd quang can st dung mot ballast ( chin luu ) s& cung cap dién ap
khoang 85 V trong sudt qua trinh hoat dong.

- L&p tht hai 1a 16p kinh loc phan cuc c6 quang truc phan cuc doc, ké
dén 1a mot 16p tinh thé 16ng duoc kep chit gitra hai tAm thuy tinh moéng, tiép
theo 1a 16p kinh lgc phan cuc c6 quang truc phan cuc ngang. Mt trong cua hai

tdm thuy tinh kep tinh thé 1ong c6 pha mot 16p cac dién cuc trong subt.
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Hinh 1.6 : Cdu tao mét diém anh

colour filter

Néu dat mot dién 4p gitra hai dau 16p tinh thé 10ng, cac phan tir s& lién
két va xodn lai v6i nhau. Anh sang truyén qua 16p tinh thé 16ng duoc dat dién &p
s& bi thay d6i phuong phan cuc. Anh sang sau khi bi thay d6i phuong phan cuc
boi 16p tinh thé 1ong truyén dén kinh loc phan cuc thtr hai va truyén qua duoc
mot phan. Lac nay, diém anh duoc bat sang. Cudng do sang ctia diém anh phy
thudc vao luong anh sang truyén qua kinh loc phan cuc tht hai. Luong anh sang
nay lai phu thudc vao goéc gitrta phuong phan cuc va quang truc phan cuc. Goéc
nay lai phu thudc vao do X04n cla Cac phan tr tinh thé long. Do X04n cla Cac
phan tir tinh thé 1ong phu thudc vao dién ap dat vao hai dau tinh thé 1ong. Nhu
vay, co thé diéu chinh cudng d6 sang tai mot diém anh bang cach diéu chinh
dién ap dit vao hai dau 16p tinh thé 1ong. Trudc mdi diém anh con c6 mét kinh
loc mau, cho anh sang ra mau do, xanh duong va xanh 10.V&i mot diém anh, tuy
thudc vao cuong do anh sang tuong ddi chiéu vao ba mau co ban, dua vao
nguyén tic phdi mau phat xa, diém anh s& c6 mot mau nhat dinh. Khi mudn thay
d6i mau sic cia mot diém anh, ta thay doi cuong do sang ty 1& ctia ba mau co
ban so v&i nhau. Mudn thay doi d6 sang ti ddi nay, phai thay d6i do sang cua
timg mau, bang cach thay d6i dién ap dit 1én hai dau 16p tinh thé long. Mot
nhugc diém cia man hinh tinh thé 16ng, d6 chinh 1a ton tai mot khoang thoi gian
dé mot diém anh chuyén tir mau ndy sang mau khac ( thoi gian dap tGng —

response time ). Néu thoi gian dap timg qua cao c6 thé gay nén hién tuong bong
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ma v6i mot sb canh c6 téc do thay ddi khung hinh 16n. Khoang thoi gian nay
sinh ra do sau khi dién ap dat 1én hai dau 16p tinh thé long dwoc thay d6i, tinh
thé 1ong phai mat mot khoang thoi gian méi co thé chuyén tir trang thai xoan
g vé6i dién 4p cii sang trang thai xoan Gmg véi dién 4p mdi. Thong qua viéce tai
tao lai mau sic cla timg diém anh, ching ta co thé tai tao lai toan bo hinh anh.

1.2.2 K§ thudt PLASMA

Diaplay electrodes

Magnesium oxide coating
(Inside the dielaectric layer) P

Dielectric layor

Rear plate glass

Dielectric layer

Address electrode

—— Pixel

Phosphor
e COating In
plasma cells

Front plate glass  —

A schematic matrix electrode [y S
configuration in an AC PDP '

Hinh 1.7 : Cac 16p c4u tao ctia man hinh PLASMA

Ciing giéng nhu man hinh LCD, man hinh Plasma ciing c¢6 cdu tao tir cac
diém anh, trong mdi diém anh ciing c6 ba diém anh con thé hién ba mau do,
xanh 14, xanh lam. Mdi diém anh 1a mot budng kin, trong d6 co chira chét khi
xenon hodc neon. Tai mit trudc ctia budng co phi 16p phot pho. Tai hai dau
bu(‘A)ng khi cling c6 hai dién cuc. Khi cé dién ap dugc dat vao hai dién cuc, chét
khi bén trong budng kin s& bi ion hoa, cac nguyén tir bi kich thich va phat ra tia
cuc tim. Tia cuc tim nay dap vao 16p phot pho phu trén mat trude cta budng kin
s& kich thich chat phét pho, 1am cho chung phat sang. Anh sang phat ra s& di qua
16p kinh loc mau dat truée mdi budng kin va cho ra mot trong ba mau co ban :
d6, xanh duong, xanh lo. Phéi hop ctia ba anh sang ndy trong mdi diém anh s&
cho ra mau sic cua diém anh d6. Nhuoc diém chu yéu ciia man hinh Plasma so
v6i man hinh LCD 1a chung khong hién thi duoc mot ¢ phan giai cao nhu man
hinh LCD c6 cung kich thudc. Diéu nay do trong man hinh LCD, mbi diém anh

con chi cAn mot 16p tinh thé 1ong kha bé ciing co thé thay d6i phwong phan cuc
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

cia 4anh sang mot cach dé dang, tir d6 tao diéu kién dé ché tao cac diém anh véi
kich thude bé, tao nén mot sb lugng 16n diém anh trén mot don vi dién tich (do
phan giai cao). Con véi man hinh Plasma, mdi diém anh con thyc chat 1a mot
budng kin chira khi. Thé tich ctia lwong khi chtra trong mot budng kin nay phai
dat mot gid tri nhat dinh dé co thé phat ra buc xa tir ngoai di manh khi bi kich
thich 1én trang thai plasma. Chinh vi thé, kich thudc mot diém anh ctia man hinh
Plasma kh4 16n so véi mot diém anh ctia man hinh LCD, dan dén viéc véi cung
mot dién tich hién thi, sé lwong diém anh ctia man hinh Plasma it hon LCD,
dong nghia véi d phan giai thap hon.

K¥ thuat hién thi Plasma 13 k¥ thuat hién thi truc tiép man hinh hién thi
plasma c6 dién tich rdng, voi do day khong toi 6 inch ( 15 cm ), man hinh
plasma c¢6 dang nhu mdt birc tranh, tiét kiém duoc khong gian ma man hinh
CRT khong thé c¢6 duoc va dic biét hicu qua thi gidc cia man hinh plasma co
cao hon man hinh CRT. Tuy vay, tiéu hao nang lugng ciing kha 16n, man hinh
Plasma can dugc nung nong trude khi cap cao ap, tudi tho ngin.

K¥ thuat hién thi plasma ra doi mudn hon k¥ thuat hién thi CRT, nhung
tbc do phat trién rat nhanh, c6 thé dung cho cac may thu hinh hién dai, thi
trrong cd nhitng man hinh plasma 16n téi 35 — 50 inch.

1.2.3 K thudt hién thi tinh thé long LCOS ( liquid crystal on silicon )

K¥ thuat hién thi L.COS 1a k¥ thuat vi hién thi méi phat trién may nam
gan day. No két hop giira k¥ thuat hién thi tinh thé 1ong véi ky thuat ban dan
truyén thong giita mot khdi don phién thuy tinh va mot khdi silicon ta dat mot
16p tinh thé long. T6 hop cua ba 16p mang nay hinh thanh mot bd vi hién thi (
micro display ) trén mét 19p silicon ¢6 phi mot 16p day dan dé tao nén hinh anh.
Mit 16p silicon con dugc ma mdt 16p phan quang rat tot. Khi co dién ap diéu
khién dit vao mang day dan, 16p thuy tinh 16ng birc xa quang vé phia khan gia.

Pong thoi tia phan xa tir 16p guong sau cing huéng vé khan gia loi dung
dac tinh nay, ta tao dugc do roi vé phia khan gid dugc manh hon. Loi dung dac
tinh nay ta dua dién ap tin hiéu diéu khién ctia hinh anh hodc sb liéu cta bo “vi

hién thi* dé tai tao lai hinh anh. Phan tng bién dbi cta tinh thé silicon rat nhanh,
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

d6 phan tich cia man hinh LCOS ciing rat kha cao. Man hinh LCOS duoc st
dung trong cic may thu hinh k¥ thuét sé chat luong cao so véi ki thuat hién thi
trén.

Ky thuat LCOS c6 cac wu diém sau :

So v61 man hinh 6ng tia &m cuc CRT thi man hinh LCOS nhe hon nhiéu
¢& man hinh 16n, S0 véi man hinh plasma thi LCOS ¢6 gia thanh rat ha. Xu thé
toan cau may tinh két hop voi thiét bi thong tin 1am mot. Pau cudi hién thi tin
tirc cia may vi tinh PC, may cam tay di dong PH ciing chinh la phwong tién giai
tri trén man hinh..... Véi nhitng wu diém trén téa man cong nang hién thi hdn
hop tin tlrc va giai tri.

1.3 CAC CHUAN KET NOI

Man hinh LCD c6 hai chuéan két ndi co ban 1 : D SUB va DVI

1.3.1 D Sub

D-Sub ( D Subminature ) : 14 dang két ndi analog c6 cau tao 15 chan,

day 1a chuan rat théng dung dé giao tiép monitor.

Hinh 1.8 : Hinh dang thuc té cong giao tiép dang D Sub
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Bang 1: So dd bo tri cac chan cong giao tiép dang D Sub

CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

Pin 1 RED Red video Pin8 | BLUE_RTN Blue return
Pin 2 GREEN Green video Pin9 | KEY/PWR formerly key, now
+5V DC
Pin 3 BLUE Blue video Pin 10 GND Ground (VSync, DDC)
formerly Monitor formerly Monitor 1D
Pin 4 ID2/RES ID bit 2, reserved | Pin 11 | IDO/RES | bit O, reserved since E-
since E-DDC DDC
formerly Monitor 1D
Pin5 GND Ground (HSync) | Pin12 | ID1/SDA bit 1, 12C data since
DDC2
Pin5 GND Ground (HSync) | Pin 13 HSync Horizontal sync
Pin 6 RED_RTN Red return Pin 14 VSync Vertical sync
formerly Monitor 1D
Pin7 | GREEN_RTN Green return Pin15| ID3/SCL bit 3, 12C clock since

DDC?2
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

1.3.2. DVI
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Hinh 1.10 : Hinh dang cac chudn két ndi cta cong giao tiép DVI
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

Bang 2 : So d6 b tri cac chan cong giao tiép dang DVI

. TMDS data | .. . s Pin | Hot plug
Pin 1 - Digital red— (link 1) 16 detect
. Digital  blue—
pin2 | TMDS a8 | miieat red+ (tink 1) | PN | TMDS - data | b ™ 1) and
2+ 17 0- -
digital sync
o3 | TMDS data Pin | TMDS data El)i'r?Lta' ) bluet
2/4 shield 18 0+ .
digital sync
) TMDS data | ) Pin | TMDS data
Pin 4 Digital green— (link 2) .
4- 19 0/5 shield
] TMDS data | _ . . Pin | TMDS data | Digital red—
Pin 5 Digital green+ (link 2) .
4+ 20 5- (link 2)
) Pin | TMDS data | Digital red+
Pin6 | DDC clock ]
21 5+ (link 2)
. Pin | TMDS clock
Pin 7 | DDC data ]
22 shield
_ Analog Pin Digital clock+
Pin 8 . TMDS clock+ |
vertical sync 23 (links 1 and 2)
. TMDS data| . . ) Pin Digital clock—
Pin 9 Digital green— (link 1) TMDS clock— |
1- 24 (links 1 and 2)
Pin TMDS data| . . )
10 1+ Digital green+ (link 1) | C1 | Analog red

Pin TMDS data

) C2 | Analog green
11 1/3 shield

Pin TMDS data | )
Digital blue— (link 2) C3 | Analog blue

12 3-
] Analog
Pin TMDS data | _ . ) .
Digital blue+ (link 2) C4 | horizontal
13 3+
sync

Pin Power for  monitor Analog Return for R, G,

+5V . C5 .
14 when in standby ground and B signals
Pin Return for pin 14 and

Ground
15 analog sync
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

Dac tinh k¥ thuat cua DVI (Digital Video Interface) do DDWG
(Digital Display Working Group) phat trién nham cung cap tin hiéu hinh anh
analog va digital cho man hinh trén mot két ndi duy nhat.

Kiéu giao tiép phd bién nhat hién nay 1a chuan DVI. Pay la ngd giao
tiép moi thay thé chuan Plug & Display trudc ddy. DVI ngay cang duoc sir
dung phd bién hon & cac hang san xudt card d6 hoa va man hinh LCD.
Ngay nay card d6 hoa va LCD thuong hd tro 2 ngd giao tiép 1a DVI va VGA
( ngd D Sub) va trong céac thiét bi cao cdp con c6 thém ngd HDMI. Ngoai
viéc str dung nhu chuan giao tiép trén may tinh, DVI con 1a lya chon trong
viéc truyén cac tin hiéu s6 cho HDTV (High Definition TV), EDTV
(Enhanced Definition TV), man hinh Plasma va mdt s6 thiét bj cao cép danh
cho TV, ddu DVD. Xuét hién trén thi truong chua bao lau, DVI lai c6 mdt
d6i thu canh tranh moi, d6 1a HDMI — ngd giao tiép s6 cao cap cho ca hinh
anh va am thanh. Tuy nhién, vi chuan DVI kha pho bién ciing nhu gia thanh

thap nén hién nay no van chiém uu thé trén thi truong.
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

1.4 SO PO KHOI MAN LCD
1.4.1 So' d6 tong quat

MEMORY
(IC nh&y)

I

R - Digital
R ADC ‘——9——“ - Digital —2—2%
: Mach adi tin—— G - Digital
G oo -2 —— —
——— hiéu trong SCALING ‘ B - Dicital LDVS ‘ TET LCD
B tw sang tin |B - Digital i PANEL
— higusb i> (IC xr Iy anh & Y| (Tin higuvi (Bén hinh)
chia ty 18) Enable phan dién |
H.Sync ap thap)
H.Sync V.Sync
Tt H.Sync Pixel Clock
X ly xung e oc
V.Sync dbng bd V.Sync §, é’
5 3
> >
H 0sc & 5
. T
220 AC
] MCU ONJOFF INVERTER
(CPU - vi xtr ly) Bright (B0 cao ap)
s 12V
POWER
(Khi nguén) — 5V (" EEPROM
33V f [
Keypad
(Phim b&m)

Hinh 1.11 : So d6 khdi téng quat man hinh LCD

1.4.2 Chirc niing cac khoi trong man LCD
a. Khdi nguon (POWER)

Khoi ngudn ctia man hinh monitor LCD ¢6 chitc ning cung cip céac
dién ap DC on dinh cho cac bod phan :

- Pién ap 12V cung cap cho khbi cao ap.

- Pién ap 5V cung cap cho vi st Iy va cac IC nhd.

- Pién 4p 3.3V cung cép cho mach st 1y tin hiéu video.

Khéi ngudn c6 thé dugc tich hop trong may ciing c6 thé dugc thiét

ké & dang Adaptor bén ngoai 10i dua vao may dién ap 12V hoac 19V DC.

17



CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

b. MCU (Micro control Unit : khéi vi xir 1y )

Khéi vi xir 1y ¢6 chire ning diéu khién cac hoat dong chung ciia may,
bao gdm céc diéu khién :

- Piéu khién tit md ngudn.

- Diéu khién thay doi do sang, do twong phan.

- Xirly cac lénh tir phim bam.

- Xirly va diéu khién cac ché do hién thi OSD.

- Tich hop mach xt Iy xung dong bo.

c. Inverter ( B déi dién — Khéi cao dp)

- C6 chuc ning cung cap dién ap HV cho cac dén tuyp dé chiéu
sang man hinh.

- Thuc hién tit mé anh sang trén man hinh.

- Thuc hién thay dbi d6 sang ( Bright) trén man hinh.
d. ADC ( Mach analog digital converter: mach bién déi tuwong tu - s6 )

Mach nay c6 chtic ning do6i cac tin hiéu hinh anh R, G , B tir tin
hiéu twong tir sang tin hiéu sd roi cung cép cho cac mach scaling.
e. SCALING ( Xir ly tin hi€u video, chia ty 1¢ khung hinh )

Day la mach xtr Iy tin hi€u chinh cia may ,mach nay s€ phan tich
tin hiéu video thanh céc gia tri dién ap dé dua 1én diéu khién cac diém anh
trén man hinh, dong thoi no tao ra tin hiéu pixel clock — day 1a tin hiéu quét
qua cac diém anh.

f. LVDS (low voltage differential signal )

Pay 1a mach xir 1y tin hiéu vi phan dién 4p thap ,mach thuc hién d6i tin
hiéu anh sé thanh dién 4p dua 1én diéu khién cac diém anh trén man hinh,
tao tin hiéu quét ngang va quét doc trén man hinh, mach nay thuong gin 1én

vO1 dén hinh.
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

g. LCD panel ( man hinh tinh thé 16ng )

- Pay 1a toan bd phan hién thi LCD va cac 16p tao anh sang nén
ctua den hinh.

- Phén hién thi LCD s& tai tao lai anh sang cho cac diém anh, sau
d6 xap xép lai ching theo thir tu ban dau.

- Phan tai tao anh sang nén s¢€ tao ra anh sang dé chicéu sang 16p

hién thi.
1.5. SO PO KHOI TONG QUAT CUA MAN HINH LCD
ACER FP855
SDRAM
24bits RG E
Red __ | > g > (Odd/Even) Scaling IC »
Green_| o 3 ° ——
Blue | > % Pixel clock
————
Hsync? - > .
Vsyne _| -5 %u | Vsync | II
2 m =
Hsyne _| | 2 = || L3 mcu
(/H+V) - S k==
S .
SCL __ | p O
SpA +1T—» &

Hinh 1.12 : So d6 kh6i man hinh LCD ACER FP855
So d6 khéi ciia monitor ACER & trén c6 nguyén 1y tuong tu nhu C4c
may khéc, tuy nhién khéi xir 1y ndy duoc chia thanh ba phan nhé do ba IC
dam nhiém :
A/ D converter : l1a IC thuc hién chirc nang ddi tin hiéu hinh anh
dang tuong tu thanh tin hiéu s6, mdi duong tin hiéu mau R,G, B sé& doi thanh

8 duong tin hiéu sd, nhu vy tong thé s& c6 cho ra 24 duong tin hiéu ( goi 1a
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

24 bit RGB ) => Néu khdi nay bi hong thi may s& mat hinh con man sang
m& md hodc sai mau.

Sync processor : La IC xtr Iy tin hiéu déng bo, xtr ky hai tin hiéu
ddng bo dong H.Syn va dong bd manh C.Syn => Néu khébi nay bi hong, may
6 thé bao mat tin hiéu “ cable No connect “ hodc hinh anh bi troi doc.

Scaling IC : 13 IC chia ty 1, khdi nay s& xa dinh d6 phan giai cta
man hinh théng qua hai tin hiéu H.Syn va V.Syn dé tir 6 xéac lap s diém
anh ngang, doc va xac 1ap dir liéu mau s€ hién thi cho mdi diém anh do.

Ba IC trén mot s6 may sé& tich hop lam mot va goi chung 1a IC xu Iy

tin hi€u hinh anh.
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

CHUONG |l : CAC MACH PIEN CO BAN TRONG MAN

HINH LCD

2.1. MACH NGUON

2.1.1. So' 46 mach ngudn tong quat

12V to inverter

EMI

AC
Ut Cier

K

Rush

Prevention

% Rectification

Start Up
Resistors

y

Switching Circuit

PWM control IC
and Mosfet

n
&

Diode
Rectifier and
SMPS filter
Transformer
33V |
_% Voltage )
Regulator )
2.5V
A [
5V to Main /
é Board
Feedback Control
Circuit

Hinh 2.1 : So d6 khéi mach ngudn tong quét ctia man hinh LCD

Chirc nang cua khoi nguon :

Kho1 nguon c6 chirc nang cung cap cac mure dién ap mot chiéu cho

cac bg phan cia may, bao gdm cac muc dié¢n ap :

12V cung cip cho mach cao ap.

5V cung cip cho mach vi sit 1y.
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

Cac mach trong khoi nguon :

200N

|
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Hinh 2.2 : Cac khdi chinh trong mach nguén
Chirc ning cac khoi chinh trong mach nguon :

- Mach loc nhiu : Cé chtic ning loc bé nhidu cao tan Ky sinh trén
duong dién xoay chiéu khong dé chung lot vao trong may gay hu hong céc
linh kién va gay nhiéu trén hinh anh.

- Mach chinh luu : Cé chiic nang ddi dién ap AC 220V thanh di¢n
ap DC 300V cung cép cho ngudn xung hoat dong.

- Mach dao dong : Co chirc ning tao xung dao dong véi tan sb cao
dé diéu khién cac dén Mosfet cong suat ngat mé tao ra dong bién thién chay
qua cudn bién 4p xung.

- Pén cong suat: Hoat dong theo ché do ngit md dudi su diéu khién
ciia mach tao xung dé tao ra dong dién so cip chay qua bién ap xung.

- Mach héi tiép : Ldy mau dién 4p dau ra r6i so sanh véi dién ap
chuan dé tao ra dién ap sai 1éch. Sau d6 héi tiép vé mach dao dong dé thay
d6i do rong xung ra diéu khién bong cong suat hoat dong cho dién ap ra
duoc 6n dinh khi dién &p vao hodc dong dién tiéu thu thay doi.

- Bién ap xung két hop voi mach chinh luu cau tao ra cac dién ap

khac nhau dé cung cap cho cac mach khéc trong man hinh.
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

2.1.2. Nguyén 1y hoat dong ciia khoi nguon

Khéi ngudn monitor LCD thudng hoat dong theo nguyén 1y ngudn
ngit mé theo phuong phap diéu ché d6 rong xung. Str dung IC dao dong két
hop véi dén Mosfet cong suat dé diéu khién bién ap xung. Pua ra cac dién
ap on dinh phu hop cung cap cho cac mach dién trong man hinh.

Bo ngudn duoc chia 1am hai phan 14 so cap va tha cap. Phan thir cip
c¢6 nhiém vu chinh luu ldy ra cac muc dién ap DC phu hop véi tai tiéu thy.
Pong thoi c6 mot phan dién ap DC hdi tiép vé IC tao xung dé on dinh dién

ap ra.

23



CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

Nhu so do dudi day, bén so cap cd mau hong va bén thir cap ¢d mau xanh:
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Hinh 2.3 : So dd chi tiét cia mach nguén
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

2.1.2.1. Phin ngudn bén so cip
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Hinh 2.4 : Phan mach ngudn so cip
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

a. Mach bao vé dau vao
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Hinh 2.5 : Mach bao vé dau vao
Pé dam bao mach ngudn khong bi hong khi dién ap dau vao qua cao,
nguoi ta thuong ddu mot diot bao vé & ngay dau vao ( VRT601 ) didt nay
chiu duoc t6i da 1a 300V, néu dién ap vuot qua 300V thi didt nay s& chap va
1am nd cau chi => s& khong 6 dién 4p cdp vao cho bd ngudn. Ngay ¢ dau
vao ngudi ta gan mot cau chi, cau chi nay cé tic dung ngat dién ap khi dong

di qua no vuot ngudng cho phép.
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

b. Mach loc nhiéu cao tin

L
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Hinh 2.6 : Mach loc nhiéu tan sb

Ccao

Khi dién ap 220V duogc cip vao
trong ngudn, dong dién s& duoc di
qua cudn cam L601 dé ngan chin
xung nhidu c6 tan sé cao khong lot
vao ngudn. Cac tu C602, C603,
C604 tao duong thoat cho xung
cao tan.

Mach loc nhiéu co tac dung
triét tiéu toan bd nhiu co tan sb
cao bam theo duong day dién
khong dé chang lot vao trong bo
nguon gdy nhiéu cho may va lam
hong linh kién, cic thanh phan
nhiéu d6 bao gom :

- Nhiéu tir sdm sét.

- Nhiéu cong nghiép.

c. Mach chinh Iwu va lgc dién 4p AC 220V thanh DC 300V
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Hinh 2.7 : Mach chinh luu va loc tao dién ap 300 Vpc

- Mach chinh luu str dung diot mic theo hinh cau dé chinh luu dién

4p AC thanh DC.

- Tu loc ngudn chinh s& loc cho dién ap DC bang phang.




CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

d. IC dao dong KA3842
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Hinh 2.8 : Hinh dang va thir tu cac chan IC KA3842
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Hinh 2.9 : So db bén trong IC KA 3842

IC dao dong KA3842 dwoc sir dung rong rii trong cac bd nguon
xung c6 sit dung Mosfet, IC nay c6 8 chan va cac chan cé chirc nang
sau:

- Chan 1 (Comp) : Pay la chan dién ap hoi tiép duong dua vé mach
so sanh, khi dién ap chan 1 tang thi bién d6 dao dong ra tang => dién ap ra
tang,khi dién 4p chan 1 gidm thi bién d¢ dao dong gidm => di¢n 4p ra gidm.

- Chén 2 ( FB) : Pay la chan nhan dién ap hoi tiép am, khi dién ap
chan 2 tang thi bién d0 dao dong ra giam => dién 4p ra giam, khi dién ap

chan 2 giam thi dién ap ra cudn thr cap s& tang 1én.
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- Chan 3( ISSEN) : Chan bao v¢, khi chan nay co6 di¢n ap >=0.6V thi
IC s& ngit dao dong dé bao vé dén cong suat hodc bao vé may.

- Chéan 4( R/C) : La chan dao dong R/C, gia tri dién tr¢ va tu dién.

- Chan 5 ( GND) : Bau véi mass bén so cap hay cyc 4m tu loc ngudn.

- Chéan 6 (out ) : Pay la chan dao dong ra, dao dong ra tir chan 6 sé&
duoc dua toi chan G cia dén cong suat dé diéu khién dén cong suat hoat dong.

- Chan 7(Vce) : Chan cap ngudn cho IC, chan nay can phai c6 12V
dén 14V véi IC chan cidm va tir 8V dén 12V v IC chén rét loai nhoé.

- Chan 8(VREF) : Chan dién 4p chuan 5V, chan nay dua ra dién ap
chuan 5V dé cép cho mach dao dong va cac mach can cép dién ap chinh xac
va on dinh.

e. Pién tao xung kich cap nguén cho IC
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Hinh 2.10 : Mach tao xung kich cip ngudn cho IC KA3842
- Khi ¢6 dién ap qua 300V DC, dién ap di qua cap dién tr& R603
va R609 dé cap ap cho chan B cua IC, dong thoi dién ap s& dugc dua qua
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dién tro R602 dé cap dién ap cho chan C ciia IC. Luc nay khi thoa min diéu
kién phan cuc cua Q602, khi d6 s€ c6 dién ap cép cho chan 7 cua IC.

- Tu C617 cb tac dung lam cho di¢n ap di vao chan 7 tang tir tur (
mach khoi dong mém ).

- Khi dién ap chan 7 tang 1én khoang 10V thi IC s€ hoat dong va
diéu khién cho khéi ngudn hoat dong.

- Khi ngudn hoat dong dién ap 14y tir chan hdi tiép 9 — 10 duoc chinh
Iwu qua D602 rdi dua vé chan 7, dy 1a ngudn chinh dé duy tri IC hoat dong.

- Pong thoi khi ngudn hoat dong, dién ap Vgee ra tir chan 8 sé& di
qua R610 1am cho dén Q603 dan, ty dién C618 s& lam cho dén Q618 dan
cham lai, khi dén Q618 dan thi dén Q602 sé& tit, vi vay dong dién di qua
Rmbi (R602) chi duoc st dung trong vai gidy luc dau.

f. Mach bao vé qua dong
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Hinh 2.11 : Mach bao vé qua dong
Pé bao vé dén cong suat khong bi hong khi ngudn bi chép tai hay c6
su ¢b nao do khién dong tiéu thu tang cao, nguoi ta thiét ké mach bao vé
qué dong nhu sau:
- Tu chan S dén cong suit ta ddu thém dién tré Rs (R615) xudng

mass dé tao ra sut ap, khi dong s ting s& 1lam dién ap Us ting cao. Néu
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Us > 0,5V thi s& c6 dién ap cip vao chan (3) ISSEN cua IC l1am IC khéa
khong c6 dao déng => khong ¢ dién ap cp cho ngudn.

- Khi mach bao vé hoat dong va ngit dén cong suét, dong qua dén
khong con, nguén hoat dong tr¢ lai va tr¢ thanh ty kich, di¢n ap ra théip va
dao dong.

g. Mach bao v¢é qua ap
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Hinh 2.12 : Mach bao v¢é qua ap

Khi ¢6 cac su ¢6 nhu mat hoi tiép vé chan 3, khi d6 dién 4p ra s& tang
cao gy nguy hiém cho cic mach ctia may, dé bao vé may khong bi hong
khi ¢6 su cb trén, nguoi ta thiét ké mach bao vé qua ap, mach duoc thiét ké
nhu sau :

- Nguoi ta mic mot diode Zener 24V tir dién ap Ve dén chan G cua
diode c6 diéu khién Thristor, chan A cua Thiristor ddu véi chan 1 cua IC,
chan K d4u v&i mass.

- Khi dién ap ctia ngudn ra ting cao, dién ap Ve tang theo, néu dién
ap Vcc > 24V thi c6 dong dién di qua diode Zener vao chan G lam Thiristor
dan, dién ap chan 1 cua IC bi thoat Xuéng mass, bién d0 dao dong ra giam

bang 0, dén cong suat tat, di€n 4p ra mat.
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- Khi mach bao v¢ hoat dong va ngat dén cong suat, di¢n ap ra mat,

khong co dong di qua di 6t zener, IC lai cho dao dong ra va qué trinh lap di

1ap lai tré thanh tu kich, dién ap ra dao dong.

2.1.2.2. Phén nguﬁn bén thwr Cép
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Hinh 2.13 : Mach ngudn phan thir cap
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a. Mach hai tiép so quang
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Hinh 2.14 : Mach hdi tiép so quang

Néu nhu khong c6 mach héi tiép thi khi dién ap dau vao tang hoic
dong tiéu thu giam thi dién ap dau ra s& ting theo. Nguoc lai khi dién ap dau
vao giam hodc dong tiéu thy tang thi dién ap ra s& giam xudng, vi vay dién
ap ra s& khong 6n dinh. Mach héi tiép so quang c6 chirc ning gitt cho dién
ap ra 6n dinh trong moi trudng hop, mach dugc thiét ké nhu sau
- Tur dién ap 5V dau ra, nguoi ta 1y ra mot dién ap lay mau thong qua cau
phan 4p R711 va R712, dién ap 1dy mau nay sé& ting giam ty 18 thuan véi
dién ép ra.

- Pién 4p lay miu duoc dua vao chan R cua IC khuéch dai ap lay
mau TL431 hodc KA431.

- Dong dién di qua di 6t so quang s& duoc IC KA431 diéu khién.
- Dong dién qua diode phét quang s& lam diode phat sang chiéu sang dén

thu quang => dén thu quang dan, dong dién di qua diode phat quang ty 1¢
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thuan vdi dong dién di qua den thu quang trong IC so quang, dong dién nay
s& duoc dua vé chan hoi tiép 4m chan (2) cua IC.

Nguyén Iy én dp:

- Gia sir khi dién ap du vao ting, ngay tirc thoi thi dién ap dau ra
cling ting 1én => dién ap 1y mau ting => dién 4p chan R cia TL431 ting
=>dong dién di qua TL431 tang => dong dién di qua di t trong IC so quang
tang => dong dién qua den thu quang trong IC so quang tang => di¢n &p dua
vé chan (2) cua IC ting => bién d6 dao dong ra giam xuéng => dén cong
suat hoat dong giam va dién 4p ra giam xudng, néd c6 xu hudng giam trd vé
vi tri ban dau.

- Néu dién ap dau vao giam thi qua trinh dién ra theo xu hudng
nguoc lai, va két qua 1a khi dién 4p dau vao thay d6i 16n nhung dién ap dau
ra thay d6i khong dang ké, vong hoi tiép nay c6 toc d6 diéu chinh rat nhanh,
chi mat vai phan nghin gidy vi vay no hoan toan ¢ thé diéu chinh kip thoi

v6i cac thay doi dot ngdt cua dién ap dau vao.

300V DC
|
|
|
: , 240vDC
Dign 4p vao : :
: | 200V DC
l |
| |
l |
l |
s | [

Hinh 2.15 : Bién d6 dao dong cua dién 4p ngudn DC
Khi dién ap vdo thay déi Iom (50%) nhung nho c6 mach hoi tiép ma
dién dp ra thay doi khéng ding ké (khodang 1%)
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2.1.3. So d6 ciia mét s6 mach ngudn thire té

Tu loc ngudn chinh  Cang sust  Bi&n 4p xung
.

~___Onap3aav

__Céc di 6t
chinh luu

Mach loc nhiéu

Céu chi ——

B& nguén trén Monitor LCD ACER

Hinh 2.16 : Mach nguén man hinh ACER

2.1.4. Mot so 18i thwong gip trong mach ngudn va cach sira
chira

Khi mach ngu(‘A)n khong hoat dong ban nén kiém tra nhu sau

- Kiém tra cau chi, ngd vao AC dén cau diode.

- Kiém tra ngd ra DC tai cau diode, bé“mg cach do dién ap tai tu loc
ngudn ( 100uF/450V ,...), gia tri dién ap nay thuong la (220V-2x0.7) x
sqrt2= 309,14V (néu dung diode silic, sut ap trén mdi diode ~0.7V) hoic
(220V-2x0.3) x sqrt2= 310,27V (néu dung diode gecmani, sut ap trén mdi
diode ~0.3V) khi cAp ngudn 220AC.

- Kiém tra nguén cip trudc cho IC dao dong ngat mo ( FSD 0365,
NCP1200, KA3842 ,...).

- Kiém tra Mosfet ngat mé, néu co ( STP6N6O ....).

- Kiém tra va thay thé IC nguon ( KAIMO56R, KA3842 ,...).
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- Kiém tra bién 4p ngat mo ( Swiching transformer ) va va cac
thanh phan linh kién lién quan trén mach ngudn so cép.

- Kiém tra c4c thanh phan linh kién trén mach héi tiép 6n ap nhu
OPTO (LTV817), thanh phan do sai ( KA431).

- Kiém tra ngd ra tha cip c6 bi tram hay khong, kiém tra cac
thanh phan linh kién trén mach nguén tht cap. Thong thuong cac tu loc
ngudn trén duong +5V va +12V hay bj khé. cac diode zener thuong hay bj
ri, cham.

2.2. MACH CAO AP ( INVERTER)
2. 2.1 So dd khéi cao ap

Vee
-15V

Y

REGULATOR VDD
(+3V) v
- UVE | Enable Output
PO (OVP) " driver = B"d
ull - Bridge -
S‘.ﬁithchjn; — Transformer y id Lamp
05C Protection '—I = CCEL
¥ Detection
$ST [enition
Dimming - ?
Brightness o | contral Regulation | fg Feed back (¢
control

Hinh 2.17: So d6 khoi mach cao ap ( Inverter )
- Mach cao 4p : Khdi nay lam nhiém vu bién d6i 12Vpe (15 Vpe)
thanh 700-800 Vac (hodc 1500-2000 Vac) cdp cho dén huynh quang
cathode lanh, man hinh TFT LCD ( Transistor hi¢u tmg truong mong ).
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- Regulator : Khdi nay lam nhi¢m vu on ap nguén 12Vpe thanh 5V
cap cho IC Inverter control.

- ONJ/OFF : Lénh mé ngudn tir vi xtr 1y trén mainboard dua téi
diéu khién IC Inverter controller ( tac dong dén khéi Enable ).

- Brightness control : Tir vi xtr Iy dwa toi khdi Dimming control dé
han ché anh sang.

- Fullbridge Switching : Ngit m¢ cau Fullbridge duoc diéu khién
bai khdi Output Driver, ciu ndy c6 thé sir dung Mosfet hodc transistor.

- Tranfomer Switching : Bién ap ngat ma Fullbridge.

- Dectetion : Tach do tac dong dén khoi bao vé ( Protection) bén
trong IC.

- Feedback (FB) : Cam nhén tir mach Lamp dua vé tac dong dén
khéi Regulation dé on ap va phan chia dién ap lai ( Ignition ).

- Mach OSC dung dé xéc 1ap tan sb hoat dong.

- SST ( Soft Start ) : Khoi dong mém cho IC Inverter controller.

- Lamp CCFL : dén huynh quang cathode lanh.
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2.2.2. Nguyén ly hoat dong ctia mach cao ap

Hinh 2.18: Cach bé tri mach cao ap trong cac doi may cii
O cac LCD doi méi, mach cao 4p nam chung véi mach nguén. Con

cac LCD doi cii thi mach cao 4p c6 thé nam riéng nhu hinh bén duoi :

- up transformer.

Hinh 2.19: Cach bd tri mach cao ap trong céc doi may moi

Mach cao ap trong LCD duoc thiét ké theo 4 dang thong dung nhu sau:
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a. Kiéu Buck Royer.
b. Kiéu kéo day (Lai truec tiép).
c. Kiéu nira cau -Half bridge (Lai truc tiép).
d. Toan cau - Full bridge (Lai truc tiép).
Cac kiéu b, ¢, d hién nay duoc dung nhiéu hon do tinh 6n dinh va
it ton linh kién hon.
a. Kiéu Buck Royer

On!off Mach | Bién thé »| Béng
12v Swm:hmg Giao déng Cao ap Cao ap
On/off from
héi tiep ¢
Brightness
Adjustment

Hinh 2.20 : So db téng quat mach cao ap kiéu Buck Royer

Power Supply Section g

Hinh 2.21: So 6 mach cao 4p kiéu Buck Royer trén thirc té
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Pé d6t sang cac bong cao ap (back light), nhiém vu cta cac mach
cao ap 1a chuyén dién ap 12V DC tir mach ngudn 1én dén hang trim tham

chi hang ngan von AC.

- [gh volimpe Lraaformer]
Back P charmel | Back Chokie
Llhln' Cocotmd
b

10 \6 ; 77@ W\\

"= 90 '
Inverter IC < !\/1 /

Punt punt feodazh croan
raneAn

Hinh 2.22 : Cach b tri cac bong cao ap kiéu Buck Royer trén thic té
MObi mach cao ap cip cao ap cho timg bong cao ap riéng biét (d6i
v6i cac LCD ¢6 2 hay 4 bong cao ap). Mach dang nay bao gom : IC diéu
xung (hay con goi IC inverter), Mosfet Buck kénh P, cudn day Buck va

Diode Buck, cip Transistor kéo day....
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Hinh 2.23 : Cach b tri céc linh kién trong mach cao ap kiéu Buck Royer
Noi cho phtrc tap, thuc chit n6 nhu dang mot cai “tang &p” dién tir.
Tuy nhién, & ddy n6 duoc thiét ké dé hoat dong ¢ tan s tir 30 dén 70 Khz
v&i mach hoi tiép dé hoat dong on dinh. Cac MOSFET thi dang do6i va dong
g6i nhur dang IC 8 chan cam hodc 8 chan dan SMD.

Hinh 2.24 : Hinh dang MOFET dung trong mach cao ap
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- Céac mosfet doi chan cim thong dung la : FU9024N, J598 ...
- Cac mosfet lpai dan SMD thong dung 1a : 4431, BE3V1]...
- Céc transistors kéo day thong dung 1a : C5706, C5707...

b. Dang kéo diy (Ldi truc tiép)

[
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| Inverter IC l(

Hinh 2.25 : So @4 mach cao 4p dang kéo day ( lai truc tiép )
Loai nay chu yéu str dung 1 cip mosfet ngugc kénh va trén thuc té
thi 2 mosfet ndy cling duoc dong goi nhu 1 IC 8 chan cam hodc 8 chan dan
SMD.
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. Dang niva ciu — Half Bridge Inverter (Ldi truc tiép)

A Basic Schamatic Of Malf
Bridge Inverter
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Hinh 2.26 : So' @4 mach cao ap dang ntra cau ( Lai truc tiép )

Dang nay thi cling twong ty nhu nhu dang kéo day nhung khac nhau &

cho chi can 1 cudn day bén cudn so cap.

d. Dang toan ciu — Full Bridge Inverter (Ldi truc tiép)
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Hinh 2.27 : So @4 mach cao 4p dang toan cau ( Lai truc tiép )
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Loai nay thuong thay trong cac LCD doi méi, né chay dén 2 MOSFET

doi 8 chan cho 1 bong cao ép.
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Hinh 2.28 : So @6 mach cao ap dang toan cau trén thuc té

2.2.3. Mot so 18i thwong gip trong mach cao ap

1. Khé hodc phu tu (Rat phd bién trong cac mach dang buck choke).
2. Cham hodc dut cuon day cao ap.
3. bt hodc cham cac transistor kéo day.
4. 1.5i cac tu dap xung.
5. Chét MOSFET.
6. Bt cac cau chi cap ngudn cao ap.
7. Li céc tu xuit.
8. Cham bong cao ap.

Céc IC Inverter thuong it khi chét hon. Mot vai IC inverter thong
dung nhu TL1451 ACN, 02960, 02962, 02965, BIT3105, BIT31 06,
TL5001...
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2.3. MACH XU LY HINH ANH
2.3.1. So dd khdi mach xir Iy hinh anh

Khéi xir Iy hinh anh ( video processing unit ) : ¢6 nhiém vu giao tiép
giita card man hinh va panel LCD, so d6 khéi cua bo phan nay duoc minh

hoa nhu sau :

Analog
Input R
. ADC >
cgrd man analog to digital
},mh converter E
(PC Scaler
VGA DY DVIRs : LCD
card) : G T ! PANEL
Input > |
. 1
Clack -
0SD
r o (Man hinh LCD )
;
ROM |jr— i
Il
]
11
1}
EPROM
1 MCU

Hinh 2.29 : So d6 khéi mach st Iy hinh anh

Nhiém vu cac bo phan :

- ADC ( analog to digital converter) : Bo phan bién d6i tin hiéu
tuong tu ra tin hiéu s6, do tin hiéu cép vao tir card man hinh Ia analog, nén
ta phai bién doi tin hiéu nay thanh tin hiéu s, tuong tich véi ngd vao cua xtr
1y s6 cua “ Scaler «.

- DVIRXx( digital interface receiver ) : Mach nhén tin hiéu R, G, B

dang s6 truc tiép tir cong DVI tir card man hinh dén cip cho khdi Scaler.
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- Scaler : Pon vi xir 1y chinh ctia khéi xtr Iy hinh anh, khéi ndy c6
nhiém vy nhan cac tin hiéu sb hoa cta ngo vao analog hodc DVI vao sau do
phan chia tin hiéu, xtr 1y dit liéu cap cho khoi man hinh LCD, khéi nay c6
nhiém vy diéu chinh cac chirc nang vé chat lugng hinh anh nhu d6 twong
phan, d0 sang, d0 bao hoa mau, .... Viéc diéu chinh cac chtic nang nay dugc
diéu khién boi MCU. Ngoai ra khéi Scaler con nhan dir liéu hién thi thong
tin 1én man hinh tir khéi OSD dura t6i.

Pé ma rong hoat dong chirc nang cua khdi Scaler, nguoi ta con thiét
ké thém bd nhd chi doc ( ROM), ngudi ta ghi chuong trinh trén ROM dé
diéu khién truc tiép khéi Scaler.

- OSD (on screen display : Man hinh hién thi ) : Hién thi cac thong
tin diéu chinh ctia ngudi dung trén man hinh LCD.

- MCU : Micro computer Unit con goi 1a CPU : Bo vi xur 1y, diéu
khién toan bo hoat dong ctia mdy, cu thé 1a khéi xir 1y hinh anh.

- Eprom ( Erasable Programable Rom ) : B nhd chi doc c6 thé xoa duoc.

Tin hiéu analog R, G, B dugc dua vao mach ghim mitrc nham lam
can bang mtrc DC cua ba tia dé 6n dinh muc den va muc trang cta tin hiéu.

Tin hiéu dugc dua vao cac khéi diéu chinh d6 loi ( Gain Control )
sau d6 dua vao mach bién doi dang tin hi€u tuong tu thanh s6, cac dit lidu
ctia ba thanh phan tin hiéu, mau co ban R, G, B dugc truyén theo phuong
thire 8 bit song song cap cho khdi Scaler.

Pé tao xung nhip cho khdi nay hoat dong, ngudi ta thiét ké thém
mach Clock Generator ( tao xung nhip) khdi nay két hop véi xung dong bo tir
card man hinh dua t6i dé cap xung ddng bo cho tin hiéu hinh anh tong hop.
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2.3.2. Chirc ning va nguyén tic hoat dong chi tét ciia cic khoi
2.3.2.1. ADC
a. So' @6 khoi hoat dong ciia ADC

GAIN CONTROL 2 oUT
»{ CLAMP {} < ap } : T
0"
—_———
' / »| GOUT
GIN »{ CLAMP | AD |
| \— -
|
|
) I / » EBOUT
BIN »| CLAMP i % \ AD -~
|
S o
| |
| | | i
|_____L________I |
P
HSYNE : Jl I
ook gevEp TR oo —————— — — |
CLAMP (Tao sung nhip ) : | H SYNE OUT
-+ Control
Ik didu khidn
50A SCG

Hinh 2.30 : So d6 khéi hoat dong ciia ADC

Tin hi€u analog R, G, B dugc dua vao mach ghim mtc nham lam
can bang muc DC cua ba tia dé 6n dinh mirc den va muc trang cia tin hiéu.
Tin hiéu duoc dua vao cac khéi diéu chinh d6 loi ( Gain control ) sau dé
duoc dua vao mach bién doi dang tin hiéu dang tuwong tu qua dang s0, C4c
dir li€u cua ba tin hiéu mau co ban R, G, B duoc truyén theo phuong thirc 8

Pé tao xung nhip cho khéi nay hoat dong, nguoi ta thiét ké mach
Clock Generator ( tao xung nhip ) khéi nay két hop v6i xung ddéng bd cho
tin hiéu hinh anh tong hop.
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b. Khéi DVI Rx ( Digital Video Interface Receiver )
Khoi nay c6 nhiém vy nhan tin hiéu dang s6 tir khdéi DVI —
Transmiter ( phat DVI ) tir card man hinh téi cung cap cho khéi Scaler, so

do6 khoi duoc minh hoa nhu sau :

v

DISPLAY CONTROLERR

v

v

{didu hién hién thi )

o]
DECODER CONVERTER

-

CLOCK

CLOCK=

Y

DDC « DDC

Hinh 2.31 : So d6 nguyén ly khoi DVI Rx
Céc tin hiéu mau dang s6 R, G, B dugc dua vao khdi giai ma co hai
cuc tinh (+) va (-) sau d6 dugc cip cho khdi diéu khién hién thi ( Display
Controller). Xung nhip diéu khién duoc lay ra tir chan CLK ciia khdi DVI
Transmiter, cap cho khéi Display Controller bén trong.
c. Khéi Scaler
Khéi Scaler ¢ nhiém vu nhan dir liéu tir khéi ADC va DVI, diéu

khién chuyén mach, xtr Iy tin hiéu, cap cho panel man hinh LCD.
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VOP —b{ LCDPANEL

0%
RAV GENERATOR

VIDEOIN —H1T? VIPLB ">| MIU p=p(1OP LB (=p

Hinh 2.32 : So d6 khéi tong quat IC Scaler
Chirc ning cac thanh phan trong IC Scaler :
- VIP (Video Input Processor ) : Xtr 1y tin hiéu hinh anh ngd vao.
- MIU ( Memory Input Unit ) : Pon vi giao tiép bo nhd.
- VOP (Video Ouput Processor ) : Xir 1y tin hi¢u hinh ngo ra.

Dir liéu tir cac khéi xir Iy DBUS va DVI duge dua vao VIP, khéi
nay xac dinh cac khung chin 1é, cuc tinh xung dong bo rdi ghi vao bd dém
khung (Frame Buffer ).

- Khéi MIU : Cé nhiém vu giao tiép gitta RAM va MIU.
- Khéi VOP : Poc dit liéu tir bo dém khung, sau d6 xur Iy dua ra
panel LCD, trong khéi nay c6 nhiém vu diéu chinh cac chirc ning nhu do

sang ( Brightness ), d6 twong phan ( Contrast ), d0 mau .... .
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2.3.3. Hoat dong ciia mot s6 IC xir Iy hinh dnh théng dung
(1C MX88L284)

LRI

o OO

@ dan
Al
@ a2
gr Q&
& s
r)

5

[4CE ]
1 kA

MX88L284AEC o o

ErEEFEFEFEFF

2 GTERE ]

E G

THCLE 152 s NG
3T 104 et
CHERAD 1Wa = Ok
AL 198
AT 198
AL 107
AL 1R
AT 1R
L]
HHICS
TOCLRASY NG

1
&

BOLE A 2t 3 HI
aNDE 2 3 B2

w

#mn
ANREY iR
i &%
MY 15

o
CAMBAY 5

1Ha 5F

SRR

AAALNER
B T

& R g
U RN |
SRR
b R
VRN
TV R X
1% R
(1L R
dRYLED |
W Rl
R S
Wl
Rl

W IR
W
EXWRENE |-
W RI T
1% Wl 8
W R
Nl W RIS
HIW IR A
1 R AT
W
IR G
CIIWYY oy
HIRYA &%
HHEL 52
AHH
FHH &k
THH H
[LELERTT
B
AT

[LE TS
Sy
HEY 7%

Hinh 2.33 : So dd chan IC MX88L284AEC

50



CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

2.3.3.1 So dd cau tric bén trong 1C MX88L.284

SDRAM/SGRAM

A RGRMYUV

¥ I
| . 1
MIU lor ¢

PIXIN — Scale Down M9 DRAM ':')' Scale up > mli.ne-l:.lnn BEDE:::::ES 0sD

) : with i with - . [ | Generator
[RE}B o i | PmartScaling-2 I comorer BmartScaling-2 eontrol
YCrCh) Technology I Technology .& !

; = . < PIXOUT - A
! L ! vor Odd/Even | | (RGB)
r — | 1 Gamma vem |1 b
i Autotracking L Correction Mux i PIXOUT - B
i Autoposition ] e - == | ) > RGE)
Autogain | | (RGB)
! Mode Detection | | +
P | :
i , ] - I
i De-Interlaced T | OSDMUX | i
: | BIU VOG x 2 | | Dithering |—3» Hending ;
- | CPU I/F | — i

I (RGB24)

External O8D

Hinh 2.34 : So dd cau trac bén trong IC MX88L284
IC MX88L284 1a IC xir Iy hinh anh , bao gom bon thanh phan la :

thirc 1°C Bus.

VIP : xtr 1y tin hi€u vao.

MIU : Pon vi giao tiép véi bd nho.
VOP : Xt 1y tin hi€u hinh ra.

BIU ( CPU Bus Interface Unit ) : Giao tiép vi xir Iy theo phuong
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System Block Diagram for LCD monitor (TTL and PanelLink/LVDS Interfaced)

LVDS or
SDRAM or — PanelLink
SGRAM Transmitter
Compositg__, Video Video (YUV) | t A
S-Video Decoder

18/24 bit RGB,)

FPD MONITOR
* (RGB) ™ Pre-AM | ADC - : FPD
HaRER) CONTROLLER | }ig4 bit RGR Panal
®  AD9S84 .
® TDAS7S2 PLL 1. =" H/V Sync,

®  SCL/Panstera w I CLK and DE
) SNSRI [RNDSTRNC TP .
ROM 8/16bituP [  OSD
i GENERATOR |

Hinh 2.35 : So d6 khéi hoat dong IC MX88L284
2.3.3.2 So db giao tiép vai tin hiéu Analog ( Digital )

* Giao tiép tin hiéu Analog

SDRAM or
SGRAM
f 3
P 3 ¥
OO v o e o P vors P vor ’
Video (YUV} FPD
' Panel
BIU
[ 3

0sD
816 bit uP
GENERATOR

Hinh 2.36 : Giao tiép tin hiéu Analog
Tin hiéu R, G, B tir card man hinh ( CPU ) dua dén khéi Pre-AMP
khuéch dai, sau d6 dén khdi ADC. Tin hiéu tiép tuc dén khdi Controller. Tai

day tin hiéu duoc xir Iy va diéu chinh theo chuwong trinh duoc 1ap trinh sin
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trong ROM nhu Brighness, contrast, GAMA,,.... Va cudi cing dén cap khoi
LCD Panel dé diéu khién cac Pixel( diém anh ).

* Giao tiép véi tin hiu Digital

| 24hiRGR ) 1824 bit RGB.
— FPD MONITOR L -
(Digital | Receiver h :
Sigral) — CONTROLLER| \enstijgi|  Panel
- H/V Sync.
CLK and DE —»
H'V Syrc,
7y CLK and DE

Hinh 2.37 : Giao tiép tin hiéu Digital

Tin hiéu tir ngd vao DVI dén khéi Receiver(Rx), tai dy tin hiéu
dugc xu ly thanh dang TMDSRx ( Transistion Minimized Differential
Signal : tin hiéu vi sai truyén cyuc tiéu ) mdi mau c6 16 bit duoc phan ra lam
hai kénh, mdi kénh c6 24 bit, nhu vay hai kénh c6 tat ca 48 bit dén cap cho
khéi Controller xir 1y hinh anh ( diéu chinh Brighness, contrast, GAMA,... )
va chuyén thanh tin hiéu LVDS ( Low Voltage Differential Signal : tin hiéu
vi sai dién 4p thap ). Cudi cing, cip cho khéi LCD Panel dé diéu khién cac
diém anh.

* Note :Moi mau c6 16 bit, dwoc phan ra lam hai kénh, méi kénh cé 8 bit.
2.4.MACH VIXU LY (MCU)
2.4.1. Céu tao, nguyén tic hoat déng ciia mach vi xir 1y

Khéi vi xir Iy ( CPU : contral Processing Unit ) : C6 nhiém vu diéu

khién cac IC ADC. IC Scaler, IC ROM RAM va giao tiép véi nguoi sir
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dung thong qua cac nut diéu khién bang chuong trinh duoc luu trit trong

Flash Rom.
KEY PAD
— - _\— Y y -
——— | KEYTI DATA |—— VIDEG
i I PROCESSOR
CLOCK
5 CLOCK IN
| | L 4 .
- N POWER
T POWER OX |= SUPLLY
- »1 DATA - RESET
EPROM |- » CLOCK
- » STROBE }—  » BRIGHTNESS CONTROL
——» CONTRAST CONTROL

Hinh 2.38 : So d6 khéi vi xur Iy dung trong LCD

Nguén cép cho khdi thudng cé dién ap 3,3V hodc 5V.

- KEY IN : Chan nhéan 1€nh tir ban phim ( keypad ) téi, thuong 1énh
nay tdn tai duéi dang dién ap analog, dién ap nay duogc doi qua dang s6 nho
mach ADC cép cho khdi xtr I 1énh bén trong CPU.

- CLOCK IN : Xung nhip diéu khién hoat dong cua khdi CPU.

- DATA : Dit liéu giao tiép EPROM.

- Cac duong DATA, CLOCK diéu khién khéi xur Iy anh (Video
Processor).

- Lénh md ngudn ( POWER ON ) : Xuit phat tir CPU dé mé ngudn
cho may.

- Xung 1énh RESET bén ngoai tac dong vao CPU dé khoi dong CPU.

- Céc 1énh diéu chinh d6 sang (Brightness ), d6 twong phan tir CPU

dén mach Inverter dé chinh do mé ciia dén huynh quang.
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CAu tao va nguyén 1y hoat dong ctia man hinh LCD monitor

2.4.2. RAM, ROM sir dung trong man hinh LCD
2.4.2.1. Téng quat vé RAM/ROM diing trén monitor LCD

17— CS
" | Sequence =
control ; - i
- | Address driver Din 0
ldi
l dia L Cu.llj.mn (le::u(ler _ Din m
Lz 150 (Gial ma cot) o
chi g B
w gl fhe | £ 8
% g dong | Write/Read Amplifier [ o1 T8 - D out 0
2 < 1 f B
@ u =i
-+ = 3 3 [apt=
b - - Memory =
: . =T,
- ]Iatrn k= - D outn
— — ( Ma tran nhé' ) —
.
WE

Hinh 2.39 : So d6 tong quat RAM trén monitor LCD
Nhiém cu cac chan trén IC RAM :
- Chén dir liéu ( DATA ) : Ky hiéu tir DQo dén DQgs.
- Chan dia chi ( Address) : Ky hiéu tir Agdén Ao
- Chéan RAS( Row Address Select ) : Chon dia chi hang.
- Chan CAS ( Column Address Select ) : Chon dia chi cot.
- Chén WE ( Write Enable ) : Cho phép ghi dit liéu 1én RAM.
- Chan CS ( Chip Select ) : Chon chip.
- Chéan VDD : Cap ngudn.
- Chan Vss : Noi mass.
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2.5. MACH XU LY AM THANH
2.5.1. So 6 khdi mach xir Iy 4Am thanh

L out
L.IN .
Sound card L P
( CPU vi tinh ) oUT Amp
R out —
R.IN
Audio -
—*| Volume Process —
CPU »| Mute —
Vi tinh R Audis
Bass/Treble ot : Amp

Hinh 2.40 : So d6 kh6i mach xir Iy 4m thanh
Tin hiéu tir card 4m thanh duoc cip cho khdi xur Iy 4m thanh ( Audio
Process ) sau khi dugc chinh 4m lugng ( Volume ), tram/bong ( bass/treble)
Puoc dua ra theo hai ngd L - OUT va R — OUT, cap cho khdi khuéch dai
am thanh ( Audio AMP ) c4p cho loa.
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2.5.2. Nguyén ly hoat dong ctiia mach xir ly Aam thanh
a. Mach xir ly am thanh dung 1C APA4835

Pin Description

GND [T 1D 28 | T Right Out +
sHUTDOWN [ 1| 2 27 | B3
Gain Select [___| 3 26 ] Right Out-
Mode [T | 4 25 | ' T 1 Right Gain2
rute 1 s 24 | T ] Right Gain 1
Ves 1 = 23 | [ 1] GND
oc vol 1 7 2z | [ 11 BrPASS
GND [T 1 s 21 — 1 | HP Sense
Right Dock [ | =} 20 | [ 11 oND
Rightin [ | 10 12 1 ] Left Gain 1
Beep In [1_| 11 18 | [T ] LeftGain2
Leftin [ _| 12 17 [ ] Left Out-
Left Dock [ | 13 16 ) oNsy
oD 11| 14 15 | L1 1 Left Out+

Hinh 3.41 : So dd chan IC APA4835

2040 204

voleme

oK 0 Q RY
in )
18 - - -f-
Cenvol —JeLotOut = —:ﬁ—\/ .
32 sw0s To 57 s0rse :
- Circalt
: lam Ot Sleeve

=eacpnond Jack

2060 20<a

Hinh 3.42 : Mach am thanh str dung IC APA4835
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Bang 3 : Céc thong so ky thuat ciia IC APA 4835

Electrical Characteristics for BTL Mode Operation (Cont.)
The following specifications apply for V=5V unless otherwise noted. Limits apply for T,=25°C

Symbol Parameter Test Conditions APA4835 Unit
Typ.
THD+N |Total Harmonic Distortion + Noise|A =2, 20Hz<f<20kHz
R=4Q, Py =1W 0.2 %
R=8Q, P,=1W 0.15
R.=32Q , Py =340mW 0.1
PSRR |Power Supply Rejection Ratio Vapee=200mVg,.. , R =8Q 74 dB
C.=2.2uF, f=120Hz
X-ax  |Channel Separation f=1kHz , Cg=2.2uF 95 dB
SNR  [Signal-to-Noise Ratio Voo=5Y, Py =1.1W, R =8Q,A-Wtd 95 dB
Filter
Vy Output Noise Voltage R, =80, A-Wid Filter 30 uVv

b. Nhié¢m vu cdc chén -

- Chan (2) SCL, (3) SDA : Xung nhip nbi tiép, dir liéu nbi tiép

IN/OUT.

- Chan (11), (12), (13) DVSup : Cap ngudn +5V, Digital.
Chén (21) Reset Q : Power on reset.

Chén (24) DACA-R, (25) DACA-L : ng0 ra Headphone.
Chan (14), (15), (16) DVSS : N6i mass Digital.

Chén (26) VREF2 : Reference ground 2.

Chan (27) DACM-R : Ngo ra kénh phai ( right).

Chén (28) DACM-L : Ng6 ra kénh trai ( Left).

Chén (30) DACM-Sub : Ngo ra Subwoofer.

Chén (35) UREFL1 : Reference ground 1.

Chén (53) CS2-IN-L : Input kénh trai 2.

Chan (54) SC2-IN-R : Input kénh phai 2.

Chan (55) ASG1 : N6i mass.

Chén (56) SC1-IN-L : SCART 1 Input, Left.

Chan (57) SC1-IN-R : SCART 1 Input, Right.

Chan (60) MONO-IN : MONO Input.
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CHUONG III : PHAN TiCH HOAT PONG CUA MAN

HINH SAMSUNG 740N

Kich thudc man hinh : 17 inch.
Kha nang hién thi mau : 16,2 triéu
mau.

Do phan giai téi da : 1280 x 1024
Do tuong phan : 600 : 1.

Do sang : 300cd/ 1m?

Go6c nhin rong 160° horizontal,

160° vertical.

Thot gian dap trng nhanh 8ms.
TFT active matrix.
3.1. SO PO TONG QUAT

| FAMNEL |
Sv 17" I
Sv 177 15»' LVDS
—- 0l (o0}
Powrer
IlosFET 12C tﬁ
121 3318V
1 SE16AWL - LF |
[ ]

Sv 18V
Sv :l 33V TMD
¥ Regulater = 2002

Inverter & Adaptor

- SDAMECL R/GB SDASSCL
funtion key THDS
| ANALOG HV DIGITAL

HINH 3.1 : So d6 khéi man hinh tinh thé 16ng 740N
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Chiic niing cac khoi chinh trong so' @6 khoi :

- Inverter & Adaptor : Mach cao 4p va mach ngudn c6 chiic ning cung cp
cac dién ap can thiét cung cap cho toan bd bo mach ciia may, mach cao ap c6
nhiém vu tao ra di¢n ap cép cho dén nén man hinh.

- Regulator : Mach hiéu chinh d¢ tao ra cac dién ap can thiét cung cép cho
ting thanh phan trong mach.

- Function key : Phim diéu khién dung dé dua céac 1énh tir ngudi sir dung
dua vé mach MCU dé xir 1y roi hién thi trén man hinh.

- SE16AWL-LF : IC xt I hinh anh dura t6i két qua xtr 1y 1én man hinh.

- MCU (Khéi vi xir 1y ) : Biéu khién toan bd cac khéi chirc ning bén trong
may.

- Do man hinh SAMSUNG 740N st dung chudn két néi D-Sub nén céc tin
hiéu dir liéu tir card man hinh di vao theo cac duong R, G, B, H-Sync, V-Sync. Cép
cho céc khbi chuyén doi ADC va xur 1y dit licu, dén mach Scaler dé cép cho Panel
LCD.

- Ngoai ra cac tin hi¢u Digital tor ngd PC Digital teo cac duong RX2+,
RX2-, RX0+, RX0-, RXC+, RXC- dén khéi TMDS, xr 1y tin hiéu cip cho khéi
Scaler dé dén Panel LCD.
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3.2. MACH NGUON
3.2.1. So dd mach ngudén man hinh SAMSUNG 740N

b1 D202 L2
EERatg VBRF1010D iroic)
1
R I C1o4 "
sag 220F 2
R102 1%y
c108 N i D101
100uF =< UF 4007 ’
400V )\ < -
BN 2 R105
KBPOBMIN2ST a0 ic1
F 80 M 0565R
a‘Vslr 1
Drair
5
Bve R4 i
el VB RF 1045 e
'y e
v
.zmz cwal cs: I R
ZCW?F o 2 2010 2uF TVRIG 50
U’;"m ml’ 2v 50V
Il Y
if 1 4 4
-
LF10t

2mH

R101
(Jwy ) m

H IC301
H11A817A 1c204

c101 Fi
ne TNV

-
8

Hinh 3.2 : So d6 mach ngudén man hinh 740N
3.2.2. Nhiém vu ciia cac linh Kkién trong mach nguén :
L601 ( Line Filter ) : Cudn day loc nhiéu.
D601 : Mach cau chinh luu dién ap.

T601 ( Switching Tranformer ) : Bién tré ngat mo.
IC 601 (FSDMO565 ) : IC dao dong ngat mé c6 MOSFET bén trong.
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- 1C 602 ( L0305 ) : photocoupler : Bo ghép quang 1am nhiém vu hoi tiép
6n ap, cach 1y mass.

- 1C 605( KA431) : IC do sai, khuéch dai sai biét (ERROR Amp ).

Mach hoi tiep va
(10 1A CAC e

dién ap cap cho
mainbonrd

‘ Mach cip nguon va loc

- N X n 4
/nhl?'u €0 tAn $0 cao

L Mach cao cap cap dién dp
| cho dén nen

Hinh 3.3 : Mach ngudn thuc té man hinh LCD SAMSUNG 740N

3.2.3 Nguyén Iy hoat dong ciia mach ngudn

Khi méi cdm dién c6 thé xay ra 1 trong 2 trudng hop :

+ Truong hop 1 : Néu dién ap cip vao >250V thi Triac SCk 053 s& bi chép
n6 s& lam nd cau chi => S& khéng c6 dién ap cap vao ngudn .

+ Trudng hop 2 : Khi dién ap cip vao <250V thi s& c6 dién ap cip vao ngudn.

Dong dién nay tiép tuc dugc di qua cudn day L601 dé loc nhiéu c6 tan sb
cao ngan khong cho di vao mach ngudn dé khong lam anh hudng dén cac linh kién.
Céc ty C602, C603, C604 c6 nhiém vu tao dudng thoat cho cac nhiéu nay xuéng mass.

- Sau do6 dién ap 220V nay sau khi dugc loc nhiéu s& dugc chinh luu bo
mach cau D601, tu C605 c6 nhiém vu lam san béng bién do dién &p sau mach cau.
Sau d6 duoc han dong boi dién trd R603 va cap ngudn cho chéan (6) IC601 dé cap
ap cho khdi dao dong bén trong IC601 hoat dong, tin hiéu dao dong dugc dua to1
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chan G MOSFET dé diéu khién MOSFET ngét md bén trong IC hoat dong, lac nay
xudt hién dong di tir mach chinh luu vao chan (1) ra bién 4p T601 qua cudn cam
BD601, vao chan (1) ra chan (2) IC601 xudng mass. Ap cam tng sang cudn (3), (4)
bién ap T601 duoc nan, loc va han dong boi D603, C607 R606 cap cho chan (3)
IC601 dé duy tri dao dong cho IC.

- Khi p +5V ngd ra 4ap tai chan (G) IC602 ting 1am cho 1C602 dan manh,
ap tai chan (K) IC602 giam diode quang va transistor quang bén trong 1C602 dan
manh, ap tai chan (4) IC601 giam tac dong vao khdi dao dong bén trong IC lam
giam do rong xung ra. Két qua 13 ngudn ra giam xudng.

- Khi 4p +5V ngd ra giam xudng thi qua trinh xay ra theo chiéu hudng
nguoc lai.

- Tur chan (10) cta bién ap sé& ldy ra dién ap +13V cap cho mach cao ap va
duogc hoi tiép tré vé chan (1) ciia 1C602 dé cap ngudn.

- Dién &p léy ra tir chan (7) cua cudn thir cép s& duoc loc dé san béng léy
ra dién ap +5V cép cho mainboard. Pién ap +5V nay s€ duoc bién ddi dé tao ra
dién ap +1.8V va 3.3V cép cho céac IC chiic ning.

- Pé bao vé mach nguoi ta thiét ké trén mach nguén phﬁn mach bao vé qua
dong va qué ap.

+ Khi xay ra hién twong cham tai, dong Ip qua IC601 tang => Vg tang =>
dién 4p tai chan (3) Ic601 ting => cup dao dong ,mach ngudn & trang thai OFF.

+ Khi dién ap tai chan (4) ciia bién 4p cao hon mirc binh thuong, diode

D603 bi danh thung, nbi ngudén Vee xudng mass két qua mat ngudn ra.
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3.3. MACH CAO AP (INVERTER)
3.3.1. So' @0 mach cao ap

=

3
|
—*
Wiy

Hinh 3.4 : So d6 nguyén Iy mach cao ap sir dung IC FAN 7310
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'S
.

- Mach (20 (4p cip dién dp

:
""""""""

Hinh 3.5 : Mach cao ap thuc té cia man LCD SAMSUNG 740N

3.3.2 Nguyén ly hoat dong

Pay 1a mach c6 nhiém vu bién d6i dién ap Vee cdp ngudn tir 12V DC lén ~
800V AC dé lam sang bong tuyp trén nén ctia man hinh LCD. Mach st dung IC
7310 dé tao dao dong diéu khién cac bong transistor truong AM4512C ngit mo dé
diéu khién phan so cap cua hai bién ap xung. Thir cip cta bién ap xung lay dién ap
ra r0i dua vao diéu khién cho dén tuyp. Trong mach st dung hai bong : 1 bong
transistor truong thuén va 1 bong transistor truong nguge ghép chung voi nhau tao
thanh mot khéi U202 va U203.

Qua trinh hoat dong

Khi cdp dién Ve thi chan (3) ENA cua IC ( chan déng mé cho phép mach
Inverter hoat dong s€ nhan & gid tri = 1 ). Dién &p nay dugc dua to1 tir mach diéu
khién cta IC diéu khién trén man hinh, sau d6 chan (4) S_S cua IC duogc ndi qua tu
C110 rdi ndi mass hoat dong nho sy phong nap cua tu C110 s& tao ra 1 xung dé mo
cho mach dao dong trong IC hoat dong.

Xung ra s& dugc dua qua chan (14) OUTD va chan (15) OUTC dé mé cip

transistor truong M1.
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Xung ra s& dugc dua qua chan (18) UOTA va chan (19) OUTB dé mo cip
transistor truong M2.

Khi d6 2 cip bong cong suit nay sé dan cho 1 dong dién chay qua cudn so
cap cta 2 khéi bién ap xung. Pién 4p ra s& duoc ldy & cam tng trén cudn thir cip
ctia bién 4p rdi dua dén cip ngudn cho dén tuyp.

Chan (7) ADIM va chan (8) BDIM la 2 chan gi¢i han do sang cua 2 bong tuyp
1 va 2. Hai chan nay duoc lay dién ap tir bong dén tuyp 1 va bong 2 hoi tiép tro

- V& voibéng 1 qua tu C620 va 621.

- Vébong 2 quaty C618 va C623

- Sau do s¢ dugc dua qua mach chinh luvu D10, D11 dé bién doi thanh
dién ap DC rdi dua vao chan (7), (8) cta IC dé gidi han d6 sang cua bong tranh
bong tuyp sang qua s& bi chay. Pién ap vao gii han d6 sang ciia bong ndy nam
trong giai ( 0 +~ 3.3 V). Ngoai ra IC con c6 2 chéan (9) FB va chan (10) CMP la hai
chan dau vao va dau ra cta bo khuéch dai thuét toan trong IC 7310 la hai chan bao
vé qua tai khi dén tuyp bi sang quéa dan t&i dién ap hoi tiép dua vé qua mach chinh
luu cao. Pién 4p hoi tiép nay dugc khuéch dai boi OC LN393 qua dién tré Ris Rg
Rg dua vao chéan (9), (10) s& & miic cao lam cho IC ngit khong hoat dong => khong
c6 dién ap ra cap cho bong tuyp bao vé chong chay bong.

- Chan (11), (12), (13) dugc mic qua tu C, Cs va chan (12) dugc dua
qua dién tro Rs ndi mass dé tao thanh mach RC dung dé dinh thoi trong mach tao
dao dong trong IC ( xac dinh tan s6 dao dong ).

- Chén (20) 14 chan SYNC duoc ndi qua Rg =100k xudng mass ding dé
dong bo tan sd dao dong trong IC

- Chén (2) 1 chan dau vao 6n ap cho bong tuyp. Chan nay duoc ndi véi
cac chan OLR cua bong tuyp (1) va bong (2) dé dua dién ap hoi tiép dau ra cua
bién ap 1 va bién 4p 2 vao mach 6n 4p ctia bong tuyp bén trong IC dé 6n dinh do

sang cuia bong tuyp.
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3.4.MACH VI XU LY
3.4.1. So @6 mach vi xirly (MCU )
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Hinh 3.6 : So d6 nguyén Iy mach vi xir 1y ding trén may SAMSUNG 740
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3.4.2. Nhiém vu cac chan cua IC NT68F632ALG

r
y

NO
'

—e

Hinh 3.9 : Giao tiép IC nh¢
- Chan (27) SDAO, (28) SCLO : Dit liéu nbi tiép, xung nhip ndi tiép giao
tiép v4i IC nho.
- Chéan (36) PCADI4 ( WRITE PROTECT ) : Chan cho phép ghi dir licu.
Chan (31) PD4 HALFI, (32) PD3 HALFO : Hai dudng dit liéu SDA,

SCL giao tiép véi ROM (IC 201 ).
- Chan (37) PC (CON ) : Su truyén dan.
- Chén (40) PC7 ( PL Protect ) : Chan bao v¢.
- Chan (2) PC1 ( Panel En ) : Chan nay dua ra 1énh mé ngudn, cap cap panel.

1o {30 }— MS—

|
| f

|

‘77 S - we 11

Hinh 3.10 : Chan bao vé va 1énh m¢d ngudn cho Panel
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- Chan (4) V¢c : Chan cép ngudn.
- Chén (7) GND : Néi mass.
- Chén (8) OSCO, (9) OSCI : Ngo vao dao dong thach anh.

9) ———

ik

1200
NTGBF632

Hinh 3.11: Dao dong thach anh 12Mhz
- Chan (15), (17) Key In : ngd ra hé thong phim an.
- Chan (24) : PAIPWM3 ( LED G ) : Ngé ra bao dén LED ngudn.

’
4
19
|
4

oo ipee

Hinh 3.12 : Ngd ra bo led nguén
- Chén (35) PDO ( BL En) : Chéan cho phép ( Enable ), binh thuong chan

nay ¢ mirc cao sé tac dong dén IC Control Inverter.

Chan (41) PCPATTO ( BL-ADJ-Analog ) : Chan diéu khién d¢ sang
( Brightness Control ) dang Analog.

- Chan (18) PA7 PWMO ( BL-ADJ-PWM ) : Chan diéu khién m& ngudn
( Power On/OFF ), chan nay co tac dong dén board Inverter.
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Hinh 3.13 : Giao tiép board inverter
- Chan (43) h-Synl, (44) V-Syncl : Ngd vao xung dong b ngang, dong bd doc tir

card man hinh dua dén thong qua cong D-Sub.

IC200
CN1DY R1: : : = (MCU)
- ‘ P 11 .
L e — _— -:. — ) ey :‘ :r |
BRG
b
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4

Hinh 3.14 :Giao tiép xung dong bo ngang, dong bod doc
- Chén (38) PE1 ( CHK Dsub ), (39) PEO ( CHK.DVI) : Hai chan nay lam
nhiém vy nhan dién tin hi€u ngo vao tu céng D Sub hay DVI.

CN1DY

(0.SUB)

iC200

(MCU

) ey—— A i o)

CN102
oV 2 |

Hinh 3.15 : Tin hiéu ngd véo tir cong D Sub
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3.5. MACH XU LY HINH ANH
3.5.1. So' @6 mach xir Iy hinh anh ciia man hinh SAMSUNG 740N

Hinh 3.16 : So @ mach xu 1y hinh 4nh man hinh LCD SAMSUNG 740N
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o-‘
g2s
A

"

I sax 1y
hinh anh|

Hinh 3.17 : Mach xir Iy hinh anh thuc thé man hinh LCD SAMSUNG 740N
3.5.2. Nhiém vu cua IC SES6WI trong mach
a. So dd chén sir dung IC SES6WL

§ e iaggggua; E R EN= = = g g

Hinh 3.18 : So d6 chan IC SE56AWL
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b Nhiém vu cdac chan :
- Chan (1) VSYNC : Nhan tin hiéu déng bd doc tir card man hinh dua to1.
- Chan (10) HSYNC : Nhén tin hiéu dong bd ngang tir card man hinh dura t6i.

- Chén (26) RNOP (RED) : ngd vao tin hiéu mau do.

- Chan (23) GINOP ( GREEN) : Ngo vao tin hiéu mau xanh duong.

- Chén (21) BINOP ( BLUE) : Ng6 vao tin hiéu mau xanh luc.

- Chan (18), (28) A Vpp—ADC : Cap ngudn + 3,3 V.

- Chan (17), (19), (27) GND : Cac chan nay ndi mass.

- Chan (3) R+ ( Red+ ) : Ngd vao tin hiéu mau dé tir cong DVI ti.

- Chan (4) R- (Red-) : Ngb vao tin hiéu mau do tir cong DVI t6i.

CN102 R115
e 203

10112 3ﬂ D114
v P 3 'y SR IC400
SES6AWL
' 20105(x) X
—@ GND

Hinh 3.19 : Giao tiép cong DVI kénh R
- Chan (5) GND : N6i mas .
- Chén (6) G+ ( Green + ) : Ngd vao dit liéu mau xanh duong tir cong DVI toi.
- Chan (7) G- (Green - ) : Ngd vao dit liéu mau xanh duong tir céng DVI t6i.
- Chan (8) AVpp—DVI : Cap ngudn 3,3V,
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Hinh 3.20 : Giao tiép cong DVI kénh G
- Chan (9) B+ ( Blue +) : Ng6 vao dir liéu mau xanh lo.
- Chan (10) B- ( Blue - ) : Ngo vao dit liéu mau xanh lo.
- Chan (11) GND : Chan nbi mass.

CN102 R121
2202
Bot— AAA @ Be
: ‘D105
Riia e 5] 1IC400
X SES6AWL
[@ GND
R118
2242
R @ L
‘D109
a X

Hinh 3.21 : Giao tiép cong DVI kénh B
- Chan (12) CK + ( CLOCK +) : Ngo vao dir liéu CLOCK +.
- Chén (13) CK— (CLOCK - ) : Ngo vao dir liéu CLOCK -.
- Chan (14) AVpp DVI : Cip ngudn +3,3 V.
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Hinh 3.22 : Ngo vao tin hiéu Clock

- Chan (31) GND : Néi mass.

- Chén (32) ALE/CS.

- Chan (33) WRZ/SDA ( Write Data ) : Dii liéu cho phép ghi giao tiép véi
IC vi xtr Iy (MCU) IC 200 NT68F632ALG.

- Chan (34) RDZ/SCL ( Read SCL ) : Xung nhip chi doc, giao tiép véi IC
vi xu ly (MCU) IC 200 NT68F632ALG.

- Chan (35) INT : ngd vao tin hiéu Scaler INT tir MCU chuyén ti.

Yaoi
20" 7K | o
E/Cs [(3)——n l (39) PosCLMP
E) ‘; R \_I‘Al\(u vit ')
1C400 s ;
| ' 1C200
SESSAWL 3R22 | NT68F632
wRrz/spa [ 7 1 12) P34TO
- A
$R22
e R232 =
RDZ/SCL [34)y———a— 1 (3} pa
»
- - & [ |

Hinh 3.23 : Giao tiép tin hiéu véi MCU
- Chan (40) AD1, (41) AD2 ( Address ).
- Chan (93) ADQO, (94) AD3 (Address ).
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Vee
R245 %‘fﬁf
100 !
AD1 [ag)——ww 21) PAPWME
IC400 c
SESSAWL . 001 K-
R243 3R NT68F632
AD2 @.__&99, l —(20) PASPWM7
i
I 1002
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R241 2R220
2 10002 47K
AD3 [(94 ~ - {19) PAGPWMS

Hinh 3.24 : Cac chan dja chi giao tiép vdi MCU
- Chan (43), (47) Vpp P : Cap ngudn +3,3V.
- Chan 97 XOUT, 96 XIN: Ngo vao thach anh dao dong 12MHz.

R608 C416
100) 10P/50V
X OUT @ AW T i
IC400 :31);‘;23
4
SESGAWL R609 I 0418
100 10P/50V
X IN @——% & “———4)
b d

Hinh 3.25 : Ngo vao thach anh dao dong 12Mhz
- Céc chan (52) = 79 tin hiéu R, G, B duoc xir ky thanh tin hiéu sé giao
tiép voi panel thong qua chuan tin hiéu vi sai dién ap thap (LVDS) mdi duong tin

hiéu c6 hai day “+” va “-“, mo1 mau co 8 bit.

- Chan 95 HW Reset: nhan tin hi€u reset tir vi Xt 1y dua toi.
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KET LUAN

Qua trinh nghién ctu, tim hiéu thyc té va tién hanh thuc hién d6 an, duoc
su hudng dan chi bao nhiét tinh cua Thac si : DS Anh Diing va céc thiy gido trong
bd moén Pién — Pién tir vién thong, sy gitip d& nhiét tinh cua ban be. D6 an tot
nghiép voéi dé tai “Phdn tich cdu tao va nguyén Iy hoat dong ciia man
hinh tinh thé léng LCD monitor ” d hoan thanh va dat dugc mot sé két qua
Sau .

- Tim hiéu vé cAu tao chung ctia man hinh tinh thé long.

- Nghién ctru cdu tao bd ngudn va nguyén 1y hoat dong.

- Nghién clru cau tao va nguyén 1y hoat dong cua timg thanh phan trong
man hinh LCD.

- Tim hiéu cac hu hong thudng gip va cach khic phuc ctia cac thanh phan
trong man hinh LCD.

- Tim hiéu vé ciu tao va nguyén Iy hoat dong ctia man hinh SAMSUNG 740N.

Két qua cua do an da gitp cho em c6 cai nhin tong quan hon vé ciu tao va
nguyén 1y hoat dong, cac mach trén man hinh va cach khic phuc mot sé hu hong
thuong gip trong man hinh LCD.... Tuy nhién trong qua trinh thyc hién db an nay,
ban than em khong tranh khoi nhitng thiéu sot do diéu kién khach quan va chu quan
ma ban than chua khai thac hét. Em rat mong cac thay, cd gido va nhiing nguoi
quan tam t6i vin dé nay dong gdp va bd xung dé d6 an duoc hoan thién hon, nang
cao dugc kha nang tmg dung.

Cubi cung em xin chan thanh cam on téi tap thé cac thay gido, co gido trong
khoa da nhiét tinh tao moi diéu kién hudng dan, gitip d& thuan loi nhat dé em hoan
thanh d6 an nay.

Hai phong, ngay 30 thang 10 nam 2010
Sinh vién thyc hién
An Van Thuy
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TAI LIEU THAM KHAO

1. LCD Monitor Repair — By Jestine Young.

2. Nguyén ly va phuong phap stra chita LCD Monitor - KS : Pham Dinh
Thao — Nha xuét ban khoa hoc ky thuat.

3. Tuyén tap so @ LCD Monitor — KS Pham Pinh Thao — Nha xuat ban
khoa hoc k¥ thuat.

4.  Website : http://www.ebook.edu.vn.

5. Website : http://tailieu.vn.

6. Website : http:/dientuvietnam.net.
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