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@Si ), O o &BOLtedyOr M or fisthhWd df eI LS tésjdMnjlsdadfiz
C 6J BEEGIR

Uy mdesdze v MBSLHOddWY TFT sind IsfpdzE faaz®)
Isdx dddd &3 ftedj d3dzy dsets ff @Oy eSO, ¢ Sy lsias
dz'Lkj 3" n ItcOdeL dMlsstese sy dz 9 J dzd € ¢
s tslssBtcO) Ols! dL sBtcOY J dzd | M wOLWjh,
By d Ibtsd ¢t fig] sk j 344 YO QG OB H Jdz' dzr
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ltesdLotHdIsj dzd EMlsOdzOo dzd o Ot Is dztstedzr d&zO
Colsster j Bs6zls B Is! dzj e OB s5yd di3qd ) LCD
ftesdLoHdIsj d&zv Mmeats] dgdzj dzdd s Istsds, CO¢ s,
tcOBBISOIs! .

1 ¢ fmj dz ZO0 wthmdse | TFT Ekfmbtesjdz Mmdzj HEz® h d
Htcze L O Htokzetsd3 qdzlsjctcdtctso Odets Isted Yo j Isdz
sOYHM2 fd¢Mmj dz ftcjHMIsOoadzw jIs MtsBts?2 € 5
Mzt d&¢ MJ dz@ dz" A t ¢ fiply dgp Glsld®. 18L) 2Oy 0J Is, dzO { tc
Hd MY dzj v, gd3j e hjets twOLtjh jdad g 1280x102
Ists@dzLo[fnlststQO d Mkt dE¢mjd dz" =« L dzj d3d dzls O.
HdMy dzjw TFT (1024x768) ftdesdzdL dlsj dz' dzts
Hdzw 18 dg™ +Rfifdzs 0. 011 HE2ARBO (ddzd 0. 28 ¢

i

transistor (TFT)

d:}t pitch sub-pixel cell

{ dMiz 28 OMfisdztsy j dzdd §dEMmjdzj?2 dzO § Odzj dzq

TFT tsBd&ZOHOtIs tWHBH ks dulstsjci@ldsa ,taf ffie j # o
f sdzdy J dedetsy G lsteijBdzj dzdy + dzgjtecdd d Isj f dzts
Mdzj HO s HoedYykNdRrfmMw GBI jCItse. 1 sfpdzj H da
dLBBWOY jdzdj BBAdZjj o' MsCtsets COyYjmMlso ©, yj

stsoMmjdg dzgj HOoadets MY j yd Odzd mis Odgdn O 8z d3tfdEidac
Isj m detsdztsc d v Bz Oftgzdzd &2 ~Supegr TFT, Ctsls
Foj dzd yddzO0 Ekcetsdz ko jtoj dedetsets GBL GO s
dmysd! Lizjls fsmis' j d&jlsOdddyimédy +djs
Isj € dzv dzdzts?2 f &zOfplsddzi dh ORPMIEO® o dz¥ s Is tys dzgz®
ZzsmMS sMmisd, § OtcOdzdzj dz'. dzBQ G aA&BMC sif i O dzztc O
Odzj d&zd fBBotsteOydo OslIlsfmwy € e jtorndetsmisd 1 €
sdzj j LOoadMmdd3r tsls-fcd@z@izdL tddji dzcpve,h i y jfips Isrjsm da
tedp/L OIsy dLtsBteOY jdzdy dz20O HIMfdzjj MO
dz' "dr EkEZcdkzOR BL KO, HeMIsdeOW COyj Mise
CtcOdzj .
f sdzlmC Ovw Ctsdif Odzdw NEC dzj HOo dzes tsBI Wodd
L Hd MY dzj d o ME 5tc O LH B d-6 dfiads] didstg Reotsdaw, dif J
2 ppi, Yybsts MmMotslse j st zpOcR 1 Issgyuscj 0 d
fstseh ddzd o NEC, ftddjdvjdij MjetHd"
CtedmMsOdzdzr TN (twisted nematic) §BL 9tV
Is 5§ dzO H B 2 d3. JHEZOSCts GcdzOo dzr d3 MmMHJtey do O
tcOLtej N jdzedWw wWodwjlsmwWw dzgj sBrBHJABsMIs! ML HC
) dzts o 52 Isj m desdztsc d "col or filter on
s deC 5 dzj detsydz' J IstcOdzL dflstster ,  doltdsigdtaadis disdih
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dzd y dzj 2 Mlsj S dzw dedets?2 f sH Az S j. 1 tsBr ydgr a ¢+
olsstclzs o J ton dgs f sH Aty Sz, Yylsts IstcjBlzjls
f izOfmis d da.

10 ftesh juh j2 o 1999 cetHkz o dwzd¢d G tsdaW |
Di splay" B'" dgt§ tsfigh § kO dets ¢ dzPH 59 Mo dHjlsj dz
MsLHOddd YJHSESBSCtdMIsOdzdzdyj MSdas HdMy dzj j o
Samsung ftojHMISOoddzO fHftosllsdl] disdzsn tots d3dats
M HJdOGtdzOdz! & 5,9 HE2KBO d Itsdzh ddssiX 0,
MsMmlsOe dzvw j Is BQtsdzts 0, 12 d3d3 r dmy dzj 2 dd3
Ctsdzlstc OfMls dzts frpls j cAts 11. 0 1 Gjtdr©O d3di3.

Rdzy J dzgj ter gL [ OBtstcOIlststed ddetsls j n ded € ¢
dmfsdz! L soaOdzd dzf btsdS 5§ dzj desydz' j IstcO-dzL d M
dL Skl ) . 1 sfdzj Hdzj j HEBMisdy§ oed g H 8120 T
Yyo jlsdes?2 HdMfdzj2 M twOLwjh jddjds 96r128 Ist
10:1.

ez § O mMf J ydodzd mistse | BM tcOL OB 5Is O

dzC s dzj dzts ydz' n stcOdzL d lsstets o m  f afodg dzi
oy hks dJLEskOoadzdo Ok cdBSdj ! CtOd
tets?2 Mise . C dzj d3j dzlsr tcOL tcOB 5ls Odadz" A | BN
MsdS ok §oHdESYSE ftod CBddOlsds Isj
fdzjd dLEkOo dzdo O Isfyw t#tedM® zisO sB i d
Odzd Ui MSdr ROl tedOdss ) . | &3j fsts B
slsSodj dzd¥ LOkotsted dMisd Lkjkmy ydtest
PftesosHdzd SO ftedd3j dgv j smw tstee Odzd yj S s,
Nt acenewWs h jfjtc jigthastOd dzmts j H d dzj dzed j W j dzd dzd

de ftsor hjddw tc OlL Gotg O detela] W € th BPO dzd W

sy ddzO0 dzj ML HO9 Ols! dL 5B tc O3 e @ dz@izO
| Misd COtlsddzS 2z dz0@ BOdzj dz' ¢ d 2 H d Mmif dzj 2
o sfldud Mis?2 s Cydsddats?2 Mdmisj 3
L Issd3 Di splaytech dmMfsd L soa Odz0O ted G C
D) . [ 20 thHdtseo OdzO dzO0 -MisP € Is diz®y 1S P3 3"
Is © dzdzO = ftoj Hdzsy Qaizgizy = § Hiw o dHP B A 16t
OHOE N jEts Witttetst dzj CIsted yd M< d dz3d Mo 52 M
fsdzvted L 5o Odadz 2 Mojls M otOh jdzdj d3 ¢ dzsfm§
f sHO8 N 58 i tcOo dzv 8 h d j-f s i)des ¥z0 Hz! CWOPS { tot
SlstcO) § dzdzse 5 MO jgjste jSI6 o Iff isistsE §f sdzv tcd L Olstste

G~ 2o FoASo@FIaNSH
CENMEFF "F [JCHFTFAQIEG
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sjdgder = d Mo jlsdzr 7 fdSMmMjdzse. Aojldatsj dL ¢
Yd ted Hso Odzdw Mo jh jddw dBOtedyr CttOMmdz 3,
FLCD-d3OIste d y BBts Y dzts q’ ISCfLSISHCfISJ L CtoEds? Bt
CodzlstcOMiIsdztsmls s & d Oyd mMsetsdyz Yo jlstst jto] HC
BOdzr &3 otcj B dzgj d@3 BIsC dzd € O. Il 1999Pactkralz d O
Di splayTech sBl Weoaddz f ML HOdzd d i s dzdzts

Isj mdetsdztse d d FLCD. t OLtej N jlslzd j3 2 Q3Ods4e0] y ' Is
[lsdzd ydlsj dz dzr d3d tmMtse j dzdetsmilsw d3d EkMilstes?2 Miso C
d oL @iy datsMmis! otsmMftetsdL o jHjddw f sdzdatsyoe j Is



ftcj HdZOL dzOYyjdz HdzW dMf sdz L s Oded™w © yYydWtctse
Coddizz dzd ¢ KsEHA BB tcdpr HAIZW dZOHj O OJ d3Fr » Ctd3f ! &

t OLoadIlsdJ d3 dzdL Ctslsj 3 j o Ols z tc dats 2 Is j - dzC
fsdzd CtedMlsOdzdzd yd ME sE s ¢ tog d3dzd W LTPS L O
ftcj HMISOadlsjdzj 2 182 Ctstef stceOydd, sdzd (s
Istsdz! ¢85 COC i mdzOL O] GedztzstsB J dz! dz" » EZMistet
dzskzlss ¢ d, GHJ My BHIMISTET Is Iy g dzgtmlztdf dzdrps
HdMydzj d ©OL B esd3 4 HELAIIBS 'O dERO IYftdE S H ju
f sdzOGc O Is, Yylsts 2 dwdzdd. + 45 CIQdzise s dals 2 § e P
slsdzd ydIlsj dz¢ dzr = yJ tels H O dzdzts 2 Isj mdzdzsG d d
My smtse dzsmlis+ .

1 5 syJ d&z¢ O3 1 ¢y jtelstso Cstef stcOYdd D
dMmMmdzj Hiseo Odzd W B 6" dz2C O JdzsMEdm HIMY dzj J o,
feOSbbdud mMSd d*B"an g4 H CATdaE(dms O dfderdfsufiffiRts v
Isj » dzsdztse d 2 : TN LCD (Twisted Nematic Li
LCD) d &MhtSH JRzUAD (adrGrphausilicon Thin Film Transistor LCD).

Il Bdzdy O@7 ddgzi 16 o8 dhkzscdn B EZOMISW A § LB dzs]
BzskzL Od3j daj d¥ ddzd HEsf sdzdej dz@ Mdzj Hizs P d B E

B SCesHdmy dd d;

Mo jbbdL &zyos hdj HdMfdzjd dzO BOL ] BieOd

HdMf dzi d d2O BOL ] Oolstst dzj Clstetsdedats? + d3d M fr

HdMyfdzid M dMfsd (5o 0ddj 3 dedL ¢ s5bgEBY
Ctej dgdegdw LTPS (Low Temperature PolySilic

f dzOL dzjHdddy § JeRP (Plasma Display Panel

5.0 s te ts 2yfipisOL ik flz8zizF dzj 2

] &z0L di3j dzdzO W f Odzj dz ts B tc O figwotigzO ts HBCORAD Cht
GJtodsd sdydz - d3d dzd Ots B Ic §lzh § dzjfipidgi iH S0, Gtelzf o !
Clsste" = L Ofsdzdzgj dz ddzj tolsde" d@3 G OL s5d3. A dzs s
mMsmMkzHntse o cwikzf i dqL dzz yde2ls mMigdded?2, L J dzj dz

1 Odzsmw s  dz¥ d3q dets W tstc  dalds fipluizfz tstipty igipad g 6 ff B o d
mMsmMkzHntse BtOLEjIs BHdd §d¢mj d . gtsmbizHT
ftso jten dzsisw d&3d , sBr ydes o §f sdzdgw jJ d@3" &z d L
CslsstcOW 9" L " 90]Is tOLWBGWH o § dzOL d3J , f sSHC
tc@fsdzsy j dede A3 od offev s Fistz dzts 2dzi W wzdg” (3
odzzlstej dzdzd » Miststetsdz dzO Misj € dzv dzdz” § dzd Mmisr .
f4ted 3 dedetyy ja@ j, ylstss’™ dtsde’ (oo @zdelge s g
o tsL dzd ¢ datso § dzd W i dzOLfdgy W ¥ glzgzth p - toH] ddzgtsy d dz 2 H
Cd dzts o sdz' Clsts oS HIHAPS Odzso Jo M j &3 6y ddsd HEsMls
250 1. (cwitsmis! MmMeojuyudddw dEMmJdzy 2 dOYtew
MdzV Istse 5 Hifsol dffj SO dzdzs e s dzO W yJ 2 € d .
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1 dCMj dzd te O MY sjtOE jOf s won H§dHOIstedy' . | Of sd
wjS ddzjtelsdy &8 COLBR fsLotdvjl fddLdls:
oL dzd C dztso j ded W  CceCla txhRy ts oY QMifdsdzy dgOdzj ' st Y Is
KOS C0O0¢ yjtjL ddn fYtsntsHdIssHEe Qs dzdifjts to ts
Hsdzy J dz2 9 dHJ Is! ftsdzt L so Olsj dz! . 4 Httkzet?2

sBYWLOdz dd3j s dzd L € 5§ Mt totsls dazRjsdg] j W o da'
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L dzj SlstetsH T, 9 jHEN dRj dZ€Ot O H Y j ? &z , f s fi
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f ZOL &3 . sBCEHO dzj 5B 1 ts@xy fhizd ji-liseE Spsidss ¢ | L 5
ftsH O Is By jjdd@g® dz0 < dzj ClstetsHT , B Bz d
ftstslse jlsMisozs h dd3 ozt B dzs ¥ 516 5 3.

6.0 od dzyd § 1 @O K (o] dzj 2

it OBBIsO s digflsltsiis o tyjdz@ oty O dzO
ssStr j MHj &Odd o odH] bktkeCd, L Oftddjd
ste! btekBCd fsdjhjdO 00O {djCliesH!
i CltcdyujMSd?2 ©OLYH d otsLdAddSOjl iy j .
JdB LOYBdzdj dedv ftesMmMistcOdzMiso © d&j Y HE H
j tolsdzr @3 6 OL 53, dzOf ted dzJ to, Otce sdatsdz d dzc
jtendesmls! fsd3jh Osls dBOdzj dz' $dj oL teOyc
BCsyoOmlssisdats dzOf oW yEisdzddgQf tlwisiHi dad w2 fipls etf
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Yyofmlsdy dzt R detsW stc® © HJOY OL tsdzj
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ltcddzydf tw©WOBBlsT f dzOL d3j dedets?2 f Odzj dzd fMts
tcOLWH,] tOLI] Y jddetsets cOL O (SMj detsdzO® d dzd
MsmissYddd EOSEOH 2Ot Of syddz + dzj 3j dzelstsdz (¢
slsH j dz dglz ® syt iz dLsBtGOY j ded W , W dzw j Is fiypw
slso jlsfflse jdzgdzr = L O Isted thdtseodzyr = yYojlsO
ftocjHMlsOoadzW jIs MtBB2 IsHj dz! dalz® B CtetsC Od3j
Wdzs stej Mydtelze h jj ojh jMmlseats BHdes dL thdz
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[ dzw IstsG 5, Ylstser cLOYJ Y e fd¢mj dz' ,
fdzj HEE N jj. 10 §dloshd?2 d bkftOodwshd?
Htolz ¢ Hs,sy8 | fjtedMJyujddwy Ctlstster & , dz@RssHHO] IS
o' MsCts] EZftcOQoadzweh jj fjtoj d3j dedetsy dzOf towW y j
wyj?2¢j BlHOjIs BBdz! M Iz¥ yOofyls! Motsdr o 0O
mMeomMisswdzdj §dzOL d3r . Rtsdzer d 1 dzj Slstetsder 4§
tcOL dz" | Miststetsdz dis@ndsidic 'sls af Ol O o dzfifdcs ©o dzw & h j
cfsHYydc Oe 2O mMCOdzdtelze h g2 1 dzj CIstctsH i s
fslsj dzydoOdzr MC&ZzZOHT 908 Isfpw, d ojSClkte 1 dzj &
9 J dzdyddzz. 1 tetsq mOHsd Is LtOBWigWY Hizdz" = Jdsdatse S|
dLdazzyj ddw CoOdzlsse Mo jlsO o kdz stcOW dsdzj Ists

I Mot SyjtjH! , Wdotstejfmydiekzshjj {66
ZOoyddzOjls dL d&zzyOls: Mo jls o odqHBsSdE HJO
OB A HOsjdzr . 97 % bkd Isteiod d 6 tzgzlr 89 @ v It by is
¢ ZOL , fscdzsh Oj kv  d&Oteky d& &3 flsj ¢ dzts .
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tdedzOdz WicC sfplsd d Yo jlssteOL dzsfls dz
VY dztsilsdey dzgdy MJcecdzOdzse wtweE smisd

yOfMmlssilsdzr 2 M jCIlstc ff sdzdese s Isj dzj o
ANBtedidteso Odzdd Mde dzOdzO yo jIsdz” »
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1 sH Mo &) Misd Bsmis! & Is 4 szl dgdj Is is'OC ¢ R ts dsdejj
Ctslstste’ 7 -B judertejdats Isj dzj o L tste" , Yy @zBdc W HHzj wdatge ts {f
LBB&GXJ@dW, BBHEB i tod dzd dz@Blg ' dztsdlz e t[ftfj tc & fj |
l Mottt yjtjH! Isy]
| Isdg 6 HIO y, H s dzy dz' Umq@%%mwcsuﬁmmmamm
ftesdL otH s dzf @ o d Ayj todats
d MmdMmlsj B3O Mo d3j Misd BO, Ists Mhdatse dz' §
5 Mt ©OL &ty jddy, YOm0 (OHEso,
o L shsftctso sy H J dad W, h Jqted dzO f sdztsfyr Is .
9JIsMmlselzs Is UG&O@;BmO¢§4¢@ﬁﬁme@gdeﬂ
dzdzj dzdj bstcjBtSOo Odzd?2 Mo d3j MisddssMmisd o1 |
ffsL HOddd MdMmisj d3 Yo J Is datsSetisdats gl dg &)
h jded d 1 Ists 9" G SH dzts dsts ftsLotsdzv j |
HOs h z8 i ls Isd dzj o d L d tizgedzdzk | M@ dzg d
ts di3d dzdzd s dzdztB 2] dif @ to Gstg iy o dfts ts
or f sdzdzj ded W EMmdztse d2 Mise d3d bzt Btyfpty ¢ datiz
IsjdzjodHjdedWw MmtsH jtoy Odzd o Mmj-B ety ®o tzy ezl d 4 +
st  udmdzj d ddaiv stedz@dd* WisS s topH j fizj
dLsBtOY j dzd d . [ MsOdz! dz" § MtsmisOo dzv v h d j 1
dzj sBrtsHd 3" | HdzW lstsBtcOy j dzff W O af @zl ds'tctzO g o §f
ZzOL " 9 O Isw Mdcec dzOdzsd3 Yo j lsdesmisd) , dzgj Htsd
COyYyj Mo ® dLBCOY j-def tzsdz® kb § zPezg L 5 ip @tz | ) J
9 LdOydlsj dz des?2 Mmlsjtfjded i tcj HdeEay g Is ) f dsde@3
joets M jCiste.
lrthdzdzj dedj Efmdzsea d?2 Mo diij MisdditsMmisd ot oMy
ftcj HdzOL dzOyJ dzdz’ w H dzw h JiotsC s  fasidh O tath W3t
CsHdtso Odzed W fMdc dzOdzso d dAsEkte Opyj jdesde) . dz@G slB §
ZOL " 9 0Qjlsmw Htsyj M f tcj tseda@LdE onO dagfovj Isifpc di

"B MdedzOdz W edAfms(isdlzr o Jisfts dzO dzr O IO¢
shisd, Cslstster 2 f jtojHOjIsw o dzzlsted
sd. [MEkh jMmlsoadw jmw 1 Itsls ftesyj M ¢
dzd dzd J ¢ ts HY] jtettsjo HOQ@EJ™ j d3dzOls j dzj o d L d ts dzdzts
dw ) IsjdzjodL Stej Yo jlsdztsc ts PL 5B to
qteso OdzdwV, HtotsdL o tsHJ BRSO A3} ¢ § Hj FtasAsd"
01l ftesyjmMm o] sBtcOL s Odzd™w Mdc dzOdzO Yo
Istcfshdzsodzr = yoejlstse R, G, B.
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sBd My JdUjddy MoedjMmMisddshmisd o Mmdmlis]
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| sflse 2487 dzbs Blaj Gdzts B te O W WAt f)Is du  djteiap fids
jdz BObtedydiese Odzdj 8 Istejn fMde dzOdse
dqcBo Obztf j Mdztsy § dzd 4 md c dddd@ts o f tods §f st
5jdz detsj MHjyOddj R, 1 d G o

v j s 8 3L01%6 df dLdpc29 dz%? v OS] Milsdsh
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B3 sBtOLtsd, MdJedOdkz wittshmisd 'Y disy dzts
0,30 E'R + 0,11E'G + 0,59 E'B.

Jtetso Odzdj] VYWtStMlsdtsets MdedzOdzO tshkh jf
O C(thtties? §COL OdO dQzvigdhhn.MsBLR. Hj
¥dddw. 1 td HBMis e wrzszde S dz tdjd A Miptstctst
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10 9R"RBHT BOIsted yr sls fjtejHOshdn O] tc
shdzsodzr = Yo jlstse, d d&O or asH] &OIlstedy"r
orhjrcoOL Odzdets?2 ftestf steydd .

l sz yj dgdzr 2 MdedzeOdz ('Y wodzw jlsfqw wBhdd3
fdmisd . {dzobHfEsdgyymisd dOj dsESOdy]j djp
dste B3O dz! dzts] dL BB tOY § dzdzPd Isu df csdz@®dg 2w Oty fig ks df
RL kZtcOo dzj ded W , sftcjHjdveh jes §B8HbOs Yykss
ZOdzd ydd MdedzOdkzO 'Y daj GBWL OF§dOd®: { [ ic]
d E'B. [ sMIsOlstsydets  jtej HOIs! dz¢ B" J HO O
JodHjddY dMmCd® yojlsmv MO 2 j djddetsX st
Csdzr Sk o wilttMmMisdsd MdcecdzOdzy MtsHjtey dIs
dz0O dz' 'Y , JERWRstcdgOyE['WB GlstsL j dzj dzgsd3 Yo
sftej HMise jdedats © IsjdzjodL st Hhklsjdz or 1
jdzjdedz" = Yo jltsern Mdc dzOdztse
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