HARDWARE TEXHONOruw

OLED-pgucnnemn

ayuine
3a LCD

Mpoussoautenu IJ1T-MOHMTOPOB eLye NbITAOTCA CONPOTUBNATLCS
pacnpocTpaHeHuto LCD, HO 3TK NONbITKK, BUAMMO, TLETHbI. BpemeHa
MEHATCSA, N KaxeTcs, yxe ny LCD nosBunca cepbe3Hblil KOHKYPEHT
B BMAE HOBOW TexHonorum — OLED.

LED (Organic Light Emitting Diode), pa3paboTuMKOB, 3aMeTHO TOHbLUE AdXe CBO-
UnwW, NepeBofsA Ha PYCCKMIi, OpraHuye- nx LCD-aHanoros, obecneynsas npu sTom
CKWii CBETOM3NYYalOWMNIA AUOA, ABNSET Jydluee KauyecTBo M3obpaxeHus.
€060/1 3BO/TIOLMOHHOE Pa3BUTUE TEXHONOTUM » OTcyTcTBME HEOOXOAMMOCTU B 06PATHOIA
MCNO/Ib30BAHMA HEOPraHUYECKUX CBETOAMNO- nogceeTke aucnnes (backlight). LCD-3kpaH
pos (LED). Ecnu roBopuTb 0 nntocax TexHono- He U3/ly4yaeT CBeT caM, Ans 3Toro emy Tpedy-
rum OLED, Ha KoTOopbIX genatoT ynop ero pas- eTca noaceeTka. [iucnnen, cozgaHHole no
PabOoTYMKY, TO HYIKHO OTMETUTH CiefyolLee: TexHonorun OLED (Tak xe, kak CRT-guc-
» TonwwHa 3kpaHa (puc. 1a, b). He cekper, nneun), B 3TOM He HYXJAKTCs, 4TO N03BONA-
KaK 3a4actyio pasgpaxaet 19- uan 21-gioii- eT UM NoTpebAATh MeHblle IHEPTrUH.
MOBBII MOHUTOP, 3aHUMAIOWMIA NONOBUHY » Huskoe sHepronotpebneHne Bo MHOTOM
CTONa, UNK TeneBu3op, OTpe3alowWwnii Lenbli 6naropaps npegblaylieMy acnekty. 1ot
Yron Ha KyxHU. MOHUTOPbI Ha OCHOBE XUA- takT nomMoxeT pa3paboTuMKaM KapMaHHbIX
KOKPUCTANNMYECKOII TEXHONOTUM, Ka3anochb KOMMbIOTEPOB U HOYTOYKOB, Tak KaK HblHe
Obl, pewunnu faHHyto npobnemy. OgHaKo, CyLLEeCTBYIOLME aHaNorM NoTpebaAoT ropas-
KaK roBOpuUTCS, «HET Npefena COBEpPLIEHCT- [0 60/blie 3HEpruy, YeM 3acTaBafOT NoNb-
BY», U KOMMNbIOTEPHbIE 3KPaHbl HA OCHOBE 30BaTeNs 3aMeHATb GaTapenku KpaliHe yac-
HOBOII TEXHOIOTUM BYAYT, NO 3aBEPEHNAM 10. K npumepy, ans «aktusauum» OLED-3k- »
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A Puc. 1a, b. TFT-aucnnen (cnesa) n OLED-gucnnen

(cnpaBa)

paHa TpebyeTtcs o1 2 go 10 B, uTo B pesynb-
TaTe AaeT CBETOBOW NOTOK 0Koso 40 nome-
HOB, CXOXMWil CO CBETOM, U3/Ty4aeMbIM JIOMU-
HEeCLUEHTHOW NaMmnown.

> fpkocTb uBeToB. CpaBHUTE KAPTUHKY HA
noptatusHom OLED-Tenesusope (puc. 2a) u
Ha LCD-akpaHe (puc. 2b). KommeHTapuu ns-
JNLWHA.

» Yron 0630pa. Y xopouwux XK-moHutopos
yron 063opa cocTasaser okono 160°, Ho
3TO He 3HAYuT, 4TO BUAETH Bbl GyaeTe nop
Pa3HbIMU YIMaMn 0AMHAKOBO: YXKE Npu
B3rnAfLe Ha MOHMTOP Nof yrom 66°, a He
90°, NPOUCXOAUT CHUMKEHWE KayecTBa U306-
paxeHus, a npu yme B3maga 20° pasnu-
YWUTb YTO-MOO CTAHOBUTCA NPOGIEMATUYHO.
CTonT OTMETUTL, YTO NpUMeHseMble B PDA
3KpaHbl ycTynatoT no Kavectsy TFT-navenam
moHuTopoB. OLED-3kpaH Takxe umeer yron
0630pa B 160°, HO NO3BONUT BaM NnLE3PETH
YEeTKYI0 KapTUHKY, He HaXxoAACh MPAMO Ha-
NpOTUB MOHUTOPA WNU KAPMAHHOTO KOM-

nbtoTepa.

®dyHKuMoHupoBaHue OLED-gucnnesn

OLED-aucnnewu

Oco6eHHOCcTH TexHonoruu OLED
Haunem ¢ nctokos. TexHonorus UCnosib30Ba-
Hus ceeTogmonos (LED) yxe noBonbHO fonroe
BPEMSA MCMOb3YETCA B NPUHTEPHOI neyatu.
Camo npumeHeHWe CBETOAUOAO0B, UCMONb3Yi0-
LWMX NONYNPOBOLHUKM, TaKNE KaK apceHus,
hoCchua AN HUTPUA ranins, Hayanocs ele B
panekux 50-x rogax npownoro Beka. Yae
BCEro OHM Ncnoab30BaanCb B CBETOBbIX MHOWKA-
TOpax, KPOMe TOro, 0 NOABNEHMUSA KUAKOKPUC-
TaNIMYECKUX JMUCNIEEB UX TAKKE UCMOb30BaNN
B KAYeCTBe 3KPAHOB [J15 MUKPOKaNbKYNATOPOB.
B HacTosee BpeMs cBeTOAMOLbI YACTO UC-
Mo/b3yIl0T B PEKNAMHOM OCBELEHUH, rae 3Ta
TEXHONOTUA LLEHUTCA 33 APKOCTb LIBETOB U
LANTENbHOCTL HenpepbiBHOI paboTel. 0aHaKo
Y [AHHO TEXHONOMMN GbIN OANH CEPbe3HbIN
MWHYC — MCMO0JIb30BaHME UCKYCCTBEHHbIX Ma-
TepuanoB Ha OCHOBE KPUCTANINYECKON pe-
LWeTKN He NO3BOJAJO CO3[aBaTh MajieHbKMUe
3KpaHbl C BBICOKUM pa3pelleHuem.

B HacToslLee BpeMs CyWwecTByeT Macca
OpraHW4yecKMx MaTepuasnos, Ha3blBaEMbIX

A Puc. 2a, b. NpeBocxoacTBo o4ueBuaHo. U3o06parkeHne Ha OLED-gucnnee (cnesa)
u LCD (cnpasa)

napHbiMu (conjugated organics unu conjuga-
ted polymers), koTopble 06n1afatT 6ONbLWNH-
CTBOM XapaKTEPUCTUK HEOPraHUYECKUX nony-
NPOBOAHWKOB — OHU B YNCTOM BUAE, 6e3
npuUMecei, ABNAIOTCA TAKUMMU XKe NAOXUMU
NPOBOAHMKAMMW 3NEKTPUYECTBA M NPU UX CO-
e[IMHEHUMN MeX Y COOOM TaKKe MOTYT Bbipa-
6aTblBaTbCA CBOOOAHbIE INEKTPOHbI U «bl-
pbi»: 3TO B KOHEYHOM UTOrE NPUBOANT K
BbILENIEHUNI0 IHEPrUM, KOTOPAs BMOCNELCTBUN
npeobpasyeTtcs B CBeT.

M3HayanbHO TakuMe matepuanbl UCNONb30-
Ba/JIMCb B KayecTse (HOTOPE3UCTOPOB As 3a-
MeHbl HEOPraHUYEeCKUX NOJYNpPOBOAHNKOBBIX
(hOTOPE3NCTOPOB, TAKUX KaK CefleH, B Konupo-
BaNbHbIX annapartax. NepsbiMu B 1988 rogy
3TW CBOIICTBA OblIM 0GHApPYKEHbI cnelmanuc-
Tamu komnanuu Eastman Kodak, YuHr TaHr
(Ching Tang) v Ctus BaH Cnaitk (Steve Van
Slyke), KoTopbie BbIBENM, YTO TaK Xe, Kak 1
HeopraHuyeckue NonynpoBOAHUKM, OpraHuye-
CKMe marepuansl p- U N-TUNOB MOTYT BbITb CO-
€[JUHEeHbl BMECTE 151 CO3/laHUsA CBETOLMOAOB, »

HeMHoro yusuKu

[na Toro 4To6bl 605€€ TOYHO MOHATb, KaK pa-
6oTaet OLED, cnegyet o6paTuTbCs K OCHOB-
HbIM NoCcTynataM TEOPUU MOMYNPOBOAHUKOB.
[MonynpoBOAHWKM NpeacTaBnsftioT co60M Kpuc-
Tannbl C PerynsapHon CTpyKTypon. CoBepLlieHHO
OIHOPOAHAas CTPYKTypa GblBaEeT y KpUcTania
Wb NpU Temnepatype abcontoTHOro Hynsi. Mo
Mepe HarpeBaHusl NosynpoBOAHWKA YacTb Ba-
NIEHTHbIX CBA3EW HapywaeTcs Noj AenCTBUEM
TEMNNOBbIX KONebaHWi aTOMOB B pelueTke. Ha-
pyLUEHWE BaNEHTHbIX CBA3EW MPUBOAMUT K OA-
HOBPEMEHHOMY 06Pa30BaHMI0 CBOGOAHbIX
3/IEKTPOHOB U MyCTbIX MECT — «AbIPOK» BOAN3U
TEX aTOMOB, OT KOTOPbLIX OTOPBANIUCH 3NEKTPO-

Hbl. Takas AblpKa BeaeT cebs no-
[I0GHO YacTuLe C aNeMeHTapHbIM
NONOXUTENBHBIM 3apaaoM. OHa,

TaK )K€ KaK 3/IeKTPOH, coBepluaeTt
XaoTUYECKOe ABUKEHWE B TeYe-

HWe HEKOTOPOro BPEMEHM rocrne
CBOEr0 MNOSABNEHUS (BPEMEHU
YXM3HM), a 3aTeM PeKOMOUHUpYeET

C OAHWUM U3 CBOOOAHbLIX 3/IEKTPOHOB.
B nonynpoBoaHMKax UMetoTcs ABa Tuna no-
[BWXHbIX HOCUTENEW 3apaaa — 3NEKTPOHbI U
«[blpKW». [03TOMY NMOMYNPOBOAHWKK, B KOTOPbIX
3/1EKTPOHOB 60blUe, YeM [bIPOK, Ha3blBalOTCS
noslynpoBOAHWKAMM N-TUNa, a NoaynpoBOAHU-

KM, B KOTOpPbIX 60MblUe AblPOK, — NOynpoBOA-

HUKaMu p-Tuna. Te HOCUTENN, KOTOPbIX 6osbLLe,
Ha3blBalOTCA OCHOBHbIMW HOCUTENAMMU, a Te, KO-
TOPbIX MEHbLLE, — HEOCHOBHbIMW. [paHuLa, oT-
fensiowas B Kpuctanne o6nactb p-tuna ot 06-

Nact¥ n-Tiuna, Ha3blBaeTca P-N-nepexoaom.
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A Puc. 3. YcrpoiictBo siveitku OLED-gucnnes. CmewumBaHue nosoKurteb-
HbIX U OTPULIATENbHbIX 3/IEMEHTOB NPUBOAUT K BbIAE/IEHUIO 3HEPTUU

Npu NPOXOXAEHUM TOKA Yepe3 KOTOopble MOX-
HO MONYYMTb CBET.

B 1o Bpems kak nepsble 06pa3subl Organic-
LED He 6b1n1 KOMMEpPYECKN NPUBNEKATENbHbI-
MW BBUAY HEGO/bLION NPOACIKNUTENBHOCTH
paboTbl, Nnporpecc B Ux pa3paboTke wen ObiCT-
pbIMK TEMNAMK. 3TO NPOMCXOAMUN0 BO MHOTOM
Gnarogaps TOMy, YTO pa3BUTHE 3TOII TEXHONIO-
T No3B0IMO0 Gbl CUHTE3MPOBATb GOMbLIOE
KOJIMYECTBO OpraHWYecKux MaTepuasnoB faxe
B paMKax Knacca napHblx NojynpoBoAHUKOB,
Ybe UCMONb30BAHME CYLLECTBEHHBIM 06Pa3OM
yaelweBuno 6bl NpoLecc co3[aHuUs BbICOKO-
KOHTPACTHbIX 3KPaHOB.

Ctpyktypa OLED-gucnnesn
CraHpapTHas cTpykTypa aveek OLED coctont
13 HECKOJIbKUX TOHKUX OpPraHU4YecKuX CoeB
(puc. 3), pacnonoXeHHbIX N0 TUMY KCIHABUYA»

LED TpoHyncs

8 deBpana — komnaHuen Ritek Display
Technology Corp. NnocTpoeHa NUHUS No Npo-
n3BoacTBy OLED-aucnneeB ¢ naccMBHOM ma-
TpULEN.

9 anpensa — KomnaHuM Rohm Co. Ltd. n East-
man Kodak Co. 06beanHUAUCL Ana pa3paborT-
Ku HoBbIX OLED-3KkpaHoB. NepBble 06pasLibl
NPOAYKLMW MNaHWPYeTCs BbIMYyCTUTb Ha PbIHOK
B 2002 ropay.

18 anpensa — komnaHun UDC n Sony Corp.
noAnvcany cornaleHne o Co3aaHun NpPous-
BOACTBEHHOrO coto3a no paspabotke OLED-
[OUCNNIEEB C aKTUBHON MaTpuLen.

30 mas — komnaHug Toshiba Corp. o6bsiBUNa
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MEeX[y NPO3payHbIM aHOLOM W METaNUYECKUM
katopgoMm. OpraHnyecKkue cnou coCToAT U3 CIos
— WCTOYHUKA «AbIP», CN0s, TPAHCMOPTUpYHoLLe-
r0 «AbIPbI», CNOSA, TPAHCNOPTUPYIOLLEro 3NeK-
TPOHBI, U €05, FAe CBOOOAHbIE INEKTPOHbI U
«[bIPbI» CMELIMBAIOTCSA, BbipabaTbiBas CBeT.

[Janee — Bce Kak B cnyyae ¢ LED. Mpu no-
[aye HanpsXXeHUs Ha A4YENKY NONOXMUTeNbHble
W OTpULATENbHbIE JIEMEHTLI CMeLLNBAIOTCS B
obwem cnoe, ucnyckas cset. CTpykTypa opra-
HUYECKMUX CNOEB 1 MaTepuanoB 1A KaToaa 1
aHojAa pasnuyHa v paspabarbiBaeTcs Komna-
HUAMW ANA LOCTUXKEHWUS MAaKCUMaNbHOTO «Bbl-
xopa» cseta u3 OLED-ycTpoiicTea.

MNpapauusa gucnnees

OLED-pucnneun penatca Ha 3KpaHbl C NaccuBe-
HOM W aKTUBHOW MaTpuuamun. lucnnen c nac-
CMBHOW MaTpuLei COCTOAT M3 MACCUBA NUK-

HeKoTtopble 3HaKoOBble COGbITUA Ha pbiHKe OLED-gucnneeB

0 CO3[aHuK NepBOro LBETHOIO MOJIMMEPHOro
OLED-3KpaHa.

19 ceHTAGPS — KOMMaHUa Sanyo BbIMycTMNa
nepBbIi MOBUbHBIM TenedoH ¢ OLED-3KkpaHoM.
4 pekabps — komnaHuu Kodak 1 Sanyo o6bsi-
BWAK 06 OpraHn3aLn COBMECTHOIO Npeanpus-
T1a, SK Display Corporation no npon3BoacTBy
OLED-3KpaHOB C aKTMBHOW MaTpuLIEN.

5 ¢eBpang 2002 roga — KomnaHus Eastman
Kodak npegoctaBuna komnaHun SNMD (npo-
M3BOACTBEHHOMY OObEAUHEHUIO KOMMaHWUI
Samsung n NEC) nuueH3unio Ha Npou3BOACTBO
1 npoAaxy uBeTHbIXx OLED-3KkpaHoB ¢ naccus-
HOWM MaTpuLen Ana Mo6WNbHbIX TENehOHOB.

A Puc. 4. iucnnen, cosgaHHble no TexHonoruu LEP, ucnonb3yiot B
KayecTBe NOQJIOXKU MNIACTUK U MOTYT U3ruéarbecst

cenei, pa3meLLeHHbIX Ha NOANOXKY MaTpuLbl,
13 BEPTUKANbHbIX U FOPU3OHTANIbHbIX «MO-
nocy. B OLED-gucnnee kaxpablilt nuKcenb AB-
NAETCA OpraHUYecKnm cBeTonmonom, cdop-
MUPOBAHHBIM NepeceyeHnem BepTUKaNbHbIX
1 TOPU30HTANbHbIX NMHUIA. s TOro YTOObI
«OCBETUTb» KaXAblli onpefeneHHbln NUK-
ceflb, 3NEeKTPUYECKUI CUTHAN [OMKEH ObITh
nofaH Ha IMHWUU, YbUM NepeceyeHneM oH
cchopmupoBaH. HefoctaTkom B AaHHOM ciy-
Yae ABNAeTCA HE06XOAMMOCTb N0AAYN TOKA
Gonbleit cunsl gns obecnedenus bonee sp-
KOFO CBEYEeHUs Anopaa.

B aucnnesx c akTMBHOI MaTpuLein maccus
NUKCeneit BCe Tak Xe pa3feneH Ha paj CTPOK
1 cTONGLO0B, Fie KaXabli nukcenb GopmMupy-
eTcs ux nepecevyeHunem. OgHaKO B LaHHOM
Cyyae Kaxablil MUKCeNb COLEPKUT He TONbKO
OpraHWUYecKnin CBETOAMOL, HO U TOHKOCOM-
Hblit Tpan3ucTop (TFT), KoTopeli sBnsieTcs ne-
pekioyaTenemM, peryimpyowmum cuny Toka,
npoxopawero yepe3 OLED. B gucnnesx c ak-
TUBHOII MaTpuLeit MHHOpPMaLUA 06 UHTEHCUB-
HOCTW CBEYEeHUsA JAHHOTO NMUKCENs NofaeTcs
Ha TPAH3MCTOP, KOTOPbIN 3Ty MHGOPMaLMIO
06pabartbiBaeT, COXpAHSAET U Ha €€ OCHOBE pe-
TyNIMpYeT CUy TOKA, NOLABAEMYI0 Ha CBOEro
«noj4YnHeHHorox». B otnnyme ot gucnnes c
NacCUBHON MaTpuULIEN, 34eCb CBETOLMOA DYHK-
LIMOHMPYET MOCTOAHHO U He TpebyeT cepbes-
HOTO MOBLIWEHNUS CUAbI TOKA AN1A YBEAUYEHUS
APKOCTM M300paxeHus.

MepcneKkTuBbl

MepcneKkTVBbI AAHHON TEXHONOTUU BbIMAAAT
0YeHb pafyXKHbIMU. 0 faHHBIM MapKETUHTO-
BbIX MCCNEA0BAHMIA, PbIHOK YCTPOMCTB, UC-
nonb3ytowmx OLED-3kpaHsl, BbipacteT ¢ $29

»



KoHKypupyloume TexHonorum

OLED-avucnnewm

»

KoHKypeHTbl He ApeMAioT

MapannenbHo ¢ TexHonornen OLED pa3suBa-
€TCS1 HECKONbKO APYrMX TEXHOMOMMi, Kaxaas
13 KOTOPbIX MMEET CBOM MPEUMYLLECTBA U,
BO3MOXHO, 3aMET CBOE MECTO Ha PbIHKE
aucnneeB. Hanbonee M3BECTHbIE U3 HUX:

LEP (Light Emitting Polymer). TexHonorus oc-
HOBaHa Ha MCMoNb30BaHWUKU CBETOU3ITyHalOLLMX
nonumepoB. OHa cxoxka ¢ OLED — cxoxa Ha-
CTOJIbKO, YTO HEKOTOPbIE CNeLUanucTbl NPSMo
YKa3blBalOT Ha UX POACTBEHHOCTb. Pasnuyns
CYLLECTBYIOT Wb B NpoLecce NPOM3BOACTBA:
B LEP B KayecTBe M3nyyatowero cnos npume-
HAETCS OpPraHUYecKun NoamMmep, KOTOpbIA MOo-

mnH B 2000 rogy Ao $714 mnH B 2005 roay

Gonee yem $1,6 mapa B 2006 rogy. 310 cBA3a-

HO, B MEpBYI0 0Yepefp, C pa3zHoobpasuem Bo3-

MOXHbIX MPUMEHEHNI 3TON TexHonoruu. Bor

NNLWb HEKOTOPbIE U3 HUX:

> APKME LiBETHbIE 3KPaHbl C HU3KUM 3HEpro-
noTpebaeHNeM A5 COTOBbIX TeNedOHOB;

» nerkue, Hebonblumne 3kpaHbl ans KNK;

YKET ObITb HAHECEH Ha MIACTUKOBYIO MOLIOMXKY
(4TO LaeT BO3MOXHOCTb AUCMNesam M3rnbatb-
C$1) C MOMOLLbIO TEXHOMOTMKU CTPYMHOM MevaTw.
3TOMN TEXHONOMMM NMPUCYLLM BCE MIOChI Opra-
HUYeCKMX cBeToamoaoB — LEP-aucnneam He
TpebyeTca 06paTHOM NOACBETKU, U3 HWUX MONY-
YaloTcsl O4YeHb TOHKME U BbICOKOKOHTPACTHbIE
3KpaHbl C HU3KUM 3HEPronoTpe6neHneM.
EAWHCTBEHHBIN MUHYC — HEAO0ITOBEYHOCTb
pa6oTbl MOAMMEPHbIX MAACTUH.

PDP (Plasma Display Panel). MnasmeHHble
MOHUTOPbI COCTOSAT U3 CTEKNIAHHOM NaHenu,
3anosIHEHHOW ra3oMm. BHelHWe cTeHKu naHe-

> BbICOKOKOHTPACTHbIE CUCTEMbI MHAMKAL MM
6OpTOBLIX CUCTEM CAMONIETOB;

> TOHKUE, Cynepierkue TefeBn3noHHble 3Kpa-
Hbl U MHOTOE ApYroe.

Cpean dupm, noaaepx MUBaOWMX fAHHYIO
TEXHOJIOT U0, CTOUT OTMeTUTb Pioneer, Motoro-
la, Toshiba, Panasonic, Sony, Samsung SDI,
NEC u, koHeuHo, Kodak.

JIM NOKPbITbl CNOEM JiloMUHOdOpa. Ha BHYT-
PEHHUX pacrosiaratoTcs 3NEKTPOAbI, KOTOPbIE
06pas3yloT CUMMETPUYHbIE MaTpuLbl. Korga Ha
KOHTaKTbl NOJAETCS TOK, MEXAY 3NEKTpoAaMu
NPOXOAUT paspsij, YTO BbI3bIBAET CBEYEHME
MOJIEKYN ra3a, pacnosiaralolmxcs Mexay asne-
KTpoAaMu, U B pe3y/bTaTe 3acTaBNseT CBe-
TUTCS YHaCTOK, MOKPbITbIA TIOMUHODOPOM.
Mniocamu PDP ABASIOTCA WKUPOKKUIA yron 0630-
pa, AnuTenbHOe BpeMs paboThbl, Xopollas 3a-
LWMLWEHHOCTb OT BHELWHUX BO3AENCTBUIA. Mu-
HycaMW — BbICOKas LIEHa U HEKOTOPLIE MPO-
6nembl ¢ LBeTonepesayen.

YKe cenyac, Korga nosib30BaTeny 03HaKo-
MUAUCH TONIBKO C NepBbIMU 06pa3LaMu, MOX-
HO CKa3aTb, YTO 3Ta TEXHOIOMMUSA — HACTOSA-
WM NpopbIB B NPOU3BOACTBE Aucnnees. Ee
Oyayliee BbIMMAANUT pagyXKHbIM, HO MONYYUT N
3Ta TEXHOJOTUA NONYNAPHOCTb, CPABHUMYIO C
nonynspHocTblo Toro xe LCD, — nokaxet

TOJIbKO BpemMsi. = m m Makcum Yeuekun
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