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BARETH

BARAR B,

FREATROEES —AE—FREHDRTBH, a5 —F4£
CEE P REVER N RNA WL TFENE —AAANELHEAE, £
RAEF—WER (Fai) 5E—BEK (FAR) 2.

HEHK

AMCBEARTERBARONHFEAOBR, GBARAF T
AR, Bl REBEAELHERROMOH LA S I
CHEAAMBRTUAREAA-RE TG FF&, ZEBHEFH-AL
E, BAR RS HHAGENMH A B42E, oA
by TR R

BH, ZARAIFEZALBHTAAERNEAH ALY TL, Hido,
EEFLKUS-5504 323 BB TXMHBIH. EAXRBET —H
AAREDRALBLTARATFRAFBEGEFTHAGE LS.
H_BRENANRESWEREREN, —BRELUELAE, REEE
HABER, AAKAL BT, ABRERAZELAE LS EISVHE
My ReE EHRTHTFEEOAKBMEGCEARE L, Bk,
REBAEACL - MERXTEAZE L RO WENHE XN GBEY
):

R, LEARFEHE-_BMERLARSSRE, Hb, £ US-5504 323
TRHAGEHEFHAE OVREGIESHERRLATS, LRREA
MBRRARIEE., A, HRACEGKENFEBH % BT EEM MR,
ERECAEFIARIGTEARTAFIAMCHKLLEQ S E/4
%, AFRAERARETH FALAERNG L%, Kb, BT S
HR, REAABRRANIH B4 TFAOEHLEREHLI S HE,

B, IFHRABRARAEFTEGFIMEARELAERF LS URE
AR EKRIAKRNRHEAHEAFERHH. A EENRT
EXRTEARETE ARSI, AFABEFEAHNE G ARESH
FEFR—2FBEMN. B, MEALLLAFREAR LN ik Hn
B4,
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BRATHANBFTEIHKFAHAFRLCAY, GEFEH4EEQ
HE_TERE, RFEF—FRERIALAMNE R KOALMR
FoFRERIAAME AR, AP AE—RATHES —H
FE U BBRERBATER —LBRRAAEAME KN EHEE, AF
FEXTEMITRAR —RKHAHEMRES, AR - RATHEE
BISAFTE R — OB K AERAEREMNEHZ S, BFELEL T T
RANMEFERE —FRELGHRE kKLY BRRE. Kk
W, FAF—LIR (22, 3a) RIFAEXKEMFHOLY, PHREER
BHRETRAATERD 0 RIEK LA, JAEHR, FFEE e B
BT, SHERAMCEREREHIIFAEZ TN, TRE WL H
ARERAKE, ATHARNENEZAMLELLEF PEGER.
HARBETEHN, ATYFARAREH AR FREBRK T RAGALE.
WA —A%H, TAKIA—F RCB BH#, HZS42AELSREFH
F (Hll) mBEAHGEHL, AREAIKEEFRE (Ho,
B#) RER. R BEEF—HAZARFRXfola s, ANBXZHY
BROBETE., TELHACHEH. R, F£ 0 KTLRAD,
RARFHE N, BBRTEAANTHHEN. mA, ERBH4N
RTIERLRGYR, IZIRAFEBABSHFHRM,. A, KREWH
—AFEETFTAE “ANY” ROBEBEEFEVI IR, AXHB 72
¥, REZRHEKEZ KA 100nn (E ~440nm. % ~ 540nm. % ~
640nm) . A FX=ZHRHEGEAMBRE, FAXARATL, B
LT — TR, LR, AFEF —FRELHH.
PR PR R B K6 AE TR T A BT R 6B A e AR %
—FREEHHER, AEFTURFABBUHRIEXNEFEHS,
mE, W& % — %ﬁ%iﬁ%ﬁLAﬁf%Mﬁiﬁ FE RS
HAERG RS E.

REALANHRE LAY, EBHTCEIANAEE, N0
F—FF—FRhE, AFAABHTFREFPLAEOARERMRTA
AR FHHMEERYGIFAMNBHAS, FHIARBRAWE
J—AZ—FRERR. IHNBATUAAKIEZXEFTE, L
H®%E (mirror pen) M HEAHNBHMAELEBETFREFENA®,
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WARAFEHE TR, BRAGFHENFR L 0 £ 20ns HEE A, bk
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RABBEMRT IR TR, AAEFTTARGHAK RS
£%5,. mA, RABEHHFEHRGEEmS, ALEALIELER/KS
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ATHRAEL, EL BHCE—ANAEZAAEE. BHARLENT
PIHACHEL., GHABFOFEINE. HATLEHAARERYGEL,
REF A BART ERB[BE—AXSIAARE.

—ARE, PRAESZTF—A, NEVAT—AAREHALEKL
KE. EL EXRKERZOAMCEEAHAHNE. EALXAYETX
T A EL AW R RS A, BT AR R AR o W 4E4T EL
¥, R, Kk, AT R BRARF &R AP TRA.
ESWUAWEL MHLEKRAFZTITFENANMARBEL L. 558
Aot E SRS TFERESDRARRE N4 L IE=-8-¢9k4és
Bohbedak., TAARAATRRI ERMEIHOY. LN,
Plde, AL CSTFIHIMNETY, KT ELEDTUAEARS &K
FTRAFRESIRE W, —ARFARLIHEErEe,
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,T-—FEAFRA, REHAH2-FTARRE, ANHHATURELL—H
KEFIMHNGNEH. TUATBARERE S WA MEH L Bo
.

BEAERAHLEFTIF, REFAMGERELSY, ARORERL S
AETAEN AR OEHRY. 2 RY. AL RWFEERAEDIUR
KEH.

HFR, AWEL AR RLECQETUASFRE LYK 5H K
ABMBESABXAEOHR . ANBIENY., HAHk, TAELEK
EQLFR/REROEUHFEAF/RCHERED G, KEF/ K
EREAARBESRENILAY. BREMNF,

AHAEL EKiEEA 50nm £ 200nm 9 FHEE, %5 %H 60nn £
150nm, HAi&#, 70nm £ 100nm.

R, EL BHOQEFIRIACRZ M GRBHOAIN. Jhek
B, BB BIETAHEREANF/ AR (HTL) BB L FEA
Fotetr (ETL) &. €23 F—ASh6e B4 BL B4 69 2412 M /HTL
E/BL &/, FIL/EL E/BTL &/M#. R Fa4g/HTL E/EL &/ETL
E/IRBRGRE,

BETFEREAM/XERERE (HTL) 68 €36 35 F kb i
HAR—BREGRAY. RTHrEek, $vr 8. vhak, B¥F. BX
BeAeJK-3,4- LR = Bk,

BAETETFEAF/ACTF44EBE (ETL) HHHAH T ik X 0o
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TEHSAHZHEFEmEmLHERLN,

HlaZBTFERTFAARASTHEAR —FE—FHREGRES
RETFTHEHGTENR.

A1 A ANMFRELTFEAARS. —AFHELTFAERNRK
5, FETEBATFHEGARNSIABRETHE la WREHRLEF
BUHHTED.

B2 AFTHAERHLT, FFFRELHNE —FHHRIKE
EGPE—RBE, PHTFRELEHAEFEFGE LA BE—LA
wEREGE A,

B3 ATHAERBEALT, S FTFRELEMNE—EHHRIE
#, P TFFRELEHEFEAGT PN LHLEHBL.

AR LR F X

AR la /ol 10 PFERTERELALVNEFEHS. THHE
TRSOBELASE —F R —FHE Sa. SO EANEE. R, {FE
BWHRA, HIALLVANEFETURCESIME, -1 CEBHAHK
E3FHRE, PTHLE, HEFTERERAEAAANAEN LSRN TE
B, FEPAAAFREAMAGE —SEAHBX (B 1), ¥
BoFREREBREAMBINERKAE—TFREXRERADNAR KK
A AGE S ARNEX (B 1b), wTHEHK I miEmbipid,

BE—FHE Sa QHEXANAS LI 2a. Ja IMHY., Flwbhei
EAREGHHMBAZNSTFHRGE—ARANLELAE la, WL
2a AR T REANERE, MELIR Ja AHFIBEHLTFEAE
R, RBHFRE —LHAXEGHH, AET B8 FELI M
R e, a9 F— LR 6a, BAMEFE—LELKXE la ks —
AHREGCE Vo, AR —AHRSIABXTEAHFE KK M. &
B, EAPHRE#®GIF, F_FRE SO GEF _LLHHE 1b, #
o LRABAMBEEAE, AL XAERA B 20, 302N, H=—_F
BERER, S TEBETAHERR 20, 3b 8 F Kk 6b. BMFT
KMk, B, A8 la PFHYRETBHE XY, B4E —
FHRE Sa#hwE V., RBEAFEZFHE SHHEMELE V.,

mE, £V E—EKEAAE la hOH L ARSWER DN TFHH
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EMBRAOFEETH, SRR TEHET V.G T, FTHARY
BREE V. RmIN, AHELKLLE 1a L3 RBitEHH
R Do, XA TAMIK R B 09,

B, B—FHF Sa YATES —LBEAAE la M UETF,
LR ADRBEAE la smBRAELE V.N, HHFRE -_FEE
5b AMEF KM GAHAEE R EREHHFHRLR L. 4
P, TABARNESAERTHAF — W ABEH 22, 3a ZRAHRE
R Ta L EREAANFRTALAELGRALR. b, BAHREE
—KEk M BAREIEREACEATRE k¥ M2 A ERKGES
¥, B AIDA2,

Wi, ETFEH S TULERAFTCENEAR I, AARELRFB4
FolHERETBRSERERAP TS,

W Efiid, BHAEMNEFTEHNESE—FHE Sa BARE
Hhe, BTRETARE la PFHEOAARES B 1b PR E
B/RARFEX N NHRETE, REBAEXSI RS THES. ik
BB AR BN RA A, BT RHBUHNBEA L HELSRE
IR, BT ERRNGELEE 1b PAHTHIB/AKES THES
HEFE,

bR, ERF—AARST (B la) B3 FTLRA b BAE —b
BEAE 1b mP —LAHBE Vo, HIAFRE - FNERELE
Ib XMEAF—KKk Nk, RE, BB TLR 6a BAAMBLEL
AElashmP—EHEEV,, HUMFEAMLEELALE la AHEL
AF—REMGA, LEE—FF 4w 22, 3b EF XA K K.
WAL BREFTAEARAMGLHFEZARRELDE, BASF
KABLFAEANE —FF bR 2a. Ja W ABERERFEREN
THEFAE B2 (EREAE) EAHZS K (@), HFHEE
BRARLA LALLM ERELT, AHERTRBAXERAT.
FowM 3a (CFEAE) RAKS R (0.) , Bba-Fiadbss
AMBT, FoeB I RERAHANFERETEAFALANG
Ty AP RTERAMNESR. EEQBHTFT (AFFE—wBHE
BRFE—LBARAK) , EXFPLTFHARUBSH, AETLFHLA
TR, BORGHEMFEATFHRK, FAHELAMEE -k M
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M, SEXARSTEDZHN, TEAEMOLAFRAZEH4Z
WERHBLABAHGARCENRTLE, ERABEFARELE Vv 2
B, BURTEHNLAETREHE M, MENRELCEESF—FF
bl N E T T EY R XD

EFZBRNRSE (B10) T, BRABBFLEOBAF -FEF
SU R REARE 1b B RKHBE Va, HRRFRE =ZHMN
LHEAAE IV AHEAF Rk M2 Bk, R, EiKREST, B4
F—FRESOHHFE—AMELHEAE la BERESHHEE V., @Bit
R 62 ABBTHEHER (AFTH) k&M AGLE, BARAS
—FHESa LN EARRKMN HALTIRAZ —FANECEELALLE la ¥
FEABRK o, BRBAKE, HELARNESHBE V.. 24 EHE (V..=0V,
EHAEH) , FBME—ANE laAmELCE, SBLMHGEHE N
HRTETFENHH, ETRHBRERCAN YA, AERKAT, &
ARLARRA LR —FREGHACLRBA RSB EQGBEA N
WHAAElaSE., Rb, EFREEY, HEHAAES N, ML
BEAFY EFLRREAGIEERR., O TFF—L5FE—wHZRH
HEREHLAEE, Ela PHLTFRHF—ER 2a HE00kff -
Wik 3a MRS, B, o FANF RS —dix, BS
HIHBAER 1. (REANRASR) AHABAD 4. B,
MABRAFHR, ARG FHARBELA, F—EREAFALER
FoOBEARELH, FHREAAIE la 9535, W LAFF, #in
QEGLERRF T EMRE AT BEEIRE LR GRS GRK.E .
Al ORBEET, &k 22, 3a REAMEMNEE, BysiddE
WRA 0, BARXAIIFGEAANE la i, R, LEBRSGR
FIRAFEHEBAMNRETIIHRAEF B4N 2L WAL ARG A AF
w35, ALREALY, B AFHR:

Ee =Voi/lier

Eo, B ARG, V- RERARXELE, & tue RENE la
WEE. SRAXZAN, LFHSHLTFLUBLINTFLA, AR
AHFELHEECFERNSITHE, HHETFEOFE R 3a (FAR) HH
TREGF—CH 22 (L) . &R, FAPMSTREORLRL, &
H, BANZRELE Vi 58 —Ff —RBHHAN D EHZ 6L R
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B, BbRRLFHELE ) REER LY, FRAANSDHHZ NG LMK,
B 0RO ETHARCHAR, Wi, EEE2XGHEXKEATE
RAOCEMRE, BHRFTARAAESN . RN45EA A KEGDK
RBARANGBH.

sHFLATMRE, HRHEETAMFRA, $HEL1.45 3.1 4
ZRHARLE V- FHE. B, KAFNE la YEREEL 60
5 90mm XM REA, BHEAKSY T0nn, UEFERAZHENE
HKA.

BR, RANEIAEMFETEAZRRESFLHRE, AR
BREAX/BHETEN. RIARFTREAE LS WL E 5 WKk
(HEREE) KA FRERSH, Rl (Kt &) AR FRELES
4T AR R4k,

MR, REPEAES LRI RCB EFRBYANYBEETES
CEAMN B/ A LLXNEE. EXHBEFEY, F—AMeE otk
ERAMBLRRERGAGZATHE, FEAM,. GR M FEA
M, BEETETELEA=HHFE, AETRHNBEREZAKNIE
e, HERREBUARFA LA FXAFATRLAEY ZANHE
MERFST. R, EARAS RSB LREAMHGEMLEE X
BHY, AAREINGEELARRIS XS ETFRODHHY
FriB M3 %8 A3 ( ~100-150nm) . (M3 LI ABFFAMHHGE
AKX RGREL) . 4R, FREGENAHPEARESEF
BERTRNKEEREHRKY, LARELINFRALHELARF
BUHFBREABHITE.

AR LA RB 895 AKX B4 AR R A:

D) AABEFRELR, ot/ XGeFHEEAINRSL.

) FIMGETFRELL, ROt TFHRERARNRSNL.

3) FIRMBEARRETRELL, Aot FRERRNAML.

BigEENE, BB/ RGETREHTRELANES
RENAATFRIARYE, B #eG el /Aot FREi0TFEEL
HEREEAT O FRERIATER,

I, e LAFR, AMEEELAHH, ARG HEABH (K
LED) ¥ @H REKES W, BARKR A BB KAEHITH. BBKHE
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AL TFIEA MRS ZHARTL (—K 0.6eV £F) . #ld, £
PPV (REZTHR) RoWTY, AL FRUAHEABRAEZE LY
BKATA—B, wAB 2 TUAE. —LHALTHRERS > A K
T (o FERY), B RAOBWEFHRTFHELZAE
FRATF.

B, debpfid, RIMEEAMHEZRGEKE—KS 100 £
150nm, 2B 3 FTAEE. BIAFTHE PPV RAMHBIKAL
HHA#E, REHAZANLE., A8 3+, 3k L 10000 Ro2% ER)
¥R, F) it ITO/PEDOT-PSS/ % & PPV/BaAl B4+ &) 75nm 4%
ERNTAHAHE. LRAEKEZBF AR TFHEL AL, FAHRAD
TEARREEFETFACMNAFFNET (M 1ns ) AAKEETRSH
T8, AXAKXTATIAR, BFAEMERSHGE S AU #2007
WERRPAERELE TERN AT AL, RE, EEMIELIA
BETEBRBAFTHEARREAHREYABBIGT L.

BRE\ELE, KEXNERGTERFHNBHEEHNLERTE
% RGB BFH) . mH, B FHAAFOEMNGERLEMLAEN R
R, iR FXAXERARELATRGHKM. AN
ZHAEENRBARAMERBERNERAFANBSH OGS B I A KR4
b, BB THRNEBLEMYB TR AR E S 10ps K EL, 3
RBEARFIBGIE TR,

B, REAZVHEFTSHRIRELRAAEHETES.,
FhrE, REBAZXAVREFEELHRLETUAHH ARG S XAA, B
AHEREERETHTFREEFNEHRGEHIETE. 2L AEIRER
THREBEMHETE. AANLEHBETE, KT AHAARBHY
&, BREE & HAERLEH R,

EF—FHALE, hTBEABRLRIGEARRENIHFAN, KA
Bhof ) A RES. AXFEFAY, BRAGHEEHE A 10ns KER
(E0Z2ms X iAA) .

AF—HWHEALY, BRABSNREAF A FRAXGEH, ELSH
EFAKRT, BRAFHFLEHTAND 10ns K FEL (E0E 209K RA) .
WFLAGEHENE, SR FHE, FRF, BAHEZIHFFALP,
BHRAGEBEAZBREAATIEIS AR TE, IXBTAINETE
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1 mE, TeRARBEGOFTRM, LK PKITHE, T
AR mBRACEEAENLE (RELWHELR), XHAKESHE LY
AT, BARA BN A AR ESRLWLED, AR EARERE
Btb. mE, BRABSGINEASRTBHEZE. A —-ATH,
FRA 15. 6ms $JWSIBRAM SR EAEHE A (64 AME) , B
AN RERAZBEBCH, FTARFTFHRHEBEHE T 64 4%, M A,
MNTFRBREELEMG RCBRTH, HEKRFAH=ZEFEHE (3464 A
AR), FEATFAER—FHMT 34,

Bldw, TARREBALANHNE FEHREIAATLHEAG, b
TRFEBBIBAYNEHEIN. EE—FHHFALF, E2HLHRHE
TR, XL, BAHTRFREIRABRHZAETAR B AD LSRR
B TFEWEGRAHAE, BANAESER S840 FHE A
R, mb@AFE., REPBLERCEINREG—FILBY. HlBiT
Wi ARSI 6 A — SR B E/ AR, RETEBHOER., BLBHL
HF, FlIANEQLEYE—RKERAKNF, FELS —4847) 25N,
BlomB—RERXHT, kBB EITEAG. HH2, SBHLFHE
Ib T/ EAREXTH, IFB4TUATFEHLEBAEF. RE
EEHRTAARKT, BELAREHBBEATHRETARTARF
BABLE, wH la, LR, BREFNTAAHARSEAIEAY T,
w BB 5| T A ARG R LA,

AEPHE A ARTEXEFES, RE, #0HLEW0H
AEHBHBREILEETHRARTEAONWIL, IRETBAHCHES
MEEWHERRTE, SN0 ERRGTFHRE. SHERMHS
HREIABETEFEAON, CAHRNEAEFEL B , Eid
ErBHRERNTFHEETUARRNIEZASL. EAINTFRFEHRGR
HEOHEMBHTUARAKE TR, FRAKTEAEYN “K4F (nouse)
BH AEFEXREXRTEHN, .

BiEEAOA, ARARAEANETERBOESANEE, 41
ARANISEANTFHRE. EXHEALY, LARBHRERTFRE T
RAFRRABERAN . ABRANF SELEGEETRTFRELMHG L.
ROEUANAFBREE/FREORNEFRELERBEFILTFAMEAMAD
BB RGIZE., bk, BREA—NMRABRERFREE,
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TUAKERHBHNTRN,HE. A, ¥, REALANEITE
HTUAR THAKBHEERN. EXAHAF, AR L TR,
R WA~ RGB JRE# LED B4, F—BHIH TR RIAARE
OB FREHRENET, R B4 KETHRERIABK
HRERRERFES, AR A HRRABEL. 2, AANETAi#EmY
EFEHQOERARBRALZHNTBRARBIIX /BHEFEH. HRF
BNEFEAFEAHOAEA,. A, ANEAHFARNELRNRAT
ARALRAWAL, AEBHEAARSERHREZA TR, #it (F
BRE) AHTFRERHAIAETEAD LAWEGAH WK, AN
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