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RS (12) 56K E (13 ) Z A& A AL R
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RERR K T M B 2R 0 A A = (12)) 1 4% 0% K i A4 RH Y
HOMO - LUMO fERR. A= (a) RAE T TUEHE
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200480031356. 6 N Fl E k H 1/209

1. =AM EL B4, CELAHAERR LEE AR E AMZ 4 3
MR HE, HF: '

STRE B GAREME. AR ERLH B & BAMEFARS TR
A AR.Z_[8];

QIEAMMAG TR EREAMEBLAEZ NG E S —MLE; HH

Pk G R BB B RAE R B A TR BH, TR E AN EE
VR i

2. 4o A ZR | TR A M EL B4, HLF

i b 8] B 49 HOMO — LUMO &85 bb ) 2,5 Tk F 18] EABARHLIR B 69
Tk & B E ) —AF AR 69 HOMO - LUMO A2 K.

3. doR A B K 1 TR A AEL B4, L

Frid o i) B B W RAES B A R TR B R, A B BT
H B A B RIS Bt Bk,

4. oA A BRK | TR A AEL B4, P

Bk 41 k% S B . TR RK S E . VAR FTIR T R ST B BT & Fa A AT
Wi e & B A FTAPAM Y PR IAMRZ R); B

B RAER BB T A B A R EE VR B ATiA S
KBS B g KA BEZ R,

5. il Al BK 4 FTRAMEL B, P

BLAE RAGH B BT R 18] B4 LUMO #8485 TATR AL & T
&, F A5 A 4 LUMO BE4%.

6. oA B BK | BP9 MLEL B4, H ¥

PRk KA S E . AR E RS ABATE K SR M £ AR
WG 2 B AR TR AR E], BEA T RERBMARS TR
MmEe PR EE VIR AEMALREHESTEGEALMNEZN.

7. doi A EK 6 TR AEL B4, HF

A R B BT A A B LUMO #44AS TR e L4 4 &P
W, F 15 Hr 069 LUMO fE4R.

8. —HETH, QAN EL B4 AREEABMNGEE R, ZAHIMN
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BL B4 6% SR G AR LA EAMEE ML SAEKE, £
Bk A ML EL B4 Q05 & B4 FTE FRALS ATk TAMLZ A 9 40504 $
B BN EME. UEABELESE, LOEEMARREZRE Y —AMLE
4k & o 1A &
ik RSB B T R R B A T B, FTR A AR
A, F A Bt



200480031356. 6 ﬁﬁ HH :l:; E VAV

AMELHAABHRRTE

FARAR I,
AL HBRAHEL BHFERZAHEL BHHEFE, ZANEL &
b G368 R EHHVEE T RS R,

TEZHEKR
EHER, ARBPIBATLE (CRT) RAWEFE, ¥54% 0K

Bp, EA#H A BL (REEL) BHHHLAARITES (FTENHA
HBH) YR TEABRF W EL BHAE A 569 AR 4EB3h 64 B~ 55 L4 5]
FEIE,

AE R LR A RBH R TEERNALHE (full color) BFEX gL
OIEETIHFRBLOANAI EL BHEA,ANEHE. EROLERKKRIKR
HRERERES N —FTEM, W, AR TRLOANAMNEL E4, &
ZFT (A A AH A4 No. Hei 10-3990 ( E4k#, £ILE 1)) —F 2
HATHEMNEHN, EFERLHE. AL EFL LN ENE R EH
EANRG & B LB kKR .

KRR

R, BA LRGEMEGEELAFNEL BHEL. LA KRRT
BEREEHTHFT AL, B, REEAZHGANEL BHRRFE
EHBAMETBTE CRT ALY R TE.

B b, AL E—A B 64 ETRE—FA M EL BEHUR—F 5 K,
GHAEL BHEHERATAHER T RIFFENL., R EZMHAEY
A REM, B SRR RS RTARETLL, ZEFEEHKBFALERA
B ARKE A 2R ), '

AT FALEA G, REALN, RYE—FAIEL B4, LaELL
REXRF LR ELAMBENRIRGZNIENE, BV ELEZRGHE Y
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—AMx B AR E IR A I .

Ado EAEREACEL B4, RAREERLREZ AT RE, #HE
FBANEXEF RO E 4 (re-coupling) FAMKTHRETERI ALK
EZ A tadr, Bk, BubET A A RRETFHRENENERFLTLLEHLL
AR GEAK. B, RIFTERELNE L AKR X 6T,

WA, LRYTHRERGEHIETALELAL I HOMO (£ 5
Mok B 4-FTHiE) -LUMO (BRMAKR & ATl ) et &4, %4
REART LA K6 HOMO - LUMO IR RN A GEARE, KTk, #
#b, WRELELAEINA T EEFE HOMO - LUMO #MEEFXT
5 o Ja] BABAR GG H R K B R HH A HOMO - LUMO #8188, shis M 4R =T
FHE L 4 PR EAELEZ RS, o, Bkt S E F A
¥ AT F B E PR, WMRRA, P HEE T E HOMO - LUMO #218R s
X FH ARG Z F 7 EARAR ) R N6 FT A #4465 HOMO - LUMO #21%; 4
B EA o) 69 HOMO - LUMO 88 M A F 3T e B0 R S a4t
A EALT, FREFH HOMO - LUMO # M X Fiz##4 HOMO -
LUMO #2487, R, A EEE, i+ HEF 4 HOMO - LUMO
BeTR KT M ARG 1Z F 18] EARAR 64 £ & ) BT A #1464 HOMO - LUMO 45 14,
M EFIE T A NEZ N LR L 4.

oo, Ade EMEHAAEL B Y, B TRERFIMAGLNRET
BEBMNEXEY. B, REELLEZR G0 ELL LA & FI1485 5
PRE RER B, ZAFUFRERESHEH ] Hig T 8] BARAR G L K E
¥, Bk, ARELEABMEGGEAELREEFZGHELT, EZELREHME
AR BB E RAEH B AR G, T[S B 6 F 0] B4R IF 604538 KB4
PR EAMBMALAETHERGE LB RA 5 3]% T A rmRMe
AREFHETHNE, GTRARGHL ENAREFT L TFEERZA AL
LR, FETAMKENIRE., F—F &, BXRBEEFBMNGEXELL
REBNELT, EiZE B PRAMEEBA B FE 5B H AR E R L
Bty b R BRI KM P X B AN L REF BT EE
SLBRHFME M BR E AL AEFTHERGE, HTURGHEE
WEXEFBFERRZAEASHGILE, FHTUNKE LEE,

BLIl, A RETT A QIS EBNDIASG B B GO KA E. GE S A

5
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BAREHE, A EASHRERLSEFHEABKEGRN, TRTUL
ENB| AT T RE S ARG E RS BB KIS ET.

BEiZELT, FEFZSRERBEAR G FIIEEES T EXEAESE
RESEE BERLAEZR, AR T T AR RIEASE EE R AR
HBERLSEF, FRATURAELFEAINGRLSET, AR THEL
EHEFEREQFZHGRIFEAINE, XBREET RIF-FHM G L
#. EWAFALT, FHERET LUMO & (BE1E) Rk FAMGLEALH
B R HAE (host material ) 4% F45 4 s 24 LUMO #8648, vARAE[EIS
BT EAIRALHEFH 2,

st FEHBEILT, BA T RSB IAB T B Bk 64 F 17 B 7T A
REELEREMEALE LM EZN ., AET RI T X485 TFizF 6 E
BB A ARG ERE S EAZALS BT 6EN, FFETARS RT3
KREMEFEN, ARTEREHERGEREMETEREOTZHGE
AR, ZARBT RIFFEGOALSH. ARFALT, FHEF LUMO
BB A D TERKSE T & THE RS LUMO #4R, ARARLS ST
ENBLREIE 12 P4, MR TUARS TR L5 EF

HIEN.
seoh, RIBALKY, BT —FHEFR, EFEERZXELLEAM
EL X469 054 & @M,

BEde LT R, BEHLAREZN RIF-FHE S AHHEL B4 5
ATFEREHEEELES, TUARE LA RIF-FHGL A ENH K.

W B 9

B 127 BARE AL — 40 6 EL BAF e e 28,

B 2 &7 BAREAL Y — LRI EL BT —4MH (76 1)
69 A ;

B 3 %7 hARIE AL W) — T A 6 A A EL B4 o 0 B0 R B

B 4 7~ BARBEAL Y — EHP AW EL S H— %) (F4]2)
2 ALE

B 5wt 1 bk a9 AL EL BAF 69 L 4

B 6 &FE7F 2 P AR T K RANTEE;

6
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B 7 7 &8 w4 2 PR H L EL B0 K 5
B 8 7 i Pa A F H13% 69 F AL BL B9 K Sk

AR LT N

R, HEATHEET @IF@BEARERL R H A EL B4 044,
B 1402 FEWTEALR A EL 46 3E.

XEE RO ANEL B4 14 1/ BEMlREEMRAETENE
M2 EANEET, QAR 2 IS BB TOIE 3. AHE 4 A S,
BRAKRPR 6 AFRELE, 3%, KB 1 AT FOANEL S4 1 M2 RF7
B TRAHE, L HAMEL 84 1 L4698 h £5 KR 2 At eg—mIR
b, B—F@, B 2 FHANEL B4 1V MERIEHELHE, £
¥ A A EL B4 17 LA 8 h AR 2 — MR,

BTR, BERAAMK 2. F 3. 5FaR 3 Boxt6gIAAE 5. AR kAR
3 5MM S ZIA A HIE 4 KRR XA EL B 1 A= 1V b HA LR
P msE M.

<FK A >

B, AR 2 kB AMR. AL, EHEMR. RIZEH TFT GERE
E ) &) TFT AW FH R 45703, £ 2 70 RLH R A EL B449
BT, R4 2 HEAHEMAR. sk, YAMELEA L. I/ 5E42F
BAFEE AN, BT AR X AR EHEAA.

<taAE>

REAMR 2 LA 3 A Ko R4 5w HM R, B8 X%
SR TR LIEER. 4. 4. 48, 4B, FB. A2 4T, AR, AR, 45
48, 4. B, R, T2 EHSE. B4 (Sn0,). BAL44 (ITO). &
Wi, AR B4,

<A AR >

H—Fdm, @it w8 EEI A I AL S B EA DRI F A
B R, BA DR TR T 035 Li. Mg, Ca FHEKE
BLitde Ag . Al. In FHEENESE, ARXSOSANEE. I, Tk
KR TEH, EF¥i#Em L. Mg, CaFHNEARLES#H i, 2FNK
. REAFHNNEDEUFTHHXE TR S 5AIE 4 204,

7
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L FAAR 3 Fe AR 5 4. R B AT (takeup) AME 4 F 7 £ LA
b h g — g — A AR L IE B A BA L LR A 6B R A AR
HiAYEBEMRBFFETHANERE. H—F 8, F—LRELE Sk
Pl B BA BIFRAT E A R AR

sbgf, HRIBEAAAEL BH 1R 1 HEHRFEGEHZ%, KE
3R S B RAEHHBR, Fldo, EEFTBHRHEA4AATLEED
BT, AL E LEE4 (stripe) WH X AR 3 Fo AR 5, XX
HOMBAMEL B4 1. V. ERFEHEHRZALEAN THEMEEY
TFT $94 BRAESA AT, HRBEAA BN SMEENENI MBS, &
Hab FiBitHRAE L TFT 4 RGBT a3 5L (RF 8 ) 83| £k
HBALE R TFT RE. F—F &, TAOAHRRE Z KK 2 6984
T BRI X AR AR 5 AR E AR, AREERE, AR
K RAEMEA Y H B FBGIBHAGAELT, KA B 1 e RS
RAHEL B4 1, B A &b T oA K 44 {83042 (numerical aperture ).

<H HUE>

* AT 3 5 S IR A MIE 4 QLIP3 —NIRAF B EHER
BB 10, SRR E 11, GREHE 120 BALSE 13 o THEEA
14, #3\3, ANE 4 B EETEGEALSE 12 5B REHE 132K
ERRAE “a”. BAE, BRAHEE10-15FFHE “a” 5EH,

<% RAE 4 &>

4k, REAMER 3 LT RAEHE 10 RHERERER (EER)
WE. BRAEME 10 Tt & S R RMAR, AERER
A&ty M B

B FHAREREHE 10 94 ( ERAAHMA) T Qs R EE
BIK, KB FRSY, TOSBERIEREIITED . KOHBERLATEY.
R ZFRE IR AATEY, W LA IR ESTAY . SR EAMTES. K
B ST Y. Bk B ESTAY . BRI AR (polyarylalkane ) AFATA
Y. EoBEAEITAY. FERBRAETAY. BREHITAY. EARITA
. H AR ESTE Y. AR ESTAEY . KA LATA 4. BLF ( phthanocyanine )
BEATAM . BARANESY . THEFAALESY. % (thriophene) 2
. EiEbsd, 5.

N

N
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B RAE B A ) B R RS 6 T4 U3 o -BE K =R ( o -NPD), v}
. 4 & KK ok ( metallotetraphenylporphrin ). 48 7K # 8 A s &
( metallonaphthalocyanine ). 4,4'4"-Z % X = X, 4,4'4"-=(3-F AKX K I)
= X B ( m-MIDATA ), NNNN-% (p ¥ X £ ) p- X = &
( N,N,N',N'-tetrakis(p-tolyl)p-phenylenediamine ), N,N,N',N'-v9 K -4 4'- — &
ABEX (N,N,N',N'-tetraphenyl-4,4'-diaminobiphenyl ), N-KZ ek, 4-—.p-v
RARAEYH KK TH (4-di-p-tolylaminostylbene ), F (AT LK K T )
( poly(paraphenylenevinylene) ), R(E%4% Z%) (poly(thiophenevinylene) ),
R(2,2-E% k%) (poly(2,2'-thienylpyrrole) ), ¥4 .
<4 LA E>
A, REATRERE 10 LT REHE 1] Kb XAELH, @S
REHE 10 ENG—LEERELALSE 11 P ESNARBLUALS, &
RESHEF R REI BT RA AR EREGBGEALHE 12 F, A4
W BRASE QAT A EMHME IO ALHE 11 (a)a
RSP (RAHIBEAL ), (b)) ERAEHMH; (c) wFiE4iH
UA (d) ERFF R R, hEE, HX SR 5
THAFE L B & BRFN TR ST —RIER, ABRE BT R
A% M RE
P A R R IR R T A Y. ORE T o HHi4 Y. = FBit4
M. BrRATAY . DRELWATEY . AR ATAEY . RTHEEITAY.
FOUHHEITFIZ (styrylarylene ) #7440, BRARLHEITAY . 44 (silole)
BT ERIRITEY . BEFLALEY . LB (perinone) #7444, — K
RARLTEY) . KRBT EY A2 EMEN. LRFITEN. 7R
A4, B HE (squaliom) £74£ 4. vrRfTEM. KOHA LA, FoX
AT e AT A Y. =8 B AN (trifumanylamine ) #T4 4. BATA M.
ZFRABATEY . EATEY. FRATEY . B R, ek =R
45-"59kB% (quinolinol ) %-&-#). K59 E (benzoquinolinol ) -48454-4%.
KA L 480 R EL ALY, BRATEAFLEY. vIh-4
B, WBSY. RESY. BHSNF, URLA#4 Al Zn. Be.
Pt.Ir. Tb.Eu. Dy 82 BAEA ¥ 4B 5F B A & = v = v ( triadiazole ).

9
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FEE . RAR R S RENFEARSEANGERBELY.

A, (a) LA/ AFETHEFEIUATEITFN (1) KT8
Z(REXTH) A (BSN), EAXRTHAEFRITEY . IHEGKTH
AT F A4, RN EDREFETF No.2002-226722 F, e A
FREREBEETFHA, Bh TR KBREMNRH LT REHEK, Bk,
S 4% ARG AL A A, TIARFE LN L AL H G EREH M
B, XRMEHREXEME 11 HEEREHE 10 BBHREA,

2 FX (1)

oo

(1)

iR, ERRTk, (b) ZRAEBMFH 74 36 o -NPD, HA&E
3, ERBT, (c) bFEHHAeFHRaERA T T (2) RTH
4,4'-=( 2,2-BAR- TH-1-35 )- R ( 4,4'-bis(2,2-dphenyl-ethen-1-y1) } DPVBIi ),
EARLHAZFRITED,

2FX (2)

(2)

<BR AR5 E>
REELAZHE 11 LAOGALSE RRAREAR THRERFE
TRAGESLTR R RTEmENE., ZRIEEMARBIILALHE 11 &

10
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AN —B B R FEHRLME 12 FHLRAMT R, nEAERERIIEL
EHE 13, FAMERESE 13 —MEAG— b -FAERLHE 12
b R ST R, PEALTARILAEHE 11 P, SEFTALA
MELK, GHFBEALHE 1. 12, 13 9 &F L.

b A FEEREHE 12 REELE o BT ERBRG T, T
FRAT % (1) AGREAH SR E @A F | 554448 AR (host),
(2) ARFHEEALMMABEEREHER, (3) AERERGELL
AR FERAR, (4) AERESHRE b 2 RERHH b T
R R R RARR, F5, ARERLT, SAKHE 12 YHERME
WA FT AR TR E R R T AR, suit, RS E 12
F i b F AR AT A RMAREE T BBEGEALLSE 13 9T RER
JRA#E.

YA B THRERLSE 12 94, SRS A HE SbE G
LR BT

shol, ERBALAGEFLEREAHE 11 AETERAERE 10 — M
HHEL B4 19, FRRHE RRAEREELRLHE 11 HEERLSE
13208, XRBAAATEA: (1) ELALSE 11 FRERAAE 13 HKbAn
AR, BARHE 13 ¥ FA8RTFUREWRE SRS DI LR
Ell¥, R, ¥R HRFRABHBREZBE, mA (2) AFEAKSE 13
RELELEKESE 1 BEGAAHE RZIAHELT, HTFHREREIR
EHE 1 FRERRHE 12 Z£5%, FFRAE. b, EL PO T4
B R R IR A T RAE G RE S A BAT, TR ZAER
#2 (binary co — deposition) K RMBRAIE 4 898 —&, ZAFEAHER
BHHARELERT SN E AL RROLLHNEILNE R,

<B RES B>

seoh, REBEGAEME 12 LN BEALHE 13 EA L TFHREMN, &
BT RBITEFAEHE 14 ENSERERE 13 Pe—La T EALHE
13 b ey B K BT, ML AR TAERIENLSE 12 O RESE 11
¥, ASTRARH AL AL T K.

B AEMHAMRBEREHE 12, FTAREMAELRLA: (a)
BERASAH (FRGRBERE); (b) BRABRAH, (¢) b-TFAH4H

11
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AR (d) ERFf R B Emtd. wREE, 1A e —F,
B IR % AAAHE Sk f B MR R, AR RR R A A T R A
Hrrefe.,

¥303, (a) BAZHMBHFER T OIE_ZER, (b) ERMEHH
HHeG 45 2 TP .45 a -NPD, (c) #9452 76 045 Lif5-F X (2) #) DPVBI,
EARXRCHLA BT RAITAY, FTHRET ik,

o, BAESE 13 TREANERLSE 12 —MIRA & B Y EFe
LA RBERLTEAR L TRERNEALNE. RARAZIHENEELEMY
BHREME 13, BERT ARG BRAAMBIEALHSE 13 ARGEARR, £
ST HRERZELAENBERES. AR TREREA E& R o744
B BEALSE 13 Mk, TRAZEUTHE: (1) AELKSHHHS
ZEge RBAERER; (2) S TG EALXHHHBE R ERERNER;

(3) AERMEHBRLSHFE RS FARER; (4) ARALHSAMHS
Z by B RAB Ao FAE R A R GRS, 5.

BIBERL PGB RLAE 13 ot tyid, #BERLHE 13 FRBEEBHF
Fo QB AESTENRTHRETEALHSE 13 PHELHEITK, F
BE R TR L ALS B 11 AR LA E 12 OB R M. Bb, BkE
St B 13 4R B AR RN,

<@, TAEH E>

peth, RBEBREME 13 E5EMR S MO THAHE 14 2HMitk
e Teg k., TR EE ST Eai kb TG E 14, 2438
R R R e

LR PR A A TR S T ) 6.3 8- A ER4E (Alg3 ). 8- W
Aeporgs, B, AL FE. . 12-R5F3E. ZARRK. T2 FE2E. 0T
2. B AR EATAY.

<t a] &>

I, REEGAEHNE 2 5EALHE B ZIRGFRE “a”> 94
AR, TH P FBE A RERES E 12 o B AKHE 13 6944
# HOMO - LUMO &1 X 4 HOMO - LUMO #8f%. X2, AT HiEE AL
HE BT FEGHETHRETERBERLME 12F, FHEHHIHH
P A HHHEA eV A GRE S E 12 F 69K A5 4 5] 69 HOMO

12
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~ LUMO #& 1% X 4 HOMO - LUMO #&T%.,

o, EARE 1L 124 3 FHALSTY, ARBEATHE “@” #)
FEAR 3 — e REHE 12 PRAAZRER, MRELTRE a 9K 5
— M ERESHE 13 PHEAREFGEALT, @8 LH LR
AEEEA B RERBAR G TR AE G RTAE “@”. F—
@, EXRBESUALMRGELT, SR LA LRI IE L LA
o FER B AR E R EERE QAR T B E “a”, MRRA, X

, PHEE “a” BHERERBEMAR ST EERE.

MREA ZHAHRG T EE ‘@7 QANMFAELRLHTHTER
R E 10 694, TR FARE 11 - 13 6d#. ART A T o -F4HE 14
Wik, EWERLT, ZEMARE FIEEa AR EENENE 12513 89
AR R IRAEAE, BAETUARS LR B AR R ] & a. A FKEH
F A FAMEL B 1 VA M4 2 76 LA 2 RER BMHFER
X HOMO - LUMO %418 69 AR ek A4, 4)4= TPD. o-NPD. CBP, F%.

WA, FFEE “a” $SEEEE /A 0.1-20nm #95EE, £k 0.5-10nm.
XAHTRE “a” AR TEAR. R PHE ‘2”7 BB TIITE,
MRt HEEETORMLANREFTHE “a2 %R, A—FF, =X
*ﬂé“”%ﬁ@kfﬁm@,M%Fi%ﬁ@ﬁﬂ%4ﬂﬁ%%%@&
EA BHFEK. AR B AT AT A KRG AL,

IERE, HEFRE “@a” WEETRRTEARHME 12 5804 E
13 Z 5 E, TABEFHE ‘@ REEAAAEZLANEZTSE, EARE
AT, FPRE ‘@7 REEZEALLHE 2 BERRAE 3 XRAMNEE
ABLUKREHRE N SEAREHE DZRAHEETHE S —&, b, £E

BFSENEHELT, TABTRE ‘@2 REEXLEZNAENLE
&, K, WA EEE, FRREACZLEGTHE @2 E5ZTHAa
AARHIE BB R BRI, RS LRARE f4 it

sush, R it i kA MR AMA G R, TTAEE A Gon
7k RME A B LR B ESMOANE 4, BB ERERRUR,

Bt PMEGAIEL B 1 R IS5 RESLRMELTER
FEGELT, EZAHAMEL B4 1 X I'HARERBMLEERE
AT R KRR RN EIRER.

13
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Wdfdo EPTR MM AAEL B4 1 R 1, RARXREAEAGREMHE 12
BERLHE BZIRGFTEE ‘@7, EERXELHE 2 FREXLHE 134
FAP BT BTG AT A GET 694 Ex%%é%ﬁﬁa&%é 12 F= 3 5%
KREE 13 Zi4ty, RRAARFIHGEELEMOAMELBHF 131, &
XA EN, £A K6 HOMO - LUMO #EFR e B AL M E 13 F /52089
FHREFEMBEALHTE 12F, EREAT EXLHE 13 FHLRE
. RKi, EARERLE, HFEE “a” T4 HOMO - LUMO # X E A
YeAE b RSB 12 F 8 K A5 2 49 HOMO - LUMO #8f8 K, &
AR T BAKSE 3T FANRTHRERDERIZHALSTE 12 7F,
BREHE 13 PRALHGEBETURKERS. sbob, BETHEA TR
E o PAES ML BB BT E “a” F,

shoh, RAZEBEAZOE I ML RLSE 11, Tl A RS AS
REBL B RO AL T REALA E 11, BFE R G it
Wt FaXLHE 11 RBAEPR S —MHEREHE 12 K LEHE
13 .

BEXHEGENT, HARbTRERGATHTEE ‘22 BARZRER
B vA Bl F RS B A, PTAR R AL AR DA TR 16 £ aik
BEEWR S —MABREHE 13 7, FETABRS LT EARGRLHE
2%, AATUARSEEALHE B FELFRERZINELSHILE, XLH
BFEREMBENERZ, ARBLT, A TREH EEFEAGLLS
B 12 P ## 4 (barrier), Hik¥, BEAEZRAEHEHGTEE “a” 8
LUMO #e & & F A E LA E 12 9 K464 o F 484 s 69 LUMO $%
B, BRBEAR, IHNERTTARI Y., EXHFNLEHGFLT, E’F;é‘—“F;
RAEME 100 ZALHE 11, GREAE 120 FHEE 2 BAXHE 134
oFAEEE 14 AR 3 —NIRAF B EAFAR 3 5K 5 09, Kk, F
M E “a” F#) LUMO #4R[8F, REWME (V) |5 TAMEEALHENA
JEAT RGBT A R 6 LUMO #84A 87, 2 49ME (eV) | sbBEEARFT
PATRSH & F R A HE 12 FaIEN.

b, AXKE 1L 124 139, TALRIF69-F 41 5 R BB &
4R, T ERERNE XBREZ NG TH BRI, BT UARMFLA RAF
BRI G REH.
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WHER A, ELBREREF, A THOLEMETEGALHE 2 5
BREMEII3ZRREFTRE “a” 9F L. R, e LA, TAEZR
EHE12 5B AEHE 13 ZRGEEARLALAE 11 HEXALHE 12
Z Mg EPHEY—RRETEE EEAHFLT, £E8S T EAARR
FEWEAEGRFNE, WREAEMLEN TR EMESHRA S LAE
el

Blde, B 4PTFEEAE 9" BRBEALLEHE 1| BREAKHE
12 Z_ 8 898 #L EL 84 1", @i B A A AR T B & “a”, %A Aubt
FEA MR LK SR 11 FE KA A 12 654469 HOMO - LUMO #¢
MK # HOMO - LUMO #f. AR ZFH T, H THLEALSHE 12 F 7~
AWHSTHEEERINCRESE 11 b, BiLE R FIMEE R T 0 E

“@”, EHAMMBFEARESCREHNE 11 FHRAHFGH LG
HOMO - LUMO #&1% X #4 HOMO - LUMO #%1%.

sest, B LR EZRAAAN, EREALREMNE I FEREHE 12X
Bl g a) £ “a” G9FAAE 3 — MR BN AL A E 11 FHELREER, &E
EFEE “a” BIARS —MHEEARHE 12 PR ABEHGHFLT, @&
it4E B BA LR G TRAF AR LB RAB B VA BOY T FRLES B M 5 94
HERTEE “a”, F—F @, ELREELS ERMRAGHELT, BidE A
B Lt e i e B AR & T4 B M AR T RILILE M F G &R
v iE & “a”,

FEvAshry AME A AL EL B4 1", ELXKSE 11 HEALHE
12ZREFHE “a” HRTELKRLHE 11 FEALSE 12 895N F
BRETHEIATENRTORERHGELALNE NI FRELLHNE 12X
B AL 4, AFRAT R E “a” BB T XA B AR BT ILESB M R &,
BRI AL HAEH B AT TR E a R BAERE 5 —MBELRHE 12
FEXRLHE 13T, TARSBRFEORLHE 11 Poyiz A, HELTAR
BHEALHE RFBEALSE B3V TFRERIEGELSILE, ALFIL
T, ATREFLEGLTEAINCALHAE 11 $6I% 2, hikk, BAER
i Bty b IR E “a” P65 LUMO 84S TUORLHE 11 PR TFi44
R4t LUMO 4K, XARFT ARSI FEAZ LR HE 11 F,

B, B LR EEH I, ASEHKE 1L, 12F 13 F, T RIFH

15
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FHf G R ERE SR ENHE, SRENGERBEZR G4 RS, BT
VASRIGF B RIGFR R R G LS.

shdh, EERFTRGIP, CEARNETORENE 1. EREAHE 127
BEARSE 13 AFAR 3 —IRA & B4, 122 KK A TRRT XA E
BNRF, BTUARRMMEGERRF. Kh, REHEE, BEMNEAHAENE
FAEBEMAE B MK T, FH, REARMEIMAGEALHELZ S B
HRRAER BN, KEEBREBEAARS —MAFEARS EEA EF R
AR BN, REARAR SMEEALMNEZ S EACTFHREE. 1
gF, EXHNEETY, TARE LRAR 95 XE BREAL N EZ N6+
A Bt g, STvAZRIF e AR R e BOR.

fBlde, HERFAM 3 MeGE LA EF L AR 5 — M E L4 EZN
P& E BA 4o L ATE 65 K 69 HOMO - LUMO #6M &9 d 8 &y, ARt
KI5 BERGEREM BTN T FEARTHREELREZ G, ST,
XA ENE, SR ERA QT BEEARE RIS EMAFR, 7T
AR EREBEEMR I — MO BEREHEF TG EASILE, BT, H
TRAAGIET REANIGAKSE 12 Fe4# 4, ¥ R E T 44 HOMO f4
&K B ARTHEALHE 12 F ZREH RS HOMO fE4K, dsb T A FR$] 2
REVGARESTE 12 F8EAN.

F—F &, HPEELAEREREEARGT L EEAHN, TiX
R Gt F AR E AR S — M RS B A S E T AT
#HE o IUE,

seth, KEARBRTFEFRAMIXEALR 2 LARAVE 4 MRS
AR 3 Bk, KLREERTAA W TLEMEFH EL 34,
Hd AW 2 LR BERAM, ERR LGRS ESAIESTIR, MERA, £
AT, B33 B BRI RRE, TURFRAHE S
MA R RS M, FEFS LRAARLAIEL B4 1. ' "R 2R,

(4] )

<74 1>

AT 1F, T4 B 2 #EGRLME A EL B4 1.

GhREER TAHMEL E44HET, £FAEY 30mm *x 30mm FKFBHEM
ARG AR 2 BT ARAE A FAAR 3 69 ITO B (#9 100nm /& ), #3440

16

s



200480031356. 6 oM B FEu/T)

R AFAGIE (B a5 ) RBAELMER 3 IR T 78 2mm x 2mm &
ARBRZIM R RE R, 34, FEA T O 0e BERR E AR 2 9 LM
F-ARIERA 2, BAZHTEF O AR 3 (ITO) ¥ RABNEARRH R
F3xs, £ 10'Pa R EMRA AT TR A TRE G HNFHRMEE QORAIE,
bk, EATRERE 10, A 200m EEHBREATHTN (3) X
F #5 m-MIDATA B (444 = G- F A XA X K) =X KE)
( 4,4'4"-tris(3-methylphenylphenylamino)-triphenylamine ), A& A 20nm &4 5
EHRBATHTX (4) £F4 o-NPD (0- 22 =B = [N-(1-F2K)-N-F 2]
B ¥ ((a-naphthyldiamine)Bis[N-(1-nephthyl)-N-phenyl]benzidine ) £, 4=,
MR ARRFZEE 0.1nm/A,
2FX (3) 5FX (4):

WS
? .{3)
SWEREwSW
P

H=C
m-MTDATA

QLo
Q_@- )

a-NPD

BE, EALKRKAE 11, A Snm 698 B & RARIE ( co-deposition
film), ZERAREE TEHHTX (5) 49 DPVBI A4 EFHHL 30% 49
FTaEMHTR (6) 8 BSNEHLALSMAFT A, WAMEREFRE
#) 0.2nm/#) .

17
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2FX (5) 2FX (6)

..(5)

...(6)
BSN OCHs

sbE, EAZREME 12, VA 10nm HEEH AL RBEE, HEAE
d 1:1 AP 4g DPVBI #= a-NPD # iR AME AL RB LU 1% T @654
F X E L F EAERE AR AR AR EEXES 0.2nm/
A,

2FX(7):

e

! =
kN A7)

L
HE2E6

KRG , VA 3nm 89 BB AR, a-NPD EAE A B A & RAB 4B M6 F 18] & “a”.
EARAREERZEESD 0.1om/F. RIERA, o-NPD A AEAG AL 5 E
12 F G REH P E L E 6 4ELIR K49 HOMO - LUMO #EME. #bsh,
a-NPD ¥ # LUMO $4 8 K FA4F A KL 4% 12 F 6 b F42 4 s 449 DPVBI
# LUMO fe 4.,

Buol, A EALHE 13, 2 30nm W BEH RERFE, GEERE
B DPVBIitE A R RB LA 3% 6 FTEEHFX (8) &

18
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4,4(=(9- LA -3-7F e dE TH)-1,1- B K (BCZVBI)
( 4,4'-(Bis(9-ethyl-3-carbazovinylene)-1,1'-biphenyl(BCzVBI) ) 4 B KA
MR, AARRAREFRXESD 0.200/%),

2 F X (8)
QRD.F_ .{8)
OO o
BCZVBi &

KRG, HARFHEHE 14, 24 20nm HEEHREATHSTX (9) &
Ty Alg3 . AARAREFREE 0.20m/4),
X (9)

L,
N\o

S
ONAFT
%N, .(9)

Alg3

BTk, EAMM S, vA 50nm #F AN REA 10:1 A9k E Mg
Fo Ag 64T, EA 150nm #9 BB AR Ag B, RARIRREEZEH 0.5nm/
.

4o k)i 44745 1 & 494 AL EL B4 44 X 4% (emission spectrum ) £ B
5k, wEAFR, EE T TUMRE T 1 AW EL BHRFE. %
FatT R KSR, o, ERAEA@EFHHRIKFT A 25mA/em’ H) IR
S5 BA 1337cd/m? 895 & A CIE € (0.319, 0.294) #0445,

<) 2>

AT 2 F, Bl AE A 48R RS EL B4 1" RRRA,
B 6T h 2 PHAEFERANTER,

B AELT, A5 HE E@ T 1 ¥ A M EL B R 67 A FlEK
EEHBANEL B4 1", RTAT7# 1 POFE TR T EOLLLHE 11

19



200480031356. 6 A R A VA VA

Felf REME 12 Z AT RTEE “a” T, R, XEZpEE, YA 2nm
MEEHREAEFE 12 5BEALME BZEMGTRED” (EFA1F,
SCEE 2 3nm). LI, VA 2nm 9B E T AL o -NPD JRAEA L REHE 11 B
BAESE 12 28PN E “a”, RMMEREZFREHD 0.1Inn/F. AER
B, MRFEE “a” 8 o -NPD B et H L K 52 11 P& K 5545
FH64 BSN #4 86 X 49 HOMO - LUMO #8f%. 3t4), o-NPD # LUMO %4
BT RAELRAAE 11 68 -THHE RS BSN 4 LUMO # 4.

4o EHE W TH) 2 PR EL BHNOLHEER 7 P T d. B,
JESE T NTH) 2 FHEAEL SHTUARAE . GROAELHRS. I,
BENEE EFHAWHEFT £ 25mAlem’ 6 &R FE LA 1706cd/m? 49 7
JEA CIE & (0.324, 0.362) #9045 5.

<P 3R 45>

FEVEB) P, Fli B —EMH I EL B4, ZLME LR EE TP
1 FH£ 69 HLUEL 4 1" LM ER T HAE “a” RFEMF. A LR TH P
Bl 42 T4 A EL B4, BT ASHAT HE at§FE.

Jo L) 6 LA 49 AU EL B KA R 8 ¥Rk, B AT,
ER T LA S F A WL EL BHTURFE, Gt LHnisy. BT
f£ 25mA/em® 8 8 R E A 1311cd/m® BE A CIE &4 (0392, 0.390) #

R, WESF 7 FE5#E (FH 1 42) 58 8 PaiL 4t (i
) BrdR, EET A ARETH L FRET FIEESH A EL BT A
G R K B RRH R Fo BIFH) O R LA B K S,

Tk 5k At

4o LATE, ARBRALPHAIEL B4, TUARFHFERHREL
HAFE KRB MHL. Bk, BLEERATH. @PULHHEHLLE,
A RILEH RIF R NBE THFe RIF R R AR G A5, sesh, 4R
FRAIRAMNEL B4 EREELELMEFHRTE, TIAARFHFHIR
th B AR E MK, AT AN BRI (pannel ), 5T A RRAELA LT EH
BRBHHGETE.
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