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= WA T4 AT 2w BARRG)S] FAES Dol U] gl
[ A=)
{A1A 718}
AA 71 wgEel GRS AA s FAolal, 2d HAS fE, Hold ZIAA] AEel A4 A
4 e wAolw vheHa, AX e ARE F7 AR 9 f7] ARZRE AdEd, 2] gue o
& 54 #d ZHolE, 5 ZUlE, R Ay ZHolEE T #7] ARE oY A4 SHNES X
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ALl AT 4TS WY oAl F2 FAsHe Aol Fpositive)d AT 48L s, 47 L FA 9
oM, 4.5eV W} o & A (ork Function) T 2 AR7} EFA0I. ol S, 110 Ta, T4 g
SOESY), B, €, FeE, % 7o, % 059 BYR Bol 35 2 AshEe] Ag Asec. ol

#e] ZWomyE AFHE A9 110 5ol gordow Tue Anst Agart,

(A29) AF)

W wj Ao FE Fste A9 S(negative)d A= &S dar, F7] EL Ao o
P aggoltt. dE EW, <F, ¢FvuE, vlade, vtada-<E
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o, ol E-SFE §F, ARE-AF §8, SRE-20E-OF g, chude-e 3 9 0 £9
B 5ol Mg s,
23 A

g w94 D Aol AAFH} WA wBS e WAEL wde e AN, A8 Awol wel f
7] Azglsh 7] Axgow Uirelith, BL 4R A B olse] 3 F4S 2t

(D AlLe] A=/ &S /[ A2e] A=

[

(2) A1) A=/ BE 755 / LR

/ A2e] A=
(3) Al1e] A=/ EFT [ AR FE5T [ FS [ A28 A=
(4) Al1e] A=/ By F5F / RS/
=

U:§} aLg}

ofj
flo

7}y 7} }ﬂ

71 BEL A oA AlgE @ Ags 53 A7 §la, @F A5z 54 AEE SFE T o= FHoluy A}
& 7lssith. dE W Eﬂé(s—%l&ﬂ%) adZr)E 2A(Alg3), Bl2gHd v)d uvlo]#d (BDPVBi), 1,3-H]
»(p-t-¥-d#Hd-1,3,4- iA}ElO}Z AL (OXD-7), N,N'-H]2=(2,5-t]-t-Fed) Hdd gEHI=2 544 o

ol =(BPPC), % 1,4—H]i(p—%%‘—p— AE 2Bl #d ofrjin) yxedlo] xetE
T

2 UM AMEE AF FF AsRE 59438 AdHA &3 4T FF5 AREA B AREEHE SRE S o
L 3lyrt AR Thsetth. ClE EW, vA(H((P-E)ohu|eHd)-1, 1-Ae] S 294), 4 4" -H| 2 (m-EH T o}
v]=)ulo] H Y (TPD), N N'-Y s d-N N'-H]=(1-y=d)-1,1'-ntolsd)-4 4'-tjo}¥l(a-NPD) 59 Edd ¢
ol & ~E} WJAES (star-burst type) EXE5o0] E3FHE T},

2 oA AMREHE AR} FF B 55 ASEHA g WA 5 AREA B AFSHE IEE Fo
oA 3Yrt AR Thssig. dE EW, 2-(4-wholdld™E)-5-(4-t-F-83d)-1,3,4,-FA] o} (Bu-PBD) 2
0XD-7 59 &AltjolE: f 524, EfolE: £ 524, ¥ Asd=49 &5 A7 £},

Hhdof | F7] BL Aol AMgH= @ Alses 5WHE dAHR &x, T A AS7F AR TStk 4
E 54, MECe)o H7ld Z4 oeddolE(CaGasS, : Ce) F F2(Cu)7l F71E 2EEF #3E(Srs
Cu)o] E3td},

of miAl Sz B Aol 3 FRe] il ARE AT VAl dAE a3kl &
= 7

%5 x4 2
P 7152 s vl QRGN A QB g, 9% B4 vl AR
%l s

BAEAG g 4 otk Bl Aol W Al Al AT w A2e AT Fo Ao o sh}
urh o wow wrgsic

p o=
= h T
T At dukg o= %ﬂ%#ﬂ A= 0.1m WA 50me = A
ol nhgHA et
uiele] AR5 FHE 2o g =2 mA 4zt 2 &2 I A 4t sEE FAERY Z2dE&S Ao
& 4 Ak, AR vAl JAE TRAE dedA o] o] AbgtE = g, Al #aAE 53] ggol gla,
7] AsRe odE €9, Ti0, Zr0, R Zn0 59 77 AstE, ¥712d dss, 7714 Ast d3E, 9 Au,

P, % Agel F% vAl QA4S EFek whAstn, 7 B eel Abe =7k 100 V14 400mel¥ wheA s,

1 33
) F2o A3(long wave) %%4§°ﬂ A duk oz
by ol A whagE F(7FAF G GelAe] F

=0
% BAo] Aaii) Aelwr).

s EW, WA gE kg iAo} Zqbete] g wiAlelA TgE el Wi drAd AYE e d3E T
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Fah= Y B2 el o3 AYE & dx, WA ETISHE ole] Al Wy IY 2] A4S
220 o3 olFold & gam, % wiAA WA Fe FAFo|n, = 2004 =AY ksl go] Faluy
AlA 2719 Afoldt &M e A U =Mo|r})

%7 8 w2 g9 23
2A2A, VA g
olel v s,

A3t JP-A-2005-71920% 0 7RAE AS ¥ 4 k. w3, Ry dF
A AR 4= 9lar, o] Ao, it 1#lQl Abe]=7F 50nm WA 10m

FEW A A B 2 ] S ) AGELE Ada £ 05 2 PEe 2
ASHE, T/ ARE ] A% MBS TS £ Ak 4] HFEES o A 4 ARE £FY F 9
B Bl Al Al BRAE 2 1A Amold A, BREE 2 S A, o2l 7
Ao YR AAZE AR S sk ER, el AR T AAE PSR 5 Ak 4] )
9 ARE wHy SEE AFE] EA HGE PAse E9HE 74 AnE 23 + Aok

B olge AR MY R SASQAR, B o3ge oldd Adel @4uA gt ¥ uwel Gegel
Lo owge) 7wslel os) Aol B wye] B % wsls woldol glol o Wald % WAdsE W
Wa 4 dvks Ae A9d Aol

olsh, ¥

2 AAdE FFxE s By ¢ AWE Aojxnk, E w2 o]yt HAAdd] FAHE A e

] 2 Hla AR o] glojA, 9% Bzt F&(external quantum efficiency), T A|7F EL
Ao FdE AANe)oll digh @9 A7 BL FXZEE QR WEH Fx 5(Np)9] vl & 7]xste], o]
1o 2 HE dojd Aot}

£

Npl= 3 weol glojAl, Wet sdMERe] 40 o8 A& 4 9lm, 1 ZAL AR (integrated sphere)olA
SRR

(AAe 1)

BL 4Ae % 7o) wAE 240 ohel AzEi,

(A1e] A= 4

i:)

A A] 7)ol JjA, HolZF 50mme]i, #o] 50mmeli FAZEF 0. 7mm%d 2 7]%-(NH TECHNO GLASS

L

[e]
CORPORATIONA}S] F-<k7h2] Al 2] NA3S)ZF =n|E it Ay WA f8 7|32 ofAlEY ¢4 (pure water)=
ALt 253 AFoR MAYL Az, FAZF 130mme! £ A=) AdF T4 AEE(110)S ~HHY
734 YA A~E(TOKYO OHKA KOGYO CO., LTDAFE] OFPR-800)°] A7)

o g3 FAAHJFE ). 1 F, 73
9 A X3, nutag =3 FA 0 FAHTOKYO OHKA KOGYO CO., LTDAFY] NMD3(@AADE o)), 2
o o] A x|o] Fol 70ﬂm°1 2xgtolx F'lo] X7t 100mel A1) A5E FAIHITE (B)). AA 7]
#e] FHELS 1.50]a A1 A=+ FHELS 1.80]At).

¢

(Parere] §4)

EgA vy AgE Fa 19 Alo]Z(8olE H](weight ratio) 100nm: 200nm: 300nm: 400nm = 1: 1: 2:
2))7F Aoldk mlAl ARHTiO) (FAEE, 2.7)¢ £, 8 vA AAE AZH| 7 30%2 ¥lelE A5

2E ATk o714, T onkely ZlE, TOKYO OHKA KOGYO CO., LIDARS] #HdAd UAEE XEHAZE(o]AX
Zd 28 H|o]~(isopropylene rubber base)); "OMR"2] A|FW)7} AFEE T e =T AF-FE (normal
spin-coat) WHE AR&Ste] FAEAT. o] w], =¥ FEQ] 3 £x 1000rpne®E AR AT, ojojA, X
EYA~EZL ed o 7tdEe axoRRE &S AASAL, Fo] 15meli FA7F 100me] EE v
%*ﬁ%@%bﬂQMj I F 5% 59 =3EHo AW (forward) HolH Y FFRE FAIIS
oA, ZA™] ALEEH AT TNW¢4dWﬁ@MWﬂ4@Eﬂkz4ﬂ4@ upehEo] oF
O]%1%@1@%@EWU4ﬁMJAWHV%]d”ﬂ“457% A=A, A

Z Apgete] AHHAY. HAFHow, At 150CE 308 ek AP, o]l H
olal FAkER FEEo] 1.9},

b Ao

>

(&3 wiAe] FA)

Ale] A% W AR A el vFARE slwe] WV 2ES ALgete] Zed W o]Fo], Filelr
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np2el] ofs] v 5
A 7E Al1e] M=ol

h
o

T35, FA(vellow)F 335, A4 2
(F)).

1&
o
ofj
SE,

R

e

et

ot -
ox
oy
5}
o
o

ot

T FE5Zo JdolA, BF % AE, o-NPD(CHEMIPRO KASEI KAISHA, LTDA} A|3)o] 50nm F72 T %

A, a-NPD % B & (Rubrene)(CHEMIPRO KASEI KAISHA, LIDA} A|¥E)o] o]F
o) Asﬂ FA 20omE YXEAGE FrR v H&S 5%7F HUE. FA wbgFol] QlojA, s}
(sublimed) 2 AAE 9,10-t](B-}=ZE)AFE}A[DNAI(Sigma-Aldrich CO.AF AE), 2 %3t 2 AAE AL
AW(Sigma-Aldrich CO.AF A|F)e] olF F2H] o8] F7 30nmm= YXAGEo] AdANe] 25A HE2 297}
Ao, AR FEFol dolA, AA 4 EA Alg3(CHEMIPRO KASEI KAISHA, LTDAF #|3)o] 30nme] FAZ U=
A EACE. g vjAe] FH &S H 1.7 WA 189Ut}

(A2e] Ao BA)

AEHom, PAAYE WBehn i vhask AAT, Mg-hg T Ol Ag = 105 Dol A29] 2SS 43
)N 24 aaE olgael, W A4 L BIGEYN A 100meE CEAGH T, E, 1 o)
A HARRA, AgZh 100m AR DEAYH], A29) AFe FRAh AFHOR P7] AFo]
o Jlgow WEHRL W A8 FA7F M Fuse] Bl 4N E AXFTHIAE (6).

(23

8vel kol Z7ish ol Alxd EL A9 Ale] d=3t Al2e] A=l A7bsE= A9-ol, EL jde mags
whagskglar, ol ofF FeAF mEL oF 2.2%0U .

(e 1)

EL &A= Al 13} FARsHAl AzH JATE, vlAl GAHTiI0) = FAreiol EE A edar 7L Fo] 30me]

B SA7h 100mel vhAIsh EEVRAAZ ASHAT. PARRE Fo] 30mel AAAY Gl HES F4
ek, sve] Astel 4] B BAG I 56l KL A9e WARE welsln olul % B BEE
oF 16aololth, AAel 13 vlashe #abek 15 2 vl 4RV B BARRE Rt A %%

o] a8 gtk Aol L E AT

(A6l 2)
PR AN 13 fARE B we FAEAAT, A G

(2} (Rhodamine) 6G(Sigma-Aldrich
7}

A o
C0.AF AEN7E A6l 19 WAl QATI0NE Fhat vheld Aze] FrhaT. oold, 43 £3F , 44

i.[o

FUgE, L A% 555 EPAAT BN BYF S TFA @ BYRE 2E B AN} A4 19 f
A el wek AzEQc. A4 wEe FAs somez AT svel Astel A7) BL Aol Qlvtw
Aol L hEe Mage wgsgn, o, 9% Y TS oF 2.5%0 )

QEEE)

BL 430t AAe] 25k A8 A=AQAR, A GAHTi0)E Parertol £3EA ¢k, Fo] 30mela

A7k 100m8) vhaIAt EECRAER ASEAG. FAET-E
8v9) arel 47 KL A9 QkE 456l B Ade Wage waes o
oiTh. Al 29 Astsl wimelw, FY B4 olslo] FA %

= ado] JMAEAT= Aol A

(B2 e 3)

EL X = Zo] 30umo]al I X7} 100me] vh=F7F XBEvAER ARSI, AAd 29] FAikgio] 3Pifo] =
o7} 8um, dHF-2] E(A|A] 7|e] ZH/E) o] 30um, FF9 Fo] 0wt HEE dAF AZHE -Gl 9 A
HtE S AQstas Al 29 FASHAl Alx=EH k. 8Vel Heto]l 7] EL x|l A7kE Ao, EL 3
g2 WAg-s WFSRI ol oF Fga &2 oF 2.4%0)At. AAle] 29] Ao} vjwstH, FAER]
el E J4e FFHE 288 BHu 4 =4 soheE Flo]l EaEHSd.

(vl aLd] 4)

EL X = Zo] 30umo]al I A7} 100me] vh=F7F XBEvAER AR, AAld 29] FAikgio] 3Pio] =
o7} 8um, dHF-2] E(A|A] 7|e] ZH/d) o] 1omm, FF-9 Fo] 30m7t HEE dAd AZHE -Gl 9 A4
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Sk A Aslehae dalal 25k G AZRS 819 Wefel 4] BL Aol A7k Agel, Bl
ge g wRaedn ol oY AR AES oF 2.4s0llth A AREHE, A Faekie A
9% Gae Azel Aol w9 9 W A PAer Alele] B Pl

o FAARE o E3H(guiding
[e]
=

o
a wave) IS FAaAZ|aL o] whe Gk At g2 FEH 58S By o 5 dve Ao
=l

S

A1e] FAagR el A29] FalgriE A 34 o5 (ZY9(Rhodamine) 6G(Sigma-Aldrich CO.A} #|E))E 4
Al 19] mlA JAHTiI0)E sk wiRle & Frrgd o8], i, IA, ¥F ks (Feid
6(Coumarin 6), Sigma-Aldrich CO.AF A&F=)7}F, 2ol 66Z gHrdle A1y Fakary 2 Feid 68 -3+
A29] FAEETE A1e] ASF(% 2)o dis] Uz FAHHEE vA JRH(Ti0,)E Tshs vy A=) F7t
H EAE HER AR s, AAld 13 fAFe xE 4ty Fgo] wEl FAFEATE. o)A, A
= HL%&—: EL &A= AAldl 29 FAgE 3 ek, 8vel zgte] 7] EL Aol <Q17td
7490, EL sjge WAgd-s agslgla ofu o5 Fedxl &2 oF 2.6%0|0th. V] ATEEEH, 394 I
o] FFHE 2 &S Hu g M TdE As W

R=
kD
ﬁ

FakebE = Ao 19 mA JARNTIONE st vijly Edd §714d, 3% 549 vad dAFVAHE +

Ao 17 fAFeE Tl mEk FAEHSY. ojojA, A

wEk A== 8\/9] Asto] A7) EL Aol <l7ld g9

AFZA, F7149 ¥ D@Q &34 =& (fluorescence yleld)
5 Zke A YAE FAERo] Bk

o8 ALEEAY SdEE, P AR (Rl 2)¢F whEb bRl A
Gk dde @Adsklah. =F 1000478 AL w2 o] Fol CIE M=fFaie yEshd, e 29 g sjd
]

il

diz Y, Fr1de 934
7

(A Ao 5)

vl A AzE H(ZFErE 90° o)a X 7F 20ime] B ZF(vertex angle)S ztE Al 9] mglm|=)o] Ao 29}
FrAbkAl Alzd EL AxY AH] 7)o RAEJCHE 5). 8Ve] Asto] A7) EL Ao <l7td 7o, EL =)
g2 WAg-S HFSRI ol o F FYgA &2 oF 2.8%°1Utt. I AR RE, AR 7] wA Azxzd

O_|_,

= [S3e] 8
e FEA Al oa) vltel dukd FAHES FASche aES NS s HAdo.
(Al 6)

Fabste, 9 A7F 100mo] oL Fo] 70m X 70mQl ARGl A 70 X 70me) HARZAR HT7E oS-l
AR Fol 15mel Zedell ofa) FHE=F, A4, 93 oP‘f(i‘ﬂr‘?l(Rhodamine) 6G(Sigma-Aldrich CO.A}
F)E A 19 mAl JAHTI0)E FHrehs HP"]ﬂ Aol F7hgtel o3 FAEHAT. ool FAFS

e 2 of

~
~—

Aok EL A= Al 294 Ak Sl whel A=A 8Ve] Hghe] A7) EL gAledl 2l
Sue was SRAAT oW o B EES o 2.6l Y] Anzay, B4
7158 + <]

2 et mA GRS 2 BbE A $HE B8S AAST, EH 2P oA

B 79l E
Kol A gkt
Foll A o] FAt

—

A} 2 olg (09 (Rhodamine) 6G(Sigma-Aldrich CO.AF AFE))E Ao 19 W
DS sk vily B Frhge od] AAjd 13 fAFsE FAC wet FAEAJTE. o)A, HAFS kg

Sz BL A A 25k fAHR ol whe AZEAAW, Azel ubER AFe Faekiel F4HA

okt 8vel Astol A7) EL Aol 7bE A9, BL Qe wARe waatdm ou €% Foba 5EL

oF 2350190tk A7) ATEIE, FADR(AA 2)%) Wb AFE FAs) A% Al2e AFS vhaAshs
7]

AL BA P& wvel JQstel FHE EES Wik o AHAY

(Al 8)
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AAlel 13 fARSE GbetRE Zte 5] BL A, W viAlRA g AN 9 =do] BledeelE
(CaGasS, @ Ce)eleh= A= = AN 13 A A AzEJT. olEE EL A= 8V, 60HzoAlA 2HE
SFRaL, 9% FEA BELS oF 0.8%°] 0.

(H]aLd]
EL A& AAld 83 FASHAl A= dA v, Fakghies vlAd 9AHTi0)E TFshA S=th. olgfe EL A
= 8V, 60Hzol A 2E3tal Hogda &S oF 0.6%0] ATt

L,

AAlel 8 B oHlale] 59 AdrAE, F71E EL AAIME, Gakdiel Fatdt Vs ok vA dAkE
=] O :‘

(A 9)

BL 32 Al Al A7) 7l@del hasl HEAYE (rg 2 WA AFela Aze AFel 1102 Aze
g Aol Be A9Sa WA 290 FAR A wek AxHYch. 8vel Aol A7) EL Xl 7}
A 9ol EL Y WAYL wFAAT ou 9% Gk AEE o 2.3%0lAch. AAle] 29k mwshw, ¥
aavel Adeiel Vg Ee BES WA 4GS hdse A PHE GES O AAATE 2 W
CEEY

=) gee 49

=18 2w Ale] AN BL 3] FHE mASE AdE

= 2% ALY PARLS A2e) PRARE TS EL N TS AEshe AR

E 3 AR wyR 26 wAE T BASE YuE

o4t ALY FARSh A28 FABRIE WYR 2A) MAR THE BASHE FUE,

!
o
rr

mAl ke A () 7 I Ax] 7)o 5] R S Ak JE g,

rlo

ke A A GR BAF)7E FE AR J)Rde] A5 Ao YA TAL BASE A @

BHl
o

ol
-
rlo

Aol mE EL A E Axdte WS BAEE 34 9k,

ol
oo
rlo
f

ool BL gAe] AAdE EAE: BE g,
E 9t B ugel B AX ) T2 ANdE RAs: 1 guE

% 10& B oue] B 4H) E gE AAdE B8

o
e
1z
i
e}
(g
o
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